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Khoa hoc Tu nhién n—

Van dé nhan gia tri va duy nhat ciia toan tir
sai phan va tich sai phan doi voi ham phan hinh
trén mot trwong khong Archimedes

Pham Ngoc Hoa, Nguyén Xuén Lai’

Khoa Todn, Triong Cao ding Hai Dwong

Ngay nhan bai 5/2/2018; ngay chuyén phan bién 12/2/2018; ngay nhan phan bién 26/3/2018; ngay chip nhan ding 30/3/2018

Tom tit:

Trong bai bao nay, cac tac gia thao luan van dé nhan gia tri va duy nhat cia toan tir sai phan va tich sai phan doi véi

ham phan hinh trén trudng so6 p-adic.

Tir khéa: Gia thuyét Hayman, ham phdn hinh, todn tir sai phédn, truwong khong Archimedes.

Chi s6 phin loai: 1.1

The problem of value-sharing
and uniqueness between the difference
operator and the differential equation
for the meromorphic function
of a non-Archimedean field

Ngoc Hoa Pham, Xuan Lai Nguyen®
Department of Mathematics, Hai Duong College

Received 5 February 2018; accepted 30 March 2018
Abstract:

In this paper, we discuss the value-sharing and
uniqueness problem for difference operators and
differential multiplications of meromorphic functions in
a p-adic field.

Keywords: Difference operators, Hayman conjecture,
meromorphic functions, non-Archimedesn field.

Classification number: 1.1
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1. Mé dau

Phan b gia tri va van dé xac dinh duy nhat da duge nhieu
nha toan hoc trong va ngoai nude xét trong moéi lien hé véi
dao ham ctia ham phan hinh vi dnh nguge ciia cac diém rieng
ré. Ngudi khéi xudéng huéng nghién cttu nay 14 Hayman. Nam
1967, Hayman [1] d& chting minh két qud sau day:

Dinh 1y A. Cho f 13 ham phan hinh tréen C. Néu f (2) #
0va f*) (2) # 1 v6i k 1a mot s6 nguyen duong nao dé va véi
moi z € C thi f 1a hing. Nam 1967, Hayman [1] cling dua
ra gid thuyét sau day:

Gia thuyét Hayman. Néu mot ham nguyén f théa man
7 (2) f (2) # 1 v6i n 1a mot sd nguyén duong nao dé va véi
moi z € C thi f 14 hing.

Gia thuyét Hayman da dugc Hayman kiém tra d6i véi ham
nguyen sieu viet va n > 1, da duge Clunie [2] kiém tra déi
véi n > 1. Céc két qua nay va cic van dé lien quan da hinh
thanh nhanh nghién ctu duge goi 1a sy lya chon ctia Hay-
man.

Cong trinh quan trong dau tién thic day huéng nghien
ctiu nay thuoc vé C.C. Yang va X.H. Hua [3]. Nam 1997, hai
ong da ching minh dinh 1y sau day:

Dinh ly B [3]. Cho f va g la hai ham phan hinh khac
hing, n > 11 la mot s6 nguyen va a € C - {0}. Néu f"f'va
¢"¢ nhan gia tri a CM thi hosicf = dg v6i d"*! = 1 hosc
f(2) = c1e” va g (2) = ce™, & d6 ¢, c1, 2 14 cdc hing s6
va théa man (cic)" 2 = —a.

Trong trudng hgp p-adic, két qua dau tién theo hudng
nghién ctu nay thuoc vé J. Ojeda [4]. Nam 2008, J. Ojeda
da xét vAn dé nhan gia tri cia f +Tf" v6i T 1a ham hitu ty.
O do6, J. Ojeda da nhan dugdc két qua sau:

Dinh ly C [4]. Cho f 1a ham phéan hinh trén C,, n > 2 la
mot s6 nguyen va a € C), - {0}. Khi dé néu " (z) f' (2) # a
v6i moi z € C, thi f 1 héng.

Trong nhitng nam gan day, van dé trén dugc nhiéu nha
toan hoc trong va ngoai nudc xét trong mdi lien hé véi da
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thitc sai phan cta ham phan hinh va anh nguge ctia cac
diém rieng ré. Nam 2006, Halburd va Korhonen [5] da thiét
lap tuong tu ciia ly thuyét Nevanlinna cho toan ti sai phan
ctia ham phan hinh ¢é bac hitu han. Nam 2007, I. Laine va
C.C. Yang [6] da thiét 1ap tuong tu Dinh 1y A cia Hayman
cho mat kiéu da thic sai phan dac biet cia ham nguyen siéu
viét c6 bac hitu han. Hai ong da ching minh két qua sau day:

Dinh 1y D [6]. Cho f 1a ham nguyén siéu viét c¢6 bac hitu
han trén C va ¢ 1a mot s6 phiic khac 0, n 13 mot s6 nguyén,
n > 2. Khi d6 f"(2) f (2 + ¢) nhan a, a € C, vo han lan.

Nam 2009, K. Liu va L.Z.Yang [7] da chiing minh duge
két qua tuong ti Dinh Iy D cho toan ti sai phan cia ham
nguyeén siéu viét c6 bac hitu han, da chiing minh dugc két
qua tuong tu Dinh Iy B (xem [3]) cho mot kiéu da thitc sai
phan dac biét ctia ham phan hinh.

Gan day, Ha Huy Khoai va Vit Hoai An [1, 8], Ha Huy
Khodi, Vit Hoai An va Nguyén Xuan Lai [9] d& xét phan b6
gia tri va van dé duy nhat déi véi dao ham bac cao ctia ham
phan hinh trén mot truong khong Archimedes. Ho da chiing
minh duge két qua tuong tu ctia Yang - Hua (Dinh ly B)
cho (f)*) v6i f 1a ham phan hinh trén mot truong khong
Archimedes.

Trong bai bao nay, chung toi xét van dé nhan gia tri va
duy nhat déi v6i toan ti sai phan va tich sai phan ctia ham
phan hinh trén mot truong khong Archimedes.

2. Van dé nhan gia tri cia toan tit sai phan va tich
sai phan ctia ham phan hinh trén moét trudng khong
Archimedes

Trong bai bao ta ludén gia thiét K 1a mot trusng dic sb
khong, day di véi chudn khong Archimedes va dong dai so.
Cac khai niem, ky hiéu va két qua dung trong bai bdo nay &
cac tai lieu [1, 8-10]. Trudc tién ta phat biéu Gia thuyét Hay-
man cho toan tt sai phan trén mot truong khong Archimedes
(p-adic).

Gia thuyét Hayman cho toan ti sai phan p-adic.
Néu mot ham phan hinh p-adic f théa man f"(2) A.f (2)
£ 1 vdin la mot s6 nguyén duong nao dé va vdi moi z € K
thi f la hang.

Ta can cac bd dé sau:

B dé 2.1. Néu ham phan hinh f tren K théa man A.f (2) =

0 vdi moi z € K thi f la hdng.
Chitng minh: Gi4 s nguge lai, f khac hing. Do f 1a mot
ham phan hinh trén K, khi d6 ton tai hai ham nguyén fi, fo

sao cho f1, f> khong c6 khong diém chung va f = ?1 Do f
2

khac hing nén it nhat mot trong hai ham fi, fo khac hing.
Khong giam tong quét, gid st f; khac hing. Vi A.f (z) =0
[z hz+0)
£ " bt
z € C,. Khi d6 fi(z) = afi(z + ¢). Ta ching minh f(2)
khong c6 khong diém c6 mo dun 16n hon |¢|. Gia st nguge
lai, f1(2) ¢6 khong diém c6 mo dun 16n hon |¢|. Goi b 1a khong
diém ctia fi(z) sao cho |c| < [b]. Dat [b] = 7. Do |¢| < |b] nén
|z + me| = |z| v6i |z| = r,m 1a mot s6 nguyén duong bat
ky. Chii ¥ ring, tap hop cac khong diém c6 cting mo dun
ctia mot ham nguyén la hitu han. Do fi(z) = afi(z + ¢) nén
b,b+c,...b+me... la cac khong diém phan biét ¢6 cling mo
dun ctia fi(z) v6i m 1a mot sd nguyen duong bat ky. T day

vél moi z € K nén = a,a # 0 v6i moi
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ta nhan duge mau thuan. Vay fi(z) khong c6 khong diém cé
md dun 16n hon |¢|. Do d6 fi(z) 1a da thiie véi bac n nao do6.
Tit f1(2) = afi(z+c) nhan duge f;(z)" 1a da thiic véi bac
Lva fi(2)" Y = afi(z+¢) "D, Viét fi(2)""V) = dz+e. Khi
dé afi(z+¢)"V = a(d(z+c)+e) va dz+e = adz+adc+ae.
Tu day suy ra a = 1,¢ = 0. Mau thuin véi gid thiét ¢ # 0.
Vay f 1a hing.

Dinh Iy sau day tra 16i chua tron ven Gia thuyét Hayman
cho toan tu sai phan p-adic.

Dinh 1y 2.2. Néu ham phan hinh f trén K théa mén
M (2) Acf (2) # 1 vdin > 6 la mot s6 nguyén duong nao do
va vdi moi z € K thi f la hdng.

Chiing minh: Gia st ngugc lai, f khac hing. Theo B6 dé
2.1 ta c6 A.f khong dong nhat khong.

Dit G = f(2) A.f. Ta thay rang, moi cyc diém ciia G chi
6 thé xay ra tai cic cyc diém ctia f, f(z + ¢), vA moi khong
diém ctia G chi c6 thé x4y ra tai cac khong diém ciia f, A, f.

Ap dung Dinh 1y chinh thit hai, thit nhat va két hop vdi

B6 dé 3.1, 3.2 [8] ta c6

(n=1)T(r, f) <T(r, f"(2)Acf)+0(1) < Ni(r, G)+Ni(r, é)

ﬁ) “logr + O(1) < T(r, ) + T(r, ) + T(r, f)

+27(r, f) + Ny (r,

+N1,G (T,

1

Do do6

(0= O)T(r, )+ logr < Na(r, ) + O()

Tit f khac hing van > 6 ta c6 G nhan gia tri 1, mot mau
thudn. Vay f 1a hing.

Dinh Iy 2.2 gép phan khéng dinh Gid thuyét Hay man p-
adic.

Cau héi dat rala: Véin = 1,...,5 thi Dinh Iy 2.2 con ding
ntta hay khong?

Sau day ta trinh bay Gid thuyét Hayman ddi v6i tich sai
phan ctia ham phan hinh trén mot truong khong Archimedes
(p-adic).

Gia thuyét Hayman dude phat biéu cho tich sai phan ciia
ham phan hinh p-adic nhu sau:

Gia thuyét Hayman cho tich sai phan p-adic.Néu f
la mot ham phan hinh trén K théa man [ (2) f(z +¢) # 1
vdin la mot s6 nguyén dwong nao dé, ¢ # 0 va vdi moi z € K
thy f la hang.

Dinh Iy sau day tra 13i chua tron ven Gia thuyét Hayman
cho tich sai phan p-adic.

Dinh 1y 2.3. Néu mot ham phan hinh f trén K théa man
() f(z+c) # 1 wdin > 5 la mot s6 nguyén duong nao do
va vdi moi z € K thi f la héing.

Chitng minh: Gi& st ngudc lai, f khac hing. Theo Bd
dé 2.1 ta c6 f(z + c) khac hing. Dat F = f"(2) f(z +¢). Ta
thay riing, moi cuc diém ctia F' chi ¢6 thé xay ra tai cac cuc
diém ctia f, f(z-+c), va moi khong diém ciia F chi c6 thé x4y
ra tai f, f(z +¢). Ap dung Dinh 1y chinh thit hai, thit nhit

va két hop véi BS dé 3.1, 3.2 [8] ta ¢6

(n=1)T(r, ) <T(r, f"(2)f (2 + ¢))+O(1) < Ni(r, F)+No(r, %)Jr



Nl,F(T *lOgT"Fo(l)

1
7 F . 1)
ST, )+T(r, F)+T(r, [)FT(r, f)+Na(r,

Do do

1
o 1)7l<)g r+0(1)

(n=5)T(r, f) +logr < Ni(r )+ O(1)

o
"F—1

Tit f khac hiing van > 5 ta c¢6 F nhan gia tri 1, mot mau
thudn. Vay f 1a hing.

3. Vin dé duy nhét ciia tich sai phan ctia hAm phan
hinh trén mot truong khong Archimedes

Cau hoéi dat ra la: Véin = 1....,4 thi Dinh 1y 2.3. con diang
nita hay khong?

Tiép theo, ta c¢6 cac két qua tuong tu ctia Dinh 1y B cho
tich sai phan ctia ham phan hinh p-adic.

Dinh ly 3.1. Gia st f,g la cac ham phan hinh trén K.
Néu Epnfzrey (1) = Egugiare)g (1) van > 13,0 la s6 nguyén,
thi f = hg vdi h"*' =1 hodc fg =1 véi "' = 1.

Chitng minh: Ap dung Bé dé 3.3 [8] v6i céc truong hop
sau:

Truong hop 1.

Dat A= f"f(z+¢),B = g¢"g(z+ ¢). Khi d6 ta c6

1

T(r, A)+O(1) < Ni(r, AJ+NF(r, A+ Nar, A)+N1A( ik
1 1

Ni(r, B) + NZ2(r, B) + Ny (r, E) + N2 (r, E) — logr +O(1)

Két hop véi Bo dé 3.2 [8] ta c6

(n—=1)T(r, ) < T(r, A)+O(1) < Ny(r, A+ NZ2(r, A)+Nir, %)

1
: Z>+N1(r7 B)+N2(r, B)+N(r, B

(n=1)T(r, g) < T(r, B)+0(1) < Ny(r, A)+NZ2(r, ANy (r

+N7A(r )+N1>2(r 7) logr+0(1),

1
) Z)
1 1
A) + Ni(r, B) + NZ2(r, B) + Ny(r, B) + N (r, E)
— logr + O(1) (1)
Moi cie diém ctia A chi c6 thé xay ra tai cac cuc diém clia
f, f(z+c). Két hgp véi Dinh Iy chinh thit nhat va B deé 3.1
8] ta co

Ny (r, A) + NF2(r, A) < 2Ni(r, ) + (N1, f(2 + )+
NZ2(r f(z+¢)+0(1) < 2N(r, f) + N(r, f(z +¢)) +
20(r, )+ T(r, f(z+¢) + O(1) < 3T(r, f) + O(1)
Suy ra
Ni(r, A)+N2(r, A) < 3T(r, f)+0(1) (2)
Ta thay rang, moi khong diém ctia A chi c¢6 thé xay ra tai
cac khong diém ctia f, f(z + c).
Tuong tu (2) ta nhan duge
1 1
FURIY

+ N

0(1) <

Ni(r,=)+Ngi(r, <) <3T(r, )+0(1) (3)
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Tuong tu d6i véi B ta ciing co:
Ny (o0, 7)+N3(00,1) < (k+2)T(r)+0O(1)
Nyp(0,7)+ N30, 7) < (k4+2)T(r, g)+0(1) (4)

T (1)-(4) ta co

(n - I)T(T, f) < 6(T(T7 f) + T(Tv g)) - 10g1‘ + O(l)
Tuong t
(n=1)T(r,9) <6(T(r, f) + T(r,g)) - logr+O(1)

Suy ra ta ¢

(n=1)(Ty(r) +Ty(r)) <12(T(r, f)+T(r,g)) — 2 logr+ O(1),
(n—13)(Ty(r) + T,(r)) + 2logr < O(1)
Do n > 13 nén ta gap mau thuan.
Truwong hop 2.
f"f( 0)g"g(z+¢) = 1. Khi dé ta cé (fg)"(f(z+c)g(z+

¢) =
Dat l = fg va gia st [ khong phai ham hing. Khi d6 ta c6

1

) <T(r,(z4c)+0(1) < T(r,1)+0(1)

Diéu nay mau thuan véi n > 13. Vi vay [ phai 1a ham hang.
Do d6 fg=1v6i " =1,
Truong hop 3.
A= fflz+c) =

khong phai ham hiang. Khi dé ta c6

B =g"g(z+¢). Dat h = i Gia st h
g

1

Wi(z) = h(z+c)

Theo B6 dé 3.1 [8] ta c6
nT(r,h) =

() =10 !

TC)) <T(r,h(z+c))+0(1) < T(r,h)+0O(1)

Diéu nay mau thuin véi n > 13. Vi vay h phai 1 ham hang,
kéo theo K"t =1, do d6 f = hg v6i h"*L =1.
Dinh 1y 3.1. dugc chimg minh.
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Nghlen ciru b lgc quang hoc bac cao dua trén su ghép
noi tlep cua nhleu cong hwong qua khe dan song hep
trong cu triic tinh thé quang ti hai chiéu

Hoang Thu Trang'?, Ngé Quang Minh'**
"Vién Khoa hoc Vit liéu, Vién Han lam Khoa hoc va Cong nghé Viét Nam
’Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nhan bai 9/2/2018; ngay chuyén phan bién 13/2/2018; ngay nhan phan bién 15/3/2018; ngay chép nhan dang 22/3/2018

Tém tit:

Bai b4o nay trinh bay cac két qua 1y thuyét va tinh toan mé phéng ciia bd loc quang hoc bic cao sir dung ciu tric
khe din séng hep trong tinh thé quang tir hai chiéu két hop véi diy hoc vi cong hwong ndi tiép. Sw din séng trong
khe hep dwoe thiét ké dé ting kha ning giam giir va cwong d dién-tir trwdng bén trong ving dién mdi c6 chiét suit
thép, diéu nay lam gia ting tj s6 Q/V ciia bd cong hwéng dwee thiét ké tir cac khe hep d6. Viée ghép ndi tiép nhiéu
cong hwéng dugc phan tich dua vao phu’o’ng phap ly thuyet ghép cic mode cfng huéng trong mién thoi gian (CMT).
Két qua ly thuyet duge cac tac gla kiém chu’ng lai bang mo phong qua viéc st dung phuong phap dao ham hiru han
trong mién thoi gian (FDTD) Két qua cho thay ¢6 su phu ho'p tot giira ly thuyet va m6 phong. Bo loc quang hoc béc
cao dwa trén sy ghép ndi tlep nhiéu cong hwong dwoc coi la nén tang dé tac gia nghién ctru cac linh kién quang hoc

tich hop phang.

Tir khéa: Bé loc quang hoc, phwong phap FDTD, tinh thé quang ti.

Chi s6 phén loai: 1.3

Md dau

Viéc nghién ctru ciu trac tinh thé quang tir img dung cho
c4c linh kién quang hoc di va dang thu hit rit nhiéu sy quan
tam cta cac nha khoa hoc béi tinh chat quang dac biét cua
n6 ma céc loai vat liéu san c6 trong ty nhién khong co dugc.
CAu truc tinh thé quang tir la cau trac vat liéu nhén tao dugce
tao nén bang viéc sép xép tudn hoan cac 16p vt lidu c6 hing
s6 dién moi khac nhau theo 1 chiéu (1D), 2 chiéu (2D), hoac
3 chiéu (3D) trong khong gian va tao thanh céc ving cam
quang theo 1D, 2D va 3D tuong tng. Cac budc song (tin
so) nam trong vung c4m quang bi phan xa hoan toan khi gip
bé mit cAu trac tinh thé quang tu, tuy nhién no lai c6 tinh
chét dic biét 1a c6 thé diéu khién duoc khi ta thiét ké cac bd
cong hudng hodc bo dan song trong ciu tric tinh thé quang
tr do, c6 nghia la anh sang voi bude song (tan so) d6 duogc
giam gilr trong céu trac hodc dugc truyén qua céu tric voi
hiéu suat 100% [1-3].

Nho sy phat trién ctia cac trang thiét bi va cong nghé hién
dai, dac biét 1a cong nghé nano, cac cAu tric tinh thé quang
tr 2D da duoc nghién ciru va ché tao thanh cong véi bude
song (tan s6) 1am viéc tai ving thong tin quang hodc ving
kha kién va da c6 mot sb két qua ung dung, dac biét cho
vién thong quang hoc, laze, di-6t phat quang (LED), cam
bién quang hoc... Tuy nhién aé ng dung rong rai cau trac
tinh thé quang tir 2D trong mot sé linh vuc cu thé, ddc biét

‘Tac gia lién h¢; Email: minhng@ims.vast.ac.vn
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la V1en thong quang hoc hodc cac mach tich hop phang khac
van rat can thém nhiéu nghién ctru chuyén sau vé ca vat liéu
va ciu trac [3- -5]. Trong céc linh kién quang tich hop phang
dua trén sy két hop cua dan song va cong huong, thi ty s6
(O/V), trong d6 O 1a hé s6 pham chat va ¥ 1a thé tich hinh
thai hoc duoc coi la tham s6 quyét dinh hiéu sut cua linh
klen quang, ty s6 Q/ V cang cao thi hi€u sudt linh kién cang
t6t. Hé s& pham chat Ova thé ‘tich hinh thai hoc V' cua bo
cong huong dugc thiét ké tir cau trac tinh thé quang tir 2D
ma cac cong bd gan day dé cap 1a ~3,3x10°6 va ~1,18 (\/n)’,
do vay O/V ~2,80x10° (A/n)?, trong d6 X la bude song hoat
dong va n 1a chi ) chlet suét cua vat liéu [6-8]. Viéc ché tao
bo cong hudng co hé s6 pham chit Q cao 1a rat kho vi mdi
su thay ddi kich thude rat nho cua bd cong hudng s& dan
t6i sy thay doi rat 1on ctia hé s6 pham chat Q. Bén canh do,
khi hé sé phim chét O cao, cuong do dién-tir truong s& tap
trung rat 16n trong mot khong gian hep cua bo cong huong
s€ lam gia tang cdc hiéu (mg phi tuyén khong mong muén
clia vét liéu. Vay nén, néu khong quan tam dén thé tich hinh
thai hoc ¥, thi viéc lam tang hé so pham chét 0 ctia bd loc
quang hoc bang cach ghép nbi tiép nhiéu cong huong thong
qua khe dan séng hep trong tinh thé quang tir 2D 1a phuong
4n c6 tinh kha thi cao [9-11]. Viéc st dung dan séng trong
khe hep lam tang kha nang giam gilt va cuong do dién-tu
truong bén trong ving dién moi ¢6 chiét suat thap, diéu nay lam
tang ty s6 O/V ciia bo cong huong duge thiét ké tir cac khe hep.
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Abstract:

In this paper, we present the theoretical and numerical
results of the high-order optical filters based on the
slotted two-dimensional photonic crystal waveguide
conjugated with multiple coupled resonators. Slotted
waveguide is designed to enhance the electromagnetic
intensity and confine the light in the narrow area with
low refractive index, so that the figure-of-merit (Q/V) of
the resonators is significantly enhanced. The coupling
among the resonators is analyzed theoretically, based on
the coupled-mode theory in time (CMT). We perform
the finite-difference time-domain (FDTD) simulation
to confirm the CMT analysis. It is shown that the good
agreement between the theory and the simulation.
This result will provide a general guide line for planar
photonic integrated circuits.

Keywords: FDTD method, Optical filter, Photonic crystal.
Classification number: 1.3

MOo hinh bd loc quang hoc bac cao dugc phan tich Iy thuyét dua
trén phuong phap ghép mode cong huong theo thoi gian (CMT).
Cac két qua 1y thuyét dugc kiém ching bang mo phong dya trén
phuong phap dao ham hitu han trong mién thoi gian (FDTD)
va phuong phap khai trién 'song phang [12, 13]. Cac két qua Iy
thuyét va mo phong cho thay ¢6 su phu hop kha tot. Két qua ciia
bai bao nay 1a nén tang cho cac nghién ciru vé linh kién quang
tich hop phang.

Ca sd Iy thuyét

Hinh 1 1a m hinh cta 7 b cong huong ghép ndi tiép vi
nhau thong qua bus dan song.

= =) (D=
Hinh 1. M6 hinh clia n cfng hudng ghép néi tiép véi nhau.
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Dé phan tich sy ghép ndi tiép ctia n bd cong huong nhu
hinh 1, ching t61 sir dung ly thuyét ghép céc mode cong
hudng trong mién thoi gian [14]. De don gian, chung ta gia
sir cac b cong hudng cb cing tan s cong huong va do suy
hao theo thoi gian twong ung la w,va 1/z. s, vas  la bién do
cua song to1 va song phan xa ta1 cong huong thu nhit; s,
va s tuong (mg la bién d6 cua song tdi va song phan xa tal
cong huong th n; |a|? va |s)?1an lugt 1a nang lugng ciia bo
cong huong va cia song.

da,

7—[J(a)0+5)——]a1+/1a2+ks
da,

’ =j(@,+28)a,+pa,_ +pa,, voil<i<n (1)

d 1
at" =lj(o,+0)——]a, +ua, +ks,,
T

O déy hé sb ghép cua song va bd cong huong duge cho
boi hé sb k=e’’\2/7 . 6 va u 1an lugt 1a d6 dich chuyén
tan sb cong huong va hé $6 ghép hi¢u dung, véi d=cotp /7t
va fi=—jcsce/ 7, ¢ 1a goc 1éch pha gilra hai cong hudng
gan nhau nht. Gia sir hé ching ta xét 1a khong c6 tac dong
tr bén ngoai, nén s, = 0. Su dung phuong phap CMT, h¢ 56
truyén qua duoc cho bai cong thirc:

2 2
%l | Kk .
T(w) = |- /i 2
% |i(a-0)+1/z- ,ufZEI @
;o= dy H
n _&/ - . _
o, ](A 5)+1/T

trong do % | 3)

fi ==

8, j(A=8) u-1.,

A la tan s6 chuan hoa tir tan s6 cong huéng, A= o - o,
Tai bai bao nay, ching t6i xem xét bd loc quang hoc bac 1,
bac 2, bac 3, bac 4 va bac 5. St dung phuong trinh (2), phé
truyén qua ciia cac bo loc quang hoc véi ¢ = 7/2 va ¢ = /6
duogc mo ta trong hinh 2(a) va 2(b).

Hinh 2 cho thiy s6 lugng dinh cong hudng bang vai sb
luong bo cong hudng duge ghép ndi tiép. Hinh 2(a) 1a phd
truyén qua ciia cic bo loc khi ¢ = 7/2, cac bg loc c6 béac
khac nhau déu c6 chung tin s cong huong trung tam, A
= 0. Ngoai ra, bd loc bac cao con co thém cac tan sb cong
hudng khac nam déi xting ¢ hai phia cta tan sd cong huo‘ng
trung tam, ban do rong phd cia cac cong hudng nam xa
cong huong trung tdm c6 xu hudng hep dan. Hinh 2(b) 1a
pho truyén qua cua cac bg loc khi ¢ = /6, cac bo loc van co
chung mot tan sb cong hudng nhung cac dinh cong huong
dugc phan bd bat déi xtmg va khé xac dinh dwoc vi tri chinh
xac. Bé don gian trong nghién ctru, cac bd loc quang hoc
bac cao duoc thiét ké trong truong hop goc 1éch pha giira
hai cong huong gan nhau nhét ¢ = 7/2.
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Hinh 2. Phé truyén qua cia cac b loc quang hoc: (a) khi ¢ =
n/2 va (b) khi ¢ = 7/6.

Két qua mé phéng

Pé kiém chung cho két qua Iy thuyét duoc trinh bay &
trén, cac bo loc quang hoc bac cao dua trén sy ghép ndi tiép
ctia nhiéu cong hudng qua khe dan song hep trong ciu trac
tinh thé quang tir 2D di dugc ching t6i mo phong nho st
dung phuong phap FDTD. Hinh 3 14 ciu triic bd loc quang
hoc bac 5 véi cac tham s cua céu tric va vat liéu nhu sau:
Chiét suét hiéu dung cua vét liéu nén silic 7= 2,98, ban kinh
hé 12 7= 0,3a (a 1a hing s6 mang, = 380 nm) va mang tinh
thé hinh tam giac. Cong hudng dugc tao ra bang cach thay
ddi do rong cua khe hep tr d = 50 nm t61 d = 120 nm véi
nhitng khoang cach déu 1a 10 nm/a. Khe dan séng hep va
cac hd duogc dién dy bang vat liéu hitu co quang phi tuyén
bac 3 DDMEBT (n,, = 1,8), do DDMEBT la vét liéu c6 h¢
s6 phi tuyén bac 3 16n, ching t6i hy vong ring bang cach
su dung vat licu DDMEBT s€ khic phuc dugc nhitng nhugc
diém cua vat liéu nén silic nhu hiéu ung hép thu hat tai tu do
va hiéu ng hip thy hai photon trong nghién ctru linh kién
quang ludng trang thai 6n dinh.

Sy dan truyén séng dién tir trong cac bd din song dugc
minh hoa trén hinh 4. Str dung phuong phap khai trién song
phing dbi voi hé phuong trinh Maxwell dé giai bai toan
v6i bién s 1a cac mode dan trong cic bd dan song voi do
rong khe hep d khac nhau voi phan cuc la dién truong trong
mit phing (TE mode). V6i cac tham s6 dugc chon ctia cau
trac tinh thé quang tir 2D nhu trén hinh 3, thi ving cAm
quang chuin hoa 1a (0,235-0,250 a/L), twong tng voi dai
song trong vung thong tin quang (1520-1617 nm) chira cac
dai dan song tuong tng véi cac trudng hop do khe hep d
(~ 50-120 nm). Khi d6 rong khe hep tang, dai dan song co
Xu huorng dich Ve cac buoc song ngan. Khi d tang ~120 nm
dai dan séng nim ngoai ving cim quang, do vy viéc lya
chon d6 rong khe hep d = 120 nm dugc xem nhu la mot
vach ngan song dién tu, tic la song dién tu s€ bi giam giir
trong b cong hudng dugc tao nén tir khe hep c6 do rong d
~ 50 nm. Viéc thiét ké budng cong hudng c6 do rong khe
hep ting dan s& 1am giam su thay d6i dot ngot song dién tir
trong budng cong huong. Do rong khe hep d = 50 nm con
duoc chon 1am d6 rong khe dan song ciia bo loc quang hoc
nhu hinh 3.
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Hinh 3. Cau tric cta bd loc quang hoc bac 5 (hinh chinh) va
chi ti€t cia mgt bo cong hudng (hinh phu).
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Hinh 4. Cac dai din séng tuong ting véi do rong khe hep d khac
nhau.

Dé moé phong dic trung truyén qua clia cac bd loc quang
hoc duge thiét ké nhu hinh 3, chung t61 su dung phé dang
Gauss c6 dai budc song tir 1520-1596 nm, phéan cuc TE, dat
& dau vao cia khe dan song (phia trai) va dau thu duoc dat
& 16i ra cia khe din song (phia phai). Gitra ddu vao va dau
ra 14 s6 bo cong hudng dugc ghép ndi tiép. Str dung phuong
phap md phong FDTD véi diéu kién 1a bién hap thy hoan
hao (PML) c6 d6 day du l6n dé hép thu hoan toan song
dién tu truyen t6i bién va khong cho phan xa nguoc lai vao
trong cdu trac. Hinh 5 13 phé mé phong sy truyén qua cia
song phan cuc TE ddi voi cac bo loc quang hoc c6 bac khac
nhau. Chiing t6i d t6i wu cdu tric tinh thé quang tir 2D dé
goc léch pha giita hai bo cong hudong gan nhau nhét ¢ = 1/2.
Nhin vao hinh 5, hinh dang phé mod phong cia cac bd loc
hoan toan gidng vé&i hinh dang phd cua cac bo loc ma chiing
t6i di phan tich 1y thuyét & phan trén, tirc 13 n6 c6 dang déi
xtmg va dinh cong huong truyén qua 1a 100%. Budc song
cong huong trung tam Ia 1555,28 nm hoan toan phﬁ hop
véi bude song st dung trong vién thong quang hoc. Pdi véi
bd loc bac 1, phd truyén qua c6 dang di xting Lorentz vdi
bude song cong huong 4, = 1555,28 nm va hé sO pham chét
O, =4463. Phé ciia by 1oc béc cao khong phai dang Lorentz
va c¢6 nhiéu dinh cong huong. Pinh pho cong huong cua
cac bd loc bac cao ma chung téi quan tdm nam ¢ phia ngoai
cung, do vay ching t6i da st dung phuong phap lam khdp
phd cong huong ngoai ciing ctia bo loc bac 3 va bac 5 véi
cong hudng c6 ham Fano [15]. Hé s6 pham chat O, = 13010
va O, = 32020 tuong ng vdi hai dinh cong hu’orng ngoai
cung c6 budce song 1a A, = 1555,38 nm dbi v6i bo loc bac 3
va A, = 1555,46 nm 601 v6i b loc bac 5. Phod c6 dinh cong
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huong cang xa cong huong trung tam c¢6 ban do rong cang
hep, do vay hé so pham chat O cang 16n. Nhu vay, bang
céch ghép ndi tiép nhiéu bd cong huong thong qua khe dan
song hep trong tinh thé quang tir 2D, chung téi da thu dugc
b loc quang hoc bac cao voi hé s6 pham chit O cao hon, vi
du hé so pham chét 0 cua bd loc quang hoc bac 5 cao hon
~7,2 1an hé s phém chét 0 cua bo loc bac 1 ma khong can
thay d6i cac tham sd khac ctia cau tric tinh thé quang tir 2D.

1,0f
» o 1cong hwéng (1)]
- 0,8} =222 cong hudng (2]
=
=4 i] - =+ 3 cang hiromg (3)
Slo6t Bt :
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o 0,4} ‘—Sct}"g huwéng. (5]
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=
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Buéc song (nm)

Hinh 5. Phé mo phéng truyén qua ctia cac b loc quang hoc st
dung phuong phiap mé phéng FDTD.

Phan bd nang lugng dién truong cia cac bd loc duoc
minh hoa nhu hinh 6. Hinh 6(a), 6(b) va 6(c) twong ung la
phan b ning lugng dién truong cua bd loc quang hoc béc
1, bac 3 va bac 5 twong ung voi cac bude song 4, = 1555,28
nm, A, = 1555,38 nm, va A, = 1555,46 nm. Chung ta thdy
rang, VO’l bd loc quang hoc bac cao, nang lugng dugc phan
b6 va luu trit o tat ca cac budng cong huong, didu nay lam
cho thoi gian song ctia bude song cong huong trong cau tric
1au hon, tirc 13 hé s6 pham chét O sé& cao hon.

Hinh 6. Phan bd ning lugng dién trudng trong ciu tric b loc
quang hoc bac 1 (a), bac 3 (b) va bédc 5 (c) tuong tng véi cac
budc séng cong huéng A, = 1555,28 nm, A, = 1555,38 nm va A,
=1555,46 nm.

£ a
Ket luan

Trong bai bao nay, ching t6i da trinh bay két qua ly
thuyet clia viéc ghép ndi tiép nhidu cong huong thong qua
bus dan séng chung nhd sir dung phuong phap ghép mode
cong huong theo thoi gian. Két qua ly thuyét duoc kiém
chung bang két qua mod phong FDTD 601 voi b loc quang
hoc bac cao dua trén su ghép cap n01 tiép cia nhidu cong
huong qua khe din séng hep trong céu tric tinh thé quang
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tir 2D. Két qua ly thuyét va mo phong hoan toan phu hop.
Céc bo loc quang hoc ¢6 budc song cong hudng ndm trong
ving thong tin quang va linh kién thiét ké cua bai bao nay
¢6 thé dugce sir dung trong cac mahch tich hop phing cia
vién théng quang hoc nhu céc bd chuyén mach va dan song
thong tin.

Nghién ctru nay duoc tai trg boi Vién Han 1am Khoa
hoc va Céng nghé Viét Nam (VAST) thong qua dé tai ma sb
VAST03.05/18-19 va chuong trinh hgp tac dao tao nghién
ctru sinh gitra Pai hoc RMIT va Vién Khoa hoc Vit li¢u -
Hoc vién Khoa hoc va Cong nghé, VAST.
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Phan tich quy dao hoat dong dé dnh gi4 kha ning phoi hop chup anh
ctia cac hé thong vé tinh nho, thir nghiém vai vé tinh VNREDSat-1 va BKA

Buii Doin Cwong, Chu Xuin Huy, Nguyén Minh Ngoc®, Buii Quang Huy, Hoang Hai, Pham Pinh Thiing
Vién Cong nghé Vi tru, Vién Han lam KH&CN Viét Nam
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Tom tit:

Xu thé hi¢n nay dé han ché nhuoc diém d9 phii trim nhé ciia cac hé thong vé tinh nhé quan sat Trai dat 1a phdi
hop chup anh giira cic vé tinh twong tw nhau. Co sé' dé tinh toan phdi hop chup dnh chinh 1a quy dao hoat dong
ciia ching. Thong qua md phéng quy dao ciia VNREDSat-1 va BKA, két hop véi dic diém ky thuat, nhém tac gia
di phan tich kha ning phdi hop chup dnh ciia hai hé thong vé tinh ¢6 pha chup anh ngugc nhau nay, dong thoi dé
xuét phwong an phdi hgp chup cu thé. Cac két qua thu dwgc sé chirmg minh tinh kha thi ciia cong tac phoi hop chup

anh giira cac hé thong vé tinh nhé.

Tir khoa: BKA, ph6’i hop chup dnh, vé tinh nho, VNREDSat-1.

Chi s6 phén loai: 1.3

Operation orbit analysis to evaluate
the imaging coordination capability
of small satellites, an experiment
with VNREDSat-1 and BKA
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Abstract:

The disadvantage of Earth observation small satellite
systems is small coverage, so the current tendency
to mitigate this issue is to combine imaging between
similar satellites. The basis for computation of imaging
coordination is the satellite operation orbit. By simulating
the orbit of VNREDSat-1 and BKA combined with their
specifications, the authors analyzed the combination
capabilities of two satellite systems with opposite
phases. The results will demonstrate the feasibility of
collaborative imaging between small satellite systems.

Keywords: BKA, imaging coordination, small satellite,
VNREDSat-1.
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Su ra doi cua cac hé thong vé tinh nhod quan sat trai dat
(nhu ALSAT-2, SSOT, BKA, VNREDSat-1...) [1] da giai
quyét bai toan vé cung cip dit liéu anh quang hoc €6 do
phan giai khong gian cao va thoi gian chup lap ngin cho
mot ving bat ky trén trai dat. Tuy vay, nhugc diém cua cac
hé thong nay la do phi trim ctia cac dir liéu van con han ché
do kich thude anh khong 16m.

Mot phuong an dé khic phuc han ché nay 1a phi hop
chup anh giira cac vé tinh, ké ca khi chiing thudc cac qudc
gia khac nhau [2]. Su phdi hop trong cong tac quan sat trai
dat tir cac vé tinh nho la mot trong nhitng xu huéng hién dai
hién nay trong cong tac phat trién nghién ciru khong gian.
Viéc trién khai trong thyc té ciia phuong phap niy gop phan
lam giam dang ké thoi gian chup 13p lai va ting dién tich
phu trim trong theo di, gidm sat cac ddi twong trén bé mat
trai dat [3], dic biét la cac tham hoa tu nhién hay nhan tao;
cling nhu nang cao hon hiéu qua st dung cia cac hé théng
v¢ tinh.

Trén da thanh cong trong viéc phdi hop kha ning chup
anh cta v¢ tinh VNREDSat-1 (Viét Nam) va THAICHOTE
(Thai Lan) [4], hé théng v¢ tinh nhé VNREDSat-1 tiép tuc
duoc thir nghiém phdi hop véi cac hé thdng vé tinh khéc, cu
thé ¢ day 1a hé thong vé tinh BKA cua Belarus - hé thong
vé tinh nho quan st trai dat c6 pha chup anh ngugc voi pha
chup anh cia VNREDSat-1.

Doi tuong va phuony phap nghién ciiu
Déi twong nghién ciru

Pbi tugng nghién ctru chinh 1a quy dao hoat dong ciia
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hai vé tinh. Quy dao hoat dong c6 anh huong 16n dén kha
nang chup anh cua v¢ tinh, dac biét 1a thoi gian chup lap va
chu ky chup lap [5, 6]. Thoi gian chup lap 1a thoi gian vé
tinh s& bay qua viing c6 thé chup anh dugc khu vuc yéu cau.
D0 rong ctia vung nay dugc gidi han bdi kha nang linh hoat
khi chup anh cua vé tinh. Gia tri nay phu thudc vao yéu cau
vé goc nghiéng khi chup, thoi gian chup lip s& cang dai néu
goc nghiéng nho va cang ngin néu chup véi gbc nghiéng
lom. Chu ky chup lap chinh 1a thoi gian ma sau do vé tinh s&
bay qua y hét vi tri cil.

Ca hai hé thong vé tinh VNREDSat-1 va BKA déu hoat
dc}ng trén quy dao thép, dong bd mat troi, trong do cac dac
diém chinh dugc thé hién trong bang 1 [7, 8].

Bang 1. Thong so quy dao ciia VNREDSat-1 va BKA.

Théng s6 k§ thuat BKA VNREDSat-1

Loai quy dao Quy dao thip, déng Quy dao thap, ddng b

bo mat troi mat troi
Do cao (km) 510 680
Goc nghiéng (°) 97,5 98,1
Chu ky (phut) 94,7 98,4
Sb vong bay trong ngay  15+3/16 14+18/29
Gio dia phuong 11h27 10h30
Chu ky chup lap (ngay) 16 29
Ban truc 16n 6891,224 7058,907
Do léch tam 0,00135 0,00121
Pha chup anh Ascending Descending

Céc chu ky quy dao cua ca hai v¢ tinh dugc minh hoa
trong hinh 1 va 2 thé hién dudi dang vét cac quy dao cua
chung trén bé mat trai dat.

g

1 118 235 352 45162279396 89 206 323 16 133 250 367 60 177 294 411 104 221 338 31 148 265 382 75 192 309 426

0.8499° = 94,517 km
s 5

- -

Khoang cach gitta hai quy dao lién tiép = 24,62 d6 kinh tuyén tai xich dao = 2740,98 km

Hinh 1. Vét quy dao ctia vé tinh VNREDSat-1.

[T

-

16491 ken

Khoéng céch gitra hai quy dao lién tiép = 23,75 d¢ kinh tuyén tai xich dao = 2638,63 km

Hinh 2. Vét quy dao ctia vé tinh BKA.
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Tuy nhién, mac du co cac gia tri 4o nghiéng quy dao gan
nhau, su khac biét dang ké ctia hai vé tinh ndm trong cac pha
chup anh cta ching: Déi véi VNREDSat-1 1a Descending,
dbi véi BKA la Ascending. Vi vay, cac dai anh cda hai hé
thong vé tinh s& theo cac hudéng nguge nhau (hinh 5), din
dén viéc han ché vé dién tich chong phii cdc canh anh (hinh
6).

Phwong phap nghién ciru

Cong tac danh gia kha nang phdi hop gitta cac vé tinh
duoc tién hanh hau hét dua trén viéc phan tich vét quy dao
cua chung. Do d6, nhém tac gia lya chon phuong phap
nghién ctru la tinh todn m6 phdng quy dao cuia VNREDSat-1
va BKA, sau d6 danh gia kha niang phdi hop giita hai hé
thong vé tinh.

Trén co s di liéu TLE (Two Line Element) dugc cung
cAp tir trang thong tin dién tir https://celestrak.com, quy dao
cua v¢ tinh VNREDSat-1 va BKA duogc tinh todn mé phdng
bang phan mém Orbitron, duge Celes trak hd tro [9]. Cha
rang, trong trang thong tin nay, hé thong vé tinh BKA duoc
dat duoi téen KANOPUS _V [10].

Thoi gian chup l1ap lai mot khu vuc dbi voi mdi hé théng
vé tinh dugc cin cir vao khoang cich gan nhét giita hai vét
quy dao (dbi voi VNREDSat-1 13 94,517 km va BKA 1a
164,91 km, xem hinh 1, 2) va khoang cach ti da c6 thé
chup khi v¢ tinh chyp nghiéng, duoc tinh theo cong thuc:

D =tgo.h

Trong do: a la goc nghiéng khi chup; h la d§ cao bay
chup (km); D la khoang céach toi da cé thé chup (km).

Nhu vy d6i véi mdi goc nghiéng khac nhau, D ¢6 gia tri
khac nhau twong tng, cu thé nhu sau:

Bang 2. Khoadng cach toi da tuong (ing véi géc nghiéng clia
VNREDSat-1 va BKA.

Géc nghiéng (@) D (VNREDSat-1) (km) D (BKA) (km)
30° 392,598 294,448

20° 247,499 185,625

10° 119,902 89,927

Nhu vay, d6i v6i mdi goc nghiéng khac nhau, thoi gian
chup 1dp lai cho mot khu vuc s€ khac nhau, goc nghiéng
giam thi thoi gian chup 1ap s€ tdng 1én. Trong nghién cuu
nay, moc thoi gian dé tinh toan thoi gian chup 1a ngay 0
trong chu ky ctia ca hai hé thong vé tinh (xem hinh 1, 2).

Két qua
Mo phong quy dao cia hai hé thé'ng vé tinh

Gia tri TLE dugc cung cap boi trang https://celestrak.
com
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VNREDSAT 1

1 39160U 13021B
.00000029 00000-0

18060.62972507
14636-4 0 9994

2 39160 98.0544 135.7914 0001382
90.8028 269.3336 14.62979273257244

KANOPUS-V 1

1 387070 12039A 18060.78428194

-.00013006 00000-0 -61594-3 0 9998
2 38707 97.4540 340.7535 0001506
51.2909 25.6505 15.19224927311191

Két qua tinh toan md phong quy dao hoat dong ciia hai hé

thdng vé tinh [11] dugc mo ta cu thé trong hinh 3 va hinh 4.

09:59:39.000 ICT

Hinh 3. Vét quy dao ciia VNREDSat-1 trong 1 ngay.

Hinh 4. Vét quy dao ctia BKA trong 1 ngay.

Mo phong dai chup ciia hai hé tho"ng vé tinh

Trén co s tinh toan md phong quy dao hai hé thong
VNREDSat-1 va BKA, cling véi dic diém vé do rong dai
chup ctia mdi vé tinh (17,5 km dbi v6i VNREDSat-1 va 20
km d6i v6i BKA) (xem hinh 5), chi xét trong truong hop co
thé két hop hai loai anh toan sic va da phd dé ting cuong
chat luong anh [7, 8].
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VNI

Hinh 5. Pha chup anh ctia BKA va VNREDSat-1.

VNI
BKA

Hinh 6. Do chong phii canh anh cia BKA va VNREDSat-1.

Vi gia tri goc nghiéng nho trong khoang 10-15°, dién
tich chong phu ctia cac canh anh c6 thé dat 288 km?, tuong
duong 94% dién tich cia anh VNREDSat-1 (kich thudc mdi
canh anh la 17,5x17,5 km, twong duwong 306,25 km?) hoac
72% dién tich hinh anh BKA (20x20 km, trong duwong 400
km?) (xem hinh 6). Két qua nay c6 thé chap nhan dugc trong



s Khoa hoc Tu nhién

truong hop chup anh cho mdt khu vue quan tdm c6 dién tich
nim trong phan chdng phu. O day khong xét dén truong
hop cac goc chup 16n vi dién tich canh anh s€ tang khi goc
nghiéng tang, diéu nay c6 nghia dién tich chong phii s& dugc
tang 1én.

Mé phéng két hop chup danh cho mét khu vue

Vi goc nghiéng tdi da cia VNREDSat-1 13 35° va BKA
13 40° [7, 8], nhom nghién ciru thuc hién mé phong két hop
chup mdt khu vuc c6 d6 rong twong duong 10 dai chyp cta
vé tinh BKA (20 km), twong tng d6i véi VNREDSat-1 dé
chup phu kin khu vuc can 11 dai (17,5 km). Tay theo goc
nghiéng khac nhau khi chup ma thoi gian chup hét toan b
khu vuc sé khac nhau, nhung khi két hop hai vé tinh thi thoi
gian chup lip s& duoc rat ngan. Phuong an phéan chia khu
vuc chup dugc minh hoa trong hinh 7.

wn
—_

A

Hinh 7. Phan chia khu vuc chup anh giiia hai vé tinh VNREDSat-1
va BKA.

Thoi gian can thiét dé chup hét 10 dai ciia BKA véi goc
nghiéng 30° dugc tinh nhu sau:

- Lay mbc thoi diém chyp dugc dai dau tién 1a ngay 0
trong chu ky.

- Ngay 5 sé tiép tuc chup dwoc dai thir hai, ngay 11 s&
chup duoc dai thr 3, ngay 16 chup dugc dai thu 4.

- Dai cubi cung s& chup dugc vao ngay thir 16 cia chu
ky thir ba.

- Nhu vay 1a cin 3 chu ky dé chup 10 dai nay (twong
duong 48 ngay).

Tuong tu nhu vy, thoi gian chup can thiét véi cac goc
nghiéng khac nhau dbi v6i BKA va déi voi VNREDSat-1
duoc tong hop trong bang 3.

Bang 3. Thoi gian chup phi trum theo géc nghiéng.
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Géc nghieng ~ VNREDSat-1  BKA Két hop

30° 42 (ngay) 48 (ngay) 27 (ngay)

20° 58 (ngay) 48 (ngay) 27(ngay)

10° 95 (ngay) 176 (ngay) 58 (ngay)
Théo luan

Cong tac tinh toan quy dao hoat dong 1a mot trong nhiing
yéu t6 quyét dinh dén hiéu qua phdi hop chup anh [12],
vi n6 anh hudng truc tiép dén ké hoach chup anh cua hai
vé€ tinh. Bén canh do, viéc pha chup anh giita hai v¢ tinh
bi nguoc nhau 1 thach thirc 16n trong qua trinh phdi hop
giita VNREDSat-1 va BKA, doi hoi can phai co su phbi hop
chinh xéc, linh hoat dé mang lai hiéu qua cao.

Trong diéu kién chup thing goc (nadir), thoi gian chup
1ap cta hai hé théng v¢€ tinh nhu da trinh bay ¢ trén lan luot
1a 29 ngay va 16 ngay ddi voi VNREDSat-1 va BKA [7, 8].
Nhu vay, néu chup anh theo diéu kién chup thing goc, thoi
gian phdi hop s& dai hon nhiéu so v6i chup nghiéng goc. Do
véy, dé nang cao hiéu qua phdi hop vé mat thoi gian s& lya
chon phwong an chup trong diéu kién nghiéng goc tdi da.

Trong trudng hop yéu cau dic biét nhu giam sat thién
tai thi thoi gian chup lap toi da déi voi mot khu vuc cia
VNREDSat-1 véi géc nghiéng 35° 1a 3 ngay [8] va BKA
voi goc nghiéng tbi da 1a 40° 1a 1 ngay [13], néu két hop
ddng thoi ca hai hé thong vé tinh thi chung ta c¢6 thé co dir
liéu trong 3-4 ngay lién tuc (tuy theo vi tri thuc dia).

Bai bao nay khong dé cap dén so sanh dir liéu dau ra cua
ca hai hé théng vé tinh vi cac dic diém ky thuét ctia ching
kha tuong dong, ca VNREDSat-1 va BKA déu 1a cac vé tinh
vién tham quang hoc c¢6 thong tin vé dit liéu anh duge mé ta
chi tiét trong bang 4 [8, 12].

Bang 4. Dac diém dif liéu anh cia VNREDSat-1 va BKA.

Théng s6 ky thuat BKA VNREDSat-1
Toan séc (um) 0,54-0,86 0,45-0,75
Blue (um) 0,46-0,51 0,45-0,52
S6 kénh phd ~ Green (um) 0,51-0,60 0,53-0,60
Red (um) 0,63-0,69 0,62-0,69
NIR (um) 0,75-0,84 0,76-0,89
N LA s Pan: 2,1 Pan: 2,5
Do phan gidi (m) MS: 10,5 MS: 10
, . Pan: 23 Pan: 17,5
Kich thuée anh (km) MS: 20 MS: 17.5
Do phan giai buc xa (bits) 12 10

12



Céc két qua nghién ctru di cho thay vé tinh VNREDSat-1
va BKA c6 d6 tuong quan cao vé cac dic tinh quy dao va
ca ddc diém dir lidu anh cua ching, chimg minh tinh kha
thi trong viéc phdi hop chup anh. Mic du ddy méi chi la
két qua ban dau cua hop tac qudc té gitra Vién Cong nghé
Vi tru (Vién Han lam Khoa hoc va Cong nghé Viét Nam)
va Vién Han 14am Khoa hoc qudc gia Belarus, nhung di gop
phan vao thanh cong chung trong cong tac phdi hop giita hai
hé thong vé tinh trong theo ddi, giam sat tai nguyén thién
nhién, mai trudng va thién tai néi chung, khai thac hiéu qua
noi riéng, dé tién toi nhitng hop tac tiép theo.

LO1 CAM ON

Bai bao di sir dung tur lidu trong dé tai “Nghién ctru phbi
hop khai thac hai hé théng vé tinh VNREDSat-1 va BKA”,
mi s6 VAST.HTQT.Belarus 04/16-17, thudc chuong trinh
hop tac gitta Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam va Vién Han 1am Khoa hoc quéc gia Belarus. Céc tac
gia xin tran trong cam on.
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Nghién ctru trang thi electron ciia cic cluster VGe ™ (n =1-2)
bang phwong phap CASSCF/CASPT2

Nguyén Minh Thao'*, Tran Thanh Tuén!, Bui Tho Thanh?, Tran Qudc Tri', Trin Vin Tan'
'Bé mén Hoa Iy thuyét va héa 1y, Trieong Pai hoc Pong Thap
’Khoa Héa hoc, Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quoc gia Tp Ho Chi Minh

Ngay nhan bai 12/2/2018; ngay chuyén phan bién 22/2/2018; ngay nhén phan bién 21/3/2018; ngay chap nhan ding 6/4/2018

Tém tit:

Cac trang thai electron co' bin va kich thich ctia cic cluster VGe 7 (n = 1-2) dugc nghién ciru bang phuong phap tinh da
céu hinh CASSCF/CASPT2. Céu hinh ciia cac trang thai electron ciia cic cluster VGe ™ (n = 1-2) dugc xic dinh dya
vao ham song tinh du’o’c theo phuong phap CASSCEF. Nang lugng ciia cac trang thai electron dugc tinh bang phuwong phap
CASPT?2. Cic thong so ciu tric hinh hoc va ning lwong twong doi ciia cic trang thii electron co ban va kich thich
dwgce xac dinh. Ning lugng tach electron ADE (adiabatic detahment energy) va VDE (vertical detachment energy)
ciia cic qua trinh tiach electron ra khéi cluster anion dwge bao céo.

Tir khéa: Ciu triic electron, cluster VGe, " (n = 1-2), ning lugng tich electron, phuwong phap CASSCF/CASPT2.

Chi s6 phén loai: 1.4

Céc cluster germani pha tap kim loai chuyén tiép thu
hat sy chi y ctia cdc nha khoa hoc vi tiém ning Gmg dung
trong y sinh hoc, cong nghiép ban dan va tong hop cac vat
liéu méi [1, 2]. Trong cac tai lidu khoa hoc, ciu trac hinh
hoc va céu tric electron cua cic cluster germani pha tap
cac kim loai chuyén tiép da dugc bao céo [3-5]. Tuy nhién,
cAu trac va tinh chat cta céc cluster germani pha tap kim
loai chuyén tiép van chua duoc hiéu mot cach day di. Do
do, viéc nghién ctru cAu trac hinh hoc va ciu tric electron
clia céc cluster germani pha tap kim loai chuyén tiép da trg
thanh nhiém vu cép thiét dé hiéu duoc cac tinh chat cua
chung. Gan day, cau tric cta cac cluster VGe 7 (n=3-12)
da dugc tham do bang phd quang electron [5]. Pé hiéu duoc
cac thong tin thim do dwoc tir phd quang electron, nhom
nghién ctru ciing da thyc hién cac phép tinh hoa hoc lugng
tir. Cu thé, 1y thuyét phiém ham mat d6 voi phiém ham lai
ghép B3PW91 da dugc sir dung dé nghién ctru ciu trac hinh
hoc va cdu tric electron ciia cac cluster VGe 7 (n = 3-12).
Ly thuyét phiém ham mat do chi tinh duoc cac trang thai co
ban hay céc trang thai co nang lugng thap nhit ing véi mdi
biéu dién bét kha quy ctia nhom diém d6i xing ma khong
tinh duoc cac trang thai electron kich thich. Nhiing két qua
tinh duoc sir dung dé giai thich day phd dau tién trong phd
quang electron cua cluster anion [5].

CAu truc, do bén, va tir tinh cua cac cluster VGe, (n =

1-19) ciing da dugc nghién ciru [6]. Doi véi cluster VGe
két qua tinh dugc cho thay trang thai co ban la sextet vdi

"Tac gia lién hé: Email: nmthao@dthuedu.vn
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do dai lién két 2,526 A. Gia tri ai luc electron tinh duoc
bang phiém ham PBE cua cluster VGe c¢6 gia tri 14 0,61 eV.
DPbi ‘V(')'i cluster‘VGez, ddng phan hinh vong dugc bao cao
la dong phan bén nhat trong khi trang théi electron co ban
chua duge bao cdo. Ai luc electron cua cluster trung hoa
dién VGe, co gia tri la 0,85 eV, trong khi do dai lién Kkét
V-Ge va Ge-Ge c6 gia tri 1a 2,536 va 2,405 A [6]. Gan day,
chu tric electron cua cac cluster VGe, " da dugc nghién
ciu bang cac phuong phap DFT, RCCSD(T), CASSCF/
CASPT2) [7].

Qua tham khao céc tai liéu khoa hoc, ching t6i thay
rang trang thai electron cua cac cluster VGe™ va VGe, "
van chua duoc nghién ctru ddy di. Vi mong mudn cung
cAp mot hiéu biét day du vé cdu truc cia cac cluster VGe
(n = 1-2), chung t6i tién hanh nghién ciru cac cluster nay
bang cach phdi hop 1y thuyét phiém ham mat d va phuong
phap CASSCF/CASPT2. Phuong phap CASSCF/CASPT2
dd duoc biét dén nhu 1a phuong phap tinh c¢6 do chinh xac
cao va dic biét phu hop dé nghién ciru cac cluster chira kim
loai chuyén tiép [7-10]. Phuong phép niy c6 thé tinh dugc
trang thai co ban va trang thai kich thich cta céac cluster
chtra kim loai chuyén tiép voi do tin cay cao.

Cac phuong phap tinh

Céc ddng phan quan trong cua cac cluster VGe * (n =
1-2) dugc trinh bay trong hinh 1. Phuong phap CASSCF/
CASPT2 dugc ding dé nghién ctru cac trang thai electron
cua cac cluster VGe " (n = 1-2). Trong cac phép tinh
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Abstract:
The ground and excited states of VGe ™ (n
= 1-2) clusters have been investigated using

multiconfigurational CASSCF/CASPT2 methods. The
electronic configurations of the relevant states have been
determined on the basis of the CASSCF wave functions.
The energy of the electronic states has been computed
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electron

CASSCF/CASPT2, dbi véi cac cluster VGe™, cac duong
cong thé ning cua cic trang thai electron dugc xiy dung
bang cach thay dbi do dai lién két V-Ge. Ddi vdi cac cluster
VGe,™, phuong phip CASSCF/CASPT2 dugc st dung cho
phép tinh t61 vu hoda hinh hoc. Trong phép tinh CASSCF/
CASPT2, b ham co s¢ aug-cc-pVTZ-DK dugc st dung
cho ca V va Ge [11, 12]. Cac hiéu tmg twong d6i dugc hidu
chinh théng qua toan tr Hamilton Douglas-Kroll bac hai
[13-15]. Trong cac phép tinh CASPT2, electron trén céac
obitan 3s, 3p ctia V va 3d ctia Ge dugc phép kich thich. Tat
ca cac phép tinh CASSCF/CASPT2 dugc thuc hién béng
phan mém MOLCAS@UU 8.0 [16].
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VGe™ VG
Hinh 1. Céu tric hinh hoc cac dong phan ciia cac cluster VGe,
(n=1-2).

Trong cac phép tinh CASSCF, khong gian hoat dong
duoc Iva chon bao gé”)m cac obitan phan tir co phﬁn dong
g6p chi yéu cuia cac obitan 3d, 4s ctia V va 4s va 4p Ge. Dbi
vé6i cac cluster VGe™, khong gian hoat dong bao gom cac
obitan 3d, 4s ciia V va 4s, 4p cua Ge, va 5 obitan do0. Két qua
hinh thanh nén khong gian hoat dong c6 10 hodc 9 electron
phan b trong 15 obitan. Khong gian hoat dong nay duoc ky
hiéu 13 (10,9/15). i véi cac cluster VGe, ", hai khong giap
hoat dong dugc lua chon. Khong gian hoat dong thur nhat
dugc ky hi¢u 1a (10,9/12) bao gém obitan 3d, 4s cua V va
4p cua Ge. Khong gian hoat dong nay duoc st dung cho
phép tinh t6i uwu héa hinh hoc. Khong gian hoat dong thir hai
duogc tao thanh béng cach thém nam obitan 4o vao khong
gian hoat dong thir nhat. Két qua hinh thanh nén khong gian
hoat dong dugc ky hi¢u 1a (10,9/17). Khong gian hoat dong
nay duoc dung trong cac phép tinh ning lugng diém don
cho céc trang thai electron dua trén cAu trac hinh hoc d3 tdi
wu hoa véi khong gian hoat dong thir nhat. Tét ca cac gia tri
nang luong twong ddi tinh theo phwong phap CASPT2 cua
cac cluster VGe, ™ dugc bao cdo dua trén két qua tinh bang
khong gian hoat dong thir hai.

£ 2 ~ 2 a
Két qua va thao luan
Két qua nghién ciru vé cac cluster VGe™

Dé xac dinh d6 dai lién két, tin s6 dao dong didu hoa,
va ning luong tuong ddi ciia cac trang thai electron ciia
cac cluster VGe™, duong cong thé ning cua cic trang thai
electron dugc xay dung va trinh bay trong hinh 2a va 2b.
Két qua phén tich cac duong cong thé ning duoc trinh bay
trong bang 1. Bang nay cho thiy trang thai co ban ciia cluster
anion VGe 1a *A (°A). Trang thdi nay c6 do dai lién két 1a
2,310 A va tan s6 dao dong la 301 em™. Céac trang thai kich
thich°B, (’I1), A, (°Z) va B, (®) kém bén hon 0,35, 0,51, va
0,74 eV so voi trang thdi co ban *A  (A). Trang thai ‘B, (‘@)
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Hinh 2. Dudng cong thé ning clia cic cluster VGe- (a) va VGe (b).
Bang 1. Cac thong so ciu tric, tan so dao dong va nang lugng tuong doi (NLTD) clia cac cluster VGe™.

: anepili : V-Ge Tinsé  NLTD® VDE
Pong phan : p Cau hinh electron A) (em™) V) V)
VGe A, 3A 1262136%146'67*T7°26" (51%) 2,310 301 0,00

°B, TI 1262136%146' 67 T7°26% (61%) 2,370 282 0,35
’A, ) 126°130%1406'67° 725" (29%) 2,411 360 0,51
’B, 3O 1262136%145°67*T7°20" (40%) 2,395 301 0,74
VGe ‘B, ‘O 1262136%146' 67 T7°26" (50%) 2,347 315 0,00 (1,48) 1,49
A, C5) 1202136%1406' 672 T7"26% (62%) 2,348 406 0,04
A, A 126°136%146°67*77°25" (39%) 2,340 284 0,31
’B, 0] 1262136%146'67°77°26" (21%) 2,380 346 0,31
‘A, ‘A 1262136146674 T7°20" (55%) 2,249 349 0,41
‘A, E5) 126*136146'67*77°26% (35%) 2,459 269 0,45
‘B, D 126%136%146'67*Tn' 20" (48%) 2,494 230 0,72

(a) Gia trj trong ddu ngodc la nang lugng tuong d6i ADE ctia trang thai co ban *B, (*®) clia cluster trung hoa dién so véi trang thai *A, (°A) cla cluster

anion.

la trang théi co ban cua cluster trung hoa dién VGe. Trang
thai nay c6 do dai lién két 1a 2,347 A va tan s6 dao dong 1a
315 em™. Trang thai °A| (°Z) c6 ning luong tuong ddi 1a 0,04
eV nén trang thai nay la gan nhu suy bién vdi trang théi co ban
‘B, (*®). Céc trang thai kich thich *A | (A), B, (D), ‘A, (*A),
A, (*2), va ‘B, (*®) c6 ning lugng cao hon 0,31, 0,31, 0,41,
0,45, va 0,72 eV so véi trang thai co ban ‘B, (‘). Theo két
qua tinh bang phuong phiap CASPT2, trang thai co ban ciia
cluster trung hoa dién VGe duoc du doan 1a ‘B, (‘®). Két qua
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nay 4 trai nguoc véi két qua thu duoc bang phiém ham PBE
trong do trang thai sextet dugc du doén la trang thai co ban
ctia cluster VGe [6]. O day, can luu ¥ 1a d6 dai lién két V-Ge
cua trang thai °A | (°X) tinh bang phuong phap CASPT2 c6 gia
tri 1a 2,348 A. Do dai lién két nay 1a ngén hon do dai lién két
2,526 A cua trang thai sextet tinh bang phiém ham PBE [6].

Gian d6 niang luong cac obitan phéan tir clia trang thai
co ban *A, (A) cua cluster VGe dugc trinh bay trong hinh
3. Qua hinh nay, cdu hinh electron cua trang thai ‘A, CA)
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17a; (150)

7b4, 7b, (7m)

16a; (140)

15a4, 2a, (26)

6b1, 6b2 (67'[)

14a, (130)

035795y

13a; (120)
Hinh 3. Gian db nang lugng cac obitan phan ti cla trang thai
*A, (*0) cia cluster VGe~.

dugc xac dinh la 13a’14a°1 5‘9111l6’:11116b127b1°6b227b2°22120
hay 126°136°140'67*77°20". Trong cau hinh nay, cac obitan
13a, (120), 14a, (130), va 6b,, 6b, (6xr) duoc tao thanh chu
yeu tur obitan 4s, 4p cua Ge, trong khi cac obitan 1 Sa,, 2a,
(20), 16a, (140), 7b , Tb, (7r), va 1,7.911 (150) chu yéu dugc
tao thanh tir obitan 3d, 4s cua V. Cau hinh electron nay chi
chiém 51% trong tong s cac céu hinh electron tao nén trang
thai 3A (3A) Do d6, c6 thé n6i rang trang thai *A (A)co tmh
chat da cau hlnh rat manh. Phan traim dong gop cua cac cau
hinh chu yéu cua cac trang thai ning lugng thip cua cac
cluster VGe™ duoc trinh bay trong bang 1. Bang 1 cho thay
phan déng gop cua cau hinh electron chu yéu cia cac trang
thi electron déu thap. Trong truong hop cao nhét, ciu hinh
electron 126°136°14¢'67°77°26° cua trang thai °A | (°X) dong
g6p 62%.

Ning luong can thiét cho cic qua trinh tach electron ra
khoi cluster anion ciing dugc tinh toan. Nang lugng tach
electron dugc tinh bang cong thic sau:

DE =E(VGe') — E(VGe)
Trong do, DE 1a nang lugng tach electron, E(VGe™) va
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E(VGe) la nang lugng cua VGe™ va VGe. C6 hai loai nang
luong tach electron dugc biét dén 1a nang lugng tach electron
ADE (adiabatic detachment energy) va VDE (vertical
detachment energy). Nang lugng tach electron ADE thu
duogc khi cac gia tri nang lugng cua cluster anion va trung
hoa dién déu g véi cdu trac hinh hoc da tdi wu hoa hay tng
v6i cac diém cyc tiéu trén bé mat thé nang. Ning luong tach
electron VDE thu dugc khi nang lugng cua cluster anion ung
v6i cu trac hinh hoc da t6i wu héa, trong khi ning luong ciia
cluster trung hoa dién duogc tinh véi cAu trac hinh hoc d3 tdi
uu hoa cua cluster anion.

Bit dau tir trang thai *A | (°A), qua trinh tich mét electron
tir obitan lién két 6b, (67) s€ tao thanh trang thai ‘B, (‘D).
Nang luong tach electron ADE va VDE ciia budc chuyén
A, CA) — ‘B, (*®) tinh bang phuong phap CASPT2 ¢6 gia
tri lan luot 1a 1,48 va 1,49 eV. Trong budc chuyén nay, mot
electron dugc tach ra tir obitan lién két 6b, (6mr) nén do dai
lién két V-Ge tang tir 2,310 1én 2,347 A. Két qua tinh bang
phuong phap CASPT2 cho thiy ning lugng tach electron
ADE ra khoi cluster anion 1a 1,48 eV. Gia tri ning lugng
tach electron ADE nay 1 cao hon rat nhiéu so véi gia trj ai
luc electron cia cluster trung hoa dién tinh bang phiém ham
PBE. Diéu nay c6 thé duoc giai thich 14 trong tinh toén bang
phiém ham PBE, ai luc electron cua cluster trung hoa dién
duoc tinh dua trén qué trinh chuyén tir trang théi kich thich
sextet cua cluster trung hoa dién dén trang thai kich thich
quintet cda cluster anion.

Két qud nghién ciru vé cdc cluster VGe,”

Cac két qua nghién ctru trude ddy bang ly thuyét phiém
ham mat d cho thay dong phan bén nhit ciia cac cluster
VGe, " c¢6 dang hinh vong nhu trinh bay ¢ hinh 1. Phép tinh
bang phiém ham PBE ciing du doan dong phan hinh vong cua
cluster trung hoa 1 dong phan bén nhét mic du trang thai spin
van chua duogc cong bd [6]. Vé mat dbi ximg phan tir, dong phan
hinh vong thude nhém diém dbi xtmg C, . Gid tri do dai lién két
va nang lugng tuong doi cla céac trang thai electron cua dong
phan hinh vong VGe,™ tinh duoc bang phuong phap CASPT2
duoc trinh bay trong bang 2. K&t qua tinh cho thay cluster anion
VGe, c6 trang thai co ban 1a *A,. Trang thai triplet nay c6 d6 dai
lién két V-Ge va Ge-Ge lan luot 1a 2,351 va 2,497 A. Cac trang
thdi°B,,’B,, A, *A,, va’B, c6 ning luong cao hon trang thai co
ban lan luot 12 0,18, 0,24, 0,54, 0,56, va 0,58 eV. Dai voi cluster
trung hoa dién VGe,, trang thai co ban dugc xac dinh la 4B1~
Céc trang thai kich thich °A , *A , va A, ¢6 nang luong cao
hon trang thai co ban 1an luot 12 0,54, 0,66, va 0,69 eV. Do dai
lién két V-Ge va Ge-Ge ctia trang thai co ban ‘B, c6 gia tri lan
luot 142,373 va 2,351 A. Céc gia tri d¢ dai lién két nay 14 ngan
hon nhiéu so véi gia tri 2,536 va 2,405 A thu duoc tir cac phép
tinh bang phiém ham PBE [6].
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Bang 2. Cac thong sd cau tric hinh hoc va ning lugng tuong déi (NLTP) clia cic trang thai electron clia cac cluster VGe,™.

A £ - - (@)
Dong phan Trang thai Cau hinh electron \(IA();E’ €563 1(?{,’§D XI‘),;E
’A, 18a,219a,'20a,"7b *8b °14b,215b.°5a," (64%) 2,351, 2,497 0,00
°B, 18a,°19a,'20a,'7b *8b °14b,'15b.°5a," (81%) 2,389, 2,369 0,18
Hinh vong °B, 18a,*19a,°20a,°7b *8b °14b,'15b,°5a " (33%) 2,388,2,333 0,24
VGe, A 18a *19a,'20a "7b *8b '14b,'15b,’5a " (84%) 2,433,2,348 0,54
’A, 18a,219a,'20a,°7b *8b °14b,'15b,'5a " (76%) 2,369, 2,486 0,56
°B, 18a,*19a,°20a,°7b *8b '14b,*15b,°5a," (64%) 2,366, 2,498 0,58
‘B, 18a *19a,'20a "7b *8b 14b,'15b,"5a," (77%) 2,373,2,351 0,00 (1,20) 1,28
Hinh vong A, 18a,219a,'20a,°7b *8b °14b,*15b,"5a.° (65%) 2,370, 2,424 0,54
VGe, A 18a,219a "20a °7b *8b,'14b,'15b.°5a " (80%) 2,410, 2,326 0,66
’A, 18a,*19a,°20a,°7b *8b °14b,*15b,°5a,' (69%) 2,341, 2,452 0,69

(a) Gia tri trong ddu ngodc 1a ning luong tuong ddi so vai trang thai co ban clia cluster anion hay ndng lugng tach electron ADE cla cluster anion.

o on B B

20a; (0,16) 21a; (0,09) 6, (0,10) 16b, (0,03)
192, (0,96) 52, (0,96) 15b, (0,23) 8, (0,11)
17a; (1,88) 18, (1,87) by (1,85) 14b, (1,77)

Hinh 4. Hinh anh céc obitan phan tif va sd electron chiém clia
trang thai °A, ctia dong phan hinh vong VGe,~.

Pé hiéu dugc ciu '[I'l'J’.C electron cﬁe} céc cluster VGe, ",
cac obitan phan tu va so electron chiém thu duogc tur phép
tinh CASSCF can duoc khao sat. Hinh anh cac obitan
phan tir quan trong va sd electron chiém cua trang thai
*A, clia dong phan hinh V(‘)r}g VGe, dugc trinh bay trong
hinh 4. Tt hinh dnh nay, cau hinh electron cua trang thai
*A, cua dong phan hinh vong VGe, duogc xac (ﬁnh la
17a1218a1219a112031°7}9128b1°14b2215b2°5a2'. Trong cau hinh
nay, cac obitan cé phan dong gop 1on cua obitan 4p cua Ge
la17a, 18a, 7b , 14b,, 16b,, va 6a,. Cac 0bjtan 19a, 20a,,
2la, 8b, 15b,, Vé’Saz‘du(yc tao thanh chu yé€u tr cac obitan
3d va4s yﬁa V. Bat dau tur trang thai co bfln *A,, trang thi
°B, ¢6 thé dugc tao thanh bang cach chuyén mét electron tir
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obitan 14b, sang obitan 2‘Oal. Trang thai ‘B, ¢ thé dugc tao
thanh tir trang thai A bang cach tich m@trelectron ra khoi
obitan 14b,. Vi obitan 14b2 1a obitan lién két gitra obitan %d
cua V va obitan n”: cua phoi tr Ge,, nén trong 1t)’u('yc chuyén
tir trang thai A dén trang thai *B,, d9 dai lién két V-Ge tang
tr 2,351 1én 2,373 A, trong khi do dai lién két Ge-Ge giam
tir 2,497 dén 2,351 A. Céc gia tri nang lugng tach electron
ADE va VDE cuia budc chpyén *A,— B, tinh bang phuong
phap CASPT2 c6 gia tri lan luwot 1a 1,20 va 1,28 eV. Gia tri
ADE nay 16n hon 0,35 eV so vdi ai luc electron tinh bang
phiém ham PBE (0,85 eV) [6].

CAu trac hinh hoc va cu tric electron cua cac cluster
VGe, ™ (n = 1-2) da dugc nghién ctru bang phuong phap
CASSCF/CASPT2. Péi véi céc cluster VGe ™, trang thai
co ban dugc x4c dinh 1a trang thai A (CA) va 4B1‘(4(D). bo
dai lién ket ctia cdc trang thai A (A) va ‘B, (*®@) lan luot 1a
2,310 va 2,347 A. Gia tri tin s6 dao dong didu hoa cua cac
trang thdi °A, (CA) va ‘B, (*®) lan luot 1a 301 va 315 cm™.
Cac trang thai kich thich °B, (’II), *A, (°) va ’B, (®) kém
bén hon 0,35, 0,51, va 0,74 eV so véi trang thdi co ban A
(*A). Céc trang théi kich thich °A (°Z), A, (A), °B, (D), *A,
(*A), *A, (*2), va °B, (*®) c6 ning luong cao hon 0,04, 0,31,
0,31, 0,41, 0,45, va 0,72 eV so v6i trang thai co ban *B, (*D).
Céc gia tri nang luong tach electron ADE va VDE cua qua
trinh tach electron g véi budc chuyén A, CA) — B, (‘D)
cua cluster VGe™ c6 gia tri la 1,48 va 1,49 eV. i véi cac
cluster VGe, ™, trang thai co ban dugc du dodn 1a*A va ‘B,
ctia dong phan hinh vong. Do dai lién két V-Ge va Ge-Ge
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cua cac trang thai 3A2 cua cluster VGe, 1a 2,351 va 2,497
A. Do dai lién két V-Ge va Ge-Ge cuia cic trang thai ‘B, cua
cluster VGe,la 2,372 va 2,351 A. Céc trang thai °B,, 3]31, A,
°A,, va B, ¢6 ndng luong cao hon trang thi co ban *A, lan luot
la 0,18, 0,24, 0,54, 0,56, va 0,58 eV. Cac trang thai kich thich
2{%1, A, va ?A, c6 ning luong cao hon trang théi co ban ‘B,
lan luot 1a 0,54, 0,66, va 0,69 eV. Nang lugng tach electron
ADE va VDE 1mng v6i bude chuyén A, — ‘B, cta cluster
VGe, tinh bang phuong phap CASPT?2 c¢ gia tri 1a 1,20 va
1,28 eV.

Nghién ctru nay duoc tai trg boi Quy Phat trién khoa hoc
va cong nghé qudc gia (NAFOSTED) thong qua dé tai ma
s6 104.06-2016.16. Cac tac gia xin tran trong cam on.
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Swr thay doi cita mot s thanh phan hoa hoc va hop chat c6 hoat tinh
sinh hoc trong tép toi (Allium sativum L.) trong qua trinh ton trir
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Ngay nhan bai 3/10/2017; ngay chuyén phan bién 5/10/2017; ngay nhén phan bién 1/12/2017; ngay chap nhan dang 16/4/2018

Tém tit:

Téi (Allium sativum L.) da dwgc sir dung pho bién trong bira in hang ngay nhw gia vi thuwe phidm véi nhiéu cong
dung tri bénh hi¢u qua. Ton trir tép t6i c6 y nghia quan trong ddi véi thi truong tidu thu t6i twoi va ché bién. Trong
nghién ciru nay, tac gia tién hanh danh gia anh hwéng ciia qua trinh ton trir tép t6i (trong & phuwong Vin Hai, thanh
phé Phan Rang - Thap Cham, tinh Ninh Thuén) dén mot s6 thanh phin héa hoc (pH, d6 4m va dwong khir) va ham
lwong cac hop chit cé hoat tinh sinh hoc (ham hrgng polyphenol, flavonoid tong s6, ham lwgng thiosulfinate va kha
niing chéng oxy héa) trong t6i. Hoat tinh chdng oxy héa dwoc danh gia bang cich sir dung phwong phap loai bé goc
tuw do DPPH (2,2-diphenyl-1-picrylhydrazyl). Két qua nghién ctru cho théy thanh phz‘m ho6a hoc va ham lugng céc
hop chit c6 hoat tinh sinh hoc trong tép to6i déu bi anh hwéng dang ké béi qua trinh ton trir (ngoai trir gla tri pH,
ham luwgng flavonoid tong s6 va kha ning chong oxy héa). Ham lugng dwong giam & tudn thir 6 va d9 am gidm &
tuin thir 8. Bén canh do, ham lugng polyphenol dat cao nhit ¢ tuin thir 8, trong khi ham luwgng thiosulfinate c6 xu

huéng ting dén tuin 12.

Tir khéa: DPPH, flavonoids, kha néing chong oxy héa, polyphenols, tép t6i, thiosulfinate, ton trir.

Chi s6 phdn loai: 1.4

Dat van de

Toi (Allium sativum L.) ¢6 ngudn goc tir Trung A va chu
yéu o ving Pia Trung Hai cang nhu chéu A, chau Au vachau
Phi. Tai Viét Nam c6 nhiéu Vung trong t6i nbi tleng nhu Ly
Son, Phan Rang, Vinh Phic, Bic Giang. Céy toi c6 thé phat
trién dén chiéu cao 30-90 cm. Cu t6i dudi mat dét 1a thanh
phan chinh cta cy va chia thanh cac phan duoc goi 1a tép
t61. Mui toi xuét phat tir “thanh phan chtra luu huynh” dugc
xem la ¢6 tinh chét dugc liéu trong toi [1]. Thanh phén hoat
dong chinh cua t6i 1a alliin [2]. Khi nghién, alliin chuyén
hoa thanh allicin (nhu chét khang sinh). Téi ciing chira cac
hop chat luu huynh khac nhu ajoene, diallylsulfide, dithiin,
S-allylcysteine, polyphenol, vitamin B, proteins, chat
khoang, saponins, flavonoid va nhiéu san phidm cua phan
tng Maillard (hgp chét khong chira luu huynh). Nhiing hop
chat chira Ivu huynh kho bay hoi nhu y-glutamyl-S-allyl-
L-cysteines va S-allyl-L-cysteine sulfoxides (alliin) déu rat
phong phu trong toi con nguyén ven. Cac chat sulfoxide
nay sau d6 chuyén hoa thanh thiosulfinate (nhu allicin)
thong qua phan ng do enzyme [3]. Thiosulfinate khac va
thanh phan tan trong diu nhu ajoene, vinyldithiin va nhiéu
sulphide nhu diallyl sulphide (DAS), diallyl dlsulphlde
(DADS) va diallyl trisulphide (DATS), ciing gop phan tao
nén dic tinh mui va tinh chét sinh hoc cta toi. Nhiéu tai lidu
nghién ctru cho thdy nhimg kha niang ciia t6i va mot sé hop
cht allyl luu huynh lam thay d6i cac tién trinh trong té bao
lién quan dén viéc phong chdng va diéu tri ung thu [4].

