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Khoa hoc Tu nhién

Gia thuyét Hayman trong truong s phic va p-adic

Vi Hoai An*

Truong Cao dang Hai Dwong

Ngay nhan bai 30/9/2016, ngay chuyén phan bién 6/10/2016, ngay nhan phéan bién 7/11/2016, ngay chip nhan dang 8/12/2016

Muc dich ciia bai viét nay 1a thiét 1ap mot sé két qua vé Gia thuyét Hayman trén truong phirc va p-adic. O
day, tac gia xem xét van de chia sé gia tri, m¢t so phién ban cua Gia thuyet Hayman doi véi cac da thire vi
phan dang /™ ((/)™) @ ..((f) ™ ™ trén trwong phirc va p-adic, cac toan tir sai phian va da thirc sai phan dang

P(f) (ALf) w.(Aif)svaP(f) (f(z+e)"..f(z+kc)™ trén trudng p-adic.
Tir khéa: Gid thuyét Hayman, ham phén hinh, p-adic, trwong sé phikc.

Chi s6 phin logi: 1.1

Hayman conjecture in the complex
and p-adic fields

Summary

The purpose of this paper is to establish some
results on the Hayman Conjecture in the complex
and p-adic fields. The author discusses the value-
sharing problem, some versions of the Hayman
conjecture for differential polynomials of the

form /™ ((f)™) @ ..((f) ™ in the complex
and p-adic fields, and difference operators
and difference polynomials of the forms

P(f) (A f) n(dif) 1 and P(f) (f @+ &) o(f (2 + k)™
in a p-adic field.

Keywords: complex field, Hayman conjecture,
meromorphic functions, p-adic.

Classification number: 1.1

1. M3 dén

L thuyt phin bé gis tri do Nevanlinna [1] xiy dung
duge xem li thinh tuu dep d& nhit cha toin hoc the
kF XX, mh ngiy nay dugc goi la 1 thuyet Nevan-
hnna. Noi dung chinh cha lf thoyét phin bé gii tr
i hai Dinh lf od ban. Dinh 1§ o ban thir nhit Ia
m® rémg Dinh 1 od bin cia dai 65, m6 ti s phin
b dBu i tri ofis him phin Knh khic hing trén
mt phing phitc C. Dinh 1§ o ban thit hai B m

*Tac gia lién hé: Email: vuhoaianmai@yahoo.com
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rong Dinh 1y Picard [1], mé ta Anh htdng oia dso
trong nhimg img dung séu sic oia lf thuyet phan
b gis tn 15 vin d& xic dinh duy nhit cho cic him
phin hinh khic hing phiic qua digu kién anh ngrde
ciia tap hop diém mi ngly nay dwge goi 1i Binh 1y
4 diém, Dinh 1 § difm cia Nevanlinna [1]. Ha Huoy
Khoii [2-6] Ih ngui¥i dfin tién xy dung tocng tr 1
thuyét phin bé gis tri che truitng p-adic. Ong vi cic
hor 4 di thigt lip cic ket qoi twdng g 1 thoyst
Nevanlnna che tr¥ng eb phitc p-adic mé ngiy nay
thuiing poi 1i 1 thuyst Nevanlinna p-adic. Ho di dua
ra hai Pinh lj chinh cho hiwm phin hinh v anh x=
chinh hinh p-adic. M&t trong nhitng img dung sin
sic oia lj thuyst phin bé gia tri trong trudng padic
15 van d& xic dinh doy nhit cho cac hiun phin hinh
khic hing p-adic qua dizu kign anh ngrde oia tap
hep difm mh ngly nay dude gei b tung ty olia Bich
I 4 difm, Dinh 1§ 5 difm cho troiing p-adic. Vin 43
xiic dinh duy nhat lifn quan chit ché dén vin d2
nhin gia trl. Cac ket qoi litn quan d&n hai vin d&
nay li sin sfic va phong phin Mo dich cia bai bio
niy 13 xét vin dé nhin #ia tr1 461 »di da thitc v1 phin
cha ham phin hinh phic va p-adic - van dé Lién quan
miit thigt d&n Gii thuyft Hayman mi chimg t6i s8
deé cip dén ngay san day.
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2. Gl thuyft Hayman trong triing ab phive

Hign nay, phin bi gia tr1 vi van dé xac dinh duy
nhit d& dugec nhign nhi todn hoc trong ¥ ngoli nuitc
x£t trong moi hign hé v da thic v phiin ois ham
phiin hinh vi &nh ngmic coiia cic difm rigng ré. Ngud
khd ordng hwng nghién oo niy 14 Hayman [1].
Nim 1967, Hayman [1] ofing dira ra gid thoyt san
diy:

Gih thuyét Hayman [1, 7). Nén mét ham ngayén
f théa min ™ {2) f {z) # 1 v n Lk mdt 6 nguyén
dirdng nio 45 vi wi moi 2z € C thi f 1i hiing,

Gia thmyét Hayman di dwdgc Hayman [1] kigm tra
d61 v him nguyén méu viet va n > 1, di duge
Clunie [¥] kifm tra d5i v % > 1. Lién quan dén Gia
thuyet Hayman 1i van d2 nhin gii tn cia da thic
vi phian. Hién nay, vin dé nhin gii tri coa da thic
¥i phiin L Fnh vuc nghién ciiu manh mé v 861 dong
¥h nhign ket qui ein sic.

Nim 2006, Newo - Pang - Zalcman [E] da nhan
duge k&t qoa san:

Binh 1§ 1 [8]. Néu f i bim phin hinh sién viét
trén € vibm > 1 thi f*(z) f (z) ohan g tr phi
khir () bat kj v han lin.

Chi § ring, ta cf thé viét f“f=ﬁ[f"+1]‘.]{hi
d6, Gia thoyet Hayman lim nay minh vin d& nhin gia
iri coa dac him bic cao cia him phin hinh. Nim
2007, Bhocanurmath - Dyavanal [9] d& dwa ra dmh
B san day:

Dinh If 2 [9]. f i him phin hinh sién viét trén
C vi %, k | chc 66 ngoyén ddng whi & > k4 3. Kia
d6 (f)® nhsn gis tri phic khic 0 bat ky v6 han
Lin.

Quan sit Dinh 1j 1, 2, ta thiy hai dmh l§ niy
khing sy ra dude hiwm 15 hiing - 461 b tnee tiép
cia (i3 thuyét Hayman, Tit nhan xét niy, chiing 51
tnre tifp kifm tra dudc Gid thoyét Hayman., Nim
2012, Ha Huy Khoal - Vii Hold An [§] da dia ra kit

qui Bau:
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Dinh 1§ 3 [§]. Cho f li him phan Kinh trén €
vi =,k 1 cic 85 npuyén dutng, = > k+3, 2 £ T,
A0 Nea {[f®02) £o,vimpize Cth f a
hing.

D chimg minh Dinh I 3, ta cin cic bd d2 sau:

B4 dd 4 [§. Cho f i him phin kinh khac hing
trén C va 1, k L citc 68 ngoyén dwcng, & > E v g L
cre difm cia f. Khi 46

[_f"}fﬂ—m, & 35 @ 1a him chinh Knh
trong lén cin ofia 8, P = p7 (o), gele) # 0

Bd 43 5 [B]. Cho £ Ii him phin Hinh khiac hing
trén C va i, k I cic o5 npuyén dudng, n > &, ¢ vi b
I oue &ifm vh khong didm ofia f. Khi 45

=%

Y

(] ke
Uﬂ] ~ o 345 p =y (e} hale) £0
ﬁJ
&
% = (z-0)DEG,, 345 m = p3(H), Se(b) £ 0
B d2 @ [5]. Cho f li him phin kinh khac hing
txén € v 1, & 1 cic b nguyén dung, & > &+ 1
Khi 45

Tlr, £) < T(r, (FY¥N+-S(r, F), néi teng (F)E
1i khic hiing.
anh Lhair hin

han
ham phan nh

§

|
;f
=
F o
I
B
L
E' 3
s
[
-
_|_
-

aeC a#£0 Khids
n—k—1
n+k {fﬂ]iﬂ
Chiéng manh cic Dink B 9
Gia gir f la hiim phiin hinh khic hing trén C. T
day, = > k + 3 vh theo BS 42 7 ta ob

T J) S Nl ey — )+ 1)

n—k-2 M) iU
n+k T{r, J) T(r, f)
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M T, L
Cho r tifn ra ¥6 han ta nhin am{— o) =
T{r, J)

0 véi r 3 Lén ndo 45. Khi d6 (f™)® nhin gis tri ¢.
Man thodn. Vay f 13 hing trén C.

Nim 2016, Hi Huy Khodi - Vi Hodi An [5 &
téng quat boa Dinh 1y 3 cho da thitc vi phan kin
P = f{(fmed..((fj™)%). Ho di nhin dugo kit
qui. Fan:

Binh 1§ 8 [5]. Cho f I him phn Knh trén C,
E, %1, Mg, ...y N, Ty, g, .y Te 1 ciic 80 ngoyEn dudng,
n li 85 nguyén khéng im théa min dita kién

E &
Ry > ljvlimoil <<k n+Y >3+ 4,
P 1

aECeA0 NuPLe Wimdze Cafh
hing.
Pé ching minh Dinh 1§ 8 ta cin cic bd d& san:
B dA 9 [5]. Cho f 1s hin phan Kinh khic hling
trén C va k, 14, g, ..., g, b1, B3, ..., Bz 15 cic 85 nguyen
ductng, 1 i 86 npuyén khing &m thoa min dién kién
ng>bywdimoil <<k nt) my>3) traeCnA,
= =
Khi 46
D T R N

n+):;=lnj-— 1
+&{ 1.

Chitng mink Dink i §
Gi& st f Ih hium phin hinh khéc hing trén C. Ti
day, n+3 54y 23431 4 e B A2 8 tach

1

2
(5 <
n+E:=1nj— 1

Nafr, U...}[i] — n)

n+E:=1n5—E:=1tj—2 < 1 Nl{"m'{Fji‘.lI}__.]
= E
ﬂ—l—Etj:lﬂj—] H+Ej=1ﬂ_f—]. T[r'lf]
&0
TG, 1)

Churﬁﬁnmvﬁh;ntanhﬁndmjum;{— Eﬂ j”"’}:a-
1
0 v r da ldn nao do. Kl dé # nhin pia tn ¢ Mao
thoin. Vay f la hiing trén C.
Trong nhing nim pin day, vin d& nhin gid tri
duce nhidn nhi tefin hoe trong v ngohi nuite xét
trong méi itn hé whi da thitc mi phan, toan 4 eai
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phin cfia him phin Kinh v& inh ngede cia céc $im
néng . Nim 2008, Halburd vi Korhonen [10] di
thist 1ap twdng tr clia I thoyst Nevanlinna cho todn
ti% nai phiin chia hirn phin Hnh o6 bic hito han. Nim
K7, L. Laine v& C.C. Yang [11] 45 thist Iip trdng tr
kit qui cia Hayman cho mét kiZn da thit sai phin
diic hist cfia him nguyén sitn ¥igt of hic hite han.
Hai &ng d% chimg minh k&t qoa san diy:

Dinh 1§ 10 [11]. Cho f 15 bin nguyén sén vist
o5 bac hitn han trén C vh e I mat s phitc khic 0,
7 I mit 66 ngoyén, i > 2. Khi 46 ™ (z)} F (2 + ¢
nhiin &, & € C, & 5 0, v& han lan.

Nim 2009, K. Liu vh L.Z. Yang [12) 45 thi% lap
cic kst qui tung te Dinh 1§ 10 cho tofn £ sai phan
cia him npoyén mén viét b bac hitu han.

4. Gld thuy#t Hayman trong trdng ab p-adic

Trong muc niy ta luén gia thiet K I mot truitng
dic 55 khong, diy &f vi chofn khéng Archimedean
v dfng dai 8. Céc khii niém, kf hifu vi k&t qud
dimg trong bai bio ny & cic tii Lizn [2-8]. Vi chodn
p-adic tit hin chofn Euclidean nén nhidu k&t qui
trong 1 thuyet Nevanlnna p-adic tot hdn cic ket
qua trong I thuyft Nevanlinna. Ching han, i Binh
} Picard padic 2] o5 thé suy ra ring: Nén mgt him
nguyén f trén K thoamin f*{2) f (z) £ 1vdin > 1
Ii mét 85 nguyén dudng v v mei z € Kihi f I
hiing. Vi vy, san diy chimg tHi s nén ra tudng tu
cha ik thuydt Hayman cho truitng padic d&i v
hiim phin Kinh trén K.

Gla thuybt Haymsan padic 5. Nén m5t him
phin hinh f trén K thia min f*(2) f (z) £ 1 wiin
I mét &8 nguyén dudng nio 45 vi v moi z € K th
f Ii hiing.