‘Email: nguyenaithach2001@gmail.com
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Céc hop chét c6 hoat tinh sinh hoc 1a cac thong sd chat
lwong quan trong trong tép toi. Chung s& bi anh huong boi
nhiéu yéu t6: Nhiét d6 va thoi gian ton tri, glong, d6 thuan
thyc... [5]. Bloem, e al. [5] da chimg minh rang bén phan
luu huynh lam tang dang ké ham luong alliin trong tép toi,
trong khi nong d¢ nito cao anh hudng bét lgi. Ham luong
va chét lugng alliin cao nhét thu dugc trong qua trinh ton
trir toi khi bon phan luu huynh t6i thiéu 30 kg/ha néu khong
dung nito. Montano, et al. [6] da chi ra ring ving trong,
gidng va kiéu sinh thai riéng biét cuia toi c6 anh huong dang
ké dén ham luong cac hop chat luu huynh hiru co.

Gan déy, Toledano Medina, et al. [7] dd béo céo ring,
t6i den co thé duoc ché bién tir tép toi (thay vi ca cu toi theo
phuong phap truyén théng) v6i chat lugng it co6 su khac
biét v6i cu toi den. Nhin chung, tép toi duoc ton trir trong
mot khoang thoi gian dai truée khi tiéu thy. Do do, didu
quan trong d6i voi nganh cong nghiép ché bién va nguoi
tiéu dung 13 phai biét duoc sy thay doi thanh phan hoa hoc,
cac hop chat sinh hoc va kha ning chdng oxy héa trong sudt
qué trinh ton trit. Vi vay, trong nghién ctru nay, sy thay doi
ctia mot vai thanh phan hoa hoc va ham lugng cac chit c6
hoat tinh sinh hoc trong tép toi da duogc xac dinh trong qua
trinh ton tri.

Doi tuong va phuong phap
Déi twong

Toi tuoi c6 mém, gidng dia phuong duge thu hoach vao
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Abstract:

Garlic (Allium sativum L.) has been considered to be
a food with exceptional therapeutic qualities in many
cultures. Garlic cloves storage is an important factor
for fresh and processed products. In this study, we
investigated the variations of some chemical constituents
(pH, moisture and reducing sugars) and contents of
bioactive compounds (total polyphenols, total flavonoids
and thiosulfinate content and antioxidant capacity)
during the storage time of garlic cloves after harvest
at Van Hai Ward, Phan Rang - Thap Cham City, Ninh
Thuan Province). The antioxidant activity was evaluated
using DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging activity. Some chemical compositions and
contents of bioactive compounds in garlic cloves were
significantly affected during storage (except for the pH
value, total flavonoids content and antioxidant capacity).
The reducing sugar and moisture content decreased at 6
and 8 weeks, respectively. The total polyphenols content
reached maximum at 8 weeks, while thiosulfinates
content tended to increase at 12 weeks.

Keywords: Antioxidant capacity, clove garlic, DPPH,
flavonoids, polyphenols, storage, thiosulfinate.

Classification number: 1.4

thang 1/2017 va chon lwa d6 tudi 130-135 ngay (sau khi
gieo) tai phuong Van Hai, thanh phd Phan Rang - Thap
Cham, tinh Ninh Thuén. To6i dugc thu hoach vao budi sang
som, thoi tiét ndng rao va van chuyén dén phong thi nghiém
trong ngay. Cu téi dugc xtr ly va tach ra thanh cac tép toi
v6i 16p vo lua bén ngoai van con nguyén ven. Tép t6i duge
ton trit trong tu mat ¢ nhiét do 20+2°C véi do am twong déi
42-47% trudce khi dem di phan tich.

Phwong phap nghién ciru
Do 4m (%): Pugc xac dinh bang phwong phap siy &
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105°C dén khdi luong khong doi. Pinh luong duong tong
bang phuong phap Lane-Eynon [8]. Gia tri pH duoc do
bang pH ké cam tay (HI98107 Hanna, Y).

Ham luong polyphenol tong s6 (TPC) [mg acid gallic
tuong duong (GAE)/g chit kho]: Ham lugng polyphenol
tong s6 duoc xac dinh bang phuong phép Folin-Ciocalteu
[9]. Phenol phan tmg v6i acid phosphomolybdic trong thudce
thir Folin-Ciocalteau, xuat hién phu’c chat co mau xanh
trong moi trudng kiém. Do do hap thu ciia miu & 765 nm
bang may do quang phd. Cin cr vao cuong dé mau do dugc
trén may quang phd va dwa vao duong chuan acid gallic
dé xac dinh ham lugng polyphenol tong s6 co trong mau.
Ham luong polyphenol téng ciia mau duoc thé hién qua mg
duong luong acid gallic trén mdi g chat kho (mg GAE/g).

Ham lugng flavonoid tong s6 (TFC): Ham lugng tong
flavonoid dugc xac dinh thong qua phuong phap tao mau
voi AICI, trong moi truong kiém - tric quang [10]. D9 hép
thu cua dung dich phan tmg duoc do & bude song 415 nm.
Dya vao dudng chuin quercetin dé xac dinh ham luong
flavonoid tong c6 trong mau. Cac két qua duoc thé hién qua
mg duong luong quercetin (QE) trén mdi g chat khé mau
phan tich (mg QE/g).

Ham lugng thiosulfinate tong s6 (umol/g): Do do hap
thu ¢ budc song 412 nm cia 2-nitro-5-thiobenzoate dugc
tao ra bang cach két hop cac phuong phap cua Kinalski va
Norena [11].

Hoat dong chdng oxy hoa (%): Hoat dong loai bo gbe
tu do dugc phan tich thong qua thir nghiém 1,1-diphenyl-
2-picryl-hydrazil (DPPH). Kha ning khir gbc tw do DPPH
dugc xac dinh theo phuong phéap cua Blois [12]. Cac chat
¢6 kha ning oxy hoa sé trung hoa gbc DPPH bang cich
cho hydrogen, 1am giam do hép thu tai buéc song cuc dai
va mau cua dung dich phan émg s& nhat dan, chuyén tir tim
sang vang nhat.

Phan tich thong ké sé li¢u

Céc két qua thyc nghiém dugc phén tich bang phan mém
Statgraphics Centurion XVI. Do thi dwgc v& biang phan
mém Microsoft Excel véi d6 1éch chuin (STD).

M&i khao nghiém dugc thyc hién ba lan. Phuong phap
phan tich phuong sai (ANOVA) dugc st dung dé xac dinh
su khac bi¢t y nghia (p<0,05) gilra c4c trung binh nghi¢m
thure.

Két qua
MGt sé thanh phén héa hoc

Thanh phan cia toi rat phirc tap, v6i hon 200 hop chit co
loi cho sirc khoe khéc nhau di dugc xac dinh [13]. Do am
(A), ham lugng dudng téng (B) va pH (C) cua tép toi trong
sudt qua trinh bao quan duoc thé hién ¢ hinh 1.
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Hinh 1. Sy thay ddi d§ 4m (A), ham lugng dudng khi (B) va pH (C) trong tép téi trong qua trinh ton trd.

Ham luwgng cac hop chit cé hoat tinh sinh hoc va khd

nang ché'ng oxy hoa

Toi rat giau hop chéat hoat tinh sinh hoc c6 kha ning
chéng oxy hoa cao va di thu hut dwoc nhidu quan tim tir cac
nha khoa hoc do nhiing tac dung c6 loi d6i vai sirc khoe con
ngudi, dic biét 1a kha ning chong oxy hoa [14]. Ham lugng
polyphenol téng $b trong tép tdi tang, dat cuc dai (3,23+0,11
mg GAE/g) ¢ tuan thir 8 va sau d6 giam nhanh dang ké
(hinh 2A). Két qua thé hién & hinh 2B cho thiy ham luong
flavonoid tong sé khong c6 su khac biét y nghia (p>0,05)
trong thoi gian ton trir va dao dong trong khoang 0,43-0,46

mg QE/g.

Block, et al. [15] dd x4c dinh dugc 8 hop chat thiosulfinate
khac nhau tir 9 loai thyc vat ho Allium bao g6m to1, hanh tay
va bao cdo rang ching rat nhay cam, d& bi phan hay. Tuy
nhién, két qua trong nghién ctru nay cho thdy ham luong
thiosulfinate khong c6 su khac bi¢t o 4 tuan dAu tién va sau

d6 ting déu (p<0,05) dén tuan 12 (hinh 2C).

Kha ning chdng oxy hoa (loai bé gbc tr do DPPH)
cua céc tép tdi trong qua trinh ton trit thay doi rat phtc tap
va dat cao nhat ¢ tuan tha 4 va 8 vdi gia tri tuong Ung la

9,16+0,53% va 9,22+0,29% (hinh 2D).
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T6i ¢6 ham lwong 4m thap hon so vdi cac loai rau khac
[16]. Két qua phﬁn tich cho théy thoi gian ton trir ¢6 anh
huong dang ké (p<0 05) dén do am va ham luong duong
khir trong tép toi. O cac tuan dau, ¢ 4m khong c6 sy khac
biét c6 y nghla (p>0 05) va glam nhanh dang ké sau do.
Maic du diéu kién ton trit c6 do am tuong ddi thap nhung
do céu tao phan thit tép téi dugc bao boc boi 16p vo lya va
do d6 han ché t6i da qua trinh mét nude. Ngoai ra, Iglesias-
Enriquez va Fraga [17] dd cong bd qua trinh sinh 1y cua cu
t6i tuong tac voi moi trudng va anh huong dén viée van
chuyén hoi nudc, su phat trién mam va ré lam thay doi hinh
dang cuia toi, gay ra sirc cang va pha v& mo bé mat, tao diéu
kién mat nuge. Bén canh do, ham luong am trong toi tuoi da
dugc cong bd vao khoang 64-66% [14, 18-20].

Ham lugng duong khtr trong tép toi gidm nhanh (p<0,05)
sau 4 tuan cua qua trinh ton trit. Piéu nay c6 thé lién quan
dén sy nay mam, nhung khong c6 mdi lién hé 13 rang dén
chi s6 nay mam bén trong hodc ton that khdi lugng (két qua
khong thé hién & day). Rutherford va Whittle [21] chi ra
réng ham lugng duong téng cua hanh tiy khong thay doi
trude khi nay mam, nhung sau d6 suy giam (7-12%).
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Hinh 2. Sy thay ddi ham lugng polyphenol tdng s& (A), flavonoid tdng s& (B), thiosulfinate (C) va kha nang chang oxy héa (D) trong

tép t6i 6 cac khoang thai gian ton trii khac nhau.

Riéng gia tri pH it bién d6i khi ton trit va dao dong trong
khoang 6,31-6,51. Két qua thu dugc gan gidng véi nhidu
nghién ctru khac, tdi twoi co6 gia tri pH 6,41+0,01 [20],
tuong tu voi gia tri dugce cong bd boi Haciseferogullari, e
al. [18], pH 6,33 [22] va 6,42 [14].

Ham luong polyphenol tong s6 trong tép toi ting & tuan
thr 8 va sau do giam nhanh. Diéu nay co thé do hoat dong
sinh 1y ndy mam trong cu t6i dang dién ra lam ting ham
luong polyphenol [23]. Ham lugng phenol tong sd trong toi
tuoi 1a 722 mg GAE/100 g trong lugng twoi (mua vy ndm
2008) va 511 mg GAE/100 g trong luong turoi (mua vy ndm
2009) [24]. Trong nghién ctru cta Kim, et al. [25] tdi tuoi
chira ham luong polyphenol tong sb 13 105,73 mg GAE/kg.

Ham luong thiosulfinate khong c6 su khac biét ¢ 4
tuan dau tién va sau do ting déu. Piéu nay c6 thé do tién
chit gop phan tao nén thiosulfinate 14 alliin ting trong thoi
gian ton trir [26]. Alliin bi chuyén ddi thanh allicin boi
enzyme alliinase khi toi bi cit hodc nghién tao thanh allicin
(thiosulfinate chiém sb lwong nhiéu nhit 2op ph?m tao nén
tinh chat dugc liéu cua t6i) [27]. Theo Block, ef al. [15],
t6i duoc ghi nhan 1a ngudn giau thiosulfinate nhat voi ham
luong dao dong trong khoang 15 pmol/g (téi phat trién &
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nhiét do thap, 21°C) dén 53 pmol/g (téi voi). Ham lugng
thiosulfinate cia cac loai hanh tdy déu nhé hon 0,35 umol/g.

Trong nghién ctru cia Somman va Napa [28], hoat tinh
loai bo géc tu do DPPH cua cu toi la kha cao, dat 25,53%.
Tuy nhién hoat tinh chdng oxy hoa cua toi twoi & Han Qudc
dugc cong bd véi gia tri thip hon nhu 6,21% [14] va 4,65%
[22]. Ngoai polyphenol ¢é hoat tinh chéng oxy hoa, cac hop
chat luu huynh hitu co trong cu t6i ciing ¢6 chirc ning turong
tu [29]. Nhu vay, thanh phén hoa hoc va hoat tinh chéng oXy
hoéa cua toi phu thude rat 16n vao gidng, diéu kién trong trot
va khi hau [24].

Két luan

Céc thong sb chat lugng ciia toi tiéu thu cha yéu 1a do
am, chat dinh dudng hodc hoat tinh sinh hoc, cu thé 1a mui
vi cay ndng. Nghién ctru nay cho thiy, thanh phan hoa hoc
va ham luong cac hop chat co hoat tinh sinh hoc trong tép
toi déu bi anh huong déng ké trong sudt thoi gian ton trir
(ngoai trir pH, ham lugng flavonoid tong sb va kha ning
chéng oxy hoa). Ham luong dudng va do 4m giam 6 tudn
thi 6 va 8, twong tng. Ham luong polyphenol dat cao nhét
& tudn thir 8, trong khi ham luong thiosulfinate ¢6 xu huéng
tang dén cudi qua trinh ton trir. Két qua nay c6 thé hiru ich
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cho qua trinh ché bién cong nghiép cac san pham tir toi
trong twong lai nhu t6i den, t6i muoi chua.
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Tom tit:

Trong khuén khd bai bio nay, cac tac gia tién hanh nghién ciru diic trung hoat dong dong dét kich thich tai mot s6 hd thiy
dién & Viét Nam. Ket qua cho thay:

- Tai khu vuye thity dién Hoa Binh, Song Tranh 2 va Son La di xuét hién dong dit kich thich c6 M > 4,0. Cac cong
trinh thiy dién nay deu c6 do sau lon nhat cia day ho trén 100 m va cau tric dia chat 1a da gneis, granit hay da voi.
- Pong dit kich thich ho thiy dién Hoa Binh, Song Tranh 2 va Son La la loai phan ng nhanh. Su thing giang d¢
cao muc nwée hd c6 lién quan téi tan suit xuit hién dong dat.

- C6 thé sir dung t§ s6 Vp/Vs nhu mdt dai lwong chii yéu trong khoanh viing dw bso ngudn phat sinh dong dat kich
thich. Nguon phat sinh dong dat tw nhién lién théng véi ho va c¢6 Vp/Vs = 1,63-1,69 1a noi c6 nguy co phat sinh dong
dit cao nhit.

- HO thity dlen Hoa Binh khong con c6 kha ning xuit hién dong dat kich thich. Pong dat kich thich thiiy di¢n Song
Tranh 2 tuy vén con hoat dong song sé cé cap do manh nhé hon 4,7. Pong dit kich thich hé Son La con tlep dién
trong thoi gian t6i va véi cap do manh cé thé 16n hon 4,3, dat tdi da 1a 5,0.

Tir khéa: Déng dit kich thich, ho thiiy dién, Viét Nam.
Chi sé phin logi: 1.5

2, PN

Mo dau Bang 1. Cac cong trinh thiy dién & Viét Nam da quan sat dugc
Nhiing tran dong dht xdy ra lién quan véi céc hoat dong ciia Zlgn tugng dong dat kich thich ho chida c6 cap do manh trén
con nguoi duge goi la dong dat kich thich. Mot so hoat dong
pho bién dan dén kich thich dong dat xay ra 1a: Cac vund lon 1T AT L0 bl plalrankl poalls
xdy ra trong 1ong dat, sy tich nudc tai cic dap cao nhu dap chira | Trénsong Song B SongTranh  Sng Ba
nude thuy loi hay thuy dién, sy bom chat long vao dat da ¢ dudi 2 Toads 0S°1°2600°E  108°08'S2°E 103°59'42.00°E
A L O , Y e 2C4P029N 119N 21°29°47.00°N

sau, sy rat thao nudce tir cac thanh tao chira nude gan mat dat -

. n . C . 1A R , , , e z 3 Dién tich lru vuc km? 51.700 1.100 43.760
hoac trén mat, khai thac ham 10 trong cac md. Cac nha dia chan 4 Mo nate dine e b e s s

A epe 3~ ~ . ~ X , , A X X , UC nuocC dang trung binh m
thé gidi da phan loai dong dat kich thich lién quan dén ho chira e -

. i , . ., A 5 Dung tich toan by 10'm* 4,871 0,740 9,260
thanh hai nhom [1-3]: Loai phan ung nhanh, xdy ra ngay sau S , ,

CiN , L ., A A 6 Dip ding Dat da hon hop BE tong dam lin  BE tong dam lin
khi ho chira dugce tich nude va loai phan ung cham, xdy ra sau e

4 Nl an , B ) . 7 Cao trinh dinh dap m 123 170 28,1
mot sO nam khi ho bat dau dugc tich nudc. Trong cac truong Y
hob di biét va done dat kich thich (chi tinh M > 4.0) ¢6 thé chi 8 Chicucaodiplonnhat — m 128 96 137

a bict vé dong dat kich thich (chi ti ¢ theé chia .

tl?pnh ba nhé ng 31: Dong 44 ( (oo db _an’h)M > 6.0 (4 9 Chitu dai dinh dap m 734 640 1,000
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truong hop); Bong dat co cap do manh, M tir 5,0 dén 5,9 (10 1 St miy Tomiy 6 ; p
trut\mg E(-’p) »va D(,()ir}g C,{at ?0 Ca\l:lgo I?anh’ Mntt?24’0‘ dénd.9 (%7 12 Nam tich nuéc dén cao trinh t6ida 1988 2010 2011
trt;f)’ng op, ‘Erong 6 ¢6 Hoa Binh, Song Tra va Son La cua \, Ding it kich hich I nbdt 03 quan R 0 45
Viét Nam, bang 1). sit thiy 9 (ndm 1989) ;7 (dm 2012) 4,3 (ndim 2014)

"Tac gia lién h¢: Email: cdtrieu@gmail.com

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(6) 6.2018 %



s Khoa hoc Tu nhién

Expression of triggered earthquakes
at some hydropower plant reservoirs
in Vietnam

Dinh Trong Cao', Anh Tuan Thai’,
Dinh Trieu Cao*, Van Dung Le', Dac Cuong Nguyen!

!Institute of Geophysics, VAST
’Institute of Applied Geophysics, VUSTA

Received 5 February 2018; accepted 26 March 2018
Abstract:

In this paper, the authors present the expression of triggered
earthquakes at some hydropower plant reservoirs in
Vietnam. The research results indicated that:

- The triggered earthquakes with M > 4.0 have occurred
at the Hoa Binh, Song Tranh 2 and Son La hydropower
plant reservoirs. These reservoirs all have more than
100 m depth and locate on gneiss, granite or limestone
rock backgrounds.

- Triggered earthquakes at the Hoa Binh, Song Tranh 2
and Son La hydropower plant reservoirs are the rapid
ones. The earthquake frequency has close ties with the
water level change.

- Vp/Vs ratio can be used as the main factor determining
the triggered earthquake source. The natural earthquake
sources linking with the reservoir and having the Vp/
Vs ratio of 1.63-1.69 have the highest risk of triggered
earthquake occurrence.

- There is no risk of triggered earthquake occurrence at
Hoa Binh hydropower plant’s reservoirany. Triggered
earthquakes in the Song Tranh 2 reservoir continue
occurring with the magnitude of smaller than 4.7. In
the Son La reservoir, triggered earthquakes continue
occurring in the coming time with the magnitude of
more than 4.3 and may reach a maximum of 5.0.

Keywords: Hydropower plant reservoir,

earthquake, Vietnam.

Classification number: 1.5

triggered
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Dong dat kich thich khong xay ra & moi ving ho. No chi
xay ra 0 nhitng ving ho c6 didu kién dia chat, kién tao thuan loi:
La ving hoat dong, tmg suét kién tao trong da da dat dén gisi
han, ton tai cac dut gay di 16n lién quan voi ho vé mét thuy vin.
Trong diéu kién tmg suat da dat t6i han thi img suét gia ting gy
nén boi cot nude trong hd tuy rét nhé nhung cb thé dong vai trd
co chu thic day. Con nudc tham sau theo khe nut va dit gy
lam thay ddi 4p suét 16 rong, giam ma sat mat truot, thac day
qué trinh xay ra dong dat [1-3].

Dong dét kich thich ciing di xuat hién tai mot sb hd thiy
dién ¢ Viét Nam, trong do6 dang luu y nhat la: Hoa Binh, Song
Tranh 2 va Son La:

- Ngay 23/5/1989 mét tran dong dat c6 do 1on M = 4,9 da
xay ra tai khu vuc Hoa Binh. Pong dat nay dugc Nguyén Dinh
Xuyén va dong nghiép cho 1a dong dat kich thich. N¢ xay ra
sau khi hd thuy dién Hoa Binh dugc tich nuée dén cao trinh
t6i da [4].

- Sau khi hd thay dién Séng Tranh 2 tich nudc khong lau
thi bat ddu xuat hién dong dét. Tir d6 dén nay di quan sat duoc
trén 2.500 dong dat co6 M > 0,7, 16n nhat 1a M = 4,7 xay ra vao
ngay 15/11/2012 [5-7].

- Bao cao tong két dé tai cdp nha nudc mi sb
DTPL.2009T/09 khing dinh rang dong dit xuat hién tai ving
hd Son La sau khi tich nuéc 1a dong dét kich thich [8, 9].

Trong khuon kho bai bao nay, cac tac gia tién hanh nghién
clru dic diém dong dét tai cac hd Hoa Binh, Song Tranh 2 va
Son La, noi da xay ra cac dong dét kich thich c6 cép dd manh
16n hon 4,0.

Dong dat kich thich co cap do manh M > 4,0 da xay ra tai ho
thily dién Song Da, Séng Tranh 2 va Son La

Déng dit kich thich ho thiiy dién Hoa Binh da lién tiép
xdy ra trong thoi ky 1989-1991

Thang 5/1988 ho thuy dién Hoa Binh bét dau tich nudc. Myc
nude e dau ting tir tir, sau d6 ting nhanh vao dau mua mua,
thang 7 va thang 8. Thang 12/1988, khi myc nudc long ho dat
dén do cao trén 80 m, quan sat thdy mot s6 trin dong dat yéu (M
<2,0) xuat hién & khu vuc gan dép. Tir thang 1/1989 dén thang
4/1989, nhiéu trén dong dat c6 M = 2,4-2,8 ghi nhan dugc ¢ khu
vuc quanh dép. Dac biét, chi trong ngay 14/4/1989 co6 dén 7 tran
dong dat xuét hién, trong d6 c6 2 trin dong dit co M=3,8 va 3,7
voi d6 sau chan tiéu 5 km. Sau mot khoang thoi gian yén lang,
dén ngay 23/5/1989 mot tran dong dét co cap do manh (M =4,9)
da xay ra, gdy chan dong khu vyc Hoa Binh dén cép 7 (thang
MSK-64). Sau d6 lién tuc xuat hién cic dong dat yéu hon. Dén
ngay 27/5/1989 lai xuét hién mot dong dit c6 M = 4,0 gy chén
dong cap 5 dén cap 6 tai khu vuc thi xa Hoa Binh. Céc chan dong
con xay ra trong mot thoi gian dai nhung rét nho, chi cam nhan
duoc bang may [4] (hinh 1).

26



Dong dat M = 4,9 ngay 23/5/1989 tai Hoa Binh c6 cac dic
diém ciia dong dat kich thich hd chira. Dong dét xay ra sau khi
ho chira tich nude duge mot khoang thoi gian khong lau (8 thang
sau khi tich mroc) d6 sau chan tiéu khong 16n (khoang 5 km)
trude khi chan dong ch1nh Xay ra co xuét hién tién chan va cap
do manh ctia du chan xdp xi chin dong chinh. Sy suy giam
hoat dong dia chén tir tir va thuong c6 biéu hién cao vao nhiing
thoi ky sau khi myuc nudc hd tang 1én nhanh mot cach dot ngot.
Mmax = 4,9 cling 1a c?ip d6 manh 16n nhit cua dong dat kich
thich hd Hoa Binh d3 xay ra.

Pong dét kich thich hd Hoa Binh c¢6 ham phan b
Gutenber-Richter nhu sau [9]:

N(M)
log———==4,688 —1,2474M (1)
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Hinh 1. Phan b chan tam dong dat kich thich hé thiy di¢n Hoa
Binh va Son La. 1/ Bap thuy dién; 2/ Vung hé; 3,4,5,6,7,8,9,
10 - Chan tam dong dat va cap do manh tuong ting ( =1,0-1,4;
M=1,5-19;, M =2,0-2,4, M =2,5-29, M=3,0-3,4 M =3,5-
3,9; M =4,0-4,4; M = 4,5-4,9); 11/ Phan doan ngudn c6 nguy co
phat sinh dong dat kich thich.

Dong dat kich thich da xdy ra tai ho thiiy dién Song Tranh 2

Sau khi hd Séng Tranh 2 dugc tich nuée dén cao trinh
160 m vao thang 10/2010 va nha may di vao hoat dong thi
bat ddu xudt hién dong dat. Tir dau ndm 2011 ngudi dan
huyén Béc Tra My bt dau nghe thay nhimng tiéng nd trong
long dat. Hién tugng nay gia ting trong thang 11/2011. Cap
dd manh tbi da cua dong dat quan sat dugc trong dot dau
tién sau khi tich nudc 1 3,4. Tir cudi thang 8/2012 lai xuat
hién mdt dot dong dat, song dang chu y nhat 1a dong dat M
= 4,6 xay ra vao ngay 22/10/2012 va dong dit M = 4,7 xay
ra vao ngay 15/11/2012.
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Biéu hién hoat dong dong dat ho thuy dién Song Tranh
2 kha phurc tap (hinh 2), Pong dat xuét hién lién tuc ngay
tir sau khi tich nuéc cho dén nay ma chwa c6 dau hiéu giam
dan cudng do xudt hién (2.637 dong dat di xay ra tir thang
11/2011 dén thang 12/2015 v6i M > 0,5 va do sau chan tidu
khong vuot qué 10 km). C6 10 tram dia chén dugc thiét lap
tir nam 2012 chi phuc vu riéng cho nghién ctru dong dat
S6ng Tranh 2. Cac tram nay c6 thé phai tiép tuc hoat dong
cho dén khi khong con xuét hién dong dat kich thich.

Theo Cao Pinh Triéu [5] thi chu ky 1ap lai ciia dong dat
M = 4,7 tai Song Tranh 2 1a 17 thang. T thang 11/2012 dén
thang 5/2016 1a da 42 thang ma khong c6 dong dat M = 4,7
xay ra tai day. Do do, dong dat M = 4,7 dugce coi la gia tri
d6 16n cuc dai cua dong dat kich thich ho thuy dién Song
Tranh 2.
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I- but gay ; I1- Pap thuy dién; ITII- Pong dat sau khi xir 1y;
IV- Nguon phit sinh dong dat; IV- Ving hé; V- Song suoi

Hinh 2. Ngudn phét sinh dong dat khu vuc thiy dién Séng Tranh 2.
Dong dét kich thich hd Séng Tranh 2 ¢6 dang phan b
ham Gutenberg-Richter nhu sau [5]:

Log =3,838-0,8317M 2)

NM)
T
Déng dit kich thich hé thiiy di¢n Son La

Nghién ciru dong dat kich thich hd thuy dién Son La
duogc tién hanh thong qua dé tai doc 1ap cap nha nudc ma
s0 BDTDL.2009T/09 giai doan 2009-2011 [8]. M6t hé thong
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Anh 1. Pa véi hé ting Ddng Giao phat trién phd bién tai khu
vuc long hd thdy dién Hoa Binh va Son La.

tram quan tric dong dat tam thoi (gom 6 tram) dugc lap dat
vao dau nam 2009, hoat dong dén hét ndm 2011 nham giam
sat hoat dong dong dat hd chira trong giai doan dau tich
nudce. Trong thoi gian ndy da quan sat duoc khoang 400 tran
dong dat c6 M = 1,0-3,0 va v6i do sau chin tiéu nho hon 10
km. Cac dong dit nay chu yéu tap trung tai khu vuc ngap
nuéce cua dit gly Muong La - Bic Yén va dut giy Song Da.
RAt dang tiéc 1a dé tai PTDL.2009T/09 két thuc vao cudi
thang 12/2011 va 6 tram dia chan tam thoi cling dugc do
ngay sau do (thang 4/2012) nén quan trac dong dat chi tiét
bi gian doan tir d6 dén nay. Tuy vdy, trong pham vi hd thay
dién Son La con ton tai 3 tram dia chin cép quéc gia nén
cac dong dat co M = 1,0 xay ra trong 1ong ho ciing c¢6 thé
ghi nhan dugc. Pong dat 16n nhét tai 1ong hd thuy dién Son
Laco cép d6 manh 4,3 duoc ghi nhan vao ngay 19/7/2014.

Ham phan b Gutenberg-Richter dong dat kich thich
ving hé thuy dién Son La nhu sau [9]:

1. Cum dong dat kich thich tir ha du Hudi Quang dén ha
du Son La:
N(M)

IOgT =3,6603-1,2008M (3)
2. Cum dong dét tir cau P4 Udn dén dap Son La:
logLM) =29917-1,0716 M 4)

Dic diém cau tric dia chat tai cac khu vuc xay ra dong dat
kich thich

Diic diém dia chit viing hé thiiy dién Hoa Binh va Son
La

Pong dét kich thich hd thiy dién Hoa Binh va Son La
chu yéu tap trung tai cac déi dut gy sau lién thong voi
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Anh 2. Da gneis hé tang Kham Diic - Nii Vi phat trién phd
bién tai khu vuc long hd thiy dién Séng Tranh 2

hd. Pa voi hé tang Pong Giao (T,a dg) bi ca nat, dap vo
manbh, tich nuéc do hién tugng tham thau gay nén boi ap luc
clia cOt nudce di lam thay ddi trang thai ing suat theo chidu
huéng kich thich dong dit xudt hién sém hon (anh 1). Phan
dudi mit cit da voi hé taing Pong Giao chil yéu c6 ciu tric
dang dai, hat min, chat xit, dang men st hodc duong kinh,
vét v vo trai, thudong sang mau (tréng, vang nhat, héng,
xam phdt lam va xam sang). C6 ca da voi bitum den va da
voi silic séng mau. Phan giita mit cit cia hé ting chii yéu la
da voi dang khéi [9].

Dic diém dia chit ving ho thiiy dién Séng Tranh 2

Vung long hd va dudi nén dap thuy dién Séng Tranh
2 phan bd nhiéu loai da bién chit bao gdm cic gneis,
metagabro, metadiorit, metagranodiorit, metaplagiogranit
ctia phirc hé xao tron kién tao Kham Durc - Nui Vi (anh 2).
Chiing bi bién chét nhiét o cao dan dén néng chay tao ra
granit migmatit phirc hé¢ Chu Lai vao Ordovic (khoang 450
triéu nam). P4 gneis hat nho va déu, phan phién (foliation)
dang dai dac trung, bi nit né, dap vo manh do chiu tic dong
cua cac pha hoat dong kién tao vé sau. C6 mot khdi granit
phirc hé Chu Lai kha rong ndm trong 1ong hd. Phia thugng
lwu 1ong hd cling quan sat thiy phan bd cua da hoa theo
dang dai.

Madi lién quan giiia thang giang muc nudc ho va hoat dong
dong dat kich thich

Mbi lién quan chdt ché giita bién dpng dp cao muc
nwdc ho thity dién Song Tranh 2 va tan sudt xudt hign
dong dit kich thich hé chira

Vé quan hé gitra bién dong d6 cao muc nudc hd thiy
dién v6i tan sudt hoat dong dong dat kich thich dugc dé cap
chi tiét trong [5] va cho thdy (hinh 3):

28



5=r180

1
o
=3

| Muc nuéc hd

Dong dit véi M > 2,5

Tén suit dong dét véi budce tinh 10 ngay

1 h
0- ' 0

2011 2012 2013 2014

Nam

Hinh 3. Quan hé gitia do cao muc nudc hd (truc thing ding, don
vi tinh theo m) va biéu hién hoat dong dong dat (truc nim ngang)

ho thiy dién Séng Tranh 2 tif nam 2010 dén 2015 [5, 7].

- Thang 10/2010, khi myc nu6e hd ning 1én cao trinh
160 m thi sau d6 10 thang (thang 8/2011) xuét hién chudi
dong dat dau tién, kéo dai trong 4 thang va voi dong dat M
=4,2 13 16n nhat.

- Trong thang 10/2011 myc nudc hd ting 1én cao trinh
175 m thi dén thang 10/2012 (sau 12 thang) chudi dong dat
thir 2 xuit hién va dong dét 16n nhat, M = 4,7 xay ra vio
ngay 15/11/2012.

Sy thing giang d6 cao myc nude voi xuat hién cac chudi
dong dat van con duoge phat hién cho dén hién tai, song do
bién dong do cao khong 16n nén do6 16n dong dat co vé nhu
khong thay déi nhiéu [7].

Thay doi do cao muc nuéc hé thiy dién Son La va tin
sudt xuat hién dong dat kich thich ho chira

Viée tich nude hd thuy dién Son La dugc chia thanh
2 giai doan. Bit dau tich nudc hd vao thang 5/2010, cao
trinh myc nude ho tir 125,27 m 1én dén 183,6 m vao thang
10/2010 va giit & mirc 190 m cho dén thang 5/2011. Tich
nuée 1an 2 duoc tién hanh vao mua Iii nam 2011 dat t6i mirc
215 m tir thang 6/2011, sau d6 duy tri lién tuc & mirc nay
trong cac ndm sau [8]. Sau khi tich nudc, dong dit nho da
xdy ra va cling da xuét hién mot vai dong dat co M = 2,2-
2,3. Ngay sau mdi dot tich nudc trong khoang 2 thang tan
suét xuét hién dong dét ciing ting hon nhiéu so véi trude va
sau d6 (xem hinh 4).

Mo hinh van toc song dia chan (Vp), ty s6 van toc Vp/Vs tai
c¢dc ving nguon phat sinh dény dat kich thich

Phan mém LOTOS [10, 11] dugc sir dung trong tinh
toan véi ludi chia 1x1 km va do sau thay doi tir 1 dén 10 km
(cach nhau 1 km) duoc st dung trong nghién ctru cat 16p
song dia chan ving ho Séng Tranh 2 [10] va Son La [11].
Dimg & d6 sau nghién ctru toi da 10 km vi dong dét kich
thich ho chira chi yéu c6 do sau nhé hon 10 km [5-11]. Gia
tri van toc song P (Vp), song S (Vs), ty sd Vp/Vs dugce tinh
toan. Pic biét 1a ty s Vp/Vs, phan anh truc tiép sy thay doi
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Hinh 4. D6 thj biéu dién hoat dong dong dat tai viung dap
thity dién Son La theo thoi gian tir 6/2009 dén 4/2012. Hai
thoi diém tich nuéc hd: 5/2010 va 5/2011. Sau méi lan tich
nuéc tan suat dong dat tang [8].

moi trudng cua doi dap v kién tao trude va sau khi thim
nudc, 1a nguyén nhan gay nén dong dat kich thich.

Luan giai két qua nghién ctru cét 16p séng dia chan tai
ving hd Séng Tranh 2 (vi du v& Vp/Vs tai hinh 5) va ving
dap thuy dién Son La (vi du vé Vp/Vs tai hinh 6) dugc xac
dinh theo tai liéu dong dét kich thich cho thdy [10, 11]:

a. V& co ban, van toc song P van tudn thi theo quy luat
tang dan theo d6 sau. Tai d6 sau 1 km Vp bién doi trong gidi
han tir 5,42 dén 5,74 km/s. Trong khi o, tai d6 sau 7 km gia
tri Vp nam trong khoang 5,74-5,94 km/s. Cau tric di thuong
vén toc Vp cao, 16n hon 5,6 km/s tai d§ sau 3 km va lén hon
5,64 km/s tai dd sau 7 km, trung véi khu vuc tap trung chin
tiéu dong dat kich thich.
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Hinh 5. Ty s6 Vp/Vs tai khu vuc Song Tranh 2 [10].
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Hinh 6. Ty s Vp/Vs va so do du bao viing cé nguy co xay ra
dong dat kich thich khu vuc Son La [11]: 1 - Ddt gay; 2 - Dap
thay dién; 3 - Vi tri chan tam dong dat; 4 - Vung hd; 5 - Song
sudi; 6 - Ty s6 Vp/Vs; 7 - Viing ngudn co nguy co xay ra dong dat
tu nhién; 8 - Vang ngudn c6 nguy co xay ra dong dat kich thich;
9 - M, dong dat kich thich c6 kha nang xdy ra (5,1), M___dong
dat tu nhién c6 kh3 ndng xdy ra (6,5), M dong dat kich thich da
xay ra (4,0).

b. Ty s6 van toc song dia chin Vp/Vs ving dap thuy dién
S6ng Tranh 2 va Son La c6 gia tri bién dong trong gii han
tir 1,64 dén 1,74. Ty s6 Vp/Vs khong c6 biéu hién bién dbi
theo d6 sau. Diéu nay chimg t6 hé sb ting dan cia Vp va Vs
theo do sau la tuong dong.

c. Di sanh phan bd ty s6 Vp/Vs v6i phan bd chan tim
dong dét kich thich viing dap thity dién Song Tranh 2 va Son
La cho thay (hinh 5, 6):

- Tham thau nuée vao déi khe nit dap vo lam thay doi
trang thai ing suit 16 rong, tao hiéu tng xuat hién dong dét
kich thich. Thong thuong, ddi véi méi truong dong nhat vat
chat (nguyén khi) ty s6 Vp/Vs xép xi 1,74. Ddi ca nat, dap
v kién tao (noi vét chat khong con nguyén khdi, dong nhét)
gia tri Vp/Vs giam, thuong chi nam trong giéi han tir 1,70
dén 1,72 [1-3].
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- Thyc té nghién ciru méi truong phat sinh dong dat
Séng Tranh 2 cho thiy dong dét kich thich chi xut hién tai
noi cé ty sb Vp/Vs thap, bién dong trong gidi han 1,63-1,67
(hinh 5) [10], trung v&i déi dap v3, ngdm nudc cua déa gneis
phtic hé¢ Kham Dbuc - Nui Vi

- Trong khi d6, dong dat kich thich hd Son La xuat hi¢n
noi ¢ Vp/Vs = 1,67-1,69. Pay hd Son La duoc xac dinh
ton tai da voi hé ting Ddng Giao [11]. Dwa vao phan b
ty s6 Vp/Vs, cac tac gia da khoanh ving duoc khu vuc co
nguy co xay ra dong dat kich thich ving dap Son La (hinh
6). Pong dat kich thich cap d6 manh 4,0 di xay ra vao ngay
20/8/2014 tai khu vuc dugc du bao. Néu két qua du bao
trong [11] 1a chinh xéc thi day chua phai la dong dt kich
thich 16n nhét (16n nhét dugc dy bao 1a co cap do manh
5,0-5,1).

Ve kha nang du hao dong dat kich thich cuc dai

Nham du bao d6 16n cuc dai dong dét kich thich (Mmax.
kt), ching t61 st dung quan h¢ gitta dai lugng Mmax va hé
s6 b db thi lap lai dong dat (hay con goi 1a d6 ddc dd thi lap
lai hodc 1a hé sb b ciia ham Gutenber-Richter) ty nhién va
dong dét kich thich. Theo [9]:

b, x Mmax.tn = b, x Mmax.kt 5)

Trong do: b_1a hé so b ham Gutenber-Richter cua dong
dat tw nhién; b, 1a hé s6 b ham Gutenber-Richter ctia dong
dat kich thich; Mmax tn 1a gia tri d6 16n cuc dai cia dong
dét tu nhién xay ra tai nguon duoc xac dinh va Mmax.kt 1a
d6 16n cyc dai cia dong dét kich thich co nguy co xay ra tai
ving ngudn do6 néu lién thong véi hd chira nudce va dap ung
diéu kién phat sinh dong dat kich thich.

Quy trinh x4c dinh ngudn va nguy co xudt hién dong dat
kich thich ¢6 d6 16n cuc dai tai ga’lc ho thay dién Hoa Binh,
Séng Tranh 2 va Son La dugc tién hanh nhu sau [9]:

Bue 1 - Xac dinh nguon dong ddt kich thich: Trén co sé
nguén phat sinh va gia tri d¢ 16n cuc dai dong dét tu nhién ta
xac dinh dugce doan ngudn dong dét lién théng v6i ho thay
dién sau khi tich nudc. Cac dong dat xudt hién trong doan
ngudn duoc phan dinh sau khi hd chira tich nude dap Gmg
day du diéu kién 1a dong dét kich thich thi doan ngudn dé
duogc xac nhan la doan nguén dong dét kich thich.

Budc 2 - Dy bao gia tri do lon cuc dai dong dat kich trén
co so cong thikc (5) va voi cac thong so:

- Xac dinh hé s6 b, ham phan b Gutenber-Richter dong
dat tu nhién khu Vuc "ho thuy dién can nghién ctru va lan
can. Két qua cho thdy: Ddi v6i thiry dién Song Tranh2,b =
0,6041 [5]; tai bac thang thuy dién Song Pa (bao gom thuy
dién Hoa Binh, Son La, Lai Chau, Ban Chat va Hudi Quang
- hinh 4) b = 0,935) [9].

- Gia tri hé s6 b, dong dat kich thich hd Hoa Binh 1a b, =
1,2474 (1). Pbi VO’l ho thuy dién Song Tranh 2 b, =0, 8317



(2). Trong khi dé, tai ho Son La c¢6 2 doan ngudn (hinh 1),
v6i cong thie (3) va cong thie (4): Tir ha du Hudi Quéng
dén ha du Son La, b, = 1,2008; va tir cdu Pa Uén dén dap
Son La. b, = 1,0716.

- Bong dét ty nhién cuc dai (Mmax.tn) tai nguf")n phat
sinh dong dét kich thich trén co s¢ phan doan dirt gay [12].
Két qua cho théy: Tai Hoa Binh Mmax.tn = 6,5; tai Song
Tranh 2, Mmax.tn = 6,1; tir ha du Hubi Quang dén ha du
Son La (hé Son La), Mmax.tn = 6,5; va tir cAu Pa Uon dén
dap Son La (hd Son La), Mmax.tn = 6,7.

- Dong dét kich thich cyc dai (Mmax.kt) co nguy co
xay ra tai cac ho: Hoa Binh, Mmax.kt = 4,9; Song Tranh 2,
Mmax.kt = 4,7; tir ha du Hudi Quang dén ha du Son La (hé
Son La), Mmax.kt = 4,9; va tu cu Pa Udn dén dap Son La
(hd Son La), Mmax .kt = 5,0.

Keét luan

Trén co s cac két qua nghién ciru dénh gia tong quan vé
biéu hién hoat dong dong dt kich thich tai mot s6 hd thuy
dién ¢ Viét Nam trong thoi gian qua cho phép rut ra mot s6
nhan dinh sau:

1. Pong dat kich thich co cip do manh trung binh tr&
lén (M > 4,0) dd xdy ra tai cac ho thay dién Hoa Binh,
Séng Tranh 2 va Son La, noi c6 d6 sau 16n nhit cua day
hd trén 100 m. CAu trac dia chit khu vuc long hd 1a cac
da bién chat (bao gém cac gneis, metagabro, metadiorit,
metagranodiorit, metaplagiogranit), da granit hodc da voi
dac xit bi ca nat, dap vd manh. Khi hd duoc tich nudc, hién
twong tham thau vao cac déi ca nat dap vo kién tao gay nén
boi ap luc clia cot nude da lam thay ddi trang thai ing suat
theo chiéu hudng kich thich dong dat xuat hién sém hon.

2. Dong dat kich thich cac hd Hoa Binh, Séng Tranh 2
va Son La la loai phan tng nhanh, c¢6 nghia la chung xay ra
ngay sau khi qua trinh tich nudc hd chtra dugce tién hanh.
Su thang giang d6 cao muc nudc ho c¢6 lién quan t6i tan
suat xudt hién dong dat. Khoang thoi gian tir bién dong muc
nude voi xudt hién cac chudi dong dit c6 biéu hién khac
nhau tai hd Séng Tranh 2 va Son La, twong tmg 1a 10-12
thang va 2-3 thang.

3. Pong dat kich thich ho Hoa Binh, Song Tranh 2 va
Son La chi xut hién tai noi ¢ ty s6 Vp/Vs thap, bién dong
trong gioi han 1,63-1,69, trung véi doi dap vo, ngdm nude
ctia d4 gneis, granit hodc d4 voi dic xit. Dua vao phan bb ty
sO Vp/Vs ta c6 thé khoanh ving dugc khu vuc co nguy co
xay ra dong dit kich thich hd chira.

4. Pong dat kich thich 16n nhat da quan sat dugc tai ho
Hoa Binh ¢c6 M = 4.9. Pay ciing 1a gia tri dong dat kich
thich cuc dai duge du bao. Diéu nay c6 nghia la hoat dong
dong dét kich thich tai hd Hoa Binh da dat gié tri toi da. Tur
sau 1996 dén nay khong quan sat thay dong dat kich thich
hd Hoa Binh, cho nén c6 thé noi rang tai hd nay khong con
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dong dét kich thich nita ma chi co dong d4t tu nhién ma thoi.

5. Ho thay dién Séng Tranh 2 tuy dong dat kich thich
van con hoat dong mot thoi gian nita song s& co cép do
manh nho6 hon 4,7. Pong dét kich thich ho Son La con tiép
dién trong thoi gian téi va voi cap do manh c6 thé 16n hon
4,3, dat tdi da 1a 5,0.
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Phan lap cac chung vi sinh vat
co kha nang phan giai cellulose manh
phuc vu san xuat ché pham phan huy rom ra
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Tém tit:

Két qua tuyén chon cac chiing vi sinh vt (VSV) ¢6 kha ning phén giai cellulose trén dia ban tinh Vinh Long ciia
21 méu dit, rom ra di phan 1ap dwoc 46 chiing xa khuén, 16 chiing vi khuédn va 7 chiing nAm chiu nhiét déu cé kha
niing phan giii cellulose. Dua vao két qua thir hoat tinh CMC qua cac mirc nhiét d9 40, 45 va 50°C chon loc duge 5
chiing xa khuén c6 kha nang phan giai CMC manh la X20, X7, X39, X4, X24; 6 chiing vi khuin 1a V7, V8, V11, V12,
V14 va V16; 4 chiing nAm la A1, A2, A4 va A5. Két hop hai két qua thir CMC va rom ra di tuyén chon dwoc 3 chiing
xa khuén (X7, X24, X20), 2 chiing vi khuin (V7, V12) va 3 chiing nim (A1, A2, A4) ¢6 kha niing chiu nhiét va phan

gidi rom ra manh tir phé phu liéu néng nghiép.

T khoa: Celllulose, nd'm, vi khmfn, vi sinh vit, xa khudn.

Chi s6 phén loai: 1.6

Néng nghiép 1a mot nganh kinh té quan trong ctia Viét
Nam, trong d6, lua gao 1a cdy trong chu luc, cung cip
ngudn lwong thuc chinh phyc vu cho nhu cau tiéu ding cua
ngudi dan [1]. Tuy nhién, ngoai san pham chinh 14 thoc thi
san xuat lua gao con tao ra lugng rom ra khéng 15, theo
uée tinh khoang 4 triéu ha dat trong lua s& thai ra dén 76
triéu tin rom ra mdi nam. Trudc day sau khi thu hoach,
rom ra thuong ding dé dun ndu, lam thac 4n cho gia suc,
lop nha, 0 chudng, lam phan bon. Tuy nhién, trong nhiing
niam gan day, doi song kinh té, xi hoi phan nao di thay
ddi hon trude, rom ra khong con dugce st dung vao nhiing
muc dich nhu truéc kia ma thay vao d6 nguoi nong dan
d6t rom ra ngay & ngoai dong rudng. Py 1a nguyén nhan
gdy 6 nhiém méi truong, 1am bdc hoi dinh dudng bé mit
va thodi hoa dat [2]. Cellulose 14 mot trong nhirng thanh
phan chu yéu ciia rom, ra. Cellulose 1a hop chat rat ving
bén, do 1a loai polysaccharide cao phan tir. Trong ty nhién
¢6 nhiéu loai VSV ¢6 kha ning sinh ra cac men lam xuc tic
trong qua trinh phan gidi cellulose [3, 4]. Chiing c6 ¥ nghia
rat 16n d6i vé6i viée thuc hién vong tuan hoan carbon trong
tu nhién, gop phan quan trong trong viéc ning cao do phi
nhiéu cua dit. Mic du cellulose 1a chat hiru co khong tan
trong nudc, bén ving nhung lai bi thuy phan dé dang boi
enzyme cellulase do VSV tiét ra [5-7]. H& VSV phén huy
cellulose rat phong phi va da dang, bao gdm ca vi khuén, xa

"Tac gia lién hé: Email: tranhoangdungl975@yahoo.com
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khan va ndm [3, 7, 8]. Céc vi khuén c6 kha ning phan huy
manh cellulose da duoc chi ra la Bacillus, Cellulomonas,
[9-16].

Vibrio, Archomobacter...

Ngay nay, khoa hoc va cong nghé phat trién, cac ché
pham vi sinh dugc sir dung dé phan huy rom ra tao thanh
phan bon mang lai nhiéu hiéu qua va loi ich nhu: Tranh
ngd doc hitu co do rom ra giy ra, cung cip duoc chit dinh
dudng cho cdy trong, xur 1y phé phu liéu nong nghiép va
giam 6 nhiém méi truong [4]. Pa sé cac ché pham hién nay
thuong sir dung don ching 1a ndm médc Trichoderma [5].
Tuy nhién, nAm Trichoderma chi phat trién t6t & nhiét do
37°C, trong khi nhiét d6 déng 1 ngoai troi c¢6 thé 1én dén
50-60°C nén khong dem lai hiéu qua cao. Do d6, dé nang
cao hiéu qua xtr 1y can chon loc cac chung c6 kha nang chiu
duoc nhiét d6 cao, co thé san sinh ra chét tc ché hoic tiéu
diét cac VSV gay bénh khac, dé tién hanh 1én men rin theo
kiéu u déng [13].

Trong nghlen cuu nay, chung t6i tap trung vao phan lap
cac ching nam, xa khuan va vi khuan tai tinh Vinh Long,
sau d6 khao sat hoat tinh phan giai cellulose cua cac chung
VSV trén rom ra.

Vat liéu va phuong phap nghién ciu
Nguyén vt liéu

Trong nghién cru nay, phé phu liéu nong nghiép duoc
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Abstract:

The results of selecting microorganisms capable of
decomposing cellulose in Vinh Long province showed
that 46 actinomyces, 16 bacterial strains and 7 strains
of fungi which have the ability to degrade cellulose
were isolated and purified in 21 soil, sawdust and straw
samples. Based on Carboxymethyl cellulose activity
test results at the temperature of 40°C, 45°C, and 50°C,
we identified five actinomyces (X20, X7, X39, X4, and
X24), six bacterial strains (V7, V8, V11, V12, V14, and
V16), and four fungal strains (A1, A2, A4, and AS) which
all have strong capabilities to decompose cellulose.
Combining CMC test with straw test, we selected three
actinomyces strains (X7, X24, and X20), two bacterial
strains (V7 and V12), and three fungal strains (A1, A2,
and A4) which have a good heat resistance and strong
straw decomposition capability from agricultural waste
materials.

bacteria, cellulose,

Keywords: Actinomyces, fungi,

microorganisms.

Classification number: 1.6

su dung la cac mau dat, rom ra, 14 cdy myc, mun cua... tai 2

huyén Tam Binh va Viing Liém thudc tinh Vinh Long.
Phuwong phdap nghién ciru

Phwong phdp phdn ldp: Mau dat va rom sau khi lay vé
dugce 1 & 50°C tir 2 dén 3 ngay dé loai bét mot sb ching
VSV khong wa nhiét. Can 1 g mau dét (0,5 g d6i véi mau
rom) cho vao dng nghiém chtra 9 ml nude cit vo triung, ta
duogc d6 pha loang 10-'. Dung pipette vo trung hiit 1 ml dich
nay chuyén sang 6ng nghiém chira 9 ml nude cit vo tring,
lic déu ta c6 do pha lodng 102 Tiép tuc pha lodng nhu trén
dén cac ndng do pha lodng thich hop cho timg ching VSV.
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Céac méu dugc cdy trén moi trudng Gause-1 theo phuong
phap céy ria goc (d6i voi xa khudn), moi trudng Cellulose
Agar (vi khuin) va méi truong MT (nam), dé ti 4m 40-42°C.
Sau 3-5 ngay nudi cdy, 1y ra quan sat bang kinh hién vi va
ghi két qua. Phuong phép dinh danh cac chung vi khuan,
xa khuan va nim dya trén phuong phép cua Vinogradkii
(1952) (trich theo Nguyén Thanh Dat, 2000) [17], Nguyén
Lan Diing va cs (2000) [18] dé phan loai.

Phuwong phap do hoat tinh phdn gidi cellulose: Kha nang
phan giai cellulose cia cac chung VSV dugc xac dinh trong
diéu kién ¢ 2 ngay trén cac dia moi truong CMC Agar (xa
khuén), Cellulose Agar (vi khuan) va méi truong MT (ndm)
da khir tring. Loai bo dia bi nhiém. Sir dung thudc nhuém
Lugol do vong phan giai ¢ ngay tha 5.

Phuwong phap thur kha nang phan giai cellulose trén rom
ra dua trén giam trong luong co chdt: Sau khi thu hoach
laa, nguoi nong dan thuong co thoi quen xoi dat vai lap
rom ra con sot lai trén dong trong didu kién ngap nudc va
cay miia vu méi. Ly do khién ning suit khong cao, dat bi
6 nhiém nang va lay lan bénh tir mua vu trude 1a do rom ra
dudi nudce chua bi hoai muc. Trong khudn khé dé tai nay,
chung t6i bd tri thi nghiém gidng didu kién néu trén nham
tim ra ching VSV c¢6 kha nang phan giai manh rom ra trong
diéu kién ngdp nudc ¢ nhiét do cao. Cach bd tri thi nghiém
nhu sau:

Rom ra sau khi mang vé dugce cit thanh tung doan nho
khoang 2 cm (3 g rom da say kho hoan toan) cho vao binh
c() dung tich 60 ml, d6 nudc cat ngap bé mit rom. Dung que
cay ldy 1 vong khuan lac VSV cho truc tiép vao binh chira
san rom, ddy nit lai va dem 0 & nhiét d6 45°C. Tién hanh
quan sat & cac ngay thir 5, 10, 15 va thu két qua ¢ ngay thir
12. Rom sé& dugc liy ra khoi binh, dem sdy kho tuyét dbi va
can. Lan luot khao sat tit ca cac ching VSV phan 1ap duoc.

M=ml -m2

Trong d6: M (g) 1a khéi lugng rom b phan giai; m1 (g)
1a khdi lugng rom ban dau sau khi da sdy kho; m2 (g) 1a
khéi lwong rom sau khi sdy kho.

Céc két qua thi nghiém duoc xir Iy bang chuong trinh
Data analysis trong Excel.

Két qua nghién ciiu va thao luan

K&t qud phan Igp va tuyén chon cic chiing VSV cé kha
Pphén hiiy enzyme cellulase

Tu 21 mau dat, mat cua, rom ra duge thu tr mot sé dia
diém khac nhau da phan 1ap va lam thuan dugc 46 chung
xa khuan, 16 chung vi khuan chju nhiét va 7 ching ném SOl
khac nhau dugc ky hiéu la X (xa khuan), V (vi khuan) va A
(cac ching ndm) (hinh 1).
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Hinh 1. Céc chiing xa khuan, vi khudn va ndm dugc phan lap. I:
Cac chiing xa khudn; 1I: Cac chiing vi khuén; 11l: Cac chiing ndm.

bdi v6i xa khuén, dua vao dic diém bén ngoai va mau
sdc cua khuan lac, chung t6i chia lam 6 nhéom co ban, gém:
Khuén lac dang nhung mau tréng (X33, X7, X10, X11, X25,
X5, X12, X8 va X9), khuén lac dang nhung mau xam (X44,
X30, X29, X28, X38, X37, X41, X18, X43, X42, X31,
X46, X6, X16 va X45), khuan lac dang nhung mau xam
trang (X27, X35, X32, X22, X3, X26, X34, X2, X17 va
X1), khuén lac dang nhung mau xanh (X23, X14 va X36),
khuén lac dang mang déo mau nau (X20, X19, X21, X15,
X39, X13, X40 va X4) va khuan lac dang mau do (X24).
Céu trac vi thé ciia nAm soi duoc quan sat dudi kinh hién vi,
chup hinh bao tur, soi nam, sau d6 tién hanh dinh danh dén
lodi cac ching nidm dua theo phuong phap dinh danh cua
Nguyén Thanh Dat, Nguyén Lan Diing [17, 18] tai Khoa
Sinh hoc, Truong Pai hoc Nguyén T4t Thanh.

Két qud danh gia kha nang phan giai CMC ciia cdc
chiing VSV

Sau khi phan 1ap, chung toi tién hanh khao sat kha nang
phan gidi CMC cua cac chung VSV. Moi truong st dung la
CMC Agar da dugc chuan bi truée 1 ngay. Trong pham vi
nghién ctru nay, ching t6i khao sat ¢ 3 mdc nhiét do 1a 40,
45 va 50°C.

Két qua phdn gidi CMC ciia xa khudn:

Tir két qua do vong phan giai CMC dugc khao sat & cac
méc nhiét dd khac nhau chung t6i chon ra dugc cac chung
wu ti nhat c6 kha nang phan giai CMC & nhiét d6 cao cu thé:
Tai 40°C, chon ra 10 chiing c¢6 hoat tinh cellulase manh nhét
la cac chung X7, X20, X4, X18, X39, X6, X27, X42, X24
va X15; tai 45°C, chon dugc 10 ching ¢6 kha nang phan giai
CMC manh nhit 1a X7, X1, X20, X24, X39, X4, X21, X14,
X15 va X18; khi tang nhiét do dén 50°C hoat tinh cellulase
giam nhung van cao hon 40°C, ty 1& D/d trong khoang 1,040
dén 31,337. Trong d6, c6 13 chung phan giai manh CMC
manh nht, chung t6i chon ra dugc 10 chung c6 hoat tinh
enzyme manh nhat 1a X20, X21, X7, X29, X24, X4, X39,
X1, X6 va X17 (bang 1).
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Bang 1. Ty lé D/d clia cac chiing xa khudn & cac nhiét d¢ khao
sat sau 5 ngay nudi cay.

Gibng D/ (do640°C)  D/d(do #45°C)  D/d (do & 50°C)
X1 2,970+0,081 21,500+0,666 6,093+0,491
X4 8,040+0,080 8,833+0,508 7,1970,020
X6 6,450+0,066 2,490+0,087 6,030£0,081
X7 14,044+0,091 26,750+0,333 12,060+0,070
X14 2,207+0,019 7,0930,491 1,0830,041
X15 5,039+0,094 5,28040,339 3,017+0,021
X16 3,093+0,007 3,000+0,665 2,1730,067
X17 2,616:0,074 3,033£0,335 5,330+0,326
X18 7,519+0,047 3,477+0,600 4220+0,213
X20 9,003+0,008 18,630£0,498 31,3370,675
X21 1,933+0,076 7,500+0,000 14,970+0,071
X24 5,416£0,038 18,543+0,918 10,070+0,132
X25 3,700+0,013 3,010+0,154 2,1000,062
X27 5,58940,027 1,3530,067 3,476+0,058
X29 2,404+0,022 2,766+0,906 10,976+0,058
X39 7,2300,118 8,9970,139 7,060+0,133
X42 5,427+0,007 2,917+0,315 2,030+0,071

Ghi chd: D (cm) la dudng kinh vong phan gidi CMC; d (cm) la dudng
kinh khuan lac.

Qua cac diéu kién nhiét do khao st trén, chon ra 5 chung
n6i bat nhat v6i nhimng uu diém sau: Déu c6 kha nang phan
giai manh CMC ¢ céac nhiét do khac nhau va khi tang nhiét
do6 thi hoat tinh enzyme tang theo hodc giam khong dang
ké 1a cac chung X20 (9,003; 18,63; 31,337), X7 (14,044;
26,75; 12,06), X39 (7,23; 8,997; 7,06), X4 (8,040; 8,833;
7,197) va X24 (5,416; 18,543; 10,070).

Két qua phan giai CMC ctia vi khudn chiu nhiét:

Bang 2. Ty I&¢ D/d ctia 16 chiing vi khudn & cac nhiét d khao sat
sau 2 ngay nudi cay.

Gibng D/d (do 640°C)  D/d (do #45°C)  D/d (do & 50°C)
Vi 13,003£0,008 18,946+0,157 12,0210,089
V2 13,930+0,080 18,000+0,013 10,099+0,132
V3 14,015+0,132 20,367+0,733 18,129:0,149
V4 13,045+0,078 16,063+0,157 17,9930,139
Vs 14,970£0,082 15,0370,073 13,041£0,081
V6 12,03620,097 25,957+0,068 18,032+0,077
V7 5,659+0,369 19,000+0,013 20,0020,157
V8 11,46020,070 18,993+0,279 19,0630,008
V9 17,9830,166 14,993+0,276 15,010+0,113
V10 23,066+0,076 13,003+0,020 13,930£0,150
Vil 7,099+0,132 18,99620,013 22,006+0,015
Vi2 18,153+0,080 21,096+0,133 22,030+0,181
Vi3 5,51340,055 22,1040,124 17,090+0,113
V14 8,53240,054 16,030£0,084 19,926+0,146
V15 11,430£0,080 17,073£0,095 13,0040,125
Vi6 9,490+0,113 17,066=0,021 22,045+0,145
7B 12,829 19,488 17,126
34



Két qua bang 2 cho thdy, cac chung vi khuan déu c6 kha
nang phan huy CMC ¢ nhiét d0 cao. Nhiét do t6i wu cho vi
khuan phan hity CMC 1a 45°C, hoat tinh nay tuy c6 giam khi
tang nhiét d6 1én 50°C nhung van cao hon 40°C (19,488 >
17,126 > 12,829). Ta c6 thé chia vi khuan 1am 3 nhém gom:

Nhom 1: Hoat tinh cellulase manh gdm cac ching vi
khuan V4, V7, V8, V11, V12, V14 va V16. Kha ning phan
giai CMC cua cac chung nay ting dan khi ting nhiét do tir
40 dén 50°C.

Nhom 2: Hoat tinh cellulase & mirc kha gom cac ching
V3,V6, V13, V15, kha nang phan gidi CMC cua céc chiung
nay giam khi tang tir 45 1én 50°C nhung van cao hon mic
40°C.

Nhom 3: Hoat tinh cellulase & mure trung binh hoac kha
& cac mau con lai, kha ning phan gidi CMC cua cac ching
nay giam hodc tang khi tang tir 45 1én 50°C nhung lai thip
hon mirc 40°C nhu V9, V10 hoac cac chung nay tdng ¢ murc
45°C nhung lai giam & mtc 50°C nhu cac chung V1, V2 va
V5.

Tir cac két qua trén, ching toi quyét dinh chon nhom 1
dé 1am dai dién cho nhém c6 kha nang phan hity CMC manh
cua cac chung vi khuén & nhiét d6 cao dé tiép tuc nhan sinh
khdi va sir dung céc chung vi khuan nay lam ché pham phan
huy rom ra & cac nghién ctru tiép theo.

Két qua danh gid hoat d¢ cellullase cia cdc ching ndam
SO1i:

Bang 3. Ty lé D/d va hoat do cellulase ctia 7 chliing ndm sgi.

STT Ky hiéu chiing D/d Hoat do cellulase (mg/ml)
1 Al 24,50+0,332 10,33

2 A2 23,50+0,435 9,45

3 A4 24,500,250 9,87

4 A5 23,50+0,081 9,37

5 A8 22,50+0,335 9,00

6 A9 21,00+0,508 8,21

7 All 20,000,332 7,10

Két qua ghi nhén tai bang 3 cho thiy, két qua dinh tinh va
dinh luong enzyme cellullase ctia 7 ching ndm 1a khac nhau.
Trong d6, 4 ching c6 hoat do cellulolase cao nhét 1a ching
Al (10,33 mg/ml), A4 (9,87 mg/l), A2 (9,45 mg/l) va AS
(9,37 mg/l). Tir cac két qua trén ching t6i chon ra 4 chung 1a
Al, A4, A2 va A5 trén d& tiép tuc nhan sinh khdi va sir dung
cho viéc 1am ché pham phan hily rom ra sau nay.

Két qua danh gia hoat tinh engyme cellulase cua cdc
chiing VSV trén rom ra

Két qua khdo sdt cac ching xa khuan dén sw phan hiy
rom rq. 5 chung xa khuan dugc danh gia hoat tinh enzyme
cellulase trén rom ra. Két qua duoc trinh bay ¢ bang 4.
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Bang 4. K&t qua khao sat ty 1é D/d va kha nang phan hiy rom ra
clia cac chiing xa khuan tuyén chon & nhiét d¢ 45°C.

STT Gibng m2(g M(g TyléM/ml (%) TyléD/d

1 X4 2,19 043 16,41 8,833+0,508
2 X7 2,00 053 2022 26,750+0,333
3 X20 2,11 0,51 1947 18,6300,498
4 X24 2,10 052 1985 18,543+0,918
5 X39 2,11 0,50 19,08 8,997+0,139

Tir bang két qua 4, chung toi chon ra 3 ching ¢6 kha
nang phan giai rom manh nhét theo tht ty tir cao dén thap
1a X7, X24 va X20 v6i ty 18 phan trim (%) rom bi phan hity
lan luot 1a 20,22 >19,85 > 19,47. Mot ching VSV c¢o6 hoat
tinh phan giai CMC cao chwa chéc dé ¢ hoat tinh phan giai
cellulose cao. Piéu nay hoan toan dang, vi enzyme CMC-
ase chi la 1 trong 4 loai enzyme phan huy cellulose. Do do,
phai Iya chon ching c6 kha nang phan giai cellulose cao
chir khong phai 1a CMC cao. Tir két qua trén, chi ¢6 3 chung
X7, X24 va X20 la ¢6 kha nang phan giai CMC va cellulose
cao nhat, do d6 chang t6i chon 3 chung nay la nhém xa
khuan c6 kha ning phéan giai rom ra manh nhét (hinh 2).

Hinh 2. Rom bj phan giai sau 12 ngay cta 3 ching xa khuin
manh nhit.

Két qua khdo sat cac ching vi khudn phan hiyy rom ra:

Bang 5. K&t qua khao sat kha nang phan hdy rom ra va ty 1é D/d
clia cac chiing vi khuan 6 nhiét do 45°C.

STT Gibng m2( Mg (T‘,z)'e M/mL o 1e Dra

1 V7 2,09 0,53 20,23 19,000+0,013
2 V8 2,12 0,52 20,15 18,9930,279
3 Vil 2,23 0,51 18,85 18,996+0,013
4 VI2 2,07 0,55 20,99 21,096+0,133
5 Vi4 2,26 0,56 20,53 16,030+0,084
6 V16 2,11 0,51 19,98 17,066+0,021

Tuong ty nhu nhom xa khuan, cac ching vi khuan déu co
kha ning phan giai rom ra trong diéu kién ngap nudc hoan
toan. Ty 1& phan hity rom ra nam trong khoang 18,85-20,99%,
ty 1€ D/d tir 16-21. Trong 6 chung trén (bang 5), V7 va V12 1a
6n dinh nhat voi ty 16 D/d va M/m1 déu cao (19,000 va 20,23;
21,096 va 20,99). Do d6 ching t6i quyét dinh chon V7 va
V12 1a 2 chiing vi khuan manh nhét (hinh 3).
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Hinh 3. Rom bi phan hiy sau 12 ngay clia 2 chiing vi khuin
manh nhat va 16 déi ching (PC).

Bang danh gia truc quan, sau 12 ngay rom chuyen sang
mau vang sim, trén bé mat nhét, rom mém va xuat hién mui
cua xac thyuc vat bi phan huy O nghiém thirc ddi chung rom
nga sang mau vang, rom van tho va cting, khong c6 dau higu
bi phan huy.

Keét qud khao sat ciac chiing nam den sy phan hiyy rom ra:

Bang 6. Két qua khao sat kha nang phan hdy rom ra clia cac
ching nam.

Gibng Ty 1&¢ D/d Ty 18 M/m1 (%)
Al 24,50+0,332 20,61
A2 23,50+0,435 20,02
A4 24,50+0,250 20,99
A5 23,50+0,081 14,12

Tuong ty nhu cac chung xa khuéan, vi khuén, cac ching
nam Al, A2, A4 va A5 déu c6 kha ning phéan giai rom ra
trong diéu kién ngap nudc hoan toan. Ty 18 phan hity rom ra
nam trong khoang 14,02-20,99% (bang 6). Tir cac két qua
trén, chung toi su dung 3 chung nim A1, A2, va A4 dé tién
hanh céc thi nghlem tlep theo (hlnh 4).

Hinh 4. Rom bi phan huy sau 12 ngay cla chling vi nAm A2 (A)
va 16 doi ching (B).

Keét luan

Tir 21 mau dat, mat cua, rom ra & cac dia ban khac nhau
thudc tinh Vinh Long da phan lap va chon Igc duorc 46
chung xa khuin, 16 chung vi khuén va 7 ching vi nim chiu
nhiét déu c6 kha ning phan giai cellulose.

Dua vao két qua tht hoat tinh CMC qua cac murc nhiét
d6 40, 45 va 50°C chon loc dugce 5 chung xa khuén c6 kha
nang phan gidai CMC manh la X20, X7, X39, X4, X24; 6
chung vi khuan 1a V7, V8, V11, V12, V14 va V16; 4 ching
nam 1a A1, A2, A4 va AS.

Két hop hai két qua thar CMC va rom ra da tuyén chon
duoc 3 chung xa khuan (X7, X24, X20), 2 chung vi khuan
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(V7,V12) va 3 ching nam (A1, A2 va A4) c¢6 kha nang chiu
nhiét va phan gidi rom ra manh tr ph€ phu li¢u ndéng nghiép.
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Nghién ctru danh gia kha niang khi hoa chat thi rin sinh hoat
lam nhién li¢u thay thé

Lé Cao Chién'", Nguyén Thi Tam!, Tran Qudc Huy? Nguyén Hong Quang!, Nguyén Pirc Thinh!,
Tran Thi Phwong Thuy!

"Trung tam Thiét bi, Méi truong va An toan lao dong, Vién Vat liéu xay dung
2Trung tam Vit liéu xdy dung mién Nam, Vién Vit liéu xdy dung

Ngay nhén bai 2/2/2018; ngay chuyén phan bién 9/2/2018; ngay nhan phan bién 22/3/2018; ngay chép nhan dang 29/3/2018

Tom tit:

Hién nay, lu’o‘ng chit thai rin (CTR) sinh hoat phat sinh ngay cang l(rn, tinh chat ngay cang phu’c tap, datra yeu cu
phai phat trién nang lwe xir ly/tai ché au sirc gidi quyet cac van dé vé moi truwong. Tai nhiéu quoc gia trén thé gidi,
cong nghé khi hoa CTR do thi dang dwgc ap dung rong rii. Cong nghé nay vira tao ra san pham giau khi nhién lleu,
vira han ché suw hinh thanh cac hop chit dioxin va mdt lwgng I6n SO _va NO , giip giam chi phi lam sach sau khi dét.
Bai viét danh gia tiém nang ung dung cong nghé khi hoa phuc vu cong tac xiwr ly CTR, giup tao ra nang lwong va cac
san pham cin thiét, gop phan thuc day tang truéng kinh té.

Tir khéa: Chit thdi, chit théi rin, cong nghé khi héa, nhién ligu thay thé, xir Iy.

Chi sé phén loai: 1.7

Gidi thiéu

Theo s6 liéu thong ké, nim 2007 tong lwong CTR sinh
hoat phat sinh ¢ cac d6 thi trén toan quéc 1a 17,682 tén/ngéy,
dén nam 2010 14 26,224 tan/ngay, tang trung binh 10% mdi
nam. Dén nam 2014, khoi lugng CTR sinh hoat d thi phat
sinh khoang 32 tin/ngay; chi riéng tai Ha Noi va TP Ho Chi
Minh khéi lugng phat sinh 1a 6,420 tin/ngay va 6,739 tan/
ngay; ting trung binh 12% mdi nam [1].

Tur khi Luat Bao vé méi truong ra doi, Chinh phu da ban
hanh nhiéu quy dinh nhiam quan 1y CTR sinh hoat trong cac
d6 thi. Trong d6 c6 nhitng chinh sach wu tién phat trién cac
hé thong thu hoi nang lugng tir CTR nhu Dé dn “Phat trién
ngénh cong nghié€p moi tru(‘mg Viét Nam dén nam 2015,
tam nhin nam 2025” (Quyet dinh s6 1030/Qb- TTg ngay
20/7/2009) nham phat trién cac nha may san xuét dién tir
CTR sinh hoat, tuy nhién van chua thé trién khai do hiéu
qué vé kinh té khong cao. Nhimng dy 4n xdy dung nha may
dién tir CTR sir dung cong nghé ciia nude ngoai doi hoi von
dau tu rat 16n, khong mang lai loi nhuan ngay, kha ning thu
hdi vén thuong kéo dai tir 10 dén 20 nam va sinh loi thap.
Nguyén nhan la do céc cong nghé xtr Iy CTR nay khong phu
hop voi dac diém va tinh chat CTR sinh hoat cta nudc ta.
Do d6, viéc nghién ctru phat trién cong nghé khi hoa CTR
phu hop véi diéu kién, hoan canh & Viét Nam 1a van dé cép
thiét [2]. Trong khudn khd bai bao nay, cic tac gia s& xac
dinh céac dac tinh déc trung cua CTR sinh hoat ¢ Viét Nam,
ddng thoi danh gia cac thong s6 anh hudng dén viée khi hoa

‘Tac gia lién h¢: Email: lecaochien@gmail.com
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CTR nham thu dugc hdn hop khi co nhiét trj cao, gilip ting
hiéu qua xu ly CTR sinh hoat va tan thu nang lugng lam
nhién lidu thay thé.

Noi dung va phuong phap nghién ciiu
Thanh phén va tinh chit CTR

Thanh phan CTR: Nghién ctru st dung s6 lidu vé thanh
phén CTR ciia mot s6 khu chén 1dp CTR 16n tai Ha Noi, Hai
Phong, Hué, ba Ning, TP HO Chi Minh va Bic Ninh (dugc
téng hop trong Bao cio mdi truong qudc gia 2011 - CTR
[3D.

Tinh chdt cia CTR: Céc tinh chat dic trung cia CTR
nhu khi lugng riéng, 6 4m, thanh phan nguyén td, nhiét tri
ctia CTR db thi duoc tinh toan trén co sé cac tinh chat dic
trung cua timg thanh phan trong hdn hop CTR phat sinh &
cac bai rac néu trén [3-5].

Phwong phap nghién ciru

Dé danh gia anh huong ctia cac thong sé kha ning sinh
khi cia CTR, nhom nghién ciru di xay dung hé thong thiét
bi khi hoa theo nguyén 1y tang ¢ dinh - khi di tir dudi lén
(Updraft Gasifier) va thiét bi khi hoa lién tuc voi toc d6 khi
hoéa CTR khoang 13 kg/h; thé tich budng nap chira 40-50
kg, do d6 hé théng khi hoa c6 thé hoat dong lién tuc trong
vong 4-5 h (hinh 1).
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Abstract:

At present, the amount of waste generated is increasing,
and its nature is more and more complex, which arises
the need to develop the capacity of waste processing/
recycling to solve environmental problems. In many
countries around the world, urban solid waste
gasification technologies are being used extensively.
These technologies have both created gas-rich products
and limited the formation of dioxin compounds and
a large amount of SOx and NOx, which reduces the
cost of cleaning after burning. This paper assesses
the application potential of a gasification technology
for waste treatment, which helps generate energy and
essential products, contributing to the economic growth.

Keywords: Alternative fuel, gasification technology, solid
waste, treatment, waste.
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A) Thiét bi khi hoa thi nghiém.  B) Md hinh thiét bi khi hoa lién tuc.

Hinh 1. Thiét bi khi héa trong phong thi nghiém.

MO hinh khi hoéa quy mé pilot dugce xay dung trén co s&
nghién ctru cac thiét bi khi hoa pho bién thé gigi (16 khi hoa
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tang ¢ dinh dong khi di 1én - updraft fixed-bed gasifier, 10
khi hoa tang cb dinh dong khi di xubng - downdraft fixed-
bed gasifier, 10 khi hoa tang soi - Fluidized bed gasifiers,
khi hoa plasma - Plasma gasifiers [6-11]). V61 mo hinh nay,
chung t6i khao sat anh huong cua cac yéu t6 (nhi€t do khi
hoa, ty 1¢ duong lugng khong khi, ham dm dén thanh phan
khi téng hop, nhiét tri ciia hdn hop khi tong hop, d6 chuyén
hoa cacbon va hiéu suat chuyén hoa nhiét cta khi tong hop),
tir 46 danh gia cac thong s6 lién quan dén kha ning sinh khi
ctia CTR nhim tang hidu qua xir Iy va thu dugc hon hop khi
6 nhiét tri cao nhét.

Léy miu

Khi st dung

cim bién nhigt

Ccira ly tro
Hinh 2. S6 d6 hé théng phan tich khi trong phong thi nghiém.

Trong so dd hinh 2, khi tao ra tir thiét bi khi hoa duge
chuyén qua xyclon tach bui, roi qua thiét bj trao dbi nhiét
dé ngung tu hic in, ddu va khi khong chay. Tiép dén, dugc
dan toi binh chira khi dé tich trit va mot dau dan sang thiét
bi loc truéce khi hit vao thiét bj phan tich khi dé xac dinh
thanh phan khi. Khi tong hop chii yéu bao gom CO, CO,,
CH, va H,, nén cac tac gia su dung thiét bi do khi da nang
GAS 3 IOOP SYNGAS-NDIR dé xac dinh thanh phan.

Két qua nghién ciiu va thae luan
Thanh phan ciia CTR sinh hoat

Trén co s¢ dit 1i€u thu thap dugce tir Bdo cdo mdi truong
qudc gia vé CTR [3], tién hanh tong hop, phan tich dit liéu
va phan loai thanh phan CTR tai cc bii rac 16n trong pham
vi ca nude. Két qua phén tich dugc thé hién trén hinh 3 va 4.

Tir hinh 3 ¢6 thé thiy, CTR hitu co 1 thanh phan phd
bién nhat & tit ca cac bai rac, chiém khoang 55-77% tong
luong phe thai, tiép dén 1a cac loai phé thai d& chay nhu
gidy, g0, nhya, cao su chiém khoang 15-30%. Thanh phan
kim loai chi chiém mot luong rat nho 0,25-1,5% do hau hét
céc chét thai tai ché duoc thu thap trude khi tap Kkét tai céac
khu vuc chén lap nay.

il

TPHCM BicNinh
(Hoa (PaPhuoc) (HiépPhwoc) (thitran Ho)
Khinh)

HaNsi HaNéi  HiiPhong HaiPhong Hué(Thiy
(NamSon) (XuinSom) (TrangCat) (DinhVi)  Phwong)

DaNing TPHCM

WRichiuco WRicdichiy =Rickhéngchiy ®Ricnguyhai ®Loaikhic

Hinh 3. D4 thj biéu dién thanh phan CTR.



Thanh phén thé hién trong hinh 4 cho thay, CTR c6 kha
nang phan huy sinh hoc chiém phan 16n nhat, tiép theo la
chat d& chay va khong chay. Nhu vay, ty 1&6 CTR chira ning
luong cao tai Ha Noi 1a trén 85% va tai TP Hb Chi Minh 1a
trén 94%, cho thay viéc img dung cong nghé khi hoa véo tan
thu ning lugng dé xir Iy CTR 1a rat kha thi.

LERLLLLL

HiiPhong HaiPhong Hué(Thiy DiNing TPHCM  TPHCM  BicNinh
Phuong) (Hoa  (PaPhwoc) (HigpPhudc) (thitranHo)
Khanh)

HaNai HaN6i
(NamSon) (XuinSom) (Trang Cat) @inhVi)

®Ricphinhiy ®WRicdichiy ®Rickhéngchiy

Hinh 4. Ty I& CTR chay va khéng chay tai Viét Nam.
Tinh chit ciia CTR sinh hoat tai Viét Nam

Khéi lugng riéng ciia CTR c¢6 thé x4c dinh tir thanh phan
CTR, khi luong riéng, ham 4m dic trung trong cac thanh
phan (kh01 luong riéng trung binh cia CTR bang tong cua
tich so giita phan tram khdi lugng thanh phan nhan véi ty
trong dac trung cua timg thanh phan [4, 5]). Két qua phan
tich trong bang 1 cho thdy, ty trong khdi va khdi lugng riéng
cua CTR d6 thi Viét Nam kha 16n do chira lugng CTR hitu
co 16n, nén viéc khi hoa cac thanh phan d& chay dé tan thu
nang lugng s& lam giam dang ké khong gian cho bii chon
lap.