K&t qua din tién theo hufng nghifn cin niy thode
v J. Ojeds [19]. Nam 2008, I. Ojeda [19] 45 nhan
ductc k&t qua san:

Dinh I§ 11 [19]. Cho £ I him phin hinh trén K,
n > 2 i mbt e5 nguyen va ¢ € K— {0}. Khi d6 nén
F(2) £ (2) # o v moi 2 € K thi f i hing.
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Nim 2014, A. Escasmnt vi J. Ojeda [14] 45 xem xét
Dinh I 11 trong truing bop & — 2. Géin day, Ha Hoy
Khoai vi Vi Hodi An [3-5], Ha Huy Khoai, Vi Hoai
An va Nguy&n Xuén Lai [6], Vi Hoai An - L& Thi
Hoai Thu [15] d& thist lip cic kit qui tudng tu cac
Dinh 1§ 1, 8, 10 cho da thitc vi phin, toin ti eai phin,
da thitc sai phin ciia him phan hinh trén K. Cic Lt
qui niy di gip phiin khing dmh Cia thuyét Hayman
p-adic. Nam 2011, Ha Huy Khodi va Va Hohi An [4]
da tng quit héa kit qui cha J. Ojeda [19] che da
thirc vi phin kifu f™{{f)*)™. Ho da nhin ducc kit
o Eau:

Dinh 1§ 12 [4. Che f 15 him phin kinh trén K
thia man &t kign M F1EN™(2) £ o v moi 2 €
K, o £ K— {0} v& cic sb nguyen khéng im m, i, k.
Khi d6 f 1i da thirc bac < & néu mit trong cic dizn
loén san day xiy ra:

i} f 15 mgt hiam ngnyén

H— Mhﬂi{:m} 1
2 = b ]

ik>0vam=1n>>
n>1

Dinh 1§ 12 [6]. Che f 1i hiun phan hinh trén K,
%, k li cic 56 nguyén dwedng, n > k42, s c K, o #£ 0.
Néo (f®{2) # o, v¥i ma z c K thi f 15 hing.
Cho da thirs vi phan P — Fr{{fy™)d. ((fm)
trén K. Khi 45 ta o

Pinh 1§ 14 [5]. Che f li hium phan hinh trén K,
K, 1y, Rz, ..., BE, 11,13, ..., iz 1l cic 65 ngoyén dcmg,
% 1i 85 ngoyén khing im thoa min diEn kién

E B
Ny >lLivEmoil<F<E N+ Ny =24+ ty
=1 =

ceK aAD Nen P Ao, vhimoiz = Kl f s
hing.

Cho F 15 hium phan hinh trén K. Thin ti sai phan
cip %+ 1 cia f dude xic dinh nhir san:
Ay f —f(z+0F (&), AL — B, fruy AT —
AT (f (z+0) — F ()
n=1,2.. 848 ¢ K i mst hing 5 khc

FTL . TR I % uL L L= o oa_= a0
LG I e OG5 UOUE 08T 7l OWe me Yiew & = g & —

a™...(z — ).
padic 451 w4 todn 4% sai phin padic.

Pinh 1§ 15 [4]. Cho § ham phan hinh khic hing
trén K va », k,#,g,1 = 1,2, ...,9 la cic 8d npuyén
ducing, & > l,qzl,hzl,nzgiﬂh+l}2‘+q+

=
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Hl—agh, o € K, o £ 0. Khi 35 P(f)(ALf)s... (ASf)%

nhén gis i .

Binh 1 san day khing dinh Gid thoyst Hayman
padic d&% v da thirc eai phan padic.

Dinh 1§ 18 [4]. Gia s f 15 him phin hinh khac
hiing trén K 3,0, 8, k,i = 1, ..., & I ciic 86 nguyén
ducng, s > 1, > 1L, k> l,nggqf—kﬂi—l—a‘—kl,n*&
K, o # 0. Khi 46 P(f) (f (z-+ )* .. (f (= + ko))
nhn gis tri .

Trang truitng p-adic nhitn bifn, V& Hobi An - L
Thi Hoai Tha [15] nhin duwtc ket qoa san:

b 17 1R (Tha F 1 hien nhin hinh 48 KT
=i Iy i L T iR DRIm paERmm ainme

= urem S
vi 1 i 65 ngoyén dwdng, & > 1. Gia = bing f"AL
khéng nhin pistri 1, Wimdik = 1,...,m. Khids f
Ii hium hing.
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Nghién cuu phudng phap thiét Iap thang do nhay d4 roi
dung dé thiét 14p chuan do ludng qudc gia vé cuting do sng

Cao Xuin Quan’, Hoang Ngoc Diing, Lé Ngoc Hiéu,
Lé Thi Thu Thiy, Nguyén Thi Huyén
Vién Po lwong Viét Nam (VMI)

Ngay nhén bai 26/12/2016, ngay chuyén phan bién 30/12/2016, ngay nhan phan bién 23/1/2017, ngay chap nhén dang 25/1/2017

Trong linh vue do lwdong, viéc thiét l1ap cac don vi co ban trong hé SI tai cac Vién Do lwong Quéc gia la dac
biét quan trong. Péi véi linh vure do lwong quang, don vi do thang do nhay do roi (A/Ix) rat quan trong,
don vi nay dugc sir dung dé thiét l1ap don vi cwong do sang candela, quang thong va d¢ roi [1-3]. Trong do,
candela la 1 trong 7 don vi co ban quan trong. Hién nay, c¢6 hai phwong phap dwgc sir dung dé thiét lap
don vi thang d§ nhay d¢ roi, do 1a phwong phap sir dung thang d¢ nhay ctia quang ké chuén da biét gia tri
do nhay d¢ roi va phwong phap sir dung nguf”)n chuin di biét gia tri cwong do sang. Cac phwong phap st
dung dé thiét lap thang d¢ nhay do roi nhiam muc tiéu c6 d¢ khong dim bao do nhé.

Trong bai bao nay, cac tac gia nghién ciru phat trién hé thong chuin thang d nhay dé roi dé thiét 1ap don
vi dd nhay d roi trén co sé phwong phap sir dung thang dd nhay cia quang ké chuin da biét gia tri do
nhay d9 roi. Hé thong chuin thang dd nhay do roi dwgc nghién ciru phat trién (VMI-PR-006) di dwgc siv
dung dé thiét 1ap don vi thang d9 nhay d9 roi quang ké chuin (P30SCT; S/N: 09B622; Hiang LMT - Diic)
¢6 d khong dam bao do wéc lwgng khoing 0,62%. Két qua di xac dinh dwoc thang dd nhay dé roi quang
ké chuin trén hé thong chuan VMI-PR-006.

Tir khéa: cwong dé sing, dp nhay dp roi (A/Ix), don vi SI, quang ké chudn.

Chi sé phin logi: 1.3

Mé dau cuu phat trién hé théng chuén thang d6 nhay do roi trén
co s& phuong phép so sanh véi quang ké chuan da biét
thang d¢ nhay do roi. Trong phu'o‘ng phap nay, thang do
nhay d6 roi chuan ctia quang ké chudn can hiéu chuan
duoc xac dinh dya trén thang do nhay d6 roi cia quang
ké chuan da biét. Thang d6 nhay do roi quang ké chuan
can hiéu chuan dugc tinh theo cong thuc sau [5]:

Thang d6 nhay d6 roi ciia quang ké chuén cé vai
tro dic biét quan trong, dung dé thiét 1ap don vi cudng
do sang (cd), quang thong (Im), do roi (Ix) [1, 3, 4].
Dic biét, theo Thong tu s6 23/2013/TT-BKHCN ngay
26/9/2013 ctua Bo Khoa hoc va Cong nghé quy dinh vé
do luong ddi voi phuong tién do nhom 2, thi phu’ong . A
tién do do roi thudc danh muc dugce st dung de bao vé sT=d VS (1)
suc khde cong déng, bao v¢ moi truong, phuc vu thanh " E, y'-CCF*
tra, kiém tra va trong cac hoat dong cong vu khac duoc
kiém soat theo yéu cau k¥ thuat do luong quy dinh tai L, , , \
vin ban k}~] thué:lt do llIO'l’lg Vlét Nam (DLVN 257) da quang ké can hléu chuan va quang ké chuan (A/IX), )‘/T,
ban hanh. Trong ndi dung PLVN 257, yéu cau k¥ thuat yR twong ung la dong quang do duoc tir quang‘ké can
d6i v6i quang ké chuan dung dé kiém dinh phuong tién hi¢u chuan ‘Va quang k& cl}uén (A); E, 1a do roi Fhl}ﬁn
do d6 roi duoc din xuét tir thang d6 nhay do roi cia duogc xac dinh tir quang ké chuan; CCFR 1a hé so hiéu
quang ké chuén véi do khong dam bao do mé rong U chinh mau va duoc tinh theo cong thire:

<1,0% (k=2) [4].
U | Je.s,, ()2 e 2l (2
Hién nay, hau hét cac Phong do luong quang hoc tai CCF - )

cac Vién Po ludong Qubc gia (NMIs - National Institute
of Metrology) trong khu vurc va trén thé gi¢i da nghién I e (Al I (2)S,.,(2)d

Trong do, 5!, s* twong tmg la do nhay do roi ciia

‘Tac gia lién hé: Email: quancx@vmi.gov.vn
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Study on the illuminance responsivity scale
realization for the national measurement standard
realization of luminous intensity

Summary

In the National Measurement Institutes,
establishing the basic SI units is especially
important. And the illuminance responsivity
scale (A/Ix) unit plays a vital role in the optical
measurement. This unit is used to constitute
luminous intensity (candela), luminous flux (Im),
and illuminance (IxX) units. Among them, the
candela is one of the basic SI units. Currently,
there are two methods used to develop the
standardized illumination sensitivity system:
using a standard light source and using a
standard photometer with a given illuminance
responsivity scale.

To increase the accuracy of the measurement
system, in this study, the authors developed the
standard illuminance responsivity scale to set
up illuminance responsivity units on the basis
of using a standard photometer with a given
illuminance responsivity scale. The developed
standard illuminance responsivity sacle system
(VMI-PR-006) was used to set up the illuminance
responsivity scales of the standard photometer
(P30SCT; S/N:  09B622; LMT-Germany
company) with an uncertainty of measurement
U estimated about 0.62%. As the results, the
illuminance responsivity scales of the standard
photometer on the VMI-PR-006 system were
determined.

Keywords: illuminance responsivity scale (A/Ix),
luminous intensity, SI unit, standard photometer.

Classification number: 1.3
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Trong do, e la phan bd phd ngudn sang A (CIE illu-
minant A), e, 1a phan bb ph6 ngudn sang dung cho hiéu
chuin d6 nhay dé roi do bang thiét bi do phd bic xa,
S ,1a do nhay pho ‘Euor}g doi cua quang ke chuan, V()
l1a ham d¢ nhay phé mat nguoi.

Trong cong trinh nay, chiing t61 nghién ctu phat
trién hé théng chuén thang d¢ nhay do roi trén co s&
phuong phap so sanh v&i quang ké chudn da biét trudce
gia tri thang d6 nhay do roi (Sf ). Chiing t6i su dung hé

théng chuin thang do nhay do roi da dugc nghién ciru
phat trién (VMI-PR-006) dé tién hanh hiéu chuan
thang d6 nhay d¢ roi ciia quang ké chuan (model:
P30SCT; S/N: 09B622) va c6 tinh dén chi sd E_- 1a chi
sd danh gia trong quan kha nang thyc hién hiéu chuan
thang d6 nhay do6 roi ciia quang ké chuan giira hai
phong thi nghiém.
Thuc nghiém

Chung t6i da sir dung hé thong chuan thang d6 nhay
do roi (VMI-PR-006) duoc nghién ctiu phat trién tai
Vién Po ludong Viét Nam dé tién hanh thyc nghiém
hiéu chuin thang d¢ nhay dd roi ciia quang ké chuan.
Trong phan thyc nghiém nay, quang ké chuan (model:
P30SCT; S/N: 01B1042; U = 0,4%) da biét trudc gia
tri thang d6 nhay do roi (sf ) dugc sir dung lam chuéan

quang ké chuin (model: P30SCT; S/N: 09B622) la

quang ké can hiéu chudn thang d6 nhay do roi (sD).

Ngoai ra, chung t6i sir dung thiét bj do dong nhé (Pico-
ammeter 6485 Keithley) dé xac dinh cic dong quang
(7, ¥®). So dd hé théng chuian (VMI-PR-006) duoc
biéu dién trén hinh 1.

Tém chin sang

beén chuin
/ /’\ Quang ké chuin
' 1 ) ' )

Truc quang

Gia tric quang

| I I Iy
[ ] I 1 ]I ] nhict
B9 ngudn DC cung Thiét bj do
cap cho dén chuan pho burc xa
Thiét bi do dong nho \—

B¢ mdy vi tinh

Hinh 1: so dé hé thong chudn thang @6 nhay do roi (VMI-PR-006)



Khoa hoc Tu nhién

Trong qua trinh thuc nghiém, dén chuan Tungsten
halogen (P = 1 kW, FEL) duoc lap dat trén gia tric
quang va cin chinh théng qua thiét bi dinh tim bang
laser. Piéu kién 1am viéc cua dén chuin véi nhiét do
mau tir 2700 K dén 3200 K dugc xac dinh théng qua
thiét bi do phd birc xa CS-2000A (Konica Minolta,
Japan).

Két qua va thao luan

Khio sdt anh hwong cia dién dp dén nhiét dp
mau ddc trung cua den

Trong nghién ctru nay, chung toi tién hanh ting
dong nudi cho dén chuan dén khi dén chuan phat xa
ra nhi¢t do0 mau dac trung (CT = 2856K), thoi gian
thyc hién ting dong nudi khoang 2 phit. Do thi sy phu
thudc nhiét d6 mau cta dén chuan vao dién ap dugc
biéu dién trén hinh 2.

2857.0 4

2856.5

2856.0 E-E-E-N-E-EH-E-B-E-E-E-B

Nhiét d6 mau, K

2855.5 4

28550 m-m-E-E-E-H

T T T T
92.05 92.10 92.15 92.20 92.25 92.30

Dién ap den chuén, V

Hinh 2: do thi phu thudc cua nhiét dé mau vao dién dap cua den chudn

Tir két qua thu duoc trén hinh 2, ching ta c¢6 thé
xac dinh duge diéu kién lam viée cia dén chuan. Co
thé théy, dién ap cap cho dén chudn phat ra birc xa c6
nhi¢t d0 mau dac trung 2856 K c6 gia tri trong khoang
tir 92,12 V dén 92,23 V dugc xem la ving dién 4p lam
viéc ctia dén chuan.

Ddnh gid mirc dé tin cdy ciia hé thong chuin
VMI-PR-006

Dé danh gia muc do tin cay cua hé théng chuén
dung dé hiéu chudn thang do nhay do roi cia quang ké
chuan, chiing t6i tién hanh hiéu chuan thang d6 nhay do
roi ctia quang ké chudn can hiéu chuan (P30SCT; S/N:
09B622) trén hé thong chuan VMI-PR-006 (VMI). Két
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qua thu duoc dugc tong hop trong bang 1 va 2.

Bng 1: két qua hiéu chudn thang dg nhay dg roi cuia quang ké chudn
(P30SCT;: S/N: 09B622) trén hé thong chuan VMI-PR-006

Mikrc d§ Dong Gia tri d§ nhay dwoc xac
TT | roichuan | quang | dinh trén h¢ VMI-PR-006
(Ix) (nA) Sv, (nA/Ix)
1 73,05 986.,9 13,51

Bdng 2: udc lwong do khong dam bdo do phép hi¢u chudn
thang do nhay do roi cua quang ké chuan (P30SCT; S/N: 09B622) [5, 6]

D) khong dim

Ky hiéu cic thanh ? a Hé sb
phén dj khong Mo ta Pao dofhuan nhay | G, (y)
dim bio do ciia thanh phan twong | "
phép hi¢u chuén abi u,(y) [%] i
R Gay ra boi cac phép do lap
u, (y )rcw quang ké chuan 0,03 ! 0.03
R Gay ra boi viée 1dp dat quang
u, (y )altgn ké chuin 0,05 ! 0,05
R Gay ra boi dong nudi den
ur (.y )instr'umem chuén 0,01 8 0.10
u, (yR )_Y,my,igh, Géy ra boi dnh sdng phong 0,08 1 0,08
R Do khong dam bao do quang
ur( v )m, K& chudn 0,20 1 0,20
T Gay ra boi cdc phép do lap
U, (y )ffp quang ké chudn can hi¢u chuan 0,02 ! 0.02
u, (yT )S”_ay,igm Gay ra boi anh sang phong 0,08 1 0,08
T) Gay ra boi dong nudi den
ur J /instrument chuin 0,01 10 0.10
T Géy ra bai viée lip dit quang
u, (y )align ke chuan can hi¢u chuan 0,05 ! 0,05
v repro DG tai lap hé thong chuén 0,12 1 0,12
u,, (SVT ) B khong dim bio do tong hop .
s k= D§ khong dam bao d
Ur (SV ; k=2 0 khong dam bao do mo rong 062

Do khong dam bao do mé rong thu dugc khi hi¢u
chuan thang d6 nhay do roi quang ké chuan (P30SCT;
S/N: 09B622) trén hé thong chuan VMI-PR-006 c6 gia
tri 1a U = 0,62%, v6i hé s6 phi k = 2. Dé danh gia mirc
d6 tin cay cua hé théng chuin, chung toi tién hanh thuc
nghiém xac dinh két qua hi¢u chuin thang do nhay
d6 roi quang ké chuan trén hai hé théng chuan VMI-
PR-006 (VMI) va LMT (san xuét tai Dtc). Két qua so
sanh dugc trinh bay trong bang 3.

Bdng 3: két qua so sanh phép hiéu chudn dé nhay do roi quang ké chudn
giita hai hé do VMI-PR-006 va LMT [7]

Mikc dé roi Do nhay do roi Sai léch tuyét dbi
(Ix) Sv(nA/Ix) Sv(nA/Ix)
VMI-PR-006 | LMT | (VMI-PR-006/LMT)-I
100 13,51 13,54 0,0024
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Tl bang 3 d& dang nhén thay, chénh léch d6 nhay do
1oi trung binh tai cac mirc do roi [(VMI-PR-006/LMT) -1]
14: 0,0024 (nA/Ix) ~ 0,24%.

Voi két qua hiu chuin thang d6 nhay d¢ roi
quang ké chuin (P30SCT; S/N: 09B622) dugc thuc
hién trén hé théng chudn VMI-PR-006 (VMI) va hé
théng chuan cia (LMT - Bic), chi s6 En da duoc tinh
c¢6 gia tri En = 0,23 < 1. Két qua cho thdy, hé thong
chuan VMI-PR-006 da dugc nghién ctru ché tao c6 do
chinh xac cao tuong duong véi cac hé thong chuan
thang 6 nhay do¢ roi trong khu vuec.

Két luan

Chung t6i da tién hanh hiéu chuan thang d6 nhay do
roi ciia quang ké chuan bang hé thong chuan thang do
nhay do roi VMI-PR-006 da dugc nghién cuu va xay
dung tai Vién Po luong Viét Nam. Két qua cho thay
thang d6 nhay do roi cia quang ké chuan (P30SCT;
S/N: 09B622) dat dugc do khong dam bao do md rong
udc lugng khoang 0,62% (k = 2).

D3 tién hanh so sanh két qua hiéu chuan thang do
nhay d6 roi quang ké chuan (P30SCT; S/N: 09B622)
trén hé thong chuin VMI-PR-006 (VMI) va hé thong
chuan cua LMT (DPuc), voi chi sé En d dugc tinh c6
giatri En=0,23 <1.
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C6 thé két luan rang, hé théng chuan VMI-PR-006
xay dung trén co s& phuong phap so sanh véi quang
ké chuin d3 biét thang d6 nhay d6 roi (A/Ix) c6 do
chinh xéc cao twong dwong véi hé thdng chuén thang
dd nhay do roi cua cac Vién Po luong Quéc gia trong
khu vuc va cac hing san xudt trén thé gisi.
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Nghién ciiu ché tao Ti0, tif quang ilmenit bang phudng phap hydrosunfat

Tran Vin Chinh’, Nguyén Thi Hoai Phuwong

Vién Hoa hoc - Vat liéu, Vién Khoa hoc va Cong nghé Qudn su
Ngay nhén bai 21/12/2016, ngay chuyén phan bién 23/12/2016, ngay nhan phan bién 9/1/2017, ngay chip nhan dang 16/1/2017

IImenit 12 mét khodng vat quan trong cé gia tri kinh té, né dwoc sir dung dé ché tao kim loai titan, bot mau
titan dioxit va vat liéu xtc tac quang. Bai bao trinh bay phwong phap méi diéu ché pigmen TiO, tir quing
ilmenit. Phu’(rng phap nay bao gom cac giai doan: nung quing ilmenit véi kali hydrosunfat hoa tan san
pham nung bang dung dich H,SO,; thiy phan dung dich va nung san pham. Nghién ctru vé sw anh huwéng
cia nhiét d¢ phan ung, kich thu’(rc hat, ty 1¢ khoi luwong FeTiO,:KHSO,, nong do axit sunfuric cho thay,
diéu kién t6i wu ciia phan ung la ¢ 600°C trong 2 gio, ty I¢ F eTIO KHSO =1:7, nong do axit sunfuric

5-7%.
Tir khoa: ilmenit, pigmen, titan dioxit, vit liéu.

Chi s6 phén lai: 1.4

Study on manufacturing Ti0, from ilmenite ore
by hydrogen sulfate method

Summary

Ilmenite (FeTiO,) is an economically important
mineral, used as the source of making titanium
metal, titanium dioxide (TiO,) pigment, and
photocatalysts. In this study, a novel process
for producing TiO, pigment from ilmenite is
presented. This process includes the burning
of ilmenite with potassium hydrogen sulfate
(KHSO,), dissolution of the burnt product in
acid (H,SO,), hydrolysis, and calcination. The
significant effects of reaction temperature,
particle size, and potassium hydrogen sulfate-to-
ilmenite mass ratio were studied. The optimum
conditions were found to be 2 hours at 600°C;
using FeTiO,:KHSO, mass ratio of 1:7; and 5-7%
sulfuric acid solution.

Keywords: ilmenite, material, pigment, titanium
dioxide.

Classification number: 1.4
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Mo dau

Titan dioxit (TlO ) 1a mot trong nhitng vat li¢u dugc
su dung nhiéu nhét trong nganh cong nghiép héa chat,
¢6 nhiéu tng dung trong nhiéu linh vyc khac nhau.
Bot mau TiO, c6 kha nang chiu dugc su thay d6i khic
nghlet cua khl hau, khong c6 doc tinh, rat bén mau va
bén hoa hoc, ¢6 dd phan chiéu cao, nén dugc su dung
rong rai trong nganh son, cong nghiép gidy, nhudm, in
mau, lam xuc tic quang xir Iy moi truong, kem chéng
nang, vét liéu khang khuén, dién tu... [1-3].

Trong tu nhién, titan khong ton tai & dang kim loai
nguyén chat, n6 két hop vai oxy va cac nguyén té khac
tao thanh cac khoang vat. Hi¢n c6 khoang hon 60 loai
khoang ¢ chtra titan voi ham lwong khac nhau. Pho
bién nhét 1a titan ton tai trong quang ilmenit (FeTiO,),
rutil (TiO,), perovskit (CaTiO, ) sphen (CaTiSiO,)...
[4]. Trong d6 quang ilmenit chiém khoang 92% lugng
tiéu thy quang titan trén thé gidi. Viét Nam dugc danh
gi4 1a nude cd ngudn tai nguyén sa khoang titan déng
ké, dung thir 6 trén thé gidi, duge phan bé trai dai sudt
doc bo bién tir Béc toi Nam. Quang ilmenit dugc dung
chu yéu dé diéu ché pigmen TiO,.

Hién nay trén thé gidi co hai quy trinh chinh dé san
xudt pigmen TiO, thwong mai: quy trinh sunfat va quy
trinh clorua. Quy trinh sunfat su dung axit H,SO, ddm
dic (94-98%) dé phan huy quang ilmenit & nhlet do
200-220°C [5]. Trong quy trinh clorua, quang ilmenit
duoc tron véi than cdc va suc khi clo di qua ¢ nhiét
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d6 900-1000°C, thu dugc san pham trung gian 1a TiCl .
[6].

Ngoai hai quy trinh thwong mai héa trén, cac phuong
phap khac nghién ctru diéu ché TiO, tir quang ilmenit
sir dung tac nhan phan hiy quang nhu NaOH, KOH,
NH,F [7, 8]. Trong bai bao nay, ching toi nghlen ciru
kha nang diéu ché TiO, tir quang ilmenit bang cach sir
dung kali hydrosunfat (KHSO ) lam tac nhan phan huy
quang. Két qua nghién ciru trong bai bao nay nham tim
ra mot phuong phap méi xtr Iy quing va thu hoi TiO,
v6i hiéu suét t6i wu.

Thuc nghiém
Héa chit, thiét b

- Cac hoéa chét st dung bao gom: KHSO,; H,SO,
98%; quang ilmenit Binh Pinh.

- Thiét bi, dung cu: 10 nung nhi¢t do cao; tu séy;
thiét bi gia nhiét, khuay tir; may hut chan khong; bo
rdy phan loai kich thudc hat; dung cu thuy tinh.