Bang 1. Khéi lugng riéng va ty trong khéi ciia CTR.

<

Hii Phong Hii Phon Hue ba .‘meg TPHCM  TPHCM  Bic Ninh
Bii rdc (Nam (Xuin (Trang (Pinh Vﬁ)g (Thuy (Hoa (Pa (Hiép (thi tran
Som) Som) Cit) Phwong) ~ Khanh) ~ Phwic)  Phudc) H)

Khii lngng riéng (kg/m’) 4191 488 4106 493 563 M0 4193 487 426

HaNgi  HaNji

Ty trong khoi (kg/m) 1932 2460 199,1 213 2402 2384 202,5 1974 2077

D) am ciia CTR 1a théng s6 hitu ich dé tinh toan ham
luong nang luong trong chat thai, kich ¢ bai chon lap va
cac yéu cau lién quan téi qua trinh thu gom, van chuyen chat
thai. D6 am duogc thé hién dudi dang phan tram khoi lugong
u6t hodc phan trim khdi lwong vat lidu kho. Do 4m cua
CTR dai dién cho thanh phan khong chay dugc ciia CTR va
1a thanh phan khéng mong muén trong CTR, nd lam ting
khéi lugng nhién liéu ma khong lam tang nhiét tri cua nhién
liéu [4, 5]. P am trung binh tai mot sb bai rac 1on & nude
ta dugc thé hién trong bang 2, cé gia tri to 42-56% do su
c6 mat cta chat thai hitu co va chat déo hodc bao bi 4m bén
trong.

Bang 2. P9 4m clia CTR tai cac bai rac Ién.

Khoa hoc Tu nhién n—

Tir thanh phan nguyén té dic trung, két hop voi ty 1é
kho cua tung loai CTR [4, 5], ta tinh duogc ty 1€ cac nguyén
t6 trong CTR (bang 3). Tir ham lwong cacbon va nito co
thé x4c dinh duoc hiéu sudt cua qua trinh 0 ky khi. Trong
d6 ngudn cacbon 1a ngudn ning luong cung cap cho vi sinh
vat va nito lam ting su phét trién ciia vi sinh vat. Ty 16 C/N
(Cacbon/nito) tdi wu cho qua trinh xtr 1y ky khi CTR hitu co
1a tir 20-30. Néu ty 1& C/N cao thi qua trinh tiéu thu nito cia
vi khuan sinh methane 1am giam kha ning sinh khi. Ty 1&
C/N thip gay ra sy tich tu ammoniac, dan dén tang pH, khi
gia tri pH vuot qua 8,5 s€ lam ngd doc vi khuén, sinh khi
metan. Ngoai ra, ty 1¢ C/N vugt ra ngoai gioi han tur 8-30
s& sinh ra nhiéu khi CO,. Ty 1é C/N’tai cac bai rac ’1('m trong
ca nudce nhin chung déu >30, khi tién hanh chén 1ap s€ phat
thai nhiéu khi CO, hon so v6i viéc su dung cac cong nghe
khac [8].

Bang 3. Ty & C/N tai cac bai rac I6n trong ca nudc.

 HANGi  HAN)i  HiiPhong  HiiPhong Hué BiNing TPHCM  TPHCM  BicNinh
Nguyénto  (Nam (Xudn  (Trang (Pinh (Thity (Hoa (Pa (Hiép (thi tran
Som)  Som)  Cif) Vii) Phuong)  Khinh)  Phwdc) Phuée)  H)
c 312 282 318 314 318 305 28 3,0 278
H 73 71 73 74 81 76 79 78 68
0 450 46,1 448 457 516 489 51,1 489 399
N 09 08 10 11 09 08 09 09 08
J 01 0,1 0,1 0,1 02 02 01 0,1 02
Tro 155 17,7 150 143 75 120 72 94 2%5
TYECN 335 36,0 04 282 364 383 369 387 46

Nhiét tri cua CTR 1a thong ) quan trong nhat thé hién
kha ning thu hdi nhiét cta chit thai. Chat thai c6 nhiét
lwong thap hon 800 kcal/kg (3349,4 kJ/kg) thi can phai bd
sung thém nhién liéu dé dét chay. Nang lugng cua phé thai
phu thudc vao thanh phﬁn hon hop va do am. Do d6, CTR
¢6 nhiét trj cao va do am thap c6 kha niang thu hoi nhiét cao.
Néu CTR c6 nhiét tri tir 11-17 MJ/kg thi duoc sir dung lam
nhién li¢u tai tao goi 1a RDF (refuse derived fuel). Gia tri
nhiét tri cia CTR trong nghién ctru nay duogc tinh toan va
thé hién trong bang 4 cho théy, gia tri nhiét tri tr 13,9-15,8
MlJ/kg tinh theo khéi lugng kho va tor 2,5-5,2 MJ/kg tinh
theo khéi luong u6t [4, 5, 12].

Bang 4. Nhiét tri cta CTR trén co s6 khoi lugng uct.

Bic Ninh
(thi tran

HiNji HAN)i HiiPhing  HaiPhong Hué DiNing TPHCM  TPHCM
Nhit trj (Nam  (Xuin  (Tring (Dinh (Thity (Hoa (ba (Hiép

Som)  Som)  Cit) Vi) Phuong) ~ Khanh)  Phudc) Phute) Hi)
L, (k‘.l/kg) 1548 13888 15552 15,176 14,088 14177 14216 14,880 15,822
(dry basic)
y
i (kJ'/kg) 12094 10860 12610 12,182 10810 11,035 11,142 11,837 12815
(dry basic)
HHV(M.J/kg) 6451 5203 6,706 6,178 3968 4780 4,988 5618 6,902
(wet basic)
LHV(kJ./kg) 47 3645 504 4535 2509 3036 3443 4028 5,176
(wet basic)

WiNji  HaNgi  HiPhing . Hué  DiNig TPHCM TPHCM  BicNinh
Biife  (Vam (Ko (g TN gl R @ (i (bt
, @nnvy (o (i , o i
s Sm) i Phong) Kiinh)  Pheo)  Phuio) K
Bodm () 466 M5 HM B w0 W o6 4% 4
TAP CHI
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LHV : Nhiét tri thdp; HHV: Nhiét tri cao.
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Cic yéu té anh hwong t6i khd néing sinh khi

Anh hwong cua nhiét do lyhl’ hoa toi kha r}dng sinh khi:
Nhiét d6 khi hoa la thong s0 quan trong nhat doi voi kha
nang sinh khi tong hop tir qua trinh khi hoa CTR, anh hudng
dén sy can bang cua cac phan tng hoa hoc. Trong nghién
curu nay, nhiét do khi héa dugc khao sat tur SOQ dén 700‘iC.
Ty 1€ duong luong khong khi 13 0,4. Thanh phan san pham
khi theo nhi¢t dd dugc thé hién trong hinh 5.

60
50

40

30

Thanhphankhi, %

450 500 550 600 650

Nhi¢t ¢ khi hoa, °C

Hinh 5. Do thi anh huéng nhiét do khi héa dén thanh phan khi.

700 750

Céc phan Gng hoéa hoc xdy ra trong qua trinh khi hoa:

C+H,0=CO+H, -132 kJ/mol (1
CH,+H,0=CO+3H,  -206 Kj/mol @)
C+C0,=2C0 -173 kJ/mol 3)
C+0,=C0, +393 kJ/mol ()
CH,+2H,0=CO,+4H, -165 ki/mol )
C+120,=CO +110 kJ/mol (6)

Nong d6 khi H, sinh ra trong khoang tir 35-44%, tang
nhe khi nhiét do kh1 hoa tir 500 dén 550°C, va tang rat it
trong khoang nhiét d¢ tir 550 dén 700°C, nong do CH, giam
khi ting nhiét d6. Nong do CO tang lén dang ké kh1 nhiét
do khi hoa tang, trong khi nong do CO, giam. Nhiing thay
d6i nay 1a do sy chuyén dich can bang hoa hoc cta cac phan
ung hoéa hoc xay ra trong qua trinh khi héa: Nhiét d6 cao
s& wu tién tao thanh cac san phim trong cic phan mg toa
nhiét va phan hily cac chit phan tng trong cac phan tng thu
nhiét. Khi tong hop sinh ra 1a két qua cia mot loat cac phan
ung hoa hoc xay ra trong qua trinh khi héa (phan ung (1)
dén (6)) [13, 14]. Do d6, mdi quan hé giira nhiét d6 va ham
lwong khi trong hdn hop khi hoa ¢6 thé duoc giai thich nhu
sau: Khi tang nhiét d9, ham lugng CH, giam do cac phan
{rmg thu nhiét (2) va (5) vu tién lam giam ham lugng chat
phan tGng. Nong dd H, sé tang lén do cac phan tmg thu nhigt
(2); (3); (5). Nong do CO s¢ tang Ién do cac phan tng thu
nhiét (2); (3) va (4) chiém wu thé hon phan tmg téa nhiét (6).
Mic du phan tng thu nhiét (5) giai phong CO,, nhung ndng
do CO, lai giam xudng khi nhiét do tang lén. B1eu nay la do
phan ung thu nhiét (3) chiém wu thé hon, phan tmg chuyén
dich vé phia bén phai khi tang nhiét d¢ phan ung cho nén
ndng d6 CO ting va ndng do CO, giam.

Anh huwong cua n]zi.ét do khi hoa t(f{i nhiét tri ciia hon hop
khi: Nhiét tri cia hon hop khi c6 thé duge xac dinh thong
qua thanh phan khi theo cong thtc sau [4, 13, 14]:
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LHV = (119950.4 x ns, + 10103,9 x nco + 500093 x ncw,) x V (kI/Nm?)

Trong do, n,, n., 0y, 12 s6 mol ctia cac loai khi trong
khi tong hop, V 1a the thh khi téng hop (m?). Ta c6 thé thiy,
nhiét tri LHV phu thudc vao n6ng d6 khi c6 kha nang chay.
Nhiét tri ctia hdn hop khi ting theo nhiét do tir 500-650°C
(dat gia tri cuc dai khoang 5000 kJ/m?) va sau dé gan nhu
khong d6i tir 650-700°C (hinh 6).

5500
5000
4500
4000

3500

Nhiét tri, kJ'm?

3000
2500

2000

450 500 550 600 650 700

Nhiét 4, °C

Hinh 6. Do thi anh huéng nhiét do khi héa téi nhiét tri hdn hgp
khi.

Anh hwong nhiét do toi hiéu sudt chuyén hoa nhiét va
chuyén héa cacbon: DO chuyén hoa cacbon va hiéu suat
chuyén hoa nhiét cia CTR c¢6 xu hudng bién thién gan
gidng nhau khi thay doi diéu kién nhiét do khi hoa [4, 13,
14]. B thi hinh 7 cho théy, c6 su gia tang 1o rét trong hi¢u
suat chuyén hoa nhiét ciia hdn hop khi tong hop, tir 2431
dén 5234 kJ/kg CTR tai nhiét do trong khoang tir 500 dén
650°C. Hiéu suat chuyén héa nhiét cuc dai 1a 5234 kJ/kg tai
nhiét do 650°C, va sau d6 hau nhu khong dbi. Khi tang nhiét
d0, cang nhiéu carbon trong CTR tham gia phan tmg, lam
tang lugng carbon chuyén vao trong khi tong hop. Tai nhiét
d6 650°C khong con cacbon trong CTR chuyén hoa vao khi,
nén hiéu suét chuyén hoa g?m nhu khong ddi tai nhiét do
650-700°C. C6 thé thay rang nhiét do phu hop cho qua trinh
khi héa voi duong lugng khong khi 1a 0,4 1a 650°C.
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Hinh 7. Anh huéng nhiét do téi hiéu suat chuyén héa nhiét va
dd chuyén héa cacbon.

Anh huwong ty 1é dwong lwong khéng khi dén kha nang
sinh khi: Ty 1& duong lugng khong khi 1a ty s gitra lugng
khong khi dwa vao v6i luong khong khi can thiét dé dét
chay hoan toan [4, 9, 11, 14]. C6 thé xac dinh duoc 3 diéu
kién khac nhau: Dt chdy hoan toan tao thanh CO,, khi hoa
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hoan toan tao thanh CO va ddt chay mot ph?m taora CO, va
CO. Trong nghién ctru nay, ty 1€ duong lugng khong khi dao
dong tir 0,2 dén 0,8 , nhiét @6 khi hoa 600°C.
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T+ 1¢ dwomg hrong khéng khi

Hinh 8. D6 thj anh hudng ty 1é& duong lugng dén thanh phan khi.

D4 thi hinh 8 cho thay, khi ting ty 1¢ dwong luong khong
khi thi ham Iugng khi H, giam xubng. Ham luong CO, va
CO tang nhe khi ty 1¢ duong lugng khong khi ting tir 0,2
dén 0,5 va sau d6 ham lugng CO giam trong khi ham lugng
CO, lai tang lén. Ham luong CO dat cuc dai 1a 26% v6i ty
1€ duo‘ng lwong 14 0,5. Piéu nay c6 thé giai thich bai phan
ung (4) va phan tng (6) cua cacbon véi oxy: Ham lugng
CO, va CO tang khi ty 1¢ duong lugng con thap, khi ty 1¢
du’orng luong du cao phan tmg (4) s& chiém vu thé hon phan
g (6) (vi khi ty 1¢ duong luong cao s& c6 nhiéu oxy trong
10 phan tmg, 6 loi cho phan tmg oxy hoa), diéu nay s& lam
giam ham lugng CO, tang ham luong CO,. Noéng d¢6 CH
cling giam thap dan khi tang ty 18 duong luong khong khi.

4

Anh hueong 1y 1é deong lwong khong khi dén nhiét tri hon
hop khi: Theo d6 thi hinh 9, nhiét tri LHV giam dang ké khi
tang ty 1¢ duong luong khong khi. LHV 16n nhat 1a 4974
kJ/Nm® voi ty 1¢ duong lugng khong khi 1a 0,2. Nhiét trj
LHV cta hdn hop khi tong hop s& giam khi ting ty 16 duong
luong khong khi, diéu nay c6 thé giai thich bang phan ung
oxy hoa (4) va (6) lam giam néng d6 khi chay, dac biét 1a sy
gia ting nong do N, trong khong khi dua vao s€ cang lam
giam nhiét tri ctia hon hop khi.
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Hinh 9. Anh hudng ty & duang lugng téi nhiét tri hén hgp khi.
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Anh hwéng ty 1é dwong lwong khéng khi dén hiéu sudt
chuyén héa nhiét va cacbon: Theo @6 thi hinh 10, hiéu suét
chuyén hoa nhiét cia CTR ting 1én khi ty 1¢ duong luong
khong khi ting, dat hiéu suit chuyén hoa nhiét 16n nhat 1a
4124 kJ/kg tai ty 1¢ duong luong khong khi khoang 0,5 va
nhiét d6 600°C, sau d6 c6 xu hudng giam khi tiép tuc ting
ty 1& duong lwong khong khi. Piéu nay 1a do khi ty 1¢ duong
luong khong khi tang, phan ting téa nhiét (4) va (6) dugc uu
tién hon, s& cung cap thém nhiét cho ving phan hity va khi
hoa. Tuy nhién, nhiét tri ciia hdn hop khi tong hop s& thap
hon do phan ng oxy hoa (phdn ung 4) sinh ra CO, nhiéu
lam gidm nong d¢ khi chay.
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Hinh 10. Anh huéng ty Ié duong lugng t6i hiéu suit chuyén héa
nhiét va cacbon.

Anh hwéng ciia ham am dén kha nang sinh khi: D6 4m
ctia CTR sinh hoat tai Viét Nam rat cao (khoang 43-56%)
[4, 5], do d6 can phai nghién ctru anh hudng ciia dd 4am CTR
dén ndng d6 khi tong hop tir qué trinh khi hoa CTR. D6 am
thay d6i bang cach thay doi ham lugng kho. Ty 1é duong
lwong khong khi thay dbi tir 0,2-0,8 & nhiét do khi hoa lan
luot 12 500, 600 va 700°C. P 4m cua CTR dua vao thiét bi
khi héa 1an lugt 1a 5%, 20% va 30%.

Theo db thi hinh 11a, dd 4m cao dan dén nhiét tri LHV
ctia khi tong hop cao hon tai ty 1& duong lwong khong khi
thap (dudi 0,5) voi nhiét do khi hoa 1a 500°C. Diéu nay ¢
thé giai thich bang phan tmg (1) va (2); khi ting luong H,0
s& thuc ddy phan ng theo chiéu thuan. Két qua lam ting
CO va H, va cai thién LHV cua khi tong hop. Khi ty 1¢ nay
tiép tuc tang, tac dong cua do am theo hudng nguoc lai, tic
1a d6 4m cao hon, ddn dén LHV giam. Diéu nay chi yéu la
do sy gia ting hoi nudc 1am pha loang hdn hop khi tong hop
va su gia taing CO, (phan tng (4) va (5)). Xu huéng tuong
tu ¢ hinh 11b va hinh 11c¢, nhié¢t dg khi hoa cang cao thi anh
huéng ciia d6 4m t6i cai thién khi tong hop cang thap.
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Hinh 11. Db thj anh huéng do 4m dén nhiét tri hdn hop khi
tai: 500°C (A), 600°C (B) va 700°C (C).

Trén d6 thi hinh 12, khi ty 1& duong luong khong khi
tang 1én 0,5, nhiét do 600°C, hiéu suit chuyén hoa nhiét
gﬁn nhu tuong tu nhau ¢ cac do 4m khac nhau. Khi nhiét do
khi hoa tang 1én 700°C, nhiét tri LHV cua khi téng hop tai
d6 4m 30% thap hon so v&i d6 4m 5%. Nhiét trj 1on nhat 1a
6800 kJ/Nm? tai d6 am 20% (700°C, 0,2). D6 4m cao thi can
nhiéu nhiét hon dé béc hoi, do d6 d6 4m thap hon thi thuan
loi hon. Diéu kién nhiét d6 cao va ty 1¢ dwong luong khong
khi thp s& lam tang nhiét trj LHV cua khi tong hop tai do
am nhét dinh. Tuy nhién, su gia tang do am sé& lam LHV cao
& nhiét do thip (dudi 700°C). Mit khac, n6 1am ting nhu ciu
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nhiét ctia qué trinh khi héa do sy bc hoi nude.
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Hinh 12. D thi anh hudng d¢ 4m
nhiét.

~ on 2~y R 2
dén hiéu suat chuyén héa

Anh hiong cia tac nhdn khi héa dén kha nang sinh khi:
Tac nhan khi hoa c6 tac dong dang ké dén hiéu qua cua hé
thdng khi hoa va thanh phan khi tong hop. Trong cong nghé
khi hoa thuong su dung mét trong cac tdc nhan khi hoa la:
Khong khi, oxy, hoi nuéc va CO, ¢ thé thic day qué trinh
khi hoa [11, 15].
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Hinh 13.
hoéa.

Nhiét tri ca hon hgp khi khi thay ddi tac nhan khi

Khi str dung khong khi lam tdc nhan khi héa, do ty 1¢
njto trong khong khi cao nén ty 1¢ khi N, trong hon hop khi
tong hop kha cao, chiém khoang 32% khoi luong hon hop
khi kho, 1am giam nhiét tri cia hdn hop khi tong hop nén
nhiét tri hdn hop khi thap (5 MJ/Nm?). Trong trudng hop
st dung tac nhan khi héa la oxy dugc lam gia‘lu O, chiém
khoang 80%), ty 1€ khi N, trong hdn hop khi tong hop giam
xuong con khoang 20%, lam nhiét tri ctia hon hop khi ting
1én 8 MJ/Nm?. Tuy nhlep, vi¢c tach va lam giau khi O, trong
khong khi doi hdi nhu cau nang lugng cao, tang chi phi. Tac
nhan khi héa 1a hoi nudc s& thu duge hdn hop nhiét tri cao
nhat khoang 14,5 MJ/Nm?, diéu nay 1a do sy gia ting dang
ké ham lugng khi chay H,, CO, CH, (hinh 13).
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Nghién ctou da dua ra cac phuong phap xéac dinh, tinh
toan déc tinh dac trung cho CTR sinh hoat. Tt d6, tinh toan
duoc cac thong s6 co ban cuia CTR tai cac bai rac 1on ¢ Viét
Nam. Céc tac gia cling da khao sat anh hudng cua nhiét do
khi hoa, ty 1¢ dwong lugng khong khi, ham am dén thanh
phan khi tong hop, nhiét tri cuia hdn hop khi téng hop, do
chuyén hoa cacbon va hiéu sudt chuyén hoa nhiét cua khi
tong hop. Két qua nghién ciru c6 thé tom tit nhu sau:

- Nhiét do cao s& 1am ting nhiét tri cia hon hop khi, ciing
nhu hiéu suét chuyén hoa nhiét va do chuyén hoa cacbon.
Nhiét d6 khi hoa phu hop trong hé théng khi hoa 1a 650°C
voi ty 1€ duong lugng khong khi 1a 0,4.

- Ty 1¢ duong lwong khong khi cao lam ting d6 chuyén
héa cacbon, nhung lai 1am giam nhiét tri cia hdn hop khi
téng hop. Hiéu suit chuyén hoa nhiét tang 1én va dat cuc
dai, sau d6 giam xudng khi ty 1& duong lwong khong khi
tang. Ty 1¢ duong lugng khong khi phu hgp cho phan tng
khi héa CTR 12 0,5 v6i nhiét d6 600°C.

-bo 4m cao khong cai thién qua trinh khi hoéa, cling nhu
khong lam ting nhiét tri ctia hdn hop khi tong hop tir qua
trinh khi héa CTR.

- Tac nhén khi héa lam thay d6i thanh phan hdn hop khi
chay, ddn dén lam thay d6i nhiét tri hn hop khi. Trong cong
nghé khi hoa, tic nhan khi hoa 1a hoi nudc sé thu duogc hon
hop khi héa c6 nhiét tri cao nhat do lam ting nong do khi
chay H, va giam dugc nong do khi tro N, trong hdn hop khi.

Két qua nghién ctru c6 thé dua ra hudng dan tinh toan
khi hoa CTR d6 thi dé c6 thé thu dugc hdn hop khi c6 nhiét
tri cao nhat, tang hiéu qua qua trinh xir Iy CTR va tan thu
nang luong 1am nhién liéu thay thé.
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Ung dung anh vién tham két hop mé hinh
thuy van trong nghién ctru dong chay lu
luu vure song Vé tinh Quang Ngai

Nguyén Thi Thu Huyén"

Phong thi nghiém trong diém quéc gia vé dong lyc hoc song bién, Vién Khoa hoc thuy loi Viét Nam
Ngay nhén bai 9/10/2017; ngay chuyén phéan bién 13/10/2017; ngay nhan phan bién 27/11/2017; ngay chip nhén ding 11/12/2017

Tom tiit:

Ung dung anh vién tham két hgp mé hinh thiy vin trong nghién ciru dong chay lii luvu vire song V¢ trong bai bao nay
dwoc tip trung vao 2 diém: (1) Sir dung énh vién tham dé phan tich, danh gia sy thay d6i tham phii trén luu vure séng
Vé; (2) Nghién ctru diéu chinh cic thong s6 ciia mé hinh thiy vén cho lwu vue song VE dwa vao dir liéu phan tich tir
anh vién tham. Két qua nghién ciru buéc diu cho thay, anh vién tham phan anh khach quan nhlmg bién dong cua
cac ddi twong trén bé mit lll’ll vue va cho phép cip nhat kip thoi nhirng bién dong nay dé cung cip co sor khoa hoc
cho viéc xac dinh cac thong s6 ciia md hinh thiy van phu hop cho luu vuc. Pay la hwéng nghién ctru tét can tlep tuc
phat trién dé hoan thi¢n cong nghé va ning cao do chinh xac cho mé hinh thiiy vin.

Tir khéa: Anh vién tham, lvu viee song Vé, mé hinh thiiy vin, mwa - dong chiy.

Chi s6 phén loai: 2.1

Nhiing nam gan day, cong nghé vién tham va GIS duoc
chu trong ing dung trong cong tac quan ly thién tai & Viét
Nam n6i chung va cong tac phong chdng lut bio noi riéng.
Anh vién tham véi nhiéu vu diém nhu giau thong tin, chu
ky thu nhan thong tin ngfm, xUr Iy thong tin trén dién rong va
thong tin c6 tinh khach quan cao. Két qua phan tich tir anh
vé tinh cho céc thong tin tirc thoi vé cac dbi twong trén bé
mat dét tai thoi diém chup anh. Do vay, viéc khai thac Gng
dung anh vién tham da tré thanh mot trong nhiing hudng di
chu dao cua (mg dung va phat trién cong nghé vién tham,
nham phuc vu quéan 1y thién tai néi chung, cong tic phong
chéng lut bao noi riéng [1].

Céc luu vyce song cua Viét Nam rat thiéu cac s6 liéu quan
trac vé luu luong dong chay, do d6 trong cac nghién ciru vé
dong chay 11 trén luu vuc thuong st dung mo hinh thuy van
dé tinh toan luu luong 1i. Thong thudng mé hinh thuy vin
dugc thiét 1ap cho luu vuc nghién ciru véi cac dit liéu dau
vao 1a dir liéu vé khi tuong, thuy van. M6 hinh dugc hiéu
chinh thong qua viéc do tim bo thong s6, sau do bod thong
s6 nay duoc kiém dinh lai qua mat s6 tran 1 & nhiing thoi
diém khéc nhau, néu két qua tinh toan ¢ budc kiém dinh dat
yéu cau thi d6 12 bo thong s6 mé hinh phu hop cho luu vue.
B thong sé nay duoc sir dung dé tinh toan cho nhitng thoi

"Email: thuhuyen845@gmail.com
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gian 10 khac nhau trén luu vuc cling nhu ap dung cho luu
vuc tuong tu. Nhu vay, cach tiép can nay c6 han ché 1a khi
tinh todn dong chay lii cho nhiing thoi diém khac nhau (cach
nhau mot vai nim hay hang chuc nim) thi khi d6 cac didu
kién mat dém luu vuc da thay ddi khong giéng nhau, dan
dén két qua tinh toan s& khong dam béo, can diéu chinh lai
cac thong sé cia mo hinh. Véan dé dat ra 1 cin diéu chinh
céc thong s6 d6 theo hudng nao, ting hay giam thong s6 nao
va can ctr vao dau dé didu chinh lai cac thong sé cho phu
hop. Khi c6 dit liéu phan tich tir 4nh vién tham, s& thanh lap
duogc ban d6 hién trang 16p phu theo thoi gian, tir ban d6 nay
s& phan tich bién dong thanh phan 16p phu theo thoi gian.
Két qua bién dong tham phu s& gitip vi chinh lai cac thong
s6 ctia mo hinh thuy vin phu hop véi timg khoang thoi gian
cu thé.

Bai bao nay duoc thuc hién nham nghién ctru khai thac
nguodn dit liéu phan tich tir anh vién tham dé diéu chinh va
lga chon dugc bd thong s6 mo hinh thiy van MIKE NAM
phtt hop cho luu vuc séng Vé tinh Quang Ngdi. Ngudn dir
lidu nay s& cung cap nhimng thong tin dau vao va co s¢ khoa
hoc rit quan trong cho mé hinh thuy vén tinh toan dong chay
1d hinh thanh tir mua trén luu vuc séng. D6 13 co sé dé hiéu
chinh cac thong b cia mod hinh, nham tim duoc bd thong )
phit hop cho Iuu vire séng c6 tinh bién dong theo thoi gian.
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Abstract:

In this paper, the application of satellite images in
combination with the hydrological model for the study
of flood flow in Ve river basin focused on 2 aspects: 1)
Using satellite images to analyze and assess the change
of vegetation cover in Ve river basin; 2) Study on the
adjustment of parameters of the hydrological model for
Ve river basin based on processed data from satellite
images. Initial research results showed that satellite
images reflect objectively the variability of objects on
the surface of the river basin and allow timely updates of
these changes to provide a scientific basis for determining
the parameters of the hydrological model suitable for
the river basin. This good approach should be further
developed to improve the technology and accuracy for
the hydrological model.

Keywords: Hydrological model, rainfall-runoff, satellite
image, Ve river basin.

Classification number: 2.1

a cac tram khi tugng tinh Quang

Hinh 1. Vi tri luu vuc song Vé
Ngai.
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Pham vi va phuong phap nghién cuu

Pham vi nghién ciru: Nghién ciu dong chay I trén
luu vuce song Vé tinh Quang Ngai, gidi han khong gian tu
thuong ngudn vé dén vi tri tram khi tugng thity van An Chi
vo1 dién tich luu vuce khong ché 12 769 km>.

Phuong phap nghién curu: Ba phuong phap nghién cuu
chinh dugc ap dung: 1) Phuong phap tong hop phan tich dé
téng hop cac dit liéu co ban cua luu vuc; 2) Phuong phap
vién tham va GIS dé phan tich anh vién tham xac dinh thong
tin 16p phu cua luu vuc; 3) Phuong phap moé hinh toan ing
dung mé hinh thuy van MIKE NAM dé tinh toan dong chay
1.

Dir liéu sir dung: Nghién ctru da su dung dir liéu anh
vién tham, dir liéu khi twong thuy vin va dia hinh trén luu
vuc. Cu thé:

- Str dung anh Landsat 5, nam 2008, 2010; anh Landsat
7, nam 2009; anh Landsat 8, ndam 2016 chyp khu vuc luu
vuc song VEé va tinh Quang Ngii. Cac anh thu thap dugc
mic du ¢6 sé luong 16n nhung nhidu anh bi may che phu
mot phﬁn hodc toan bd luu vuc, nén sb luong anh su dung
dugc con han ché. Piéu nay anh huong it nhiéu dén cong
tac giai doan anh.

- Dit liu 43 diém mau chia khoa dé giai doan anh (di
thyc dia ldy mau dé tang do chinh xac ciia cong tac giai
doén anh).

- Dit lidu khi tuong thiy van: S6 liéu mua, boc hoi tai
cac tram Ba To, Minh Long, An Chi, Gia Vuc; s6 liéu luu
luong tai tram An Chi trong cac trén 14 nam 2008, 2009,
2010 va 2016 (lya chon theo thoi gian phan tich anh vién
tham).

- Dt li¢u dia hinh Iuu vyc song dang DEM 30 x 30 m
két hop mang song dé phan chia luu vuc va xac dinh cac dic
trung cua luu vyc song.

Két qua nghién cuiu va thao luan

Phdn tich bién dpng I6p phii trén luu viec song Vé
(2, 3]

Tu ngué)n dit liéu anh v¢ tinh Landsat 5, 7 va 8, su dung
phan mém ENVI xtr 1y dé xac dinh 16p phu trén bé mat luu
vuc tai cac thoi diém khac nhau. Cac budc co ban dé thuc
hién viéc phan tich xac dinh 16p phti nhu sau:

+ Xay dung anh t6 hgp mau va ting cuong chat luong
anh: Tao ra anh t6 hop mau c6 chét luong t6t nhat dé phuc
vu viéc chon mau va giai doan anh duoc chinh xac.

+ Nin chinh hinh hoc: Loai bo cac sai sd hinh hoc, dua
anh vé dung h¢ toa d9.

+ Cit anh: Cat anh dung theo ranh gidi luu vuc song va
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theo ranh gidi hanh chinh. Bi&n d&i tham phi trén lwu vire (giai doan 2008-2016)

+ Dinh nghia cac 16p: Xac dinh 16 chi ti€u cho cac 16p 120000
do6i tuong can phan loai. 100000

+ Lua chon cac dac tinh: Bao gf")m dac tinh vé phé vadac 20000

tinh vé cau trac, c¢6 ¥ nghia rat quan trong dé tach biét cac 2
16p dbi twgng véi nhau. g o0
+ Chon ving mau: Liy miu va giai doan bing mit. oo
20000

Trong k¥ thuat giai doan anh bang mit thi két qua giai doan
phu thudc nhiéu vao tri thirc, kinh nghiém cta nguoi lay 2008 2009 2010 2016 Nam
mau. Pidu nay anh huong dén két qua tinh toan phén loai.

Dién tich (ha)

Hinh 2. Bién ddi I6p pha trén luu vyc.

+ Tinh toan chi s6 thong ké mau: Xac dinh so pixel dugc - - — - —
R x s o x ; BAN DO LOP PHU TINH QUANG NGAI NAM 2009
lya chon trong ving mau, so t6 hop trong ving mau. = =000 Emsing

AT20000
AT20000

+ Phan loai cac d6i tugng: Cac chi tiéu phan loai dugc
xay dung dua trén cac ving mau da lya chon, st dung céac
tham so thong ké tinh duoc tir cac ving mau.

A

+ Ghép cac nhom dbi twong: Gop cac 10p da phan loai ¢6
cung tinh chat thanh mgt nhém.

1680000

+ Kiém tra thyc dia: Kiém ching lai két qua phan loai,
sit dung cac mau chia khoa suy giai anh c6 san dé kiém tra
ngau nhién trén anh.

+ Xuit két qua phan loai tir phan mém ENVI sang khuén
dang ArcGIS dé phan tich.

+ Tich hop két qua phan loai véi ranh gidi luu vuc bd

phan‘ T2ES T 1357 E
1:130,000
+ Tinh ty 1€ % cac loai 16p phu trén Iuu vuc tai cac thoi . Zeot07
diém chuyp anh, tir d6 xac dinh dugc bién dong cac loai 16p
pht theo cac giai doan khac nhau. BAN DO LOP PHU TINH QUANG NGAI NAM 2016
Két qua phén tich anh vién tham Landsat 5, 7 va 8 theo g N g
cac budc trén da xac dinh duoc bién dong 16p phu cac ndm A
2008, 2009, 2010, 2016 nhu trong bang 1 va hinh 2, 3.
Bang 1. Bién dong Iép ph trén luu vuc.
Dién tich thim phii theo cdc nim : :
Loai lép phit
Nim 2008~ Nam2009  Nam2010  Nim 2016
Cit 106.898 778.455 230.138 6233372
Cy bui 25.021,066 55250871 75.179,561  51392,584 o .
Dit tréng 508.789 13.557.955  817.154 58.392.584 5 g
Dit xdy dung 16943235 46.233 5.809.712 13.369.312
Dan cu 50.029 5.125.079 3.153.080 28.127.345
Puong giao thong 185.579 186.074 186.074 23.735.815 . .
g* S TS 5 351E g
Nuge 845.945 586.661 416.852 57.020.236 | Bt g 1.130,000
Rimg 77101972 48298438 34881187 48617324 - - -

Tong rimg + cay bui  102.123,038  103.549,309  110.060,748  100.009,908

Hinh 3. Tham ph trén luu vuc sdng Vé nam 2009 va 2016.

KHOA HOC |/,
ONG NGHE I.t Nam 60(6) 6.2018 46



Két qua phén tich cho thay, da c6 sy bién d6i tham pha
trén luu vuc song VE 1o rét tir nam 2008 dén 2016. Dién tich
tham phd nam 2009 tang so voi ndm 2008 khoang 1.426 ha,
nam 2010 tiép tuc ting 6.511 ha so v&i nam 2009, nhung
dén 2016 thi dién tich tham pha giam rd rét so voi nam
2010, khoang 10.050 ha. Di liéu nay s€ la co s& phan tich
xac dinh thong s6 md hinh MIKE NAM trong qua trinh hi¢u
chinh mo hinh.

Két hop dnh vién tham va mé hinh thiiy vin MIKE
NAM [4]

Phan tich ¢ nhay ciia cac thong sé trong mé hinh MIKE
NAM:

Céc thong s6 ciia md hinh: MIKE NAM c¢6 9 thong s6
chinh thay doi theo dac diém Iuu vuc, 5 thong s6 khac it
thay d6i [5]. Cac thong s6 chinh ctia mé hinh nhu bang 2.

Bang 2. Tong hgp cac théng s6 chinh ctia mé hinh Mike NAM.

TT Théongsé Dic trung Gia tri

| Umax Ham lu?ng eroc toi da trong dung 525 mm
lugng bé mat

2 Limax Ham lu?ng Euoic toi da trong dung 50-350 mm
luong tang ré cay

3 CQOF Hé s dong chay tran 0,1-0,99

4 CKIF Hé s6 dong chay sat mit 50-1.000 gio

5 CK12 Hftng soathm vglan chay truyén cua 3-72 gio
dong chay mat

6 TOF Ngudng dudi cia dong chay tran 0-0,9

7 TIF Ngudng dudi cua dong chay sat mat ~ 0-0,9

3 CKBF H‘ang so"thm gian chay truyén cua 500-5.000 gitr
dong chay ngam

9 TG Gié tri ngudng ting ré cdy 0-0,9

Chi tiéu danh gia mo hinh: Str dung chi sé NASH va sai
s0 can bang nudc WBL.

S Q% - Q')
NASH = 1-

n

Z (ind — O )2

1

Trong d6: Q' , 14 luu luong thuce do tai thoi diém i; Q
1a luu lqug thue do trung binh; Q' 1a Iuu lugng tinh todn
tai thoi diém i.

Phan tich d6 nhay thong s mé hinh: Mdi mot thong sb
ciia md hinh MIKE NAM déu c6 nhitng anh hudng nhat
dinh dén dong chay trén luu vyc. Nghién ctru da tinh toan
phan tich d6 nhay cia cac thong sé mo hinh dén két qua
tinh toan dong chay lii trén luu vyc thong qua viée danh gia
chi s6 NASH. Thuc hién viéc danh gia d§ nhay cac thong
s6 theo cach nhu sau: Hiéu chinh mé hinh qua mot tran I,
so bo xac dinh bg thong sb; thay doi timg thong s (ting/
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giam 10%, 20% va 30%), cac thong sb con lai giir nguyén;
xem xét sy bién d6i h¢ s6 NASH, WBL qua cac trudong hop
tinh toan.

Bang 3. Hé s6 NASH qua céc truding hop thay déi thong sé.

Thongsd LUmax  2.Lmax 3.CQOF 4.CKIF 5CKI) 6TOF 7TF  81G 9.CKBF
S0 093 096 082 0961 0734 094 0975 0975 0975
Q0 093 0969 0945 0% 089 099 0975 0975 0975
A0% 0974 0912 0974 0% 0925 093 0975 0975 0975
0% 0975 0975 0915 0975 094 0975 0975 0975 0975
0% 0974 0914 0904 090 0962 0975 0975 0975 0975
20% 094 094 0857 0960 0943 0970 0975 0974 0975
0% 094 09715 0820 090 0918 092 0975 0974 0975

Phan tich 46 nhay théng s8 ma& hinh
MIKENAM
1.2

1

e SN

NASH

Hinh 4. D9 nhay thong s6 mé hinh MIKE NAM.

Tir bang két qua bang 3 va dd thi hinh 4 cho thay, hé
s6 dong chay mat CQOF va hiang s thoi gian chay truyén
CK12 c6 sy bién thién 16n nhat. Do vay ma 2 thong sb nay
c6 anh huong 16n nhét, 1am thay doi 16n dén dong chay tinh
toan. Khi hi¢u chinh kiém dinh mé hinh s& quan tam dén 2
thong s6 nay khi diéu kién mat dém thay doi.

Phén tich hiéu chinh va kiém dinh mé hinh MIKE NAM:

Luu vyc song Vé dugc mo phdng trong mo hinh thuy
vin MIKE NAM gi6i han dén tram thity vian An Chi. Két
qué phan tich 16p pht trong phan trén cho thay, luu vuc song
Vé chu yéu 1a dién tich rimg va cdy bui. Do vay khi xét anh
huong cia 16p tham phii dén dong chay luu vuc thong qua
cac thong s ciia md hinh MIKE NAM d&é tai chi tap trung
xem xét su bién doi ctia hai 16p nay.

Lua chon chudi sd liéu tran 1d tir 7 h (16/10/2008) + 1
h (20/10/2008) lam s6 liéu hiéu chinh mo hinh va lua chon
cac tran 1 1 h (28/9/2009) + 19 h (5/10/2009); tran 1t 1 h
(13/11/2010) = 13 h (19/11/2010) vatran 1G 1 h (11/12/2016)
+ 19 h (31/12/2016) dé kiém dinh mé hinh. Trong qua trinh
hiéu chinh kiém dinh mé hinh, nghién curu tap trung xem xét
dén su thay ddi cua 2 thong s6 CQOF, CK 12 trong diéu kién
6 dir liéu vé tham phu thyc vat trén luu vuc.

a1
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Két qua hiéu chinh, kiém dinh mé hinh MIKE NAM
dugc the hién ¢ bang 4.

Bang 4. Thong s6 mé hinh MIKE NAM hiéu chinh luu vyc séng
Veé.

Thong s6 md hinh MIKE NAM Chi sb dénh gi

Nim

Umax  Lmax  CQOF CKIF CKIL2 TOF TIF TG  CKBF NASH  WBL(%)

2008 167 180 09 4137 177 0446 059% 031 1487 098 0,00

00:00 00:00 00:00
2008-10-17 10-18 10-19 10-20

VE. Accumulalod Gobs. Mion [m*3] —-—-—
uistad Qsim. Miion [m3]

12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00
2002-10-16 10-17 10-18 1019 10-20

Hinh 5. Két qua hiéu chinh mé hinh véi tran li 16/10/2008-
20/10/2008.

Két qua hiéu chinh mé hinh (bang 4, hinh 5) cho thiy,
dudng qua trinh Iii thuc do va tinh toan kha phtt hop vé dinh
va qué trinh, chi tiéu NASH bang 0,98 danh gia két qua
hiéu chinh mé hinh kha cao, sai s6 vé cin bang nudc bang
0. Bo thong sé ciia mé hinh s& duoc str dung trong qua trinh
kiém dinh tiép theo. Trong qua trinh kiém dinh, nghién ciru
da xem xét 2 truong hop (khong co dir liéu tham phu va cé
dir liéu tham phu) dé thay dugc anh huéng cua viée c6 dir
liéu tham phu.

Can cir vao két qua phén tich sy bién dong 16p tham phu
(16p rimg, cdy bui) dugc thé hién ¢ bang 1 va hinh 2, thay
d6i 2 thong sé nhay nhat cia mo hinh 1a CQOF va CK12
theo dién tich 16p phu theo nguyén tic: Dién tich tham phu
tang 1én thi hé s6 dong chay (CQOF) s& giam di, hang sd
thoi gian chay truyén (CK12) ting lén. Két qua mé phong
dong chay tinh toan va thuc do duoc thé hién & bang 5, hinh
6 va hinh 7.

Bang 5. Thong s6 md hinh MIKE NAM qua céc trudng hgp.

Théng s6 md hinh MIKE NAM Chish dinh g
Nim Ghi chi
Unx Lmx CQOF CKIF CKI2 T0F TIF 16 CKBF NASH WBL(%)
W 16718009 4BT 17 046 056 03 147 0% 0
167 180 09 4BT 177 046 0% 031 147 0% 106
167180 08 43T 117 046 05% 03 147 0% 53

167 180 09 437 177 0446 05% 031 147 080 3%

Higu chinh

(Chura cd il tham pha
2009

C6 dirligu thim pha

(Chua cd di liéu tham phu

00

167 190 0% 437 19 0M6 096 031 18T 0% 000 Codiléutimphi
" 167 18009 437 117 06 096 031 187 088 139 Chimcddiliuthimphi
Ul 1 09 437 17 0Me 0% 031 1487 095 010 Codilitutimphi
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Tran 1a Th 28/9/2009 - 19h 5/10/2009

I

 NASH:098
WL :5.3%

NASH:096 |
WBL :10.6% |

(1) Chua c6 dit liéu tham phd (2) Co dit liéu tham pha

Hinh 6. Két qua kiém dinh mé hinh véi tran lii lich sir nam 2009.

Tran G 1h 11/12/2016 - 19h 31/12/2016

NASH: 088 |
L WRL :129% | M

NASH: 0,96
WBL :0.1%

& St Wl ]

(1) Chua c6 dir liéu tham ph (2) Co dit liéu tham pha

Hinh 7. Két qua kiém dinh m hinh véi tran lii nam 2016.
Két qua tinh toan (bang 6) d xac dinh dugc:

- Véi tran [ thang 9/2009: Khi chua c6 dit liéu tham phu
thuc vat thi hé s6 NASH 12 0,96, sai s6 can bé’lng nudc WBL
13 10,6%, hai hé s6 nay da thay ddi khi qua trinh kiém dinh
¢6 st dung thong tin vé anh vién tham.

- Vi tran 1 thang 11/2010: Khi chua c6 dit li¢u tham
phu thi NASH = 0,8, WBL = 3,8%; khi c6 dir li¢u tham phu
thi NASH = 0,82, WBL = 0%.

- Vi tran 1 thang 11/2016: Khi chua c6 dit liéu tham
phu thi NASH = 0,88, WBL = 13,9%; khi co6 di li¢u tham
pht thi NASH = 0,95 va WBL = 0,1%.

Nhur vy, véi viéc tmg dung dnh vién thdm phan tich xac
dinh bién dong 16p phu dé cung cip thong tin co s¢ nhim
hidu chinh cac théng sb ciia mo hinh MIKE NAM d ting
dugc do chinh xac cac két qua tinh toan mé phong xac dinh
dong chay Iii trén luu vuc song Vé.
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Bang 6. So sanh sai s& kiém dinh md hinh MIKE NAM cho luu
vuc song Veé.

Co sir dung
anh vién thim

Chua sir dung
anh vién thim

TT Tran li
NASH ~ WBL(%) NASH  WBL (%)
1 28/9/2009 dén 5/10/2009 0,96 10,6 0,98 53
2 13/11/2010 dén 19/11/2010 0,80 38 0,82 0
3 11/12/2016 dén 31/12/2016 0,88 13,9 0,95 0,1
Két luan

Budc dau di tmg dung dugc anh vién tham trong viéc
phan tich x4c dinh cac thong s6 cia mé hinh thity vin MIKE
NAM cho luu vuc séng Vé tinh Quang Ngai. Két qua tinh
toan hiéu chinh va kiém dinh mé hinh cho théy, su dung
nguodn dir liéu phan tich tir anh vién tham dé cung cép cac
thong tin vé bién dong 16p phu trén bé mat luu vuc lam can
¢t cho viéc diéu chinh va lua chon dugc bd thong sb tot hon
cho mo hinh MIKE NAM.

Két qua nghién ciru cho thy sy bién d6i tham phu co
mdi lién hé truc tiép dén sy thay ddi cua cac thong s6 CQOF
va CK12 trong mé hinh MIKE NAM. H¢ s6 dong chay luu
vuc ty 1€ nghich véi dién tich tham phu, tie 1a khi dién tich
tham phu ting thi hé sé dong chay giam (lwong sinh dong
chay nhd) va ngugc lai.

Tuy nhién trong nghién ciru ndy van con mot s6 han
ché nhu: Anh vé tinh Landsat 1 anh quang hoc nén bj anh
huéng boi may, anh c6 d6 phan giai chua cao nén két qua
phan tich bién dong con bi anh hudng nhat dinh. Mit khac,
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mo hinh MIKE NAM la m hinh thong sb tip trung nén
chwa mo ta luu vuc chi tiét nhu cac m hinh thuy van thong
s6 phan bd khac (nhu mé hinh SWAT).

Phuong phép tiép can tmg dung thong tin dit liéu tir anh
vién tham dé lya chon bo thong s6 phit hop cho mé hinh
thity vin MIKE NAM va vi chinh theo diéu kién tham phu
cua luu vuc song Vé can dugc tiép tuc nghién ctu sau hon
dé ap dung cho céc luu vuc song khac khong chi trong pham
vi tinh Quang Ngai ma con cho céc luu vuc song khéc trén
ca nudc.
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Giai phap lwu giir va khai thac nwoc
trong mot so thanh tao b& roi khu vie Tay Nguyén
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Tom tit:

Luru giit nwéc trong cac thanh tao bé roi 1a hinh thire ding céc giai phap cong trinh dé giir nwéc lai trong cac 16 rong
ciia cac thanh tao bé roi. TAy Nguyén véi nhiéu dic thu riéng, lwong nwéc mwa, nwée mit trong miia mua cé triv
lwong rit 16m, thuong chiy tran va tiéu thoat gy nén ling phi tai nguyén, trong khi mia khé lai thiéu nuwée tram
trong ¢ nhiéu noi, bén canh dé trén khu vye nay cac thanh tao bé roi phin bd rong rii véi chiéu day l6m. Trén co
sé phan tich dic diém dia chit thiiy vin ciia cic thanh tao bé roi va su ton tai ciia cic thanh tao nay trong khong
gian dia chit, bai bao gi¢i thi¢u giai phap cong trinh lwu trir va khai thac nwéc trong cic thanh tao bé roi khu vue

Tay Nguyén.

Tir khéa: Pia chit thiiy van, khai thdc, lwu trit, Tay Nguyén, thanh tao bé roi.

Chi sé phdn logi: 2.1

- £ X
Dat van de

Luu giit nude vé mia mua dé sir dung vao mua kho 1a giai
phép hiru hi¢u nham chéng lai han han, nhat la trong diéu kién
bién dbi khi hau hién nay. D3 c6 nhiéu hinh thtc luu giit nude
khéc nhau nhu hd chira, bé chira, hd treo. .. dugc nghién cuu
va 4p dung tai khu vyc Tay Nguyén. Tuy nhién van chua giai
quyét triét dé dugc van dé thiéu nude sinh hoat va nude san
xuat trong mua kho.

Véi dic diém thuy van, luong mua va nudc mat trong mua
mua co trir luong rat 16n, thuong chay tran va tiéu thoat gay
nén lang phi tai nguyén, trong khi mua kho lai thiéu nudc tram
trong & nhiéu noi. Mit khic do anh huéng cua diéu kién ty
nhién nhu khi hau, dia chit ma cac thanh tao bé roi (edQ) ciing
nhu cac thanh tao bdi tich (aQ) cé thanh phﬁn da dang, dién
phan bd rong, chiéu day 16n [1-3]. Tuy theo su ton tai cla cac
thanh tao trong khong gian ciing nhu dic diém dia chat thiy
van cla céc thanh tao d6 ma c6 thé hinh thanh dugc cac cau
trac luu gitt nude.

Luu gitt nudc trong cac thanh tao bo roi 1a hinh thirc dung
cac giai phap cong trinh dé giit nudc lai trong cac ‘16 rong clia
cac thanh tao bd roi. Trén co sd phan tich dac diém dia chét
thuy van cta cac thanh tao bd 101, bai bdo gidi thi€u giai phap
cong trinh luu trit va khai thac nude trong cac thanh tao nay &
khu vuc Tay Nguyén.

Co sd khoa hoc ciia gidi phap

Dic diém chung ciia cdc thanh tgo bé roi khu vwee Tay
Nguyén

Cac thanh tao bd roi khu vuce Tay Nguyén dugc hinh thanh

‘Tac gia lién hé: Email: huyvuongdki@gmail.com
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chit yéu do qua trinh phong hoa tai chd va qua trinh rira troi, boi
tich ctia chinh céc san pham phong hoa d6. Trén co s sy phan
bo, phan loai cac loai da géc ¢6 thé chia ra cac thanh tao b roi
khu vgc Tay Nguyén thanh cac dang sau:

- Thanh tao bo 101 trén da phong hoa Bazan: Loai thanh tao
nay phu 1én khoang 25-30% [3] dién tich bé mat lanh thd Tay
Nguyén, cht yéu phan bd & cac khu vuc Pleiku, bic Buén Ma
Thudt, Buén Ho, Ea H’leo, Dik Mil, Puc Trong, Krong Pak,
Pik Nong, Di Linh. Thanh tao nay co chiéu day tir 10-50 m,
16n nhét 13 & phan vom cao nguyén Kon Ha Ning, Pik Nong
(dat 32,0-82,5 m).

- Thanh tao bo roi trén da& magma xam nhap: Trén dia ban
Tay Nguyén thanh tao nay phan bd thanh cac dai nhu sau: Dai
& ria phia dong, kéo lién tuc tir Tu Mo Réng xubng Krong
Pa, Chu Yang Sin; dai ¢ phia tdy Truong Son, tu Bak Glei
xudng Chu Prong, vong qua Krong Pa theo hudng dong nam
[2]. Thanh tao nay c¢6 chidu day thay ddi tir 10-40 m.

- Thanh tao bo roi trén d4 tram tich luc nguyén: Thanh tao
ndy phan b6 chi yéu ¢ phia nam, bao gobm tinh Pac Lac va Lam
Dong [2]. Chiéu day cua thanh tao nay thuong tir 5-10 m.

- Thanh tao bo 1oi trén da bién chat: Phan bé chu yéu ¢ phia
tay béc, bic va dong Tay Nguyén [2]. Thanh tao nay phan bd
du6i dang dia hinh nui cao, phan cit manh. Chiéu day khoang
10-20 m.

- Thanh tao bdi tich (aQ): Phan bd doc céc thung liing song
sudi, rai rac ¢ nhiéu noi [2]. Dat d4 chira nude chii yéu 1a cét,
sét pha, cudi soi v6i chidu day thay doi tir 0,5-46 m (Krong
Pik), thuong gip 3-5 m.
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Abstract:

Water storage in loose formations is a method using
structure measures to keep water in the formation
pores. The Central Highlands with specific features and
high volume of rainfall and surface runoff that often
drains out, while water scarcity is very critical during
the dry season in many places of the region; in addition,
the loose formations are widely distributed across the
region with high thickness. Based on the analyses of
hydrogeological characteristics of the loose formations
and its existence in a geological space, the paper presents
structure measures for water storage and exploitation in
the loose formations of the Central Highlands.

Keywords: Central Highlands,
hydrogeological, loose formation, storage.

Classification number: 2.1

exploitation,

Céu tricc dic trung ciia thanh tao bé roi

Kha néng luu gilr dugc nude cua thanh tao ngoai cac yéu td
nhu thanh phan hat, do 16 rong, hé s6 thim thi con phu thudc
rat nhidu vao sy ton tai cia chinh thanh tao do trong khong gian
dia chat chung, hay néi cach khac 1a cAu trac dia chit. Trén co
sO két qué khdo sat va tai li¢u thu thap dugc thi thanh tao bd
roi trén khu vire Tay Nguyén co thé chia thanh 2 dang cu trac
chinh nhu sau:

Céu trac thanh tao bo roi trén da bazan (cau triic 1): Mt
cat ddc trung cua dang cau trac nay c¢6 dang nhu hinh 1.

Trén co s& phan tich ciu triic ctia thanh tao va céc thong
s6 dia chét thuy van (bang 1), cho thdy sy van dong cua
nude trong cdu trac ndy co quy luat nhu sau: Nudc mua,
nu’('rc tudi mot phan chéy tran trén mat dat, mot phan thim
xudng 16p 1 sau d6 thdm vao 1op 2a - day la lorp c6 tinh luu
thong nudce trung binh c6 thé nam doc vé sudi, vi vay nudc
s& theo 16p nay va xuét 16 ra ngoai bé mat (quy ludt nay
dugc thé hién rd o hinh 2).
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Lép Mo ta dia tang (cAu tric 1)

e e i

Lop b01 tich (aQ), thanh phin
chu yéu 13 sét pha dét co tinh
thim nu6e yéu, mic do heu
thong nude yéu; chiéu day
tir 2-10,0 m, phé bién nhét 13
khoang 2-3,0 m.

Sét pha, sét mau xam ndu,
nau do, lan dam san (edQ)
Pit c6 tinh thdm yéu, chiéu
day tir 3-5,0 m.

Dai laterit thanh phan la dam
manh 14n dit, déi co tinh
thAm nudc trung binh, chidu
day tir 0,4-2,0 m.

2a

Hinh 1.

Mit cit dic trung

thanh tao b6 roi trén da
b Sét pha, sét mau xam nau,
azan. 5 nau do, 1an dam san (edQ)
Pit co tinh thim yéu, chiéu
day tir 10-20,0 m.
Bang 1. Thong so dia chat thdy van cac I6p bé rdi clia cau tric dang 1.
Loy [Khdilwgngthé Khilwgng — DHIB H@ sb thAm (@6 nuée
P tich (g/em®) riéng (g/cm®)  rong (%)  ho khoan dao)
la 1,62-1,72 2,69-2,78 40-54 6x10°-1x10°
1 1,57-1,69 2,72-2,87 52-65 3x10°-1x10*
2a - - - 1,3x10%-5,2x10*
2 1,55-1,74 2,70-2,88 51-66 2x107-6x10°

Hinh 2. Non hg khoan dic trung cho ciu tric 1.

Cdu triic thanh tao b roi trén da magma, bién chat,
tram tich luc nguyén (cdu triic 2): V& mit hinh dang, cdu
trac 2 va cdu trac 1 tuong tu nhau, tuy nhién do anh hudng
cta thanh phan d4 goc ma thanh phan cap phdi va tinh tham
nude cia cac 16p dat cau tao nén 2 thanh tao d6 c6 nhing
dic diém khac nhau. Mat cat dic trung ciia cau tric niy
duoc thé hién & hinh 3, cac thong s6 dia chat thiy van cua
céu triic dugc trinh bay ¢ bang 2. Nén hd khoan dic trung cho
chu trac dang 2 khu vyc suon ddi va long subi dugc thé hién &
hinh 4 va 5. Cac thi nghiém xéc dinh hé s thdm ctia cat s6i va do
nude hd khoan, hd dao xac dinh hé s6 thim cua cac 16p dat
dugc thé hién ¢ hinh 6 va 7.

Vén dong ciia nude trong cau tric ndy co quy ludt nhu
sau: Nudc mua, nude tudi mot phan chay tran trén mit dat,
mdt phan thdm xudng 16p 1, sau d6 gap 16p mit cia lop21la
16p khong thim nén nude s& van dong trén bé mat tlep giap
nay va xut 16 ra bé mat dit (quy ludt nay duoc thé hién rd
6 hinh 3).
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M6 ta dia tAng (cu triic 2)

L&p bdi tich (aQ), thanh phan cha
yéu 1a cat hat vira 13n cudi soi. DAt
¢6 tinh thdm 16n, mirc d6 luu thong
nude cao, chiéu day phé bién nhét la
khoang 2-3,0 m.

L6p boi tich (aQ), thanh phan chu
yéu 13 sét pha nhe mau x4m vang,
xam nau. Dét ¢6 tinh tham nudc yéu,
muc do luu thong nude kém.

Sét pha, sét mau xam nau, nau do,
1 1an dam san (edQ). Pt co tinh thim
trung binh, chiéu day tir 1,5-3,0 m.

Hinh 3. Mit cit dic trung
thanh tao bé roi trén da
magma, bién chat, tram
tich luc nguyén. 2

Sét pha nang, nau do dom tring, 1an
dam san (edQ). Pat c6 tinh tham
yéu, chiéu day tir 7-25,0 m.

Bang 2. Thong s6 dia chat thly van cac Iép bé rdi clia cau tric

dang 2.
L Kbl it D9 LG
tich (g/cm?®) riéng (g/cm®)  rong (%) dio)
la 2,65-2,69 2,65-2,69 35-40 4x10"-2x10?
1b 1,75-1,88 2,70-2,74 30-42 1x10°-3x10°
1 1,67-1,78 2,68-2,73 49-61 3,2x104-4x10°
2 1,71-1,88 2,71-2,79 45-51 1x10°-4x10°

Hinh 4. Non h§ khoan
dic trung cho cau tric
dang 2 khu vuc sudn
doi.

Hinh 5. Non h& khoan dic trung cho
cdu tric dang 2 khu vuc long sudi.

Hinh 6. Thi nghiém trong phong xac dinh hé s thim cta cat séi.
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Hinh 7. Thi nghiém dé nudc hd khoan, hd dao xac dinh hé so
tham cta cac lép dat.

R TR s T g £

Cac thanh tao bo roi trén dia ban Tay Nguyén c6 dién
phén b rong, chiéu day 16n va tiép xitc tryc tiép voi nude
mua va nude mat. Két qua khao sat danh gia sy ton tai clia cac
thanh tao d6 trong khong gian dia chat ciing nhu céc thong
sO dia chat thuy van ciia cac 16p dat d4 cdu tao nén cac thanh
tao bo roi cho thiy c6 thé luu giit nude vao trong 16 rong ciia
cac thanh tao nay va khai thac hiéu qua ngudn nude d6 néu co
duoc céac giai phap khoa hoc va cong ngh¢ phu hop.

Pé xuat mo hinh luu giif va khai thac

Gidi phdp lwu triv va khai thic cho dang ciu triic 1
(Céng trinh gom, lwu trit nwdc chin doi)

a) So d@o cong nghé ciia giai phdp (hinh 8, 9):

R

Hinh 8. Phdi canh va mat bing so do cong nghé.

7

Ll
1ich;

- Cong trinh trff nude

- Hao thu va giir nude

- Ong loc thu nude

Cit soi

- Di dam cdp phdi

- Vii chong thim HDPE

@]
€
£

R o

Hinh 9. Cit ngang so do cong nghé theo dudng A-A.

92



b) Nguyén ly hoat dong cua giai phap (hinh 10):

Trong nguyén 1y nay, hao thu nude ¢6 nhiém vy luu gitr va
thu gom nude dé chuyén vé cong trinh trir nudce. Ngoai ra mot
phan nudc mat, nudc mua sau khi ngdm xudng dat s& duoc
luu lai trong d6i luu thong nude (doi 2a).

Nuéc mua,
nuoc twdi

gnm mn’!c ’ trit nu&c ‘

Hinh 10. So dé nguyén ly hoat dong ctia giai phap.

¢) Tinh todan luong nudc chdy vao hao thu nudc:

Luong nudc tich vao hao gom hai dai lugng chinh 14 luong
nudc tham trén bé mat va luwong nudc tham qua tiét dién cia
mat cat gilta hao thu nude va 16p 2a, dugc thé hién qua cong
thure sau:

Qthu = Qm + Qn )
trong d6: Qm 1a lugng nudc mit chay tran va thdm tryc tiép vao
hao thu nudc; Qn la luvgng nude ngam trong thanh tao bd o1 tham
vao hao thu nude.

Luong nudc mat chay qua mot don vi hao thu nudc trong
mua mua dugc tinh theo cong thirc [4] :

q,=Pe*F )

trong do: q_ 1a lugng nudc chay qua mot don vi hao thu nude
trong mua mua; Pe 1a tong do siu dong chay hiéu dung trong
mua mua; F, 1a luu vuc cho mot don vi hao thu nude.

Luong nudc ngam tryc tiép vao mot don vi hao thu nude
dugc tinh theo cong thirc:

an = a *qm
trong d6 a 1a hé s6 ngém, thuong 1y tir 0,3 dén 0,35 [5, 6].

Gia sir 6 hao thu nudc co chidu dai 1 L, ta s& ¢ tong
lugng nude mat chay qua hao:

Q,=L*Q,, A3)

Luong nude ngam chay vao hao thu nuée duge tinh theo
cong thie sau:

H

Qn=F*K=*— 4
trong do6: Q_1a lugng nude ngam chay vao hao thu nudc; F 1a
dién tich tiét di€én mat cat gilra hao thu nude va 16p tham nudc;
K 1a hé s6 tham cua 16p tham nudc; H/L 1a gradient tham.

Gidi phdp lwu triv va khai thic cho dang ciu tric 2
(Cong trinh thu gom, luu triv ngam trén suoi)

a) So d6 cong nghé ciia giai phap (hinh 11-14);
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Hinh 12. Cit ngang so do cong Hinh 13. Cit ngang so do

nghé theo dudng A-A. cong nghé theo duong C-C.
Ong loc thu nréc Ong gom nwéc tir éng loc Vii HDPE
T Cugisdi_ G
ok “Cudishi .

H|nh 14. Cit doc so db cong nghe theo du’dng B-B.

b) Nguyén Iy hoat dong cua giai phap (hinh 15):

e e

Hinh 15. So db nguyén ly hoat dong ctia giai phap.

Nudc mat, nude tudi theo dong mat va dong ngﬁm duoc
luu gitr lai trong hao thu nudc va tang boi tich cudi soi long
sudi (1a). Hao thu nuoc (5) dugc két ndi truc tiep voi be thu
nudce.

H¢ thong luu gitr va khai thac nudce trong tang cudi soi
¢6 cac hang muc cong trinh nhu sau:

- Tuong ngam (1) c6 nhi€ém vu ngan dong ngam va giit
nudce lai trong tang cudi soi long suoi (1a).

- Ong gom nudc (2) c6 nhiém vu gom nude tir cac ong

loc.
- Ong loc (3) c6 nhiém vy thu nudc trong téng cudi soi.
- Bé thu (4) c¢6 nhiém vu thu nudc tir cac dng gom.
- Nudc tir bé thu dugc cip truc tiép dén cong trinh trix
93



s Khoa hoc Ky thuat va Céng nghé

bang dong luc.

¢) Tinh todn khai thac hop Iy nguon nuéc trong tang
Ccuoi Soi:

- Lugng nudc luu gitr lai trong hao thu nudc dugce tinh
toan theo phuong phap néu trong cac cong thirc 1-4.

- Lugng nude luu giit lai trong trong tng cudi soi duoc
tinh bang tong thé tich 10 rong cta tang cudi soi trong vung
khong ché cua tuong ngam.

- Luong nudc khai thac.

Quan hé gitta lvu lugng tudi thuong dugc thé hién qua
cong thtc sau day:

Q, =SxT 5)

trong do: Q la lu’cmg nuée toi thidu dé tudi cho mot dién
tich S (ha); T 1a hé so tudi.

Nhu vdy dé dam bao nhu cau tudi thi hé thong thu nude
phai thu dugc mot lugng nude 1on hon luu lugng yéu cau
Q,,=1.2+1,4Q (m¥/s).

Luu lugng Q. ph}.l thudc vao kha ning thu nudc cia dng
loc, kha nang cung cap nudc ciia moi truong thu nude. Quan
hé gitta kha nang thu nudc cua éng loc va lugng nudc thu
dugc biéu thi qua cong thic:

Qn=a*L (6)
trong do: q 1a ty luu luong (luong nudc thu duge trén moi
mét chiéu dai ong loc, m*/s/m); L 1a tong chiéu dai ong loc.

Nhu vay, thiét ké hé théng 1y nudc ngam 14 tim ra duoc
g, L phu hop va bo tri thiét ké phu hgp véi dac diem dia
hinh, cAu trac dia chit thuy van hop nhat.

Theo gigo trinh dong luc hoc nude dudi dat [7] thi q luu
lugng dong chay dén 1 m dai ong loc dugc tinh theo cong
thirc sau:

KeHLyer (342D

— — 1

q =Wl = 7)
I 7
=°* (Lnz, /2 = Inr,) * 71 +,

trong do: q 1a luu lwong dong chay dén 1 m dai dng loc
(m*/s/m); K 1 hé s6 tham ctia moi truong (m/s); W 1a luu
luong dong thdm 6n dinh,do nude mit cung cap (m/s); L.
la khoang céach gitra hai ong loc (m); H la khoang céach tur
muc nude sudi dén tim éng loc (m); Z, 1a do séu dat éng loc
(m); r_la ban kinh 6ng loc (m). Céc thong s6 nay dugc minh
hoa trong hinh 16.
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Hinh 16. Minh hoa céc thong sé trong cong thic 7
Keét luan

Céc thanh tao bd roi trén dia ban Tay Nguyen c6 dién
phan bd rong, chiéu day 16n va tiép xuc truc tlep voi nu0’c
mua va nudc mat. Trong cac thanh tao do ton tai cac cau
tric c6 cac dic diém dia chat thuy van dam bao cho viéc
luwu giit va khai thac ngudn nude nay phuc sinh hoat va san
xudt. Giai phap cong trinh gom, luu trit nude chan doi va
giai phap cong trinh thu gom, luu trit ngdm trén sudi duogc
gidi thi€u trong bai bdo nay la cac giai phap co tinh khoa
hoc va thuc tién cao.
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Panh gia mirc ti€u thu nz‘mg lwgng riéng
cho bang tai mé ham 10 c0 mgt cum dan dong
sit dung hdp giam téc banh ring con tru

Lé Vin Pat"”, Nguyén Ngoc Linh?, Nguyén Vin Kyu?

Vién Co khi Nang luwong va Mo -

Vinacomin

’Truong Pai hoc Thuy loi
Ngay nhén bai 2/2/2018; ngay chuyén phan bién 5/2/2018; ngay nhan phan bién 12/3/2018; ngay chip nhan diang 26/3/2018

Tém tit:

Mikc tiéu thu niing lwong riéng la chi tiéu dang dwoc sir dung dé danh gia hiéu qua vé niing lwong ciia bing tai mé
ham 10 c6 cong suit I6n. Trong bai bio nay, mirc tiéu thu ning lwgng riéng va cong suit din dong dwoc xem xét 1a
ham x4p xi ciia khdi lwong tai chét trén bing tai. Quan hé giira mirc tiéu thu ning lwong riéng véi khoi lwong tai
dwoc thiét 1ap dwéi dang giai tich. Tiép theo, mirc tiéu thu ning lwong riéng dwoc ap dung dé phan tich hiéu qua
vé ning lwong cho dang bing tai mé ham 16 ¢6 mdt cum din dong sir dung hop giam téc banh riang con tru véi mot
s6 so' 6 din dong khac nhau. Két qui ciia nghién ctru c6 thé ap dung cho bai toin phén tich téi wu hoa ning luwgng

tiéu thu cua cac bang tai mé ham lo.

Tir khéa: Bing tii mé ham 16, hop giam toc banh ring con tru, micc tiéu thu ning lwong riéng.

Chi sé phén loai: 2.3

Pat van de

Hién nay, bang tai 1a mét trong nhiing thiét bi chu dao
trong hé thong van chuyén cua cac mo ham 10, déac biét 1a
cac mo than. Cac hudng phat trién cong nghé gan day cua
bang tai dang dugc tap trung nghién ctru la [1]: Tbi wu hoa
nang luong ticu thy, t6i uu hoa tuyén van chuyén, phan bd
cac cum dan dong, phan tich va mo phong.

Céc huéng phat trién nay ludn gin ket chat ch€ voi nhau
vé mit k¥ thuat ciing nhu vé mit kinh té. Déi voi cac mo
than hién dai, viéc phat trién cong nghg cho bang tai lu6n di
lién v6i muc tiéu nang cao ning suat va giam chi phi khai
thac [1, 2]. Do dac trung co ban 1a dia hinh dbc, nén cong
suét ciia cac bang tai lap trong m6 ham 16 kha 16n do phan
cong suét tiéu ton dé nang vét liéu chiém ty 18 cao, ¢ the
1én dén 90% t téng cong sudt [1]. Mat khac, do co yéu cau
déc thu vé phong chong chay n6 nén hé théng dan dong va
bing nim trong so cac bd phén co gia thanh cao nhit. Vi
vay, viéc toi ru hoa hé dan dong trong thiét ké bang tai la
mdt bai toan quan trong, can c6 1oi gidi hop 1y [3]. Khi tang
s6 lugng cac cum dan dong s& dan téi két qua quan trong la
giam dugc cudng do cua bing, gitip cho khdi luong va két
cAu cua bang tai nhe hon, nho gon va ré hon. Déng thoi, mot
két qua quan trong khac 1a kha nang chudn hoa cac bo phén,
nho do khi chidu dai ctia hé thng va cong suit ting 1én thi
van c6 thé sir dung cung loai bang bang cach bd sung thém
cum dan dong [4]. Tuy nhién, viéc ting ) lugng cum dan
dong ciing co6 thé dan t6i viée ting gia thanh cua ching [3,

‘Tdc gia lién hé: Tel: 0934208293
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5]. Mat khéc, khi tang ) lugng cum dan dong, t6i wu hoa vé
nang lugng ti€u thy ciing 1a van dé rat dugc quan tam trong
nghién ctu [1, 2, 5].

Semenchenko va cong sy [2] da tién hanh nghién ctru
thuc nghiém vé muc tiéu thu nang lugng trén mot bang tai
van chuyén & mo than. Duya trén mé hinh hoi quy tuyén tinh
giita cong sudt dan dong va khdi lugng tai chat trén bing,
cac tac gia [2] cling da phan tich danh gid dugc mic tiéu
thu ning luong riéng cia bang tai theo muc do chat tai. Ap
dung mo hinh xap xi néu trén, trong nghién ctru cta ching
t6i chi tiéu mirc tiéu thu ning luong riéng dugc st dung dé
phan tich cic phwong 4n b tri cum dan dong sir dung hop
giam t6c banh rang con tru lip tai vi tri dau cua bang tai mo
ham 16. Tinh toan cu thé dugc tién hanh trén mot bang tai
ctia Vinacomin véi s6 lidu duoc cung cap tir két qua dé tai
“Nghién ctlru thiét ké, ché tao noi dia hoa cac hop giam tde
banh riang con try thuong dung trong bang tai mo ham 10
cua Vién Co khi Nang lugng va Mo.

Noi dung nghién ciu

Xay dyng quan hé giai tich gitra chi s6 mirc tiéu thy ning
luong riéng va khdi luong tai chét trén bang cua bang tai
moé ham 10 duya trén: Phuong phap tinh cong suat theo cach
tiép can vé can béng nang lugng, ro1 rac hda qua trinh chét
tai ctia bang tai mo ham 16 va sir dung xap xi tuyén tinh ciia
cong suit theo khéi luong tai.
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Analysis of the specific energy
consumption for underground
mining belt conveyor with single drive
unit using bevel helical gearboxes
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Abstract:

The specific energy consumption is an important crite-
rion which is used to evaluate the energy efficiency of
underground mining belt conveyors. In this paper, the
specific energy consumption is considered as a function
of the load weight on a belt conveyor which is expressed
in analytic form. This formulation is then used to anal-
yse the energy efficiency of a typical underground belt
conveyor in coal mines with single drive unit using bevel
helical gearboxes in compliance with several transmis-
sion schematics. The result of the paper can be applied
to the optimization problem of energy consumption for
underground mining belt conveyors.

Keywords: Bevel helical gearbox, specific energy
consumption, underground belt conveyor.

Classification number: 2.3

Ap dung mrc ti€u thu nang lugng riéng thu dugc dé so sanh
hi¢u qua v€ ndng lugng cua cac so do din dong kiéu don - don,
kiéu kép - don va kiéu kep kép cho dang bang tai mo him 16
¢6 mot cum dan dong véi hai tang dan st dung hop glam tdc
banh rang con try. Trong tinh toan, nhom nghién ctru da st
dung cac sd liéu tir mot bang tai dién hinh ctia Vinacomin.

Két qua va thao luan
H¢ so chat tdi va hé so mire tiéu thu nang luwong riéng

Pé danh hiéu qua ning lu’ong ctia viéc van chuyén vat lidu
mo, muc ti€u thy nang lugng riéng E duge su dung. £ dugc
dinh nghia 1a nang lugng ti€u ton dé van chuyén 1 tan vét li¢u
mo bang bang tai trén cy ly 1 km, duoc xac dinh nhu sau [2]:

_1000P  kWh I
0,L° Tkm

Trong do, O, la ndng suat trung binh (T/h), L 1a cy ly véan
chuyén (m). Cong suat dan dong cho bang tai la P (kW):

Fv

P= ¢ 2
10007 @
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v6i F la lye cang hiru ich (N); v 1a van tdc cua bang (m/s) nla
hi¢u suét ctia cum dan dong. Hién nay, c6 hai cach tiép can pho
bién dé tinh toan lyc cang hitu ich F, dugc su dung trong cac
tiéu chudn thiét ké bang tai. Thu nhat 1a cach tiép can vé can
bang luc sir dung trong cac tiéu chuan ISO 5048, DIN 22101,
CEMA. Thir hai 1a cach tiép can vé can bang ning luong sir
dung trong tiéu chuan JIS B 8805 ciia British Coal.

Theo cach tlep can vé can bang nang lugng thi cong suat
cla bang tai co thé chia lam ba thanh phan chinh la:

P=P,+P +P (3)

Trong do, P, la cong suat dé dan dong bang khong tai, P,
cong suat dé Van chuyen vt li¢u theo phuong ngang, P, la cong
suat dé nang vét liéu theo phuong dung.

Dé don gian hoa, khi xay dyng cong thirc (3), nghién ctru da
bo qua thanh phan cong suat dé khic phuc céc Iyc can phu nhu
luc can tai vi tri pheu nap liéu hay lyc can cia bg phan 1am sach
bang. Ba thanh phan cong suét néu trén dugce x4c dinh nhu sau:

P, =gf(L,+ L, )gv/1000 “)
F,=gf(L,+L,)q;v /1000 (5)
P, = gHvq; /1000 (6)

voi g = 9,81 m/s* la gia tdc trong truong; L, 1a khoang cach van
chuyen theo phuong ngang (m); L, la chleu dai diéu chinh (m),
v6i L, =300+1200 m thi L =45 m Hla chleu cao van chuyen
(m); f 13 hé sb can cua cac bo phén chuyén dong, dbi v6i bing
tai thong thuong = 0,02, con ddi véi bang tai & mo thi fthudng
duoc lay tir 0,025 dén 0,035 [2], trong [2] ciing khuyén nghi
tang hé s can fthém 30% trong tinh toan cho bang tai ham 10,
cu thé 1a f 0,05, do hién tuwong ket con lan d& thu’ong xdy ra
trong moi trudng lam viéc & ham 1o, British Coal yeu cau f lay
trong khoang 0,03 dén 0,041 [4]; kh01 luong don vi cua tai g,
(kg/m) va khéi lurong cac bo phan chuyén dong phan bé theo
chiéu dai cua bing ¢ (kg/m) duoc xac dinh theo cac cong thirc:

o. 10000
= = _ 7
9dc 3.6v I3 ( )
qd=d4qro t9ry *+ qu (8)

v6i L =L, /cosd; W 1a tong khéi luong tai trén bang (T); ¢,
1a khéi luong don vi bd phan quay cua cac con lin d& trén
(kg/m); g, 1a khdi lvong don vi bd phan quay cua cac con lin
do dudi (kg/m); g, 1a khéi luong don vi ciia bang (kg/m). So
sanh vé cong suat tinh toan theo cac tiéu chuan khac nhau cho
mot bang tai cu thé [4] cho thdy két qua tinh toan theo British
Coal cao hon mét chut so voi theo céc tiéu chuén khac do ¢o hé
0 can f'4p dung cho bang tai trong mo than 16n hon so véi diéu
kién thong thuong.

Trong céc tiéu chuan tinh todn néu trén thi tai & trén bing
duoc coi 1a tai trong phan bd déu ¢ /6 xac dinh theo cong thuc
(7), c6 nghia la khi tinh toan murc ti€u thu ndng lugng cua bang
tai thi lu6n g vdi tai 16n nhat Déi voi béang tai su dung trong
him 16 nhur mo than, do diéu kién dia chat, khai thac va trung
chuyén nén qué trinh chét tai 1én bang thuc té 1a mot qua trinh



ngiu nhlen bdi vay viée chat tai trén bang khong lién tuc va
khong déu. Mot cach mo ta gan dtng 1a qua trinh chét tai dién
ra theo timg dot, khdi luorng chét tai mot dot duoc dic trung boi
khéi lugng tai trén bang ciia dot do. Khi nghién ctru anh huong
cta viéc nap liéu khong déu doi v6i cong suat va tidu thu ning
lugng cua bang tai trong mo than, trong [2] 4p dung mo hinh hoi
quy mo ta sy phu thudc ciia cong suat theo khoi lugng tai nhu sau:

P =P, +WAP, )

Trong do, P, W, lan luot 1a cong suat dian dong va khoi
lugng tai trén bang ta1 dot thtr i; AP, (kW/T) la cong suat din
dong can thlet dé van chuyen 1 tin kh01 luong tdi . Stir dung
cong thire xap xi (9), két hop véi (3) ta co:

P-P, B,+B,

W: i eb _
' AF, AP,

trong do, AP, dugc xac dinh tr (3) dén (6), voi chu y 1a khéi
lugng don vi cua tai ling voi 1 tan Ag, =1000/L:

(10)

AP, = AP, + AP = gv[ f (L, +La)+H]1AO‘1(’)GO

(11)

=gv[f(L,+L)+H]/L

Tu (1), (7) va (11) ta c6 chi sé muec tiéu thy nang luong
riéng £, twong ing voi khoi luong tai W:

E(w) 10002 P
OL  3,6vW, (12)
_ PRyt f(L,+ L)+ H]W, /L
- 3,6V,

Pé phan tich quan hé gitra mure d chit tai va muc d9 tiéu
thu nang luong riéng, ta ¢6 thé sr dung hé sé chét tai:

W, (13)

max

C =

C,la dai lugng khong thir nguyén, c6 gia tri tir 0 dén 1, the
hién muc do cua khdi lugng tai W so vei khéi luong tai 16n
nhat Wm W . duge xac dinh bang cong thirc (7), tuong tmg
vOi nang suit 16n nhat Q. Voi cac mirc do chét tai C, khic
nhau, sir dung cac cong thirc tir (3) dén (12) ta c6 thé x4c dinh
duoc cac cong suit dan dong va mirc tiéu thu nang luong riéng

tuong tng.