Quy trinh ché tao Ti i0,

Hoén hgp KHSO , Va quang ilmenit dugc nung trong
mot thoi gian nhat dinh, phan ng dwoc mé nhu sau:

2FeTiO, + 2KHSO, =K, Ti,0, + 2FeSO, +H,0 (1)

San pham sau phan Gmg dugc nghién, sau d6 ria
bang nudc de loai bé madt so tap chat va hoa tan trong
dung dich H,SO, loang:

K,Ti,0, +3H,S0, = 2TiOSO, + K,SO, + 3H,0

277275 (2)

Loc dung dich thu dugc m, (g) chat rin khong tan,
thuy phan dung dich sau loc ¢ nhiét do khoang 90-
IQOOC thu dugc két tia axit metatitanic H,TiO,. Loc
két tﬁaﬂvé nung & phiét d6 400-500°C thu dugc m, (g)
san pham TiO,. K€t qua dugc tinh nhu sau:

™ 100

. A 5 —
Hi¢u suat phan huy: H, (%) =

Hiéu suét thu hdi TIO: H, (%) = —2
2,65

b

2,65 1a khoi luong TiO, co trong 5 (g) quang ilmenit
theo 1y thuyét.

Khao sat cac yéu to anh hudng t6i hiéu sudt thu
hoi va hiéu suat phan hily quing nhu: ty 18 khéi lugng
ilmenit/KHSO,; thoi gian phan huy quang; kich thudc
quang; nhiét dQ phan huay; nong do H,SO, dé tim ra
dicu kién t61 uvu cho phuong phap.
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Phwong phap nghién ciru

- Thanh phéan pha duoc phan tich bang phuong phap
nhiéu xa tia X (XRD) trén thiét bi X Pert Pro tai Vién
Hoa hoc - Vat li¢u (Vien KH&CN Quan su).

- Hinh théi hoc dugc xac dinh theo phuong phap
hién vi dién tr quét SEM tai Vién Khoa hoc Vit liéu
(Vién Han lam KH&CN Viét Nam).

- Phan tich thanh phan hoa hoc bang phd tin xa
nang luong tia X (EDX) tai Vién Khoa hoc Vat li¢u
(Vién Han 1am KH&CN Viét Nam).

Két qua va thao luan

Diic diém qudng ilmenit

Quang ilmenit duoc 14y tir Nha may khoang san
Binh DPinh (BIMICO). Sau khi trai qua cac qua trinh
tuyén tach, quing ilmenit c6 mau den, thanh phan c&
hat va thanh phan héa hoc duoc trinh bay trong bang
1 va bang 2.

Bdng 1: thanh phén ¢& hat ciia qudng ilmenit

Cd hat d (mm) % Khdi lrgng
>0,35 1,7
0,16 - 0,35 49,7
0,08 - 0,16 46,3
<0,08 2,3

Quang ilmenit c6 kich thudc hat twong dbi nho min,
kich thudc hat chii yéu tir 0,08 dén 0,35 mm (96% khdi
lugng).

Bang 2: thanh phan héa hoc cia qudng ilmenit

TiO, | FeO | ALO, | SiO,

52,96 | 39,85 | 3,23 3,03

Oxyt MnO

0,93

% Khdi luong

Tir két qua bang 2 cho thdy, quing ilmenit Binh
Dinh c6 ham lugng TiO, kha cao (52,96%). Tap chat
con lai trong quing chu yéu la oxit sat (39,85%),
ngoai ra con ¢ cac oxit khac nhu Al O, (3,23%), SiO,
(3,03%) va MnO (0,93%).

Nung quang ilmenit voi KHSO,

San pham cia qua trinh nung quing ilmenit v&i
KHSO, ¢ nhiét d§ 600°C, ty 1¢ ilmenit:KHSO, = 1.7
(theo khdi luong) trong 2 gid sau khi rira bang nude
cat dugc phan tich theo phuong phép nhiéu xa tia X
va chup dudi kinh hién vi dién tir quét SEM. Két qua
dugc thé hién & hinh 1 va hinh 2.

10



Khoa hoc Tu nhién

+ K;TizOs

\ |

.
' .'in,.‘.l . ‘IL‘\/\'\""W . T
", /J,’w‘ ~r‘~'\j oy Wi Uy oyl 1Y wv'»l‘mﬂ_-l i f'u'\fnf‘w-p'M\.w“-W\wW.\.«M

T T T T
E] = o L = n L

Posiion [TThata] Cogpar )

Hinh 1: gian do nhiéu xa tia X cia san pham nung hén hop ilmenit/KHSO,

A
5

IMS-NKL 5.0kV 4.2mm x10.0k SE(M)

Hinh 2: anh SEM ciia san phdm nung hén hop ilmenit/KHSO ,

Két qua phan tich nhidu xa tia X thdy rang, san
pham chinh cta qua trinh nung quing ilmenit véi
KHSO, chinh 1a K, Ti,O, (hinh 1). K, Ti,O, ¢6 cau tric
hinh que x¢&p sit nhau (hinh 2).

Khdo sdt cdc yéu to anh hwéng t6i hiéu sudt phin
huay quang ilmenit va hi¢u sudt thu hoi TiO,

Sw anh huwong cua nhiét do. thuc nghiém dugc tién
hanh theo quy trinh ché tao trong diéu kién nhu sau:
léy 3 mau quing ilmenit c6 kich thudc 0,08-0,16 mm,
mdi mau 5 g tron déu véi KHSO , theo ty 1€ khdi lwong
1:7; thoi gian phan huy 2 gio; nhiét d phan huy lan
luot 14 400; 500; 600 va 700°C. Két qua khao sat sy
anh huong ctia nhiét do dén hiéu suat phan hay quing
va hi¢u suat thu hdi TiO, duoc trinh bay & bang 3.

Bang 3: sw anh hwong cua nhiét do

Nhiét dé, °C 400 | 500 600 700
H, % 10 | 31,6 | 855 86,2
H,, % - 235 | 711 72,5

Tir bang 3 thdy rang, phan huy quing ¢ nhiét do
600°C va 700°C cho hiéu sudt phan hiy va hiéu suat
thu hoi TiO, 1a cao nhét. O nhiét do 700°C thi hi¢u suét
phan hay va hiéu suat thu hdi ting khong déng ké so
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véi 6 600°C, do d6 lua chon nhiét d6 tdi wu cua phan
ung phan huy quang 1a 600°C.

Anh hwéng ciia thoi gian phan ieng phdn hity qudng:
thuc nghiém dugc tién hanh nhu sau: hdn hop quing
ilmenit va KHSO, dugc tron theo ty 1€ 1:7; nhiét do
phan tng 600°C; kich thudc quang 0,08-0,16 mm; thoi
gian phan hily quang lan lugt 1a 1 gio, 2 gio va 3 gio.
Két qua khao sat sy anh hudng cua thoi gian dén hiéu
sudt phan hay va hiéu suat thu hdi duoc thé hién trong
bang 4.

Bang 4: sw dnh huong cua thoi gian

Thoi gian, gio 1 2 3
H, % 75 85,5 84,7
H,, % 39,2 71,1 70,8

Nhu vay, thoi gian phan tng dién ra trong 2 dén 3
gio cho hiéu suét phan hily quing va hiéu suét thu hdi
14 khé cao. V&i muc dich kinh té, chi thuc hién phan
ung trong 2 gio la du.

Anh hwong cua ty ¢ FeTiO KHSO,: nhiét do
phan Urng phan huay la 600°C trong 2 gio; kich thudc
qgéng 0,08-0,16 mm; ty 1€ quéng ilmenit:KHSO, tha’y
doi lan luot 1a 1:3; 1:4; 1:5; 1:6; 1:7; 1:8 (theo khoi
luong). Két qua khao sat sy anh hudng cia ty 1é quing
ilmen‘it:KHSO 47dén hiéu suit phan hay va hiéu suét
thu hoi dugce the hién trong bang 5.

Bang 5: sy anh huong cua ty I¢ FeTiO :KHSO,

FeTiOszKHSO4 1:3 | 1:4 | 1:5 | 1:6 1:7 1:8

H, % 42 | 48 | 58 |75/4| 855 | 85,7

H,, % 23,2 123,8|43,8]63,5| 71,1 | 70,5

Khi tién hanh diéu ché TiO, trong cung mot didu
kién v€ nhi¢t d9, thoi gian, kich thudc quang ilmenit,
chi thay doi ty 1¢ FeTiO,:KHSO, thi hiéu sudt phan
huy quang va hi¢u suat thu hoi tang 1én theo su tang
ty 1¢ khoi lugng FeTiO,:KHSO,. Theo bang 4, hiéu
suat phan huy va hi¢u suat thu hoi cao nhat ung véi
ty 1€ FeTiO,:KHSO, la 1:7 va 1:8. Khi tang ty 1¢
FeTiO,:KHSO, thi hi¢u suat phan huy quing va hi¢u
suat thu hoi gan nhu khong khong déi, do do lua chon
ty 1¢ FeTiO,:KHSO, = 1:7 la du d¢ phan (g xay ra véi
hiéu suat cao nhat.

Anh hwéng kich thwée hat quéing ilmenit: chuan
bi hai mau quing ilmenit c¢6 kich thudc hat lan luot
14 0,08-0,16 mm va 0,16-0,35 mm; mdi mau c6 khbi
lugng 14 5 g. Tién hanh diéu ché TiO, theo quy trinh

1n
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ché tao: nhiét do phan huy 1a 600°C trong 2 gid; ty 1é
FeTiO,:KHSO, = 1:7; ndng d6 H,S0, 5% ta c6 két qua
nhu bang 6.

Bang 6: s dnh huong cua kich thuoc hat quang ilmenit

Kich thuéc hat quing d, mm H,, % H,, %
0,08<d<0,16 85,5 71,1
0,16 <d< 0,35 83,5 61,2

Tir két qua thu dugc thay rang, kich thudc tinh
quing cang nho thi hiéu suat phan huy cang I6n va
hiéu suét thu hoi cang cao. Quing thé hon c6 thé lam
giam bé mat tiép xuc giita cac chat tham gia phan tng,
do d6 1am giam téc d6 phan ing phan giai quing.

Anh hwong cia nong do H,SO, dén hiéu sudt thu
hoi TiO,: chuan bi 3 mu quang ilmenit, mdi mau cé
khdi lugng 5 g; kich thuéc quing 0,08-0,16 mm; ty
1¢ FeTiO,:KHSO, = 1:7; nhi¢t d¢ nung 600°C trong
2 gio. San phan sau nung dugc nghién va hoa tan bdi
dung dich H,SO, c6 ndng do 1an luot 1a 3; 5 va 7%. Két
qué sy anh huéng cta ndng do H,SO, dén hiéu suit thu
hoi TiO, dugc thé hién trong bang 7.

Bang 7: su anh huong cua nong @6 H,SO,

Nong d¢ H,SO,, % 3 5 7
H, % 78 | 855 | 86,7
H,, % 61,5 | 71,1 | 725

K Ti,0, khong tan trong nudc, nhung tan trong
dung dich H,SO,. D9 tan cua K,Ti,0, phu thudc vao
nong d¢ cua H,SO, va anh hudng t6i hi¢u xuat thu
héi TiO,. Hi¢u suat thu hoi cao, nghia 1a do tan cua
K,Ti, O, tang. Theo bang 7, khi nong d9 axit tang thi do
tan cua K Ti,0, tang va thdy rang voi nong do H,SO,
tlr 5-7% thi hi¢u suat thu hdi TiO, la cao nhét.

Dac trung cia vit liéu TiO, diéu ché bting phuong
phadp hydrosunfat

Vatli¢u TiO, sau diéu ché duogc nung 6 500°C trong
3 gio, sau d6 xac dinh thanh phan cu tric pha theo
phuong phap nhidu xa tia X (XRD). Két qua dic trung
duoc trinh bay ¢ hinh 3.

Gian do XRD cho thdy chi xuét hién thanh phan
pha anatas duy nhit va cuong d6 pic kha manh tai cac
vi tri 20 1an luot 14 25,3°; 37,8°; 48,5° 53,9° nhu cong
trinh [1]. Diéu nay chimg t6, vat liéu TiO, da duoc diéu
ché thanh cong tir quing ilmenit.
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Hinh 3: gian do nhiéu xa tia X ciia vét ligu TiO,
Phé tan xa nang lugng tia X (EDX) cua vat liéu
TiO, da dugc chup d€ xac dinh thanh phan cac nguyén
to trong vat li¢u va dugc trinh bay ¢ hinh 4.
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Hinh 4: phé EDX ciia vt liéu TiO, duoc ché tao

Tir gian dd EDX ta thdy chi xuét hién dinh cua
hai nguyén t6 Ti (chiém 58,85% vé khdi lugng) va O
(chiém 41,15%), khong thay xuat hién cac tap chat,
ching té muc do tinh khiét cua vat liéu TiO, dugc ché
tao.