Phén tich mirc tiéu thu nang luwgng riéng ciia bang tdi mo
ham 1o c6 mgt cum dan dong véi hai tang dan sir dung hop
gidm toc banh rang con tru

Xét mot dang bang tai hay st dung trong mé than cia
Vinacomin nhu hinh la. Céc thong s6 co ban cia bang tai 1a
ning suat thiét ké 0, culy van chuyén L, chiéu cao nang H,
goc ddc 8. Do han ché vé khong gian lam viéc nén cdc bang tai
m6 ham 10 ¢6 nhiéu tang dan, trong d6 loai hop giam tdc banh
rang con tru thuong duge str dung voi cac so do dan dong kiéu
don (1 dong co - 1 giam tdc/1 tang dan) va kiéu kép (2 dong
co - 2 giam tdc/1 tang dan) nhur cac hinh 1b, 1c. Hinh 2 14 so d6
luc cang bang cua cum din dong v6i hai tang dan. Gia thiét goc
6m o ciia bang trén cac tang va hé sb ma sat p giita bang va cac
tang 1a nhu nhau, luc cang bang hiéu dung dugc xac dinh la:
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F=F-F (14)
Theo cong thic Ole ta co:

i:i:i:eﬂa (15)
F, F F,

St dung (15), lyc cang bang hi¢u dung trén tang dau F,,
trén tang dan thir nhat F,, vatht hai F, la:

F,=F - F=F" 1)
F,=F~ F=F(" -
F,=F,~ F=F" 1)

(16)

Theo céc tai liéu tinh toan thong dung [4], thuong ldy a =
230°va u=0,25, tir (15) ta xac dinh dugce cac luc cang nhu sau:

F = 2,27F,;F, = 2,727F,;F, = 2,727F,; F,= 2, 72T'F, (17)
Thay (17) vao (14) dugc:
1
F,=——F =0,052F
MY b A ¢ (18)

'Ké't hop (16), (17), (18) c6 quan hé giira lyc cang bang lon
nhat /¥, va F , F,v6i lyc cang hi¢u dung F :

= 1,052F; F,=0,386F; F,, =0,141F, (19)

Cac lyc cang hi¢u dung F, va thr hai F, the hién phan b
dong lyc cua cym dan dong, cong suat yeu cau trén tang dan
thtr nhat bang 2,727 lan cong suat yéu cau trén tang dan thy hai,
theo ty 18 phan trim twong tng 1a 73,2 va 26,8%. Sau khi da
xéc dinh duoc cac lyc cang higu dung F, F,, F, tr cong suat
cla bang tai P (bang 1), s€ xac dinh ducc cong suat yéu cau
trén cac tang dan thir nhat va tht hai, P P,va tong cong suat

1’
yeu cau trén hai tang P,P, +P,va mtuc tiéu thu ndng lugng
riéng tinh todn £ (bang 2)

Xét cac truong hop bé tri dan dong cho céc tang dan nhu
sau:

- TH1 (kleu don - dan) Mdi tang c6 so do dan dong kleu
don, cong suat ciia mdi bo dong co - giam toc bang cong suat
tinh todn trén tang, p=p, P, =P,.

- TH2 (kiéu kép - don): Tang dan thir nhat ¢6 SO d6 dan
dong kiéu kep, tang dan thtr hai c6 so d6 dan dong kiéu don, ba
bo dong co giam toc glong nhau ¢6 cong suat bang 1/2 cong
sut tinh toan trén tang dan thi nhit, 2, =R, =R =2/2,

-TH3 (kleu kép - kep) Céc tang dan c6 so do dan dong kiéu
kep, cong suat ciia mdi bo dong co - giam tc bang 1/2 cong
suét tinh toan trén tang dan do, P=p, /2,B, =P, /2

T

L
:

4 b) o
Hinh 1. a) So d6 din dong clia bang tai mé dién hinh; b) So do
dan dong kiéu don; c) So do dan dong kiéu kép.
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£

Hinh 2. Luc cing trén cum din dong hai tang dan.

Bang 1. Két qua tinh cac thong s6 co ban clia bang tai.

0, (T/h) 320 n 0,95 P, (kW) 922

L (m) 1005 q,, (kg/m) 16,5 P, (kW) 458

5 (d0) 16 4y (kg/m) 5 P, (kW) 2513

v (m/s) 2 4, (kg/m) 34 P (kW) 3893

L, (m) 45 4, (ke/m) 44,44 F.(N) 193290

s 0,05 W, (T) 46,5 F,(N) 74611
F,(N) 27061

Bang 2. Diéu khién cong suat cta cac so do din dong tuong ting
vé6i hé so chat tai.

Tinh todn TH3

G WP p P P P P PP By B B BB, B P

1 o 2 1THI 1 2 ATH? I 2 2 TS i ] A

M W) W) (W) GW) W) W) W) &) RW) R W) W) (W) W) EW)
0021 10 45 400 145 256 182 574 1582 I M1 1078 79,1 87
010 46 675 495 180 2156 1582 574 1582 I 1 1078 79,1 87
020 93 89 66 23 256 182 T4 1582 91 0 1078 791 87
030 139 1004 77 267 256 182 574 1582 0 11078 791 87
040 186 1168 857 311 256 182 574 172 M1 ML MWL 256 91 W1 87 87
050 232 133 978 35 2se 182 574 12 ML ML MWL 256 9L W1 87 BT
060 279 1497 1099 399 256 182 574 312 M1 ML WL 256 91 W1 87 87
070 325 1662 1220 442 2156 182 574 2312 91 W1 M0 256 90 91 287 287
080 372 186 1340 486 2156 182 574 12 M1 91 ML 256 91 M1 287 87
090 418 191 1461 B0 256 182 574 BT M1 91 MWL 256 91 M1 87 287
10 465 256 1582 574 2156 182 574 2372 M1 ™90 90 256 M1 M1 287 287
35
——E
301t ——Eqy
25 \\ +ETH2
P T ETHs
o |
£ L
2 ol
A
10 &\
; \\
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
C

Hinh 3. Quan hé gitia mic tiéu thy nang lugng riéng va hé so

chat tai clia cac s d6 dan dong.

Két qua tinh toan ¢ bang 1 cho thay, cong suat dung dé nang
vatliéu P lén dén 64,5% so v6i cong suat de van chuyen vat licu
theo phuang ngang P, 1a 11,8% va cong suat dé dan dong khong
tai P, 1a 23,7%. Bang 2 cho thay, khi hé s6 chat tai C,<0,3 thi
Vol cac truong hop 2 (TH2), truong hop 3 (TH3) co the gidm
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nang hrorng tiéu thu bang cach tat bot dong co, cu thé 1a trong
TH2 c6 thé tit bot 1 dong co trén 1 tang dan thir nhat, con trong
TH3 1a tit bot mot dong co trén mdi tang dan. R rang, véi so do
din dong TH1 thi khong thé tat dwoc dong co trén cdc tang dan.
Khi C> 0,3, vi du C, = 0,4, thi mgc du tong cong sudt trén hai
tang lon hon tong cong suat yéu cau P =116,8 kW, cling khong
dugc tit bt dong co trén cac tang dan vi phai duy tri cong suat
dan dong 16n hon mirc yéu cau lapP =857kWvaP,=31,1 kW.
Quan h¢ gitta muc ti€u thy nang hrong riéng va he s6 chat tai
g v6i ba truong hop néu trén duge biéu dién trén hinh 3, cho
thay khi C> 0,3 thi chénh I¢ch vé mirc tiéu thy nang luong riéng
cuacaba tru’orng hop TH1, TH2, TH3 khéng 16n va kha gan murc
tiéu thu nang lugng riéng t1nh toan E,. Tuy nhién, khi C,<0,3 thi
su chénh Iéch gilia ba truong hop ndy la kha l6n, trong do TH3
c6 muc tiéu thu ndng luorng riéng nho nhat va ndm gin E nhat,
nguoc lai 1a TH1. Khi hé s6 chét tai C cang thap thi mirc tiu thu
ndng luong riéng cang 16n, khi C, = 0 021 tmg véi khoi lugng
tai W =1T,thi £, =31 kWh/Tkm ETH2 22 kWh/Tkm, £, =

ISkWh/Tkm ngh1a la mure tiéu thy nang luong riéng cua TH2
giam khoang 29% va cua TH3 giam khoang 52% so voi TH1.

£ ~
Két luan

Dua trén phuong phép tinh cong suat theo cach tiép can vé
cén bang nang luong, roi rac hoa qua trinh chét tai va st dung
xap xi tuyén tinh cua cong sudt theo khdi luong tai cia bang
tai m6 ham 10, quan hé muc tiéu thy nang lugng riéng voi khi
luong tai duogc thiét 1ap dudi dang giai tich. Tiép theo, mirc tiéu
thy nang lugng riéng nay dugc su dung aé phén tich hi¢u qua
v& mit niang luong cua cac so dd dan dong kiéu don va kiéu kép
cho mot bang tai mo ham 10 ¢6 mdt cum dan dong voi hai tang
dan sir dung hop giam toc banh rang con try. So sanh ba truong
hop b6 tri dan dong cho cac tang dan cho thay so d6 dan dong
kiéu kép - kep tiét kiém ning lugng hon so véi cac so 6 kiéu
kép - don va kiéu don - don, nhét 1a khi hé sb chat tai nho hon
0,3. Mirc ti€u thy ndng luong riéng dugce xay dung trong bai bio
nay co thé phat trién cho  truong hop bang tai ¢ nhidu cum dan
dong str dung hop giam tdc banh ring con try, dong thoi cho thdy
tiém nang dwoc str dung la mot chi tiéu ky thuat trong cac bai
toan thiét ké mai hay thiét ké cai tao nhdm phan tich toi wu hoa
ning luong tiéu thu cho cc bang tai mo ham 1.
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DPanh gia kha nang xir ly ion Ni** trong nwéc
bang da nhan tao
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Tom tit:

P4 nhan tao 1a mdt sin phim cia cong nghé tai ché cac chai, lo thiy tinh tai Nhat Ban, c6 dac tinh khong sinh ra
chit ddc hai, khong in mon, than thién véi méi treong va dwoc ing dung nhiéu trong cac cong trinh tai Nhat nhw
trong ciy xanh, cic cong trinh nong nghiép, xdy dung... Bai bio trinh bay két qua danh gia kha ning xir ly ion Ni*
trong nwéc bang da nhin tao. Tir két qua nghién ciru cho thiy, da nhan tao c6 kha ning hip phu tot ion NiZ* trong
moi trwong nuwde. Kha ning hip thu tdi da cia vat liéu 1a 5 mg/g véi thoi gian tiép xiic khoang 15 phut. Bén canh
dé, vat liéu nay con hip phu ion H* trong dung dich nén c6 kha ning dwa mdi truwong axit (pH < 7) vé mdi truong

trung tinh (pH = 7).

Tir khéa: Da nhan tao, kim loai ndng, Niken, vit li¢u thin thién voi moi trwong, xu ly nuwoc.

Chi s6 phén loai: 2.7

Pat van de

O nhidm moi truong nudc 1a mot thach thirc 16n ddi véi
su ton tai va phat trién cua nhan loai. Viéc khai thac tai
nguyén nudce hop 1y phuc vu phat trién kinh té, ciing nhu
cung cip nude sach dé dap tng nhu ciu sinh hoat cia con
nguoi ngiy cang trd nén cip thiét. Theo T6 chuc Y té thé
gidi, hon 80% bénh tat ctia con ngudi 1a do ngudn nude va
moi truong khong dam bao [1, 2]. Cac chit 6 nhiém chu
yéu bao gém kim loai ning, vi sinh vét, phan bon, va cac
hop chét doc hai. Trong do, Niken (Ni*) dugc xem 1a mot
trong nhimg kim loai nguy hiém, duoc dwa vao danh sach
cac chit gdy 6 nhiém muc cao cia Co quan Bao vé moi
truong Hoa Ky (EPA) [3]. O ndng do cao, Ni2* gay nén ung
thu phéi, mii va xuong, mot s6 dau hiéu vé ngd doc cép
tinh do Ni** gdy ra nhu nhtrc dau, chong mat, budn ndn, ndn
mtura, dau nguc, ho khan, ho hép nhanh, da tim tai va suy
nhuogc [4, 5]. Do do, viéc giam ham luong ion Ni** trong
nuée thai vé ngudng cho phép trude khi xa ra méi truong
tu nhién 1a mot trong nhitng yéu cau bat budc. Cac phuong
phép loai bo Ni2* tir nudc thai bao gdm két tua hoa hoc, trao
ddi ion, loc, hoa hoc, dién phén va hép phu [6]; trong d6 hép
phu 14 giai phap day htra hen dé xu 1y cac kim loai ning ton
tai trong moi truong nude. Pac biét, trong nhitng nim gan
day, viéc ché tao va ung dung nhiing loai vt liéu h:flp phu

“Tac gia lién hé: Email: letxthuy@gmail.com
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modi dé xur ly moi truong dang rat dugc quan tam, can co

nhirng nghién ctru cu the, sau rong hon.

Da nhan tao 1a san phém duoc tai ché tir cc chai, lo thuy
tinh dd qua str dung, véi cau tric c¢6 nhidu 16 khi nén vt lidu
nay c6 ddc tinh thong khi va thoat nudc tot. Ngoai ra, dic

diém uu viét nhat cia da nhan tao chinh la trong lugng siéu

Hinh 1. Pa nhan tao.
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Abstract:

Artificial stone is the product created from the recycling
technology of glass bottles and jars in Japan with its
non-toxic, non-corrosive properties, so this product is
considered an environmentally friendly product and
used in many projects in Japan such as planting trees,
agricultural projects, construction, etc. The article
presents the assessment results of removing Ni(Il) ion
from aqueous solution using artificial stone. The research
demonstrated that the Ni(Il) ion adsorption capacity of
artificial stone in aqueous solution was very high with 5
mg/g in 15-minute contact time condition. In addition,
artificial stone was also capable of increasing pH value
from the acid medium (pH < 7) to the neutral medium
(pH=17).

Keywords: Artificial stone, environmentally friendly
materials, heavy metals, Nickel, water treatment.

Classification number: 2.7

nhe va c6 thé ndi trén mat nude. Vi dic diém nay, da nhan
tao dwoc danh gia cao vé gia tri st dung khi dua vao mg
dung trong nhiéu linh vuc tai Nhat Ban nhu cac cong trinh
xay dung cong cong hay cong trinh nong nghiép va xu 1y
moi truong... nhung ¢ Viét Nam con khd méi mé va chua
timg dwoc nghién ctru. Do do6, ching t6i tién hanh nghién
clru danh gia kha ning xtr 1y ion Ni?* trong nudc bang da
nhan tao.

Doi tuong va phuong phap nghién ciiu
Déi twgng nghién ciru
- MAu nuéc chira ion Ni*'.

-Da nhén tao (ty trong kho: 0,4 ~ 0,5; hé s6 tham nudec:
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3x102 ~ 1x10 cm/s).
Phuwong phdap nghién ciru
Héa chat va thuoc thir:

P4 nhan tao st dung trong nghién ciru duoc san xuit boi
Cong ty Trim, Nhat Ban (hinh 1). Cac hda chat khac bao
gdm nude cit, dung dich NiSO , 250 mg/l, dung dich NaOH
1 M, dung dich NaOH 10%, dimethyl glyoxin 1%, dung
dich I, 0,05 M, dung dich HCI 0,1 M duoc diéu ché trong
phong thi nghi¢m.

Chuén bi dung dich Ni?* 250 mg/l: Hoa tan 0,6567 g
NiSO, vao 1000 ml nu¢c cat, nho 3-4 giot HCI dam dac
nhiam 6n dinh ion Ni>* trong dung dich.

Chuén bi dung dich dimethyl glyoxin 1%: Hoa tan 1 g
dimethyl glyoxin vao 100 ml dung dich NaOH 5%.

Chuan bi dung dich I, 0,05 M: Hoa tan 3,175 g I, va
9,525 g KI vao 250 ml nuéc cét. Dung dich I, dugc bao
quan trong chai sim mau.

Noéi dung thi nghiém xu ly ion Ni** trong nudc cua da
nhan tao:

Kha ning hdp phu ion Ni>* ctia ¢a nhan tao duoc nghién
ctru dua trén viée khao sat cac thong s6 khac nhau nhu thoi
gian tiép xuc, n@)ng d6 kim loai, pH va lugng vat liéu, thé
tich mau dung dich. Trong d0, thoi gian tiép xtic duge khao
sat tir 5 pht dén 360 phut; néng do kim loai duoc khao sat
tang dan tir 1 mg/l &én 250 mg/l; gia tri pH dugc thay dbi
tir 1 d&én 10 (dwgc diéu chinh bang dung dich HCI ddm dic
va NaOH 10%); lugng da nhan tao dugc khao sattue 5 g dén
40 g va thé tich mau dugc khao sat ting tir 25-250 ml. Khi
tién hanh khao sat thong sd nao thi cac gia tri cia thong sd
d6 dugc diéu chinh thay ddi, con cac thong sd khac gitr ¢d
dinh. Sau khi hép phu, da nhan tao dugc loc dé l?iy ra khoi
mau nudce thi nghiém. Nong do Ni2* con lai trong dung dich
dugc x4c dinh bang may AAS.

Hiéu suét (E%) va luong Ni** sau khi hép phu (Q,) dugc
xac dinh theo cong thuc:

E ==—=x100(%): Qe = (Co
0

C.).V

Trong d6, E 14 hiéu suit ciia qua trinh hap phu (%); C, la
ndng do Ni** ban dau (mg/l); C, 1a nong d6 Ni* sau khi hap
phu (mg/l); Q, 1a Tuong Ni** sau khi héap phu (mg); V 1a thé
tich ciia dung dich (1).
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Anh hwong cua thoi gian tié’p xuc
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Hinh 2. Anh huéng ciia thoi gian tiép xic dén hiéu suat xi ly.

Thi nghiém khao sat anh hudng cia thoi gian tiép xuc
dén hiéu suét xtr 1y ion Ni** cua d4 nhan tao dugc thuc hién
bang cach cho 20 g d4 nhan tao vao 100 ml dung dich mau
¢6 pH = 4, ndng d6 Ni** ban diu 14 65 mg/l, thoi gian tiép
xuc duoc khao sat tir 5 phit dén 360 phut (hinh 2).

Khi ting thoi gian tiép xtc tir 5 dén 360 phat thi kha
nang hip phy Ni?* cia d4 nhén tao giam, trong khoang thoi
gian tiép xtc tir 5 dén 30 phit, higu suat xir Iy Ni2* cia da
nhén tao tang dan va dat dén trang thai gﬁn nhu bdo hoa,
ndng d6 Ni?* giam xudng 0,5 mg/l. Nhung khi tiép tuc ting
thoi gian tir 60 dén 360 phut, duong biéu dién hiéu suét co
xu huéng giam xudng, ndng d6 Ni2* tang tir 1,359 dén 7,454
mg/l. Tai mdc thoi gian tiép xuc 1a 15 phat, hiéu suat xu 1y
Ni2* cao nhat (99,72%). Do vay, céc thong $b tiép theo duoc
khao sat & thoi gian hap phu 1a 15 phit.

Ngoai ra, mét trong nhitng wu diém khi str dung d4 nhén
tao 1a kha nang hip phu H* gitip diéu chinh pH trong dung
dich. Khi vat liéu tiép xtc véi mau nude co gia tri pH ban
dau 1 4, mau nude sau xir Iy ¢6 xu huéng ting pH 1én va dat
gia tri 1 7. Vi vay, day 1a mot trong nhiing co s& gop phan
nang cao higu suat xir 1y ciia d4 nhan tao ma khong can sir
dung hoa chéat dé nang gia tri pH ddi v6i nhitng loai nude
thai co tinh axit, dong thoi ciing lam giam luong bun thai
sau xr Iy. Ciing twong ty nhu dudng biéu dién hiéu sut xir
ly, duong biéu dién luong Ni2* hip phu trén 1 g da nhan tao
¢6 xu huéng giam nhe khi ting thoi gian tiép xtc cua vat
liéu (hinh 3).
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Hinh 3. Anh huéng ctia thoi gian tiép xic dén lugng Ni2* hap
phu trén 1 g da nhan tao.
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Hinh 4. Anh huéng ctia ndng dé dau vao dén hiéu suat xi ly.

Thi nghiém khao sat anh huong ndng d6 dau vao dén
hiéu suét xu ly ion Ni** ciia d& nhan tao dugc thuc hién
bang cich cho 20 g da nhan tao vao 100 ml dung dich mau
¢6 pH =4, thoi gian tiép xtc 15 phut. Nong d6 ion Ni* dugce
thay ddi tir 1 dén 250 mg/1 (hinh 4).

Khi ting ndng do Ni2* tir 1 dén 250 mg/I thi hi¢u suat
xtr Iy Ni2* ctia d4 nhan tao thay d6i rd rét. O ndng do 1 mg/l
hiéu suat xir Iy Niken thip nhat, chi dat 48,47%. Khi ting
ndng do tir 5 dén 50 mg/l thi hiéu suat ting tir 90,52 dén
99,22%, tuy nhién khi tiép ting ndong do 1én dén 250 mg/l
thi hidu sut xir Iy ¢6 xu hudng giam. Sy thay doi 1én xudng
ctia duong biéu didn ndng do co thé dugc giai thich nhu sau:
Tai mdc thoi gian tiép xtc 15 phat chi méi la mdc thoi gian
pht hop dé da nhén tao hap phu vira du cac ion Ni** trong
céc khoang nong do tir 5 dén 50 mg/1, nhung né lai vuot qua
ngudng thoi gian bio hoa cua vat lidu khi tiép xtic mau nude
chira ion Ni?* voi nong d6 1 mg/l. Con trong khoang nong
d6 tir 100 dén 250 mg/1, hidu suat xir ly giam co thé do thoi
gian tiép xuc chua di hodc néng do ion Ni** qua 16n trong
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khi d6 luong vat liéu str dung con it.

Bén canh dé, dudng biéu dién lwong Ni>*hdp phutrén 1 g
da nhén tao ¢6 xu hudng ting dan khi ting nong d6. Mic
du hiéu suat xir Iy dat cao nhat & ndng d6 50 mg/I (99,22%)
nhung dwa vao biéu d6 biéu dién sy hdp phu Ni2* trén 1 g
vt liéu thi cho thay khi ting nong d¢ 1én thi kha nang hap
phu cua da nhan tao tang Ién 10 rét va dat muac cao nhét &
ndéng d6 250 mg/1 (hinh 5). Do vy, ndng do 250 mg/l dugc
chon dé khao sat tiép cac thong sb sau.

2,0

Qe (mg/2)

1 5 10 25 50 100 150
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Hinh 5. Anh huéng ctia ndng do ban dau dén lugng Ni2* hap phu
trén 1 g da nhan tao.
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Hinh 6. Anh huéng ctia pH dén hiéu suat xi ly.

Thi nghiém khao sat anh hudéng ciia pH dén hiéu suét xir
1y ion Ni** ctia da nhan tao duoc thuc hién bé‘mg cach cho 20
g d4 nhan tao vao 100 ml dung dich mau c6 nong do ion Ni2*
1a 250 mg/1, thoi gian tiép xtic 1a 15 phut, khoang pH dugc
khao sat dao dong tir 1 dén 10 (hinh 6).

Khi tang gia tri pH thi ndng d6 Niken sau xir Iy giam,
hiéu suat xir 1y ting, ing v6i khoang pH tir 1 dén 6 nong
d6 Ni2* sau xir Iy giam tir 226,231 xudng 34,145 mg/1, hiéu
sudt tang tir 9,47 1én 86,23% va bat dau tir pH 7 dén 10,
néng d6 Ni** sau xtr 1y ¢ gia tri nho hon 0,7 mg/l, hiéu suat
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xtr 1y trong truong hop nay c6 thay doi nhung khong dang
ké, déu dat trén 99%. O mai truong pH > 7 sy co mit cla
nhom hydroxit dan dén hién twong két tiia Ni(OH),, ddi voi
moi truong co pH < 7 thi cac ion Ni* tan trong dung dich,
bén virng hon so vi méi truong pH > 7. Can cir két qua thu
duogc, pH tir 7 d@én 10 13 khoang t6i uu cho céac thi nghiém
con lai. Tuy nhién dé han ché viéc str dung hoa chét ciing
nhur tiét kiém chi phi dau tu hoa chét trong viéc diéu chinh
pH, dong thoi dé phat huy t6i da hidu qua sir dung vat ligu,
pH = 7 dugc chon dé khao sat cac thong sb tiép theo.

Puong biéu dién luong Ni2 hap phu trén 1 g d4 nhan tao
trong dong voi dudng biéu dién hiéu suat xir Iy Niken. Khi
thay dbi cac gia tri pH tir 1 dén 6, lugng Ni2* hap phu trén 1
g d4 nhén tao c6 su thay ddi rd rang, tuy nhién khi tiép tuc
nang gi tri pH tir 7 dén 10 c6 thay d6i nhung khong dang
ké (hinh 7).
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Hinh 7. Anh huéng ctia pH dén lugng Ni** hip phu trén 1 g da
nhan tao.
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Hinh 8. Anh huéng ctia lugng da nhan tao dén hiéu suat xir ly.
Thi nghi¢m khao sat anh huong cia lwong da nhan tao
dén hiéu suat xtr ly ion Ni** dugc thyc hién bang cach cho
d4 nhan tao vao 100 ml dung dich mau c6 c6 pH = 4, nong
d6 ion Ni** 1a 250 mg/l, thoi gian tiep xtc tir 15 phut, khoi
luong vat liéu dugc khao sat thay doi tr 5 dén 40 g (hinh 8).
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Két qua trén hinh 8 cho thay, Gmg véi 5 g da nhén tao,
nong do Niz* sau khi xir Iy con 2,675 mg/l, hiéu suét xu ly
dat 98,93%. Tiép tuc ting lugng da nhén tao 1én dén 40 g
thi hiéu suét xur 1y khong thay d6i nhiéu, déu dat trén 99%,
nong d6 Ni2* sau xir Iy dao dong trong khoang tir 0,164-
0,869 mg/l. Nguogc lai véi duong biéu dién hiéu suit, duong
biéu dién anh huong cia khéi lugng dén kha ning hap phu
Ni*"/1 g d4 nhan tao c6 sy thay doi o rang, c6 xu hudng
giam dan khi ting dan khdi lwong (hinh 9).
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Hinh 9. Anh huéng ctia khéi lugng dén kha ning hap phu Ni*
trén 1 g da nhan tao.

Anh hwéng ciia thé tich miu

100 150

Higu suit xir I (%)

Nong dé Niken sau xir Iy (mg/1)

2

25 S0 100 150 200 250

Thé tich mau (ml)

—d—Higu suat sau xir Iy (%) —8—Naong d¢ Niken sau xir Iy (mg/I)

Hinh 10. Anh hudng ctia viéc tang thé tich dén hiéu suat xi Iy.

Thi nghiém khao sat anh hudng cua thé tich mau dung
dich dén hiéu suét xur 1y ion Ni** cua da nhan tao dugc thyuc
hién bing cach cho 5 g d4 nhan tao vao cic mau dung dich
coOpH=7, néng d6 ion Ni2* 1a 250 mg/l, thoi gian tiép xtc
1a 15 phit, thé tich mau khao sat dao dong tir 25 dén 250 ml
(hinh 10).

Khi ting thé tich mau nudc chira ion Ni2* tir 25 dén 250
ml thi hiu suat xtr 1y ion Ni?* c6 xu hudéng giam xudng,
tr 99,24 xuéng 58,36%, néng dd con lai sau khi xur Iy dao
dong tir 1,898 dén 104,104 mg/l. Cing voi d6, dudng bidu
dién sy anh hudng cua viée tang thé tich dén lugng Ni2* hap
phu trén 1 g da nhén tao ¢ chiéu hudng thay doi gidng véi
duong bién dién hiéu suét (hinh 11).
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Hinh 11. Anh huéng ctia viéc tang thé tich dén lugng Ni?* hap
phu trén 1 g da nhan tao.
Két luan

Dé loai bo cac chit 6 nhiém ra khoi nude can phai ap
dung cac cong nghé xu Iy nude. Tuy nhién, khi ap dung bat
ky mot cong nghé nao ciing bi chi phdi boi hai yéu t6 chinh,
d6 1a kinh té va hiéu suat xu Iy. Bén canh d6, dé tranh cac
phat sinh thém chi phi xur Iy méi trudng trong qua trinh van
hanh, cac co s¢ san xuat, doanh nghiép con quan tdm dén
luong bun thai ra trong qua trinh xtr Iy, lugng bun cén it hay
nhiéu lai tiy thudc vao timg cong nghé xtr ly. Vi vay, viéc
tu van gidi thiéu cac vat liéu dong thoi dam bao cac yéu to
trén 1a rat can thiét. Nghién ctru nay gidi thiéu mot vat ligu
than thién véi moi trudng - mot san pham duoc tao thanh
tir viée tai ché cac loai chai, 1o thuy tinh. Céc Kkét qua thi
nghiém dugc trinh bay trong nghién ctiu ndy chung minh
dugc da nhan tao dd gop phan loai bo ion Ni?* ra khoi moi
truong nude, dong thoi nho kha niang hap phy ion H' trong
nude nén vat liéu nay c¢6 kha nang dua méi truong nudce tu
axit vé trung tinh, kha nang hép thu ion Ni?* cua d4 nhan tao
phu thudc chit ché vao cac thong sé nhu thoi gian tiép xuc,
nong do ion kim loai Ni?* ban dau, pH, lwong d4 nhén tao
can dung, va thé tich mau nudc, nhung nhin chung vat liéu
da nhan tao nay c6 kha nang hap phu Ni?* t6i da 1a 5 mg/g.

TAI LIEU THAM KHAO

[1] World Health Organization - WHO (2011), Guidelines for
Drinking-Water Quality, 4th ed, ISBN 978 92 4 154815 1.

[2] R. Desjardins (1997), Le Traitement Des Eaux, 2nd ed., Ecole
Polytechnique de Montreal: Montreal, QC, Canada, p.304.

[3] B. Volesky (2001), “Detoxification of metal-bearing effluents:
biosorption for the next century”, Hydrometallurgy, 59, pp.203-216.

[4] K. Kadirvelu®, K. Thamaraiselvi, C. Namasivayam (2001),
“Adsorption of nickel(II) from aqueous solution onto activated carbon

prepared from coirpith”, Separation and Purification Technology, 24,
pp.497-505

[5] P. Parker (1980), Encyclopedia of Environmental Sciences,
2red, McGraw Hill, New York.

[6] J.D. Dean, F.L. Bosqui, K.H. Lanouette (1972), “Removing
heavy metals from waste water”, Environ. Sci. Technol., 6(6), pp.518-
522



s Khoa hoc Ky thuat va Céng nghé

Nghién ciru chuyén hoa gellan thanh gellan khir acyl

Nguyén Thi Hong Ha'?*, Tran Thi Mai', Lé Khanh Linh?, Nguyén Thi Xuin Sim?
Vién Co dién néng nghiép va Cong nghé sau thu hoach
’Truong Pai hoc Bach khoa Ha Ngi
$Truong THPT chuyén dai hoc su pham

Ngay nhan bai 1/3/2018; ngay chuyén phan bién 6/3/2018; ngay nhan phan bién 16/4/2018; ngay chap nhan ding 23/4/2018

Tém tiit:

Gellan 12 mét polysaccharit di thé ngoai bao, duge sin Xuit bang qué trinh 1én men chim, suc khi béi vi khuén
Sphingomonas paucimobilis. Gellan véi nhirng ham luwgng acyl khiac nhau sé cho ra nhirng gel c6 tinh chat khac
nhau. Gellan ty nhién cho ra gel mém, dan hdi, con gellan khir acyl cho ra gel chic, gion. Nho tinh chét ciia mbi loai
gellan ma né dwgc rng dung trong ché bién thue pham hay dung tao mang bao bio quén qua twoei. Muc dich cia
nghién ctru nay la tao dwoc gellan khir acyl tir gellan aé tang kha nang irng dung ciia san pham Theo d6 dich ndi da
loai xac té bao chira gellan dwoc Khir nhom acyl bang cach diéu chinh dich 1én men 1én pH 10 bing NaOH 2M, gitr
& 80°C trong vong 10 phut, sau d6 ha pH vé 7 bing axit H,SO, 2M (hoac HCI). Gellan khir acyl trong dich duoc ket
tia béi ethanol 95% véi ty 1¢ dich:ethanol = 1:2 (v/v). Hleu suat thu hoi dat 85,6%, mirc dj khir acyl dat 86%. Két
tua gellan khir acyl dugc say kho tao che pham dang bt va dwgc dong trong tii AI/PE cé thé bao quén tai nhi¢t do
phong, tranh anh sing truc tlep Ché pham gellan khir acyl c6doa am 6,47%, ham lwong tro 7,54%, pH 7, d bén gel

437 g/cm?, nhiét do bat diu tao gel > 35°C, cho gel citng va gion.

Tir khéoa: Gellan, gellan khir acyl, mirc dj deacyl, Sphingomonas paucimobilis.

Chi s6 phén logi: 2.8
M6 dau

Mot sé nghién ctru cho thay, gellan khir acyl tao gel ¢6
dic tinh dong két tuong tu nhu agar va 14 tic nhan lam dong
vuot troi voi do trong sudt cao, tao gel gion & néng do thép
hon nhiéu so v&i thach agar va c6 thé duge ing dung dé lam
cac loai thach. Gellan khtr acyl khi dugc tao thanh ¢ dang gel
1ong c6 cau trac gel yéu, c6 thé giir cac tiéu phan & trang thai
lo limg ma khéng 1am thay doi do nhot, dinh cua dung dich.
N6 dugc tmg dung trong san xuit d6 udng trai ciy va banh
keo déo; cung cip chét tao gel cho nudc giai khat véi vi nhu
cua gelatin. Khi thém gellan s lam tang nhiét d6 nong chay,
gitp cho gel mem ngon ngot, mong nudc nhung lai khong
tan chay va mat hinh dang cua no, ddng thoi tao truc quan
t6t. Nho déc tinh 6n dinh trong méi truong axit nén gellan

khir acyl rat c6 loi thé timg dung trong san xuat nudc giai
khat [1-4].

Gellan c6 ciu tric héa hoc ciia mot hop chat
polysaccharide véi don vi monomer la mot tetrasacharide
mach  thing  [+3)-B-D-Glc-(1+4)-B-D-GlcA-(1+4)-
B-D-Gle(1>4)-a-L-Rha- (1-’)] trong d6 c6 hai géc
D-glucopyranose (Glc), mot gbc D- -glucuronic acid (GlcA)
vamot goc L-rhamnose (Rha) [5, 6]. Ngoai cau triuc polymer
clia tetrasacharide, gellan con co cac nhom thé O-acetyl va
O-glyceryl tai vi tri 6 5 va s6 2 cua don vi duong glucose
dau chudi tetrasaccharide (gdc duong Gle & lién két [>3)-B-
D-Gle-...]). Nhu vay, trung binh ctr 2 phan tir glucose thi s&
¢6 1 phan tir co gan thém nhom acetate va glycerate, khoi
lugng phan tir ctia gellan vao khoang 1-2x10°Da [7, 8].

‘Tac gia lién hé: Email: ngthongha77@gmail.com
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Céu trac hoa hoc cho thy gellan 1a mot polysaccharide
kha bén viing. Vi vy, thong thudong phan tmg deacyl hoa
(PDA) thanh gellan khir acyl dién ra trong méi truong kiém,
nhiét d6 90-95°C, thoi gian phan tng khoang 10 phut [9, 10].
Dua vao kha nang DDA ma thu dugc gellan khir acyl c6 murc
d6 deacyl khac nhau. Gellan khir acyl ¢6 khdi lugng phan
tr khoang 2-3x10° Da [7, 8]. Muc d0 acyl hoa cta gellan
quyét dinh kha nang ing dung cua no. Gellan c6 do acyl hoa
cao cho ra gel mém, dan hdi va véi tinh chit tao vi mang,
trong va ngin can sy tiép xuc clia oxy v6i san pham, gellan
dugc coi la cht 1y tuong str dung trong tao mang bao goi dn
dugc. Mang gellan dugc st dung nhu 1a mét 16p mong bao
trén qua va do c6 kha ning hip thu mot luong 16n nude nén
c6 thé gitr duoc d6 tuoi va chit lwong san pham qua ciing
nhu qua cit 1at, cai thién két cAu va cac dic tinh co hoc,
ngin nglra sy mat hwong, ciing nhu giam mot s6 bénh & mot
s6 loai qua [11, 12]. Qua trinh khur acyl da tao ra dang gel
clmg, gion va c6 kha niang hinh thanh gel hdi phuc nhiét khi
dun néng va lam lanh do sy Véng mit cua nhiéu nhom acetyl
va glyceryl, né dugc ing dung trong ché bién thuc pham [1,
4, 13]. Muc dich cua nghién ctru nay la xay dung quy trinh
chuyén hoa va thu nhan gellan khtr acyl, xac dinh cac diéu
kién bao quan va danh gia chat lugng san pham.

Vat liéu va phuong phap

Dich lén men chira gellan: Dugc thu nhan theo Nguyén
Thi Hong Ha va cs (2017) [14].

Cic héa chit: NaOH, H,SO, 2M (hoic HCl), ethanol
95%...
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Abstract:

Gellan, an exopolysaccharide, is produced by aerated
and submerged fermentation using Sphingomonas
paucimobilis bacteria strain. Gel made from gellan is
characterised by variable properties which depend on
the degree of acylation of gellan. Natural gellan (high
acyl gellan) produces soft and elastic gel, whereas firm
and crispy gel can be obtained from low acyl gellan.
Depending on its characteristics, gellan can be used
in either food processing or fruit preservation (e.g to
produce preserving film). This study aims to produce
deacylated gellan from natural gellan to increase the
applicability of this product. Acyl component was
cleaved from gellan by increasing the pH of fermentation
medium to pH 10 using 2M NaOH. Reaction mixture
was performed at 80°C for 10 minutes and neutralized
to pH 7 using 2M H,SO,. Deacylated gellan in aqueous
solution was precipitated by 95% ethanol at a gellan
solution/ethanol ratio of 1:2 (v/v). The recovery efficiency
of deacylated gellan was 85.6%. The deacylated gellan
was then dried, powdered, and packed in an Al/PE bag
which can be stored at room temperature, but avoiding
direct exposure to the sun light. Deacylated gellan was
characterised by moisture content of 6.47%, ash content
of 7.54%, pH of 7, gel strength of 437 g/cm?. This gellan
product gave hard and crispy gel with the gel point
temperature at 35°C above.

Keywords: Deacylated gellan, degree of deacylation,
gellan, Sphingomonas paucimobilis.

Classification number: 2.8

Xdc dinh ham lwong gellan khir acyl bing phwong
phdp do quang: Gellan dugc xac dinh bang phuong phap
do do hép thu ¢ budc song A = 455 nm dya vao cuong do
mau vang tao ra khi gellan khir acyl phan rng vdi thioure
trong sy c6 mat cua axit sulphuric dac va cystein-HCI. Ham
lugng gellan khir acyl trong mau duoc tinh toan dya trén
duong chuédn gellan khtr acyl [15].

Xdc dinh mirc dp DDA ciia gellan khir acyl
Str dung phuong phap tuong tu cua Baxter va cs (1992)
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[16]. Phuong phép phén tich pho IR duoc sir dung dé chup
phd hong ngoal cua cac mau gellan truge va sau khu acyl.
Dua trén céc phd d6 nhan dugc cia cac mau gellan dé danh
gid sy c¢6 mat cua nhom chue, tr do co thé tinh toan dugc
muc do DDA cua céc mau gellan. Trong nghién ctu nay,
cac mau gellan khac nhau duge say kho, nghién nho va
duogc tron dqu cung v6i KBr, ép thanh vién mong rdi duge
do quang phd IR. Phuong phap nay duoc thuc hién trén thiét
bi FT-IR Spectrum Two (MY¥) tai Vién Hoa hoc, Vién Han
lam KH&CN Viét Nam.

Muc d6 PPA ctia mau duoc tinh theo cong thirc sau:

PDA =100 - 222 x
h3400
Trong d6: h,,, va h,, 1a chiéu cao c4c dinh phé tai bang

song 1720 va 3400 cm™! déac trung cho cac nhoém carbonyl
va nhom —OH trong phan tu gellan, a 1a h¢ s thuce nghiém.
Thi nghiém dugc 13p lai 3 1an (n = 3) va danh gia két qua &
muc y nghia a = 0,05.

Xdc dinh céu triic gellan khir acyl bt%ng cong huong tir
hat nhdan (NMR) [17]

Gellankhtracyl thunhan tir1én men ching S. paucimobilis
GL12 dugc phan tich bang phuong phap NMR tai Vién Hoa
hoc (Vién Han 1am KH&CN Viét Nam) trén may khdi phd
Bruker Avance 500 MHz (Buc) ¢ 25°C. Dung dich gellan
khu acyl 1% trong D,O (cac 6ng co duong kinh ngoai 5
mm) dugc thuc hién cho phan tich phd cong hudng tir hat
nhan 1 chiéu (‘H, 3C) va 2 chiéu (COSY, HSQC, HMBC).
Phé 'H chép nhén tin hiéu nhiéu dé tim kiém ty 1€ acetate va
glycerate trong 100 lan quét (khoang 5 phut). Dit lidu dugc
phan tich nhd phan mém Felix 95.0 (Molecular Simulations,
San Diego, Calif.). Mirc d¢ thay thé acyl trong gellan dugc
tim kiém trong khu vuc do chuyén dich héa hoc §,,2,60+0,1
(CH, trong nhém acetate), 3, 1,75+0,1(CH, trong Rha) va so
sanh ty 1¢ tich phan cua cac tin hiéu nay.

Xdc dinh cdc diéu kién chuyén héa gellan thanh gellan
khir acyl

Gellan duoc chuyén héa thanh gellan khir acyl theo
phuong phap cua Kang va cs [18] va West va cs [10] ¢ cai
tién. Moi phuong an thir nghiém dugc tién hanh véi 10 lit
dich 1én men gellan da loai xac té bao.

Xac dinh pH thich hop: Diéu chinh pH cua dich 1én men
gellan bang NaOH 2M dat 4 méc pH: 8, 9, 10 va 11. Nang
dich 1én 80°C trong 8 phut, lam ngudi va diéu chinh pH
cac mau xudng 7,0 bang dung dich HCI (a trong 10 phit).
Ethanol 95% dugc thém vao dich voi ty 1€ dich:ethanol 1a
1:2, dao déu, két tua gellan khir acyl & nhiét do phong trong
10 gio. Tién hanh ly tim 4500 vong/phit trong 15 phat, loai
b6 dich ndi, thu két tia. Tua duogc séy ddi luu & 80°C, sau 24
gio thu dwoc san pham gellan khir acyl dem di nghién thanh
bot va danh gia mirc do DDA ciia cac mau.

Xac dinh thoi gian PPA cua gellan: Thu nghiém DDA
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gellan dugc tién ‘hanh nhu trén véi cac khoang thoi gian
phan ng thay doi tu 4, 6, 8, 10 dén 12 phat. Sau do tién
hanh dénh gid mirc d6 DDA cua ché pham gellan nghién
clru.

Xdc dinh 1y 1é dich:ethanol cho két tia gellan khir acyl
theo Fialho va cs (1999) [17]: Dich ndi chira gellan khu
acyl duogc bo sung véi cac ty 1€ dich 1én men:ethanol 95%
la 2:1, 1:1, 1:2 va 1:3 (v/v). Qua trinh tia duoc dé 10 gio,
sau d6 tién hanh ly tim & 4500 vong trong 15 phut, thu tua
gelan khtr acyl. Xac dinh hiéu suat thu hoi gellan khir acyl.

Xdc dinh diéu kié¢n say ché pham

Dich taa thu duoc tir 10 lit dich 1én men duogc séy dédi
luu thu ché phim dang bot v6i nhiét do cua tac nhan say
bién thién tir 60 dén 100°C. Thoi gian say duoc khao sat tir
12 dén 28 gio. Do day 16p vat liéu siy thay doi tir 4 dén 8
cm. Dan déu ché pham, dung que sat nhon ké thanh cac 6
vudng c6 canh 1,5 cm, khi bé mat khéi say kho se tién hanh
dao dé khdi 6 vudng gellan roi ra, roi dan déu, sau d6 cir 2
gio 1ap lai 1 1an. Sau 24 gio thu san pham gellan khir acyl
dem di nghiém thanh bot, rdi dong trong bao bi. Sau mdi thi
nghiém, x4c dinh lugng gellan khir acyl thu duoc dé danh gia
hi¢u suét thu hoi.

Xidc dinh diéu kién béo quén ché phim

Ché pham gellan dugc dong tai trong mang Al/PE, dugc
bao quan & diéu kién nhiét d6 4+1°C va nhiét o phong. Sau
céc khoang thoi gian 1, 3 va 6 thang mau duoc ldy di danh
gi4 cac chi tiéu hoa 1y va an toan thyc pham.

Phén tich cdc chi tiéu chit lwong ciia gellan khir acyl

Xac dinh d6 nhdt trén nhét ké Brookfield model LVDV
- /4P (M¥); xac dinh d6 4m (%) theo AOAC 920.05; xac
dinh ham lugng tro (%) theo AOAC 930.30; xac dinh ham
luong chi theo AOAC 999.11; xac dinh ham lugng asen
theo AOAC 986.15.

Phucong phap xdc dinh d¢ bén gel ciia gellan khir acyl:
Dic tinh ciu tric gel cia gellan khir acyl dugc xac dinh
bang méy phan tich cdu trac Texture Analyzer TA.XT2
(Anh), tién hanh theo phuong phap ctia Mao va cs (2000)
[13].

Chudn bi gel: Hoa tan 1% gellan khir acyl trong nudc
khur ion ¢ nhiét d§ phong (khodng 22°C), sau d6 tién hanh
dun dung dich gellan dén nhiét d6 97-98°C, gur 1 phut. CaCl,
duoc thém vao dung dich dé tao gel ¢ nong d6 30 mM
Dung dich duoc khuay trong 1 phit va d6 vao dng facol thé
tich 50 ml. Gel dugc lam lanh ¢ nhiét @6 15°C trong 10 phut.
Mau gel duge duy tri & nhiét do phong (khoang 22°C) trong
24-28 gio trudce khi do.

Po dj bén gel Gel lay khoi 6ng facol, dugc xac dinh
béng mdy do cau trac. Su dung dau do bang c6 duong kinh
15 mm, ¢b dinh duong di cia dau do dam vao san pham, luc
nén 16n nhét lam v& gel (diém phé v&) duge goi 1a do bén
gel - gel strength (g/cm?). Thi nghiém nay dugc lap lai 3 lan
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cho mdi phép do [13, 19].
Két qua thao luan

Xdc dinh cdc diéu kién chuyén héa gellan thanh gellan
khir acyl

Xac dinh pH chuyén héa: Khao sat sy anh hudng cia
pH dén mic d6 DDA cuia gellan cho thay, pH (hay nong do
kiém) c6 anh huong truc tiép dén mirc d6 DDA, cu thé & pH
10 sau 8 phut ¢ nhiét do 80°C cho DDA dat 82%, khi tang
pH 1én 11 muic d6 deacyl hiu nhu khong déi (bang 1). Do
vay, pH 10 1a thong s6 cong nghé duoc lya chon cho cac
nghién ctru tiép theo.

Bang 1. Anh huéng ctia pH téi mic do DDA ciia gellan.

pH Miic d deacyl - DDA (%)
8 Khong xac dinh

9 65

10 82

11 84

Xdc dinh thoi gian chuyén héa: Khao st anh huong cia
thoi gian phan tng cho thdy, toc d0 DDA xdy ra kha nhanh
& khoang 4 phut dau cua phan Gng, sau d6 xay ra cham dan.
Sau 10 phut, DDA ctia gellan thay doi hau nhu khong déng ké.
Nguyén nhén 1a do ndng d6 NaOH giam sau giai doan dau cua
qua trinh deacyl hoa. Mot nguyén nhan khéc 13 giai doan déu
qua trinh deacyl xay ra d6i voi cac nhom acyl trén bé mit cua
gellan, chung tiép xtc tryc tiép voi NaOH nén toc do xay ra
kha nhanh. Vi cac nhom acyl bén trong rat kho tiép xic, doi
hoi thoi gian khuéch tan 1au hon ctia NaOH véo 16p bén trong.
Vi vy, toc do phan (g deacyl hoa xay ra rat cham. Ngoai ra,
do gellan c6 mach polyme dai, dan xen, cudn xoin che lap céc
nhom chtre nén rit kho loai bo hoan toan nhom acyl. Két qua
nay ciing tuong tu nhu qua trinh deacyl cua chitosan. Theo tac
gia Pang Xuan Dy (2015) [20], & nong d6 NaOH 50%, dun
nong ¢ 80°C sau khoang 3 gid phan ung da thu dugc chitosan
chi c6 DDA bing 83%.

Trong truong hop nay, pH dich khir didu chinh pH 10, sau
10 phut phan tng ¢ 80°C, gellan khur acyl thu duge c6 DDA
bang 86% (hinh 1).

100

80

/ [Plot Area ]
60 *

40

20

D¢ deacy-DDA (%)

4 6 8 10 12
Théi gian phan @ng (phut)

Hinh 1. Anh huéng ctia thdi gian phan tng dén mic do DDA
cta gellan.



Két tiia gellan khir acyl bang ethanol: Ethanol dugc lya
chon dé két tua gellan khir acyl. Dé hiéu suat thu hoi gellan
khir acyl cao nhat va tiét kiém chi phi san xuét, ching t6i
da nghién ctru anh hudng cua ty 1€ dich 1én men gellan khir
acyl/ethanol dén kha ning thu hoi gellan khir acyl. Dich 1én
men di qua budc deacyl dugc bd sung ethanol theo céc ty 1¢
dich:ethanol 1a 2:1, 1:1, 1:2 va 1:3, két tua dé 10 gio, sau d6
danh gid ham lugng gellan khtr acyl thu dugc.

- 20
- 15

—_
=]
Ham lwong gellan khir acyl (g/1)

Hiéu suét thu hdi gellan khir acyl

o W

21 n 12 1/3
Ty 1€ dich gellan khir acyl/ethanol

s Ham luong gellan khir acyl (g/)
«=@== Hi¢u suit thu hi gellan khir acyl (%)

Hinh 2. Anh huéng ctia ty 1& dich gellan khi acyl/ethanol dén
hiéu suat thu hdi.

Két qua hinh 2 cho thay, hiéu suét thu hdi gellan khir
acyl ting dan khi ting luong ethanol trong dich va dat on
dinh khi ty 1& dich khir acyl/ethanol 1a 1/2, hiéu suat thu hoi
dat 89,3%.

Mot diéu khac duge nhn thay khi thue hién phan ing
deacyl gellan trong moéi truong kiém 1a khong nhiing gellan
dugc chuyén héa thanh gellan khir acyl, ma lwong chat mau
vang carotenoit trong dich 1én men cling dugc loai bo theo
dich ndi, do vay tda thu dugc c6 mau kha sang chi sau mot
lan thu hoi bang ethanol.

Xdc dinh diéu kién say ché pham

Pé san pham gellan khir acyl dé sir dung, d& bao quan thi
can tao ché phim gellan khur acyl dang bot. Gellan c6 déc
tinh la mét polymer, dé tlen hanh sdy phun, sdy dong kho..
can bo sung chat trg sdy. Khi bo sung chit trg sdy sé anh
hudng dén ciu tric tao gel cua ché pham. Dong thoi, khi
st dung cac phuong phap sdy trén doi hoi thiét bi dat tién,
khong phai co' s¢ san xudt ndo ciing c6. Phuong phép say dbi
lwu khéc phuc duoc nhitng nhuoc diém trén va ciing di dugc
{mg dung trong siy nhiéu polymer sinh hoc thuc pham nhu:
Xanthangum, alginate, pullulan... [21]. Trong sdy ddi luu c6
nhiéu yéu t6 anh huéng dén hiéu suét siy nhu: Nhiét do sdy,
tdc do thoi khi, thoi gian sdy, do day 16p sdy va kich thude
vt liéu sdy... Trong thuc nghiém nay, chiing toi trinh bay
vé anh hudng ciia nhiét do sy, thoi gian say va do day 16p
sdy & cung diéu kién sdy.

Xac dinh nhiét do cia tac nhan sdy: Nhiét do sy san
pham dugc khao sat & 5 mirc khac nhau 1a 60, 70, 80, 90 va
1000C. Sau 24 gid thu hoi san pham.
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Bang 2. Anh hudng ctia nhiét do sdy dén hiéu suat thu hdi gellan
khtr acyl.

Nhiét do siy Gellan khir acyl

(°C) Dj am (%) Hiéu sudt thu héi (%)
60 12,6 75,7
70 9,02 81,2
80 7,87 83,3
90 6,13 81,2
100 6,01 72,8

. Két qua bang 2 cho theiy, nhiét do qué thap hay quéa cao
d€u co6 nhimg tic dong bat loi cho qua trinh sdy dich tua
gellan khir acyl. Khi nhi¢t ¢ khong khi siy 14 60°C va 70°C
thi do 4m cac hat vat liéu say van con kha cao, khong dat
yéu cau san pham bam nhiéu vao  dung cu sdy nén lam giam
hiéu suat thu hoi san pham sau say. Khi nhiét d6 khong khi
sdy cao trén 90°C thi mac du dat d a am kha tot nhung lam
cho mét it vat liéu sdy bi chay, bam 1én thanh, san pham sau
sdy giam mui thom va mau cua khéi hat khong ddng déu,
df)ng thoi cling lam giam hiéu sudt thu hoi san phém sau
say. Nhiét do khong khi say 80°C 1a thich hop nhat, khi d6
hiéu suat thu hoi san pham dat 83,3%, d6 4m 7,87%. Gellan
khtr acyl c6 mau trang Két qua nay cting phu hop v&i nhidu
nghién ctru trén thé gi6i cho thay, dbi véi sdy gellan, nhiét
d6 sy tt nhat la 80°C [22, 23].

Anh huong thoi gian say: Trong qua trinh sdy gellan khur
acyl ¢o thé dé dang nhén ra rang, nhiét do va thoi gian siy
co m01 quan h¢ qua lai véi nhau, nhiét do cang thap thi thoi
gian sdy s& cang lau va nguoc lai. Nham tiét kiém duoc
nang lugng dung cho qua trinh say, chung t6i da tién hanh
khao sat cac thoi gian siy san pham 012, 16, 20, 24 va 28
gid. Két qua vé hiéu suat thu hoi san pham va d6 am gellan
khtr acyl dugc trinh bay ¢ bang 3.

Bang 3. Anh huéng ctia thoi gian sdy dén hiéu suat thu héi gellan
kh@ acyl.

Gellan khir acyl

Thoi gian sy (gid)

Dj am (%) Hiéu sudt thu héi (%)
12 14,27 72,5
16 10,29 78,8
20 9,63 80.4
24 7,86 83,6
28 6,85 83.4

Thoi gian say ¢6 anh huong rat 16n den chat lugng san
pham sau say Néu két thic sdy sém do 4m san pham chua
dat tbi da, néu két thiic mudn s& anh huong dén chat lu’ong
clia san phdm cling nhu lam tang chi phi san xuat. Két qua
6 bang 3 cho thay d6 am clia san pham giam dan theo thoi
gian sdy va dat toi uu sau 24 gio, khi d6 gellan c6 hiéu suat
thu hoi san pham 1a 83,6%, d6 am dat 7,86%, két qua nay
cling phu hop véi két qua cua nhiéu tac gia nhu Bajaj va cs
(2007), Wang va cs (2006 va 2007) [1, 24, 25].

67
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Anh hwong cua do day lop vat lieu sday: Do day 16p vat
licu say la mot trong nhung yéu td quan trong cua qua trinh
say san pham. Do day qué 16n thi ¢ gitta khoi U s& thiéu su
tiép xuc vo1 khong khi, 1am kho cue bo ¢ bé mat ngoai cua
khdi sdy, con néu do day mong thi s€ lam chay vt liéu sdy,
do d6 anh huong dén chit lugng san phim say. Thi nghi¢m
duoc tién hanh véi cac do day 16p vat liéu say khac nhau tir
2,5 dén 10 cm, két qua dugc thé hién ¢ bang 4.

Bang 4. Anh huéng ctia do day I6p vat liéu sdy dén hiéu suat thu
hdi gellan khii acyl.

Do day 16p vat lidu siy Gellan khir acyl

(cm) Dé am (%) Hiéu sudt thu héi (%)
2,5 542 79,1
5,0 6,45 85,6
75 9,01 81,2
10 16,2 71,5

Do day vat liéu say 127,5 va 10 cm thi qua trinh sdy kém,
xay ra kho cuc bo, do a am cua san pham sau sdy cao, khong
dat yéu cau dbi vOi chi tiéu san pham sdy. Khi d6 day khéi
ula2,5cm,dda am khdi u dat yéu cau, nhung xay ra hién
tuong chay bé mat, lam anh huong dén chat lugong san pham
sau sdy. Xét vé miat khoa hoc va kinh te d6 day khéi siy 5
cm la thich hop nhat cho cong nghé sy gellan khir acyl.

Tir cic két qua nghién ciru trén, chung t6i dé xut
quy trinh thu nhan gellan kht tir dich 1én men chung S.
paucimobilis GL12 nhu hinh 3.

Dich ndi chira gellan

PPA
(PH = 10/80°C, 10 pht)

v

Két tia gellan khir acyl
(dich noi:ethanol ty 1¢ 1:2)

Y

Ly tim thu tia gellan khir acyl
(diéu kién ly tdm 4500 v/ph trong 15 phut)

il

SAy két tiia (80°C, 24 gio)

.

Nghién

v
Gellan khir acyl

Hinh 3. Quy trinh cong nghé chuyén héa gellan thanh gellan
khtr acyl.
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T hiéu suét caa ting cong doan trén, da xac dinh duoc
hiéu suit tong cua qua trinh thu hdi ché phiam gellan khu
acyl dang bot tir dich 1én men 1a 85,6%, do am dat 6,45%,
ché phém c6 dang bt min, mau tréng, mui thom nhe.

Xdc dinh ciu triic va chit lwong gellan khir acyl thanh
phf;m

Xac dinh cdu tric gellan khir acyl: Gellan khir acyl thu
nhan theo quy trinh trén dd duoc phan tich bang phuong phap
NMR tai Vién Hoa hoc (Vién Han 1am KH&CN Viét Nam).

Két qua hinh 4 cho thiy, phd proton ciia gellan khir acyl
do ching S. paucimobilis GL12 tao ra (ky hiéu TN.KhuAcyl
1-D20-1H) va ph proton cia gellan khtr acyl chuan (ky hiéu
TN.KhuAcyl-D20-1H) 1a déng nhat.

1H Difference

N Khuheyl1-D20-1R

TN KhuAcyl-D20-1H }

=i pp

Hinh 4. Phé proton gellan khii acyl do chiing S. paucimobilis
GL12 tao ra.

Phan tich cdc chi tiéu héa Iy ciia gellan khir acyl: Két qua
phan tich cac chi tiéu héa ly, kim loai ndng va vi sinh vat
cia san pham gellan khir acyl sau 6 thang bao quan tai
Khoa Héa hoc (Truong Dai hoc Khoa hoc tu nhién, Dai hoc
Quéc gia Ha Noi) va B6 mon Thuc pham va dinh dudng
(Vién Cong nghiép thuc pham) dugc trinh bay & bang 5.
Ché phidm bot gellan khir acyl dugc dong trong tai Al/PE
v6i trong luong 50 g/tai. Ché pham c6 thé bao quan tai nhiét
d6 phong, tranh 4nh sang truc tiép. San pham gellan khu
acyl nghién ctru c6 d6 4m 6,58%, ham luong tro 7,31%, pH
7,040,2, 40 bén gel 437 g/cm?, nhiét 46 bat dau tao gel khoang
35°C, gel clmg va gion twong tmg véi ché pham gellan khir
acyl thuong mai. Cac chi ti€u vi sinh vét va kim loai nang cta
ché phdm déu dat yéu cau vé gidi han kim loai ning va vi sinh
vt cho phép trong thuc pham.



Bang 5. Két qua phan tich chat lugng clia san pham gellan khii
acyl.

STT  Tén chi tiéu 23;‘ il gf;l;‘; :‘a':“ acyl gﬂhﬁ:‘g‘:l‘;“yl
Cim quan ]

Bot min, mau trang séng, vi thom, tan trong nudc

Chi tiéu 1y hoa

1 D nhdt 1% 6 20°C cp 40
2 Céu tricc gel Gel clmg va gion Gel cimg va gion
3 Nhiét d9 tao gel 'C 35 30 dén 45
4 Dj im % 6,58 <10

5 Ham lugng tro % 731 <12

6 D) ben gel glem? 47 300-800

7 pH 7,402 6,5-8,0

Kim loai ning

1 Ham lugng chi (Pb) mglkg KPH <20

2 Ham lugng Asen (As) mgkg KPH <30

Vi sinh vat

1 E. coli CFU/g KPH KPH

2 Salmonella CFU/g KPH KPH

3 Coliforms CFU25g KPH KPH

4 Tong 56 vi khuan hicu khi CFUlg 7,5x10° <10¢

5 Tong s6 bao tir nfim men, mc CFU/g KPH <dx10?

Ghi cha: KPH la khong phat hién, nghia [a dudi ngudng phat hién clia
phuong phap.

Keét luan

Pi xac dinh dugc cac thong sb cong nghé chuyén hoa
gellan thanh gellan khir acyl dat d9 deacyl 86%, quy trinh
c6 hiéu suat thu hoi 1a 85,6%. Ché pham gellan khir acyl
thu dugc cua nghién ctru nay co6 céu truc hoa hoc va céac dic
tinh hoa 1y twong tu v&i mau chuan va mau thuong pham.
Céc két qua nay 1a co so quan trong cho cac nghién ctru
trmg dung ché pham trong ché bién thyc pham tiép theo ciia
nhém nghién ctru.

LO1 CAM ON

Nghién ctru duoc thuc hién véi su hd tro kinh phi cia
dé tai “Nghién ciru cong nghé san xuét gellan tir vi sinh vat
g dung trong ché bién va bao quan thuyc phim” (ma sd
DT.04.13/CNSHCB, B¢ Cong thuong). Cac tac gid xin
chan thanh cam on.
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Tom tit:

Gao mam di va dang dwge xem nhw “thin dwgc”, chira dwge nhiéu cin bénh ¢ nuéc ta, do dé cic sin phim gao
mam dang dwoc ban véi gia kha cao. Pé kham pha tac dung thit sy ciia gao mam dbi véi sirc khoe con nguoi so voi
gao chwa nay mam, dé tai “So sanh hoat tinh sinh hoc ciia phin doan dich chiét tir gao mam va gao ltrc” da dwogc
thuc hién. Trong bai bao nay, kha nang chong oxy hoa cia cac dich chiét phéan doan da dwgc so sanh. Két qua cho
thay, ham lugng polyphenol tong trong phian doan H,O cua gao lirc cao hon 4 lan so voi gao mam. Trong khi ham
lu’ong polyphenol tong trong cac phan doan hexane va chloroform gura hai miu gao khac biét khong co6 y nghia
thong ké (p <0,05). Két qua ghi nhin phan doan ethyl acetate ciia gao mam c6 hoat tinh trc ché DPPH cao nhit trong
cac phan doan, ké dén 1a phan doan ethyl acetate va chloroform ciia gao lirc, v6i kha ning trc ché trén 50%. Dbi
véi phuwong phap ABTS, kha ning e ché ciia phan doan chloroform trong gao lirc 1a cao nhit, khic biét c6 y nghia
thong ké & mirc 95%, cao hon cac phan doan cua gao mam. Tlro’ng tu, dbi véi kha nang khir, phian doan nay ciing
cho két qua cao nhat Nhuw viy, xét vé ham lwgng polyphenol tong s0 va hoat tinh chong oxy hoa, cac phan doan dich

chiét trong gao mam khong cao hon gao chwa nay mam.

Tir khéa: Chong oxy héa, flavonoid, gao livc, gao mam, polyphenol.

Chi s6 phén loai: 2.10

Gao mam, mot trong nhitng thuc phém ché bién tir gao, da
va dang duoc tiéu thy nhiéu trong hai thap nién gan day. That
ra, tr nhiing nam 1970, nguoi Nhat da bét dau ché bién va st
dung gao mam nhu mot ngudn thyc pham giau chit so, nhung
mai dén nam 1995 gao mam méi that sy 1a san pham thuong
mai. Mic du quy trinh san xudt gao mam kha don gian (chi
can ngam thoc lirc khoéng 8 dén 10 gio sau do u ¢ nhiét do
30-35°C trong 24 dén 72 gio tiy theo glong thoc, kh1 d6 mam
thoc s& nht ra khoang 1 mm va gao nay mam duoc sy kho, bao
quan noi thodng mat), nhung nhimg gi tri dinh dudng thay doi
dang ké, bao gom ham luong chat béo, protein, khoang chat,
Gamma aminobutilic acid (GABA)...[1, 2].

Chinh vi sy thay d6i gi4 tri dinh dudng d6 di lam ting gi4
tri ciia gao mam trén thi truong. Gia thanh cia gao mam cao
gip 5-6 1an so véi gao trang thong thudng. Gao mam vibigaba
co gia 70.000 dong/kg, trong khi gao trang Thom Lai chi
14.000 dong/kg [3]. Tham chi nhiéu san phdm gao mam duoc
cho 1a ¢ kha ning ngin ngira tiéu dudng, 6n dinh duong huyét,
¢6 chira ham luong cao chat chong oxy hoa, giam cholesterol,
cai thién chire ning nio, diéu tri chimg mat ngd... Tuy nhién,
nhing gié tri dugc tinh ciia gao mam van con 14 vén dé dang
duoc nghién cuu.

"Tac gia lién hé: dtkhang@ctu.edu.vn
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Dé so sanh ham luong chit va kha ning chdng oxy hoa cia
ga0 mam va gao lirc, nghién ctru vé ham lugng phenolic va
flavonoid tong sd, kha nang chong gdc tu do ciia cac phan doan
dich trich gao mam va gao luc da duogc thuc hién.

Doi tuong va phuong phap nghién ciiu
DPoi twong

Giéng gao dugc st dung dé ché bién ga0 mam la gao luc
Nhat (Koshihikari).

Chudan bi gao mam

Khoang 2 kg gao lirc dugc ngam véi nude 35°C trong 8 gio,
gao sau khi ngdm duoc trai d&u 1én khay c6 16t sin vai am, 16p
gao dugc day bang 1 16p vai mong phia trén. Khay gao duoc u
0 35°C trong 48 gio. Gao mam dugc siy ¢ nhiét do 40°C trong
6 gio bang ti sdy (Binder FD 56, Dic).

Ly trich va tich phin doan hop chit

Gao trudc va sau nay mam (1 kg mdi loai) dwgc xay min,
cho vao binh thuy tinh ngdm dam v&i 2 I methanol trong 1 tuan.
Dich trich dugc loc qua gidy loc va duge c6 quay dudi dung
mbi bang méay ¢6 quay chan khong. Dich trich tho dugc pha véi
200 ml nudc cat, sau d6 tach phan doan lan luot véi cac dung
moi theo thir tu gom hexane, chloroform va ethyl acetate. Cac
phén doan dwoc ¢6 dic va pha lodng trong methanol dat ndng
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Abstract:

Germinated brown rice (GBR) has been considered a
“magic medicine” in Vietnam which can cure or treat a
lot of diseases. Therefore, it has been sold at very high
prices. To examine the practical value of GBR on human
health compared with brown rice (BR), the study related
to comparing biological activities of GBR fractions and
BR fractions has been conducted. In this paper, the
results of their antioxidant activity were shown and
discussed. The results revealed that total polyphenolic
content in H,O fraction of BR was four times higher
than that of GBR, and in hexane and chloroform
fractions, the differences between BR and GBR were
not considerable at p < 0.05. Moreover, ethyl acetate
fraction of GBR has highest DPPH scavenging activity,
followed by ethyl acetate and chloroform fractions of
BR (over 50%). In ABTS and reducing power assays, the
inhibitory activity of chloroform fraction of BR was the
highest, significantly different from the others (p <0.05).
Briefly, the total polyphenols and antioxidant activity of
some fractions of BR were higher than those of GBR.

Keywords: Antioxidant activity, brown rice, flavonoids,
germinated brown rice, polyphenol.

Classification number: 2.10

d6 10 mg/ml cho cac phuong phap tiép theo.
Xdc dinh ham lwong polyphenol téng so

Ham lugng polyphenol tong s dugce do dua theo phuong
phap Folin-Ciocalteu dugc mo ta boi Khang va ctv [4] vai mot
vai thay doi nho. HOn hop phan tng gdm 20 pl dich chiét,
100 pl Foline-Ciocateu 10% va 80 pl dung dich Na,CO, dugc
u 30 phat ¢ nhiét d¢ phong trude khi do do hap thu 0 budc
song 765 nm bang may doc quang phd khay 96 giéng (Thermol
Scientific, M§). Ham luong polyphenol trong mau duoc tinh
dua theo duong chuan gallic acid véi ndng d6 tir 0 dén 100 pg/
ml.
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Xdc dinh ham lwong flavonoid t(fng so

Ham Iugng flavonoid téng s6 cua dich chiét duge wéc
lugng dua theo phuong phap dugec mo ta boi Tuyen va ctv [5].
Phan tmg duoc thyuc hién v6i 100 pl dung dich AICL, 2% va 100
ul dich chiét. Hon hop dugc tron va u ¢ nhiét do phong trong
15 phut, sau d6 d6 hip thy quang & bude song 430 nm dugc do
bang may doc quang phd khay 96 giéng (Thermol Scientific,
My). Rutin v6i néng d6 tr 0 den 100 pg/ml duoc st dung dé
tinh ham luong flavonoid tong sé trong mau.

Ddnh gid khd ning khir géc tw do DPPH (1,1-diphenyl-2-
picrylhydrazyl radical)

Phuong phap do kha ning khtr goc ty do DPPH ciia dich
chiét dugc dya theo Minh va ctv [6], md ta nhu sau: Hon hop
phan tmg gdm 0,5 ml dung dich mau, 0,25 ml DPPH (0,5 M) va
0,5 ml dung dich dém acetate (pH 5,5) dugc u trong t6i khoang
30 phat. Bo hip thy cta dung dich dugc do ¢ bude song 517
nm bang may do quang phd (DR 4000U, HACH, M¥). Kha
nang e ché DPPH dugc tinh dya theo cong thirc sau:

Abs dbi chimg - Abs mau
Abs dbi chimng
Trong d6, Abs di chimg Ia d§ hép thu ctia phan tmg khong
cd glich chiét, Abs mau 1a d hap thu cua phan ng c6 dich
chiét.
DPdnh gid khd néing irc ché ABTS (2,2'-azino-bis-3-
ethylbenzthiazoline-6-sulphonic acid)

% Uc ché DPPH = x 100

Kha ning trc ché ABTS dugc do theo phuwong phap duoc
mo ta bdi Tuyen va ctv [5]. Dung dich géc tu do ABTS dugc
pha theo cong thirc gdbm 7 mM ABTS va 2,45 mM potassium
persulfate trong nuéc, u trong 16 gid. Sau d6 hdn hop dung
dich duogc pha loang véi methanol dé dat 4o hép thu dao dong
xung quanh 0,7 ¢ budc song 734 nm. Sau do, phan tng dugc
thuc hién voi 30 pl dung dich mau va 1 ml hon hop ABTS va
trong 30 phut ¢ nhiét d phong. D hip thu cia phan tng duoc
do ¢ bude song 734 nm. Cach tinh twong tu nhur cong thire tinh
phén trim trc ché DPPH.

Khd nang khir

Kha ning khir ciia mau dwoc thuc hién dya theo phuong
phép cua Tuyen va ctv [5], nhu sau: Hon hgp phan tmg gom
¢6 100 pl dich chiét, 0,5 ml dung dich dém phosphate 0,2 M
(pH 6,6) va 0,5 ml potassium ferricyanide [K,Fe(CN), ] (10 g/1)
dugc u ¢ 50°C trong 30 phut, sau d6 cho Vao hon hop 0,5 ml
dung dich trichloroacetic acid (100 g/l). Hon hop phan tng
duoc ly tim vai tée do 4000 vong/phut trong 10 phut. Cubi
cung, 0,5 ml phan trén dung dich sau ly tim dwoc pha véi 0,5
ml nude cat va 0,1 ml dung dich FeCl, 0,1%. Hdn hop dugc do
& bude séng 700 nm biang may do quang pho. Két qua duoc thé
hién bang mat do quang (OD) do dugc. Mét do quang cang cao
thi kha nang khr cang cao.

Phan tich sé li¢u
S6 liéu dwoc phan tich ANOVA, sau d6 kiém dinh trung
binh bang phuong phap Tukey ctia phan mém Minitab 16.0.

n
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Két qua va ban luan
Ham lwgng polyphenol va flavonoid tong sé

Ham luong polyphenol va flavonoid tong sb ciia cac phan
doan dich chiét tir gao luc va gao mam dugc trinh bay trong
bang 1. Di vai polyphenol tong sb, két qua cho thiy phan
doan ethyl acetate c6 ham lugng polyphenol cao nhat trong ca
hai dich chiét tir gao lirc va gao mam, khac biét khong ¥ nghia
théng ké & mirc 95%. Ham lugng polyphenol trong phan doan
nudc cta gao lirc cao hon 4 1an so véi gao mam. Trong khi ham
lugng polyphenol trong cac phan doan hexane va chloroform
gitra hai mau gao khac biét khong y nghia thong ké (p < 0,05).

Bang 1. Ham lugng polyphenol va flavonoid téng so trong céac
phén doan ctia dich chiét tir gao Iic va gao mam.

Phén doan dich  Polyphenol tong  Flavonoid tong s6
chiet s0 (ng/g) (ng/g)
H 20,33£2,36 cd 8,97+0,31 ¢
C 22+0,15cd 0,32+0,01 e
Gao lurc
E  163,14+1148a 33,71+1,49 a
N  90,1+10,13 b 26,3243,00 b
H 0,57+0,02d 0,23+0,03 e
5 C  2,64+0,08 cd 0,55+0,02 e
Gao mam
E  148,6+13,1a 25,29+0,20 b
N 22,46+1,29¢ 5,01+0,29 d

Cac chii cai theo sau trung binh £ do léch chudn khac nhau thi khac biét
c6 y nghia théng k& & mic 95%; H: Hexane; C: Chloroform; E: Ethyl
acetate; N: NuGc.

Flavonoid tong sé trong gao luc cao hon trong gao mam &
hau hét cac phan doan. Cu thé, ham lugng flavonoid trong phéan
doan hexane, ethyl acetate va nudc trong gao ltc lan lugt cao
hon trong cac phan doan tuong ing cia gao mam, khac biét co
y nghia thong ké & mtrc 95%.

~ Tu bang 1 rit ra két luan rang, polyphenol va flavonoid
tong soO trong gao Itrc va gao mam Ia khong co sy khac biét.

Kha nang ché'ng oxy hoa

Kha ning chong oxy hoa cta phan doan dich chiét duoc
trinh bay trong bang 2. Két qua ghi nhan phan doan ethyl
acetate ctia gao mam c6 hoat tinh trc ché DPPH cao nhat trong
cac phan doan, ké dén 13 phan doan ethyl acetate va chloroform
cta gao lic, voi kha ning te ché trén 50%. Pbi v6i phuong
phap ABTS, kha nang trc ché cta phan doan chloroform trong
gao lirc 1a cao nhat, khac biét co nghia théng ké & mirc 95%,
cao hon cac phan doan cia gao mam. Tuong tu, d6i voi kha
ning kht, phan doan nay ciing cho két qua cao nhat. Thong
thuong, céc chét thudc nhom acid béo va terpenoid dugc tim
thdy trong phan doan chloroform. Trong khi cac hop chét
polyphenol va flavonoid phan cuc thuong tim thdy trong phan
doan ethyl acetate va nudc.

Tir bang 2 ¢6 thé két luan ring, kha nang chdng oxy hoa
ctia phan doan dich chiét gao ltc va gao mam cling khong co
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Bang 2. Kha ning chéng oxy héa in vitro trong cac phan doan cta
dich chiét (néng do 0,5 mg/ml) tif gao lic va gao mam.

Phén doan Khi ning irc ché  Kha niing te ché  Khi niing khir
dich chiét DPPH (%) ABTS (%) (OD)
H 18,80+0,76 f 9,570,45 g 0,161£0,004 g
C 6853+0,73b 73,45+1,98 a 0,357+0,006 a
Gao lirc
E  6991£2,16b 47,64+2,47 ¢ 0,279+0,004 d
N 4435+143¢ 20,80+1,71 £ 0,233+0,002 e
H 884£223¢ 14,07+1,88 g 0,176+0,004 f
Gao C 51,284046d 39,77+2,85d 0,291+0,003 ¢
mam E 76434038 a 61,54£2,26 b 0,303+0,005 b
N 64,83£0,67c 32,14£2,39 ¢ 0,296+0,001 be

Céc chii cai theo sau trung binh + do léch chudn khac nhau thi khac biét
c6 y nghia thong ké & mic 95%; H: Hexane; C: Chloroform; E: Ethyl
acetate; N: Nudc.

su khac biét.

Két qua nghién ctru kha niang chdng oxy hoa ciia dich chiét
nudc tir gao mam va gao lirc ciia Esa va ctv [7] ciing cho thdy
su khac bi¢t gitta 2 loai gao nay khong cé y nghia ¢ ca ba
phuong phép la DPPH, TBA (Thiobarbituric acid) va FTC
(Ferric thiocyanate).

Qué trinh ndy mam xay ra lam ting dang ké ham lugng
GABA trong gao nhu nhiing bdo céo truge ddy. Tuy nhién, ham
lugng polyphenol va flavonoid tong s6 trong cac phan doan
dich chiét cia gao mdm khong tang nhiéu so v6i gao chua nay
mam Dong thoi, hoat tinh chéng oxy hoa cua gao chua nay
mam trong mdt s6 phan doan cao hon trong gao mam.
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Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.
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Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
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Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu
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Ddi tugng va phuong phap
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nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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Khoa hoc Tu nhién n—

Van dé nhan gia tri va duy nhat ciia toan tir
sai phan va tich sai phan doi voi ham phan hinh
trén mot trwong khong Archimedes

Pham Ngoc Hoa, Nguyén Xuén Lai’

Khoa Todn, Triong Cao ding Hai Dwong

Ngay nhan bai 5/2/2018; ngay chuyén phan bién 12/2/2018; ngay nhan phan bién 26/3/2018; ngay chip nhan ding 30/3/2018

Tom tit:

Trong bai bao nay, cac tac gia thao luan van dé nhan gia tri va duy nhat cia toan tir sai phan va tich sai phan doi véi

ham phan hinh trén trudng so6 p-adic.

Tir khéa: Gia thuyét Hayman, ham phdn hinh, todn tir sai phédn, truwong khong Archimedes.

Chi s6 phin loai: 1.1

The problem of value-sharing
and uniqueness between the difference
operator and the differential equation
for the meromorphic function
of a non-Archimedean field

Ngoc Hoa Pham, Xuan Lai Nguyen®
Department of Mathematics, Hai Duong College
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Abstract:

In this paper, we discuss the value-sharing and
uniqueness problem for difference operators and
differential multiplications of meromorphic functions in
a p-adic field.

Keywords: Difference operators, Hayman conjecture,
meromorphic functions, non-Archimedesn field.

Classification number: 1.1
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1. Mé dau

Phan b gia tri va van dé xac dinh duy nhat da duge nhieu
nha toan hoc trong va ngoai nude xét trong moéi lien hé véi
dao ham ctia ham phan hinh vi dnh nguge ciia cac diém rieng
ré. Ngudi khéi xudéng huéng nghién cttu nay 14 Hayman. Nam
1967, Hayman [1] d& chting minh két qud sau day:

Dinh 1y A. Cho f 13 ham phan hinh tréen C. Néu f (2) #
0va f*) (2) # 1 v6i k 1a mot s6 nguyen duong nao dé va véi
moi z € C thi f 1a hing. Nam 1967, Hayman [1] cling dua
ra gid thuyét sau day:

Gia thuyét Hayman. Néu mot ham nguyén f théa man
7 (2) f (2) # 1 v6i n 1a mot sd nguyén duong nao dé va véi
moi z € C thi f 14 hing.

Gia thuyét Hayman da dugc Hayman kiém tra d6i véi ham
nguyen sieu viet va n > 1, da duge Clunie [2] kiém tra déi
véi n > 1. Céc két qua nay va cic van dé lien quan da hinh
thanh nhanh nghién ctu duge goi 1a sy lya chon ctia Hay-
man.

Cong trinh quan trong dau tién thic day huéng nghien
ctiu nay thuoc vé C.C. Yang va X.H. Hua [3]. Nam 1997, hai
ong da ching minh dinh 1y sau day:

Dinh ly B [3]. Cho f va g la hai ham phan hinh khac
hing, n > 11 la mot s6 nguyen va a € C - {0}. Néu f"f'va
¢"¢ nhan gia tri a CM thi hosicf = dg v6i d"*! = 1 hosc
f(2) = c1e” va g (2) = ce™, & d6 ¢, c1, 2 14 cdc hing s6
va théa man (cic)" 2 = —a.

Trong trudng hgp p-adic, két qua dau tién theo hudng
nghién ctu nay thuoc vé J. Ojeda [4]. Nam 2008, J. Ojeda
da xét vAn dé nhan gia tri cia f +Tf" v6i T 1a ham hitu ty.
O do6, J. Ojeda da nhan dugdc két qua sau:

Dinh ly C [4]. Cho f 1a ham phéan hinh trén C,, n > 2 la
mot s6 nguyen va a € C), - {0}. Khi dé néu " (z) f' (2) # a
v6i moi z € C, thi f 1 héng.

Trong nhitng nam gan day, van dé trén dugc nhiéu nha
toan hoc trong va ngoai nudc xét trong mdi lien hé véi da
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thitc sai phan cta ham phan hinh va anh nguge ctia cac
diém rieng ré. Nam 2006, Halburd va Korhonen [5] da thiét
lap tuong tu ciia ly thuyét Nevanlinna cho toan ti sai phan
ctia ham phan hinh ¢é bac hitu han. Nam 2007, I. Laine va
C.C. Yang [6] da thiét 1ap tuong tu Dinh 1y A cia Hayman
cho mat kiéu da thic sai phan dac biet cia ham nguyen siéu
viét c6 bac hitu han. Hai ong da ching minh két qua sau day:

Dinh 1y D [6]. Cho f 1a ham nguyén siéu viét c¢6 bac hitu
han trén C va ¢ 1a mot s6 phiic khac 0, n 13 mot s6 nguyén,
n > 2. Khi d6 f"(2) f (2 + ¢) nhan a, a € C, vo han lan.

Nam 2009, K. Liu va L.Z.Yang [7] da chiing minh duge
két qua tuong ti Dinh Iy D cho toan ti sai phan cia ham
nguyeén siéu viét c6 bac hitu han, da chiing minh dugc két
qua tuong tu Dinh Iy B (xem [3]) cho mot kiéu da thitc sai
phan dac biét ctia ham phan hinh.

Gan day, Ha Huy Khoai va Vit Hoai An [1, 8], Ha Huy
Khodi, Vit Hoai An va Nguyén Xuan Lai [9] d& xét phan b6
gia tri va van dé duy nhat déi véi dao ham bac cao ctia ham
phan hinh trén mot truong khong Archimedes. Ho da chiing
minh duge két qua tuong tu ctia Yang - Hua (Dinh ly B)
cho (f)*) v6i f 1a ham phan hinh trén mot truong khong
Archimedes.

Trong bai bao nay, chung toi xét van dé nhan gia tri va
duy nhat déi v6i toan ti sai phan va tich sai phan ctia ham
phan hinh trén mot truong khong Archimedes.

2. Van dé nhan gia tri cia toan tit sai phan va tich
sai phan ctia ham phan hinh trén moét trudng khong
Archimedes

Trong bai bao ta ludén gia thiét K 1a mot trusng dic sb
khong, day di véi chudn khong Archimedes va dong dai so.
Cac khai niem, ky hiéu va két qua dung trong bai bdo nay &
cac tai lieu [1, 8-10]. Trudc tién ta phat biéu Gia thuyét Hay-
man cho toan tt sai phan trén mot truong khong Archimedes
(p-adic).

Gia thuyét Hayman cho toan ti sai phan p-adic.
Néu mot ham phan hinh p-adic f théa man f"(2) A.f (2)
£ 1 vdin la mot s6 nguyén duong nao dé va vdi moi z € K
thi f la hang.

Ta can cac bd dé sau:

B dé 2.1. Néu ham phan hinh f tren K théa man A.f (2) =

0 vdi moi z € K thi f la hdng.
Chitng minh: Gi4 s nguge lai, f khac hing. Do f 1a mot
ham phan hinh trén K, khi d6 ton tai hai ham nguyén fi, fo

sao cho f1, f> khong c6 khong diém chung va f = ?1 Do f
2

khac hing nén it nhat mot trong hai ham fi, fo khac hing.
Khong giam tong quét, gid st f; khac hing. Vi A.f (z) =0
[z hz+0)
£ " bt
z € C,. Khi d6 fi(z) = afi(z + ¢). Ta ching minh f(2)
khong c6 khong diém c6 mo dun 16n hon |¢|. Gia st nguge
lai, f1(2) ¢6 khong diém c6 mo dun 16n hon |¢|. Goi b 1a khong
diém ctia fi(z) sao cho |c| < [b]. Dat [b] = 7. Do |¢| < |b] nén
|z + me| = |z| v6i |z| = r,m 1a mot s6 nguyén duong bat
ky. Chii ¥ ring, tap hop cac khong diém c6 cting mo dun
ctia mot ham nguyén la hitu han. Do fi(z) = afi(z + ¢) nén
b,b+c,...b+me... la cac khong diém phan biét ¢6 cling mo
dun ctia fi(z) v6i m 1a mot sd nguyen duong bat ky. T day

vél moi z € K nén = a,a # 0 v6i moi
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ta nhan duge mau thuan. Vay fi(z) khong c6 khong diém cé
md dun 16n hon |¢|. Do d6 fi(z) 1a da thiie véi bac n nao do6.
Tit f1(2) = afi(z+c) nhan duge f;(z)" 1a da thiic véi bac
Lva fi(2)" Y = afi(z+¢) "D, Viét fi(2)""V) = dz+e. Khi
dé afi(z+¢)"V = a(d(z+c)+e) va dz+e = adz+adc+ae.
Tu day suy ra a = 1,¢ = 0. Mau thuin véi gid thiét ¢ # 0.
Vay f 1a hing.

Dinh Iy sau day tra 16i chua tron ven Gia thuyét Hayman
cho toan tu sai phan p-adic.

Dinh 1y 2.2. Néu ham phan hinh f trén K théa mén
M (2) Acf (2) # 1 vdin > 6 la mot s6 nguyén duong nao do
va vdi moi z € K thi f la hdng.

Chiing minh: Gia st ngugc lai, f khac hing. Theo B6 dé
2.1 ta c6 A.f khong dong nhat khong.

Dit G = f(2) A.f. Ta thay rang, moi cyc diém ciia G chi
6 thé xay ra tai cic cyc diém ctia f, f(z + ¢), vA moi khong
diém ctia G chi c6 thé x4y ra tai cac khong diém ciia f, A, f.

Ap dung Dinh 1y chinh thit hai, thit nhat va két hop vdi

B6 dé 3.1, 3.2 [8] ta c6

(n=1)T(r, f) <T(r, f"(2)Acf)+0(1) < Ni(r, G)+Ni(r, é)

ﬁ) “logr + O(1) < T(r, ) + T(r, ) + T(r, f)

+27(r, f) + Ny (r,

+N1,G (T,

1

Do do6

(0= O)T(r, )+ logr < Na(r, ) + O()

Tit f khac hing van > 6 ta c6 G nhan gia tri 1, mot mau
thudn. Vay f 1a hing.

Dinh Iy 2.2 gép phan khéng dinh Gid thuyét Hay man p-
adic.

Cau héi dat rala: Véin = 1,...,5 thi Dinh Iy 2.2 con ding
ntta hay khong?

Sau day ta trinh bay Gid thuyét Hayman ddi v6i tich sai
phan ctia ham phan hinh trén mot truong khong Archimedes
(p-adic).

Gia thuyét Hayman dude phat biéu cho tich sai phan ciia
ham phan hinh p-adic nhu sau:

Gia thuyét Hayman cho tich sai phan p-adic.Néu f
la mot ham phan hinh trén K théa man [ (2) f(z +¢) # 1
vdin la mot s6 nguyén dwong nao dé, ¢ # 0 va vdi moi z € K
thy f la hang.

Dinh Iy sau day tra 13i chua tron ven Gia thuyét Hayman
cho tich sai phan p-adic.

Dinh 1y 2.3. Néu mot ham phan hinh f trén K théa man
() f(z+c) # 1 wdin > 5 la mot s6 nguyén duong nao do
va vdi moi z € K thi f la héing.

Chitng minh: Gi& st ngudc lai, f khac hing. Theo Bd
dé 2.1 ta c6 f(z + c) khac hing. Dat F = f"(2) f(z +¢). Ta
thay riing, moi cuc diém ctia F' chi ¢6 thé xay ra tai cac cuc
diém ctia f, f(z-+c), va moi khong diém ciia F chi c6 thé x4y
ra tai f, f(z +¢). Ap dung Dinh 1y chinh thit hai, thit nhit

va két hop véi BS dé 3.1, 3.2 [8] ta ¢6

(n=1)T(r, ) <T(r, f"(2)f (2 + ¢))+O(1) < Ni(r, F)+No(r, %)Jr



Nl,F(T *lOgT"Fo(l)

1
7 F . 1)
ST, )+T(r, F)+T(r, [)FT(r, f)+Na(r,

Do do

1
o 1)7l<)g r+0(1)

(n=5)T(r, f) +logr < Ni(r )+ O(1)

o
"F—1

Tit f khac hiing van > 5 ta c¢6 F nhan gia tri 1, mot mau
thudn. Vay f 1a hing.

3. Vin dé duy nhét ciia tich sai phan ctia hAm phan
hinh trén mot truong khong Archimedes

Cau hoéi dat ra la: Véin = 1....,4 thi Dinh 1y 2.3. con diang
nita hay khong?

Tiép theo, ta c¢6 cac két qua tuong tu ctia Dinh 1y B cho
tich sai phan ctia ham phan hinh p-adic.

Dinh ly 3.1. Gia st f,g la cac ham phan hinh trén K.
Néu Epnfzrey (1) = Egugiare)g (1) van > 13,0 la s6 nguyén,
thi f = hg vdi h"*' =1 hodc fg =1 véi "' = 1.

Chitng minh: Ap dung Bé dé 3.3 [8] v6i céc truong hop
sau:

Truong hop 1.

Dat A= f"f(z+¢),B = g¢"g(z+ ¢). Khi d6 ta c6

1

T(r, A)+O(1) < Ni(r, AJ+NF(r, A+ Nar, A)+N1A( ik
1 1

Ni(r, B) + NZ2(r, B) + Ny (r, E) + N2 (r, E) — logr +O(1)

Két hop véi Bo dé 3.2 [8] ta c6

(n—=1)T(r, ) < T(r, A)+O(1) < Ny(r, A+ NZ2(r, A)+Nir, %)

1
: Z>+N1(r7 B)+N2(r, B)+N(r, B

(n=1)T(r, g) < T(r, B)+0(1) < Ny(r, A)+NZ2(r, ANy (r

+N7A(r )+N1>2(r 7) logr+0(1),

1
) Z)
1 1
A) + Ni(r, B) + NZ2(r, B) + Ny(r, B) + N (r, E)
— logr + O(1) (1)
Moi cie diém ctia A chi c6 thé xay ra tai cac cuc diém clia
f, f(z+c). Két hgp véi Dinh Iy chinh thit nhat va B deé 3.1
8] ta co

Ny (r, A) + NF2(r, A) < 2Ni(r, ) + (N1, f(2 + )+
NZ2(r f(z+¢)+0(1) < 2N(r, f) + N(r, f(z +¢)) +
20(r, )+ T(r, f(z+¢) + O(1) < 3T(r, f) + O(1)
Suy ra
Ni(r, A)+N2(r, A) < 3T(r, f)+0(1) (2)
Ta thay rang, moi khong diém ctia A chi c¢6 thé xay ra tai
cac khong diém ctia f, f(z + c).
Tuong tu (2) ta nhan duge
1 1
FURIY

+ N

0(1) <

Ni(r,=)+Ngi(r, <) <3T(r, )+0(1) (3)
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Tuong tu d6i véi B ta ciing co:
Ny (o0, 7)+N3(00,1) < (k+2)T(r)+0O(1)
Nyp(0,7)+ N30, 7) < (k4+2)T(r, g)+0(1) (4)

T (1)-(4) ta co

(n - I)T(T, f) < 6(T(T7 f) + T(Tv g)) - 10g1‘ + O(l)
Tuong t
(n=1)T(r,9) <6(T(r, f) + T(r,g)) - logr+O(1)

Suy ra ta ¢

(n=1)(Ty(r) +Ty(r)) <12(T(r, f)+T(r,g)) — 2 logr+ O(1),
(n—13)(Ty(r) + T,(r)) + 2logr < O(1)
Do n > 13 nén ta gap mau thuan.
Truwong hop 2.
f"f( 0)g"g(z+¢) = 1. Khi dé ta cé (fg)"(f(z+c)g(z+

¢) =
Dat l = fg va gia st [ khong phai ham hing. Khi d6 ta c6

1

) <T(r,(z4c)+0(1) < T(r,1)+0(1)

Diéu nay mau thuan véi n > 13. Vi vay [ phai 1a ham hang.
Do d6 fg=1v6i " =1,
Truong hop 3.
A= fflz+c) =

khong phai ham hiang. Khi dé ta c6

B =g"g(z+¢). Dat h = i Gia st h
g

1

Wi(z) = h(z+c)

Theo B6 dé 3.1 [8] ta c6
nT(r,h) =

() =10 !

TC)) <T(r,h(z+c))+0(1) < T(r,h)+0O(1)

Diéu nay mau thuin véi n > 13. Vi vay h phai 1 ham hang,
kéo theo K"t =1, do d6 f = hg v6i h"*L =1.
Dinh 1y 3.1. dugc chimg minh.

LOI CAM ON

Nghién citu nay duge tai trg bdi Quy phét trien khoa hoc
va cong nghé quoc gia (NAFOSTED) thong qua dé tai ma
s6 101.01-2012.19. Céc tac gia xin tran trong cam on.



s Khoa hoc Tu nhién

TAI LIEU THAM KHAO

[1] Ha Huy Khoai and Vu Hoai An (2011), "Value distri-
bution problem for p-adic meromorphic functions and their
derivatives", Ann. Fac. Sc. Toulouse, XX (Special), pp.135-
149.

(2] J. Clunie (1967), "On a result of Hayman", J. London
Math. Soc., 42, pp.389-392.

(3] C.C. Yang and X.H. Hua (1997), "Uniqueness and value-
sharing of meromorphic functions", Ann. Acad. Sci. Fenn.
Math., pp.395-406.

[4] J. Ojeda (2008), "Hayman’s conjecture in a p-adic field",
Taiwanese J. Math., 9, pp.2295-2313.

[5] R.G. Halburd, R.J. Korhonen (2006), "Nevanlinna the-
ory for the difference operator", Ann. Acad. Sci. Fenn. Math.,
31, pp.463-478.

TAP CHI

HOA HOC |,
HNG NGHE V¢! Nam 60(6) 6.2018

[6] 1. Laine and C.C.Yang (2007), "Value distribution of
difference polynomials", Proceedings of the Japan Academy,
Series A, 83(8), pp.148-151.

[7] K. Liu and L.Z. Yang (2009), "Value distribution of the
difference operator", Archiv der Mathematik, 92(3), pp.270-
278.

[8] Ha Huy Khoai and Vu Hoai An (2012), "Value - sharing
problem for p-adic meromorphic functions and their differ-
ence operators and difference polynomials", Ukranian Math.
J., 64(2), pp.147-164.

[9] Ha Huy Khoai, Vu Hoai An and Nguyen Xuan Lai
(2012), "Value sharing problem and Uniqueness for p-adic
meromorphic functions", Annales Univ. Sci. Budapest, 38,
pp.71-92.

[10] P.C. Hu, C.C. Yang (2000), Meromorphic functions
over non-Archimedean fields, Kluwer.



Khoa hoc Tu nhién n—

Nghlen ciru b lgc quang hoc bac cao dua trén su ghép
noi tlep cua nhleu cong hwong qua khe dan song hep
trong cu triic tinh thé quang ti hai chiéu

Hoang Thu Trang'?, Ngé Quang Minh'**
"Vién Khoa hoc Vit liéu, Vién Han lam Khoa hoc va Cong nghé Viét Nam
’Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nhan bai 9/2/2018; ngay chuyén phan bién 13/2/2018; ngay nhan phan bién 15/3/2018; ngay chép nhan dang 22/3/2018

Tém tit:

Bai b4o nay trinh bay cac két qua 1y thuyét va tinh toan mé phéng ciia bd loc quang hoc bic cao sir dung ciu tric
khe din séng hep trong tinh thé quang tir hai chiéu két hop véi diy hoc vi cong hwong ndi tiép. Sw din séng trong
khe hep dwoe thiét ké dé ting kha ning giam giir va cwong d dién-tir trwdng bén trong ving dién mdi c6 chiét suit
thép, diéu nay lam gia ting tj s6 Q/V ciia bd cong hwéng dwee thiét ké tir cac khe hep d6. Viée ghép ndi tiép nhiéu
cong hwéng dugc phan tich dua vao phu’o’ng phap ly thuyet ghép cic mode cfng huéng trong mién thoi gian (CMT).
Két qua ly thuyet duge cac tac gla kiém chu’ng lai bang mo phong qua viéc st dung phuong phap dao ham hiru han
trong mién thoi gian (FDTD) Két qua cho thay ¢6 su phu ho'p tot giira ly thuyet va m6 phong. Bo loc quang hoc béc
cao dwa trén sy ghép ndi tlep nhiéu cong hwong dwoc coi la nén tang dé tac gia nghién ctru cac linh kién quang hoc

tich hop phang.

Tir khéa: Bé loc quang hoc, phwong phap FDTD, tinh thé quang ti.

Chi s6 phén loai: 1.3

Md dau

Viéc nghién ctru ciu trac tinh thé quang tir img dung cho
c4c linh kién quang hoc di va dang thu hit rit nhiéu sy quan
tam cta cac nha khoa hoc béi tinh chat quang dac biét cua
n6 ma céc loai vat liéu san c6 trong ty nhién khong co dugc.
CAu truc tinh thé quang tir la cau trac vat liéu nhén tao dugce
tao nén bang viéc sép xép tudn hoan cac 16p vt lidu c6 hing
s6 dién moi khac nhau theo 1 chiéu (1D), 2 chiéu (2D), hoac
3 chiéu (3D) trong khong gian va tao thanh céc ving cam
quang theo 1D, 2D va 3D tuong tng. Cac budc song (tin
so) nam trong vung c4m quang bi phan xa hoan toan khi gip
bé mit cAu trac tinh thé quang tu, tuy nhién no lai c6 tinh
chét dic biét 1a c6 thé diéu khién duoc khi ta thiét ké cac bd
cong hudng hodc bo dan song trong ciu tric tinh thé quang
tr do, c6 nghia la anh sang voi bude song (tan so) d6 duogc
giam gilr trong céu trac hodc dugc truyén qua céu tric voi
hiéu suat 100% [1-3].

Nho sy phat trién ctia cac trang thiét bi va cong nghé hién
dai, dac biét 1a cong nghé nano, cac cAu tric tinh thé quang
tr 2D da duoc nghién ciru va ché tao thanh cong véi bude
song (tan s6) 1am viéc tai ving thong tin quang hodc ving
kha kién va da c6 mot sb két qua ung dung, dac biét cho
vién thong quang hoc, laze, di-6t phat quang (LED), cam
bién quang hoc... Tuy nhién aé ng dung rong rai cau trac
tinh thé quang tir 2D trong mot sé linh vuc cu thé, ddc biét

‘Tac gia lién h¢; Email: minhng@ims.vast.ac.vn
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la V1en thong quang hoc hodc cac mach tich hop phang khac
van rat can thém nhiéu nghién ctru chuyén sau vé ca vat liéu
va ciu trac [3- -5]. Trong céc linh kién quang tich hop phang
dua trén sy két hop cua dan song va cong huong, thi ty s6
(O/V), trong d6 O 1a hé s6 pham chat va ¥ 1a thé tich hinh
thai hoc duoc coi la tham s6 quyét dinh hiéu sut cua linh
klen quang, ty s6 Q/ V cang cao thi hi€u sudt linh kién cang
t6t. Hé s& pham chat Ova thé ‘tich hinh thai hoc V' cua bo
cong huong dugc thiét ké tir cau trac tinh thé quang tir 2D
ma cac cong bd gan day dé cap 1a ~3,3x10°6 va ~1,18 (\/n)’,
do vay O/V ~2,80x10° (A/n)?, trong d6 X la bude song hoat
dong va n 1a chi ) chlet suét cua vat liéu [6-8]. Viéc ché tao
bo cong hudng co hé s6 pham chit Q cao 1a rat kho vi mdi
su thay ddi kich thude rat nho cua bd cong hudng s& dan
t6i sy thay doi rat 1on ctia hé s6 pham chat Q. Bén canh do,
khi hé sé phim chét O cao, cuong do dién-tir truong s& tap
trung rat 16n trong mot khong gian hep cua bo cong huong
s€ lam gia tang cdc hiéu (mg phi tuyén khong mong muén
clia vét liéu. Vay nén, néu khong quan tam dén thé tich hinh
thai hoc ¥, thi viéc lam tang hé so pham chét 0 ctia bd loc
quang hoc bang cach ghép nbi tiép nhiéu cong huong thong
qua khe dan séng hep trong tinh thé quang tir 2D 1a phuong
4n c6 tinh kha thi cao [9-11]. Viéc st dung dan séng trong
khe hep lam tang kha nang giam gilt va cuong do dién-tu
truong bén trong ving dién moi ¢6 chiét suat thap, diéu nay lam
tang ty s6 O/V ciia bo cong huong duge thiét ké tir cac khe hep.
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Abstract:

In this paper, we present the theoretical and numerical
results of the high-order optical filters based on the
slotted two-dimensional photonic crystal waveguide
conjugated with multiple coupled resonators. Slotted
waveguide is designed to enhance the electromagnetic
intensity and confine the light in the narrow area with
low refractive index, so that the figure-of-merit (Q/V) of
the resonators is significantly enhanced. The coupling
among the resonators is analyzed theoretically, based on
the coupled-mode theory in time (CMT). We perform
the finite-difference time-domain (FDTD) simulation
to confirm the CMT analysis. It is shown that the good
agreement between the theory and the simulation.
This result will provide a general guide line for planar
photonic integrated circuits.

Keywords: FDTD method, Optical filter, Photonic crystal.
Classification number: 1.3

MOo hinh bd loc quang hoc bac cao dugc phan tich Iy thuyét dua
trén phuong phap ghép mode cong huong theo thoi gian (CMT).
Cac két qua 1y thuyét dugc kiém ching bang mo phong dya trén
phuong phap dao ham hitu han trong mién thoi gian (FDTD)
va phuong phap khai trién 'song phang [12, 13]. Cac két qua Iy
thuyét va mo phong cho thay ¢6 su phu hop kha tot. Két qua ciia
bai bao nay 1a nén tang cho cac nghién ciru vé linh kién quang
tich hop phang.

Ca sd Iy thuyét

Hinh 1 1a m hinh cta 7 b cong huong ghép ndi tiép vi
nhau thong qua bus dan song.

= =) (D=
Hinh 1. M6 hinh clia n cfng hudng ghép néi tiép véi nhau.
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Dé phan tich sy ghép ndi tiép ctia n bd cong huong nhu
hinh 1, ching t61 sir dung ly thuyét ghép céc mode cong
hudng trong mién thoi gian [14]. De don gian, chung ta gia
sir cac b cong hudng cb cing tan s cong huong va do suy
hao theo thoi gian twong ung la w,va 1/z. s, vas  la bién do
cua song to1 va song phan xa ta1 cong huong thu nhit; s,
va s tuong (mg la bién d6 cua song tdi va song phan xa tal
cong huong th n; |a|? va |s)?1an lugt 1a nang lugng ciia bo
cong huong va cia song.

da,

7—[J(a)0+5)——]a1+/1a2+ks
da,

’ =j(@,+28)a,+pa,_ +pa,, voil<i<n (1)

d 1
at" =lj(o,+0)——]a, +ua, +ks,,
T

O déy hé sb ghép cua song va bd cong huong duge cho
boi hé sb k=e’’\2/7 . 6 va u 1an lugt 1a d6 dich chuyén
tan sb cong huong va hé $6 ghép hi¢u dung, véi d=cotp /7t
va fi=—jcsce/ 7, ¢ 1a goc 1éch pha gilra hai cong hudng
gan nhau nht. Gia sir hé ching ta xét 1a khong c6 tac dong
tr bén ngoai, nén s, = 0. Su dung phuong phap CMT, h¢ 56
truyén qua duoc cho bai cong thirc:

2 2
%l | Kk .
T(w) = |- /i 2
% |i(a-0)+1/z- ,ufZEI @
;o= dy H
n _&/ - . _
o, ](A 5)+1/T

trong do % | 3)

fi ==

8, j(A=8) u-1.,

A la tan s6 chuan hoa tir tan s6 cong huéng, A= o - o,
Tai bai bao nay, ching t6i xem xét bd loc quang hoc bac 1,
bac 2, bac 3, bac 4 va bac 5. St dung phuong trinh (2), phé
truyén qua ciia cac bo loc quang hoc véi ¢ = 7/2 va ¢ = /6
duogc mo ta trong hinh 2(a) va 2(b).

Hinh 2 cho thiy s6 lugng dinh cong hudng bang vai sb
luong bo cong hudng duge ghép ndi tiép. Hinh 2(a) 1a phd
truyén qua ciia cic bo loc khi ¢ = 7/2, cac bg loc c6 béac
khac nhau déu c6 chung tin s cong huong trung tam, A
= 0. Ngoai ra, bd loc bac cao con co thém cac tan sb cong
hudng khac nam déi xting ¢ hai phia cta tan sd cong huo‘ng
trung tam, ban do rong phd cia cac cong hudng nam xa
cong huong trung tdm c6 xu hudng hep dan. Hinh 2(b) 1a
pho truyén qua cua cac bg loc khi ¢ = /6, cac bo loc van co
chung mot tan sb cong hudng nhung cac dinh cong huong
dugc phan bd bat déi xtmg va khé xac dinh dwoc vi tri chinh
xac. Bé don gian trong nghién ctru, cac bd loc quang hoc
bac cao duoc thiét ké trong truong hop goc 1éch pha giira
hai cong huong gan nhau nhét ¢ = 7/2.
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Hinh 2. Phé truyén qua cia cac b loc quang hoc: (a) khi ¢ =
n/2 va (b) khi ¢ = 7/6.

Két qua mé phéng

Pé kiém chung cho két qua Iy thuyét duoc trinh bay &
trén, cac bo loc quang hoc bac cao dua trén sy ghép ndi tiép
ctia nhiéu cong hudng qua khe dan song hep trong ciu trac
tinh thé quang tir 2D di dugc ching t6i mo phong nho st
dung phuong phap FDTD. Hinh 3 14 ciu triic bd loc quang
hoc bac 5 véi cac tham s cua céu tric va vat liéu nhu sau:
Chiét suét hiéu dung cua vét liéu nén silic 7= 2,98, ban kinh
hé 12 7= 0,3a (a 1a hing s6 mang, = 380 nm) va mang tinh
thé hinh tam giac. Cong hudng dugc tao ra bang cach thay
ddi do rong cua khe hep tr d = 50 nm t61 d = 120 nm véi
nhitng khoang cach déu 1a 10 nm/a. Khe dan séng hep va
cac hd duogc dién dy bang vat liéu hitu co quang phi tuyén
bac 3 DDMEBT (n,, = 1,8), do DDMEBT la vét liéu c6 h¢
s6 phi tuyén bac 3 16n, ching t6i hy vong ring bang cach
su dung vat licu DDMEBT s€ khic phuc dugc nhitng nhugc
diém cua vat liéu nén silic nhu hiéu ung hép thu hat tai tu do
va hiéu ng hip thy hai photon trong nghién ctru linh kién
quang ludng trang thai 6n dinh.

Sy dan truyén séng dién tir trong cac bd din song dugc
minh hoa trén hinh 4. Str dung phuong phap khai trién song
phing dbi voi hé phuong trinh Maxwell dé giai bai toan
v6i bién s 1a cac mode dan trong cic bd dan song voi do
rong khe hep d khac nhau voi phan cuc la dién truong trong
mit phing (TE mode). V6i cac tham s6 dugc chon ctia cau
trac tinh thé quang tir 2D nhu trén hinh 3, thi ving cAm
quang chuin hoa 1a (0,235-0,250 a/L), twong tng voi dai
song trong vung thong tin quang (1520-1617 nm) chira cac
dai dan song tuong tng véi cac trudng hop do khe hep d
(~ 50-120 nm). Khi d6 rong khe hep tang, dai dan song co
Xu huorng dich Ve cac buoc song ngan. Khi d tang ~120 nm
dai dan séng nim ngoai ving cim quang, do vy viéc lya
chon d6 rong khe hep d = 120 nm dugc xem nhu la mot
vach ngan song dién tu, tic la song dién tu s€ bi giam giir
trong b cong hudng dugc tao nén tir khe hep c6 do rong d
~ 50 nm. Viéc thiét ké budng cong hudng c6 do rong khe
hep ting dan s& 1am giam su thay d6i dot ngot song dién tir
trong budng cong huong. Do rong khe hep d = 50 nm con
duoc chon 1am d6 rong khe dan song ciia bo loc quang hoc
nhu hinh 3.
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Hinh 3. Cau tric cta bd loc quang hoc bac 5 (hinh chinh) va
chi ti€t cia mgt bo cong hudng (hinh phu).
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Hinh 4. Cac dai din séng tuong ting véi do rong khe hep d khac
nhau.

Dé moé phong dic trung truyén qua clia cac bd loc quang
hoc duge thiét ké nhu hinh 3, chung t61 su dung phé dang
Gauss c6 dai budc song tir 1520-1596 nm, phéan cuc TE, dat
& dau vao cia khe dan song (phia trai) va dau thu duoc dat
& 16i ra cia khe din song (phia phai). Gitra ddu vao va dau
ra 14 s6 bo cong hudng dugc ghép ndi tiép. Str dung phuong
phap md phong FDTD véi diéu kién 1a bién hap thy hoan
hao (PML) c6 d6 day du l6n dé hép thu hoan toan song
dién tu truyen t6i bién va khong cho phan xa nguoc lai vao
trong cdu trac. Hinh 5 13 phé mé phong sy truyén qua cia
song phan cuc TE ddi voi cac bo loc quang hoc c6 bac khac
nhau. Chiing t6i d t6i wu cdu tric tinh thé quang tir 2D dé
goc léch pha giita hai bo cong hudong gan nhau nhét ¢ = 1/2.
Nhin vao hinh 5, hinh dang phé mod phong cia cac bd loc
hoan toan gidng vé&i hinh dang phd cua cac bo loc ma chiing
t6i di phan tich 1y thuyét & phan trén, tirc 13 n6 c6 dang déi
xtmg va dinh cong huong truyén qua 1a 100%. Budc song
cong huong trung tam Ia 1555,28 nm hoan toan phﬁ hop
véi bude song st dung trong vién thong quang hoc. Pdi véi
bd loc bac 1, phd truyén qua c6 dang di xting Lorentz vdi
bude song cong huong 4, = 1555,28 nm va hé sO pham chét
O, =4463. Phé ciia by 1oc béc cao khong phai dang Lorentz
va c¢6 nhiéu dinh cong huong. Pinh pho cong huong cua
cac bd loc bac cao ma chung téi quan tdm nam ¢ phia ngoai
cung, do vay ching t6i da st dung phuong phap lam khdp
phd cong huong ngoai ciing ctia bo loc bac 3 va bac 5 véi
cong hudng c6 ham Fano [15]. Hé s6 pham chat O, = 13010
va O, = 32020 tuong ng vdi hai dinh cong hu’orng ngoai
cung c6 budce song 1a A, = 1555,38 nm dbi v6i bo loc bac 3
va A, = 1555,46 nm 601 v6i b loc bac 5. Phod c6 dinh cong



s Khoa hoc Tu nhién

huong cang xa cong huong trung tam c¢6 ban do rong cang
hep, do vay hé so pham chat O cang 16n. Nhu vay, bang
céch ghép ndi tiép nhiéu bd cong huong thong qua khe dan
song hep trong tinh thé quang tir 2D, chung téi da thu dugc
b loc quang hoc bac cao voi hé s6 pham chit O cao hon, vi
du hé so pham chét 0 cua bd loc quang hoc bac 5 cao hon
~7,2 1an hé s phém chét 0 cua bo loc bac 1 ma khong can
thay d6i cac tham sd khac ctia cau tric tinh thé quang tir 2D.

1,0f
» o 1cong hwéng (1)]
- 0,8} =222 cong hudng (2]
=
=4 i] - =+ 3 cang hiromg (3)
Slo6t Bt :
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o 0,4} ‘—Sct}"g huwéng. (5]
e
=
0,2 . .
U ; .
s a‘ 4) NS .
15548 15552 15556  1556,0

Buéc song (nm)

Hinh 5. Phé mo phéng truyén qua ctia cac b loc quang hoc st
dung phuong phiap mé phéng FDTD.

Phan bd nang lugng dién truong cia cac bd loc duoc
minh hoa nhu hinh 6. Hinh 6(a), 6(b) va 6(c) twong ung la
phan b ning lugng dién truong cua bd loc quang hoc béc
1, bac 3 va bac 5 twong ung voi cac bude song 4, = 1555,28
nm, A, = 1555,38 nm, va A, = 1555,46 nm. Chung ta thdy
rang, VO’l bd loc quang hoc bac cao, nang lugng dugc phan
b6 va luu trit o tat ca cac budng cong huong, didu nay lam
cho thoi gian song ctia bude song cong huong trong cau tric
1au hon, tirc 13 hé s6 pham chét O sé& cao hon.

Hinh 6. Phan bd ning lugng dién trudng trong ciu tric b loc
quang hoc bac 1 (a), bac 3 (b) va bédc 5 (c) tuong tng véi cac
budc séng cong huéng A, = 1555,28 nm, A, = 1555,38 nm va A,
=1555,46 nm.

£ a
Ket luan

Trong bai bao nay, ching t6i da trinh bay két qua ly
thuyet clia viéc ghép ndi tiép nhidu cong huong thong qua
bus dan séng chung nhd sir dung phuong phap ghép mode
cong huong theo thoi gian. Két qua ly thuyét duoc kiém
chung bang két qua mod phong FDTD 601 voi b loc quang
hoc bac cao dua trén su ghép cap n01 tiép cia nhidu cong
huong qua khe din séng hep trong céu tric tinh thé quang
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tir 2D. Két qua ly thuyét va mo phong hoan toan phu hop.
Céc bo loc quang hoc ¢6 budc song cong hudng ndm trong
ving thong tin quang va linh kién thiét ké cua bai bao nay
¢6 thé dugce sir dung trong cac mahch tich hop phing cia
vién théng quang hoc nhu céc bd chuyén mach va dan song
thong tin.

Nghién ctru nay duoc tai trg boi Vién Han 1am Khoa
hoc va Céng nghé Viét Nam (VAST) thong qua dé tai ma sb
VAST03.05/18-19 va chuong trinh hgp tac dao tao nghién
ctru sinh gitra Pai hoc RMIT va Vién Khoa hoc Vit li¢u -
Hoc vién Khoa hoc va Cong nghé, VAST.
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Phan tich quy dao hoat dong dé dnh gi4 kha ning phoi hop chup anh
ctia cac hé thong vé tinh nho, thir nghiém vai vé tinh VNREDSat-1 va BKA

Buii Doin Cwong, Chu Xuin Huy, Nguyén Minh Ngoc®, Buii Quang Huy, Hoang Hai, Pham Pinh Thiing
Vién Cong nghé Vi tru, Vién Han lam KH&CN Viét Nam
Ngay nhan bai 27/2/2018; ngay chuyén phan bién 2/3/2018; ngay nhan phan bién 30/3/2018; ngay chip nhan ding 11/4/2018

Tom tit:

Xu thé hi¢n nay dé han ché nhuoc diém d9 phii trim nhé ciia cac hé thong vé tinh nhé quan sat Trai dat 1a phdi
hop chup anh giira cic vé tinh twong tw nhau. Co sé' dé tinh toan phdi hop chup dnh chinh 1a quy dao hoat dong
ciia ching. Thong qua md phéng quy dao ciia VNREDSat-1 va BKA, két hop véi dic diém ky thuat, nhém tac gia
di phan tich kha ning phdi hop chup dnh ciia hai hé thong vé tinh ¢6 pha chup anh ngugc nhau nay, dong thoi dé
xuét phwong an phdi hgp chup cu thé. Cac két qua thu dwgc sé chirmg minh tinh kha thi ciia cong tac phoi hop chup

anh giira cac hé thong vé tinh nhé.

Tir khoa: BKA, ph6’i hop chup dnh, vé tinh nho, VNREDSat-1.

Chi s6 phén loai: 1.3

Operation orbit analysis to evaluate
the imaging coordination capability
of small satellites, an experiment
with VNREDSat-1 and BKA

Doan Cuong Bui, Xuan Huy Chu, Minh Ngoc Nguyen”,
Quang Huy Bui, Hai Hoang, Dinh Thang Pham
Space Technology Institute, VAST
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Abstract:

The disadvantage of Earth observation small satellite
systems is small coverage, so the current tendency
to mitigate this issue is to combine imaging between
similar satellites. The basis for computation of imaging
coordination is the satellite operation orbit. By simulating
the orbit of VNREDSat-1 and BKA combined with their
specifications, the authors analyzed the combination
capabilities of two satellite systems with opposite
phases. The results will demonstrate the feasibility of
collaborative imaging between small satellite systems.

Keywords: BKA, imaging coordination, small satellite,
VNREDSat-1.
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Su ra doi cua cac hé thong vé tinh nhod quan sat trai dat
(nhu ALSAT-2, SSOT, BKA, VNREDSat-1...) [1] da giai
quyét bai toan vé cung cip dit liéu anh quang hoc €6 do
phan giai khong gian cao va thoi gian chup lap ngin cho
mot ving bat ky trén trai dat. Tuy vay, nhugc diém cua cac
hé thong nay la do phi trim ctia cac dir liéu van con han ché
do kich thude anh khong 16m.

Mot phuong an dé khic phuc han ché nay 1a phi hop
chup anh giira cac vé tinh, ké ca khi chiing thudc cac qudc
gia khac nhau [2]. Su phdi hop trong cong tac quan sat trai
dat tir cac vé tinh nho la mot trong nhitng xu huéng hién dai
hién nay trong cong tac phat trién nghién ciru khong gian.
Viéc trién khai trong thyc té ciia phuong phap niy gop phan
lam giam dang ké thoi gian chup 13p lai va ting dién tich
phu trim trong theo di, gidm sat cac ddi twong trén bé mat
trai dat [3], dic biét la cac tham hoa tu nhién hay nhan tao;
cling nhu nang cao hon hiéu qua st dung cia cac hé théng
v¢ tinh.

Trén da thanh cong trong viéc phdi hop kha ning chup
anh cta v¢ tinh VNREDSat-1 (Viét Nam) va THAICHOTE
(Thai Lan) [4], hé théng v¢ tinh nhé VNREDSat-1 tiép tuc
duoc thir nghiém phdi hop véi cac hé thdng vé tinh khéc, cu
thé ¢ day 1a hé thong vé tinh BKA cua Belarus - hé thong
vé tinh nho quan st trai dat c6 pha chup anh ngugc voi pha
chup anh cia VNREDSat-1.

Doi tuong va phuony phap nghién ciiu
Déi twong nghién ciru

Pbi tugng nghién ctru chinh 1a quy dao hoat dong ciia
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hai vé tinh. Quy dao hoat dong c6 anh huong 16n dén kha
nang chup anh cua v¢ tinh, dac biét 1a thoi gian chup lap va
chu ky chup lap [5, 6]. Thoi gian chup lap 1a thoi gian vé
tinh s& bay qua viing c6 thé chup anh dugc khu vuc yéu cau.
D0 rong ctia vung nay dugc gidi han bdi kha nang linh hoat
khi chup anh cua vé tinh. Gia tri nay phu thudc vao yéu cau
vé goc nghiéng khi chup, thoi gian chup lip s& cang dai néu
goc nghiéng nho va cang ngin néu chup véi gbc nghiéng
lom. Chu ky chup lap chinh 1a thoi gian ma sau do vé tinh s&
bay qua y hét vi tri cil.

Ca hai hé thong vé tinh VNREDSat-1 va BKA déu hoat
dc}ng trén quy dao thép, dong bd mat troi, trong do cac dac
diém chinh dugc thé hién trong bang 1 [7, 8].

Bang 1. Thong so quy dao ciia VNREDSat-1 va BKA.

Théng s6 k§ thuat BKA VNREDSat-1

Loai quy dao Quy dao thip, déng Quy dao thap, ddng b

bo mat troi mat troi
Do cao (km) 510 680
Goc nghiéng (°) 97,5 98,1
Chu ky (phut) 94,7 98,4
Sb vong bay trong ngay  15+3/16 14+18/29
Gio dia phuong 11h27 10h30
Chu ky chup lap (ngay) 16 29
Ban truc 16n 6891,224 7058,907
Do léch tam 0,00135 0,00121
Pha chup anh Ascending Descending

Céc chu ky quy dao cua ca hai v¢ tinh dugc minh hoa
trong hinh 1 va 2 thé hién dudi dang vét cac quy dao cua
chung trén bé mat trai dat.

g

1 118 235 352 45162279396 89 206 323 16 133 250 367 60 177 294 411 104 221 338 31 148 265 382 75 192 309 426

0.8499° = 94,517 km
s 5

- -

Khoang cach gitta hai quy dao lién tiép = 24,62 d6 kinh tuyén tai xich dao = 2740,98 km

Hinh 1. Vét quy dao ctia vé tinh VNREDSat-1.

[T

-

16491 ken

Khoéng céch gitra hai quy dao lién tiép = 23,75 d¢ kinh tuyén tai xich dao = 2638,63 km

Hinh 2. Vét quy dao ctia vé tinh BKA.
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Tuy nhién, mac du co cac gia tri 4o nghiéng quy dao gan
nhau, su khac biét dang ké ctia hai vé tinh ndm trong cac pha
chup anh cta ching: Déi véi VNREDSat-1 1a Descending,
dbi véi BKA la Ascending. Vi vay, cac dai anh cda hai hé
thong vé tinh s& theo cac hudéng nguge nhau (hinh 5), din
dén viéc han ché vé dién tich chong phii cdc canh anh (hinh
6).

Phwong phap nghién ciru

Cong tac danh gia kha nang phdi hop gitta cac vé tinh
duoc tién hanh hau hét dua trén viéc phan tich vét quy dao
cua chung. Do d6, nhém tac gia lya chon phuong phap
nghién ctru la tinh todn m6 phdng quy dao cuia VNREDSat-1
va BKA, sau d6 danh gia kha niang phdi hop giita hai hé
thong vé tinh.

Trén co s di liéu TLE (Two Line Element) dugc cung
cAp tir trang thong tin dién tir https://celestrak.com, quy dao
cua v¢ tinh VNREDSat-1 va BKA duogc tinh todn mé phdng
bang phan mém Orbitron, duge Celes trak hd tro [9]. Cha
rang, trong trang thong tin nay, hé thong vé tinh BKA duoc
dat duoi téen KANOPUS _V [10].

Thoi gian chup l1ap lai mot khu vuc dbi voi mdi hé théng
vé tinh dugc cin cir vao khoang cich gan nhét giita hai vét
quy dao (dbi voi VNREDSat-1 13 94,517 km va BKA 1a
164,91 km, xem hinh 1, 2) va khoang cach ti da c6 thé
chup khi v¢ tinh chyp nghiéng, duoc tinh theo cong thuc:

D =tgo.h

Trong do: a la goc nghiéng khi chup; h la d§ cao bay
chup (km); D la khoang céach toi da cé thé chup (km).

Nhu vy d6i véi mdi goc nghiéng khac nhau, D ¢6 gia tri
khac nhau twong tng, cu thé nhu sau:

Bang 2. Khoadng cach toi da tuong (ing véi géc nghiéng clia
VNREDSat-1 va BKA.

Géc nghiéng (@) D (VNREDSat-1) (km) D (BKA) (km)
30° 392,598 294,448

20° 247,499 185,625

10° 119,902 89,927

Nhu vay, d6i v6i mdi goc nghiéng khac nhau, thoi gian
chup 1dp lai cho mot khu vuc s€ khac nhau, goc nghiéng
giam thi thoi gian chup 1ap s€ tdng 1én. Trong nghién cuu
nay, moc thoi gian dé tinh toan thoi gian chup 1a ngay 0
trong chu ky ctia ca hai hé thong vé tinh (xem hinh 1, 2).

Két qua
Mo phong quy dao cia hai hé thé'ng vé tinh

Gia tri TLE dugc cung cap boi trang https://celestrak.
com
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VNREDSAT 1

1 39160U 13021B
.00000029 00000-0

18060.62972507
14636-4 0 9994

2 39160 98.0544 135.7914 0001382
90.8028 269.3336 14.62979273257244

KANOPUS-V 1

1 387070 12039A 18060.78428194

-.00013006 00000-0 -61594-3 0 9998
2 38707 97.4540 340.7535 0001506
51.2909 25.6505 15.19224927311191

Két qua tinh toan md phong quy dao hoat dong ciia hai hé

thdng vé tinh [11] dugc mo ta cu thé trong hinh 3 va hinh 4.

09:59:39.000 ICT

Hinh 3. Vét quy dao ciia VNREDSat-1 trong 1 ngay.

Hinh 4. Vét quy dao ctia BKA trong 1 ngay.

Mo phong dai chup ciia hai hé tho"ng vé tinh

Trén co s tinh toan md phong quy dao hai hé thong
VNREDSat-1 va BKA, cling véi dic diém vé do rong dai
chup ctia mdi vé tinh (17,5 km dbi v6i VNREDSat-1 va 20
km d6i v6i BKA) (xem hinh 5), chi xét trong truong hop co
thé két hop hai loai anh toan sic va da phd dé ting cuong
chat luong anh [7, 8].
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VNI

Hinh 5. Pha chup anh ctia BKA va VNREDSat-1.

VNI
BKA

Hinh 6. Do chong phii canh anh cia BKA va VNREDSat-1.

Vi gia tri goc nghiéng nho trong khoang 10-15°, dién
tich chong phu ctia cac canh anh c6 thé dat 288 km?, tuong
duong 94% dién tich cia anh VNREDSat-1 (kich thudc mdi
canh anh la 17,5x17,5 km, twong duwong 306,25 km?) hoac
72% dién tich hinh anh BKA (20x20 km, trong duwong 400
km?) (xem hinh 6). Két qua nay c6 thé chap nhan dugc trong
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truong hop chup anh cho mdt khu vue quan tdm c6 dién tich
nim trong phan chdng phu. O day khong xét dén truong
hop cac goc chup 16n vi dién tich canh anh s€ tang khi goc
nghiéng tang, diéu nay c6 nghia dién tich chong phii s& dugc
tang 1én.

Mé phéng két hop chup danh cho mét khu vue

Vi goc nghiéng tdi da cia VNREDSat-1 13 35° va BKA
13 40° [7, 8], nhom nghién ciru thuc hién mé phong két hop
chup mdt khu vuc c6 d6 rong twong duong 10 dai chyp cta
vé tinh BKA (20 km), twong tng d6i véi VNREDSat-1 dé
chup phu kin khu vuc can 11 dai (17,5 km). Tay theo goc
nghiéng khac nhau khi chup ma thoi gian chup hét toan b
khu vuc sé khac nhau, nhung khi két hop hai vé tinh thi thoi
gian chup lip s& duoc rat ngan. Phuong an phéan chia khu
vuc chup dugc minh hoa trong hinh 7.

wn
—_

A

Hinh 7. Phan chia khu vuc chup anh giiia hai vé tinh VNREDSat-1
va BKA.

Thoi gian can thiét dé chup hét 10 dai ciia BKA véi goc
nghiéng 30° dugc tinh nhu sau:

- Lay mbc thoi diém chyp dugc dai dau tién 1a ngay 0
trong chu ky.

- Ngay 5 sé tiép tuc chup dwoc dai thir hai, ngay 11 s&
chup duoc dai thr 3, ngay 16 chup dugc dai thu 4.

- Dai cubi cung s& chup dugc vao ngay thir 16 cia chu
ky thir ba.

- Nhu vay 1a cin 3 chu ky dé chup 10 dai nay (twong
duong 48 ngay).

Tuong tu nhu vy, thoi gian chup can thiét véi cac goc
nghiéng khac nhau dbi v6i BKA va déi voi VNREDSat-1
duoc tong hop trong bang 3.

Bang 3. Thoi gian chup phi trum theo géc nghiéng.
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Géc nghieng ~ VNREDSat-1  BKA Két hop

30° 42 (ngay) 48 (ngay) 27 (ngay)

20° 58 (ngay) 48 (ngay) 27(ngay)

10° 95 (ngay) 176 (ngay) 58 (ngay)
Théo luan

Cong tac tinh toan quy dao hoat dong 1a mot trong nhiing
yéu t6 quyét dinh dén hiéu qua phdi hop chup anh [12],
vi n6 anh hudng truc tiép dén ké hoach chup anh cua hai
vé€ tinh. Bén canh do, viéc pha chup anh giita hai v¢ tinh
bi nguoc nhau 1 thach thirc 16n trong qua trinh phdi hop
giita VNREDSat-1 va BKA, doi hoi can phai co su phbi hop
chinh xéc, linh hoat dé mang lai hiéu qua cao.

Trong diéu kién chup thing goc (nadir), thoi gian chup
1ap cta hai hé théng v¢€ tinh nhu da trinh bay ¢ trén lan luot
1a 29 ngay va 16 ngay ddi voi VNREDSat-1 va BKA [7, 8].
Nhu vay, néu chup anh theo diéu kién chup thing goc, thoi
gian phdi hop s& dai hon nhiéu so v6i chup nghiéng goc. Do
véy, dé nang cao hiéu qua phdi hop vé mat thoi gian s& lya
chon phwong an chup trong diéu kién nghiéng goc tdi da.

Trong trudng hop yéu cau dic biét nhu giam sat thién
tai thi thoi gian chup lap toi da déi voi mot khu vuc cia
VNREDSat-1 véi géc nghiéng 35° 1a 3 ngay [8] va BKA
voi goc nghiéng tbi da 1a 40° 1a 1 ngay [13], néu két hop
ddng thoi ca hai hé thong vé tinh thi chung ta c¢6 thé co dir
liéu trong 3-4 ngay lién tuc (tuy theo vi tri thuc dia).

Bai bao nay khong dé cap dén so sanh dir liéu dau ra cua
ca hai hé théng vé tinh vi cac dic diém ky thuét ctia ching
kha tuong dong, ca VNREDSat-1 va BKA déu 1a cac vé tinh
vién tham quang hoc c¢6 thong tin vé dit liéu anh duge mé ta
chi tiét trong bang 4 [8, 12].

Bang 4. Dac diém dif liéu anh cia VNREDSat-1 va BKA.

Théng s6 ky thuat BKA VNREDSat-1
Toan séc (um) 0,54-0,86 0,45-0,75
Blue (um) 0,46-0,51 0,45-0,52
S6 kénh phd ~ Green (um) 0,51-0,60 0,53-0,60
Red (um) 0,63-0,69 0,62-0,69
NIR (um) 0,75-0,84 0,76-0,89
N LA s Pan: 2,1 Pan: 2,5
Do phan gidi (m) MS: 10,5 MS: 10
, . Pan: 23 Pan: 17,5
Kich thuée anh (km) MS: 20 MS: 17.5
Do phan giai buc xa (bits) 12 10
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Céc két qua nghién ctru di cho thay vé tinh VNREDSat-1
va BKA c6 d6 tuong quan cao vé cac dic tinh quy dao va
ca ddc diém dir lidu anh cua ching, chimg minh tinh kha
thi trong viéc phdi hop chup anh. Mic du ddy méi chi la
két qua ban dau cua hop tac qudc té gitra Vién Cong nghé
Vi tru (Vién Han lam Khoa hoc va Cong nghé Viét Nam)
va Vién Han 14am Khoa hoc qudc gia Belarus, nhung di gop
phan vao thanh cong chung trong cong tac phdi hop giita hai
hé thong vé tinh trong theo ddi, giam sat tai nguyén thién
nhién, mai trudng va thién tai néi chung, khai thac hiéu qua
noi riéng, dé tién toi nhitng hop tac tiép theo.

LO1 CAM ON

Bai bao di sir dung tur lidu trong dé tai “Nghién ctru phbi
hop khai thac hai hé théng vé tinh VNREDSat-1 va BKA”,
mi s6 VAST.HTQT.Belarus 04/16-17, thudc chuong trinh
hop tac gitta Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam va Vién Han 1am Khoa hoc quéc gia Belarus. Céc tac
gia xin tran trong cam on.
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Nghién ctru trang thi electron ciia cic cluster VGe ™ (n =1-2)
bang phwong phap CASSCF/CASPT2

Nguyén Minh Thao'*, Tran Thanh Tuén!, Bui Tho Thanh?, Tran Qudc Tri', Trin Vin Tan'
'Bé mén Hoa Iy thuyét va héa 1y, Trieong Pai hoc Pong Thap
’Khoa Héa hoc, Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quoc gia Tp Ho Chi Minh

Ngay nhan bai 12/2/2018; ngay chuyén phan bién 22/2/2018; ngay nhén phan bién 21/3/2018; ngay chap nhan ding 6/4/2018

Tém tit:

Cac trang thai electron co' bin va kich thich ctia cic cluster VGe 7 (n = 1-2) dugc nghién ciru bang phuong phap tinh da
céu hinh CASSCF/CASPT2. Céu hinh ciia cac trang thai electron ciia cic cluster VGe ™ (n = 1-2) dugc xic dinh dya
vao ham song tinh du’o’c theo phuong phap CASSCEF. Nang lugng ciia cac trang thai electron dugc tinh bang phuwong phap
CASPT?2. Cic thong so ciu tric hinh hoc va ning lwong twong doi ciia cic trang thii electron co ban va kich thich
dwgce xac dinh. Ning lugng tach electron ADE (adiabatic detahment energy) va VDE (vertical detachment energy)
ciia cic qua trinh tiach electron ra khéi cluster anion dwge bao céo.

Tir khéa: Ciu triic electron, cluster VGe, " (n = 1-2), ning lugng tich electron, phuwong phap CASSCF/CASPT2.

Chi s6 phén loai: 1.4

Céc cluster germani pha tap kim loai chuyén tiép thu
hat sy chi y ctia cdc nha khoa hoc vi tiém ning Gmg dung
trong y sinh hoc, cong nghiép ban dan va tong hop cac vat
liéu méi [1, 2]. Trong cac tai lidu khoa hoc, ciu trac hinh
hoc va céu tric electron cua cic cluster germani pha tap
cac kim loai chuyén tiép da dugc bao céo [3-5]. Tuy nhién,
cAu trac va tinh chat cta céc cluster germani pha tap kim
loai chuyén tiép van chua duoc hiéu mot cach day di. Do
do, viéc nghién ctru cAu trac hinh hoc va ciu tric electron
clia céc cluster germani pha tap kim loai chuyén tiép da trg
thanh nhiém vu cép thiét dé hiéu duoc cac tinh chat cua
chung. Gan day, cau tric cta cac cluster VGe 7 (n=3-12)
da dugc tham do bang phd quang electron [5]. Pé hiéu duoc
cac thong tin thim do dwoc tir phd quang electron, nhom
nghién ctru ciing da thyc hién cac phép tinh hoa hoc lugng
tir. Cu thé, 1y thuyét phiém ham mat d6 voi phiém ham lai
ghép B3PW91 da dugc sir dung dé nghién ctru ciu trac hinh
hoc va cdu tric electron ciia cac cluster VGe 7 (n = 3-12).
Ly thuyét phiém ham mat do chi tinh duoc cac trang thai co
ban hay céc trang thai co nang lugng thap nhit ing véi mdi
biéu dién bét kha quy ctia nhom diém d6i xing ma khong
tinh duoc cac trang thai electron kich thich. Nhiing két qua
tinh duoc sir dung dé giai thich day phd dau tién trong phd
quang electron cua cluster anion [5].

CAu truc, do bén, va tir tinh cua cac cluster VGe, (n =

1-19) ciing da dugc nghién ciru [6]. Doi véi cluster VGe
két qua tinh dugc cho thay trang thai co ban la sextet vdi

"Tac gia lién hé: Email: nmthao@dthuedu.vn
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do dai lién két 2,526 A. Gia tri ai luc electron tinh duoc
bang phiém ham PBE cua cluster VGe c¢6 gia tri 14 0,61 eV.
DPbi ‘V(')'i cluster‘VGez, ddng phan hinh vong dugc bao cao
la dong phan bén nhat trong khi trang théi electron co ban
chua duge bao cdo. Ai luc electron cua cluster trung hoa
dién VGe, co gia tri la 0,85 eV, trong khi do dai lién Kkét
V-Ge va Ge-Ge c6 gia tri 1a 2,536 va 2,405 A [6]. Gan day,
chu tric electron cua cac cluster VGe, " da dugc nghién
ciu bang cac phuong phap DFT, RCCSD(T), CASSCF/
CASPT2) [7].

Qua tham khao céc tai liéu khoa hoc, ching t6i thay
rang trang thai electron cua cac cluster VGe™ va VGe, "
van chua duoc nghién ctru ddy di. Vi mong mudn cung
cAp mot hiéu biét day du vé cdu truc cia cac cluster VGe
(n = 1-2), chung t6i tién hanh nghién ciru cac cluster nay
bang cach phdi hop 1y thuyét phiém ham mat d va phuong
phap CASSCF/CASPT2. Phuong phap CASSCF/CASPT2
dd duoc biét dén nhu 1a phuong phap tinh c¢6 do chinh xac
cao va dic biét phu hop dé nghién ciru cac cluster chira kim
loai chuyén tiép [7-10]. Phuong phép niy c6 thé tinh dugc
trang thai co ban va trang thai kich thich cta céac cluster
chtra kim loai chuyén tiép voi do tin cay cao.

Cac phuong phap tinh

Céc ddng phan quan trong cua cac cluster VGe * (n =
1-2) dugc trinh bay trong hinh 1. Phuong phap CASSCF/
CASPT2 dugc ding dé nghién ctru cac trang thai electron
cua cac cluster VGe " (n = 1-2). Trong cac phép tinh
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An investigation on the electronic
states of VGe ™ (n = 1-2) clusters
by CASSCF/CASPT2 method
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Abstract:
The ground and excited states of VGe ™ (n
= 1-2) clusters have been investigated using

multiconfigurational CASSCF/CASPT2 methods. The
electronic configurations of the relevant states have been
determined on the basis of the CASSCF wave functions.
The energy of the electronic states has been computed
at the CASPT2 level. The geometrical parameters
and relative energies of the ground and the excited
states have been reported. The adiabatic and vertical
detachment energies (ADEs and VDEs) of the electron
detachment processes from the anionic clusters have
also been calculated.

Keywords: CASSCF/CASPT2  method,
detachment energy, electronic structure, VGe " (n =
1-2) clusters.

Classification number: 1.4

electron

CASSCF/CASPT2, dbi véi cac cluster VGe™, cac duong
cong thé ning cua cic trang thai electron dugc xiy dung
bang cach thay dbi do dai lién két V-Ge. Ddi vdi cac cluster
VGe,™, phuong phip CASSCF/CASPT2 dugc st dung cho
phép tinh t61 vu hoda hinh hoc. Trong phép tinh CASSCF/
CASPT2, b ham co s¢ aug-cc-pVTZ-DK dugc st dung
cho ca V va Ge [11, 12]. Cac hiéu tmg twong d6i dugc hidu
chinh théng qua toan tr Hamilton Douglas-Kroll bac hai
[13-15]. Trong cac phép tinh CASPT2, electron trén céac
obitan 3s, 3p ctia V va 3d ctia Ge dugc phép kich thich. Tat
ca cac phép tinh CASSCF/CASPT2 dugc thuc hién béng
phan mém MOLCAS@UU 8.0 [16].
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o

VGe™ VG
Hinh 1. Céu tric hinh hoc cac dong phan ciia cac cluster VGe,
(n=1-2).

Trong cac phép tinh CASSCF, khong gian hoat dong
duoc Iva chon bao gé”)m cac obitan phan tir co phﬁn dong
g6p chi yéu cuia cac obitan 3d, 4s ctia V va 4s va 4p Ge. Dbi
vé6i cac cluster VGe™, khong gian hoat dong bao gom cac
obitan 3d, 4s ciia V va 4s, 4p cua Ge, va 5 obitan do0. Két qua
hinh thanh nén khong gian hoat dong c6 10 hodc 9 electron
phan b trong 15 obitan. Khong gian hoat dong nay duoc ky
hiéu 13 (10,9/15). i véi cac cluster VGe, ", hai khong giap
hoat dong dugc lua chon. Khong gian hoat dong thur nhat
dugc ky hi¢u 1a (10,9/12) bao gém obitan 3d, 4s cua V va
4p cua Ge. Khong gian hoat dong nay duoc st dung cho
phép tinh t6i uwu héa hinh hoc. Khong gian hoat dong thir hai
duogc tao thanh béng cach thém nam obitan 4o vao khong
gian hoat dong thir nhat. Két qua hinh thanh nén khong gian
hoat dong dugc ky hi¢u 1a (10,9/17). Khong gian hoat dong
nay duoc dung trong cac phép tinh ning lugng diém don
cho céc trang thai electron dua trén cAu trac hinh hoc d3 tdi
wu hoa véi khong gian hoat dong thir nhat. Tét ca cac gia tri
nang luong twong ddi tinh theo phwong phap CASPT2 cua
cac cluster VGe, ™ dugc bao cdo dua trén két qua tinh bang
khong gian hoat dong thir hai.

£ 2 ~ 2 a
Két qua va thao luan
Két qua nghién ciru vé cac cluster VGe™

Dé xac dinh d6 dai lién két, tin s6 dao dong didu hoa,
va ning luong tuong ddi ciia cac trang thai electron ciia
cac cluster VGe™, duong cong thé ning cua cic trang thai
electron dugc xay dung va trinh bay trong hinh 2a va 2b.
Két qua phén tich cac duong cong thé ning duoc trinh bay
trong bang 1. Bang nay cho thiy trang thai co ban ciia cluster
anion VGe 1a *A (°A). Trang thdi nay c6 do dai lién két 1a
2,310 A va tan s6 dao dong la 301 em™. Céac trang thai kich
thich°B, (’I1), A, (°Z) va B, (®) kém bén hon 0,35, 0,51, va
0,74 eV so voi trang thdi co ban *A  (A). Trang thai ‘B, (‘@)
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Hinh 2. Dudng cong thé ning clia cic cluster VGe- (a) va VGe (b).
Bang 1. Cac thong so ciu tric, tan so dao dong va nang lugng tuong doi (NLTD) clia cac cluster VGe™.

: anepili : V-Ge Tinsé  NLTD® VDE
Pong phan : p Cau hinh electron A) (em™) V) V)
VGe A, 3A 1262136%146'67*T7°26" (51%) 2,310 301 0,00

°B, TI 1262136%146' 67 T7°26% (61%) 2,370 282 0,35
’A, ) 126°130%1406'67° 725" (29%) 2,411 360 0,51
’B, 3O 1262136%145°67*T7°20" (40%) 2,395 301 0,74
VGe ‘B, ‘O 1262136%146' 67 T7°26" (50%) 2,347 315 0,00 (1,48) 1,49
A, C5) 1202136%1406' 672 T7"26% (62%) 2,348 406 0,04
A, A 126°136%146°67*77°25" (39%) 2,340 284 0,31
’B, 0] 1262136%146'67°77°26" (21%) 2,380 346 0,31
‘A, ‘A 1262136146674 T7°20" (55%) 2,249 349 0,41
‘A, E5) 126*136146'67*77°26% (35%) 2,459 269 0,45
‘B, D 126%136%146'67*Tn' 20" (48%) 2,494 230 0,72

(a) Gia trj trong ddu ngodc la nang lugng tuong d6i ADE ctia trang thai co ban *B, (*®) clia cluster trung hoa dién so véi trang thai *A, (°A) cla cluster

anion.

la trang théi co ban cua cluster trung hoa dién VGe. Trang
thai nay c6 do dai lién két 1a 2,347 A va tan s6 dao dong 1a
315 em™. Trang thai °A| (°Z) c6 ning luong tuong ddi 1a 0,04
eV nén trang thai nay la gan nhu suy bién vdi trang théi co ban
‘B, (*®). Céc trang thai kich thich *A | (A), B, (D), ‘A, (*A),
A, (*2), va ‘B, (*®) c6 ning lugng cao hon 0,31, 0,31, 0,41,
0,45, va 0,72 eV so véi trang thai co ban ‘B, (‘). Theo két
qua tinh bang phuong phiap CASPT2, trang thai co ban ciia
cluster trung hoa dién VGe duoc du doan 1a ‘B, (‘®). Két qua
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nay 4 trai nguoc véi két qua thu duoc bang phiém ham PBE
trong do trang thai sextet dugc du doén la trang thai co ban
ctia cluster VGe [6]. O day, can luu ¥ 1a d6 dai lién két V-Ge
cua trang thai °A | (°X) tinh bang phuong phap CASPT2 c6 gia
tri 1a 2,348 A. Do dai lién két nay 1a ngén hon do dai lién két
2,526 A cua trang thai sextet tinh bang phiém ham PBE [6].

Gian d6 niang luong cac obitan phéan tir clia trang thai
co ban *A, (A) cua cluster VGe dugc trinh bay trong hinh
3. Qua hinh nay, cdu hinh electron cua trang thai ‘A, CA)
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17a; (150)

7b4, 7b, (7m)

16a; (140)

15a4, 2a, (26)

6b1, 6b2 (67'[)

14a, (130)

035795y

13a; (120)
Hinh 3. Gian db nang lugng cac obitan phan ti cla trang thai
*A, (*0) cia cluster VGe~.

dugc xac dinh la 13a’14a°1 5‘9111l6’:11116b127b1°6b227b2°22120
hay 126°136°140'67*77°20". Trong cau hinh nay, cac obitan
13a, (120), 14a, (130), va 6b,, 6b, (6xr) duoc tao thanh chu
yeu tur obitan 4s, 4p cua Ge, trong khi cac obitan 1 Sa,, 2a,
(20), 16a, (140), 7b , Tb, (7r), va 1,7.911 (150) chu yéu dugc
tao thanh tir obitan 3d, 4s cua V. Cau hinh electron nay chi
chiém 51% trong tong s cac céu hinh electron tao nén trang
thai 3A (3A) Do d6, c6 thé n6i rang trang thai *A (A)co tmh
chat da cau hlnh rat manh. Phan traim dong gop cua cac cau
hinh chu yéu cua cac trang thai ning lugng thip cua cac
cluster VGe™ duoc trinh bay trong bang 1. Bang 1 cho thay
phan déng gop cua cau hinh electron chu yéu cia cac trang
thi electron déu thap. Trong truong hop cao nhét, ciu hinh
electron 126°136°14¢'67°77°26° cua trang thai °A | (°X) dong
g6p 62%.

Ning luong can thiét cho cic qua trinh tach electron ra
khoi cluster anion ciing dugc tinh toan. Nang lugng tach
electron dugc tinh bang cong thic sau:

DE =E(VGe') — E(VGe)
Trong do, DE 1a nang lugng tach electron, E(VGe™) va
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E(VGe) la nang lugng cua VGe™ va VGe. C6 hai loai nang
luong tach electron dugc biét dén 1a nang lugng tach electron
ADE (adiabatic detachment energy) va VDE (vertical
detachment energy). Nang lugng tach electron ADE thu
duogc khi cac gia tri nang lugng cua cluster anion va trung
hoa dién déu g véi cdu trac hinh hoc da tdi wu hoa hay tng
v6i cac diém cyc tiéu trén bé mat thé nang. Ning luong tach
electron VDE thu dugc khi nang lugng cua cluster anion ung
v6i cu trac hinh hoc da t6i wu héa, trong khi ning luong ciia
cluster trung hoa dién duogc tinh véi cAu trac hinh hoc d3 tdi
uu hoa cua cluster anion.

Bit dau tir trang thai *A | (°A), qua trinh tich mét electron
tir obitan lién két 6b, (67) s€ tao thanh trang thai ‘B, (‘D).
Nang luong tach electron ADE va VDE ciia budc chuyén
A, CA) — ‘B, (*®) tinh bang phuong phap CASPT2 ¢6 gia
tri lan luot 1a 1,48 va 1,49 eV. Trong budc chuyén nay, mot
electron dugc tach ra tir obitan lién két 6b, (6mr) nén do dai
lién két V-Ge tang tir 2,310 1én 2,347 A. Két qua tinh bang
phuong phap CASPT2 cho thiy ning lugng tach electron
ADE ra khoi cluster anion 1a 1,48 eV. Gia tri ning lugng
tach electron ADE nay 1 cao hon rat nhiéu so véi gia trj ai
luc electron cia cluster trung hoa dién tinh bang phiém ham
PBE. Diéu nay c6 thé duoc giai thich 14 trong tinh toén bang
phiém ham PBE, ai luc electron cua cluster trung hoa dién
duoc tinh dua trén qué trinh chuyén tir trang théi kich thich
sextet cua cluster trung hoa dién dén trang thai kich thich
quintet cda cluster anion.

Két qud nghién ciru vé cdc cluster VGe,”

Cac két qua nghién ctru trude ddy bang ly thuyét phiém
ham mat d cho thay dong phan bén nhit ciia cac cluster
VGe, " c¢6 dang hinh vong nhu trinh bay ¢ hinh 1. Phép tinh
bang phiém ham PBE ciing du doan dong phan hinh vong cua
cluster trung hoa 1 dong phan bén nhét mic du trang thai spin
van chua duogc cong bd [6]. Vé mat dbi ximg phan tir, dong phan
hinh vong thude nhém diém dbi xtmg C, . Gid tri do dai lién két
va nang lugng tuong doi cla céac trang thai electron cua dong
phan hinh vong VGe,™ tinh duoc bang phuong phap CASPT2
duoc trinh bay trong bang 2. K&t qua tinh cho thay cluster anion
VGe, c6 trang thai co ban 1a *A,. Trang thai triplet nay c6 d6 dai
lién két V-Ge va Ge-Ge lan luot 1a 2,351 va 2,497 A. Cac trang
thdi°B,,’B,, A, *A,, va’B, c6 ning luong cao hon trang thai co
ban lan luot 12 0,18, 0,24, 0,54, 0,56, va 0,58 eV. Dai voi cluster
trung hoa dién VGe,, trang thai co ban dugc xac dinh la 4B1~
Céc trang thai kich thich °A , *A , va A, ¢6 nang luong cao
hon trang thai co ban 1an luot 12 0,54, 0,66, va 0,69 eV. Do dai
lién két V-Ge va Ge-Ge ctia trang thai co ban ‘B, c6 gia tri lan
luot 142,373 va 2,351 A. Céc gia tri d¢ dai lién két nay 14 ngan
hon nhiéu so véi gia tri 2,536 va 2,405 A thu duoc tir cac phép
tinh bang phiém ham PBE [6].
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Bang 2. Cac thong sd cau tric hinh hoc va ning lugng tuong déi (NLTP) clia cic trang thai electron clia cac cluster VGe,™.

A £ - - (@)
Dong phan Trang thai Cau hinh electron \(IA();E’ €563 1(?{,’§D XI‘),;E
’A, 18a,219a,'20a,"7b *8b °14b,215b.°5a," (64%) 2,351, 2,497 0,00
°B, 18a,°19a,'20a,'7b *8b °14b,'15b.°5a," (81%) 2,389, 2,369 0,18
Hinh vong °B, 18a,*19a,°20a,°7b *8b °14b,'15b,°5a " (33%) 2,388,2,333 0,24
VGe, A 18a *19a,'20a "7b *8b '14b,'15b,’5a " (84%) 2,433,2,348 0,54
’A, 18a,219a,'20a,°7b *8b °14b,'15b,'5a " (76%) 2,369, 2,486 0,56
°B, 18a,*19a,°20a,°7b *8b '14b,*15b,°5a," (64%) 2,366, 2,498 0,58
‘B, 18a *19a,'20a "7b *8b 14b,'15b,"5a," (77%) 2,373,2,351 0,00 (1,20) 1,28
Hinh vong A, 18a,219a,'20a,°7b *8b °14b,*15b,"5a.° (65%) 2,370, 2,424 0,54
VGe, A 18a,219a "20a °7b *8b,'14b,'15b.°5a " (80%) 2,410, 2,326 0,66
’A, 18a,*19a,°20a,°7b *8b °14b,*15b,°5a,' (69%) 2,341, 2,452 0,69

(a) Gia tri trong ddu ngodc 1a ning luong tuong ddi so vai trang thai co ban clia cluster anion hay ndng lugng tach electron ADE cla cluster anion.

o on B B

20a; (0,16) 21a; (0,09) 6, (0,10) 16b, (0,03)
192, (0,96) 52, (0,96) 15b, (0,23) 8, (0,11)
17a; (1,88) 18, (1,87) by (1,85) 14b, (1,77)

Hinh 4. Hinh anh céc obitan phan tif va sd electron chiém clia
trang thai °A, ctia dong phan hinh vong VGe,~.

Pé hiéu dugc ciu '[I'l'J’.C electron cﬁe} céc cluster VGe, ",
cac obitan phan tu va so electron chiém thu duogc tur phép
tinh CASSCF can duoc khao sat. Hinh anh cac obitan
phan tir quan trong va sd electron chiém cua trang thai
*A, clia dong phan hinh V(‘)r}g VGe, dugc trinh bay trong
hinh 4. Tt hinh dnh nay, cau hinh electron cua trang thai
*A, cua dong phan hinh vong VGe, duogc xac (ﬁnh la
17a1218a1219a112031°7}9128b1°14b2215b2°5a2'. Trong cau hinh
nay, cac obitan cé phan dong gop 1on cua obitan 4p cua Ge
la17a, 18a, 7b , 14b,, 16b,, va 6a,. Cac 0bjtan 19a, 20a,,
2la, 8b, 15b,, Vé’Saz‘du(yc tao thanh chu yé€u tr cac obitan
3d va4s yﬁa V. Bat dau tur trang thai co bfln *A,, trang thi
°B, ¢6 thé dugc tao thanh bang cach chuyén mét electron tir
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obitan 14b, sang obitan 2‘Oal. Trang thai ‘B, ¢ thé dugc tao
thanh tir trang thai A bang cach tich m@trelectron ra khoi
obitan 14b,. Vi obitan 14b2 1a obitan lién két gitra obitan %d
cua V va obitan n”: cua phoi tr Ge,, nén trong 1t)’u('yc chuyén
tir trang thai A dén trang thai *B,, d9 dai lién két V-Ge tang
tr 2,351 1én 2,373 A, trong khi do dai lién két Ge-Ge giam
tir 2,497 dén 2,351 A. Céc gia tri nang lugng tach electron
ADE va VDE cuia budc chpyén *A,— B, tinh bang phuong
phap CASPT2 c6 gia tri lan luwot 1a 1,20 va 1,28 eV. Gia tri
ADE nay 16n hon 0,35 eV so vdi ai luc electron tinh bang
phiém ham PBE (0,85 eV) [6].

CAu trac hinh hoc va cu tric electron cua cac cluster
VGe, ™ (n = 1-2) da dugc nghién ctru bang phuong phap
CASSCF/CASPT2. Péi véi céc cluster VGe ™, trang thai
co ban dugc x4c dinh 1a trang thai A (CA) va 4B1‘(4(D). bo
dai lién ket ctia cdc trang thai A (A) va ‘B, (*®@) lan luot 1a
2,310 va 2,347 A. Gia tri tin s6 dao dong didu hoa cua cac
trang thdi °A, (CA) va ‘B, (*®) lan luot 1a 301 va 315 cm™.
Cac trang thai kich thich °B, (’II), *A, (°) va ’B, (®) kém
bén hon 0,35, 0,51, va 0,74 eV so véi trang thdi co ban A
(*A). Céc trang théi kich thich °A (°Z), A, (A), °B, (D), *A,
(*A), *A, (*2), va °B, (*®) c6 ning luong cao hon 0,04, 0,31,
0,31, 0,41, 0,45, va 0,72 eV so v6i trang thai co ban *B, (*D).
Céc gia tri nang luong tach electron ADE va VDE cua qua
trinh tach electron g véi budc chuyén A, CA) — B, (‘D)
cua cluster VGe™ c6 gia tri la 1,48 va 1,49 eV. i véi cac
cluster VGe, ™, trang thai co ban dugc du dodn 1a*A va ‘B,
ctia dong phan hinh vong. Do dai lién két V-Ge va Ge-Ge
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cua cac trang thai 3A2 cua cluster VGe, 1a 2,351 va 2,497
A. Do dai lién két V-Ge va Ge-Ge cuia cic trang thai ‘B, cua
cluster VGe,la 2,372 va 2,351 A. Céc trang thai °B,, 3]31, A,
°A,, va B, ¢6 ndng luong cao hon trang thi co ban *A, lan luot
la 0,18, 0,24, 0,54, 0,56, va 0,58 eV. Cac trang thai kich thich
2{%1, A, va ?A, c6 ning luong cao hon trang théi co ban ‘B,
lan luot 1a 0,54, 0,66, va 0,69 eV. Nang lugng tach electron
ADE va VDE 1mng v6i bude chuyén A, — ‘B, cta cluster
VGe, tinh bang phuong phap CASPT?2 c¢ gia tri 1a 1,20 va
1,28 eV.

Nghién ctru nay duoc tai trg boi Quy Phat trién khoa hoc
va cong nghé qudc gia (NAFOSTED) thong qua dé tai ma
s6 104.06-2016.16. Cac tac gia xin tran trong cam on.
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Swr thay doi cita mot s thanh phan hoa hoc va hop chat c6 hoat tinh
sinh hoc trong tép toi (Allium sativum L.) trong qua trinh ton trir

Nguyén Ai Thach*
Bo mon Cong nghé thuc phnfm, Truong Dai hoc Can Tho
Ngay nhan bai 3/10/2017; ngay chuyén phan bién 5/10/2017; ngay nhén phan bién 1/12/2017; ngay chap nhan dang 16/4/2018

Tém tit:

Téi (Allium sativum L.) da dwgc sir dung pho bién trong bira in hang ngay nhw gia vi thuwe phidm véi nhiéu cong
dung tri bénh hi¢u qua. Ton trir tép t6i c6 y nghia quan trong ddi véi thi truong tidu thu t6i twoi va ché bién. Trong
nghién ciru nay, tac gia tién hanh danh gia anh hwéng ciia qua trinh ton trir tép t6i (trong & phuwong Vin Hai, thanh
phé Phan Rang - Thap Cham, tinh Ninh Thuén) dén mot s6 thanh phin héa hoc (pH, d6 4m va dwong khir) va ham
lwong cac hop chit cé hoat tinh sinh hoc (ham hrgng polyphenol, flavonoid tong s6, ham lwgng thiosulfinate va kha
niing chéng oxy héa) trong t6i. Hoat tinh chdng oxy héa dwoc danh gia bang cich sir dung phwong phap loai bé goc
tuw do DPPH (2,2-diphenyl-1-picrylhydrazyl). Két qua nghién ctru cho théy thanh phz‘m ho6a hoc va ham lugng céc
hop chit c6 hoat tinh sinh hoc trong tép to6i déu bi anh hwéng dang ké béi qua trinh ton trir (ngoai trir gla tri pH,
ham luwgng flavonoid tong s6 va kha ning chong oxy héa). Ham lugng dwong giam & tudn thir 6 va d9 am gidm &
tuin thir 8. Bén canh do, ham lugng polyphenol dat cao nhit ¢ tuin thir 8, trong khi ham luwgng thiosulfinate c6 xu

huéng ting dén tuin 12.

Tir khéa: DPPH, flavonoids, kha néing chong oxy héa, polyphenols, tép t6i, thiosulfinate, ton trir.

Chi s6 phdn loai: 1.4

Dat van de

Toi (Allium sativum L.) ¢6 ngudn goc tir Trung A va chu
yéu o ving Pia Trung Hai cang nhu chéu A, chau Au vachau
Phi. Tai Viét Nam c6 nhiéu Vung trong t6i nbi tleng nhu Ly
Son, Phan Rang, Vinh Phic, Bic Giang. Céy toi c6 thé phat
trién dén chiéu cao 30-90 cm. Cu t6i dudi mat dét 1a thanh
phan chinh cta cy va chia thanh cac phan duoc goi 1a tép
t61. Mui toi xuét phat tir “thanh phan chtra luu huynh” dugc
xem la ¢6 tinh chét dugc liéu trong toi [1]. Thanh phén hoat
dong chinh cua t6i 1a alliin [2]. Khi nghién, alliin chuyén
hoa thanh allicin (nhu chét khang sinh). Téi ciing chira cac
hop chat luu huynh khac nhu ajoene, diallylsulfide, dithiin,
S-allylcysteine, polyphenol, vitamin B, proteins, chat
khoang, saponins, flavonoid va nhiéu san phidm cua phan
tng Maillard (hgp chét khong chira luu huynh). Nhiing hop
chat chira Ivu huynh kho bay hoi nhu y-glutamyl-S-allyl-
L-cysteines va S-allyl-L-cysteine sulfoxides (alliin) déu rat
phong phu trong toi con nguyén ven. Cac chat sulfoxide
nay sau d6 chuyén hoa thanh thiosulfinate (nhu allicin)
thong qua phan ng do enzyme [3]. Thiosulfinate khac va
thanh phan tan trong diu nhu ajoene, vinyldithiin va nhiéu
sulphide nhu diallyl sulphide (DAS), diallyl dlsulphlde
(DADS) va diallyl trisulphide (DATS), ciing gop phan tao
nén dic tinh mui va tinh chét sinh hoc cta toi. Nhiéu tai lidu
nghién ctru cho thdy nhimg kha niang ciia t6i va mot sé hop
cht allyl luu huynh lam thay d6i cac tién trinh trong té bao
lién quan dén viéc phong chdng va diéu tri ung thu [4].

‘Email: nguyenaithach2001@gmail.com
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Céc hop chét c6 hoat tinh sinh hoc 1a cac thong sd chat
lwong quan trong trong tép toi. Chung s& bi anh huong boi
nhiéu yéu t6: Nhiét d6 va thoi gian ton tri, glong, d6 thuan
thyc... [5]. Bloem, e al. [5] da chimg minh rang bén phan
luu huynh lam tang dang ké ham luong alliin trong tép toi,
trong khi nong d¢ nito cao anh hudng bét lgi. Ham luong
va chét lugng alliin cao nhét thu dugc trong qua trinh ton
trir toi khi bon phan luu huynh t6i thiéu 30 kg/ha néu khong
dung nito. Montano, et al. [6] da chi ra ring ving trong,
gidng va kiéu sinh thai riéng biét cuia toi c6 anh huong dang
ké dén ham luong cac hop chat luu huynh hiru co.