Tir két qua chup anh SEM (hinh 5) cho thdy, vat
li‘éu TiO, duoc diéu ché tur quang ilmenit‘cc') hinh t‘héi
cau tric rd rang, cac hat c6 dang hinh cau kha dong
déu, kich thudc tir 0,5-1 pum.

i

IMS-NKL 5.0kV 4.5mm x5.00k
Hinh 5: anh SEM cua vt liéu TiOZ
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Két luan

Di ché tao thanh cong vatligu TiO, tir quing ilmenit
bang phuong phap hidrosunfat. Di€u kién toi uu cua
phuong phap 1a phan hiy quang ¢ 600°C trong 2 gio,
ty 1¢ FeTiO,:KHSO, = 1:7, ndng d axit H,SO, 5-7%.
Vit li¢u TiO, thu dugc 6 pha anatas, ¢6 dang hinh cau
kich thude tir 0,5-1 um. Uu diém ctia phuong phap sir
dung KHSO, la da chuyén quing titan sang dang trung
gian K Ti, O dé tan trong dung dich axit loang, do d6
giai quyet duoc van d& moi truong va dn mon thiét bi
nhu trong quy trinh sunfat. TiO, ché tao dugc co do
tinh khiét kha cao, kich thudc hat nho dong déu, do do
mo ra tiém nang tng dung lam vt liéu xdc tic quang,
cling nhu linh vuc san xuét son, chat déo va xir Iy moi
truong.
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Anh huing cla su pha tap ion Co? d&n céu triic va kha ning dan ci ion natri
cUa vét liéu birnessite MnO,

Nguyén Vin Hoang', Huynh Lé Thanh Nguyén', Tran Vin Min'2, L& My Loan Phung'*

'Phong thi nghiém trong diém héa Iy itng dung (APCLAB), Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia TP Hé Chi Minh
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Ngay nhan bai 3/10/2016, ngay chuyén phan bién 5/10/2016, ngay nhan phan bién 27/10/2016, ngay chap nhan dang 1/11/2016

Nghién ciru nay danh gia anh hwéng ciia sy pha tap ion Co** dén céu tric va kha ning dan cai ion natri
VE‘IOIVf:lt li¢u MnO, Pirnessite.‘V@t li¢u MnO, birnessite pha, tap ion cobaltv(r cz’lg ham lugng khécrnhau (twr
5 dén 25%) dugc tong hgp bang phwong phap nung pha ran ¢ 600°C. Pho nhiéu xa tia X cho thay suw pha
tap Co?* khong 1am thay déi ciu tric 16p cia vat liéu MnO, birnessite va khoang cach trung binh giira cac
16p dat 7,2 A. Két qua do phong nap tai toc do C/10 trong vung thé 1,5-3,8 V (vs Na*/Na) cho thiay ham
lwong pha tap cobalt 10% giip cai thién dung lwong t6t nhat va duy tri d bén dung lwong so véi birnessite
khong pha tap. Vit liéu birnessite pha tap cobalt 10% c6 kha nang dan cai 0,55 ion Na* cho 1 mol vit li¢u,

tuwong ing véi dung lwgng riéng 150 mAh/g.

Tuwr khéa: birnessite MnO,, cdu triic I6p, dan cai natri, pha tap cobalt, pin sac Na-ion.

Chi s6 phén loai: 1.4

Effect of cobalt doping on the structure
and sodium ion intercalation behaviour
of birnessite MnO,

Summary

MnO, has many applications for electrochemical power
sources such as battery and super-capacitor. In this
work, cobalt-doped birnessite MnO, was synthesized by
the solid route. XRD patterns of cobalt-doped birnessite
exhibited the large distance of interlayers at 7.21 A
that is a good possibility for sodium ion intercalation.
The electrochemical behaviors of birnessite MnO, in
NaClO,/Propylene Carbonate were evaluated by the
cyclic voltammetry (CV), charge-discharge cycling.
The CV curves proved the reversible insertion of Na*
ions in the potential range 1.5-3.8 V (vs. Na*/Na). The
10% cobalt-doped birnessite exhibited the highest
specific capacity of 150 mAh/g and the fading capacity
after 25 cycles due to the modification of structure.

Keywords: birnessite MnO, cobalt doping, layered
structure, Na-ion batteries, sodium ion intercalation.

Classification number: 1.4

*Tac gia lién hé: email: Imlphung@hcmus.edu.vn
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Gioi thiéu

Trong twong lai, pin sac Na-ion c6 tiém nang
thay thé mot phan cho pin sac Li-ion dang phd
bién hién nay boi nhitng uu diém vé gia thanh,
d6 an toan va su doi dao ctia ngudn nguyén lidu.
Linh vyc ¢6 tiém nang ciia pin sac Na-ion 1a cac
thiét bi sir dung pin c6 kich thudc 16n nhu tram
phat dién, ngudn luu trit dién cho cac ngudn
nang lugng tai tao nhu giod, mat troi... [1, 2]. Ké
thira thanh cong tir cac nghién ctru vé vat liéu
dién cuc cho pin sac Li-ion, cac nghién ctu vé
vat liéu dan cai ion Na* tiép tuc duoc phat trién
trén cac hé vat liéu co cdu tric 16p, cdu trac
spinel hay cac ciu duong ham. Trong d6, cic
oxit mangan dugc xem la vat li¢u di¢n cuc tiém
ning boi cac wu diém nhu: dung luong riéng
cao, khong doc hai va gia thanh thap. Trong
sd cac oxit mangan, dang hydrate oxit mangan
(hay con goi 1a birnessite) dugc cha ¥ dén boi
n6 ¢ ciu triac dang 16p v6i khoang cach giira
cac 16p 16n (7,24 A), rat thich hop dé dan cai
ion Li* hay Na*. Cac nghién ciru vé dan cai ion
Li* hay Na* cho thiy vat liéu MnO, birnessite
c6 kha nang dan cai thuan nghich cao cta ion
Li* (0,9 F/mole, twong tng dung lugng riéng
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trén 200 mAh/g). Trong khi do, kha nang dan cai ion
Na* thap hon chi khoang 0,5-0,6 F/mole va c6 su suy
giam manh kha nang dan cai sau vai chu ky hoat dong
[3-5]. Dé cai thién dung luong ciing nhu d6 6n dinh
cua vat licu MnO, birnessite trong qua trinh dan cai
ion Na*, cac nghién ctru da chi ra su pha tap cac ion
kim loai chuyén tiép nhu Co, Fe, Ni lam tang d6 bén
ctia cau truc khi dan cai va phong thich ion Na* [5-7].
Trong nghién ctru ndy, ching toi tién hanh pha tap kim
loai cobalt vao vat ligu MnO, birnessite béng phéan ung
pha rin va budc dau danh gid anh hudng cta ion dén
cdu tric va kha nang dan cai - phong thich ion Na”.

Thuc nghiém

Quy trinh tong hop vat liéu birnessite pha tap cobalt
dugc thyc hién nhu quy trinh tong hop MnO, birnessite
[4]. Hon hop KMnO , (Merck) va Co(NO,),.6H,0
(Sigma-Aldrich) dugc tron déu trong chén st va nung
¢ 600°C trong 12 gio. Ham lugng pha tap dugc tinh
bang ty 16 n = Co/(Co + Mn) va duogc ky hiéu twong
g 14 Bir-Co-n. (5% < n < 25%). Bot ran sau khi nung
dugc thuy giai trong acid H,SO, 1M dé loai bo ion K
va Mn*". San phiam sau khi xur Iy acid dugc loc, ruoa
nhiéu lan bang nudc cit dén pH trung tinh. San pham
dugc sdy kho & 60°C qua dém va sau d6 duoc bao quan
trong binh hat am.

CAu tric cua cac vat liéu MnO, birnessite pha tap
cobalt dugc phén tich bang phuong phéap nhiéu xa tia X
trén may nhiéu xa D8 Advance (Bruker) v6i anode Cu
(A, = 1,7889 A) trong khoang goc quét 10-60° (0,02°/
step). Hinh thai bé mit va phan b hat dwgc phan tich
anh kinh hién vi dién tir quét SEM trén thiét bi FE-SEM
S4800 (Hitachi, Nhat). Phé dao dong Raman dugc ghi
nhan trén may quang phd Raman LabRam HR 800
(Horiba Jobin Yvon) v&i ngudn kich thich laser Ar*
(A = 514 nm). Cong thirc phan tr cua vat ligu MnO,
birnessite pha tap cobalt dugc tinh toan tir cac két qua
phan tich thanh phan nguyén t6 bang phd nguyén tir
F-AAS (6300, Shimadzu) va chuan d6 voi KMnO , va
axit oxalic dé xac dinh s6 oxy hoa ctia mangan.

Mang dién cuc cua cac vat ligu MnO, birnessite pha
tap cobalt dugc ché tao gém vat liéu dién cuc, carbon
C65 (Timcal), carbon graphite (Imerys) va Poly-
tetrafluoroethylene PTFE (Sigma-Aldrich) theo ty 1€
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khdi luong 80 : 7,5 : 7,5 : 5. Pin m6 hinh Swagelok
hai dién cuc duoc lép voi1 mang dién cuc dat trén cuc
Al, dién cuc d6i va so sanh 1a natri kim loai dat trén
cuc Cu va 3 mang ngan thay tinh Whatman tam dung
dich dién giai NaClO, 1M trong dung moi propylen
carbonate dit giita hai dién cuc. Qua trinh ldp pin duoc
thuc hién trong budng thao tac (glovebox) nap day
khi Ar dé tranh anh huéng cta oxy va hoi nude. Tinh
chit dién hoa cua cac vat liéu MnO, birnessite pha tap
cobalt dugc danh gia boi cac phuong phap quét thé
vong tuan hoan (CV) va phong sac dong c¢b dinh trén
thiét bi MPG-2 (Biologic) diéu khién boi phan mém
ECLAB 10.36.
Két qua va bién luan

Vit ligu MnO, birnessite két tinh & dang luc
phuong (hexagonal) v6i nhom khong gian P3m1. Cau
tric dugce tao boi cac 16p bat dién [MnO ] lién két voi
nhau qua sy diing chung céc canh trong mot mit phang
cua bat dién [MnO,]. Céu tric cia vat liéu birnessite
v6i thir ty sép xép cac 16p nguyén tir trong tinh thé doc
theo truc ¢ trong tmg la O-Mn*-O-K* hay H O-Mn**-
O-Mn*"-O (hinh 1a) [7-9].

Gian d6 nhiu xa tia X cia cic mau birnessite pha
tap cobalt dugc biéu dién trong hinh 1b, cac phé nhiéu
xa déu cho théy hai miii nhiéu xa c6 cuong do cao tai
cac vi tri 20 khoang 12° va 25°, tuong trng vdi cac mat
mang (001) va (002) ctia 6 mang co so birnessite. Ham
lwong pha tap cobalt tir 5 dén 20% gan nhu khong anh
huong nhiéu dén cuong do twong dbi cua cac miii nay
v6i cac miii nhiéu xa khac trong ving 35° < 20 < 40°.
Diéu d6 cho thiy céu tric 16p cua birnessite van dugc
uy tri khi pha tap ¢ cdc ham lugng nay. Mét co so cua
cac hat 1a mat mang (001) va trong 6 mang co s¢ cac
16p nguyén tir xép chong theo truc ¢. Vi ciu tric nay,
cac ion Na* dan cai s& di chuyén theo hai hudng con
lai ctia 6 mang tinh thé va nam gitta cac 16p [MnO, ]
[8-11]. Tuy nhién, khi ting ham luong pha tap cobalt
dén 25%, gian d6 nhiéu xa xuat hién cac mii nhidu xa
cua hop chit oxit cobalt Co,0, va Co,0,, do vay, ham
lugng pha tap cao nhét c6 thé dat duoc 1a 20%. Mot s6
ham lugng pha tap cobalt cao hon co thé dat duoc, phu
thudc vao diéu kién téng hop.
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Hinh 1: (a) Cau triic vit liéu birnessite; (b) Gidn do nhiéu xa tia X
cua cac mau birnessite pha tap cobalt

Bang 1: théng s6 mang va 1y Ié kali va cobalt ciia cdc mdu birnessite
pha tap cobalt

Ty 1€ K: Ty 1é Co:

a(A) | c@) (Co+Mn) | (Co+Mn)
Bir-Co-05 | 2,842 | 7,294 0,120 0,058
Bir-Co-10 | 2,843 | 7,124 0,132 0,107
Bir-Co-15 | 2,831 | 7,223 0,131 0,158
Bir-Co-20 | 2,840 | 7,176 0,134 0,210

Thong s6 mang cua cic mau birnessite pha tap dugc
tinh tir gian d6 nhiéu xa tia X & hinh 1b dugc biéu dién
trong bang 1. Thong sb mang “a” dudong nhu khong co
su khac biét dang ké giira cac mau birnessite c6 ham
lugng pha tap khac nhau va dao dong trong khoang
2,84 A. Thong s6 mang “c” dic trung cho khoang cach
giita cac 16p c6 thay doi trong cac mau birnessite pha
tap. O mau Bir-Co-05 va Bir-Co-20 ¢6 dich chuyén
vi tri miii vé phia 20 16n 1am cho théng s6 mang giam
nhe. Nhin chung, cac gia tri thong sé mang cua cac
mau birnessite pha tap cobalt phu hop véi cac két qua
dd nghién ctru trude day. Ngoai ra, két qua phan tich
ham lugng Mn va Co bang phd nguyén tir cho két qua
rit gan véi ty 1é cua tién chat ban dau (bang 1). Qua
trinh thuy giai trong moi truong acid khong lam thay
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d6i dang ké ty 1& cac nguyén 0.

Hinh 2 1a 4nh SEM cuia mau birnessite & ham lugng
pha tap 10%. Mau Bir-Co-10 c6 kich thuéc hat da
phan tan vai céac hat c6 kich thude 16n khoang 1-2 pm.
O d6 phan giai cao, anh SEM cho thdy cac hat c¢6 cu
tao tir phién mong.

Hinh 2: anh SEM ciia mau Bir-Co-15

Pho Raman cuia birnessite pha tap cobalt (hinh 3) c6
miii dao dong dac trung cua ho MnO, birnessite, cac
miii dao ddng cua cau truc xuat hién trong khoang 450-
700 cm™. Miii dao dong tai vung 650 cm™ dac trung
cho dao dong ddi ximg cia cac lién két Mn—O trong
bat dién [MnO, ], mili tai 575 cm™ dac trung cho dao
dong kéo dan trong mat phang cua 16p bat di¢n. Ngoai
ra, mili ndy c6 cudng do cao néi 1én rang Mn chu yéu
ton tai & trang thai oxy héa +4. Anh hudéng cua viéc
pha tap cobatl dugc thé hién & sy dich chuyén dan cua
mii dao dong tai 650 cm’! vé vung tan s6 cao khi ham
luong pha tap ting dan, diéu nay ching to cac ion pha
tap Co** lién két véi céc 16p bat dién [MnO ] 1am ting
nang lugng mang va giup bén hoda cau trac [10, 11].
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Hinh 3: phé Raman ciia birnessite va birnessite pha tap cobalt

Tinh chét dién héa cta cac mau birnessite pha tap
cobalt dugc danh gia boi sy dan cai va phong thich ion
Na® trong dung mdi hiru co (1M NaClO, trong dung
moi propylene carbonat) bang hai phuo‘ng phap: queét
thé vong tuan hoan (CV) va do phong -nap dong co
dinh. Hinh 4 biéu dién duong quét thé vong tuan hoan
clia cac mau birnessite pha tap cobalt trong ving thé
1,5-3,8 V (vs. Na*/Na) véi téc d6 quét thé 50 pVis.
Céc duong cong CV déu thiy xuat hién mot cip pic
oxy hoéa khr tai vi tri 2,6 V (pic oxy hoa) va 1,9 V (pic
khir), cap pic nay dac trung cho cap oxy hoa khir Mn**/
Mn**. Pudng cong CV clia mau Bir-Co-10 dugc bidu
dién trong hinh 4b cho thiy su 6n dinh cta dong khu,
diéu nay du doan sy 6n dinh vé kha ning phong nap
ctia mau Bir-Co-10.

Mn**/Mn®*

I/ mA/g

-50-4— T T T T T
1.6 2.0 2.4 2.8 3.2 3.6 4.0

E/V vs. Na‘'/Na

Puong cong phong sac cia miu Bir-Co-10 (toc do
C/10) & cac chu ky duoc biéu dién trong hinh 5a. Cac
duong cong phéng sac cia mau Bir-Co-10 déu c6 dang
chir S véi diém ubn ¢ khoang 2,0 V. Piéu nay ching t6
qua trinh dan can ion Na* vao ciu trac birnessite dién
ra nhu trong mét dung dich ran, khong c6 sy hinh thanh
pha maéi trong qué trinh dan cai. Ngoai ra, qua trinh
dan cai ion Na* dién ra ddng thoi v6i su suy giam cua
thong s6 mang ¢ [9-11]. Trong chu ky dau tién, mau
Bir-Co-10 c6 kha nang dan cai 0,55 ion Na" tuong ung
dung luong riéng ~150 mAh/g. Hinh 5b biéu dién do
bén dung luong ciia cac mau birnessite pha tap cobalt
theo s chu ky hoat dong. Kha niang dan cai ion Na*
clia cac mau birnessite pha tap cobalt tir 5 dén 20% déu
dat duoc cao nhét tir chu ky dau tién, 1an luot cia cac
mau pha tap 1a 0,50; 0,55; 0,45 va 0,40 ion Na* trén
moi mol vt liéu, twong Gmg véi gia tri dung lugng 138,
150, 130, 105 mAh/g. Trir mau Bir-Co-20, gia tri dan
cai dau tién nay gan véi gia tri ctia vat lidu birnessite
khong dugc pha tap. Tuy nhién, birnessite khong duoc
pha tap chi duy tri dugc dung lugng trong khoang 10
chu ky dau tién. Mau Bir-Co-10 ¢6 dung luong dat
dugc cao nhat va ciing duy tri dung luong tot nhat sau
25 chu ky (64,5%). Bo gidm dung luong sau 25 chu ky
cua cac ham luong pha tap 5%, 15% va 20% lan luot 1a
41,5%; 37,5% va 51%.

50
o] ©®

Chuky 1

I/mA

-40 -

-50

—————— T
16 1.8 20 22 24 26 28 30 32 34 36 38 40
E/V vs. Na'/Na

Hinh 4: dwong cong CV ciia cde mau birnessite pha tap cobalt (a) va dwong cong CV ciia mau Bir-Co-10 trong 5 chu ky dau
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Hinh 5: (a) Puong cong phong sac ciia Bir-Co-10 6 toc d C/10; (b) Su thay doi dung lirong va sé ion Na+ dan cdi (x) theo chu ky ciia cde mau
birnessite pha tap cobalt

Két luan

Vat liéu birnessite pha tap cobalt & cdc ham lugng 0
dén 20% duoc tong hop tir phan g nung phan hity ¢6
ciu triic 16p va khoang cach cach 16p khoang 7,22 A.
Su pha tap khong lam thay d6i cu tric cta birnessite
nhung lam tang kha nang dan cai ion Na® véi ham
luong pha tap cobalt 10%. Birnessite pha tap cobalt
v6i ham luong 10% c6 kha nang dan cai ion Na* lon
nhit 0,55 F/mole (dung luong riéng 150 mAh/g) va
suy giam dén 0,35 F/mole (100 mAh/g) sau 25 chu ky.
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Nghién ciru nay dwoe tai tro boi Pai hoc Quoc gia
TP H6 Chi Minh trong khuén khé dé tai ma sé C2016-
18-03 va nhiém vu thuwong xuyén NVTX2016-08-03.
Cdc tac gid xin tran trong cam on.

Tai liéu tham khao

[1] B. Scrosati (2000), “Recent advances in lithium ion battery
materials”, Electrochimica Acta, 45(15), pp.2461-2466.

[2] N. Yabuuchi, K. Kubota, M. Dahbi, S. Komaba (2014), “Re-
search Development on Sodium-lon Batteries”, Chem. Rev, 114,
pp-11636-11682.

[3]1Y. Chabre, J. Pannetier (1995), “Structure and electrochemical
properties of the proton/y-MnO, system”, Prog. Solid. St Chem, 23,
pp-1-130.

TAP CHI

fioanoc |

o \ 10 qu 59(3) 3.2017
CUNG NGHE ' 1Tl

aill

[4] S. Bach, J.P. Pereira-Ramos, N. Baffier (1995), “Synthesis and
characterization of lamellar MnO, obtained from thermal decomposi-
tion of NaMnO, for rechargeable lithium cells”, J. Solid State Chem,
120, pp.70-73.

[5] S.H. Kim, S.J. Kim, S.M. Oh (1999), “Preparation of layered
MnO, via thermal decomposition of KMnO, and its electrochemical
characterizations”, Chem. Mater, 11, pp.557-563.

[6] S. Komaba, N. Kumagai, S. Chiba S (2000), “Synthesis of lay-
ered MnO, by calcination of KMnO, for rechargeable lithium battery
cathode”, Electrochimica Acta, 46, pp.31-37.

[7] A.C. Gaillot, D. Flot, V.A. Drits, A. Manceau, M. Burgham-
mer, B. Lanson (2003), “Structure of synthetic K-rich birnessite ob-
tained by high-temperature decomposition of KMnO,. I. Two-layer
polytype from 800°C experiment”, Chem. Mater; 15, pp.4666-4678.

[8] Q. Feng, E.H. Sun, K. Yanagisawa, N. Yamasaki (1997), “Syn-
thesis of birnessite-type sodium manganese oxides by solution reac-
tion and hydrothermal methods”, J. Ceramic Society of Japan, 105,
pp.564-568.

[9] L. Le Goff, N. Baffier (1993), “Structural and electrochemical
characteristics of a lamellar sodium manganese oxide synthesized via
a sol-gel process”, Solid State lonics, 61, pp.309-315.

[10] S. Franger, S. Bach, J. Farcy, J.P. Pereira-Ramos, N. Baffier
(2002), “Synthesis, structural and electrochemical characterizations
of the sol-gel birnessite MnO, ,.0,6H,0”, J. Power Sources, 109,
pp.262-275.

184"

[11] S. Bach, J.P. Pereira-Ramos, N. Baffier, R. Messina (1991),
“Birnessite manganese dioxide synthesized via a sol-gel process: a
new rechargeable cathodic material for lithium batteries”, Electro-
chimica Acta, 36, pp.1595-1603.

18



Khoa hoc Tu nhién

Ung dung phén mém AMDIS dé xay dung thuvién pho
cho xac dinh hoa chat bao vé thuc vét ti dii liéu sac ky khi khoi pho

Pham Tuén Linh"?, Vii Pirc Loi®, Nguyén Thi Thao*, Nguyén Mai Dwong®, Nguyén Hong Khanh!,
Nguyén Viét Hoang!, Nguyén Thanh Pong!

Vién Cong nghé Moi truong, Vién Han ldm KH&CN Viét Nam
’Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam
Vién Hoa hoc, Vién Han lam KH&CN Viét Nam
‘Khoa Hoa hoc, Truong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Ngi
’Bé Khoa hoc va Cong nghé

Ngay nhédn bai 29/12/2016, ngay chuyén phan bién 3/1/2017, ngay nhan phan bién 23/1/2017, ngdy chip nhan dang 25/1/2017

Nghién ciru trinh bay viéc xAy dung thwr vién pho cho dinh tinh héa chit bao vé thwe vat (BVTV). Tir dir
liéu phé khéi thu dwoce & ché dd scan trén sic ky khi khéi pho cia hing Shimadzu (GC/MS), cac manh
khoi phd ciia cac héa chat BVTV co ty 1é tin hiéu so véi nhiu nén cao hon hodc biang 75 dwoc ghi lai va
chuyén sang phan mém AMDIS. Sau khi phin mém AMDIS hoan thién cAc thong tin nay, dir li¢u scan ciia
ca thiét bi GC/MS ciia hing Shimadzu va hing Agilent déu c6 thé sir dung dwoc cho viéc xac dinh dinh
tinh h6a chat BVTYV. Sy giong nhau khi phin mém so sanh ciAc manh phd da chirng minh dwoc viée xac
dinh héa chit BVTYV dua trén sy giong nhau vé cac manh phd ciia tirng héa chit BVTV.

Tir khéa: AMDIS, héa chit BVTV, thu vign pho.
Chi sé phén logi: 1.4

Application of AMDIS program for the construction

of mass spectral library for pesticide identification
from GC/MS scan data

Summary

This paper presents the construction of a mass
spectral library for screening of pesticides.
Mass spectra of pesticides with the signal to
noise ratio > 75 obtained from GC/MS scan
data were then transferred to AMDIS program.
After the GC/MS scan data were transferred to
AMDIS program, both of Shimadzu and Agilent
GC/MS scan data can be used for screening of
pesticides. The hit lists of mass spectral searches
were demonstrated to comprise pesticides of the
highly similar chemical nature.