Gan déy, Toledano Medina, et al. [7] dd béo céo ring,
t6i den co thé duoc ché bién tir tép toi (thay vi ca cu toi theo
phuong phap truyén théng) v6i chat lugng it co6 su khac
biét v6i cu toi den. Nhin chung, tép toi duoc ton trir trong
mot khoang thoi gian dai truée khi tiéu thy. Do do, didu
quan trong d6i voi nganh cong nghiép ché bién va nguoi
tiéu dung 13 phai biét duoc sy thay doi thanh phan hoa hoc,
cac hop chat sinh hoc va kha ning chdng oxy héa trong sudt
qué trinh ton trit. Vi vay, trong nghién ctru nay, sy thay doi
ctia mot vai thanh phan hoa hoc va ham lugng cac chit c6
hoat tinh sinh hoc trong tép toi da duogc xac dinh trong qua
trinh ton tri.

Doi tuong va phuong phap
Déi twong

Toi tuoi c6 mém, gidng dia phuong duge thu hoach vao
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Changes of some chemical
constituents and bioactive
compounds of garlic (Allium
sativum L.) clove during storage
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Abstract:

Garlic (Allium sativum L.) has been considered to be
a food with exceptional therapeutic qualities in many
cultures. Garlic cloves storage is an important factor
for fresh and processed products. In this study, we
investigated the variations of some chemical constituents
(pH, moisture and reducing sugars) and contents of
bioactive compounds (total polyphenols, total flavonoids
and thiosulfinate content and antioxidant capacity)
during the storage time of garlic cloves after harvest
at Van Hai Ward, Phan Rang - Thap Cham City, Ninh
Thuan Province). The antioxidant activity was evaluated
using DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging activity. Some chemical compositions and
contents of bioactive compounds in garlic cloves were
significantly affected during storage (except for the pH
value, total flavonoids content and antioxidant capacity).
The reducing sugar and moisture content decreased at 6
and 8 weeks, respectively. The total polyphenols content
reached maximum at 8 weeks, while thiosulfinates
content tended to increase at 12 weeks.

Keywords: Antioxidant capacity, clove garlic, DPPH,
flavonoids, polyphenols, storage, thiosulfinate.

Classification number: 1.4

thang 1/2017 va chon lwa d6 tudi 130-135 ngay (sau khi
gieo) tai phuong Van Hai, thanh phd Phan Rang - Thap
Cham, tinh Ninh Thuén. To6i dugc thu hoach vao budi sang
som, thoi tiét ndng rao va van chuyén dén phong thi nghiém
trong ngay. Cu téi dugc xtr ly va tach ra thanh cac tép toi
v6i 16p vo lua bén ngoai van con nguyén ven. Tép t6i duge
ton trit trong tu mat ¢ nhiét do 20+2°C véi do am twong déi
42-47% trudce khi dem di phan tich.

Phwong phap nghién ciru
Do 4m (%): Pugc xac dinh bang phwong phap siy &
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105°C dén khdi luong khong doi. Pinh luong duong tong
bang phuong phap Lane-Eynon [8]. Gia tri pH duoc do
bang pH ké cam tay (HI98107 Hanna, Y).

Ham luong polyphenol tong s6 (TPC) [mg acid gallic
tuong duong (GAE)/g chit kho]: Ham lugng polyphenol
tong s6 duoc xac dinh bang phuong phép Folin-Ciocalteu
[9]. Phenol phan tmg v6i acid phosphomolybdic trong thudce
thir Folin-Ciocalteau, xuat hién phu’c chat co mau xanh
trong moi trudng kiém. Do do hap thu ciia miu & 765 nm
bang may do quang phd. Cin cr vao cuong dé mau do dugc
trén may quang phd va dwa vao duong chuan acid gallic
dé xac dinh ham lugng polyphenol tong s6 co trong mau.
Ham luong polyphenol téng ciia mau duoc thé hién qua mg
duong luong acid gallic trén mdi g chat kho (mg GAE/g).

Ham lugng flavonoid tong s6 (TFC): Ham lugng tong
flavonoid dugc xac dinh thong qua phuong phap tao mau
voi AICI, trong moi truong kiém - tric quang [10]. D9 hép
thu cua dung dich phan tmg duoc do & bude song 415 nm.
Dya vao dudng chuin quercetin dé xac dinh ham luong
flavonoid tong c6 trong mau. Cac két qua duoc thé hién qua
mg duong luong quercetin (QE) trén mdi g chat khé mau
phan tich (mg QE/g).

Ham lugng thiosulfinate tong s6 (umol/g): Do do hap
thu ¢ budc song 412 nm cia 2-nitro-5-thiobenzoate dugc
tao ra bang cach két hop cac phuong phap cua Kinalski va
Norena [11].

Hoat dong chdng oxy hoa (%): Hoat dong loai bo gbe
tu do dugc phan tich thong qua thir nghiém 1,1-diphenyl-
2-picryl-hydrazil (DPPH). Kha ning khir gbc tw do DPPH
dugc xac dinh theo phuong phéap cua Blois [12]. Cac chat
¢6 kha ning oxy hoa sé trung hoa gbc DPPH bang cich
cho hydrogen, 1am giam do hép thu tai buéc song cuc dai
va mau cua dung dich phan émg s& nhat dan, chuyén tir tim
sang vang nhat.

Phan tich thong ké sé li¢u

Céc két qua thyc nghiém dugc phén tich bang phan mém
Statgraphics Centurion XVI. Do thi dwgc v& biang phan
mém Microsoft Excel véi d6 1éch chuin (STD).

M&i khao nghiém dugc thyc hién ba lan. Phuong phap
phan tich phuong sai (ANOVA) dugc st dung dé xac dinh
su khac bi¢t y nghia (p<0,05) gilra c4c trung binh nghi¢m
thure.

Két qua
MGt sé thanh phén héa hoc

Thanh phan cia toi rat phirc tap, v6i hon 200 hop chit co
loi cho sirc khoe khéc nhau di dugc xac dinh [13]. Do am
(A), ham lugng dudng téng (B) va pH (C) cua tép toi trong
sudt qua trinh bao quan duoc thé hién ¢ hinh 1.
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Hinh 1. Sy thay ddi d§ 4m (A), ham lugng dudng khi (B) va pH (C) trong tép téi trong qua trinh ton trd.

Ham luwgng cac hop chit cé hoat tinh sinh hoc va khd

nang ché'ng oxy hoa

Toi rat giau hop chéat hoat tinh sinh hoc c6 kha ning
chéng oxy hoa cao va di thu hut dwoc nhidu quan tim tir cac
nha khoa hoc do nhiing tac dung c6 loi d6i vai sirc khoe con
ngudi, dic biét 1a kha ning chong oxy hoa [14]. Ham lugng
polyphenol téng $b trong tép tdi tang, dat cuc dai (3,23+0,11
mg GAE/g) ¢ tuan thir 8 va sau d6 giam nhanh dang ké
(hinh 2A). Két qua thé hién & hinh 2B cho thiy ham luong
flavonoid tong sé khong c6 su khac biét y nghia (p>0,05)
trong thoi gian ton trir va dao dong trong khoang 0,43-0,46

mg QE/g.

Block, et al. [15] dd x4c dinh dugc 8 hop chat thiosulfinate
khac nhau tir 9 loai thyc vat ho Allium bao g6m to1, hanh tay
va bao cdo rang ching rat nhay cam, d& bi phan hay. Tuy
nhién, két qua trong nghién ctru nay cho thdy ham luong
thiosulfinate khong c6 su khac bi¢t o 4 tuan dAu tién va sau

d6 ting déu (p<0,05) dén tuan 12 (hinh 2C).

Kha ning chdng oxy hoa (loai bé gbc tr do DPPH)
cua céc tép tdi trong qua trinh ton trit thay doi rat phtc tap
va dat cao nhat ¢ tuan tha 4 va 8 vdi gia tri tuong Ung la

9,16+0,53% va 9,22+0,29% (hinh 2D).
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T6i ¢6 ham lwong 4m thap hon so vdi cac loai rau khac
[16]. Két qua phﬁn tich cho théy thoi gian ton trir ¢6 anh
huong dang ké (p<0 05) dén do am va ham luong duong
khir trong tép toi. O cac tuan dau, ¢ 4m khong c6 sy khac
biét c6 y nghla (p>0 05) va glam nhanh dang ké sau do.
Maic du diéu kién ton trit c6 do am tuong ddi thap nhung
do céu tao phan thit tép téi dugc bao boc boi 16p vo lya va
do d6 han ché t6i da qua trinh mét nude. Ngoai ra, Iglesias-
Enriquez va Fraga [17] dd cong bd qua trinh sinh 1y cua cu
t6i tuong tac voi moi trudng va anh huong dén viée van
chuyén hoi nudc, su phat trién mam va ré lam thay doi hinh
dang cuia toi, gay ra sirc cang va pha v& mo bé mat, tao diéu
kién mat nuge. Bén canh do, ham luong am trong toi tuoi da
dugc cong bd vao khoang 64-66% [14, 18-20].

Ham lugng duong khtr trong tép toi gidm nhanh (p<0,05)
sau 4 tuan cua qua trinh ton trit. Piéu nay c6 thé lién quan
dén sy nay mam, nhung khong c6 mdi lién hé 13 rang dén
chi s6 nay mam bén trong hodc ton that khdi lugng (két qua
khong thé hién & day). Rutherford va Whittle [21] chi ra
réng ham lugng duong téng cua hanh tiy khong thay doi
trude khi nay mam, nhung sau d6 suy giam (7-12%).
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Hinh 2. Sy thay ddi ham lugng polyphenol tdng s& (A), flavonoid tdng s& (B), thiosulfinate (C) va kha nang chang oxy héa (D) trong

tép t6i 6 cac khoang thai gian ton trii khac nhau.

Riéng gia tri pH it bién d6i khi ton trit va dao dong trong
khoang 6,31-6,51. Két qua thu dugc gan gidng véi nhidu
nghién ctru khac, tdi twoi co6 gia tri pH 6,41+0,01 [20],
tuong tu voi gia tri dugce cong bd boi Haciseferogullari, e
al. [18], pH 6,33 [22] va 6,42 [14].

Ham luong polyphenol tong s6 trong tép toi ting & tuan
thr 8 va sau do giam nhanh. Diéu nay co thé do hoat dong
sinh 1y ndy mam trong cu t6i dang dién ra lam ting ham
luong polyphenol [23]. Ham lugng phenol tong sd trong toi
tuoi 1a 722 mg GAE/100 g trong lugng twoi (mua vy ndm
2008) va 511 mg GAE/100 g trong luong turoi (mua vy ndm
2009) [24]. Trong nghién ctru cta Kim, et al. [25] tdi tuoi
chira ham luong polyphenol tong sb 13 105,73 mg GAE/kg.

Ham luong thiosulfinate khong c6 su khac biét ¢ 4
tuan dau tién va sau do ting déu. Piéu nay c6 thé do tién
chit gop phan tao nén thiosulfinate 14 alliin ting trong thoi
gian ton trir [26]. Alliin bi chuyén ddi thanh allicin boi
enzyme alliinase khi toi bi cit hodc nghién tao thanh allicin
(thiosulfinate chiém sb lwong nhiéu nhit 2op ph?m tao nén
tinh chat dugc liéu cua t6i) [27]. Theo Block, ef al. [15],
t6i duoc ghi nhan 1a ngudn giau thiosulfinate nhat voi ham
luong dao dong trong khoang 15 pmol/g (téi phat trién &
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nhiét do thap, 21°C) dén 53 pmol/g (téi voi). Ham lugng
thiosulfinate cia cac loai hanh tdy déu nhé hon 0,35 umol/g.

Trong nghién ctru cia Somman va Napa [28], hoat tinh
loai bo géc tu do DPPH cua cu toi la kha cao, dat 25,53%.
Tuy nhién hoat tinh chdng oxy hoa cua toi twoi & Han Qudc
dugc cong bd véi gia tri thip hon nhu 6,21% [14] va 4,65%
[22]. Ngoai polyphenol ¢é hoat tinh chéng oxy hoa, cac hop
chat luu huynh hitu co trong cu t6i ciing ¢6 chirc ning turong
tu [29]. Nhu vay, thanh phén hoa hoc va hoat tinh chéng oXy
hoéa cua toi phu thude rat 16n vao gidng, diéu kién trong trot
va khi hau [24].

Két luan

Céc thong sb chat lugng ciia toi tiéu thu cha yéu 1a do
am, chat dinh dudng hodc hoat tinh sinh hoc, cu thé 1a mui
vi cay ndng. Nghién ctru nay cho thiy, thanh phan hoa hoc
va ham luong cac hop chat co hoat tinh sinh hoc trong tép
toi déu bi anh huong déng ké trong sudt thoi gian ton trir
(ngoai trir pH, ham lugng flavonoid tong sb va kha ning
chéng oxy hoa). Ham luong dudng va do 4m giam 6 tudn
thi 6 va 8, twong tng. Ham luong polyphenol dat cao nhét
& tudn thir 8, trong khi ham luong thiosulfinate ¢6 xu huéng
tang dén cudi qua trinh ton trir. Két qua nay c6 thé hiru ich
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cho qua trinh ché bién cong nghiép cac san pham tir toi
trong twong lai nhu t6i den, t6i muoi chua.

TAI LIEU THAM KHAO

[1] S. Ankri, and D. Mirelman (1999), “Antimicrobial properties
of allicin from garlic”, Microbes and Infection, 2, pp.125-129.

[2] N. Benkeblia, and V. Lanzotti (2007), “A/lium thiosulfinates:
chemistry, biological properties and their potential utilization in food
preservation”, Food, 1(2), pp.193-201.

[3] H. Amagase (2006), “Clarifying the real bioactive constituents
of garlic”, J. Nutr, 136(3) Suppl., pp.716S-7258.

[4]J.A. Milner, and D.F. Romagnolo (2010), Bioactive compounds
and cancer, Springer Science+Business Media, LLC, USA, 836pp.

[5] E. Bloem, S. Haneklaus, and E. Schnug (2011), “Storage life of
field-grown garlic bulbs (A//ium sativum L.) as influenced by nitrogen
and sulfur fertilization”, J. Agric. Food Chem., 59(9), pp.4442-4447.

[6] A. Montano, V.M. Beato, F. Mansilla, and F. Orgaz (2011),
“Effect of genetic characteristics and environmental factors on
organosulfur compounds in garlic (Allium sativum L.) grown in
Andalusia, Spain”, J. Agric. Food Chem., 59(4), pp.1301-1307.

[7] M.A. Toledano Medina, J. Pérez-Aparicio, R. Moreno-Rojas,
and T. Merinas-Amo (2016), “Evolution of some physicochemical
and antioxidant properties of black garlic whole bulbs and peeled
cloves”, Food Chemistry, 199, pp.135-139.

[8]J.H. Lane, and L. Eynon (1923), “Volumetric determination of
reducing sugars by means of Fehling’s solution, with methylene blue
as internal indicator”, ISIXXV, pp.143-149.

[9] K. Wolfe, X. Wu, and L.H. Liu (2003), “Antioxidant activity
of apple peels”, J. Agric. Food Chem., 51, pp.609-614.

[10]H. Zhu, Y. Wang, Y. Liu, Y. Xia, and T. Tang (2010), “Analysis
of flavonoids in Portulaca oleracea L. by UV-Vis spectrophotometry
with comparative study on different extraction technologies”, Food
Analytical Methods, 3(2), pp.90-97.

[11] T. Kinalski, and C.P.Z. Norena (2014), “Effect of blanching
treatments on antioxidant activity and thiosulfinate degradation of
garlic (Allium sativum L.)”, Food and Bioprocess Technology, 7(7),
pp.2152-2157.

[12] M.S. Blois (1958), “Antioxidant determination by the use of
a stable free radical”, Nature, 181, pp.1199-1200.

[13] R.R. Watson, and V.R. Preedy (2010), Bioactive foods in
promoting health fruits and vegetables, Elsevier Inc, USA, 725 pp.

[14] S.E. Bae, S.Y. Cho, Y.D. Won, S.H. Lee, and H.J. Park
(2014), “Changes in S-allyl cysteine contents and physicochemical
properties of black garlic during heat treatment”, LWT - Food Science
and Technology, 55(1), pp.397-402.

[15] E. Block, S. Naganathan, D. Putman, and S.H. Zhao (1992),
“Allium chemistry: HPLC analysis of thiosulfinates from onion, garlic,
wild garlic (Ramsons), leek, scallion, shallot, elephant (great-headed)
garlic, chive, and Chinese chive. Uniquely high allyl to methyl ratios

TAP CHI

HOA HOC

NG NGHE |t Nam 60(6) 6.2018

in some garlic samples”, J. Agric. Food Chem., 40, pp.2418-2430.

[16] B. Cemeroglu, and J. Acar (1986), Fruit and Vegetable
Processing Technology, Turkish Association of Food Technologists,
Ankara, Publ. 6, p.508.

[17] . Iglesias-Enriquez, and R. Fraga (1998), “Envase y forma
de almacenamiento adecuado para la conservacio’n poscosecha del
ajo irradiado y sin irradiar”, Alimentaria, 295, pp.91-96.

[18] H. Haciseferogullari, M. Ozcan, F. Demir, and S. Calisir
(2005), “Some nutritional and technological properties of garlic
(Allium sativum L.)”, J. Food Eng., 68, pp.463-469.

[19] X. Xu, Y. Miao, J.Y. Chen, Q. Zhang, and J. Wang (2015),
“Effective production of S-allyl-L-cysteine through a homogeneous
reaction with activated endogenous y-glutamyltranspeptidase in garlic
(Allium Sativum)”, J. Food Sci. Technol., 52(3), pp.1724-1729.

[20] L. Fante, and C.P.Z. Norefia (2015), “Quality of hot air dried
and freeze-dried of garlic (Allium sativum L.)”, Journal of Food
Science and Technology, 52(1), pp.211-220.

[21] P.P. Rutherford, and R. Whittle (1982), “The carbohydrate
composition of onions during long term cold storage”, J. Hortic. Sci.,
57(3), pp.349-356.

[22] L.S. Choi, H.S. Cha, and Y.S. Lee (2014), “Physicochemical
and antioxidant properties of black garlic”, Molecules, 19, pp.16811-
16823.

[23] A. Zakarova, J.Y. Seo, H.Y. Kim, J.H. Kim, J.H. Shin, K.M.
Cho, C.H. Lee, and J.S. Kim (2014), “Garlic sprouting is associated
with increased antioxidant activity and concomitant changes in the
metabolite profile”, Journal of Agricultural and Food Chemistry,
62(8), pp.1875-1880.

[24] P. Poldma, T. Tonutare, A. Viitak, A. Luik, and U. Moor
(2011), “Effect of selenium treatment on mineral nutrition, bulb size,
and antioxidant properties of garlic (A/ium sativum L.)”, J. Agric.
Food Chem., 59(10), pp.5498-5503.

[25]J.S. Kim, O.J. Kang, and O.C. Gweon (2013), “Comparison
of phenolic acids and flavonoids in black garlic at different thermal
processing steps”, Journal of Functional Foods, 5(1), pp.80-86.

[26] M. Ichikawa, N. Ide, and K. Ono (2006), “Changes in
organosulfur compounds in garlic cloves during storage”, J. Agric.
Food Chem., 54(13), pp.4849-4854.

[27] H. Amagase, B.L. Petesch, H. Matsuura, S. Kasuga, and
Y. Itakura (2001), “Intake of garlic and its bioactive components”,
Journal of Nutrition, 131, pp.955S-9628.

[28] A. Somman, and S. Napa (2015), “Comparison of antioxidant
activity and tyrosinase inhibition in fresh and processed white radish,
garlic and ginger”, Food Measure, doi: 10.1007/s11694-015-9244-5.

[29] S. Gorinstein, H. Leontowicz, M. Leontowicz, J. Drzewiecki,
K. Najman, E. Katrich, D. Barasch, K. Yamamoto, and S. Trakhtenberg
(2006), “Raw and boiled garlic enhances plasma antioxidant activity
and improves plasma lipid metabolism in cholesterol fed-rats”, Life
Sci., 78, pp.655-663.

21



Khoa hoc Tu nhién n—

Bi€u hi¢n hoat dong dong dat kich thich
tai mot so0 ho thuy dién ¢ Viét Nam
Cao Pinh Trong', Thai Anh Tuén', Cao Pinh Triéu?', Lé Vin Diing', Nguyén Pic Cuong'
Wien Vit ly dia cau, Vién Han lam KH&CN Viét Nam

*Vién Dia vat Iy vmg dung, Lién hiép cac Hoi KH&KT Viét Nam

Ngay nhén bai 5/2/2018; ngay chuyén phan bién 9/2/2018; ngdy nhan phan bién 14/3/2018; ngay chip nhan ding 26/3/2018

Tom tit:

Trong khuén khd bai bio nay, cac tac gia tién hanh nghién ciru diic trung hoat dong dong dét kich thich tai mot s6 hd thiy
dién & Viét Nam. Ket qua cho thay:

- Tai khu vuye thity dién Hoa Binh, Song Tranh 2 va Son La di xuét hién dong dit kich thich c6 M > 4,0. Cac cong
trinh thiy dién nay deu c6 do sau lon nhat cia day ho trén 100 m va cau tric dia chat 1a da gneis, granit hay da voi.
- Pong dit kich thich ho thiy dién Hoa Binh, Song Tranh 2 va Son La la loai phan ng nhanh. Su thing giang d¢
cao muc nwée hd c6 lién quan téi tan suit xuit hién dong dat.

- C6 thé sir dung t§ s6 Vp/Vs nhu mdt dai lwong chii yéu trong khoanh viing dw bso ngudn phat sinh dong dat kich
thich. Nguon phat sinh dong dat tw nhién lién théng véi ho va c¢6 Vp/Vs = 1,63-1,69 1a noi c6 nguy co phat sinh dong
dit cao nhit.

- HO thity dlen Hoa Binh khong con c6 kha ning xuit hién dong dat kich thich. Pong dat kich thich thiiy di¢n Song
Tranh 2 tuy vén con hoat dong song sé cé cap do manh nhé hon 4,7. Pong dit kich thich hé Son La con tlep dién
trong thoi gian t6i va véi cap do manh cé thé 16n hon 4,3, dat tdi da 1a 5,0.

Tir khéa: Déng dit kich thich, ho thiiy dién, Viét Nam.
Chi sé phin logi: 1.5

2, PN
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Nhiing tran dong dht xdy ra lién quan véi céc hoat dong ciia Zlgn tugng dong dat kich thich ho chida c6 cap do manh trén
con nguoi duge goi la dong dat kich thich. Mot so hoat dong
pho bién dan dén kich thich dong dat xay ra 1a: Cac vund lon 1T AT L0 bl plalrankl poalls
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Abstract:

In this paper, the authors present the expression of triggered
earthquakes at some hydropower plant reservoirs in
Vietnam. The research results indicated that:

- The triggered earthquakes with M > 4.0 have occurred
at the Hoa Binh, Song Tranh 2 and Son La hydropower
plant reservoirs. These reservoirs all have more than
100 m depth and locate on gneiss, granite or limestone
rock backgrounds.

- Triggered earthquakes at the Hoa Binh, Song Tranh 2
and Son La hydropower plant reservoirs are the rapid
ones. The earthquake frequency has close ties with the
water level change.

- Vp/Vs ratio can be used as the main factor determining
the triggered earthquake source. The natural earthquake
sources linking with the reservoir and having the Vp/
Vs ratio of 1.63-1.69 have the highest risk of triggered
earthquake occurrence.

- There is no risk of triggered earthquake occurrence at
Hoa Binh hydropower plant’s reservoirany. Triggered
earthquakes in the Song Tranh 2 reservoir continue
occurring with the magnitude of smaller than 4.7. In
the Son La reservoir, triggered earthquakes continue
occurring in the coming time with the magnitude of
more than 4.3 and may reach a maximum of 5.0.

Keywords: Hydropower plant reservoir,

earthquake, Vietnam.

Classification number: 1.5

triggered
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Dong dat kich thich khong xay ra & moi ving ho. No chi
xay ra 0 nhitng ving ho c6 didu kién dia chat, kién tao thuan loi:
La ving hoat dong, tmg suét kién tao trong da da dat dén gisi
han, ton tai cac dut gay di 16n lién quan voi ho vé mét thuy vin.
Trong diéu kién tmg suat da dat t6i han thi img suét gia ting gy
nén boi cot nude trong hd tuy rét nhé nhung cb thé dong vai trd
co chu thic day. Con nudc tham sau theo khe nut va dit gy
lam thay ddi 4p suét 16 rong, giam ma sat mat truot, thac day
qué trinh xay ra dong dat [1-3].

Dong dét kich thich ciing di xuat hién tai mot sb hd thiy
dién ¢ Viét Nam, trong do6 dang luu y nhat la: Hoa Binh, Song
Tranh 2 va Son La:

- Ngay 23/5/1989 mét tran dong dat c6 do 1on M = 4,9 da
xay ra tai khu vuc Hoa Binh. Pong dat nay dugc Nguyén Dinh
Xuyén va dong nghiép cho 1a dong dat kich thich. N¢ xay ra
sau khi hd thuy dién Hoa Binh dugc tich nuée dén cao trinh
t6i da [4].

- Sau khi hd thay dién Séng Tranh 2 tich nudc khong lau
thi bat ddu xuat hién dong dét. Tir d6 dén nay di quan sat duoc
trén 2.500 dong dat co6 M > 0,7, 16n nhat 1a M = 4,7 xay ra vao
ngay 15/11/2012 [5-7].

- Bao cao tong két dé tai cdp nha nudc mi sb
DTPL.2009T/09 khing dinh rang dong dit xuat hién tai ving
hd Son La sau khi tich nuéc 1a dong dét kich thich [8, 9].

Trong khuon kho bai bao nay, cac tac gia tién hanh nghién
clru dic diém dong dét tai cac hd Hoa Binh, Song Tranh 2 va
Son La, noi da xay ra cac dong dét kich thich c6 cép dd manh
16n hon 4,0.

Dong dat kich thich co cap do manh M > 4,0 da xay ra tai ho
thily dién Song Da, Séng Tranh 2 va Son La

Déng dit kich thich ho thiiy dién Hoa Binh da lién tiép
xdy ra trong thoi ky 1989-1991

Thang 5/1988 ho thuy dién Hoa Binh bét dau tich nudc. Myc
nude e dau ting tir tir, sau d6 ting nhanh vao dau mua mua,
thang 7 va thang 8. Thang 12/1988, khi myc nudc long ho dat
dén do cao trén 80 m, quan sat thdy mot s6 trin dong dat yéu (M
<2,0) xuat hién & khu vuc gan dép. Tir thang 1/1989 dén thang
4/1989, nhiéu trén dong dat c6 M = 2,4-2,8 ghi nhan dugc ¢ khu
vuc quanh dép. Dac biét, chi trong ngay 14/4/1989 co6 dén 7 tran
dong dat xuét hién, trong d6 c6 2 trin dong dit co M=3,8 va 3,7
voi d6 sau chan tiéu 5 km. Sau mot khoang thoi gian yén lang,
dén ngay 23/5/1989 mot tran dong dét co cap do manh (M =4,9)
da xay ra, gdy chan dong khu vyc Hoa Binh dén cép 7 (thang
MSK-64). Sau d6 lién tuc xuat hién cic dong dat yéu hon. Dén
ngay 27/5/1989 lai xuét hién mot dong dit c6 M = 4,0 gy chén
dong cap 5 dén cap 6 tai khu vuc thi xa Hoa Binh. Céc chan dong
con xay ra trong mot thoi gian dai nhung rét nho, chi cam nhan
duoc bang may [4] (hinh 1).
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Dong dat M = 4,9 ngay 23/5/1989 tai Hoa Binh c6 cac dic
diém ciia dong dat kich thich hd chira. Dong dét xay ra sau khi
ho chira tich nude duge mot khoang thoi gian khong lau (8 thang
sau khi tich mroc) d6 sau chan tiéu khong 16n (khoang 5 km)
trude khi chan dong ch1nh Xay ra co xuét hién tién chan va cap
do manh ctia du chan xdp xi chin dong chinh. Sy suy giam
hoat dong dia chén tir tir va thuong c6 biéu hién cao vao nhiing
thoi ky sau khi myuc nudc hd tang 1én nhanh mot cach dot ngot.
Mmax = 4,9 cling 1a c?ip d6 manh 16n nhit cua dong dat kich
thich hd Hoa Binh d3 xay ra.

Pong dét kich thich hd Hoa Binh c¢6 ham phan b
Gutenber-Richter nhu sau [9]:

N(M)
log———==4,688 —1,2474M (1)
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Hinh 1. Phan b chan tam dong dat kich thich hé thiy di¢n Hoa
Binh va Son La. 1/ Bap thuy dién; 2/ Vung hé; 3,4,5,6,7,8,9,
10 - Chan tam dong dat va cap do manh tuong ting ( =1,0-1,4;
M=1,5-19;, M =2,0-2,4, M =2,5-29, M=3,0-3,4 M =3,5-
3,9; M =4,0-4,4; M = 4,5-4,9); 11/ Phan doan ngudn c6 nguy co
phat sinh dong dat kich thich.

Dong dat kich thich da xdy ra tai ho thiiy dién Song Tranh 2

Sau khi hd Séng Tranh 2 dugc tich nuée dén cao trinh
160 m vao thang 10/2010 va nha may di vao hoat dong thi
bat ddu xudt hién dong dat. Tir dau ndm 2011 ngudi dan
huyén Béc Tra My bt dau nghe thay nhimng tiéng nd trong
long dat. Hién tugng nay gia ting trong thang 11/2011. Cap
dd manh tbi da cua dong dat quan sat dugc trong dot dau
tién sau khi tich nudc 1 3,4. Tir cudi thang 8/2012 lai xuat
hién mdt dot dong dat, song dang chu y nhat 1a dong dat M
= 4,6 xay ra vao ngay 22/10/2012 va dong dit M = 4,7 xay
ra vao ngay 15/11/2012.
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Biéu hién hoat dong dong dat ho thuy dién Song Tranh
2 kha phurc tap (hinh 2), Pong dat xuét hién lién tuc ngay
tir sau khi tich nuéc cho dén nay ma chwa c6 dau hiéu giam
dan cudng do xudt hién (2.637 dong dat di xay ra tir thang
11/2011 dén thang 12/2015 v6i M > 0,5 va do sau chan tidu
khong vuot qué 10 km). C6 10 tram dia chén dugc thiét lap
tir nam 2012 chi phuc vu riéng cho nghién ctru dong dat
S6ng Tranh 2. Cac tram nay c6 thé phai tiép tuc hoat dong
cho dén khi khong con xuét hién dong dat kich thich.

Theo Cao Pinh Triéu [5] thi chu ky 1ap lai ciia dong dat
M = 4,7 tai Song Tranh 2 1a 17 thang. T thang 11/2012 dén
thang 5/2016 1a da 42 thang ma khong c6 dong dat M = 4,7
xay ra tai day. Do do, dong dat M = 4,7 dugce coi la gia tri
d6 16n cuc dai cua dong dat kich thich ho thuy dién Song
Tranh 2.
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I- but gay ; I1- Pap thuy dién; ITII- Pong dat sau khi xir 1y;
IV- Nguon phit sinh dong dat; IV- Ving hé; V- Song suoi

Hinh 2. Ngudn phét sinh dong dat khu vuc thiy dién Séng Tranh 2.
Dong dét kich thich hd Séng Tranh 2 ¢6 dang phan b
ham Gutenberg-Richter nhu sau [5]:

Log =3,838-0,8317M 2)

NM)
T
Déng dit kich thich hé thiiy di¢n Son La

Nghién ciru dong dat kich thich hd thuy dién Son La
duogc tién hanh thong qua dé tai doc 1ap cap nha nudc ma
s0 BDTDL.2009T/09 giai doan 2009-2011 [8]. M6t hé thong



s Khoa hoc Tu nhién

Anh 1. Pa véi hé ting Ddng Giao phat trién phd bién tai khu
vuc long hd thdy dién Hoa Binh va Son La.

tram quan tric dong dat tam thoi (gom 6 tram) dugc lap dat
vao dau nam 2009, hoat dong dén hét ndm 2011 nham giam
sat hoat dong dong dat hd chira trong giai doan dau tich
nudce. Trong thoi gian ndy da quan sat duoc khoang 400 tran
dong dat c6 M = 1,0-3,0 va v6i do sau chin tiéu nho hon 10
km. Cac dong dit nay chu yéu tap trung tai khu vuc ngap
nuéce cua dit gly Muong La - Bic Yén va dut giy Song Da.
RAt dang tiéc 1a dé tai PTDL.2009T/09 két thuc vao cudi
thang 12/2011 va 6 tram dia chan tam thoi cling dugc do
ngay sau do (thang 4/2012) nén quan trac dong dat chi tiét
bi gian doan tir d6 dén nay. Tuy vdy, trong pham vi hd thay
dién Son La con ton tai 3 tram dia chin cép quéc gia nén
cac dong dat co M = 1,0 xay ra trong 1ong ho ciing c¢6 thé
ghi nhan dugc. Pong dat 16n nhét tai 1ong hd thuy dién Son
Laco cép d6 manh 4,3 duoc ghi nhan vao ngay 19/7/2014.

Ham phan b Gutenberg-Richter dong dat kich thich
ving hé thuy dién Son La nhu sau [9]:

1. Cum dong dat kich thich tir ha du Hudi Quang dén ha
du Son La:
N(M)

IOgT =3,6603-1,2008M (3)
2. Cum dong dét tir cau P4 Udn dén dap Son La:
logLM) =29917-1,0716 M 4)

Dic diém cau tric dia chat tai cac khu vuc xay ra dong dat
kich thich

Diic diém dia chit viing hé thiiy dién Hoa Binh va Son
La

Pong dét kich thich hd thiy dién Hoa Binh va Son La
chu yéu tap trung tai cac déi dut gy sau lién thong voi

TAP CHI

HOA HOC

NG NGHE | it Nam 60(6) 6.2018

Anh 2. Da gneis hé tang Kham Diic - Nii Vi phat trién phd
bién tai khu vuc long hd thiy dién Séng Tranh 2

hd. Pa voi hé tang Pong Giao (T,a dg) bi ca nat, dap vo
manbh, tich nuéc do hién tugng tham thau gay nén boi ap luc
clia cOt nudce di lam thay ddi trang thai ing suat theo chidu
huéng kich thich dong dit xudt hién sém hon (anh 1). Phan
dudi mit cit da voi hé taing Pong Giao chil yéu c6 ciu tric
dang dai, hat min, chat xit, dang men st hodc duong kinh,
vét v vo trai, thudong sang mau (tréng, vang nhat, héng,
xam phdt lam va xam sang). C6 ca da voi bitum den va da
voi silic séng mau. Phan giita mit cit cia hé ting chii yéu la
da voi dang khéi [9].

Dic diém dia chit ving ho thiiy dién Séng Tranh 2

Vung long hd va dudi nén dap thuy dién Séng Tranh
2 phan bd nhiéu loai da bién chit bao gdm cic gneis,
metagabro, metadiorit, metagranodiorit, metaplagiogranit
ctia phirc hé xao tron kién tao Kham Durc - Nui Vi (anh 2).
Chiing bi bién chét nhiét o cao dan dén néng chay tao ra
granit migmatit phirc hé¢ Chu Lai vao Ordovic (khoang 450
triéu nam). P4 gneis hat nho va déu, phan phién (foliation)
dang dai dac trung, bi nit né, dap vo manh do chiu tic dong
cua cac pha hoat dong kién tao vé sau. C6 mot khdi granit
phirc hé Chu Lai kha rong ndm trong 1ong hd. Phia thugng
lwu 1ong hd cling quan sat thiy phan bd cua da hoa theo
dang dai.

Madi lién quan giiia thang giang muc nudc ho va hoat dong
dong dat kich thich

Mbi lién quan chdt ché giita bién dpng dp cao muc
nwdc ho thity dién Song Tranh 2 va tan sudt xudt hign
dong dit kich thich hé chira

Vé quan hé gitra bién dong d6 cao muc nudc hd thiy
dién v6i tan sudt hoat dong dong dat kich thich dugc dé cap
chi tiét trong [5] va cho thdy (hinh 3):
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Hinh 3. Quan hé gitia do cao muc nudc hd (truc thing ding, don
vi tinh theo m) va biéu hién hoat dong dong dat (truc nim ngang)

ho thiy dién Séng Tranh 2 tif nam 2010 dén 2015 [5, 7].

- Thang 10/2010, khi myc nu6e hd ning 1én cao trinh
160 m thi sau d6 10 thang (thang 8/2011) xuét hién chudi
dong dat dau tién, kéo dai trong 4 thang va voi dong dat M
=4,2 13 16n nhat.

- Trong thang 10/2011 myc nudc hd ting 1én cao trinh
175 m thi dén thang 10/2012 (sau 12 thang) chudi dong dat
thir 2 xuit hién va dong dét 16n nhat, M = 4,7 xay ra vio
ngay 15/11/2012.

Sy thing giang d6 cao myc nude voi xuat hién cac chudi
dong dat van con duoge phat hién cho dén hién tai, song do
bién dong do cao khong 16n nén do6 16n dong dat co vé nhu
khong thay déi nhiéu [7].

Thay doi do cao muc nuéc hé thiy dién Son La va tin
sudt xuat hién dong dat kich thich ho chira

Viée tich nude hd thuy dién Son La dugc chia thanh
2 giai doan. Bit dau tich nudc hd vao thang 5/2010, cao
trinh myc nude ho tir 125,27 m 1én dén 183,6 m vao thang
10/2010 va giit & mirc 190 m cho dén thang 5/2011. Tich
nuée 1an 2 duoc tién hanh vao mua Iii nam 2011 dat t6i mirc
215 m tir thang 6/2011, sau d6 duy tri lién tuc & mirc nay
trong cac ndm sau [8]. Sau khi tich nudc, dong dit nho da
xdy ra va cling da xuét hién mot vai dong dat co M = 2,2-
2,3. Ngay sau mdi dot tich nudc trong khoang 2 thang tan
suét xuét hién dong dét ciing ting hon nhiéu so véi trude va
sau d6 (xem hinh 4).

Mo hinh van toc song dia chan (Vp), ty s6 van toc Vp/Vs tai
c¢dc ving nguon phat sinh dény dat kich thich

Phan mém LOTOS [10, 11] dugc sir dung trong tinh
toan véi ludi chia 1x1 km va do sau thay doi tir 1 dén 10 km
(cach nhau 1 km) duoc st dung trong nghién ctru cat 16p
song dia chan ving ho Séng Tranh 2 [10] va Son La [11].
Dimg & d6 sau nghién ctru toi da 10 km vi dong dét kich
thich ho chira chi yéu c6 do sau nhé hon 10 km [5-11]. Gia
tri van toc song P (Vp), song S (Vs), ty sd Vp/Vs dugce tinh
toan. Pic biét 1a ty s Vp/Vs, phan anh truc tiép sy thay doi
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Hinh 4. D6 thj biéu dién hoat dong dong dat tai viung dap
thity dién Son La theo thoi gian tir 6/2009 dén 4/2012. Hai
thoi diém tich nuéc hd: 5/2010 va 5/2011. Sau méi lan tich
nuéc tan suat dong dat tang [8].

moi trudng cua doi dap v kién tao trude va sau khi thim
nudc, 1a nguyén nhan gay nén dong dat kich thich.

Luan giai két qua nghién ctru cét 16p séng dia chan tai
ving hd Séng Tranh 2 (vi du v& Vp/Vs tai hinh 5) va ving
dap thuy dién Son La (vi du vé Vp/Vs tai hinh 6) dugc xac
dinh theo tai liéu dong dét kich thich cho thdy [10, 11]:

a. V& co ban, van toc song P van tudn thi theo quy luat
tang dan theo d6 sau. Tai d6 sau 1 km Vp bién doi trong gidi
han tir 5,42 dén 5,74 km/s. Trong khi o, tai d6 sau 7 km gia
tri Vp nam trong khoang 5,74-5,94 km/s. Cau tric di thuong
vén toc Vp cao, 16n hon 5,6 km/s tai d§ sau 3 km va lén hon
5,64 km/s tai dd sau 7 km, trung véi khu vuc tap trung chin
tiéu dong dat kich thich.
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Hinh 5. Ty s6 Vp/Vs tai khu vuc Song Tranh 2 [10].
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Hinh 6. Ty s Vp/Vs va so do du bao viing cé nguy co xay ra
dong dat kich thich khu vuc Son La [11]: 1 - Ddt gay; 2 - Dap
thay dién; 3 - Vi tri chan tam dong dat; 4 - Vung hd; 5 - Song
sudi; 6 - Ty s6 Vp/Vs; 7 - Viing ngudn co nguy co xay ra dong dat
tu nhién; 8 - Vang ngudn c6 nguy co xay ra dong dat kich thich;
9 - M, dong dat kich thich c6 kha nang xdy ra (5,1), M___dong
dat tu nhién c6 kh3 ndng xdy ra (6,5), M dong dat kich thich da
xay ra (4,0).

b. Ty s6 van toc song dia chin Vp/Vs ving dap thuy dién
S6ng Tranh 2 va Son La c6 gia tri bién dong trong gii han
tir 1,64 dén 1,74. Ty s6 Vp/Vs khong c6 biéu hién bién dbi
theo d6 sau. Diéu nay chimg t6 hé sb ting dan cia Vp va Vs
theo do sau la tuong dong.

c. Di sanh phan bd ty s6 Vp/Vs v6i phan bd chan tim
dong dét kich thich viing dap thity dién Song Tranh 2 va Son
La cho thay (hinh 5, 6):

- Tham thau nuée vao déi khe nit dap vo lam thay doi
trang thai ing suit 16 rong, tao hiéu tng xuat hién dong dét
kich thich. Thong thuong, ddi véi méi truong dong nhat vat
chat (nguyén khi) ty s6 Vp/Vs xép xi 1,74. Ddi ca nat, dap
v kién tao (noi vét chat khong con nguyén khdi, dong nhét)
gia tri Vp/Vs giam, thuong chi nam trong giéi han tir 1,70
dén 1,72 [1-3].

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(6) 6.2018

- Thyc té nghién ciru méi truong phat sinh dong dat
Séng Tranh 2 cho thiy dong dét kich thich chi xut hién tai
noi cé ty sb Vp/Vs thap, bién dong trong gidi han 1,63-1,67
(hinh 5) [10], trung v&i déi dap v3, ngdm nudc cua déa gneis
phtic hé¢ Kham Dbuc - Nui Vi

- Trong khi d6, dong dat kich thich hd Son La xuat hi¢n
noi ¢ Vp/Vs = 1,67-1,69. Pay hd Son La duoc xac dinh
ton tai da voi hé ting Ddng Giao [11]. Dwa vao phan b
ty s6 Vp/Vs, cac tac gia da khoanh ving duoc khu vuc co
nguy co xay ra dong dat kich thich ving dap Son La (hinh
6). Pong dat kich thich cap d6 manh 4,0 di xay ra vao ngay
20/8/2014 tai khu vuc dugc du bao. Néu két qua du bao
trong [11] 1a chinh xéc thi day chua phai la dong dt kich
thich 16n nhét (16n nhét dugc dy bao 1a co cap do manh
5,0-5,1).

Ve kha nang du hao dong dat kich thich cuc dai

Nham du bao d6 16n cuc dai dong dét kich thich (Mmax.
kt), ching t61 st dung quan h¢ gitta dai lugng Mmax va hé
s6 b db thi lap lai dong dat (hay con goi 1a d6 ddc dd thi lap
lai hodc 1a hé sb b ciia ham Gutenber-Richter) ty nhién va
dong dét kich thich. Theo [9]:

b, x Mmax.tn = b, x Mmax.kt 5)

Trong do: b_1a hé so b ham Gutenber-Richter cua dong
dat tw nhién; b, 1a hé s6 b ham Gutenber-Richter ctia dong
dat kich thich; Mmax tn 1a gia tri d6 16n cuc dai cia dong
dét tu nhién xay ra tai nguon duoc xac dinh va Mmax.kt 1a
d6 16n cyc dai cia dong dét kich thich co nguy co xay ra tai
ving ngudn do6 néu lién thong véi hd chira nudce va dap ung
diéu kién phat sinh dong dat kich thich.

Quy trinh x4c dinh ngudn va nguy co xudt hién dong dat
kich thich ¢6 d6 16n cuc dai tai ga’lc ho thay dién Hoa Binh,
Séng Tranh 2 va Son La dugc tién hanh nhu sau [9]:

Bue 1 - Xac dinh nguon dong ddt kich thich: Trén co sé
nguén phat sinh va gia tri d¢ 16n cuc dai dong dét tu nhién ta
xac dinh dugce doan ngudn dong dét lién théng v6i ho thay
dién sau khi tich nudc. Cac dong dat xudt hién trong doan
ngudn duoc phan dinh sau khi hd chira tich nude dap Gmg
day du diéu kién 1a dong dét kich thich thi doan ngudn dé
duogc xac nhan la doan nguén dong dét kich thich.

Budc 2 - Dy bao gia tri do lon cuc dai dong dat kich trén
co so cong thikc (5) va voi cac thong so:

- Xac dinh hé s6 b, ham phan b Gutenber-Richter dong
dat tu nhién khu Vuc "ho thuy dién can nghién ctru va lan
can. Két qua cho thdy: Ddi v6i thiry dién Song Tranh2,b =
0,6041 [5]; tai bac thang thuy dién Song Pa (bao gom thuy
dién Hoa Binh, Son La, Lai Chau, Ban Chat va Hudi Quang
- hinh 4) b = 0,935) [9].

- Gia tri hé s6 b, dong dat kich thich hd Hoa Binh 1a b, =
1,2474 (1). Pbi VO’l ho thuy dién Song Tranh 2 b, =0, 8317



(2). Trong khi dé, tai ho Son La c¢6 2 doan ngudn (hinh 1),
v6i cong thie (3) va cong thie (4): Tir ha du Hudi Quéng
dén ha du Son La, b, = 1,2008; va tir cdu Pa Uén dén dap
Son La. b, = 1,0716.

- Bong dét ty nhién cuc dai (Mmax.tn) tai nguf")n phat
sinh dong dét kich thich trén co s¢ phan doan dirt gay [12].
Két qua cho théy: Tai Hoa Binh Mmax.tn = 6,5; tai Song
Tranh 2, Mmax.tn = 6,1; tir ha du Hubi Quang dén ha du
Son La (hé Son La), Mmax.tn = 6,5; va tir cAu Pa Uon dén
dap Son La (hd Son La), Mmax.tn = 6,7.

- Dong dét kich thich cyc dai (Mmax.kt) co nguy co
xay ra tai cac ho: Hoa Binh, Mmax.kt = 4,9; Song Tranh 2,
Mmax.kt = 4,7; tir ha du Hudi Quang dén ha du Son La (hé
Son La), Mmax.kt = 4,9; va tu cu Pa Udn dén dap Son La
(hd Son La), Mmax .kt = 5,0.

Keét luan

Trén co s cac két qua nghién ciru dénh gia tong quan vé
biéu hién hoat dong dong dt kich thich tai mot s6 hd thuy
dién ¢ Viét Nam trong thoi gian qua cho phép rut ra mot s6
nhan dinh sau:

1. Pong dat kich thich co cip do manh trung binh tr&
lén (M > 4,0) dd xdy ra tai cac ho thay dién Hoa Binh,
Séng Tranh 2 va Son La, noi c6 d6 sau 16n nhit cua day
hd trén 100 m. CAu trac dia chit khu vuc long hd 1a cac
da bién chat (bao gém cac gneis, metagabro, metadiorit,
metagranodiorit, metaplagiogranit), da granit hodc da voi
dac xit bi ca nat, dap vd manh. Khi hd duoc tich nudc, hién
twong tham thau vao cac déi ca nat dap vo kién tao gay nén
boi ap luc clia cot nude da lam thay ddi trang thai ing suat
theo chiéu hudng kich thich dong dat xuat hién sém hon.

2. Dong dat kich thich cac hd Hoa Binh, Séng Tranh 2
va Son La la loai phan tng nhanh, c¢6 nghia la chung xay ra
ngay sau khi qua trinh tich nudc hd chtra dugce tién hanh.
Su thang giang d6 cao muc nudc ho c¢6 lién quan t6i tan
suat xudt hién dong dat. Khoang thoi gian tir bién dong muc
nude voi xudt hién cac chudi dong dit c6 biéu hién khac
nhau tai hd Séng Tranh 2 va Son La, twong tmg 1a 10-12
thang va 2-3 thang.

3. Pong dat kich thich ho Hoa Binh, Song Tranh 2 va
Son La chi xut hién tai noi ¢ ty s6 Vp/Vs thap, bién dong
trong gioi han 1,63-1,69, trung véi doi dap vo, ngdm nude
ctia d4 gneis, granit hodc d4 voi dic xit. Dua vao phan bb ty
sO Vp/Vs ta c6 thé khoanh ving dugc khu vuc co nguy co
xay ra dong dit kich thich hd chira.

4. Pong dat kich thich 16n nhat da quan sat dugc tai ho
Hoa Binh ¢c6 M = 4.9. Pay ciing 1a gia tri dong dat kich
thich cuc dai duge du bao. Diéu nay c6 nghia la hoat dong
dong dét kich thich tai hd Hoa Binh da dat gié tri toi da. Tur
sau 1996 dén nay khong quan sat thay dong dat kich thich
hd Hoa Binh, cho nén c6 thé noi rang tai hd nay khong con
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dong dét kich thich nita ma chi co dong d4t tu nhién ma thoi.

5. Ho thay dién Séng Tranh 2 tuy dong dat kich thich
van con hoat dong mot thoi gian nita song s& co cép do
manh nho6 hon 4,7. Pong dét kich thich ho Son La con tiép
dién trong thoi gian téi va voi cap do manh c6 thé 16n hon
4,3, dat tdi da 1a 5,0.
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Phan lap cac chung vi sinh vat
co kha nang phan giai cellulose manh
phuc vu san xuat ché pham phan huy rom ra
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Tém tit:

Két qua tuyén chon cac chiing vi sinh vt (VSV) ¢6 kha ning phén giai cellulose trén dia ban tinh Vinh Long ciia
21 méu dit, rom ra di phan 1ap dwoc 46 chiing xa khuén, 16 chiing vi khuédn va 7 chiing nAm chiu nhiét déu cé kha
niing phan giii cellulose. Dua vao két qua thir hoat tinh CMC qua cac mirc nhiét d9 40, 45 va 50°C chon loc duge 5
chiing xa khuén c6 kha nang phan giai CMC manh la X20, X7, X39, X4, X24; 6 chiing vi khuin 1a V7, V8, V11, V12,
V14 va V16; 4 chiing nAm la A1, A2, A4 va A5. Két hop hai két qua thir CMC va rom ra di tuyén chon dwoc 3 chiing
xa khuén (X7, X24, X20), 2 chiing vi khuin (V7, V12) va 3 chiing nim (A1, A2, A4) ¢6 kha niing chiu nhiét va phan

gidi rom ra manh tir phé phu liéu néng nghiép.

T khoa: Celllulose, nd'm, vi khmfn, vi sinh vit, xa khudn.

Chi s6 phén loai: 1.6

Néng nghiép 1a mot nganh kinh té quan trong ctia Viét
Nam, trong d6, lua gao 1a cdy trong chu luc, cung cip
ngudn lwong thuc chinh phyc vu cho nhu cau tiéu ding cua
ngudi dan [1]. Tuy nhién, ngoai san pham chinh 14 thoc thi
san xuat lua gao con tao ra lugng rom ra khéng 15, theo
uée tinh khoang 4 triéu ha dat trong lua s& thai ra dén 76
triéu tin rom ra mdi nam. Trudc day sau khi thu hoach,
rom ra thuong ding dé dun ndu, lam thac 4n cho gia suc,
lop nha, 0 chudng, lam phan bon. Tuy nhién, trong nhiing
niam gan day, doi song kinh té, xi hoi phan nao di thay
ddi hon trude, rom ra khong con dugce st dung vao nhiing
muc dich nhu truéc kia ma thay vao d6 nguoi nong dan
d6t rom ra ngay & ngoai dong rudng. Py 1a nguyén nhan
gdy 6 nhiém méi truong, 1am bdc hoi dinh dudng bé mit
va thodi hoa dat [2]. Cellulose 14 mot trong nhirng thanh
phan chu yéu ciia rom, ra. Cellulose 1a hop chat rat ving
bén, do 1a loai polysaccharide cao phan tir. Trong ty nhién
¢6 nhiéu loai VSV ¢6 kha ning sinh ra cac men lam xuc tic
trong qua trinh phan gidi cellulose [3, 4]. Chiing c6 ¥ nghia
rat 16n d6i vé6i viée thuc hién vong tuan hoan carbon trong
tu nhién, gop phan quan trong trong viéc ning cao do phi
nhiéu cua dit. Mic du cellulose 1a chat hiru co khong tan
trong nudc, bén ving nhung lai bi thuy phan dé dang boi
enzyme cellulase do VSV tiét ra [5-7]. H& VSV phén huy
cellulose rat phong phi va da dang, bao gdm ca vi khuén, xa
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khan va ndm [3, 7, 8]. Céc vi khuén c6 kha ning phan huy
manh cellulose da duoc chi ra la Bacillus, Cellulomonas,
[9-16].

Vibrio, Archomobacter...

Ngay nay, khoa hoc va cong nghé phat trién, cac ché
pham vi sinh dugc sir dung dé phan huy rom ra tao thanh
phan bon mang lai nhiéu hiéu qua va loi ich nhu: Tranh
ngd doc hitu co do rom ra giy ra, cung cip duoc chit dinh
dudng cho cdy trong, xur 1y phé phu liéu nong nghiép va
giam 6 nhiém méi truong [4]. Pa sé cac ché pham hién nay
thuong sir dung don ching 1a ndm médc Trichoderma [5].
Tuy nhién, nAm Trichoderma chi phat trién t6t & nhiét do
37°C, trong khi nhiét d6 déng 1 ngoai troi c¢6 thé 1én dén
50-60°C nén khong dem lai hiéu qua cao. Do d6, dé nang
cao hiéu qua xtr 1y can chon loc cac chung c6 kha nang chiu
duoc nhiét d6 cao, co thé san sinh ra chét tc ché hoic tiéu
diét cac VSV gay bénh khac, dé tién hanh 1én men rin theo
kiéu u déng [13].

Trong nghlen cuu nay, chung t6i tap trung vao phan lap
cac ching nam, xa khuan va vi khuan tai tinh Vinh Long,
sau d6 khao sat hoat tinh phan giai cellulose cua cac chung
VSV trén rom ra.

Vat liéu va phuong phap nghién ciu
Nguyén vt liéu

Trong nghién cru nay, phé phu liéu nong nghiép duoc
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Abstract:

The results of selecting microorganisms capable of
decomposing cellulose in Vinh Long province showed
that 46 actinomyces, 16 bacterial strains and 7 strains
of fungi which have the ability to degrade cellulose
were isolated and purified in 21 soil, sawdust and straw
samples. Based on Carboxymethyl cellulose activity
test results at the temperature of 40°C, 45°C, and 50°C,
we identified five actinomyces (X20, X7, X39, X4, and
X24), six bacterial strains (V7, V8, V11, V12, V14, and
V16), and four fungal strains (A1, A2, A4, and AS) which
all have strong capabilities to decompose cellulose.
Combining CMC test with straw test, we selected three
actinomyces strains (X7, X24, and X20), two bacterial
strains (V7 and V12), and three fungal strains (A1, A2,
and A4) which have a good heat resistance and strong
straw decomposition capability from agricultural waste
materials.

bacteria, cellulose,

Keywords: Actinomyces, fungi,

microorganisms.

Classification number: 1.6

su dung la cac mau dat, rom ra, 14 cdy myc, mun cua... tai 2

huyén Tam Binh va Viing Liém thudc tinh Vinh Long.
Phuwong phdap nghién ciru

Phwong phdp phdn ldp: Mau dat va rom sau khi lay vé
dugce 1 & 50°C tir 2 dén 3 ngay dé loai bét mot sb ching
VSV khong wa nhiét. Can 1 g mau dét (0,5 g d6i véi mau
rom) cho vao dng nghiém chtra 9 ml nude cit vo triung, ta
duogc d6 pha loang 10-'. Dung pipette vo trung hiit 1 ml dich
nay chuyén sang 6ng nghiém chira 9 ml nude cit vo tring,
lic déu ta c6 do pha lodng 102 Tiép tuc pha lodng nhu trén
dén cac ndng do pha lodng thich hop cho timg ching VSV.
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Céac méu dugc cdy trén moi trudng Gause-1 theo phuong
phap céy ria goc (d6i voi xa khudn), moi trudng Cellulose
Agar (vi khuin) va méi truong MT (nam), dé ti 4m 40-42°C.
Sau 3-5 ngay nudi cdy, 1y ra quan sat bang kinh hién vi va
ghi két qua. Phuong phép dinh danh cac chung vi khuan,
xa khuan va nim dya trén phuong phép cua Vinogradkii
(1952) (trich theo Nguyén Thanh Dat, 2000) [17], Nguyén
Lan Diing va cs (2000) [18] dé phan loai.

Phuwong phap do hoat tinh phdn gidi cellulose: Kha nang
phan giai cellulose cia cac chung VSV dugc xac dinh trong
diéu kién ¢ 2 ngay trén cac dia moi truong CMC Agar (xa
khuén), Cellulose Agar (vi khuan) va méi truong MT (ndm)
da khir tring. Loai bo dia bi nhiém. Sir dung thudc nhuém
Lugol do vong phan giai ¢ ngay tha 5.

Phuwong phap thur kha nang phan giai cellulose trén rom
ra dua trén giam trong luong co chdt: Sau khi thu hoach
laa, nguoi nong dan thuong co thoi quen xoi dat vai lap
rom ra con sot lai trén dong trong didu kién ngap nudc va
cay miia vu méi. Ly do khién ning suit khong cao, dat bi
6 nhiém nang va lay lan bénh tir mua vu trude 1a do rom ra
dudi nudce chua bi hoai muc. Trong khudn khé dé tai nay,
chung t6i bd tri thi nghiém gidng didu kién néu trén nham
tim ra ching VSV c¢6 kha nang phan giai manh rom ra trong
diéu kién ngdp nudc ¢ nhiét do cao. Cach bd tri thi nghiém
nhu sau:

Rom ra sau khi mang vé dugce cit thanh tung doan nho
khoang 2 cm (3 g rom da say kho hoan toan) cho vao binh
c() dung tich 60 ml, d6 nudc cat ngap bé mit rom. Dung que
cay ldy 1 vong khuan lac VSV cho truc tiép vao binh chira
san rom, ddy nit lai va dem 0 & nhiét d6 45°C. Tién hanh
quan sat & cac ngay thir 5, 10, 15 va thu két qua ¢ ngay thir
12. Rom sé& dugc liy ra khoi binh, dem sdy kho tuyét dbi va
can. Lan luot khao sat tit ca cac ching VSV phan 1ap duoc.

M=ml -m2

Trong d6: M (g) 1a khéi lugng rom b phan giai; m1 (g)
1a khdi lugng rom ban dau sau khi da sdy kho; m2 (g) 1a
khéi lwong rom sau khi sdy kho.

Céc két qua thi nghiém duoc xir Iy bang chuong trinh
Data analysis trong Excel.

Két qua nghién ciiu va thao luan

K&t qud phan Igp va tuyén chon cic chiing VSV cé kha
Pphén hiiy enzyme cellulase

Tu 21 mau dat, mat cua, rom ra duge thu tr mot sé dia
diém khac nhau da phan 1ap va lam thuan dugc 46 chung
xa khuan, 16 chung vi khuan chju nhiét va 7 ching ném SOl
khac nhau dugc ky hiéu la X (xa khuan), V (vi khuan) va A
(cac ching ndm) (hinh 1).
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Hinh 1. Céc chiing xa khuan, vi khudn va ndm dugc phan lap. I:
Cac chiing xa khudn; 1I: Cac chiing vi khuén; 11l: Cac chiing ndm.

bdi v6i xa khuén, dua vao dic diém bén ngoai va mau
sdc cua khuan lac, chung t6i chia lam 6 nhéom co ban, gém:
Khuén lac dang nhung mau tréng (X33, X7, X10, X11, X25,
X5, X12, X8 va X9), khuén lac dang nhung mau xam (X44,
X30, X29, X28, X38, X37, X41, X18, X43, X42, X31,
X46, X6, X16 va X45), khuan lac dang nhung mau xam
trang (X27, X35, X32, X22, X3, X26, X34, X2, X17 va
X1), khuén lac dang nhung mau xanh (X23, X14 va X36),
khuén lac dang mang déo mau nau (X20, X19, X21, X15,
X39, X13, X40 va X4) va khuan lac dang mau do (X24).
Céu trac vi thé ciia nAm soi duoc quan sat dudi kinh hién vi,
chup hinh bao tur, soi nam, sau d6 tién hanh dinh danh dén
lodi cac ching nidm dua theo phuong phap dinh danh cua
Nguyén Thanh Dat, Nguyén Lan Diing [17, 18] tai Khoa
Sinh hoc, Truong Pai hoc Nguyén T4t Thanh.

Két qud danh gia kha nang phan giai CMC ciia cdc
chiing VSV

Sau khi phan 1ap, chung toi tién hanh khao sat kha nang
phan gidi CMC cua cac chung VSV. Moi truong st dung la
CMC Agar da dugc chuan bi truée 1 ngay. Trong pham vi
nghién ctru nay, ching t6i khao sat ¢ 3 mdc nhiét do 1a 40,
45 va 50°C.

Két qua phdn gidi CMC ciia xa khudn:

Tir két qua do vong phan giai CMC dugc khao sat & cac
méc nhiét dd khac nhau chung t6i chon ra dugc cac chung
wu ti nhat c6 kha nang phan giai CMC & nhiét d6 cao cu thé:
Tai 40°C, chon ra 10 chiing c¢6 hoat tinh cellulase manh nhét
la cac chung X7, X20, X4, X18, X39, X6, X27, X42, X24
va X15; tai 45°C, chon dugc 10 ching ¢6 kha nang phan giai
CMC manh nhit 1a X7, X1, X20, X24, X39, X4, X21, X14,
X15 va X18; khi tang nhiét do dén 50°C hoat tinh cellulase
giam nhung van cao hon 40°C, ty 1& D/d trong khoang 1,040
dén 31,337. Trong d6, c6 13 chung phan giai manh CMC
manh nht, chung t6i chon ra dugc 10 chung c6 hoat tinh
enzyme manh nhat 1a X20, X21, X7, X29, X24, X4, X39,
X1, X6 va X17 (bang 1).
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Bang 1. Ty lé D/d clia cac chiing xa khudn & cac nhiét d¢ khao
sat sau 5 ngay nudi cay.

Gibng D/ (do640°C)  D/d(do #45°C)  D/d (do & 50°C)
X1 2,970+0,081 21,500+0,666 6,093+0,491
X4 8,040+0,080 8,833+0,508 7,1970,020
X6 6,450+0,066 2,490+0,087 6,030£0,081
X7 14,044+0,091 26,750+0,333 12,060+0,070
X14 2,207+0,019 7,0930,491 1,0830,041
X15 5,039+0,094 5,28040,339 3,017+0,021
X16 3,093+0,007 3,000+0,665 2,1730,067
X17 2,616:0,074 3,033£0,335 5,330+0,326
X18 7,519+0,047 3,477+0,600 4220+0,213
X20 9,003+0,008 18,630£0,498 31,3370,675
X21 1,933+0,076 7,500+0,000 14,970+0,071
X24 5,416£0,038 18,543+0,918 10,070+0,132
X25 3,700+0,013 3,010+0,154 2,1000,062
X27 5,58940,027 1,3530,067 3,476+0,058
X29 2,404+0,022 2,766+0,906 10,976+0,058
X39 7,2300,118 8,9970,139 7,060+0,133
X42 5,427+0,007 2,917+0,315 2,030+0,071

Ghi chd: D (cm) la dudng kinh vong phan gidi CMC; d (cm) la dudng
kinh khuan lac.

Qua cac diéu kién nhiét do khao st trén, chon ra 5 chung
n6i bat nhat v6i nhimng uu diém sau: Déu c6 kha nang phan
giai manh CMC ¢ céac nhiét do khac nhau va khi tang nhiét
do6 thi hoat tinh enzyme tang theo hodc giam khong dang
ké 1a cac chung X20 (9,003; 18,63; 31,337), X7 (14,044;
26,75; 12,06), X39 (7,23; 8,997; 7,06), X4 (8,040; 8,833;
7,197) va X24 (5,416; 18,543; 10,070).

Két qua phan giai CMC ctia vi khudn chiu nhiét:

Bang 2. Ty I&¢ D/d ctia 16 chiing vi khudn & cac nhiét d khao sat
sau 2 ngay nudi cay.

Gibng D/d (do 640°C)  D/d (do #45°C)  D/d (do & 50°C)
Vi 13,003£0,008 18,946+0,157 12,0210,089
V2 13,930+0,080 18,000+0,013 10,099+0,132
V3 14,015+0,132 20,367+0,733 18,129:0,149
V4 13,045+0,078 16,063+0,157 17,9930,139
Vs 14,970£0,082 15,0370,073 13,041£0,081
V6 12,03620,097 25,957+0,068 18,032+0,077
V7 5,659+0,369 19,000+0,013 20,0020,157
V8 11,46020,070 18,993+0,279 19,0630,008
V9 17,9830,166 14,993+0,276 15,010+0,113
V10 23,066+0,076 13,003+0,020 13,930£0,150
Vil 7,099+0,132 18,99620,013 22,006+0,015
Vi2 18,153+0,080 21,096+0,133 22,030+0,181
Vi3 5,51340,055 22,1040,124 17,090+0,113
V14 8,53240,054 16,030£0,084 19,926+0,146
V15 11,430£0,080 17,073£0,095 13,0040,125
Vi6 9,490+0,113 17,066=0,021 22,045+0,145
7B 12,829 19,488 17,126
34



Két qua bang 2 cho thdy, cac chung vi khuan déu c6 kha
nang phan huy CMC ¢ nhiét d0 cao. Nhiét do t6i wu cho vi
khuan phan hity CMC 1a 45°C, hoat tinh nay tuy c6 giam khi
tang nhiét d6 1én 50°C nhung van cao hon 40°C (19,488 >
17,126 > 12,829). Ta c6 thé chia vi khuan 1am 3 nhém gom:

Nhom 1: Hoat tinh cellulase manh gdm cac ching vi
khuan V4, V7, V8, V11, V12, V14 va V16. Kha ning phan
giai CMC cua cac chung nay ting dan khi ting nhiét do tir
40 dén 50°C.

Nhom 2: Hoat tinh cellulase & mirc kha gom cac ching
V3,V6, V13, V15, kha nang phan gidi CMC cua céc chiung
nay giam khi tang tir 45 1én 50°C nhung van cao hon mic
40°C.

Nhom 3: Hoat tinh cellulase & mure trung binh hoac kha
& cac mau con lai, kha ning phan gidi CMC cua cac ching
nay giam hodc tang khi tang tir 45 1én 50°C nhung lai thip
hon mirc 40°C nhu V9, V10 hoac cac chung nay tdng ¢ murc
45°C nhung lai giam & mtc 50°C nhu cac chung V1, V2 va
V5.

Tir cac két qua trén, ching toi quyét dinh chon nhom 1
dé 1am dai dién cho nhém c6 kha nang phan hity CMC manh
cua cac chung vi khuén & nhiét d6 cao dé tiép tuc nhan sinh
khdi va sir dung céc chung vi khuan nay lam ché pham phan
huy rom ra & cac nghién ctru tiép theo.

Két qua danh gid hoat d¢ cellullase cia cdc ching ndam
SO1i:

Bang 3. Ty lé D/d va hoat do cellulase ctia 7 chliing ndm sgi.

STT Ky hiéu chiing D/d Hoat do cellulase (mg/ml)
1 Al 24,50+0,332 10,33

2 A2 23,50+0,435 9,45

3 A4 24,500,250 9,87

4 A5 23,50+0,081 9,37

5 A8 22,50+0,335 9,00

6 A9 21,00+0,508 8,21

7 All 20,000,332 7,10

Két qua ghi nhén tai bang 3 cho thiy, két qua dinh tinh va
dinh luong enzyme cellullase ctia 7 ching ndm 1a khac nhau.
Trong d6, 4 ching c6 hoat do cellulolase cao nhét 1a ching
Al (10,33 mg/ml), A4 (9,87 mg/l), A2 (9,45 mg/l) va AS
(9,37 mg/l). Tir cac két qua trén ching t6i chon ra 4 chung 1a
Al, A4, A2 va A5 trén d& tiép tuc nhan sinh khdi va sir dung
cho viéc 1am ché pham phan hily rom ra sau nay.

Két qua danh gia hoat tinh engyme cellulase cua cdc
chiing VSV trén rom ra

Két qua khdo sdt cac ching xa khuan dén sw phan hiy
rom rq. 5 chung xa khuan dugc danh gia hoat tinh enzyme
cellulase trén rom ra. Két qua duoc trinh bay ¢ bang 4.

TAP CHI

HOA HOC |/,
ONG NGHE I} Nam 60(6) 6.2018

Khoa hoc Tu nhién n—

Bang 4. K&t qua khao sat ty 1é D/d va kha nang phan hiy rom ra
clia cac chiing xa khuan tuyén chon & nhiét d¢ 45°C.

STT Gibng m2(g M(g TyléM/ml (%) TyléD/d

1 X4 2,19 043 16,41 8,833+0,508
2 X7 2,00 053 2022 26,750+0,333
3 X20 2,11 0,51 1947 18,6300,498
4 X24 2,10 052 1985 18,543+0,918
5 X39 2,11 0,50 19,08 8,997+0,139

Tir bang két qua 4, chung toi chon ra 3 ching ¢6 kha
nang phan giai rom manh nhét theo tht ty tir cao dén thap
1a X7, X24 va X20 v6i ty 18 phan trim (%) rom bi phan hity
lan luot 1a 20,22 >19,85 > 19,47. Mot ching VSV c¢o6 hoat
tinh phan giai CMC cao chwa chéc dé ¢ hoat tinh phan giai
cellulose cao. Piéu nay hoan toan dang, vi enzyme CMC-
ase chi la 1 trong 4 loai enzyme phan huy cellulose. Do do,
phai Iya chon ching c6 kha nang phan giai cellulose cao
chir khong phai 1a CMC cao. Tir két qua trén, chi ¢6 3 chung
X7, X24 va X20 la ¢6 kha nang phan giai CMC va cellulose
cao nhat, do d6 chang t6i chon 3 chung nay la nhém xa
khuan c6 kha ning phéan giai rom ra manh nhét (hinh 2).

Hinh 2. Rom bj phan giai sau 12 ngay cta 3 ching xa khuin
manh nhit.

Két qua khdo sat cac ching vi khudn phan hiyy rom ra:

Bang 5. K&t qua khao sat kha nang phan hdy rom ra va ty 1é D/d
clia cac chiing vi khuan 6 nhiét do 45°C.

STT Gibng m2( Mg (T‘,z)'e M/mL o 1e Dra

1 V7 2,09 0,53 20,23 19,000+0,013
2 V8 2,12 0,52 20,15 18,9930,279
3 Vil 2,23 0,51 18,85 18,996+0,013
4 VI2 2,07 0,55 20,99 21,096+0,133
5 Vi4 2,26 0,56 20,53 16,030+0,084
6 V16 2,11 0,51 19,98 17,066+0,021

Tuong ty nhu nhom xa khuan, cac ching vi khuan déu co
kha ning phan giai rom ra trong diéu kién ngap nudc hoan
toan. Ty 1& phan hity rom ra nam trong khoang 18,85-20,99%,
ty 1€ D/d tir 16-21. Trong 6 chung trén (bang 5), V7 va V12 1a
6n dinh nhat voi ty 16 D/d va M/m1 déu cao (19,000 va 20,23;
21,096 va 20,99). Do d6 ching t6i quyét dinh chon V7 va
V12 1a 2 chiing vi khuan manh nhét (hinh 3).
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Hinh 3. Rom bi phan hiy sau 12 ngay clia 2 chiing vi khuin
manh nhat va 16 déi ching (PC).

Bang danh gia truc quan, sau 12 ngay rom chuyen sang
mau vang sim, trén bé mat nhét, rom mém va xuat hién mui
cua xac thyuc vat bi phan huy O nghiém thirc ddi chung rom
nga sang mau vang, rom van tho va cting, khong c6 dau higu
bi phan huy.

Keét qud khao sat ciac chiing nam den sy phan hiyy rom ra:

Bang 6. Két qua khao sat kha nang phan hdy rom ra clia cac
ching nam.

Gibng Ty 1&¢ D/d Ty 18 M/m1 (%)
Al 24,50+0,332 20,61
A2 23,50+0,435 20,02
A4 24,50+0,250 20,99
A5 23,50+0,081 14,12

Tuong ty nhu cac chung xa khuéan, vi khuén, cac ching
nam Al, A2, A4 va A5 déu c6 kha ning phéan giai rom ra
trong diéu kién ngap nudc hoan toan. Ty 18 phan hity rom ra
nam trong khoang 14,02-20,99% (bang 6). Tir cac két qua
trén, chung toi su dung 3 chung nim A1, A2, va A4 dé tién
hanh céc thi nghlem tlep theo (hlnh 4).

Hinh 4. Rom bi phan huy sau 12 ngay cla chling vi nAm A2 (A)
va 16 doi ching (B).

Keét luan

Tir 21 mau dat, mat cua, rom ra & cac dia ban khac nhau
thudc tinh Vinh Long da phan lap va chon Igc duorc 46
chung xa khuin, 16 chung vi khuén va 7 ching vi nim chiu
nhiét déu c6 kha ning phan giai cellulose.

Dua vao két qua tht hoat tinh CMC qua cac murc nhiét
d6 40, 45 va 50°C chon loc dugce 5 chung xa khuén c6 kha
nang phan gidai CMC manh la X20, X7, X39, X4, X24; 6
chung vi khuan 1a V7, V8, V11, V12, V14 va V16; 4 ching
nam 1a A1, A2, A4 va AS.

Két hop hai két qua thar CMC va rom ra da tuyén chon
duoc 3 chung xa khuan (X7, X24, X20), 2 chung vi khuan
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(V7,V12) va 3 ching nam (A1, A2 va A4) c¢6 kha nang chiu
nhiét va phan gidi rom ra manh tr ph€ phu li¢u ndéng nghiép.
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Nghién ctru danh gia kha niang khi hoa chat thi rin sinh hoat
lam nhién li¢u thay thé
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Tom tit:

Hién nay, lu’o‘ng chit thai rin (CTR) sinh hoat phat sinh ngay cang l(rn, tinh chat ngay cang phu’c tap, datra yeu cu
phai phat trién nang lwe xir ly/tai ché au sirc gidi quyet cac van dé vé moi truwong. Tai nhiéu quoc gia trén thé gidi,
cong nghé khi hoa CTR do thi dang dwgc ap dung rong rii. Cong nghé nay vira tao ra san pham giau khi nhién lleu,
vira han ché suw hinh thanh cac hop chit dioxin va mdt lwgng I6n SO _va NO , giip giam chi phi lam sach sau khi dét.
Bai viét danh gia tiém nang ung dung cong nghé khi hoa phuc vu cong tac xiwr ly CTR, giup tao ra nang lwong va cac
san pham cin thiét, gop phan thuc day tang truéng kinh té.

Tir khéa: Chit thdi, chit théi rin, cong nghé khi héa, nhién ligu thay thé, xir Iy.

Chi sé phén loai: 1.7

Gidi thiéu

Theo s6 liéu thong ké, nim 2007 tong lwong CTR sinh
hoat phat sinh ¢ cac d6 thi trén toan quéc 1a 17,682 tén/ngéy,
dén nam 2010 14 26,224 tan/ngay, tang trung binh 10% mdi
nam. Dén nam 2014, khoi lugng CTR sinh hoat d thi phat
sinh khoang 32 tin/ngay; chi riéng tai Ha Noi va TP Ho Chi
Minh khéi lugng phat sinh 1a 6,420 tin/ngay va 6,739 tan/
ngay; ting trung binh 12% mdi nam [1].

Tur khi Luat Bao vé méi truong ra doi, Chinh phu da ban
hanh nhiéu quy dinh nhiam quan 1y CTR sinh hoat trong cac
d6 thi. Trong d6 c6 nhitng chinh sach wu tién phat trién cac
hé thong thu hoi nang lugng tir CTR nhu Dé dn “Phat trién
ngénh cong nghié€p moi tru(‘mg Viét Nam dén nam 2015,
tam nhin nam 2025” (Quyet dinh s6 1030/Qb- TTg ngay
20/7/2009) nham phat trién cac nha may san xuét dién tir
CTR sinh hoat, tuy nhién van chua thé trién khai do hiéu
qué vé kinh té khong cao. Nhimng dy 4n xdy dung nha may
dién tir CTR sir dung cong nghé ciia nude ngoai doi hoi von
dau tu rat 16n, khong mang lai loi nhuan ngay, kha ning thu
hdi vén thuong kéo dai tir 10 dén 20 nam va sinh loi thap.
Nguyén nhan la do céc cong nghé xtr Iy CTR nay khong phu
hop voi dac diém va tinh chat CTR sinh hoat cta nudc ta.
Do d6, viéc nghién ctru phat trién cong nghé khi hoa CTR
phu hop véi diéu kién, hoan canh & Viét Nam 1a van dé cép
thiét [2]. Trong khudn khd bai bao nay, cic tac gia s& xac
dinh céac dac tinh déc trung cua CTR sinh hoat ¢ Viét Nam,
ddng thoi danh gia cac thong s6 anh hudng dén viée khi hoa

‘Tac gia lién h¢: Email: lecaochien@gmail.com
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CTR nham thu dugc hdn hop khi co nhiét trj cao, gilip ting
hiéu qua xu ly CTR sinh hoat va tan thu nang lugng lam
nhién lidu thay thé.

Noi dung va phuong phap nghién ciiu
Thanh phén va tinh chit CTR

Thanh phan CTR: Nghién ctru st dung s6 lidu vé thanh
phén CTR ciia mot s6 khu chén 1dp CTR 16n tai Ha Noi, Hai
Phong, Hué, ba Ning, TP HO Chi Minh va Bic Ninh (dugc
téng hop trong Bao cio mdi truong qudc gia 2011 - CTR
[3D.

Tinh chdt cia CTR: Céc tinh chat dic trung cia CTR
nhu khi lugng riéng, 6 4m, thanh phan nguyén td, nhiét tri
ctia CTR db thi duoc tinh toan trén co sé cac tinh chat dic
trung cua timg thanh phan trong hdn hop CTR phat sinh &
cac bai rac néu trén [3-5].

Phwong phap nghién ciru

Dé danh gia anh huong ctia cac thong sé kha ning sinh
khi cia CTR, nhom nghién ciru di xay dung hé thong thiét
bi khi hoa theo nguyén 1y tang ¢ dinh - khi di tir dudi lén
(Updraft Gasifier) va thiét bi khi hoa lién tuc voi toc d6 khi
hoéa CTR khoang 13 kg/h; thé tich budng nap chira 40-50
kg, do d6 hé théng khi hoa c6 thé hoat dong lién tuc trong
vong 4-5 h (hinh 1).
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Abstract:

At present, the amount of waste generated is increasing,
and its nature is more and more complex, which arises
the need to develop the capacity of waste processing/
recycling to solve environmental problems. In many
countries around the world, urban solid waste
gasification technologies are being used extensively.
These technologies have both created gas-rich products
and limited the formation of dioxin compounds and
a large amount of SOx and NOx, which reduces the
cost of cleaning after burning. This paper assesses
the application potential of a gasification technology
for waste treatment, which helps generate energy and
essential products, contributing to the economic growth.

Keywords: Alternative fuel, gasification technology, solid
waste, treatment, waste.
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A) Thiét bi khi hoa thi nghiém.  B) Md hinh thiét bi khi hoa lién tuc.

Hinh 1. Thiét bi khi héa trong phong thi nghiém.

MO hinh khi hoéa quy mé pilot dugce xay dung trén co s&
nghién ctru cac thiét bi khi hoa pho bién thé gigi (16 khi hoa
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tang ¢ dinh dong khi di 1én - updraft fixed-bed gasifier, 10
khi hoa tang cb dinh dong khi di xubng - downdraft fixed-
bed gasifier, 10 khi hoa tang soi - Fluidized bed gasifiers,
khi hoa plasma - Plasma gasifiers [6-11]). V61 mo hinh nay,
chung t6i khao sat anh huong cua cac yéu t6 (nhi€t do khi
hoa, ty 1¢ duong lugng khong khi, ham dm dén thanh phan
khi téng hop, nhiét tri ciia hdn hop khi tong hop, d6 chuyén
hoa cacbon va hiéu suat chuyén hoa nhiét cta khi tong hop),
tir 46 danh gia cac thong s6 lién quan dén kha ning sinh khi
ctia CTR nhim tang hidu qua xir Iy va thu dugc hon hop khi
6 nhiét tri cao nhét.

Léy miu

Khi st dung

cim bién nhigt

Ccira ly tro
Hinh 2. S6 d6 hé théng phan tich khi trong phong thi nghiém.

Trong so dd hinh 2, khi tao ra tir thiét bi khi hoa duge
chuyén qua xyclon tach bui, roi qua thiét bj trao dbi nhiét
dé ngung tu hic in, ddu va khi khong chay. Tiép dén, dugc
dan toi binh chira khi dé tich trit va mot dau dan sang thiét
bi loc truéce khi hit vao thiét bj phan tich khi dé xac dinh
thanh phan khi. Khi tong hop chii yéu bao gom CO, CO,,
CH, va H,, nén cac tac gia su dung thiét bi do khi da nang
GAS 3 IOOP SYNGAS-NDIR dé xac dinh thanh phan.