Keywords: AMDIS, mass spectral library, pesticide.
Classification number: 1.4

"Tac gia lién hé: Email: h4472@yahoo.com
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AMDIS (Automated Mass Spectral Deconvolution
and Identification System) - chuong trinh ty dong tach
va dinh dang phd 1a mot phan mém tién tién cho viéc
dinh dang phé cia GC/MS duoc phat trién boi Vién
Han [am KH&CN M¥ (NIST). AMDIS giup cho cong
tac phan tich dit liéu scan cia GC/MS, dic biét dbi
v6i céac dir ligu scan phtre tap, tham chi voi anh hudng
manh cta nén dit liéu ciing nhu céc pic c6 tring thoi
gian luu. AMDIS khong 4p dung khi GC/MS chay ¢
ché d6 SIM (selected ion monitoring) nhung 1a lya
chon tdi wu cho ché do chay scan dir li¢u. AMDIS tu
dong trich xuit cac phd khdi ctua cac chit trong nén
phuec tap cua dir liéu scan cua GC/MS va stir dung cac
phd duge trich xuat nay dé tim kiém sy tuong dong
trong dit liéu phd c6 trong thu vién phd. AMDIS co
thé duoc sir dung dé xay dung thu vién phd va duoc sir
dung cho cong tac tim kiém ciing nhu nghién ctru phan
tich cac chit duoc quan tam [1].

Sau khi thu vién phd dugc xdy dung, trude tién,
AMDIS s¢€ phan tich danh gia dir liéu cua tép scan cua
GC/MS dé tim kiém cac cAu t mot cach riéng biét.
Mdi ciu tir dugc tim thiy nay, sau do duoc so sanh
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voi céac dir ligu da duoc xay dung va ghi nho trong thu
vién ph6 dé tim cau tir nguoi phén tich quan tim. Dya
trén gid tri dugc thiét 1ap, chi s6 tim kiém giéng nhau
giita chat phan tich va dir liéu dugc ghi trong thu vién
s& dugc bao céo trong trudng hop phdn mém tim thay
su twong thich. AMDIS sir dung thu vién phd, két hop
v6i thoi gian luu dé dinh dang chét phan tich trong dit
liéu scan. AMDIS ciing c6 thé duogc st dung dé nguoi
phan tich xay dung mot thu vién phd cho riéng minh tir
dir li¢u cua t€p scan GC/MS.

Muc ti€u cua nghién ctu nay la xay dung mdt thu
vién phd cho hoa chit BVTV dé co thé sir dung cho
dinh dang dir liéu t€p scan thu dugc tir h¢ GC/MS cua
Shimadzu va Agilent - hai hé thong GC/MS phd bién
nhét tai Viét Nam hién nay. Thu vién phé héa chat
BVTV nay c6 thé giup giam thoi gian xac dinh hoa
chat BVTV tir nén phd phirc tap thu duoc tir cac tép dit
liéu scan cua GC/MS.

Vat liéeu va phuong phap nghién ciu
Yéu cau vé phan mém

Phan mém AMDIS duoc tai mién phi tir trang web
cua NIST (http://chemdata.nist.gov/mass-spc/amdis/)
hodc c6 thé duoc sur dung co san trén hé GC/MS cua
Agilent.

Dt ligu t€p scan cua GC/MS thu dugc tir ca h¢ GC/
MS cua Shimadzu va Agilent.

Qud trinh phén lgp méanh pho

Qua trinh phan 1ap manh phé duoc biéu dién khai
quat nhu trong hinh 1.

TIC and gpectium

Deconvoluted components and spectra

( \ Compx]ent‘-l
’ \ Compeonent ZI

Component 3

T

Hinh 1: qud trinh phan lgp manh phé [1]
Két qua va thao luan
Xay dwng thuw vi¢n phé héa chit BVTV
Trude tién, hdn hop chuin héa chit BVTV (170
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hoa chat BVTV, trong d6 34 hoa chat BVTV khong
c6 trong danh sach ctia cac thu vién phd hién pho bién
rong réi trén thé giéi) duoc phan tich bang hé GC/MS
& ché d6 scan. Sau khi c6 duoc dir lidu tur tép scan
cua GC/MS, t¢p dir liu nay dugc chay trén chuong
trinh AMDIS. Dua trén cac dur liéu phé thu duoc tu
cac chét chudn hoa chdt BVTV, céc dit liéu cua céc
héa chat BVTV nay duoc xay dung. Thu vién phd hoa
chat BVTV dugc xay dung luu trit thong tin vé cac hoa
chat BVTV ciing nhu didc diém phd khdi cua timg chit
riéng biét. Khong giéng véi cac thu vién phd thong
dung khéc, thuong chi c6 mot dir ligu phé) trén mot
chat duoc dua vao, thu vién phd dugc xay dung riéng
biét nay co thé c6 nhiéu hon mot dit liéu phé cho mot
chat phén tich. Manh phd duogc tim thdy ma s& dai dién
cho ting héa chat BVTV 1a phd dugc phadn mém tim
kiém va cho két qua gan ding nhit d6i voi manh phd
chuéan duoc luu trong thu vién. Viéc tim kiém dit liéu
trong thu vién phd duoc dua trén co sé cac manh phd
dugc tim thiy phai dép Gmg voi cac tidu chi di duoc
thiét 1ap tir trudc nhu thoi gian luu, cudng do va phan
tram cac manh phd phu tuong tng.

S6 lugng cac manh phd, thong tin clia timg hoa chat
BVTV nhu s6 CAS, tén ciia hoa chit BVTV, cong thurc
cAu tao, cac ion phu va thoi gian luu dugc ghi/ cai/thiét
lap trong thu vién phd thong qua dung cdc manh phd
va bang dién thong tin c6 sin trong phan mém (hinh
2-A, B).

Spectrum Editor (Target Library)

 Newe  [{025% mir 2007
l Chemical ID:  [3766-61-2 Famua: [C1ZHIZND 2
e D e e WA i Chemical class: [Pesticide Rk, lon [121
Resooes [ B[ Conmensfio@%mn oot Window: Tina (BT}
i Retertion [ [0z [10.23%
Ref. cone: Resp factor  Notes:
Names and synanys
10.2996 min, 200PEST Fenobucab
Save Cancel Help
75 100 125 150 175 200 *j “‘*‘l M‘J

Hinh 2: (4) Thiét Igp cic manh phé cho héa chdt BVTV: (B) Thiét lip
cac thong tin lién quan toi hoa chat BVTV
So sanh viéc xir Iy so li¢u cho div liéu scan GC/MS
gitra thw vién pho moi dwoc thiét lap va cdac thw vién
pho hién dang dwoc s dung rong rai

Céc thu vién phd hién dang duoc tmg dung va sir
dung rong rai hién nay dugc dua vao dé so sanh véi
thu vién phd ma nhoém nghién ctru tu thiét 1ap bao
gém: PESTPLUS, NISTEPA, NISTFDA, HPRTL va
GROBX. Céc két qua cua dit liéu scan cia GC/MS
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duoc so sanh thé hién ¢ hinh 3 A, B, C, D va E. Két qua
tong hop cac dir liéu so sanh dugc thé hién ¢ bang 1.

[ Abundance [3995]

| Scan 260 (7.160 i) and_Extractod spoctrum (7157 min)

100.
w0 ;s s 215 s ms
| Uit Chofenterine and_Extracted spectrum

ob ¢
w0 7S 100 135 IS0 175 200 225 3s0 275 300 325
| Library Hit: 77 Chlofentezine and_Extractod spectrum

100.

o
0; S0 5 10 1S 1S 175 w0 s 30 38 W0 %3
S0 7S 100 135 150 175 200 225 250 205 300 335

(E) (F)

Hinh 3: phan tich danh gia dir liéu scan GC/MS cua cdc thu vién
(4) PESTPLUS; (B) NISTEPA; (C) NISTFDA; (D) HPRTL; (E) GROBX
va (F) thw vién do nhom nghién ciru phat trién

Bing 1: so sanh cdc dit liéu phan tich thu diegc tir cdc thu vién phé nghién citu

Ténthw | Tong cdc chu tir | Tong cdc cht quan | 6 lwong cht | % chit tim
viénpho | dwoc tim thiy | tAm dwoe fim thdy | fim thdy phit hop | thay ding
PESTPLUS 442 3 2 1
NISTEPA 446 7 39 A
NISTFDA 444 85 53 31
HPRTL 450 191 127 74
GROBX 442 13 7 4
Do nhém nghién citu pht trién
“ 170 170 100

Gia st rang 34 hoa chat BVTV méi (chua co trong
cac thu vién phod co sin) déu dugc tim thiy trong cac
thu vién dugc dua vao thu nghiém, nhu vay, % chat
tim théy ding cua cac thu vién nay 1a 21,43, 51,94 va
24% cho thu vién PESTPLUS, NISTEPA, NISTFDA,
HPRTL va GROBX. Viéc cc chat nghién ciru duoc
tim thay & thu vién phd do nhom nghién ctru phat trién
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dat ty 1€ cao hon céc thu vién phé hién co6 1a do cac yéu
td sau: tha nhat, thu vién phé duoc phat trién hoan toan
cho céc hoa chat BVTV, do vay, cac thong tin dugc cai
dit trong thu vién phd khién phin mém khi chay s&
chi tim kiém thong tin ciia cac hoa chat BVTV nay ma
khong tim kiém thong tin cta cac hoa chat khac c6 cau
trac gan gidng nhu vay; tht hai, trong khuon khé thu
vién duogc phat trién nay, nhém nghién ciru di dwa vao
thong sd thoi gian luu dé ting tinh chon loc khi phan
mém chay, voi yéu t6 thoi gian luu di 1am giam dang
ké sai sb trong truong hop nhiéu chit co ciu tric va cac
phan manh gidng nhau. Két qua trich xuét trong bang
1 ciing thé hién diéu nay, co thé thiy hau hét cac thu
vién déu tim théy trén 442 céu ti, tuy nhién, ) luong
cac cAu tir quan tdm dugc tim thay 1a nho hon nhiéu,
dao dong tir 3 toi 191 cdu tir. Trong d6, cac thu vién
PESTPLUS, NISTEPA, NISTFDA va GROBX 1a cac
thu vién cho céc dit liéu phu hop nho (tim kiém 4m) va
thu vién HPRTL cho cac dit liéu phu hop 16n (tim kiém
duong). Céc dit liéu tim kiém 4m c6 kha niang bo sot
qua trinh tim kiém chat quan tdm, con dit liéu tim kiém
duong sé& khién viéc khong co s& nhan duogc két qua la
c6. Piéu nay ching to rang, su can thiét cho xay dung/
thiét 1ap thu vién riéng cho hoa chat BVTV la xac dang
d6i v6i cong tac phan tich va danh gia hoa chat BVTV.

Két luan

Thu vién phd do nhém nghién ctru phét trién va xay
dung dua trén co s phan mém AMDIS dung cho viée
phan tich danh gia nhanh dir liéu scan GC/MS cua ca
Shimadzu va Agilent da dugc hoan thi¢n.

Viée thiic ddy cac k¥ thuat phu trg cho viée tdi vu
hoa qué trinh phan tich st dung GC/MS 1a tién dé cho
nhom nghién ciru xay dyng phat trién cong viéc nay.
Bén canh d06, viéc tng dung cong ngh¢ nay con thuic
day qua trinh ty dong hoa, giam thoi gian cho cac nha
phan tich ddi véi cong tac tim kiém va giai pho. Viéc
phan tich nhanh bang k¥ thuat GC/MS véi sy tro gitip
ctia cac thu vién phd s& ting hidu qua lam viéc, ting
ning suat ma khong lam giam tinh chinh xac ciia qua
trinh phan tich. Cac nghién cuu tiép theo s€ tap trung
vao viéc ung dung thu vién phd tu thiét 1ap cing véi
cac ky thuat chuan bi mau khac nhau cho phan tich
nhanh trén thiét bi GC/MS.

Tai liéu tham khao

[1] http://www.amdis.net
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Nghién ctu ting dung tin sinh hoc xac dinh bien di di truyen trén benh nhan
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bénh bach cau dong tuy man tinh
Hoang Qudc Huy', Trinh Thj Xuan?, Pham Quang Huy', Nguyén Vin Lam', Trin Cong Hoang®, Vii Thi Bich Hudng’,
Lé Quang Twong®, Hoang Thi Hong®, Bach Qudc Khanh?, Nguyén Anh Tr#*, Dwong Qudc Chinh®, Nguyén Cwong"
!Phong Tin sinh hoc, Vién Cong nghé sinh hoc, Vién Han lam KH&CN Viét Nam
’Khoa Céng nghé thong tin, Vién Dai hoc mo Ha Noi
3Khoa Di truyén va Sinh hoc phén ti, Vién Huyét hoc - Truyén mdu Trung wong

Ngay nhan bai 16/1/2017, ngay chuyén phan bién 20/1/2017, ngay nhan phan bién 9/2/2017, ngay chép nhan dang 23/2/2017

Bénh bach ciu dong tity man tinh (chronic myeloid leukemia - CML) 13 mét bénh 4c tinh hé tao mau thudc
nhém hdi chirng ting sinh tity man 4c tinh, dic trung béi sy ting sinh cac té bao dong bach ciu hat biét
héa. Hién nay Viét Nam di ¢ thudc dé diéu tri bénh CML nhung do xuét hién cic bién di di truyén trong
hé gen lam ting kha ning khang thudc ciia bénh nhén. Vi viy, viéc xac dinh cic bién di ¢6 vai tro quan
trong trong diéu tri bénh. Nghién ciru da tién hanh tich chiét RNA trén t6 hop gen BCR/ABL1 giy nén
bénh CML trén 10 miu tiiy tir cAc bénh nhan CML khac nhau tai Vién Huyét hoc - Truyén mau Trung
wong, sau d6 gii trinh tw bang may giai trinh tw thé h¢ méi Illumina MiSeq, danh gia va tién xir Iy dir
liéu, 4nh xa trinh tw vao hé gen tham chiéu va xac dinh cac bién di trén tirng bénh nhan. Két qua cho
thiy, trén 10 miu gii trinh tw céia cAc bénh nhian khac nhau thu dwoc tong sé 18 bién di, trong dé co6 2
bién di xuit hién trén 8 bénh nhan & vi tri 133747603, 133747604 va 3 bién di xuét hién trén 6 bénh nhén
6 vi tri 133755142, 133755143, 133755146; dic biét c6 4 bién di & vi tri 133738357, 133748391, 133738356,
133759413 da dwge chu gidi trén dbSNP ciia NCBI (National Center for Biological Information), trong
d6 dang chii y ¢6 2 bién di & vi tri 133738357 (rs121913461) va 133748391 (rs121913457) giy khang thudc
Imatinib. Nhirng két qua nay ¢6 ¥ nghia quan trong doi véi cac nghién ciru tiép theo lién quan dén vai tro
ciia cac bién di véi dot bién khang thudc.