Két qua nghién ciiu va thae luan
Thanh phan ciia CTR sinh hoat

Trén co s¢ dit 1i€u thu thap dugce tir Bdo cdo mdi truong
qudc gia vé CTR [3], tién hanh tong hop, phan tich dit liéu
va phan loai thanh phan CTR tai cc bii rac 16n trong pham
vi ca nude. Két qua phén tich dugc thé hién trén hinh 3 va 4.

Tir hinh 3 ¢6 thé thiy, CTR hitu co 1 thanh phan phd
bién nhat & tit ca cac bai rac, chiém khoang 55-77% tong
luong phe thai, tiép dén 1a cac loai phé thai d& chay nhu
gidy, g0, nhya, cao su chiém khoang 15-30%. Thanh phan
kim loai chi chiém mot luong rat nho 0,25-1,5% do hau hét
céc chét thai tai ché duoc thu thap trude khi tap Kkét tai céac
khu vuc chén lap nay.

il

TPHCM BicNinh
(Hoa (PaPhuoc) (HiépPhwoc) (thitran Ho)
Khinh)

HaNsi HaNéi  HiiPhong HaiPhong Hué(Thiy
(NamSon) (XuinSom) (TrangCat) (DinhVi)  Phwong)

DaNing TPHCM

WRichiuco WRicdichiy =Rickhéngchiy ®Ricnguyhai ®Loaikhic

Hinh 3. D4 thj biéu dién thanh phan CTR.



Thanh phén thé hién trong hinh 4 cho thay, CTR c6 kha
nang phan huy sinh hoc chiém phan 16n nhat, tiép theo la
chat d& chay va khong chay. Nhu vay, ty 1&6 CTR chira ning
luong cao tai Ha Noi 1a trén 85% va tai TP Hb Chi Minh 1a
trén 94%, cho thay viéc img dung cong nghé khi hoa véo tan
thu ning lugng dé xir Iy CTR 1a rat kha thi.

LERLLLLL

HiiPhong HaiPhong Hué(Thiy DiNing TPHCM  TPHCM  BicNinh
Phuong) (Hoa  (PaPhwoc) (HigpPhudc) (thitranHo)
Khanh)

HaNai HaN6i
(NamSon) (XuinSom) (Trang Cat) @inhVi)

®Ricphinhiy ®WRicdichiy ®Rickhéngchiy

Hinh 4. Ty I& CTR chay va khéng chay tai Viét Nam.
Tinh chit ciia CTR sinh hoat tai Viét Nam

Khéi lugng riéng ciia CTR c¢6 thé x4c dinh tir thanh phan
CTR, khi luong riéng, ham 4m dic trung trong cac thanh
phan (kh01 luong riéng trung binh cia CTR bang tong cua
tich so giita phan tram khdi lugng thanh phan nhan véi ty
trong dac trung cua timg thanh phan [4, 5]). Két qua phan
tich trong bang 1 cho thdy, ty trong khdi va khdi lugng riéng
cua CTR d6 thi Viét Nam kha 16n do chira lugng CTR hitu
co 16n, nén viéc khi hoa cac thanh phan d& chay dé tan thu
nang lugng s& lam giam dang ké khong gian cho bii chon
lap.

Bang 1. Khéi lugng riéng va ty trong khéi ciia CTR.

<

Hii Phong Hii Phon Hue ba .‘meg TPHCM  TPHCM  Bic Ninh
Bii rdc (Nam (Xuin (Trang (Pinh Vﬁ)g (Thuy (Hoa (Pa (Hiép (thi tran
Som) Som) Cit) Phwong) ~ Khanh) ~ Phwic)  Phudc) H)

Khii lngng riéng (kg/m’) 4191 488 4106 493 563 M0 4193 487 426

HaNgi  HaNji

Ty trong khoi (kg/m) 1932 2460 199,1 213 2402 2384 202,5 1974 2077

D) am ciia CTR 1a théng s6 hitu ich dé tinh toan ham
luong nang luong trong chat thai, kich ¢ bai chon lap va
cac yéu cau lién quan téi qua trinh thu gom, van chuyen chat
thai. D6 am duogc thé hién dudi dang phan tram khoi lugong
u6t hodc phan trim khdi lwong vat lidu kho. Do 4m cua
CTR dai dién cho thanh phan khong chay dugc ciia CTR va
1a thanh phan khéng mong muén trong CTR, nd lam ting
khéi lugng nhién liéu ma khong lam tang nhiét tri cua nhién
liéu [4, 5]. P am trung binh tai mot sb bai rac 1on & nude
ta dugc thé hién trong bang 2, cé gia tri to 42-56% do su
c6 mat cta chat thai hitu co va chat déo hodc bao bi 4m bén
trong.

Bang 2. P9 4m clia CTR tai cac bai rac Ién.

Khoa hoc Tu nhién n—

Tir thanh phan nguyén té dic trung, két hop voi ty 1é
kho cua tung loai CTR [4, 5], ta tinh duogc ty 1€ cac nguyén
t6 trong CTR (bang 3). Tir ham lwong cacbon va nito co
thé x4c dinh duoc hiéu sudt cua qua trinh 0 ky khi. Trong
d6 ngudn cacbon 1a ngudn ning luong cung cap cho vi sinh
vat va nito lam ting su phét trién ciia vi sinh vat. Ty 16 C/N
(Cacbon/nito) tdi wu cho qua trinh xtr 1y ky khi CTR hitu co
1a tir 20-30. Néu ty 1& C/N cao thi qua trinh tiéu thu nito cia
vi khuan sinh methane 1am giam kha ning sinh khi. Ty 1&
C/N thip gay ra sy tich tu ammoniac, dan dén tang pH, khi
gia tri pH vuot qua 8,5 s€ lam ngd doc vi khuén, sinh khi
metan. Ngoai ra, ty 1¢ C/N vugt ra ngoai gioi han tur 8-30
s& sinh ra nhiéu khi CO,. Ty 1é C/N’tai cac bai rac ’1('m trong
ca nudce nhin chung déu >30, khi tién hanh chén 1ap s€ phat
thai nhiéu khi CO, hon so v6i viéc su dung cac cong nghe
khac [8].

Bang 3. Ty & C/N tai cac bai rac I6n trong ca nudc.

 HANGi  HAN)i  HiiPhong  HiiPhong Hué BiNing TPHCM  TPHCM  BicNinh
Nguyénto  (Nam (Xudn  (Trang (Pinh (Thity (Hoa (Pa (Hiép (thi tran
Som)  Som)  Cif) Vii) Phuong)  Khinh)  Phwdc) Phuée)  H)
c 312 282 318 314 318 305 28 3,0 278
H 73 71 73 74 81 76 79 78 68
0 450 46,1 448 457 516 489 51,1 489 399
N 09 08 10 11 09 08 09 09 08
J 01 0,1 0,1 0,1 02 02 01 0,1 02
Tro 155 17,7 150 143 75 120 72 94 2%5
TYECN 335 36,0 04 282 364 383 369 387 46

Nhiét tri cua CTR 1a thong ) quan trong nhat thé hién
kha ning thu hdi nhiét cta chit thai. Chat thai c6 nhiét
lwong thap hon 800 kcal/kg (3349,4 kJ/kg) thi can phai bd
sung thém nhién liéu dé dét chay. Nang lugng cua phé thai
phu thudc vao thanh phﬁn hon hop va do am. Do d6, CTR
¢6 nhiét trj cao va do am thap c6 kha niang thu hoi nhiét cao.
Néu CTR c6 nhiét tri tir 11-17 MJ/kg thi duoc sir dung lam
nhién li¢u tai tao goi 1a RDF (refuse derived fuel). Gia tri
nhiét tri cia CTR trong nghién ctru nay duogc tinh toan va
thé hién trong bang 4 cho théy, gia tri nhiét tri tr 13,9-15,8
MlJ/kg tinh theo khéi lugng kho va tor 2,5-5,2 MJ/kg tinh
theo khéi luong u6t [4, 5, 12].

Bang 4. Nhiét tri cta CTR trén co s6 khoi lugng uct.

Bic Ninh
(thi tran

HiNji HAN)i HiiPhing  HaiPhong Hué DiNing TPHCM  TPHCM
Nhit trj (Nam  (Xuin  (Tring (Dinh (Thity (Hoa (ba (Hiép

Som)  Som)  Cit) Vi) Phuong) ~ Khanh)  Phudc) Phute) Hi)
L, (k‘.l/kg) 1548 13888 15552 15,176 14,088 14177 14216 14,880 15,822
(dry basic)
y
i (kJ'/kg) 12094 10860 12610 12,182 10810 11,035 11,142 11,837 12815
(dry basic)
HHV(M.J/kg) 6451 5203 6,706 6,178 3968 4780 4,988 5618 6,902
(wet basic)
LHV(kJ./kg) 47 3645 504 4535 2509 3036 3443 4028 5,176
(wet basic)

WiNji  HaNgi  HiPhing . Hué  DiNig TPHCM TPHCM  BicNinh
Biife  (Vam (Ko (g TN gl R @ (i (bt
, @nnvy (o (i , o i
s Sm) i Phong) Kiinh)  Pheo)  Phuio) K
Bodm () 466 M5 HM B w0 W o6 4% 4
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LHV : Nhiét tri thdp; HHV: Nhiét tri cao.



s Khoa hoc Tu nhién

Cic yéu té anh hwong t6i khd néing sinh khi

Anh hwong cua nhiét do lyhl’ hoa toi kha r}dng sinh khi:
Nhiét d6 khi hoa la thong s0 quan trong nhat doi voi kha
nang sinh khi tong hop tir qua trinh khi hoa CTR, anh hudng
dén sy can bang cua cac phan tng hoa hoc. Trong nghién
curu nay, nhiét do khi héa dugc khao sat tur SOQ dén 700‘iC.
Ty 1€ duong luong khong khi 13 0,4. Thanh phan san pham
khi theo nhi¢t dd dugc thé hién trong hinh 5.
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Hinh 5. Do thi anh huéng nhiét do khi héa dén thanh phan khi.

700 750

Céc phan Gng hoéa hoc xdy ra trong qua trinh khi hoa:

C+H,0=CO+H, -132 kJ/mol (1
CH,+H,0=CO+3H,  -206 Kj/mol @)
C+C0,=2C0 -173 kJ/mol 3)
C+0,=C0, +393 kJ/mol ()
CH,+2H,0=CO,+4H, -165 ki/mol )
C+120,=CO +110 kJ/mol (6)

Nong d6 khi H, sinh ra trong khoang tir 35-44%, tang
nhe khi nhiét do kh1 hoa tir 500 dén 550°C, va tang rat it
trong khoang nhiét d¢ tir 550 dén 700°C, nong do CH, giam
khi ting nhiét d6. Nong do CO tang lén dang ké kh1 nhiét
do khi hoa tang, trong khi nong do CO, giam. Nhiing thay
d6i nay 1a do sy chuyén dich can bang hoa hoc cta cac phan
ung hoéa hoc xay ra trong qua trinh khi héa: Nhiét d6 cao
s& wu tién tao thanh cac san phim trong cic phan mg toa
nhiét va phan hily cac chit phan tng trong cac phan tng thu
nhiét. Khi tong hop sinh ra 1a két qua cia mot loat cac phan
ung hoa hoc xay ra trong qua trinh khi héa (phan ung (1)
dén (6)) [13, 14]. Do d6, mdi quan hé giira nhiét d6 va ham
lwong khi trong hdn hop khi hoa ¢6 thé duoc giai thich nhu
sau: Khi tang nhiét d9, ham lugng CH, giam do cac phan
{rmg thu nhiét (2) va (5) vu tién lam giam ham lugng chat
phan tGng. Nong dd H, sé tang lén do cac phan tmg thu nhigt
(2); (3); (5). Nong do CO s¢ tang Ién do cac phan tng thu
nhiét (2); (3) va (4) chiém wu thé hon phan tmg téa nhiét (6).
Mic du phan tng thu nhiét (5) giai phong CO,, nhung ndng
do CO, lai giam xudng khi nhiét do tang lén. B1eu nay la do
phan ung thu nhiét (3) chiém wu thé hon, phan tmg chuyén
dich vé phia bén phai khi tang nhiét d¢ phan ung cho nén
ndng d6 CO ting va ndng do CO, giam.

Anh huwong cua n]zi.ét do khi hoa t(f{i nhiét tri ciia hon hop
khi: Nhiét tri cia hon hop khi c6 thé duge xac dinh thong
qua thanh phan khi theo cong thtc sau [4, 13, 14]:
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LHV = (119950.4 x ns, + 10103,9 x nco + 500093 x ncw,) x V (kI/Nm?)

Trong do, n,, n., 0y, 12 s6 mol ctia cac loai khi trong
khi tong hop, V 1a the thh khi téng hop (m?). Ta c6 thé thiy,
nhiét tri LHV phu thudc vao n6ng d6 khi c6 kha nang chay.
Nhiét tri ctia hdn hop khi ting theo nhiét do tir 500-650°C
(dat gia tri cuc dai khoang 5000 kJ/m?) va sau dé gan nhu
khong d6i tir 650-700°C (hinh 6).
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Hinh 6. Do thi anh huéng nhiét do khi héa téi nhiét tri hdn hgp
khi.

Anh hwong nhiét do toi hiéu sudt chuyén hoa nhiét va
chuyén héa cacbon: DO chuyén hoa cacbon va hiéu suat
chuyén hoa nhiét cia CTR c¢6 xu hudng bién thién gan
gidng nhau khi thay doi diéu kién nhiét do khi hoa [4, 13,
14]. B thi hinh 7 cho théy, c6 su gia tang 1o rét trong hi¢u
suat chuyén hoa nhiét ciia hdn hop khi tong hop, tir 2431
dén 5234 kJ/kg CTR tai nhiét do trong khoang tir 500 dén
650°C. Hiéu suat chuyén héa nhiét cuc dai 1a 5234 kJ/kg tai
nhiét do 650°C, va sau d6 hau nhu khong dbi. Khi tang nhiét
d0, cang nhiéu carbon trong CTR tham gia phan tmg, lam
tang lugng carbon chuyén vao trong khi tong hop. Tai nhiét
d6 650°C khong con cacbon trong CTR chuyén hoa vao khi,
nén hiéu suét chuyén hoa g?m nhu khong ddi tai nhiét do
650-700°C. C6 thé thay rang nhiét do phu hop cho qua trinh
khi héa voi duong lugng khong khi 1a 0,4 1a 650°C.
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Hinh 7. Anh huéng nhiét do téi hiéu suat chuyén héa nhiét va
dd chuyén héa cacbon.

Anh huwong ty 1é dwong lwong khéng khi dén kha nang
sinh khi: Ty 1& duong lugng khong khi 1a ty s gitra lugng
khong khi dwa vao v6i luong khong khi can thiét dé dét
chay hoan toan [4, 9, 11, 14]. C6 thé xac dinh duoc 3 diéu
kién khac nhau: Dt chdy hoan toan tao thanh CO,, khi hoa
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hoan toan tao thanh CO va ddt chay mot ph?m taora CO, va
CO. Trong nghién ctru nay, ty 1€ duong lugng khong khi dao
dong tir 0,2 dén 0,8 , nhiét @6 khi hoa 600°C.
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Hinh 8. D6 thj anh hudng ty 1é& duong lugng dén thanh phan khi.

D4 thi hinh 8 cho thay, khi ting ty 1¢ dwong luong khong
khi thi ham Iugng khi H, giam xubng. Ham luong CO, va
CO tang nhe khi ty 1¢ duong lugng khong khi ting tir 0,2
dén 0,5 va sau d6 ham lugng CO giam trong khi ham lugng
CO, lai tang lén. Ham luong CO dat cuc dai 1a 26% v6i ty
1€ duo‘ng lwong 14 0,5. Piéu nay c6 thé giai thich bai phan
ung (4) va phan tng (6) cua cacbon véi oxy: Ham lugng
CO, va CO tang khi ty 1¢ duong lugng con thap, khi ty 1¢
du’orng luong du cao phan tmg (4) s& chiém vu thé hon phan
g (6) (vi khi ty 1¢ duong luong cao s& c6 nhiéu oxy trong
10 phan tmg, 6 loi cho phan tmg oxy hoa), diéu nay s& lam
giam ham lugng CO, tang ham luong CO,. Noéng d¢6 CH
cling giam thap dan khi tang ty 18 duong luong khong khi.

4

Anh hueong 1y 1é deong lwong khong khi dén nhiét tri hon
hop khi: Theo d6 thi hinh 9, nhiét tri LHV giam dang ké khi
tang ty 1¢ duong luong khong khi. LHV 16n nhat 1a 4974
kJ/Nm® voi ty 1¢ duong lugng khong khi 1a 0,2. Nhiét trj
LHV cta hdn hop khi tong hop s& giam khi ting ty 16 duong
luong khong khi, diéu nay c6 thé giai thich bang phan ung
oxy hoa (4) va (6) lam giam néng d6 khi chay, dac biét 1a sy
gia ting nong do N, trong khong khi dua vao s€ cang lam
giam nhiét tri ctia hon hop khi.
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Hinh 9. Anh hudng ty & duang lugng téi nhiét tri hén hgp khi.
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Anh hwéng ty 1é dwong lwong khéng khi dén hiéu sudt
chuyén héa nhiét va cacbon: Theo @6 thi hinh 10, hiéu suét
chuyén hoa nhiét cia CTR ting 1én khi ty 1¢ duong luong
khong khi ting, dat hiéu suit chuyén hoa nhiét 16n nhat 1a
4124 kJ/kg tai ty 1¢ duong luong khong khi khoang 0,5 va
nhiét d6 600°C, sau d6 c6 xu hudng giam khi tiép tuc ting
ty 1& duong lwong khong khi. Piéu nay 1a do khi ty 1¢ duong
luong khong khi tang, phan ting téa nhiét (4) va (6) dugc uu
tién hon, s& cung cap thém nhiét cho ving phan hity va khi
hoa. Tuy nhién, nhiét tri ciia hdn hop khi tong hop s& thap
hon do phan ng oxy hoa (phdn ung 4) sinh ra CO, nhiéu
lam gidm nong d¢ khi chay.
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Hinh 10. Anh huéng ty Ié duong lugng t6i hiéu suit chuyén héa
nhiét va cacbon.

Anh hwéng ciia ham am dén kha nang sinh khi: D6 4m
ctia CTR sinh hoat tai Viét Nam rat cao (khoang 43-56%)
[4, 5], do d6 can phai nghién ctru anh hudng ciia dd 4am CTR
dén ndng d6 khi tong hop tir qué trinh khi hoa CTR. D6 am
thay d6i bang cach thay doi ham lugng kho. Ty 1é duong
lwong khong khi thay dbi tir 0,2-0,8 & nhiét do khi hoa lan
luot 12 500, 600 va 700°C. P 4m cua CTR dua vao thiét bi
khi héa 1an lugt 1a 5%, 20% va 30%.

Theo db thi hinh 11a, dd 4m cao dan dén nhiét tri LHV
ctia khi tong hop cao hon tai ty 1& duong lwong khong khi
thap (dudi 0,5) voi nhiét do khi hoa 1a 500°C. Diéu nay ¢
thé giai thich bang phan tmg (1) va (2); khi ting luong H,0
s& thuc ddy phan ng theo chiéu thuan. Két qua lam ting
CO va H, va cai thién LHV cua khi tong hop. Khi ty 1¢ nay
tiép tuc tang, tac dong cua do am theo hudng nguoc lai, tic
1a d6 4m cao hon, ddn dén LHV giam. Diéu nay chi yéu la
do sy gia ting hoi nudc 1am pha loang hdn hop khi tong hop
va su gia taing CO, (phan tng (4) va (5)). Xu huéng tuong
tu ¢ hinh 11b va hinh 11c¢, nhié¢t dg khi hoa cang cao thi anh
huéng ciia d6 4m t6i cai thién khi tong hop cang thap.
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Hinh 11. Db thj anh huéng do 4m dén nhiét tri hdn hop khi
tai: 500°C (A), 600°C (B) va 700°C (C).

Trén d6 thi hinh 12, khi ty 1& duong luong khong khi
tang 1én 0,5, nhiét do 600°C, hiéu suit chuyén hoa nhiét
gﬁn nhu tuong tu nhau ¢ cac do 4m khac nhau. Khi nhiét do
khi hoa tang 1én 700°C, nhiét tri LHV cua khi téng hop tai
d6 4m 30% thap hon so v&i d6 4m 5%. Nhiét trj 1on nhat 1a
6800 kJ/Nm? tai d6 am 20% (700°C, 0,2). D6 4m cao thi can
nhiéu nhiét hon dé béc hoi, do d6 d6 4m thap hon thi thuan
loi hon. Diéu kién nhiét d6 cao va ty 1¢ dwong luong khong
khi thp s& lam tang nhiét trj LHV cua khi tong hop tai do
am nhét dinh. Tuy nhién, su gia tang do am sé& lam LHV cao
& nhiét do thip (dudi 700°C). Mit khac, n6 1am ting nhu ciu
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nhiét ctia qué trinh khi héa do sy bc hoi nude.
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Hinh 12. D thi anh hudng d¢ 4m
nhiét.

~ on 2~y R 2
dén hiéu suat chuyén héa

Anh hiong cia tac nhdn khi héa dén kha nang sinh khi:
Tac nhan khi hoa c6 tac dong dang ké dén hiéu qua cua hé
thdng khi hoa va thanh phan khi tong hop. Trong cong nghé
khi hoa thuong su dung mét trong cac tdc nhan khi hoa la:
Khong khi, oxy, hoi nuéc va CO, ¢ thé thic day qué trinh
khi hoa [11, 15].
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Hinh 13.
hoéa.

Nhiét tri ca hon hgp khi khi thay ddi tac nhan khi

Khi str dung khong khi lam tdc nhan khi héa, do ty 1¢
njto trong khong khi cao nén ty 1¢ khi N, trong hon hop khi
tong hop kha cao, chiém khoang 32% khoi luong hon hop
khi kho, 1am giam nhiét tri cia hdn hop khi tong hop nén
nhiét tri hdn hop khi thap (5 MJ/Nm?). Trong trudng hop
st dung tac nhan khi héa la oxy dugc lam gia‘lu O, chiém
khoang 80%), ty 1€ khi N, trong hdn hop khi tong hop giam
xuong con khoang 20%, lam nhiét tri ctia hon hop khi ting
1én 8 MJ/Nm?. Tuy nhlep, vi¢c tach va lam giau khi O, trong
khong khi doi hdi nhu cau nang lugng cao, tang chi phi. Tac
nhan khi héa 1a hoi nudc s& thu duge hdn hop nhiét tri cao
nhat khoang 14,5 MJ/Nm?, diéu nay 1a do sy gia ting dang
ké ham lugng khi chay H,, CO, CH, (hinh 13).
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Nghién ctou da dua ra cac phuong phap xéac dinh, tinh
toan déc tinh dac trung cho CTR sinh hoat. Tt d6, tinh toan
duoc cac thong s6 co ban cuia CTR tai cac bai rac 1on ¢ Viét
Nam. Céc tac gia cling da khao sat anh hudng cua nhiét do
khi hoa, ty 1¢ dwong lugng khong khi, ham am dén thanh
phan khi tong hop, nhiét tri cuia hdn hop khi téng hop, do
chuyén hoa cacbon va hiéu sudt chuyén hoa nhiét cua khi
tong hop. Két qua nghién ciru c6 thé tom tit nhu sau:

- Nhiét do cao s& 1am ting nhiét tri cia hon hop khi, ciing
nhu hiéu suét chuyén hoa nhiét va do chuyén hoa cacbon.
Nhiét d6 khi hoa phu hop trong hé théng khi hoa 1a 650°C
voi ty 1€ duong lugng khong khi 1a 0,4.

- Ty 1¢ duong lwong khong khi cao lam ting d6 chuyén
héa cacbon, nhung lai 1am giam nhiét tri cia hdn hop khi
téng hop. Hiéu suit chuyén hoa nhiét tang 1én va dat cuc
dai, sau d6 giam xudng khi ty 1& duong lwong khong khi
tang. Ty 1¢ duong lugng khong khi phu hgp cho phan tng
khi héa CTR 12 0,5 v6i nhiét d6 600°C.

-bo 4m cao khong cai thién qua trinh khi hoéa, cling nhu
khong lam ting nhiét tri ctia hdn hop khi tong hop tir qua
trinh khi héa CTR.

- Tac nhén khi héa lam thay d6i thanh phan hdn hop khi
chay, ddn dén lam thay d6i nhiét tri hn hop khi. Trong cong
nghé khi hoa, tic nhan khi hoa 1a hoi nudc sé thu duogc hon
hop khi héa c6 nhiét tri cao nhat do lam ting nong do khi
chay H, va giam dugc nong do khi tro N, trong hdn hop khi.

Két qua nghién ctru c6 thé dua ra hudng dan tinh toan
khi hoa CTR d6 thi dé c6 thé thu dugc hdn hop khi c6 nhiét
tri cao nhat, tang hiéu qua qua trinh xir Iy CTR va tan thu
nang luong 1am nhién liéu thay thé.
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s Khoa hoc Ky thuat va Céng nghé

Ung dung anh vién tham két hop mé hinh
thuy van trong nghién ctru dong chay lu
luu vure song Vé tinh Quang Ngai
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Phong thi nghiém trong diém quéc gia vé dong lyc hoc song bién, Vién Khoa hoc thuy loi Viét Nam
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Tom tiit:

Ung dung anh vién tham két hgp mé hinh thiy vin trong nghién ciru dong chay lii luvu vire song V¢ trong bai bao nay
dwoc tip trung vao 2 diém: (1) Sir dung énh vién tham dé phan tich, danh gia sy thay d6i tham phii trén luu vure séng
Vé; (2) Nghién ctru diéu chinh cic thong s6 ciia mé hinh thiy vén cho lwu vue song VE dwa vao dir liéu phan tich tir
anh vién tham. Két qua nghién ciru buéc diu cho thay, anh vién tham phan anh khach quan nhlmg bién dong cua
cac ddi twong trén bé mit lll’ll vue va cho phép cip nhat kip thoi nhirng bién dong nay dé cung cip co sor khoa hoc
cho viéc xac dinh cac thong s6 ciia md hinh thiy van phu hop cho luu vuc. Pay la hwéng nghién ctru tét can tlep tuc
phat trién dé hoan thi¢n cong nghé va ning cao do chinh xac cho mé hinh thiiy vin.

Tir khéa: Anh vién tham, lvu viee song Vé, mé hinh thiiy vin, mwa - dong chiy.

Chi s6 phén loai: 2.1

Nhiing nam gan day, cong nghé vién tham va GIS duoc
chu trong ing dung trong cong tac quan ly thién tai & Viét
Nam n6i chung va cong tac phong chdng lut bio noi riéng.
Anh vién tham véi nhiéu vu diém nhu giau thong tin, chu
ky thu nhan thong tin ngfm, xUr Iy thong tin trén dién rong va
thong tin c6 tinh khach quan cao. Két qua phan tich tir anh
vé tinh cho céc thong tin tirc thoi vé cac dbi twong trén bé
mat dét tai thoi diém chup anh. Do vay, viéc khai thac Gng
dung anh vién tham da tré thanh mot trong nhiing hudng di
chu dao cua (mg dung va phat trién cong nghé vién tham,
nham phuc vu quéan 1y thién tai néi chung, cong tic phong
chéng lut bao noi riéng [1].

Céc luu vyce song cua Viét Nam rat thiéu cac s6 liéu quan
trac vé luu luong dong chay, do d6 trong cac nghién ciru vé
dong chay 11 trén luu vuc thuong st dung mo hinh thuy van
dé tinh toan luu luong 1i. Thong thudng mé hinh thuy vin
dugc thiét 1ap cho luu vuc nghién ciru véi cac dit liéu dau
vao 1a dir liéu vé khi tuong, thuy van. M6 hinh dugc hiéu
chinh thong qua viéc do tim bo thong s6, sau do bod thong
s6 nay duoc kiém dinh lai qua mat s6 tran 1 & nhiing thoi
diém khéc nhau, néu két qua tinh toan ¢ budc kiém dinh dat
yéu cau thi d6 12 bo thong s6 mé hinh phu hop cho luu vue.
B thong sé nay duoc sir dung dé tinh toan cho nhitng thoi
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gian 10 khac nhau trén luu vuc cling nhu ap dung cho luu
vuc tuong tu. Nhu vay, cach tiép can nay c6 han ché 1a khi
tinh todn dong chay lii cho nhiing thoi diém khac nhau (cach
nhau mot vai nim hay hang chuc nim) thi khi d6 cac didu
kién mat dém luu vuc da thay ddi khong giéng nhau, dan
dén két qua tinh toan s& khong dam béo, can diéu chinh lai
cac thong sé cia mo hinh. Véan dé dat ra 1 cin diéu chinh
céc thong s6 d6 theo hudng nao, ting hay giam thong s6 nao
va can ctr vao dau dé didu chinh lai cac thong sé cho phu
hop. Khi c6 dit liéu phan tich tir 4nh vién tham, s& thanh lap
duogc ban d6 hién trang 16p phu theo thoi gian, tir ban d6 nay
s& phan tich bién dong thanh phan 16p phu theo thoi gian.
Két qua bién dong tham phu s& gitip vi chinh lai cac thong
s6 ctia mo hinh thuy vin phu hop véi timg khoang thoi gian
cu thé.

Bai bao nay duoc thuc hién nham nghién ctru khai thac
nguodn dit liéu phan tich tir anh vién tham dé diéu chinh va
lga chon dugc bd thong s6 mo hinh thiy van MIKE NAM
phtt hop cho luu vuc séng Vé tinh Quang Ngdi. Ngudn dir
lidu nay s& cung cap nhimng thong tin dau vao va co s¢ khoa
hoc rit quan trong cho mé hinh thuy vén tinh toan dong chay
1d hinh thanh tir mua trén luu vuc séng. D6 13 co sé dé hiéu
chinh cac thong b cia mod hinh, nham tim duoc bd thong )
phit hop cho Iuu vire séng c6 tinh bién dong theo thoi gian.
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Abstract:

In this paper, the application of satellite images in
combination with the hydrological model for the study
of flood flow in Ve river basin focused on 2 aspects: 1)
Using satellite images to analyze and assess the change
of vegetation cover in Ve river basin; 2) Study on the
adjustment of parameters of the hydrological model for
Ve river basin based on processed data from satellite
images. Initial research results showed that satellite
images reflect objectively the variability of objects on
the surface of the river basin and allow timely updates of
these changes to provide a scientific basis for determining
the parameters of the hydrological model suitable for
the river basin. This good approach should be further
developed to improve the technology and accuracy for
the hydrological model.

Keywords: Hydrological model, rainfall-runoff, satellite
image, Ve river basin.
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a cac tram khi tugng tinh Quang

Hinh 1. Vi tri luu vuc song Vé
Ngai.
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Pham vi va phuong phap nghién cuu

Pham vi nghién ciru: Nghién ciu dong chay I trén
luu vuce song Vé tinh Quang Ngai, gidi han khong gian tu
thuong ngudn vé dén vi tri tram khi tugng thity van An Chi
vo1 dién tich luu vuce khong ché 12 769 km>.

Phuong phap nghién curu: Ba phuong phap nghién cuu
chinh dugc ap dung: 1) Phuong phap tong hop phan tich dé
téng hop cac dit liéu co ban cua luu vuc; 2) Phuong phap
vién tham va GIS dé phan tich anh vién tham xac dinh thong
tin 16p phu cua luu vuc; 3) Phuong phap moé hinh toan ing
dung mé hinh thuy van MIKE NAM dé tinh toan dong chay
1.

Dir liéu sir dung: Nghién ctru da su dung dir liéu anh
vién tham, dir liéu khi twong thuy vin va dia hinh trén luu
vuc. Cu thé:

- Str dung anh Landsat 5, nam 2008, 2010; anh Landsat
7, nam 2009; anh Landsat 8, ndam 2016 chyp khu vuc luu
vuc song VEé va tinh Quang Ngii. Cac anh thu thap dugc
mic du ¢6 sé luong 16n nhung nhidu anh bi may che phu
mot phﬁn hodc toan bd luu vuc, nén sb luong anh su dung
dugc con han ché. Piéu nay anh huong it nhiéu dén cong
tac giai doan anh.

- Dit liu 43 diém mau chia khoa dé giai doan anh (di
thyc dia ldy mau dé tang do chinh xac ciia cong tac giai
doén anh).

- Dit lidu khi tuong thiy van: S6 liéu mua, boc hoi tai
cac tram Ba To, Minh Long, An Chi, Gia Vuc; s6 liéu luu
luong tai tram An Chi trong cac trén 14 nam 2008, 2009,
2010 va 2016 (lya chon theo thoi gian phan tich anh vién
tham).

- Dt li¢u dia hinh Iuu vyc song dang DEM 30 x 30 m
két hop mang song dé phan chia luu vuc va xac dinh cac dic
trung cua luu vyc song.

Két qua nghién cuiu va thao luan

Phdn tich bién dpng I6p phii trén luu viec song Vé
(2, 3]

Tu ngué)n dit liéu anh v¢ tinh Landsat 5, 7 va 8, su dung
phan mém ENVI xtr 1y dé xac dinh 16p phu trén bé mat luu
vuc tai cac thoi diém khac nhau. Cac budc co ban dé thuc
hién viéc phan tich xac dinh 16p phti nhu sau:

+ Xay dung anh t6 hgp mau va ting cuong chat luong
anh: Tao ra anh t6 hop mau c6 chét luong t6t nhat dé phuc
vu viéc chon mau va giai doan anh duoc chinh xac.

+ Nin chinh hinh hoc: Loai bo cac sai sd hinh hoc, dua
anh vé dung h¢ toa d9.

+ Cit anh: Cat anh dung theo ranh gidi luu vuc song va
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theo ranh gidi hanh chinh. Bi&n d&i tham phi trén lwu vire (giai doan 2008-2016)

+ Dinh nghia cac 16p: Xac dinh 16 chi ti€u cho cac 16p 120000
do6i tuong can phan loai. 100000

+ Lua chon cac dac tinh: Bao gf")m dac tinh vé phé vadac 20000

tinh vé cau trac, c¢6 ¥ nghia rat quan trong dé tach biét cac 2
16p dbi twgng véi nhau. g o0
+ Chon ving mau: Liy miu va giai doan bing mit. oo
20000

Trong k¥ thuat giai doan anh bang mit thi két qua giai doan
phu thudc nhiéu vao tri thirc, kinh nghiém cta nguoi lay 2008 2009 2010 2016 Nam
mau. Pidu nay anh huong dén két qua tinh toan phén loai.

Dién tich (ha)

Hinh 2. Bién ddi I6p pha trén luu vyc.

+ Tinh toan chi s6 thong ké mau: Xac dinh so pixel dugc - - — - —
R x s o x ; BAN DO LOP PHU TINH QUANG NGAI NAM 2009
lya chon trong ving mau, so t6 hop trong ving mau. = =000 Emsing

AT20000
AT20000

+ Phan loai cac d6i tugng: Cac chi tiéu phan loai dugc
xay dung dua trén cac ving mau da lya chon, st dung céac
tham so thong ké tinh duoc tir cac ving mau.

A

+ Ghép cac nhom dbi twong: Gop cac 10p da phan loai ¢6
cung tinh chat thanh mgt nhém.

1680000

+ Kiém tra thyc dia: Kiém ching lai két qua phan loai,
sit dung cac mau chia khoa suy giai anh c6 san dé kiém tra
ngau nhién trén anh.

+ Xuit két qua phan loai tir phan mém ENVI sang khuén
dang ArcGIS dé phan tich.

+ Tich hop két qua phan loai véi ranh gidi luu vuc bd

phan‘ T2ES T 1357 E
1:130,000
+ Tinh ty 1€ % cac loai 16p phu trén Iuu vuc tai cac thoi . Zeot07
diém chuyp anh, tir d6 xac dinh dugc bién dong cac loai 16p
pht theo cac giai doan khac nhau. BAN DO LOP PHU TINH QUANG NGAI NAM 2016
Két qua phén tich anh vién tham Landsat 5, 7 va 8 theo g N g
cac budc trén da xac dinh duoc bién dong 16p phu cac ndm A
2008, 2009, 2010, 2016 nhu trong bang 1 va hinh 2, 3.
Bang 1. Bién dong Iép ph trén luu vuc.
Dién tich thim phii theo cdc nim : :
Loai lép phit
Nim 2008~ Nam2009  Nam2010  Nim 2016
Cit 106.898 778.455 230.138 6233372
Cy bui 25.021,066 55250871 75.179,561  51392,584 o .
Dit tréng 508.789 13.557.955  817.154 58.392.584 5 g
Dit xdy dung 16943235 46.233 5.809.712 13.369.312
Dan cu 50.029 5.125.079 3.153.080 28.127.345
Puong giao thong 185.579 186.074 186.074 23.735.815 . .
g* S TS 5 351E g
Nuge 845.945 586.661 416.852 57.020.236 | Bt g 1.130,000
Rimg 77101972 48298438 34881187 48617324 - - -

Tong rimg + cay bui  102.123,038  103.549,309  110.060,748  100.009,908

Hinh 3. Tham ph trén luu vuc sdng Vé nam 2009 va 2016.
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Két qua phén tich cho thay, da c6 sy bién d6i tham pha
trén luu vuc song VE 1o rét tir nam 2008 dén 2016. Dién tich
tham phd nam 2009 tang so voi ndm 2008 khoang 1.426 ha,
nam 2010 tiép tuc ting 6.511 ha so v&i nam 2009, nhung
dén 2016 thi dién tich tham pha giam rd rét so voi nam
2010, khoang 10.050 ha. Di liéu nay s€ la co s& phan tich
xac dinh thong s6 md hinh MIKE NAM trong qua trinh hi¢u
chinh mo hinh.

Két hop dnh vién tham va mé hinh thiiy vin MIKE
NAM [4]

Phan tich ¢ nhay ciia cac thong sé trong mé hinh MIKE
NAM:

Céc thong s6 ciia md hinh: MIKE NAM c¢6 9 thong s6
chinh thay doi theo dac diém Iuu vuc, 5 thong s6 khac it
thay d6i [5]. Cac thong s6 chinh ctia mé hinh nhu bang 2.

Bang 2. Tong hgp cac théng s6 chinh ctia mé hinh Mike NAM.

TT Théongsé Dic trung Gia tri

| Umax Ham lu?ng eroc toi da trong dung 525 mm
lugng bé mat

2 Limax Ham lu?ng Euoic toi da trong dung 50-350 mm
luong tang ré cay

3 CQOF Hé s dong chay tran 0,1-0,99

4 CKIF Hé s6 dong chay sat mit 50-1.000 gio

5 CK12 Hftng soathm vglan chay truyén cua 3-72 gio
dong chay mat

6 TOF Ngudng dudi cia dong chay tran 0-0,9

7 TIF Ngudng dudi cua dong chay sat mat ~ 0-0,9

3 CKBF H‘ang so"thm gian chay truyén cua 500-5.000 gitr
dong chay ngam

9 TG Gié tri ngudng ting ré cdy 0-0,9

Chi tiéu danh gia mo hinh: Str dung chi sé NASH va sai
s0 can bang nudc WBL.

S Q% - Q')
NASH = 1-

n

Z (ind — O )2

1

Trong d6: Q' , 14 luu luong thuce do tai thoi diém i; Q
1a luu lqug thue do trung binh; Q' 1a Iuu lugng tinh todn
tai thoi diém i.

Phan tich d6 nhay thong s mé hinh: Mdi mot thong sb
ciia md hinh MIKE NAM déu c6 nhitng anh hudng nhat
dinh dén dong chay trén luu vyc. Nghién ctru da tinh toan
phan tich d6 nhay cia cac thong sé mo hinh dén két qua
tinh toan dong chay lii trén luu vyc thong qua viée danh gia
chi s6 NASH. Thuc hién viéc danh gia d§ nhay cac thong
s6 theo cach nhu sau: Hiéu chinh mé hinh qua mot tran I,
so bo xac dinh bg thong sb; thay doi timg thong s (ting/
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giam 10%, 20% va 30%), cac thong sb con lai giir nguyén;
xem xét sy bién d6i h¢ s6 NASH, WBL qua cac trudong hop
tinh toan.

Bang 3. Hé s6 NASH qua céc truding hop thay déi thong sé.

Thongsd LUmax  2.Lmax 3.CQOF 4.CKIF 5CKI) 6TOF 7TF  81G 9.CKBF
S0 093 096 082 0961 0734 094 0975 0975 0975
Q0 093 0969 0945 0% 089 099 0975 0975 0975
A0% 0974 0912 0974 0% 0925 093 0975 0975 0975
0% 0975 0975 0915 0975 094 0975 0975 0975 0975
0% 0974 0914 0904 090 0962 0975 0975 0975 0975
20% 094 094 0857 0960 0943 0970 0975 0974 0975
0% 094 09715 0820 090 0918 092 0975 0974 0975

Phan tich 46 nhay théng s8 ma& hinh
MIKENAM
1.2

1

e SN

NASH

Hinh 4. D9 nhay thong s6 mé hinh MIKE NAM.

Tir bang két qua bang 3 va dd thi hinh 4 cho thay, hé
s6 dong chay mat CQOF va hiang s thoi gian chay truyén
CK12 c6 sy bién thién 16n nhat. Do vay ma 2 thong sb nay
c6 anh huong 16n nhét, 1am thay doi 16n dén dong chay tinh
toan. Khi hi¢u chinh kiém dinh mé hinh s& quan tam dén 2
thong s6 nay khi diéu kién mat dém thay doi.

Phén tich hiéu chinh va kiém dinh mé hinh MIKE NAM:

Luu vyc song Vé dugc mo phdng trong mo hinh thuy
vin MIKE NAM gi6i han dén tram thity vian An Chi. Két
qué phan tich 16p pht trong phan trén cho thay, luu vuc song
Vé chu yéu 1a dién tich rimg va cdy bui. Do vay khi xét anh
huong cia 16p tham phii dén dong chay luu vuc thong qua
cac thong s ciia md hinh MIKE NAM d&é tai chi tap trung
xem xét su bién doi ctia hai 16p nay.

Lua chon chudi sd liéu tran 1d tir 7 h (16/10/2008) + 1
h (20/10/2008) lam s6 liéu hiéu chinh mo hinh va lua chon
cac tran 1 1 h (28/9/2009) + 19 h (5/10/2009); tran 1t 1 h
(13/11/2010) = 13 h (19/11/2010) vatran 1G 1 h (11/12/2016)
+ 19 h (31/12/2016) dé kiém dinh mé hinh. Trong qua trinh
hiéu chinh kiém dinh mé hinh, nghién curu tap trung xem xét
dén su thay ddi cua 2 thong s6 CQOF, CK 12 trong diéu kién
6 dir liéu vé tham phu thyc vat trén luu vuc.
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Két qua hiéu chinh, kiém dinh mé hinh MIKE NAM
dugc the hién ¢ bang 4.

Bang 4. Thong s6 mé hinh MIKE NAM hiéu chinh luu vyc séng
Veé.

Thong s6 md hinh MIKE NAM Chi sb dénh gi

Nim

Umax  Lmax  CQOF CKIF CKIL2 TOF TIF TG  CKBF NASH  WBL(%)

2008 167 180 09 4137 177 0446 059% 031 1487 098 0,00

00:00 00:00 00:00
2008-10-17 10-18 10-19 10-20

VE. Accumulalod Gobs. Mion [m*3] —-—-—
uistad Qsim. Miion [m3]

12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:00
2002-10-16 10-17 10-18 1019 10-20

Hinh 5. Két qua hiéu chinh mé hinh véi tran li 16/10/2008-
20/10/2008.

Két qua hiéu chinh mé hinh (bang 4, hinh 5) cho thiy,
dudng qua trinh Iii thuc do va tinh toan kha phtt hop vé dinh
va qué trinh, chi tiéu NASH bang 0,98 danh gia két qua
hiéu chinh mé hinh kha cao, sai s6 vé cin bang nudc bang
0. Bo thong sé ciia mé hinh s& duoc str dung trong qua trinh
kiém dinh tiép theo. Trong qua trinh kiém dinh, nghién ciru
da xem xét 2 truong hop (khong co dir liéu tham phu va cé
dir liéu tham phu) dé thay dugc anh huéng cua viée c6 dir
liéu tham phu.

Can cir vao két qua phén tich sy bién dong 16p tham phu
(16p rimg, cdy bui) dugc thé hién ¢ bang 1 va hinh 2, thay
d6i 2 thong sé nhay nhat cia mo hinh 1a CQOF va CK12
theo dién tich 16p phu theo nguyén tic: Dién tich tham phu
tang 1én thi hé s6 dong chay (CQOF) s& giam di, hang sd
thoi gian chay truyén (CK12) ting lén. Két qua mé phong
dong chay tinh toan va thuc do duoc thé hién & bang 5, hinh
6 va hinh 7.

Bang 5. Thong s6 md hinh MIKE NAM qua céc trudng hgp.

Théng s6 md hinh MIKE NAM Chish dinh g
Nim Ghi chi
Unx Lmx CQOF CKIF CKI2 T0F TIF 16 CKBF NASH WBL(%)
W 16718009 4BT 17 046 056 03 147 0% 0
167 180 09 4BT 177 046 0% 031 147 0% 106
167180 08 43T 117 046 05% 03 147 0% 53

167 180 09 437 177 0446 05% 031 147 080 3%

Higu chinh

(Chura cd il tham pha
2009

C6 dirligu thim pha

(Chua cd di liéu tham phu

00

167 190 0% 437 19 0M6 096 031 18T 0% 000 Codiléutimphi
" 167 18009 437 117 06 096 031 187 088 139 Chimcddiliuthimphi
Ul 1 09 437 17 0Me 0% 031 1487 095 010 Codilitutimphi
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Tran 1a Th 28/9/2009 - 19h 5/10/2009

I

 NASH:098
WL :5.3%

NASH:096 |
WBL :10.6% |

(1) Chua c6 dit liéu tham phd (2) Co dit liéu tham pha

Hinh 6. Két qua kiém dinh mé hinh véi tran lii lich sir nam 2009.

Tran G 1h 11/12/2016 - 19h 31/12/2016

NASH: 088 |
L WRL :129% | M

NASH: 0,96
WBL :0.1%

& St Wl ]

(1) Chua c6 dir liéu tham ph (2) Co dit liéu tham pha

Hinh 7. Két qua kiém dinh m hinh véi tran lii nam 2016.
Két qua tinh toan (bang 6) d xac dinh dugc:

- Véi tran [ thang 9/2009: Khi chua c6 dit liéu tham phu
thuc vat thi hé s6 NASH 12 0,96, sai s6 can bé’lng nudc WBL
13 10,6%, hai hé s6 nay da thay ddi khi qua trinh kiém dinh
¢6 st dung thong tin vé anh vién tham.

- Vi tran 1 thang 11/2010: Khi chua c6 dit li¢u tham
phu thi NASH = 0,8, WBL = 3,8%; khi c6 dir li¢u tham phu
thi NASH = 0,82, WBL = 0%.

- Vi tran 1 thang 11/2016: Khi chua c6 dit liéu tham
phu thi NASH = 0,88, WBL = 13,9%; khi co6 di li¢u tham
pht thi NASH = 0,95 va WBL = 0,1%.

Nhur vy, véi viéc tmg dung dnh vién thdm phan tich xac
dinh bién dong 16p phu dé cung cip thong tin co s¢ nhim
hidu chinh cac théng sb ciia mo hinh MIKE NAM d ting
dugc do chinh xac cac két qua tinh toan mé phong xac dinh
dong chay Iii trén luu vuc song Vé.
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Bang 6. So sanh sai s& kiém dinh md hinh MIKE NAM cho luu
vuc song Veé.

Co sir dung
anh vién thim

Chua sir dung
anh vién thim

TT Tran li
NASH ~ WBL(%) NASH  WBL (%)
1 28/9/2009 dén 5/10/2009 0,96 10,6 0,98 53
2 13/11/2010 dén 19/11/2010 0,80 38 0,82 0
3 11/12/2016 dén 31/12/2016 0,88 13,9 0,95 0,1
Két luan

Budc dau di tmg dung dugc anh vién tham trong viéc
phan tich x4c dinh cac thong s6 cia mé hinh thity vin MIKE
NAM cho luu vuc séng Vé tinh Quang Ngai. Két qua tinh
toan hiéu chinh va kiém dinh mé hinh cho théy, su dung
nguodn dir liéu phan tich tir anh vién tham dé cung cép cac
thong tin vé bién dong 16p phu trén bé mat luu vuc lam can
¢t cho viéc diéu chinh va lua chon dugc bd thong sb tot hon
cho mo hinh MIKE NAM.

Két qua nghién ciru cho thy sy bién d6i tham phu co
mdi lién hé truc tiép dén sy thay ddi cua cac thong s6 CQOF
va CK12 trong mé hinh MIKE NAM. H¢ s6 dong chay luu
vuc ty 1€ nghich véi dién tich tham phu, tie 1a khi dién tich
tham phu ting thi hé sé dong chay giam (lwong sinh dong
chay nhd) va ngugc lai.

Tuy nhién trong nghién ciru ndy van con mot s6 han
ché nhu: Anh vé tinh Landsat 1 anh quang hoc nén bj anh
huéng boi may, anh c6 d6 phan giai chua cao nén két qua
phan tich bién dong con bi anh hudng nhat dinh. Mit khac,
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mo hinh MIKE NAM la m hinh thong sb tip trung nén
chwa mo ta luu vuc chi tiét nhu cac m hinh thuy van thong
s6 phan bd khac (nhu mé hinh SWAT).

Phuong phép tiép can tmg dung thong tin dit liéu tir anh
vién tham dé lya chon bo thong s6 phit hop cho mé hinh
thity vin MIKE NAM va vi chinh theo diéu kién tham phu
cua luu vuc song Vé can dugc tiép tuc nghién ctu sau hon
dé ap dung cho céc luu vuc song khac khong chi trong pham
vi tinh Quang Ngai ma con cho céc luu vuc song khéc trén
ca nudc.
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Giai phap lwu giir va khai thac nwoc
trong mot so thanh tao b& roi khu vie Tay Nguyén
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'Vién Khoa hoc thiy loi Viét Nam
2Vién Thiy cong, Vién Khoa hoc thiy loi Viét Nam
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Tom tit:

Luru giit nwéc trong cac thanh tao bé roi 1a hinh thire ding céc giai phap cong trinh dé giir nwéc lai trong cac 16 rong
ciia cac thanh tao bé roi. TAy Nguyén véi nhiéu dic thu riéng, lwong nwéc mwa, nwée mit trong miia mua cé triv
lwong rit 16m, thuong chiy tran va tiéu thoat gy nén ling phi tai nguyén, trong khi mia khé lai thiéu nuwée tram
trong ¢ nhiéu noi, bén canh dé trén khu vye nay cac thanh tao bé roi phin bd rong rii véi chiéu day l6m. Trén co
sé phan tich dic diém dia chit thiiy vin ciia cic thanh tao bé roi va su ton tai ciia cic thanh tao nay trong khong
gian dia chit, bai bao gi¢i thi¢u giai phap cong trinh lwu trir va khai thac nwéc trong cic thanh tao bé roi khu vue

Tay Nguyén.

Tir khéa: Pia chit thiiy van, khai thdc, lwu trit, Tay Nguyén, thanh tao bé roi.

Chi sé phdn logi: 2.1

- £ X
Dat van de

Luu giit nude vé mia mua dé sir dung vao mua kho 1a giai
phép hiru hi¢u nham chéng lai han han, nhat la trong diéu kién
bién dbi khi hau hién nay. D3 c6 nhiéu hinh thtc luu giit nude
khéc nhau nhu hd chira, bé chira, hd treo. .. dugc nghién cuu
va 4p dung tai khu vyc Tay Nguyén. Tuy nhién van chua giai
quyét triét dé dugc van dé thiéu nude sinh hoat va nude san
xuat trong mua kho.

Véi dic diém thuy van, luong mua va nudc mat trong mua
mua co trir luong rat 16n, thuong chay tran va tiéu thoat gay
nén lang phi tai nguyén, trong khi mua kho lai thiéu nudc tram
trong & nhiéu noi. Mit khic do anh huéng cua diéu kién ty
nhién nhu khi hau, dia chit ma cac thanh tao bé roi (edQ) ciing
nhu cac thanh tao bdi tich (aQ) cé thanh phﬁn da dang, dién
phan bd rong, chiéu day 16n [1-3]. Tuy theo su ton tai cla cac
thanh tao trong khong gian ciing nhu dic diém dia chat thiy
van cla céc thanh tao d6 ma c6 thé hinh thanh dugc cac cau
trac luu gitt nude.

Luu gitt nudc trong cac thanh tao bo roi 1a hinh thirc dung
cac giai phap cong trinh dé giit nudc lai trong cac ‘16 rong clia
cac thanh tao bd roi. Trén co sd phan tich dac diém dia chét
thuy van cta cac thanh tao bd 101, bai bdo gidi thi€u giai phap
cong trinh luu trit va khai thac nude trong cac thanh tao nay &
khu vuc Tay Nguyén.

Co sd khoa hoc ciia gidi phap

Dic diém chung ciia cdc thanh tgo bé roi khu vwee Tay
Nguyén

Cac thanh tao bd roi khu vuce Tay Nguyén dugc hinh thanh

‘Tac gia lién hé: Email: huyvuongdki@gmail.com
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chit yéu do qua trinh phong hoa tai chd va qua trinh rira troi, boi
tich ctia chinh céc san pham phong hoa d6. Trén co s sy phan
bo, phan loai cac loai da géc ¢6 thé chia ra cac thanh tao b roi
khu vgc Tay Nguyén thanh cac dang sau:

- Thanh tao bo 101 trén da phong hoa Bazan: Loai thanh tao
nay phu 1én khoang 25-30% [3] dién tich bé mat lanh thd Tay
Nguyén, cht yéu phan bd & cac khu vuc Pleiku, bic Buén Ma
Thudt, Buén Ho, Ea H’leo, Dik Mil, Puc Trong, Krong Pak,
Pik Nong, Di Linh. Thanh tao nay co chiéu day tir 10-50 m,
16n nhét 13 & phan vom cao nguyén Kon Ha Ning, Pik Nong
(dat 32,0-82,5 m).

- Thanh tao bo roi trén da& magma xam nhap: Trén dia ban
Tay Nguyén thanh tao nay phan bd thanh cac dai nhu sau: Dai
& ria phia dong, kéo lién tuc tir Tu Mo Réng xubng Krong
Pa, Chu Yang Sin; dai ¢ phia tdy Truong Son, tu Bak Glei
xudng Chu Prong, vong qua Krong Pa theo hudng dong nam
[2]. Thanh tao nay c¢6 chidu day thay ddi tir 10-40 m.

- Thanh tao bo roi trén d4 tram tich luc nguyén: Thanh tao
ndy phan b6 chi yéu ¢ phia nam, bao gobm tinh Pac Lac va Lam
Dong [2]. Chiéu day cua thanh tao nay thuong tir 5-10 m.

- Thanh tao bo 1oi trén da bién chat: Phan bé chu yéu ¢ phia
tay béc, bic va dong Tay Nguyén [2]. Thanh tao nay phan bd
du6i dang dia hinh nui cao, phan cit manh. Chiéu day khoang
10-20 m.

- Thanh tao bdi tich (aQ): Phan bd doc céc thung liing song
sudi, rai rac ¢ nhiéu noi [2]. Dat d4 chira nude chii yéu 1a cét,
sét pha, cudi soi v6i chidu day thay doi tir 0,5-46 m (Krong
Pik), thuong gip 3-5 m.
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Abstract:

Water storage in loose formations is a method using
structure measures to keep water in the formation
pores. The Central Highlands with specific features and
high volume of rainfall and surface runoff that often
drains out, while water scarcity is very critical during
the dry season in many places of the region; in addition,
the loose formations are widely distributed across the
region with high thickness. Based on the analyses of
hydrogeological characteristics of the loose formations
and its existence in a geological space, the paper presents
structure measures for water storage and exploitation in
the loose formations of the Central Highlands.

Keywords: Central Highlands,
hydrogeological, loose formation, storage.
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exploitation,

Céu tricc dic trung ciia thanh tao bé roi

Kha néng luu gilr dugc nude cua thanh tao ngoai cac yéu td
nhu thanh phan hat, do 16 rong, hé s6 thim thi con phu thudc
rat nhidu vao sy ton tai cia chinh thanh tao do trong khong gian
dia chat chung, hay néi cach khac 1a cAu trac dia chit. Trén co
sO két qué khdo sat va tai li¢u thu thap dugc thi thanh tao bd
roi trén khu vire Tay Nguyén co thé chia thanh 2 dang cu trac
chinh nhu sau:

Céu trac thanh tao bo roi trén da bazan (cau triic 1): Mt
cat ddc trung cua dang cau trac nay c¢6 dang nhu hinh 1.

Trén co s& phan tich ciu triic ctia thanh tao va céc thong
s6 dia chét thuy van (bang 1), cho thdy sy van dong cua
nude trong cdu trac ndy co quy luat nhu sau: Nudc mua,
nu’('rc tudi mot phan chéy tran trén mat dat, mot phan thim
xudng 16p 1 sau d6 thdm vao 1op 2a - day la lorp c6 tinh luu
thong nudce trung binh c6 thé nam doc vé sudi, vi vay nudc
s& theo 16p nay va xuét 16 ra ngoai bé mat (quy ludt nay
dugc thé hién rd o hinh 2).
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Lép Mo ta dia tang (cAu tric 1)

e e i

Lop b01 tich (aQ), thanh phin
chu yéu 13 sét pha dét co tinh
thim nu6e yéu, mic do heu
thong nude yéu; chiéu day
tir 2-10,0 m, phé bién nhét 13
khoang 2-3,0 m.

Sét pha, sét mau xam ndu,
nau do, lan dam san (edQ)
Pit c6 tinh thdm yéu, chiéu
day tir 3-5,0 m.

Dai laterit thanh phan la dam
manh 14n dit, déi co tinh
thAm nudc trung binh, chidu
day tir 0,4-2,0 m.

2a

Hinh 1.

Mit cit dic trung

thanh tao b6 roi trén da
b Sét pha, sét mau xam nau,
azan. 5 nau do, 1an dam san (edQ)
Pit co tinh thim yéu, chiéu
day tir 10-20,0 m.
Bang 1. Thong so dia chat thdy van cac I6p bé rdi clia cau tric dang 1.
Loy [Khdilwgngthé Khilwgng — DHIB H@ sb thAm (@6 nuée
P tich (g/em®) riéng (g/cm®)  rong (%)  ho khoan dao)
la 1,62-1,72 2,69-2,78 40-54 6x10°-1x10°
1 1,57-1,69 2,72-2,87 52-65 3x10°-1x10*
2a - - - 1,3x10%-5,2x10*
2 1,55-1,74 2,70-2,88 51-66 2x107-6x10°

Hinh 2. Non hg khoan dic trung cho ciu tric 1.

Cdu triic thanh tao b roi trén da magma, bién chat,
tram tich luc nguyén (cdu triic 2): V& mit hinh dang, cdu
trac 2 va cdu trac 1 tuong tu nhau, tuy nhién do anh hudng
cta thanh phan d4 goc ma thanh phan cap phdi va tinh tham
nude cia cac 16p dat cau tao nén 2 thanh tao d6 c6 nhing
dic diém khac nhau. Mat cat dic trung ciia cau tric niy
duoc thé hién & hinh 3, cac thong s6 dia chat thiy van cua
céu triic dugc trinh bay ¢ bang 2. Nén hd khoan dic trung cho
chu trac dang 2 khu vyc suon ddi va long subi dugc thé hién &
hinh 4 va 5. Cac thi nghiém xéc dinh hé s thdm ctia cat s6i va do
nude hd khoan, hd dao xac dinh hé s6 thim cua cac 16p dat
dugc thé hién ¢ hinh 6 va 7.

Vén dong ciia nude trong cau tric ndy co quy ludt nhu
sau: Nudc mua, nude tudi mot phan chay tran trén mit dat,
mdt phan thdm xudng 16p 1, sau d6 gap 16p mit cia lop21la
16p khong thim nén nude s& van dong trén bé mat tlep giap
nay va xut 16 ra bé mat dit (quy ludt nay duoc thé hién rd
6 hinh 3).

o1
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M6 ta dia tAng (cu triic 2)

L&p bdi tich (aQ), thanh phan cha
yéu 1a cat hat vira 13n cudi soi. DAt
¢6 tinh thdm 16n, mirc d6 luu thong
nude cao, chiéu day phé bién nhét la
khoang 2-3,0 m.

L6p boi tich (aQ), thanh phan chu
yéu 13 sét pha nhe mau x4m vang,
xam nau. Dét ¢6 tinh tham nudc yéu,
muc do luu thong nude kém.

Sét pha, sét mau xam nau, nau do,
1 1an dam san (edQ). Pt co tinh thim
trung binh, chiéu day tir 1,5-3,0 m.

Hinh 3. Mit cit dic trung
thanh tao bé roi trén da
magma, bién chat, tram
tich luc nguyén. 2

Sét pha nang, nau do dom tring, 1an
dam san (edQ). Pat c6 tinh tham
yéu, chiéu day tir 7-25,0 m.

Bang 2. Thong s6 dia chat thly van cac Iép bé rdi clia cau tric

dang 2.
L Kbl it D9 LG
tich (g/cm?®) riéng (g/cm®)  rong (%) dio)
la 2,65-2,69 2,65-2,69 35-40 4x10"-2x10?
1b 1,75-1,88 2,70-2,74 30-42 1x10°-3x10°
1 1,67-1,78 2,68-2,73 49-61 3,2x104-4x10°
2 1,71-1,88 2,71-2,79 45-51 1x10°-4x10°

Hinh 4. Non h§ khoan
dic trung cho cau tric
dang 2 khu vuc sudn
doi.

Hinh 5. Non h& khoan dic trung cho
cdu tric dang 2 khu vuc long sudi.

Hinh 6. Thi nghiém trong phong xac dinh hé s thim cta cat séi.
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Hinh 7. Thi nghiém dé nudc hd khoan, hd dao xac dinh hé so
tham cta cac lép dat.

R TR s T g £

Cac thanh tao bo roi trén dia ban Tay Nguyén c6 dién
phén b rong, chiéu day 16n va tiép xitc tryc tiép voi nude
mua va nude mat. Két qua khao sat danh gia sy ton tai clia cac
thanh tao d6 trong khong gian dia chat ciing nhu céc thong
sO dia chat thuy van ciia cac 16p dat d4 cdu tao nén cac thanh
tao bo roi cho thiy c6 thé luu giit nude vao trong 16 rong ciia
cac thanh tao nay va khai thac hiéu qua ngudn nude d6 néu co
duoc céac giai phap khoa hoc va cong ngh¢ phu hop.

Pé xuat mo hinh luu giif va khai thac

Gidi phdp lwu triv va khai thic cho dang ciu triic 1
(Céng trinh gom, lwu trit nwdc chin doi)

a) So d@o cong nghé ciia giai phdp (hinh 8, 9):

R

Hinh 8. Phdi canh va mat bing so do cong nghé.

7

Ll
1ich;

- Cong trinh trff nude

- Hao thu va giir nude

- Ong loc thu nude

Cit soi

- Di dam cdp phdi

- Vii chong thim HDPE

@]
€
£

R o

Hinh 9. Cit ngang so do cong nghé theo dudng A-A.
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b) Nguyén ly hoat dong cua giai phap (hinh 10):

Trong nguyén 1y nay, hao thu nude ¢6 nhiém vy luu gitr va
thu gom nude dé chuyén vé cong trinh trir nudce. Ngoai ra mot
phan nudc mat, nudc mua sau khi ngdm xudng dat s& duoc
luu lai trong d6i luu thong nude (doi 2a).

Nuéc mua,
nuoc twdi

gnm mn’!c ’ trit nu&c ‘

Hinh 10. So dé nguyén ly hoat dong ctia giai phap.

¢) Tinh todan luong nudc chdy vao hao thu nudc:

Luong nudc tich vao hao gom hai dai lugng chinh 14 luong
nudc tham trén bé mat va luwong nudc tham qua tiét dién cia
mat cat gilta hao thu nude va 16p 2a, dugc thé hién qua cong
thure sau:

Qthu = Qm + Qn )
trong d6: Qm 1a lugng nudc mit chay tran va thdm tryc tiép vao
hao thu nudc; Qn la luvgng nude ngam trong thanh tao bd o1 tham
vao hao thu nude.

Luong nudc mat chay qua mot don vi hao thu nudc trong
mua mua dugc tinh theo cong thirc [4] :

q,=Pe*F )

trong do: q_ 1a lugng nudc chay qua mot don vi hao thu nude
trong mua mua; Pe 1a tong do siu dong chay hiéu dung trong
mua mua; F, 1a luu vuc cho mot don vi hao thu nude.

Luong nudc ngam tryc tiép vao mot don vi hao thu nude
dugc tinh theo cong thirc:

an = a *qm
trong d6 a 1a hé s6 ngém, thuong 1y tir 0,3 dén 0,35 [5, 6].

Gia sir 6 hao thu nudc co chidu dai 1 L, ta s& ¢ tong
lugng nude mat chay qua hao:

Q,=L*Q,, A3)

Luong nude ngam chay vao hao thu nuée duge tinh theo
cong thie sau:

H

Qn=F*K=*— 4
trong do6: Q_1a lugng nude ngam chay vao hao thu nudc; F 1a
dién tich tiét di€én mat cat gilra hao thu nude va 16p tham nudc;
K 1a hé s6 tham cua 16p tham nudc; H/L 1a gradient tham.

Gidi phdp lwu triv va khai thic cho dang ciu tric 2
(Cong trinh thu gom, luu triv ngam trén suoi)

a) So d6 cong nghé ciia giai phap (hinh 11-14);
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Hinh 12. Cit ngang so do cong Hinh 13. Cit ngang so do

nghé theo dudng A-A. cong nghé theo duong C-C.
Ong loc thu nréc Ong gom nwéc tir éng loc Vii HDPE
T Cugisdi_ G
ok “Cudishi .

H|nh 14. Cit doc so db cong nghe theo du’dng B-B.

b) Nguyén Iy hoat dong cua giai phap (hinh 15):

e e

Hinh 15. So db nguyén ly hoat dong ctia giai phap.

Nudc mat, nude tudi theo dong mat va dong ngﬁm duoc
luu gitr lai trong hao thu nudc va tang boi tich cudi soi long
sudi (1a). Hao thu nuoc (5) dugc két ndi truc tiep voi be thu
nudce.

H¢ thong luu gitr va khai thac nudce trong tang cudi soi
¢6 cac hang muc cong trinh nhu sau:

- Tuong ngam (1) c6 nhi€ém vu ngan dong ngam va giit
nudce lai trong tang cudi soi long suoi (1a).

- Ong gom nudc (2) c6 nhiém vu gom nude tir cac ong

loc.
- Ong loc (3) c6 nhiém vy thu nudc trong téng cudi soi.
- Bé thu (4) c¢6 nhiém vu thu nudc tir cac dng gom.
- Nudc tir bé thu dugc cip truc tiép dén cong trinh trix
93
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bang dong luc.

¢) Tinh todn khai thac hop Iy nguon nuéc trong tang
Ccuoi Soi:

- Lugng nudc luu gitr lai trong hao thu nudc dugce tinh
toan theo phuong phap néu trong cac cong thirc 1-4.

- Lugng nude luu giit lai trong trong tng cudi soi duoc
tinh bang tong thé tich 10 rong cta tang cudi soi trong vung
khong ché cua tuong ngam.

- Luong nudc khai thac.

Quan hé gitta lvu lugng tudi thuong dugc thé hién qua
cong thtc sau day:

Q, =SxT 5)

trong do: Q la lu’cmg nuée toi thidu dé tudi cho mot dién
tich S (ha); T 1a hé so tudi.

Nhu vdy dé dam bao nhu cau tudi thi hé thong thu nude
phai thu dugc mot lugng nude 1on hon luu lugng yéu cau
Q,,=1.2+1,4Q (m¥/s).

Luu lugng Q. ph}.l thudc vao kha ning thu nudc cia dng
loc, kha nang cung cap nudc ciia moi truong thu nude. Quan
hé gitta kha nang thu nudc cua éng loc va lugng nudc thu
dugc biéu thi qua cong thic:

Qn=a*L (6)
trong do: q 1a ty luu luong (luong nudc thu duge trén moi
mét chiéu dai ong loc, m*/s/m); L 1a tong chiéu dai ong loc.

Nhu vay, thiét ké hé théng 1y nudc ngam 14 tim ra duoc
g, L phu hop va bo tri thiét ké phu hgp véi dac diem dia
hinh, cAu trac dia chit thuy van hop nhat.

Theo gigo trinh dong luc hoc nude dudi dat [7] thi q luu
lugng dong chay dén 1 m dai ong loc dugc tinh theo cong
thirc sau:

KeHLyer (342D

— — 1

q =Wl = 7)
I 7
=°* (Lnz, /2 = Inr,) * 71 +,

trong do: q 1a luu lwong dong chay dén 1 m dai dng loc
(m*/s/m); K 1 hé s6 tham ctia moi truong (m/s); W 1a luu
luong dong thdm 6n dinh,do nude mit cung cap (m/s); L.
la khoang céach gitra hai ong loc (m); H la khoang céach tur
muc nude sudi dén tim éng loc (m); Z, 1a do séu dat éng loc
(m); r_la ban kinh 6ng loc (m). Céc thong s6 nay dugc minh
hoa trong hinh 16.
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Hinh 16. Minh hoa céc thong sé trong cong thic 7
Keét luan

Céc thanh tao bd roi trén dia ban Tay Nguyen c6 dién
phan bd rong, chiéu day 16n va tiép xuc truc tlep voi nu0’c
mua va nudc mat. Trong cac thanh tao do ton tai cac cau
tric c6 cac dic diém dia chat thuy van dam bao cho viéc
luwu giit va khai thac ngudn nude nay phuc sinh hoat va san
xudt. Giai phap cong trinh gom, luu trit nude chan doi va
giai phap cong trinh thu gom, luu trit ngdm trén sudi duogc
gidi thi€u trong bai bdo nay la cac giai phap co tinh khoa
hoc va thuc tién cao.
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Panh gia mirc ti€u thu nz‘mg lwgng riéng
cho bang tai mé ham 10 c0 mgt cum dan dong
sit dung hdp giam téc banh ring con tru
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’Truong Pai hoc Thuy loi
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Tém tit:

Mikc tiéu thu niing lwong riéng la chi tiéu dang dwoc sir dung dé danh gia hiéu qua vé niing lwong ciia bing tai mé
ham 10 c6 cong suit I6n. Trong bai bio nay, mirc tiéu thu ning lwgng riéng va cong suit din dong dwoc xem xét 1a
ham x4p xi ciia khdi lwong tai chét trén bing tai. Quan hé giira mirc tiéu thu ning lwong riéng véi khoi lwong tai
dwoc thiét 1ap dwéi dang giai tich. Tiép theo, mirc tiéu thu ning lwong riéng dwoc ap dung dé phan tich hiéu qua
vé ning lwong cho dang bing tai mé ham 16 ¢6 mdt cum din dong sir dung hop giam téc banh riang con tru véi mot
s6 so' 6 din dong khac nhau. Két qui ciia nghién ctru c6 thé ap dung cho bai toin phén tich téi wu hoa ning luwgng

tiéu thu cua cac bang tai mé ham lo.

Tir khéa: Bing tii mé ham 16, hop giam toc banh ring con tru, micc tiéu thu ning lwong riéng.

Chi sé phén loai: 2.3

Pat van de

Hién nay, bang tai 1a mét trong nhiing thiét bi chu dao
trong hé thong van chuyén cua cac mo ham 10, déac biét 1a
cac mo than. Cac hudng phat trién cong nghé gan day cua
bang tai dang dugc tap trung nghién ctru la [1]: Tbi wu hoa
nang luong ticu thy, t6i uu hoa tuyén van chuyén, phan bd
cac cum dan dong, phan tich va mo phong.

Céc huéng phat trién nay ludn gin ket chat ch€ voi nhau
vé mit k¥ thuat ciing nhu vé mit kinh té. Déi voi cac mo
than hién dai, viéc phat trién cong nghg cho bang tai lu6n di
lién v6i muc tiéu nang cao ning suat va giam chi phi khai
thac [1, 2]. Do dac trung co ban 1a dia hinh dbc, nén cong
suét ciia cac bang tai lap trong m6 ham 16 kha 16n do phan
cong suét tiéu ton dé nang vét liéu chiém ty 18 cao, ¢ the
1én dén 90% t téng cong sudt [1]. Mat khac, do co yéu cau
déc thu vé phong chong chay n6 nén hé théng dan dong va
bing nim trong so cac bd phén co gia thanh cao nhit. Vi
vay, viéc toi ru hoa hé dan dong trong thiét ké bang tai la
mdt bai toan quan trong, can c6 1oi gidi hop 1y [3]. Khi tang
s6 lugng cac cum dan dong s& dan téi két qua quan trong la
giam dugc cudng do cua bing, gitip cho khdi luong va két
cAu cua bang tai nhe hon, nho gon va ré hon. Déng thoi, mot
két qua quan trong khac 1a kha nang chudn hoa cac bo phén,
nho do khi chidu dai ctia hé thng va cong suit ting 1én thi
van c6 thé sir dung cung loai bang bang cach bd sung thém
cum dan dong [4]. Tuy nhién, viéc ting ) lugng cum dan
dong ciing co6 thé dan t6i viée ting gia thanh cua ching [3,

‘Tdc gia lién hé: Tel: 0934208293
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5]. Mat khéc, khi tang ) lugng cum dan dong, t6i wu hoa vé
nang lugng ti€u thy ciing 1a van dé rat dugc quan tam trong
nghién ctu [1, 2, 5].

Semenchenko va cong sy [2] da tién hanh nghién ctru
thuc nghiém vé muc tiéu thu nang lugng trén mot bang tai
van chuyén & mo than. Duya trén mé hinh hoi quy tuyén tinh
giita cong sudt dan dong va khdi lugng tai chat trén bing,
cac tac gia [2] cling da phan tich danh gid dugc mic tiéu
thu ning luong riéng cia bang tai theo muc do chat tai. Ap
dung mo hinh xap xi néu trén, trong nghién ctru cta ching
t6i chi tiéu mirc tiéu thu ning luong riéng dugc st dung dé
phan tich cic phwong 4n b tri cum dan dong sir dung hop
giam t6c banh rang con tru lip tai vi tri dau cua bang tai mo
ham 16. Tinh toan cu thé dugc tién hanh trén mot bang tai
ctia Vinacomin véi s6 lidu duoc cung cap tir két qua dé tai
“Nghién ctlru thiét ké, ché tao noi dia hoa cac hop giam tde
banh riang con try thuong dung trong bang tai mo ham 10
cua Vién Co khi Nang lugng va Mo.

Noi dung nghién ciu

Xay dyng quan hé giai tich gitra chi s6 mirc tiéu thy ning
luong riéng va khdi luong tai chét trén bang cua bang tai
moé ham 10 duya trén: Phuong phap tinh cong suat theo cach
tiép can vé can béng nang lugng, ro1 rac hda qua trinh chét
tai ctia bang tai mo ham 16 va sir dung xap xi tuyén tinh ciia
cong suit theo khéi luong tai.
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Analysis of the specific energy
consumption for underground
mining belt conveyor with single drive
unit using bevel helical gearboxes
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Abstract:

The specific energy consumption is an important crite-
rion which is used to evaluate the energy efficiency of
underground mining belt conveyors. In this paper, the
specific energy consumption is considered as a function
of the load weight on a belt conveyor which is expressed
in analytic form. This formulation is then used to anal-
yse the energy efficiency of a typical underground belt
conveyor in coal mines with single drive unit using bevel
helical gearboxes in compliance with several transmis-
sion schematics. The result of the paper can be applied
to the optimization problem of energy consumption for
underground mining belt conveyors.

Keywords: Bevel helical gearbox, specific energy
consumption, underground belt conveyor.

Classification number: 2.3

Ap dung mrc ti€u thu nang lugng riéng thu dugc dé so sanh
hi¢u qua v€ ndng lugng cua cac so do din dong kiéu don - don,
kiéu kép - don va kiéu kep kép cho dang bang tai mo him 16
¢6 mot cum dan dong véi hai tang dan st dung hop glam tdc
banh rang con try. Trong tinh toan, nhom nghién ctru da st
dung cac sd liéu tir mot bang tai dién hinh ctia Vinacomin.

Két qua va thao luan
H¢ so chat tdi va hé so mire tiéu thu nang luwong riéng

Pé danh hiéu qua ning lu’ong ctia viéc van chuyén vat lidu
mo, muc ti€u thy nang lugng riéng E duge su dung. £ dugc
dinh nghia 1a nang lugng ti€u ton dé van chuyén 1 tan vét li¢u
mo bang bang tai trén cy ly 1 km, duoc xac dinh nhu sau [2]:

_1000P  kWh I
0,L° Tkm

Trong do, O, la ndng suat trung binh (T/h), L 1a cy ly véan
chuyén (m). Cong suat dan dong cho bang tai la P (kW):

Fv

P= ¢ 2
10007 @
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v6i F la lye cang hiru ich (N); v 1a van tdc cua bang (m/s) nla
hi¢u suét ctia cum dan dong. Hién nay, c6 hai cach tiép can pho
bién dé tinh toan lyc cang hitu ich F, dugc su dung trong cac
tiéu chudn thiét ké bang tai. Thu nhat 1a cach tiép can vé can
bang luc sir dung trong cac tiéu chuan ISO 5048, DIN 22101,
CEMA. Thir hai 1a cach tiép can vé can bang ning luong sir
dung trong tiéu chuan JIS B 8805 ciia British Coal.

Theo cach tlep can vé can bang nang lugng thi cong suat
cla bang tai co thé chia lam ba thanh phan chinh la:

P=P,+P +P (3)

Trong do, P, la cong suat dé dan dong bang khong tai, P,
cong suat dé Van chuyen vt li¢u theo phuong ngang, P, la cong
suat dé nang vét liéu theo phuong dung.

Dé don gian hoa, khi xay dyng cong thirc (3), nghién ctru da
bo qua thanh phan cong suat dé khic phuc céc Iyc can phu nhu
luc can tai vi tri pheu nap liéu hay lyc can cia bg phan 1am sach
bang. Ba thanh phan cong suét néu trén dugce x4c dinh nhu sau:

P, =gf(L,+ L, )gv/1000 “)
F,=gf(L,+L,)q;v /1000 (5)
P, = gHvq; /1000 (6)

voi g = 9,81 m/s* la gia tdc trong truong; L, 1a khoang cach van
chuyen theo phuong ngang (m); L, la chleu dai diéu chinh (m),
v6i L, =300+1200 m thi L =45 m Hla chleu cao van chuyen
(m); f 13 hé sb can cua cac bo phén chuyén dong, dbi v6i bing
tai thong thuong = 0,02, con ddi véi bang tai & mo thi fthudng
duoc lay tir 0,025 dén 0,035 [2], trong [2] ciing khuyén nghi
tang hé s can fthém 30% trong tinh toan cho bang tai ham 10,
cu thé 1a f 0,05, do hién tuwong ket con lan d& thu’ong xdy ra
trong moi trudng lam viéc & ham 1o, British Coal yeu cau f lay
trong khoang 0,03 dén 0,041 [4]; kh01 luong don vi cua tai g,
(kg/m) va khéi lurong cac bo phan chuyén dong phan bé theo
chiéu dai cua bing ¢ (kg/m) duoc xac dinh theo cac cong thirc:

o. 10000
= = _ 7
9dc 3.6v I3 ( )
qd=d4qro t9ry *+ qu (8)

v6i L =L, /cosd; W 1a tong khéi luong tai trén bang (T); ¢,
1a khéi luong don vi bd phan quay cua cac con lin d& trén
(kg/m); g, 1a khdi lvong don vi bd phan quay cua cac con lin
do dudi (kg/m); g, 1a khéi luong don vi ciia bang (kg/m). So
sanh vé cong suat tinh toan theo cac tiéu chuan khac nhau cho
mot bang tai cu thé [4] cho thdy két qua tinh toan theo British
Coal cao hon mét chut so voi theo céc tiéu chuén khac do ¢o hé
0 can f'4p dung cho bang tai trong mo than 16n hon so véi diéu
kién thong thuong.

Trong céc tiéu chuan tinh todn néu trén thi tai & trén bing
duoc coi 1a tai trong phan bd déu ¢ /6 xac dinh theo cong thuc
(7), c6 nghia la khi tinh toan murc ti€u thu ndng lugng cua bang
tai thi lu6n g vdi tai 16n nhat Déi voi béang tai su dung trong
him 16 nhur mo than, do diéu kién dia chat, khai thac va trung
chuyén nén qué trinh chét tai 1én bang thuc té 1a mot qua trinh



ngiu nhlen bdi vay viée chat tai trén bang khong lién tuc va
khong déu. Mot cach mo ta gan dtng 1a qua trinh chét tai dién
ra theo timg dot, khdi luorng chét tai mot dot duoc dic trung boi
khéi lugng tai trén bang ciia dot do. Khi nghién ctru anh huong
cta viéc nap liéu khong déu doi v6i cong suat va tidu thu ning
lugng cua bang tai trong mo than, trong [2] 4p dung mo hinh hoi
quy mo ta sy phu thudc ciia cong suat theo khoi lugng tai nhu sau:

P =P, +WAP, )

Trong do, P, W, lan luot 1a cong suat dian dong va khoi
lugng tai trén bang ta1 dot thtr i; AP, (kW/T) la cong suat din
dong can thlet dé van chuyen 1 tin kh01 luong tdi . Stir dung
cong thire xap xi (9), két hop véi (3) ta co:

P-P, B,+B,

W: i eb _
' AF, AP,

trong do, AP, dugc xac dinh tr (3) dén (6), voi chu y 1a khéi
lugng don vi cua tai ling voi 1 tan Ag, =1000/L:

(10)

AP, = AP, + AP = gv[ f (L, +La)+H]1AO‘1(’)GO

(11)

=gv[f(L,+L)+H]/L

Tu (1), (7) va (11) ta c6 chi sé muec tiéu thy nang luong
riéng £, twong ing voi khoi luong tai W:

E(w) 10002 P
OL  3,6vW, (12)
_ PRyt f(L,+ L)+ H]W, /L
- 3,6V,

Pé phan tich quan hé gitra mure d chit tai va muc d9 tiéu
thu nang luong riéng, ta ¢6 thé sr dung hé sé chét tai:

W, (13)

max

C =

C,la dai lugng khong thir nguyén, c6 gia tri tir 0 dén 1, the
hién muc do cua khdi lugng tai W so vei khéi luong tai 16n
nhat Wm W . duge xac dinh bang cong thirc (7), tuong tmg
vOi nang suit 16n nhat Q. Voi cac mirc do chét tai C, khic
nhau, sir dung cac cong thirc tir (3) dén (12) ta c6 thé x4c dinh
duoc cac cong suit dan dong va mirc tiéu thu nang luong riéng

tuong tng.

Phén tich mirc tiéu thu nang luwgng riéng ciia bang tdi mo
ham 1o c6 mgt cum dan dong véi hai tang dan sir dung hop
gidm toc banh rang con tru

Xét mot dang bang tai hay st dung trong mé than cia
Vinacomin nhu hinh la. Céc thong s6 co ban cia bang tai 1a
ning suat thiét ké 0, culy van chuyén L, chiéu cao nang H,
goc ddc 8. Do han ché vé khong gian lam viéc nén cdc bang tai
m6 ham 10 ¢6 nhiéu tang dan, trong d6 loai hop giam tdc banh
rang con tru thuong duge str dung voi cac so do dan dong kiéu
don (1 dong co - 1 giam tdc/1 tang dan) va kiéu kép (2 dong
co - 2 giam tdc/1 tang dan) nhur cac hinh 1b, 1c. Hinh 2 14 so d6
luc cang bang cua cum din dong v6i hai tang dan. Gia thiét goc
6m o ciia bang trén cac tang va hé sb ma sat p giita bang va cac
tang 1a nhu nhau, luc cang bang hiéu dung dugc xac dinh la:
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F=F-F (14)
Theo cong thic Ole ta co:

i:i:i:eﬂa (15)
F, F F,

St dung (15), lyc cang bang hi¢u dung trén tang dau F,,
trén tang dan thir nhat F,, vatht hai F, la:

F,=F - F=F" 1)
F,=F~ F=F(" -
F,=F,~ F=F" 1)

(16)

Theo céc tai liéu tinh toan thong dung [4], thuong ldy a =
230°va u=0,25, tir (15) ta xac dinh dugce cac luc cang nhu sau:

F = 2,27F,;F, = 2,727F,;F, = 2,727F,; F,= 2, 72T'F, (17)
Thay (17) vao (14) dugc:
1
F,=——F =0,052F
MY b A ¢ (18)

'Ké't hop (16), (17), (18) c6 quan hé giira lyc cang bang lon
nhat /¥, va F , F,v6i lyc cang hi¢u dung F :

= 1,052F; F,=0,386F; F,, =0,141F, (19)

Cac lyc cang hi¢u dung F, va thr hai F, the hién phan b
dong lyc cua cym dan dong, cong suat yeu cau trén tang dan
thtr nhat bang 2,727 lan cong suat yéu cau trén tang dan thy hai,
theo ty 18 phan trim twong tng 1a 73,2 va 26,8%. Sau khi da
xéc dinh duoc cac lyc cang higu dung F, F,, F, tr cong suat
cla bang tai P (bang 1), s€ xac dinh ducc cong suat yéu cau
trén cac tang dan thir nhat va tht hai, P P,va tong cong suat

1’
yeu cau trén hai tang P,P, +P,va mtuc tiéu thu ndng lugng
riéng tinh todn £ (bang 2)

Xét cac truong hop bé tri dan dong cho céc tang dan nhu
sau:

- TH1 (kleu don - dan) Mdi tang c6 so do dan dong kleu
don, cong suat ciia mdi bo dong co - giam toc bang cong suat
tinh todn trén tang, p=p, P, =P,.

- TH2 (kiéu kép - don): Tang dan thir nhat ¢6 SO d6 dan
dong kiéu kep, tang dan thtr hai c6 so d6 dan dong kiéu don, ba
bo dong co giam toc glong nhau ¢6 cong suat bang 1/2 cong
sut tinh toan trén tang dan thi nhit, 2, =R, =R =2/2,

-TH3 (kleu kép - kep) Céc tang dan c6 so do dan dong kiéu
kep, cong suat ciia mdi bo dong co - giam tc bang 1/2 cong
suét tinh toan trén tang dan do, P=p, /2,B, =P, /2

T

L
:

4 b) o
Hinh 1. a) So d6 din dong clia bang tai mé dién hinh; b) So do
dan dong kiéu don; c) So do dan dong kiéu kép.
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£

Hinh 2. Luc cing trén cum din dong hai tang dan.

Bang 1. Két qua tinh cac thong s6 co ban clia bang tai.

0, (T/h) 320 n 0,95 P, (kW) 922

L (m) 1005 q,, (kg/m) 16,5 P, (kW) 458

5 (d0) 16 4y (kg/m) 5 P, (kW) 2513

v (m/s) 2 4, (kg/m) 34 P (kW) 3893

L, (m) 45 4, (ke/m) 44,44 F.(N) 193290

s 0,05 W, (T) 46,5 F,(N) 74611
F,(N) 27061

Bang 2. Diéu khién cong suat cta cac so do din dong tuong ting
vé6i hé so chat tai.

Tinh todn TH3

G WP p P P P P PP By B B BB, B P

1 o 2 1THI 1 2 ATH? I 2 2 TS i ] A

M W) W) (W) GW) W) W) W) &) RW) R W) W) (W) W) EW)
0021 10 45 400 145 256 182 574 1582 I M1 1078 79,1 87
010 46 675 495 180 2156 1582 574 1582 I 1 1078 79,1 87
020 93 89 66 23 256 182 T4 1582 91 0 1078 791 87
030 139 1004 77 267 256 182 574 1582 0 11078 791 87
040 186 1168 857 311 256 182 574 172 M1 ML MWL 256 91 W1 87 87
050 232 133 978 35 2se 182 574 12 ML ML MWL 256 9L W1 87 BT
060 279 1497 1099 399 256 182 574 312 M1 ML WL 256 91 W1 87 87
070 325 1662 1220 442 2156 182 574 2312 91 W1 M0 256 90 91 287 287
080 372 186 1340 486 2156 182 574 12 M1 91 ML 256 91 M1 287 87
090 418 191 1461 B0 256 182 574 BT M1 91 MWL 256 91 M1 87 287
10 465 256 1582 574 2156 182 574 2372 M1 ™90 90 256 M1 M1 287 287
35
——E
301t ——Eqy
25 \\ +ETH2
P T ETHs
o |
£ L
2 ol
A
10 &\
; \\
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
C

Hinh 3. Quan hé gitia mic tiéu thy nang lugng riéng va hé so

chat tai clia cac s d6 dan dong.

Két qua tinh toan ¢ bang 1 cho thay, cong suat dung dé nang
vatliéu P lén dén 64,5% so v6i cong suat de van chuyen vat licu
theo phuang ngang P, 1a 11,8% va cong suat dé dan dong khong
tai P, 1a 23,7%. Bang 2 cho thay, khi hé s6 chat tai C,<0,3 thi
Vol cac truong hop 2 (TH2), truong hop 3 (TH3) co the gidm
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nang hrorng tiéu thu bang cach tat bot dong co, cu thé 1a trong
TH2 c6 thé tit bot 1 dong co trén 1 tang dan thir nhat, con trong
TH3 1a tit bot mot dong co trén mdi tang dan. R rang, véi so do
din dong TH1 thi khong thé tat dwoc dong co trén cdc tang dan.
Khi C> 0,3, vi du C, = 0,4, thi mgc du tong cong sudt trén hai
tang lon hon tong cong suat yéu cau P =116,8 kW, cling khong
dugc tit bt dong co trén cac tang dan vi phai duy tri cong suat
dan dong 16n hon mirc yéu cau lapP =857kWvaP,=31,1 kW.
Quan h¢ gitta muc ti€u thy nang hrong riéng va he s6 chat tai
g v6i ba truong hop néu trén duge biéu dién trén hinh 3, cho
thay khi C> 0,3 thi chénh I¢ch vé mirc tiéu thy nang luong riéng
cuacaba tru’orng hop TH1, TH2, TH3 khéng 16n va kha gan murc
tiéu thu nang lugng riéng t1nh toan E,. Tuy nhién, khi C,<0,3 thi
su chénh Iéch gilia ba truong hop ndy la kha l6n, trong do TH3
c6 muc tiéu thu ndng luorng riéng nho nhat va ndm gin E nhat,
nguoc lai 1a TH1. Khi hé s6 chét tai C cang thap thi mirc tiu thu
ndng luong riéng cang 16n, khi C, = 0 021 tmg véi khoi lugng
tai W =1T,thi £, =31 kWh/Tkm ETH2 22 kWh/Tkm, £, =

ISkWh/Tkm ngh1a la mure tiéu thy nang luong riéng cua TH2
giam khoang 29% va cua TH3 giam khoang 52% so voi TH1.

£ ~
Két luan

Dua trén phuong phép tinh cong suat theo cach tiép can vé
cén bang nang luong, roi rac hoa qua trinh chét tai va st dung
xap xi tuyén tinh cua cong sudt theo khdi luong tai cia bang
tai m6 ham 10, quan hé muc tiéu thy nang lugng riéng voi khi
luong tai duogc thiét 1ap dudi dang giai tich. Tiép theo, mirc tiéu
thy nang lugng riéng nay dugc su dung aé phén tich hi¢u qua
v& mit niang luong cua cac so dd dan dong kiéu don va kiéu kép
cho mot bang tai mo ham 10 ¢6 mdt cum dan dong voi hai tang
dan sir dung hop giam toc banh rang con try. So sanh ba truong
hop b6 tri dan dong cho cac tang dan cho thay so d6 dan dong
kiéu kép - kep tiét kiém ning lugng hon so véi cac so 6 kiéu
kép - don va kiéu don - don, nhét 1a khi hé sb chat tai nho hon
0,3. Mirc ti€u thy ndng luong riéng dugce xay dung trong bai bio
nay co thé phat trién cho  truong hop bang tai ¢ nhidu cum dan
dong str dung hop giam tdc banh ring con try, dong thoi cho thdy
tiém nang dwoc str dung la mot chi tiéu ky thuat trong cac bai
toan thiét ké mai hay thiét ké cai tao nhdm phan tich toi wu hoa
ning luong tiéu thu cho cc bang tai mo ham 1.
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Tom tit:

P4 nhan tao 1a mdt sin phim cia cong nghé tai ché cac chai, lo thiy tinh tai Nhat Ban, c6 dac tinh khong sinh ra
chit ddc hai, khong in mon, than thién véi méi treong va dwoc ing dung nhiéu trong cac cong trinh tai Nhat nhw
trong ciy xanh, cic cong trinh nong nghiép, xdy dung... Bai bio trinh bay két qua danh gia kha ning xir ly ion Ni*
trong nwéc bang da nhin tao. Tir két qua nghién ciru cho thiy, da nhan tao c6 kha ning hip phu tot ion NiZ* trong
moi trwong nuwde. Kha ning hip thu tdi da cia vat liéu 1a 5 mg/g véi thoi gian tiép xiic khoang 15 phut. Bén canh
dé, vat liéu nay con hip phu ion H* trong dung dich nén c6 kha ning dwa mdi truwong axit (pH < 7) vé mdi truong

trung tinh (pH = 7).

Tir khéa: Da nhan tao, kim loai ndng, Niken, vit li¢u thin thién voi moi trwong, xu ly nuwoc.

Chi s6 phén loai: 2.7

Pat van de

O nhidm moi truong nudc 1a mot thach thirc 16n ddi véi
su ton tai va phat trién cua nhan loai. Viéc khai thac tai
nguyén nudce hop 1y phuc vu phat trién kinh té, ciing nhu
cung cip nude sach dé dap tng nhu ciu sinh hoat cia con
nguoi ngiy cang trd nén cip thiét. Theo T6 chuc Y té thé
gidi, hon 80% bénh tat ctia con ngudi 1a do ngudn nude va
moi truong khong dam bao [1, 2]. Cac chit 6 nhiém chu
yéu bao gém kim loai ning, vi sinh vét, phan bon, va cac
hop chét doc hai. Trong do, Niken (Ni*) dugc xem 1a mot
trong nhimg kim loai nguy hiém, duoc dwa vao danh sach
cac chit gdy 6 nhiém muc cao cia Co quan Bao vé moi
truong Hoa Ky (EPA) [3]. O ndng do cao, Ni2* gay nén ung
thu phéi, mii va xuong, mot s6 dau hiéu vé ngd doc cép
tinh do Ni** gdy ra nhu nhtrc dau, chong mat, budn ndn, ndn
mtura, dau nguc, ho khan, ho hép nhanh, da tim tai va suy
nhuogc [4, 5]. Do do, viéc giam ham luong ion Ni** trong
nuée thai vé ngudng cho phép trude khi xa ra méi truong
tu nhién 1a mot trong nhitng yéu cau bat budc. Cac phuong
phép loai bo Ni2* tir nudc thai bao gdm két tua hoa hoc, trao
ddi ion, loc, hoa hoc, dién phén va hép phu [6]; trong d6 hép
phu 14 giai phap day htra hen dé xu 1y cac kim loai ning ton
tai trong moi truong nude. Pac biét, trong nhitng nim gan
day, viéc ché tao va ung dung nhiing loai vt liéu h:flp phu

“Tac gia lién hé: Email: letxthuy@gmail.com

TAP CHI

HOA HOC

NG NGHE | [ct Nam 60(6) 6.2018

modi dé xur ly moi truong dang rat dugc quan tam, can co

nhirng nghién ctru cu the, sau rong hon.

Da nhan tao 1a san phém duoc tai ché tir cc chai, lo thuy
tinh dd qua str dung, véi cau tric c¢6 nhidu 16 khi nén vt lidu
nay c6 ddc tinh thong khi va thoat nudc tot. Ngoai ra, dic

diém uu viét nhat cia da nhan tao chinh la trong lugng siéu

Hinh 1. Pa nhan tao.
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Abstract:

Artificial stone is the product created from the recycling
technology of glass bottles and jars in Japan with its
non-toxic, non-corrosive properties, so this product is
considered an environmentally friendly product and
used in many projects in Japan such as planting trees,
agricultural projects, construction, etc. The article
presents the assessment results of removing Ni(Il) ion
from aqueous solution using artificial stone. The research
demonstrated that the Ni(Il) ion adsorption capacity of
artificial stone in aqueous solution was very high with 5
mg/g in 15-minute contact time condition. In addition,
artificial stone was also capable of increasing pH value
from the acid medium (pH < 7) to the neutral medium
(pH=17).

Keywords: Artificial stone, environmentally friendly
materials, heavy metals, Nickel, water treatment.

Classification number: 2.7

nhe va c6 thé ndi trén mat nude. Vi dic diém nay, da nhan
tao dwoc danh gia cao vé gia tri st dung khi dua vao mg
dung trong nhiéu linh vuc tai Nhat Ban nhu cac cong trinh
xay dung cong cong hay cong trinh nong nghiép va xu 1y
moi truong... nhung ¢ Viét Nam con khd méi mé va chua
timg dwoc nghién ctru. Do do6, ching t6i tién hanh nghién
clru danh gia kha ning xtr 1y ion Ni?* trong nudc bang da
nhan tao.

Doi tuong va phuong phap nghién ciiu
Déi twgng nghién ciru
- MAu nuéc chira ion Ni*'.

-Da nhén tao (ty trong kho: 0,4 ~ 0,5; hé s6 tham nudec:
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3x102 ~ 1x10 cm/s).
Phuwong phdap nghién ciru
Héa chat va thuoc thir:

P4 nhan tao st dung trong nghién ciru duoc san xuit boi
Cong ty Trim, Nhat Ban (hinh 1). Cac hda chat khac bao
gdm nude cit, dung dich NiSO , 250 mg/l, dung dich NaOH
1 M, dung dich NaOH 10%, dimethyl glyoxin 1%, dung
dich I, 0,05 M, dung dich HCI 0,1 M duoc diéu ché trong
phong thi nghi¢m.

Chuén bi dung dich Ni?* 250 mg/l: Hoa tan 0,6567 g
NiSO, vao 1000 ml nu¢c cat, nho 3-4 giot HCI dam dac
nhiam 6n dinh ion Ni>* trong dung dich.

Chuén bi dung dich dimethyl glyoxin 1%: Hoa tan 1 g
dimethyl glyoxin vao 100 ml dung dich NaOH 5%.

Chuan bi dung dich I, 0,05 M: Hoa tan 3,175 g I, va
9,525 g KI vao 250 ml nuéc cét. Dung dich I, dugc bao
quan trong chai sim mau.

Noéi dung thi nghiém xu ly ion Ni** trong nudc cua da
nhan tao:

Kha ning hdp phu ion Ni>* ctia ¢a nhan tao duoc nghién
ctru dua trén viée khao sat cac thong s6 khac nhau nhu thoi
gian tiép xuc, n@)ng d6 kim loai, pH va lugng vat liéu, thé
tich mau dung dich. Trong d0, thoi gian tiép xtic duge khao
sat tir 5 pht dén 360 phut; néng do kim loai duoc khao sat
tang dan tir 1 mg/l &én 250 mg/l; gia tri pH dugc thay dbi
tir 1 d&én 10 (dwgc diéu chinh bang dung dich HCI ddm dic
va NaOH 10%); lugng da nhan tao dugc khao sattue 5 g dén
40 g va thé tich mau dugc khao sat ting tir 25-250 ml. Khi
tién hanh khao sat thong sd nao thi cac gia tri cia thong sd
d6 dugc diéu chinh thay ddi, con cac thong sd khac gitr ¢d
dinh. Sau khi hép phu, da nhan tao dugc loc dé l?iy ra khoi
mau nudce thi nghiém. Nong do Ni2* con lai trong dung dich
dugc x4c dinh bang may AAS.

Hiéu suét (E%) va luong Ni** sau khi hép phu (Q,) dugc
xac dinh theo cong thuc:

E ==—=x100(%): Qe = (Co
0

C.).V

Trong d6, E 14 hiéu suit ciia qua trinh hap phu (%); C, la
ndng do Ni** ban dau (mg/l); C, 1a nong d6 Ni* sau khi hap
phu (mg/l); Q, 1a Tuong Ni** sau khi héap phu (mg); V 1a thé
tich ciia dung dich (1).
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Anh hwong cua thoi gian tié’p xuc
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Hinh 2. Anh huéng ciia thoi gian tiép xic dén hiéu suat xi ly.

Thi nghiém khao sat anh hudng cia thoi gian tiép xuc
dén hiéu suét xtr 1y ion Ni** cua d4 nhan tao dugc thuc hién
bang cach cho 20 g d4 nhan tao vao 100 ml dung dich mau
¢6 pH = 4, ndng d6 Ni** ban diu 14 65 mg/l, thoi gian tiép
xuc duoc khao sat tir 5 phit dén 360 phut (hinh 2).

Khi ting thoi gian tiép xtc tir 5 dén 360 phat thi kha
nang hip phy Ni?* cia d4 nhén tao giam, trong khoang thoi
gian tiép xtc tir 5 dén 30 phit, higu suat xir Iy Ni2* cia da
nhén tao tang dan va dat dén trang thai gﬁn nhu bdo hoa,
ndng d6 Ni?* giam xudng 0,5 mg/l. Nhung khi tiép tuc ting
thoi gian tir 60 dén 360 phut, duong biéu dién hiéu suét co
xu huéng giam xudng, ndng d6 Ni2* tang tir 1,359 dén 7,454
mg/l. Tai mdc thoi gian tiép xuc 1a 15 phat, hiéu suat xu 1y
Ni2* cao nhat (99,72%). Do vay, céc thong $b tiép theo duoc
khao sat & thoi gian hap phu 1a 15 phit.

Ngoai ra, mét trong nhitng wu diém khi str dung d4 nhén
tao 1a kha nang hip phu H* gitip diéu chinh pH trong dung
dich. Khi vat liéu tiép xtc véi mau nude co gia tri pH ban
dau 1 4, mau nude sau xir Iy ¢6 xu huéng ting pH 1én va dat
gia tri 1 7. Vi vay, day 1a mot trong nhiing co s& gop phan
nang cao higu suat xir 1y ciia d4 nhan tao ma khong can sir
dung hoa chéat dé nang gia tri pH ddi v6i nhitng loai nude
thai co tinh axit, dong thoi ciing lam giam luong bun thai
sau xr Iy. Ciing twong ty nhu dudng biéu dién hiéu sut xir
ly, duong biéu dién luong Ni2* hip phu trén 1 g da nhan tao
¢6 xu huéng giam nhe khi ting thoi gian tiép xtc cua vat
liéu (hinh 3).
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Hinh 3. Anh huéng ctia thoi gian tiép xic dén lugng Ni2* hap
phu trén 1 g da nhan tao.
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Hinh 4. Anh huéng ctia ndng dé dau vao dén hiéu suat xi ly.

Thi nghiém khao sat anh huong ndng d6 dau vao dén
hiéu suét xu ly ion Ni** ciia d& nhan tao dugc thuc hién
bang cich cho 20 g da nhan tao vao 100 ml dung dich mau
¢6 pH =4, thoi gian tiép xtc 15 phut. Nong d6 ion Ni* dugce
thay ddi tir 1 dén 250 mg/1 (hinh 4).

Khi ting ndng do Ni2* tir 1 dén 250 mg/I thi hi¢u suat
xtr Iy Ni2* ctia d4 nhan tao thay d6i rd rét. O ndng do 1 mg/l
hiéu suat xir Iy Niken thip nhat, chi dat 48,47%. Khi ting
ndng do tir 5 dén 50 mg/l thi hiéu suat ting tir 90,52 dén
99,22%, tuy nhién khi tiép ting ndong do 1én dén 250 mg/l
thi hidu sut xir Iy ¢6 xu hudng giam. Sy thay doi 1én xudng
ctia duong biéu didn ndng do co thé dugc giai thich nhu sau:
Tai mdc thoi gian tiép xtc 15 phat chi méi la mdc thoi gian
pht hop dé da nhén tao hap phu vira du cac ion Ni** trong
céc khoang nong do tir 5 dén 50 mg/1, nhung né lai vuot qua
ngudng thoi gian bio hoa cua vat lidu khi tiép xtic mau nude
chira ion Ni?* voi nong d6 1 mg/l. Con trong khoang nong
d6 tir 100 dén 250 mg/1, hidu suat xir ly giam co thé do thoi
gian tiép xuc chua di hodc néng do ion Ni** qua 16n trong
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khi d6 luong vat liéu str dung con it.

Bén canh dé, dudng biéu dién lwong Ni>*hdp phutrén 1 g
da nhén tao ¢6 xu hudng ting dan khi ting nong d6. Mic
du hiéu suat xir Iy dat cao nhat & ndng d6 50 mg/I (99,22%)
nhung dwa vao biéu d6 biéu dién sy hdp phu Ni2* trén 1 g
vt liéu thi cho thay khi ting nong d¢ 1én thi kha nang hap
phu cua da nhan tao tang Ién 10 rét va dat muac cao nhét &
ndéng d6 250 mg/1 (hinh 5). Do vy, ndng do 250 mg/l dugc
chon dé khao sat tiép cac thong sb sau.

2,0

Qe (mg/2)

1 5 10 25 50 100 150

250
Néng d (mg/)

Hinh 5. Anh huéng ctia ndng do ban dau dén lugng Ni2* hap phu
trén 1 g da nhan tao.
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Hinh 6. Anh huéng ctia pH dén hiéu suat xi ly.

Thi nghiém khao sat anh hudéng ciia pH dén hiéu suét xir
1y ion Ni** ctia da nhan tao duoc thuc hién bé‘mg cach cho 20
g d4 nhan tao vao 100 ml dung dich mau c6 nong do ion Ni2*
1a 250 mg/1, thoi gian tiép xtic 1a 15 phut, khoang pH dugc
khao sat dao dong tir 1 dén 10 (hinh 6).

Khi tang gia tri pH thi ndng d6 Niken sau xir Iy giam,
hiéu suat xir 1y ting, ing v6i khoang pH tir 1 dén 6 nong
d6 Ni2* sau xir Iy giam tir 226,231 xudng 34,145 mg/1, hiéu
sudt tang tir 9,47 1én 86,23% va bat dau tir pH 7 dén 10,
néng d6 Ni** sau xtr 1y ¢ gia tri nho hon 0,7 mg/l, hiéu suat
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xtr 1y trong truong hop nay c6 thay doi nhung khong dang
ké, déu dat trén 99%. O mai truong pH > 7 sy co mit cla
nhom hydroxit dan dén hién twong két tiia Ni(OH),, ddi voi
moi truong co pH < 7 thi cac ion Ni* tan trong dung dich,
bén virng hon so vi méi truong pH > 7. Can cir két qua thu
duogc, pH tir 7 d@én 10 13 khoang t6i uu cho céac thi nghiém
con lai. Tuy nhién dé han ché viéc str dung hoa chét ciing
nhur tiét kiém chi phi dau tu hoa chét trong viéc diéu chinh
pH, dong thoi dé phat huy t6i da hidu qua sir dung vat ligu,
pH = 7 dugc chon dé khao sat cac thong sb tiép theo.

Puong biéu dién luong Ni2 hap phu trén 1 g d4 nhan tao
trong dong voi dudng biéu dién hiéu suat xir Iy Niken. Khi
thay dbi cac gia tri pH tir 1 dén 6, lugng Ni2* hap phu trén 1
g d4 nhén tao c6 su thay ddi rd rang, tuy nhién khi tiép tuc
nang gi tri pH tir 7 dén 10 c6 thay d6i nhung khong dang
ké (hinh 7).
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Hinh 7. Anh huéng ctia pH dén lugng Ni** hip phu trén 1 g da
nhan tao.
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Hinh 8. Anh huéng ctia lugng da nhan tao dén hiéu suat xir ly.
Thi nghi¢m khao sat anh huong cia lwong da nhan tao
dén hiéu suat xtr ly ion Ni** dugc thyc hién bang cach cho
d4 nhan tao vao 100 ml dung dich mau c6 c6 pH = 4, nong
d6 ion Ni** 1a 250 mg/l, thoi gian tiep xtc tir 15 phut, khoi
luong vat liéu dugc khao sat thay doi tr 5 dén 40 g (hinh 8).
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Két qua trén hinh 8 cho thay, Gmg véi 5 g da nhén tao,
nong do Niz* sau khi xir Iy con 2,675 mg/l, hiéu suét xu ly
dat 98,93%. Tiép tuc ting lugng da nhén tao 1én dén 40 g
thi hiéu suét xur 1y khong thay d6i nhiéu, déu dat trén 99%,
nong d6 Ni2* sau xir Iy dao dong trong khoang tir 0,164-
0,869 mg/l. Nguogc lai véi duong biéu dién hiéu suit, duong
biéu dién anh huong cia khéi lugng dén kha ning hap phu
Ni*"/1 g d4 nhan tao c6 sy thay doi o rang, c6 xu hudng
giam dan khi ting dan khdi lwong (hinh 9).
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Hinh 9. Anh huéng ctia khéi lugng dén kha ning hap phu Ni*
trén 1 g da nhan tao.
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Hinh 10. Anh hudng ctia viéc tang thé tich dén hiéu suat xi Iy.

Thi nghiém khao sat anh hudng cua thé tich mau dung
dich dén hiéu suét xur 1y ion Ni** cua da nhan tao dugc thyuc
hién bing cach cho 5 g d4 nhan tao vao cic mau dung dich
coOpH=7, néng d6 ion Ni2* 1a 250 mg/l, thoi gian tiép xtc
1a 15 phit, thé tich mau khao sat dao dong tir 25 dén 250 ml
(hinh 10).

Khi ting thé tich mau nudc chira ion Ni2* tir 25 dén 250
ml thi hiu suat xtr 1y ion Ni?* c6 xu hudéng giam xudng,
tr 99,24 xuéng 58,36%, néng dd con lai sau khi xur Iy dao
dong tir 1,898 dén 104,104 mg/l. Cing voi d6, dudng bidu
dién sy anh hudng cua viée tang thé tich dén lugng Ni2* hap
phu trén 1 g da nhén tao ¢ chiéu hudng thay doi gidng véi
duong bién dién hiéu suét (hinh 11).
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Hinh 11. Anh huéng ctia viéc tang thé tich dén lugng Ni?* hap
phu trén 1 g da nhan tao.
Két luan

Dé loai bo cac chit 6 nhiém ra khoi nude can phai ap
dung cac cong nghé xu Iy nude. Tuy nhién, khi ap dung bat
ky mot cong nghé nao ciing bi chi phdi boi hai yéu t6 chinh,
d6 1a kinh té va hiéu suat xu Iy. Bén canh d6, dé tranh cac
phat sinh thém chi phi xur Iy méi trudng trong qua trinh van
hanh, cac co s¢ san xuat, doanh nghiép con quan tdm dén
luong bun thai ra trong qua trinh xtr Iy, lugng bun cén it hay
nhiéu lai tiy thudc vao timg cong nghé xtr ly. Vi vay, viéc
tu van gidi thiéu cac vat liéu dong thoi dam bao cac yéu to
trén 1a rat can thiét. Nghién ctru nay gidi thiéu mot vat ligu
than thién véi moi trudng - mot san pham duoc tao thanh
tir viée tai ché cac loai chai, 1o thuy tinh. Céc Kkét qua thi
nghiém dugc trinh bay trong nghién ctiu ndy chung minh
dugc da nhan tao dd gop phan loai bo ion Ni?* ra khoi moi
truong nude, dong thoi nho kha niang hap phy ion H' trong
nude nén vat liéu nay c¢6 kha nang dua méi truong nudce tu
axit vé trung tinh, kha nang hép thu ion Ni?* cua d4 nhan tao
phu thudc chit ché vao cac thong sé nhu thoi gian tiép xuc,
nong do ion kim loai Ni?* ban dau, pH, lwong d4 nhén tao
can dung, va thé tich mau nudc, nhung nhin chung vat liéu
da nhan tao nay c6 kha nang hap phu Ni?* t6i da 1a 5 mg/g.
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Nghién ciru chuyén hoa gellan thanh gellan khir acyl
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Tém tiit:

Gellan 12 mét polysaccharit di thé ngoai bao, duge sin Xuit bang qué trinh 1én men chim, suc khi béi vi khuén
Sphingomonas paucimobilis. Gellan véi nhirng ham luwgng acyl khiac nhau sé cho ra nhirng gel c6 tinh chat khac
nhau. Gellan ty nhién cho ra gel mém, dan hdi, con gellan khir acyl cho ra gel chic, gion. Nho tinh chét ciia mbi loai
gellan ma né dwgc rng dung trong ché bién thue pham hay dung tao mang bao bio quén qua twoei. Muc dich cia
nghién ctru nay la tao dwoc gellan khir acyl tir gellan aé tang kha nang irng dung ciia san pham Theo d6 dich ndi da
loai xac té bao chira gellan dwoc Khir nhom acyl bang cach diéu chinh dich 1én men 1én pH 10 bing NaOH 2M, gitr
& 80°C trong vong 10 phut, sau d6 ha pH vé 7 bing axit H,SO, 2M (hoac HCI). Gellan khir acyl trong dich duoc ket
tia béi ethanol 95% véi ty 1¢ dich:ethanol = 1:2 (v/v). Hleu suat thu hoi dat 85,6%, mirc dj khir acyl dat 86%. Két
tua gellan khir acyl dugc say kho tao che pham dang bt va dwgc dong trong tii AI/PE cé thé bao quén tai nhi¢t do
phong, tranh anh sing truc tlep Ché pham gellan khir acyl c6doa am 6,47%, ham lwong tro 7,54%, pH 7, d bén gel

437 g/cm?, nhiét do bat diu tao gel > 35°C, cho gel citng va gion.

Tir khéoa: Gellan, gellan khir acyl, mirc dj deacyl, Sphingomonas paucimobilis.

Chi s6 phén logi: 2.8
M6 dau

Mot sé nghién ctru cho thay, gellan khir acyl tao gel ¢6
dic tinh dong két tuong tu nhu agar va 14 tic nhan lam dong
vuot troi voi do trong sudt cao, tao gel gion & néng do thép
hon nhiéu so v&i thach agar va c6 thé duge ing dung dé lam
cac loai thach. Gellan khtr acyl khi dugc tao thanh ¢ dang gel
1ong c6 cau trac gel yéu, c6 thé giir cac tiéu phan & trang thai
lo limg ma khéng 1am thay doi do nhot, dinh cua dung dich.
N6 dugc tmg dung trong san xuit d6 udng trai ciy va banh
keo déo; cung cip chét tao gel cho nudc giai khat véi vi nhu
cua gelatin. Khi thém gellan s lam tang nhiét d6 nong chay,
gitp cho gel mem ngon ngot, mong nudc nhung lai khong
tan chay va mat hinh dang cua no, ddng thoi tao truc quan
t6t. Nho déc tinh 6n dinh trong méi truong axit nén gellan

khir acyl rat c6 loi thé timg dung trong san xuat nudc giai
khat [1-4].

Gellan c6 ciu tric héa hoc ciia mot hop chat
polysaccharide véi don vi monomer la mot tetrasacharide
mach  thing  [+3)-B-D-Glc-(1+4)-B-D-GlcA-(1+4)-
B-D-Gle(1>4)-a-L-Rha- (1-’)] trong d6 c6 hai géc
D-glucopyranose (Glc), mot gbc D- -glucuronic acid (GlcA)
vamot goc L-rhamnose (Rha) [5, 6]. Ngoai cau triuc polymer
clia tetrasacharide, gellan con co cac nhom thé O-acetyl va
O-glyceryl tai vi tri 6 5 va s6 2 cua don vi duong glucose
dau chudi tetrasaccharide (gdc duong Gle & lién két [>3)-B-
D-Gle-...]). Nhu vay, trung binh ctr 2 phan tir glucose thi s&
¢6 1 phan tir co gan thém nhom acetate va glycerate, khoi
lugng phan tir ctia gellan vao khoang 1-2x10°Da [7, 8].

‘Tac gia lién hé: Email: ngthongha77@gmail.com
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Céu trac hoa hoc cho thy gellan 1a mot polysaccharide
kha bén viing. Vi vy, thong thudong phan tmg deacyl hoa
(PDA) thanh gellan khir acyl dién ra trong méi truong kiém,
nhiét d6 90-95°C, thoi gian phan tng khoang 10 phut [9, 10].
Dua vao kha nang DDA ma thu dugc gellan khir acyl c6 murc
d6 deacyl khac nhau. Gellan khir acyl ¢6 khdi lugng phan
tr khoang 2-3x10° Da [7, 8]. Muc d0 acyl hoa cta gellan
quyét dinh kha nang ing dung cua no. Gellan c6 do acyl hoa
cao cho ra gel mém, dan hdi va véi tinh chit tao vi mang,
trong va ngin can sy tiép xuc clia oxy v6i san pham, gellan
dugc coi la cht 1y tuong str dung trong tao mang bao goi dn
dugc. Mang gellan dugc st dung nhu 1a mét 16p mong bao
trén qua va do c6 kha ning hip thu mot luong 16n nude nén
c6 thé gitr duoc d6 tuoi va chit lwong san pham qua ciing
nhu qua cit 1at, cai thién két cAu va cac dic tinh co hoc,
ngin nglra sy mat hwong, ciing nhu giam mot s6 bénh & mot
s6 loai qua [11, 12]. Qua trinh khur acyl da tao ra dang gel
clmg, gion va c6 kha niang hinh thanh gel hdi phuc nhiét khi
dun néng va lam lanh do sy Véng mit cua nhiéu nhom acetyl
va glyceryl, né dugc ing dung trong ché bién thuc pham [1,
4, 13]. Muc dich cua nghién ctru nay la xay dung quy trinh
chuyén hoa va thu nhan gellan khtr acyl, xac dinh cac diéu
kién bao quan va danh gia chat lugng san pham.

Vat liéu va phuong phap

Dich lén men chira gellan: Dugc thu nhan theo Nguyén
Thi Hong Ha va cs (2017) [14].

Cic héa chit: NaOH, H,SO, 2M (hoic HCl), ethanol
95%...
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Abstract:

Gellan, an exopolysaccharide, is produced by aerated
and submerged fermentation using Sphingomonas
paucimobilis bacteria strain. Gel made from gellan is
characterised by variable properties which depend on
the degree of acylation of gellan. Natural gellan (high
acyl gellan) produces soft and elastic gel, whereas firm
and crispy gel can be obtained from low acyl gellan.
Depending on its characteristics, gellan can be used
in either food processing or fruit preservation (e.g to
produce preserving film). This study aims to produce
deacylated gellan from natural gellan to increase the
applicability of this product. Acyl component was
cleaved from gellan by increasing the pH of fermentation
medium to pH 10 using 2M NaOH. Reaction mixture
was performed at 80°C for 10 minutes and neutralized
to pH 7 using 2M H,SO,. Deacylated gellan in aqueous
solution was precipitated by 95% ethanol at a gellan
solution/ethanol ratio of 1:2 (v/v). The recovery efficiency
of deacylated gellan was 85.6%. The deacylated gellan
was then dried, powdered, and packed in an Al/PE bag
which can be stored at room temperature, but avoiding
direct exposure to the sun light. Deacylated gellan was
characterised by moisture content of 6.47%, ash content
of 7.54%, pH of 7, gel strength of 437 g/cm?. This gellan
product gave hard and crispy gel with the gel point
temperature at 35°C above.

Keywords: Deacylated gellan, degree of deacylation,
gellan, Sphingomonas paucimobilis.

Classification number: 2.8

Xdc dinh ham lwong gellan khir acyl bing phwong
phdp do quang: Gellan dugc xac dinh bang phuong phap
do do hép thu ¢ budc song A = 455 nm dya vao cuong do
mau vang tao ra khi gellan khir acyl phan rng vdi thioure
trong sy c6 mat cua axit sulphuric dac va cystein-HCI. Ham
lugng gellan khir acyl trong mau duoc tinh toan dya trén
duong chuédn gellan khtr acyl [15].

Xdc dinh mirc dp DDA ciia gellan khir acyl
Str dung phuong phap tuong tu cua Baxter va cs (1992)
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[16]. Phuong phép phén tich pho IR duoc sir dung dé chup
phd hong ngoal cua cac mau gellan truge va sau khu acyl.
Dua trén céc phd d6 nhan dugc cia cac mau gellan dé danh
gid sy c¢6 mat cua nhom chue, tr do co thé tinh toan dugc
muc do DDA cua céc mau gellan. Trong nghién ctu nay,
cac mau gellan khac nhau duge say kho, nghién nho va
duogc tron dqu cung v6i KBr, ép thanh vién mong rdi duge
do quang phd IR. Phuong phap nay duoc thuc hién trén thiét
bi FT-IR Spectrum Two (MY¥) tai Vién Hoa hoc, Vién Han
lam KH&CN Viét Nam.

Muc d6 PPA ctia mau duoc tinh theo cong thirc sau:

PDA =100 - 222 x
h3400
Trong d6: h,,, va h,, 1a chiéu cao c4c dinh phé tai bang

song 1720 va 3400 cm™! déac trung cho cac nhoém carbonyl
va nhom —OH trong phan tu gellan, a 1a h¢ s thuce nghiém.
Thi nghiém dugc 13p lai 3 1an (n = 3) va danh gia két qua &
muc y nghia a = 0,05.

Xdc dinh céu triic gellan khir acyl bt%ng cong huong tir
hat nhdan (NMR) [17]

Gellankhtracyl thunhan tir1én men ching S. paucimobilis
GL12 dugc phan tich bang phuong phap NMR tai Vién Hoa
hoc (Vién Han 1am KH&CN Viét Nam) trén may khdi phd
Bruker Avance 500 MHz (Buc) ¢ 25°C. Dung dich gellan
khu acyl 1% trong D,O (cac 6ng co duong kinh ngoai 5
mm) dugc thuc hién cho phan tich phd cong hudng tir hat
nhan 1 chiéu (‘H, 3C) va 2 chiéu (COSY, HSQC, HMBC).
Phé 'H chép nhén tin hiéu nhiéu dé tim kiém ty 1€ acetate va
glycerate trong 100 lan quét (khoang 5 phut). Dit lidu dugc
phan tich nhd phan mém Felix 95.0 (Molecular Simulations,
San Diego, Calif.). Mirc d¢ thay thé acyl trong gellan dugc
tim kiém trong khu vuc do chuyén dich héa hoc §,,2,60+0,1
(CH, trong nhém acetate), 3, 1,75+0,1(CH, trong Rha) va so
sanh ty 1¢ tich phan cua cac tin hiéu nay.

Xdc dinh cdc diéu kién chuyén héa gellan thanh gellan
khir acyl

Gellan duoc chuyén héa thanh gellan khir acyl theo
phuong phap cua Kang va cs [18] va West va cs [10] ¢ cai
tién. Moi phuong an thir nghiém dugc tién hanh véi 10 lit
dich 1én men gellan da loai xac té bao.

Xac dinh pH thich hop: Diéu chinh pH cua dich 1én men
gellan bang NaOH 2M dat 4 méc pH: 8, 9, 10 va 11. Nang
dich 1én 80°C trong 8 phut, lam ngudi va diéu chinh pH
cac mau xudng 7,0 bang dung dich HCI (a trong 10 phit).
Ethanol 95% dugc thém vao dich voi ty 1€ dich:ethanol 1a
1:2, dao déu, két tua gellan khir acyl & nhiét do phong trong
10 gio. Tién hanh ly tim 4500 vong/phit trong 15 phat, loai
b6 dich ndi, thu két tia. Tua duogc séy ddi luu & 80°C, sau 24
gio thu dwoc san pham gellan khir acyl dem di nghién thanh
bot va danh gia mirc do DDA ciia cac mau.

Xac dinh thoi gian PPA cua gellan: Thu nghiém DDA
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gellan dugc tién ‘hanh nhu trén véi cac khoang thoi gian
phan ng thay doi tu 4, 6, 8, 10 dén 12 phat. Sau do tién
hanh dénh gid mirc d6 DDA cua ché pham gellan nghién
clru.

Xdc dinh 1y 1é dich:ethanol cho két tia gellan khir acyl
theo Fialho va cs (1999) [17]: Dich ndi chira gellan khu
acyl duogc bo sung véi cac ty 1€ dich 1én men:ethanol 95%
la 2:1, 1:1, 1:2 va 1:3 (v/v). Qua trinh tia duoc dé 10 gio,
sau d6 tién hanh ly tim & 4500 vong trong 15 phut, thu tua
gelan khtr acyl. Xac dinh hiéu suat thu hoi gellan khir acyl.

Xdc dinh diéu kié¢n say ché pham

Dich taa thu duoc tir 10 lit dich 1én men duogc séy dédi
luu thu ché phim dang bot v6i nhiét do cua tac nhan say
bién thién tir 60 dén 100°C. Thoi gian say duoc khao sat tir
12 dén 28 gio. Do day 16p vat liéu siy thay doi tir 4 dén 8
cm. Dan déu ché pham, dung que sat nhon ké thanh cac 6
vudng c6 canh 1,5 cm, khi bé mat khéi say kho se tién hanh
dao dé khdi 6 vudng gellan roi ra, roi dan déu, sau d6 cir 2
gio 1ap lai 1 1an. Sau 24 gio thu san pham gellan khir acyl
dem di nghiém thanh bot, rdi dong trong bao bi. Sau mdi thi
nghiém, x4c dinh lugng gellan khir acyl thu duoc dé danh gia
hi¢u suét thu hoi.

Xidc dinh diéu kién béo quén ché phim

Ché pham gellan dugc dong tai trong mang Al/PE, dugc
bao quan & diéu kién nhiét d6 4+1°C va nhiét o phong. Sau
céc khoang thoi gian 1, 3 va 6 thang mau duoc ldy di danh
gi4 cac chi tiéu hoa 1y va an toan thyc pham.

Phén tich cdc chi tiéu chit lwong ciia gellan khir acyl

Xac dinh d6 nhdt trén nhét ké Brookfield model LVDV
- /4P (M¥); xac dinh d6 4m (%) theo AOAC 920.05; xac
dinh ham lugng tro (%) theo AOAC 930.30; xac dinh ham
luong chi theo AOAC 999.11; xac dinh ham lugng asen
theo AOAC 986.15.

Phucong phap xdc dinh d¢ bén gel ciia gellan khir acyl:
Dic tinh ciu tric gel cia gellan khir acyl dugc xac dinh
bang méy phan tich cdu trac Texture Analyzer TA.XT2
(Anh), tién hanh theo phuong phap ctia Mao va cs (2000)
[13].

Chudn bi gel: Hoa tan 1% gellan khir acyl trong nudc
khur ion ¢ nhiét d§ phong (khodng 22°C), sau d6 tién hanh
dun dung dich gellan dén nhiét d6 97-98°C, gur 1 phut. CaCl,
duoc thém vao dung dich dé tao gel ¢ nong d6 30 mM
Dung dich duoc khuay trong 1 phit va d6 vao dng facol thé
tich 50 ml. Gel dugc lam lanh ¢ nhiét @6 15°C trong 10 phut.
Mau gel duge duy tri & nhiét do phong (khoang 22°C) trong
24-28 gio trudce khi do.

Po dj bén gel Gel lay khoi 6ng facol, dugc xac dinh
béng mdy do cau trac. Su dung dau do bang c6 duong kinh
15 mm, ¢b dinh duong di cia dau do dam vao san pham, luc
nén 16n nhét lam v& gel (diém phé v&) duge goi 1a do bén
gel - gel strength (g/cm?). Thi nghiém nay dugc lap lai 3 lan
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cho mdi phép do [13, 19].
Két qua thao luan

Xdc dinh cdc diéu kién chuyén héa gellan thanh gellan
khir acyl

Xac dinh pH chuyén héa: Khao sat sy anh hudng cia
pH dén mic d6 DDA cuia gellan cho thay, pH (hay nong do
kiém) c6 anh huong truc tiép dén mirc d6 DDA, cu thé & pH
10 sau 8 phut ¢ nhiét do 80°C cho DDA dat 82%, khi tang
pH 1én 11 muic d6 deacyl hiu nhu khong déi (bang 1). Do
vay, pH 10 1a thong s6 cong nghé duoc lya chon cho cac
nghién ctru tiép theo.

Bang 1. Anh huéng ctia pH téi mic do DDA ciia gellan.

pH Miic d deacyl - DDA (%)
8 Khong xac dinh

9 65

10 82

11 84

Xdc dinh thoi gian chuyén héa: Khao st anh huong cia
thoi gian phan tng cho thdy, toc d0 DDA xdy ra kha nhanh
& khoang 4 phut dau cua phan Gng, sau d6 xay ra cham dan.
Sau 10 phut, DDA ctia gellan thay doi hau nhu khong déng ké.
Nguyén nhén 1a do ndng d6 NaOH giam sau giai doan dau cua
qua trinh deacyl hoa. Mot nguyén nhan khéc 13 giai doan déu
qua trinh deacyl xay ra d6i voi cac nhom acyl trén bé mit cua
gellan, chung tiép xtc tryc tiép voi NaOH nén toc do xay ra
kha nhanh. Vi cac nhom acyl bén trong rat kho tiép xic, doi
hoi thoi gian khuéch tan 1au hon ctia NaOH véo 16p bén trong.
Vi vy, toc do phan (g deacyl hoa xay ra rat cham. Ngoai ra,
do gellan c6 mach polyme dai, dan xen, cudn xoin che lap céc
nhom chtre nén rit kho loai bo hoan toan nhom acyl. Két qua
nay ciing tuong tu nhu qua trinh deacyl cua chitosan. Theo tac
gia Pang Xuan Dy (2015) [20], & nong d6 NaOH 50%, dun
nong ¢ 80°C sau khoang 3 gid phan ung da thu dugc chitosan
chi c6 DDA bing 83%.

Trong truong hop nay, pH dich khir didu chinh pH 10, sau
10 phut phan tng ¢ 80°C, gellan khur acyl thu duge c6 DDA
bang 86% (hinh 1).

100

80

/ [Plot Area ]
60 *

40

20

D¢ deacy-DDA (%)

4 6 8 10 12
Théi gian phan @ng (phut)

Hinh 1. Anh huéng ctia thdi gian phan tng dén mic do DDA
cta gellan.



Két tiia gellan khir acyl bang ethanol: Ethanol dugc lya
chon dé két tua gellan khir acyl. Dé hiéu suat thu hoi gellan
khir acyl cao nhat va tiét kiém chi phi san xuét, ching t6i
da nghién ctru anh hudng cua ty 1€ dich 1én men gellan khir
acyl/ethanol dén kha ning thu hoi gellan khir acyl. Dich 1én
men di qua budc deacyl dugc bd sung ethanol theo céc ty 1¢
dich:ethanol 1a 2:1, 1:1, 1:2 va 1:3, két tua dé 10 gio, sau d6
danh gid ham lugng gellan khtr acyl thu dugc.

- 20
- 15

—_
=]
Ham lwong gellan khir acyl (g/1)

Hiéu suét thu hdi gellan khir acyl

o W

21 n 12 1/3
Ty 1€ dich gellan khir acyl/ethanol

s Ham luong gellan khir acyl (g/)
«=@== Hi¢u suit thu hi gellan khir acyl (%)

Hinh 2. Anh huéng ctia ty 1& dich gellan khi acyl/ethanol dén
hiéu suat thu hdi.

Két qua hinh 2 cho thay, hiéu suét thu hdi gellan khir
acyl ting dan khi ting luong ethanol trong dich va dat on
dinh khi ty 1& dich khir acyl/ethanol 1a 1/2, hiéu suat thu hoi
dat 89,3%.

Mot diéu khac duge nhn thay khi thue hién phan ing
deacyl gellan trong moéi truong kiém 1a khong nhiing gellan
dugc chuyén héa thanh gellan khir acyl, ma lwong chat mau
vang carotenoit trong dich 1én men cling dugc loai bo theo
dich ndi, do vay tda thu dugc c6 mau kha sang chi sau mot
lan thu hoi bang ethanol.

Xdc dinh diéu kién say ché pham

Pé san pham gellan khir acyl dé sir dung, d& bao quan thi
can tao ché phim gellan khur acyl dang bot. Gellan c6 déc
tinh la mét polymer, dé tlen hanh sdy phun, sdy dong kho..
can bo sung chat trg sdy. Khi bo sung chit trg sdy sé anh
hudng dén ciu tric tao gel cua ché pham. Dong thoi, khi
st dung cac phuong phap sdy trén doi hoi thiét bi dat tién,
khong phai co' s¢ san xudt ndo ciing c6. Phuong phép say dbi
lwu khéc phuc duoc nhitng nhuoc diém trén va ciing di dugc
{mg dung trong siy nhiéu polymer sinh hoc thuc pham nhu:
Xanthangum, alginate, pullulan... [21]. Trong sdy ddi luu c6
nhiéu yéu t6 anh huéng dén hiéu suét siy nhu: Nhiét do sdy,
tdc do thoi khi, thoi gian sdy, do day 16p sdy va kich thude
vt liéu sdy... Trong thuc nghiém nay, chiing toi trinh bay
vé anh hudng ciia nhiét do sy, thoi gian say va do day 16p
sdy & cung diéu kién sdy.

Xac dinh nhiét do cia tac nhan sdy: Nhiét do sy san
pham dugc khao sat & 5 mirc khac nhau 1a 60, 70, 80, 90 va
1000C. Sau 24 gid thu hoi san pham.
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Bang 2. Anh hudng ctia nhiét do sdy dén hiéu suat thu hdi gellan
khtr acyl.

Nhiét do siy Gellan khir acyl

(°C) Dj am (%) Hiéu sudt thu héi (%)
60 12,6 75,7
70 9,02 81,2
80 7,87 83,3
90 6,13 81,2
100 6,01 72,8

. Két qua bang 2 cho theiy, nhiét do qué thap hay quéa cao
d€u co6 nhimg tic dong bat loi cho qua trinh sdy dich tua
gellan khir acyl. Khi nhi¢t ¢ khong khi siy 14 60°C va 70°C
thi do 4m cac hat vat liéu say van con kha cao, khong dat
yéu cau san pham bam nhiéu vao  dung cu sdy nén lam giam
hiéu suat thu hoi san pham sau say. Khi nhiét d6 khong khi
sdy cao trén 90°C thi mac du dat d a am kha tot nhung lam
cho mét it vat liéu sdy bi chay, bam 1én thanh, san pham sau
sdy giam mui thom va mau cua khéi hat khong ddng déu,
df)ng thoi cling lam giam hiéu sudt thu hoi san phém sau
say. Nhiét do khong khi say 80°C 1a thich hop nhat, khi d6
hiéu suat thu hoi san pham dat 83,3%, d6 4m 7,87%. Gellan
khtr acyl c6 mau trang Két qua nay cting phu hop v&i nhidu
nghién ctru trén thé gi6i cho thay, dbi véi sdy gellan, nhiét
d6 sy tt nhat la 80°C [22, 23].

Anh huong thoi gian say: Trong qua trinh sdy gellan khur
acyl ¢o thé dé dang nhén ra rang, nhiét do va thoi gian siy
co m01 quan h¢ qua lai véi nhau, nhiét do cang thap thi thoi
gian sdy s& cang lau va nguoc lai. Nham tiét kiém duoc
nang lugng dung cho qua trinh say, chung t6i da tién hanh
khao sat cac thoi gian siy san pham 012, 16, 20, 24 va 28
gid. Két qua vé hiéu suat thu hoi san pham va d6 am gellan
khtr acyl dugc trinh bay ¢ bang 3.

Bang 3. Anh huéng ctia thoi gian sdy dén hiéu suat thu héi gellan
kh@ acyl.

Gellan khir acyl

Thoi gian sy (gid)

Dj am (%) Hiéu sudt thu héi (%)
12 14,27 72,5
16 10,29 78,8
20 9,63 80.4
24 7,86 83,6
28 6,85 83.4

Thoi gian say ¢6 anh huong rat 16n den chat lugng san
pham sau say Néu két thic sdy sém do 4m san pham chua
dat tbi da, néu két thiic mudn s& anh huong dén chat lu’ong
clia san phdm cling nhu lam tang chi phi san xuat. Két qua
6 bang 3 cho thay d6 am clia san pham giam dan theo thoi
gian sdy va dat toi uu sau 24 gio, khi d6 gellan c6 hiéu suat
thu hoi san pham 1a 83,6%, d6 am dat 7,86%, két qua nay
cling phu hop véi két qua cua nhiéu tac gia nhu Bajaj va cs
(2007), Wang va cs (2006 va 2007) [1, 24, 25].
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Anh hwong cua do day lop vat lieu sday: Do day 16p vat
licu say la mot trong nhung yéu td quan trong cua qua trinh
say san pham. Do day qué 16n thi ¢ gitta khoi U s& thiéu su
tiép xuc vo1 khong khi, 1am kho cue bo ¢ bé mat ngoai cua
khdi sdy, con néu do day mong thi s€ lam chay vt liéu sdy,
do d6 anh huong dén chit lugng san phim say. Thi nghi¢m
duoc tién hanh véi cac do day 16p vat liéu say khac nhau tir
2,5 dén 10 cm, két qua dugc thé hién ¢ bang 4.

Bang 4. Anh huéng ctia do day I6p vat liéu sdy dén hiéu suat thu
hdi gellan khii acyl.

Do day 16p vat lidu siy Gellan khir acyl

(cm) Dé am (%) Hiéu sudt thu héi (%)
2,5 542 79,1
5,0 6,45 85,6
75 9,01 81,2
10 16,2 71,5

Do day vat liéu say 127,5 va 10 cm thi qua trinh sdy kém,
xay ra kho cuc bo, do a am cua san pham sau sdy cao, khong
dat yéu cau dbi vOi chi tiéu san pham sdy. Khi d6 day khéi
ula2,5cm,dda am khdi u dat yéu cau, nhung xay ra hién
tuong chay bé mat, lam anh huong dén chat lugong san pham
sau sdy. Xét vé miat khoa hoc va kinh te d6 day khéi siy 5
cm la thich hop nhat cho cong nghé sy gellan khir acyl.

Tir cic két qua nghién ciru trén, chung t6i dé xut
quy trinh thu nhan gellan kht tir dich 1én men chung S.
paucimobilis GL12 nhu hinh 3.

Dich ndi chira gellan

PPA
(PH = 10/80°C, 10 pht)

v

Két tia gellan khir acyl
(dich noi:ethanol ty 1¢ 1:2)

Y

Ly tim thu tia gellan khir acyl
(diéu kién ly tdm 4500 v/ph trong 15 phut)

il

SAy két tiia (80°C, 24 gio)

.

Nghién

v
Gellan khir acyl

Hinh 3. Quy trinh cong nghé chuyén héa gellan thanh gellan
khtr acyl.
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T hiéu suét caa ting cong doan trén, da xac dinh duoc
hiéu suit tong cua qua trinh thu hdi ché phiam gellan khu
acyl dang bot tir dich 1én men 1a 85,6%, do am dat 6,45%,
ché phém c6 dang bt min, mau tréng, mui thom nhe.

Xdc dinh ciu triic va chit lwong gellan khir acyl thanh
phf;m

Xac dinh cdu tric gellan khir acyl: Gellan khir acyl thu
nhan theo quy trinh trén dd duoc phan tich bang phuong phap
NMR tai Vién Hoa hoc (Vién Han 1am KH&CN Viét Nam).

Két qua hinh 4 cho thiy, phd proton ciia gellan khir acyl
do ching S. paucimobilis GL12 tao ra (ky hiéu TN.KhuAcyl
1-D20-1H) va ph proton cia gellan khtr acyl chuan (ky hiéu
TN.KhuAcyl-D20-1H) 1a déng nhat.

1H Difference

N Khuheyl1-D20-1R

TN KhuAcyl-D20-1H }

=i pp

Hinh 4. Phé proton gellan khii acyl do chiing S. paucimobilis
GL12 tao ra.

Phan tich cdc chi tiéu héa Iy ciia gellan khir acyl: Két qua
phan tich cac chi tiéu héa ly, kim loai ndng va vi sinh vat
cia san pham gellan khir acyl sau 6 thang bao quan tai
Khoa Héa hoc (Truong Dai hoc Khoa hoc tu nhién, Dai hoc
Quéc gia Ha Noi) va B6 mon Thuc pham va dinh dudng
(Vién Cong nghiép thuc pham) dugc trinh bay & bang 5.
Ché phidm bot gellan khir acyl dugc dong trong tai Al/PE
v6i trong luong 50 g/tai. Ché pham c6 thé bao quan tai nhiét
d6 phong, tranh 4nh sang truc tiép. San pham gellan khu
acyl nghién ctru c6 d6 4m 6,58%, ham luong tro 7,31%, pH
7,040,2, 40 bén gel 437 g/cm?, nhiét 46 bat dau tao gel khoang
35°C, gel clmg va gion twong tmg véi ché pham gellan khir
acyl thuong mai. Cac chi ti€u vi sinh vét va kim loai nang cta
ché phdm déu dat yéu cau vé gidi han kim loai ning va vi sinh
vt cho phép trong thuc pham.



Bang 5. Két qua phan tich chat lugng clia san pham gellan khii
acyl.

STT  Tén chi tiéu 23;‘ il gf;l;‘; :‘a':“ acyl gﬂhﬁ:‘g‘:l‘;“yl
Cim quan ]

Bot min, mau trang séng, vi thom, tan trong nudc

Chi tiéu 1y hoa

1 D nhdt 1% 6 20°C cp 40
2 Céu tricc gel Gel clmg va gion Gel cimg va gion
3 Nhiét d9 tao gel 'C 35 30 dén 45
4 Dj im % 6,58 <10

5 Ham lugng tro % 731 <12

6 D) ben gel glem? 47 300-800

7 pH 7,402 6,5-8,0

Kim loai ning

1 Ham lugng chi (Pb) mglkg KPH <20

2 Ham lugng Asen (As) mgkg KPH <30

Vi sinh vat

1 E. coli CFU/g KPH KPH

2 Salmonella CFU/g KPH KPH

3 Coliforms CFU25g KPH KPH

4 Tong 56 vi khuan hicu khi CFUlg 7,5x10° <10¢

5 Tong s6 bao tir nfim men, mc CFU/g KPH <dx10?

Ghi cha: KPH la khong phat hién, nghia [a dudi ngudng phat hién clia
phuong phap.

Keét luan

Pi xac dinh dugc cac thong sb cong nghé chuyén hoa
gellan thanh gellan khir acyl dat d9 deacyl 86%, quy trinh
c6 hiéu suat thu hoi 1a 85,6%. Ché pham gellan khir acyl
thu dugc cua nghién ctru nay co6 céu truc hoa hoc va céac dic
tinh hoa 1y twong tu v&i mau chuan va mau thuong pham.
Céc két qua nay 1a co so quan trong cho cac nghién ctru
trmg dung ché pham trong ché bién thyc pham tiép theo ciia
nhém nghién ctru.

LO1 CAM ON

Nghién ctru duoc thuc hién véi su hd tro kinh phi cia
dé tai “Nghién ciru cong nghé san xuét gellan tir vi sinh vat
g dung trong ché bién va bao quan thuyc phim” (ma sd
DT.04.13/CNSHCB, B¢ Cong thuong). Cac tac gid xin
chan thanh cam on.
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Kha nang cl}éng oxy hoa
cua phan doan dich chiét tir gao mam va gao lirc

P46 Tan Khang", Trin Nhan Diing!, Tran Ping Xuan?
'Bo mén Cong nghé sinh hoc phdn tir, Vién Nghién ciru va Phdt trién Cong nghé sinh hoc, Truong Dai hoc Cén Tho
’Phong thi nghiém sinh Iy sinh héa, Khoa Phat trién va Hop tdc quoc té, Truong Pai hoc Hiroshima, Nhdt Ban

Ngay nhén bai 2/1/2018; ngay chuyén phan bién 8/1/2018; ngay nhan phan bién 9/2/2018; ngay chép nhan ding 26/2/2018

Tom tit:

Gao mam di va dang dwge xem nhw “thin dwgc”, chira dwge nhiéu cin bénh ¢ nuéc ta, do dé cic sin phim gao
mam dang dwoc ban véi gia kha cao. Pé kham pha tac dung thit sy ciia gao mam dbi véi sirc khoe con nguoi so voi
gao chwa nay mam, dé tai “So sanh hoat tinh sinh hoc ciia phin doan dich chiét tir gao mam va gao ltrc” da dwogc
thuc hién. Trong bai bao nay, kha nang chong oxy hoa cia cac dich chiét phéan doan da dwgc so sanh. Két qua cho
thay, ham lugng polyphenol tong trong phian doan H,O cua gao lirc cao hon 4 lan so voi gao mam. Trong khi ham
lu’ong polyphenol tong trong cac phan doan hexane va chloroform gura hai miu gao khac biét khong co6 y nghia
thong ké (p <0,05). Két qua ghi nhin phan doan ethyl acetate ciia gao mam c6 hoat tinh trc ché DPPH cao nhit trong
cac phan doan, ké dén 1a phan doan ethyl acetate va chloroform ciia gao lirc, v6i kha ning trc ché trén 50%. Dbi
véi phuwong phap ABTS, kha ning e ché ciia phan doan chloroform trong gao lirc 1a cao nhit, khic biét c6 y nghia
thong ké & mirc 95%, cao hon cac phan doan cua gao mam. Tlro’ng tu, dbi véi kha nang khir, phian doan nay ciing
cho két qua cao nhat Nhuw viy, xét vé ham lwgng polyphenol tong s0 va hoat tinh chong oxy hoa, cac phan doan dich

chiét trong gao mam khong cao hon gao chwa nay mam.

Tir khéa: Chong oxy héa, flavonoid, gao livc, gao mam, polyphenol.

Chi s6 phén loai: 2.10

Gao mam, mot trong nhitng thuc phém ché bién tir gao, da
va dang duoc tiéu thy nhiéu trong hai thap nién gan day. That
ra, tr nhiing nam 1970, nguoi Nhat da bét dau ché bién va st
dung gao mam nhu mot ngudn thyc pham giau chit so, nhung
mai dén nam 1995 gao mam méi that sy 1a san pham thuong
mai. Mic du quy trinh san xudt gao mam kha don gian (chi
can ngam thoc lirc khoéng 8 dén 10 gio sau do u ¢ nhiét do
30-35°C trong 24 dén 72 gio tiy theo glong thoc, kh1 d6 mam
thoc s& nht ra khoang 1 mm va gao nay mam duoc sy kho, bao
quan noi thodng mat), nhung nhimg gi tri dinh dudng thay doi
dang ké, bao gom ham luong chat béo, protein, khoang chat,
Gamma aminobutilic acid (GABA)...[1, 2].

Chinh vi sy thay d6i gi4 tri dinh dudng d6 di lam ting gi4
tri ciia gao mam trén thi truong. Gia thanh cia gao mam cao
gip 5-6 1an so véi gao trang thong thudng. Gao mam vibigaba
co gia 70.000 dong/kg, trong khi gao trang Thom Lai chi
14.000 dong/kg [3]. Tham chi nhiéu san phdm gao mam duoc
cho 1a ¢ kha ning ngin ngira tiéu dudng, 6n dinh duong huyét,
¢6 chira ham luong cao chat chong oxy hoa, giam cholesterol,
cai thién chire ning nio, diéu tri chimg mat ngd... Tuy nhién,
nhing gié tri dugc tinh ciia gao mam van con 14 vén dé dang
duoc nghién cuu.

"Tac gia lién hé: dtkhang@ctu.edu.vn
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Dé so sanh ham luong chit va kha ning chdng oxy hoa cia
ga0 mam va gao lirc, nghién ctru vé ham lugng phenolic va
flavonoid tong sd, kha nang chong gdc tu do ciia cac phan doan
dich trich gao mam va gao luc da duogc thuc hién.

Doi tuong va phuong phap nghién ciiu
DPoi twong

Giéng gao dugc st dung dé ché bién ga0 mam la gao luc
Nhat (Koshihikari).

Chudan bi gao mam

Khoang 2 kg gao lirc dugc ngam véi nude 35°C trong 8 gio,
gao sau khi ngdm duoc trai d&u 1én khay c6 16t sin vai am, 16p
gao dugc day bang 1 16p vai mong phia trén. Khay gao duoc u
0 35°C trong 48 gio. Gao mam dugc siy ¢ nhiét do 40°C trong
6 gio bang ti sdy (Binder FD 56, Dic).

Ly trich va tich phin doan hop chit

Gao trudc va sau nay mam (1 kg mdi loai) dwgc xay min,
cho vao binh thuy tinh ngdm dam v&i 2 I methanol trong 1 tuan.
Dich trich dugc loc qua gidy loc va duge c6 quay dudi dung
mbi bang méay ¢6 quay chan khong. Dich trich tho dugc pha véi
200 ml nudc cat, sau d6 tach phan doan lan luot véi cac dung
moi theo thir tu gom hexane, chloroform va ethyl acetate. Cac
phén doan dwoc ¢6 dic va pha lodng trong methanol dat ndng

10



Antioxidant activity of fractions
obtained from germinated

brown rice and brown rice
Tan Khang Do", Nhan Dung Tran', Dang Xuan Tran’

!Department of Molecular Biotechnology, Biotechnology Research and
Development Institute, Can Tho Univerisity
’Laboratory of Physiology and Biochemistry, Graduate School of
International Development and Cooperation, Hiroshima University, Japan

Received 2 January 2018; accepted 26 February 2018
Abstract:

Germinated brown rice (GBR) has been considered a
“magic medicine” in Vietnam which can cure or treat a
lot of diseases. Therefore, it has been sold at very high
prices. To examine the practical value of GBR on human
health compared with brown rice (BR), the study related
to comparing biological activities of GBR fractions and
BR fractions has been conducted. In this paper, the
results of their antioxidant activity were shown and
discussed. The results revealed that total polyphenolic
content in H,O fraction of BR was four times higher
than that of GBR, and in hexane and chloroform
fractions, the differences between BR and GBR were
not considerable at p < 0.05. Moreover, ethyl acetate
fraction of GBR has highest DPPH scavenging activity,
followed by ethyl acetate and chloroform fractions of
BR (over 50%). In ABTS and reducing power assays, the
inhibitory activity of chloroform fraction of BR was the
highest, significantly different from the others (p <0.05).
Briefly, the total polyphenols and antioxidant activity of
some fractions of BR were higher than those of GBR.

Keywords: Antioxidant activity, brown rice, flavonoids,
germinated brown rice, polyphenol.

Classification number: 2.10

d6 10 mg/ml cho cac phuong phap tiép theo.
Xdc dinh ham lwong polyphenol téng so

Ham lugng polyphenol tong s dugce do dua theo phuong
phap Folin-Ciocalteu dugc mo ta boi Khang va ctv [4] vai mot
vai thay doi nho. HOn hop phan tng gdm 20 pl dich chiét,
100 pl Foline-Ciocateu 10% va 80 pl dung dich Na,CO, dugc
u 30 phat ¢ nhiét d¢ phong trude khi do do hap thu 0 budc
song 765 nm bang may doc quang phd khay 96 giéng (Thermol
Scientific, M§). Ham luong polyphenol trong mau duoc tinh
dua theo duong chuan gallic acid véi ndng d6 tir 0 dén 100 pg/
ml.
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Xdc dinh ham lwong flavonoid t(fng so

Ham Iugng flavonoid téng s6 cua dich chiét duge wéc
lugng dua theo phuong phap dugec mo ta boi Tuyen va ctv [5].
Phan tmg duoc thyuc hién v6i 100 pl dung dich AICL, 2% va 100
ul dich chiét. Hon hop dugc tron va u ¢ nhiét do phong trong
15 phut, sau d6 d6 hip thy quang & bude song 430 nm dugc do
bang may doc quang phd khay 96 giéng (Thermol Scientific,
My). Rutin v6i néng d6 tr 0 den 100 pg/ml duoc st dung dé
tinh ham luong flavonoid tong sé trong mau.

Ddnh gid khd ning khir géc tw do DPPH (1,1-diphenyl-2-
picrylhydrazyl radical)

Phuong phap do kha ning khtr goc ty do DPPH ciia dich
chiét dugc dya theo Minh va ctv [6], md ta nhu sau: Hon hop
phan tmg gdm 0,5 ml dung dich mau, 0,25 ml DPPH (0,5 M) va
0,5 ml dung dich dém acetate (pH 5,5) dugc u trong t6i khoang
30 phat. Bo hip thy cta dung dich dugc do ¢ bude song 517
nm bang may do quang phd (DR 4000U, HACH, M¥). Kha
nang e ché DPPH dugc tinh dya theo cong thirc sau:

Abs dbi chimg - Abs mau
Abs dbi chimng
Trong d6, Abs di chimg Ia d§ hép thu ctia phan tmg khong
cd glich chiét, Abs mau 1a d hap thu cua phan ng c6 dich
chiét.
DPdnh gid khd néing irc ché ABTS (2,2'-azino-bis-3-
ethylbenzthiazoline-6-sulphonic acid)

% Uc ché DPPH = x 100

Kha ning trc ché ABTS dugc do theo phuwong phap duoc
mo ta bdi Tuyen va ctv [5]. Dung dich géc tu do ABTS dugc
pha theo cong thirc gdbm 7 mM ABTS va 2,45 mM potassium
persulfate trong nuéc, u trong 16 gid. Sau d6 hdn hop dung
dich duogc pha loang véi methanol dé dat 4o hép thu dao dong
xung quanh 0,7 ¢ budc song 734 nm. Sau do, phan tng dugc
thuc hién voi 30 pl dung dich mau va 1 ml hon hop ABTS va
trong 30 phut ¢ nhiét d phong. D hip thu cia phan tng duoc
do ¢ bude song 734 nm. Cach tinh twong tu nhur cong thire tinh
phén trim trc ché DPPH.

Khd nang khir

Kha ning khir ciia mau dwoc thuc hién dya theo phuong
phép cua Tuyen va ctv [5], nhu sau: Hon hgp phan tmg gom
¢6 100 pl dich chiét, 0,5 ml dung dich dém phosphate 0,2 M
(pH 6,6) va 0,5 ml potassium ferricyanide [K,Fe(CN), ] (10 g/1)
dugc u ¢ 50°C trong 30 phut, sau d6 cho Vao hon hop 0,5 ml
dung dich trichloroacetic acid (100 g/l). Hon hop phan tng
duoc ly tim vai tée do 4000 vong/phut trong 10 phut. Cubi
cung, 0,5 ml phan trén dung dich sau ly tim dwoc pha véi 0,5
ml nude cat va 0,1 ml dung dich FeCl, 0,1%. Hdn hop dugc do
& bude séng 700 nm biang may do quang pho. Két qua duoc thé
hién bang mat do quang (OD) do dugc. Mét do quang cang cao
thi kha nang khr cang cao.

Phan tich sé li¢u
S6 liéu dwoc phan tich ANOVA, sau d6 kiém dinh trung
binh bang phuong phap Tukey ctia phan mém Minitab 16.0.

n



s Khoa hoc Ky thuat va Céng nghé

Két qua va ban luan
Ham lwgng polyphenol va flavonoid tong sé

Ham luong polyphenol va flavonoid tong sb ciia cac phan
doan dich chiét tir gao luc va gao mam dugc trinh bay trong
bang 1. Di vai polyphenol tong sb, két qua cho thiy phan
doan ethyl acetate c6 ham lugng polyphenol cao nhat trong ca
hai dich chiét tir gao lirc va gao mam, khac biét khong ¥ nghia
théng ké & mirc 95%. Ham lugng polyphenol trong phan doan
nudc cta gao lirc cao hon 4 1an so véi gao mam. Trong khi ham
lugng polyphenol trong cac phan doan hexane va chloroform
gitra hai mau gao khac biét khong y nghia thong ké (p < 0,05).

Bang 1. Ham lugng polyphenol va flavonoid téng so trong céac
phén doan ctia dich chiét tir gao Iic va gao mam.

Phén doan dich  Polyphenol tong  Flavonoid tong s6
chiet s0 (ng/g) (ng/g)
H 20,33£2,36 cd 8,97+0,31 ¢
C 22+0,15cd 0,32+0,01 e
Gao lurc
E  163,14+1148a 33,71+1,49 a
N  90,1+10,13 b 26,3243,00 b
H 0,57+0,02d 0,23+0,03 e
5 C  2,64+0,08 cd 0,55+0,02 e
Gao mam
E  148,6+13,1a 25,29+0,20 b
N 22,46+1,29¢ 5,01+0,29 d

Cac chii cai theo sau trung binh £ do léch chudn khac nhau thi khac biét
c6 y nghia théng k& & mic 95%; H: Hexane; C: Chloroform; E: Ethyl
acetate; N: NuGc.

Flavonoid tong sé trong gao luc cao hon trong gao mam &
hau hét cac phan doan. Cu thé, ham lugng flavonoid trong phéan
doan hexane, ethyl acetate va nudc trong gao ltc lan lugt cao
hon trong cac phan doan tuong ing cia gao mam, khac biét co
y nghia thong ké & mtrc 95%.

~ Tu bang 1 rit ra két luan rang, polyphenol va flavonoid
tong soO trong gao Itrc va gao mam Ia khong co sy khac biét.

Kha nang ché'ng oxy hoa

Kha ning chong oxy hoa cta phan doan dich chiét duoc
trinh bay trong bang 2. Két qua ghi nhan phan doan ethyl
acetate ctia gao mam c6 hoat tinh trc ché DPPH cao nhat trong
cac phan doan, ké dén 13 phan doan ethyl acetate va chloroform
cta gao lic, voi kha ning te ché trén 50%. Pbi v6i phuong
phap ABTS, kha nang trc ché cta phan doan chloroform trong
gao lirc 1a cao nhat, khac biét co nghia théng ké & mirc 95%,
cao hon cac phan doan cia gao mam. Tuong tu, d6i voi kha
ning kht, phan doan nay ciing cho két qua cao nhat. Thong
thuong, céc chét thudc nhom acid béo va terpenoid dugc tim
thdy trong phan doan chloroform. Trong khi cac hop chét
polyphenol va flavonoid phan cuc thuong tim thdy trong phan
doan ethyl acetate va nudc.

Tir bang 2 ¢6 thé két luan ring, kha nang chdng oxy hoa
ctia phan doan dich chiét gao ltc va gao mam cling khong co
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Bang 2. Kha ning chéng oxy héa in vitro trong cac phan doan cta
dich chiét (néng do 0,5 mg/ml) tif gao lic va gao mam.

Phén doan Khi ning irc ché  Kha niing te ché  Khi niing khir
dich chiét DPPH (%) ABTS (%) (OD)
H 18,80+0,76 f 9,570,45 g 0,161£0,004 g
C 6853+0,73b 73,45+1,98 a 0,357+0,006 a
Gao lirc
E  6991£2,16b 47,64+2,47 ¢ 0,279+0,004 d
N 4435+143¢ 20,80+1,71 £ 0,233+0,002 e
H 884£223¢ 14,07+1,88 g 0,176+0,004 f
Gao C 51,284046d 39,77+2,85d 0,291+0,003 ¢
mam E 76434038 a 61,54£2,26 b 0,303+0,005 b
N 64,83£0,67c 32,14£2,39 ¢ 0,296+0,001 be

Céc chii cai theo sau trung binh + do léch chudn khac nhau thi khac biét
c6 y nghia thong ké & mic 95%; H: Hexane; C: Chloroform; E: Ethyl
acetate; N: Nudc.

su khac biét.

Két qua nghién ctru kha niang chdng oxy hoa ciia dich chiét
nudc tir gao mam va gao lirc ciia Esa va ctv [7] ciing cho thdy
su khac bi¢t gitta 2 loai gao nay khong cé y nghia ¢ ca ba
phuong phép la DPPH, TBA (Thiobarbituric acid) va FTC
(Ferric thiocyanate).

Qué trinh ndy mam xay ra lam ting dang ké ham lugng
GABA trong gao nhu nhiing bdo céo truge ddy. Tuy nhién, ham
lugng polyphenol va flavonoid tong s6 trong cac phan doan
dich chiét cia gao mdm khong tang nhiéu so v6i gao chua nay
mam Dong thoi, hoat tinh chéng oxy hoa cua gao chua nay
mam trong mdt s6 phan doan cao hon trong gao mam.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
Vat ly
Héa hoc
Khoa hoc trai dat
Khoa hoc sy song
Khoa hoc mai trudng
Khoa hoc nano
Khoa hoc tinh toan

0. Cac linh vuc khoa hoc tu nhién khac

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc linh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Phin 14p cdc chiing vi sinh vit ¢6 kha ning phan gidi cellulose manh phuc
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Trin Hoang Diing, Huynh Vin Hiéu, Trin Duy Dwong, Nguyén Thanh Cong

Nghién cttu danh gia kha ning khi hoa chit thai rin sinh hoat 1am nhién
liéu thay thé.

Lé Cao Chién, Nguyén Thi Tam, Trin Quéc Huy, Nguyén Hong Quang,
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Ung dung 4nh vién tham két hop mé hinh thity vin trong nghién ctru dong
chay lii lwru vue song VE tinh Quang Ngii.
Nguyén Thi Thu Huyén

Giai phap hru gii va khai thac nwéc trong mét s6 thanh tao bé roi khu vure
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Nguyén Vii Viét, Nguyén Huy Vuong, Tran Vin Quang, Pham Vin Minh
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Nghién ctru chuyén héa gellan thanh gellan khir acyl.

Nguyén Thi Hong Ha, Trdn Thi Mai, Lé Khanh Linh, Nguy&n Thi Xuan Sam
Kha ning chéng oxy héa ciia phan doan dich chiét tir gao mam va gao hirc.
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The problem of value-sharing and uniqueness between the difference
operator and the differential equation for the meromorphic function of
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A study on high-order optical filters based on coupled resonators
through the slot waveguide in two-dimensional photonic crystal.
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Operation orbit analysis to evaluate the imaging coordination capability
of small satellites, an experiment with VNREDSat-1 and BKA.
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An investigation on the electronic states of VGe ™ (n = 1-2) clusters by
CASSCF/CASPT2 method.

Minh Thao Nguyen, Thanh Tuan Tran, Tho Thanh Bui, Quoc Tri Tran, Van
Tan Tran

Changes of some chemical constituents and bioactive compounds of
garlic (Allium sativum L.) clove during storage.
Ai Thach Nguyen

Expression of triggered earthquakes at some hydropower plant
reservoirs in Vietnam.

Dinh Trong Cao, Anh Tuan Thai, Dinh Trieu Cao, Van Dung Le, Dac Cuong
Nguyen

Isolation of cellulose-degrading microbes for rice straw decomposition.
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A study into the possibility of gasifying domestic waste to produce
alternative fuels.
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Application of satellite images in combination with the hydrological
model for the study of flood flow in Ve river basin, Quang Ngai province.
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Solutions for water storage and exploitation in some loose formations of
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Analysis of the specific energy consumption for underground mining
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Evaluating the possibility of removing Ni?* ion from aqueous solution by
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