Tir khéa: bién di di truyén, CML, gidi trinh tw thé h¢ mdi.

Chi sé phdn logi: 1.6

la Imatinib (biét duoc la Glivec) la lya chon diéu tri
hang dau hién nay. Tuy nhién thyc té diéu tri cho thy
khong phai moi bénh nhan CML déu dap tmg t6t voi
Imatinib. Nhiéu nghién ctru 1am sang cho thdy, ¢ giai
doan man tinh c6 khoang 33% bénh nhan khang thude
(6 mirc do té bao va di truyén) va ting 1én & nhom bénh
nhan trong giai doan ting toc [1, 2]. Khang Imatinib
thir phat 14 do sy xuét hién cac dot bién thir phat ¢ t6
hop gen BCR/ABLI1 dan dén giam kha niang gin va
trc ché tyrosine kinase ctia protein BCR/ABLI. Vi vay
viéc x4c dinh cac bién di di truyén c6 vai tro quan trong
trong diéu tri bénh.

Pat van de

CML la moét loai bénh ung thu mau thudéc nhém
tang sinh tuy man 4c tinh, dac trung boi su tdng nhanh
clia céc té bao dong bach cau hat biét hoa, hé qua la
s6 luong bach cau ting cao & mau ngoai vi voi di cac
giai doan cua dong bach cau hat. Chuyén doan nhiém
sdc thé (NST) s6 9 va 22 dan dén viéc proto-oncogene
ABLI trén (NST s6 9) gan voi gen BCR trén (NST
s6 22) tao thanh t6 hgp gen BCR/ABLI (goi 1a NST
Philadelphia, viét tat 1a Ph) gap & trén 90% bénh nhan
CML. Pay ciing 1a khiu quan trong nhit cta co ché
bénh sinh cia CML va ciing 1a co s¢ dé tim ra thudc

diéu tri nhim dich cho bénh nhan CML. Piéu tri nhim
dich cho bénh nhan CML cé chuyén doan gen BCR/
ABLI1 bang cac thudc trc ché hoat tinh tyrosin kinase
1a Iyra chon diéu tri hang dau hién nay. Muc tiéu diéu tri
la dat duoc va duy tri tinh trang lui bénh muc d6 phan
ttr. Thude e ché hoat tinh tyrosin kinase thé hé thur 1

"Tac gia lién hé: Email: cuongnguyen@ibt.ac.vn
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Ngay nay, cac cong ty thuong mai da cho ra doi cac
thé hé may doc trinh ty dwa trén nhiéu cong nghé mai
(Next Genration Sequencing - NGS). Cac k¥ thuét doc
trinh tu gen da tré nén don gian va nhanh hon nho sy
ung dung huynh quang phan tich tg dong [3, 4]. Cac
cong nghé doc trinh ty thé hé mai ludn hudng téi muc
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Application of bioinformatics for identification
of genetical variants in chronic myeloid leukemia
patients

Summary

Chronic myeloid leukemia (CML) is a malignant
disease of hematopoietic systems, belongs to the
proliferative marrow syndrome group, and is
characterized by the proliferation of differentiated
granulocytes of cell lines. Nowadays, Vietnam
has some drugs for treatment of CML, but the
appearance of genetic variants is likely to increase
the drug resistance of patients. Therefore, the
identification of variants plays an important role
in CML treatment. In this study, the authors
extracted RNA on BCR/ABL1 gene, which causes
CML disease, from marrow samples of ten CML
patients at National Institute of Hematology and
Blood Transfusion (NIHBT). After that, RNA
samples of each patient was sequenced by using
Ilumina MiSeq sequencing technology, then
they carried out preprocessing data, aligned high
quality sequences to the reference genome, and
identified variants of the patient. The results
showed that there were 18 variants detected
from ten CML patients, including 2 variants at
loci 133747603, 133747604 found on 8 patients; 3
variants at loci 133755142, 133755143, 133755146
found on 6 patients. Among them, four variants
133738357, 133748391, 133738356, 133759413
were annotated on dbSNP database of NCBI
(National Center for Biotechnology Information);
remarkably, 2 variants at loci 133738357
(rs121913461) and 133748391 (rs121913457)
were reported to be resistant to Imatinib drug
in CML patients. The results in this study will
provide valuable information for further studies
into the roles of the variants with drug resistance.

Keywords: CML, genetical
generation sequencing.

Classification number: 1.6

variants, next
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tiéu lam tang dung luong (throughput), gidm thoi gian
va gia thanh [5]. Chinh dic diém quan trong nay gitp
cho NGS tr¢ thanh mot cong cu khong thé thiéu trong
cac nghién ctru hé gen dé tim ra cac bién di di truyén,
tur do tim dugc anh hudng cia cac bién di tac dong dén
bénh Iy nhu thé nao. Tuy nhién, do cong nghé NGS c¢6
thong luong 16n c6 thé 18n t&i vai ty basepair, nén viée
nghién ctru tmg dung cac cong cu tin sinh hoc dé phan
tich dir 1iéu NGS 1a can thiét. Vi vay, chung t6i da tién
hanh nghién ctru xay dung phuong phap xac dinh bién
di di truyén bﬁng cong cu tin sinh hoc dbi voi dir lidu
thong lugng cao cua thiét bi NGS, tir d6 co thé lam
sang to dot bién gy khang thudc diéu tri & bénh nhan
CML.
D lieu va phuvong phap nghién citu

Dit liéu nghién ciru

Déi tugng nghién ciru 1a dir lidu giai trinh tu RNA
tong sé dugce tach chiét tir tuy xwong ctia 10 bénh nhan
CML khéac nhau do Khoa Di truyén va Sinh hoc phan
tir (Vién Huyét hoc - Truyén mau Trung wong) thuc
hién. D@ liéu trinh ty RNA dugc goi 1a cac “trinh ty
doc” (read) sau do sé duoc giai trinh tu theo phuong
phap paired-end bang may giai trinh tu thé hé méi
[llumina MiSeq® (Illumina, San Diego, CA, USA).

Phwong phap nghién ciru

Quy trinh nghién ctru dugc thyc hién theo cac bude
sau: danh gia va tién xtr 1y dir liéu; 4nh xa trinh ty
(reads) vao hé gen tham chiéu; xac dinh cac bién di
sau khi anh xa.

Padnh gid va tién xir Iy dir liéu: dit liéu trinh ty thd
thu duoc tir thiét bi doc trinh tu thé hé méi s& duoc
danh gia chit luong voi phin mém FastQC (http:/
www.bioinformatics.babraham.ac.uk/projects/fastqc/)
va dugc tién hanh tién xtr 1y bang cach cét 15 base dau
clia tat ca cac trinh ty nham loai bo cac adapter, sau
d6 tién hanh tinh sach céc trinh tu c6 d6 dai ngén (nho
hon 36 bp), chét luong thap (QC < 30) bang phan mém
Trimmomatic [6].

Anh xa trinh tw vao hé gen tham chiéu va danh gid
chat lwong danh xq: cac trinh tu sau khi tién xur ly chét
luong s& duoc anh xa voi hé gen tham chiéu bang phan
mém STAR [7], vu diém cua STAR 1a d6 nhay cao
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cho cac SNP va INDEL voi viéc phat hién khoang
ndi gitra cic exon va intron goi 1a splice junctions. Hé
gen tham chiéu duogc sir dung la cia NST s6 9 (chr9.
fa) trén ngudi (Homo sapiens) ¢6 ma sb hgl9 (ftp:/
ussdftp.illumina.com/Homo sapiens/UCSC/hg19/).
Anh xa duoc thém hodc thay thé (Add or Replace Read
Groups) nham gop tit ca cac read trong mot lan chay
cua may gidi trinh ty vao mot nhom (ReadGroups),
dic trung cho dit litu RNAseq. Viéc “danh dau tring
lap” (Mark Duplicated) dé loai bo cac read dugc anh
xa & cung mot vi tri trén hé gen tham khao gay nhiéu
két qua trong viéc xac dinh cac bién di. Cudi cling, tién
hanh “sap xép” (Sorted) cac read theo vi tri trén hé gen.
Toan bd 3 budc phan tich anh xa néu trén dugc thuc
hién bang phim mém Picard (https://broadinstitute.
github.io/picard/command-line-overview.html). Bude
tiép theo, cac trinh tu dugc anh xa s€ duoc chia tach
thanh cac doan N-cigar (cac doan intron gitra cac exon)
bang phan mém SplitNCigarReads trong bd cong cu
GATK (Genome Analysis Toolkit) [8]. Sau do, tién
hanh danh gi4 chat lugng anh xa trinh ty bang phan
mém Qualimap [9].

Xdc dinh va chon loc cdc bién di: cac bién di duge
xac dinh va chon loc béng bo cong cu GATK. Viéc
xéac dinh cac bién di bang goi script Haplotypecaller
¢6 san trong GATK sé& gitip toi uu viée tim ra cac doan
N-cigar va cac base anh xa khong chinh xac (soft-
clipped bases), nhim nang cao chat luong bién di duoc
tim thdy. Cudi cing, nhém nghién ctru tién hanh sang
loc cac bién di bang goi phan mém SelectVariant tich
hop san trong bd cong cu GATK, véi tham s6 lan luot
la: d¢ sau cac trinh tu 4nh xa vao hé gen tham chiéu
(DP > 15) va diém chét luong anh xa (QUAL > 30).
Két qua va thao luan

Ddnh gid va tién xir Iy div liéu

Str dung thiét bi doc trinh ty thé hé méi Illumina
MiSeq, dong thoi tién hanh tién xir Iy dir lidu tho bang
phin mém Trimmomatic nhim loai bé nhitng doan
trinh ty ngin, chét luong thip thu duoc tir viée giai
trinh ty 10 mAu bénh nhan CML khac nhau. S6 luong
doan trinh ty tinh sach duoc gitr lai chiém khoang 80%
téng s6 dit liéu tho cho théy viéc doc trinh tu cho chét
lwong t6t, pht hop cho viée anh xa trinh tu vao hé gen
tham chiéu (bang 1).
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Bang 1: théng ké sé lwong trinh ty doc trudc va sau tinh sach cua 10 mau

bénh nhdn
. S$6 lwgng doan
M:;‘h';i“h Kiéu dir ligu trinh ty P dai (bp) | %GC
(% tinh sach)
51452 D liéu tho 2.332.542 32-151 55
Dur liéu tinh sach | 1.816.884 (77,9%) 36-136 55
51559 D liéu tho 1.301.958 32-151 55
Dir liéu tinh sach | 1.093.532 (84%) 36-136 54
52490 D liéu tho 1.044.932 32-151 55
Dit liéu tinh sach | 802.384 (76,8%) 36-136 55
52548 D liéu tho 1.924.288 32-151 55
Dit liéu tinh sach | 1.565.196 (81,3%) 36-136 55
Dir liéu tho 62.944 32-151 55
52550 —
Dir liéu tinh sach | 49.120 (78%) 36-136 54
52558 Dir liéu tho 83.128 32-151 55
Dt ligu tinh sach | 74.028 (89%) 36-136 54
52500 Dir liéu tho 1.083.088 32-151 55
Du liéu tinh sach | 913.416 (84,3%) 36-136 54
Dir liéu tho 81.674 32-151 55
52598 —
Dur liéu tinh sach | 72.872 (89,2%) 36-136 54
Dir liéu tho 1.950.530 32-151 55
52660 —
Du liéu tinh sach | 1.503.496 (77%) 36-136 55
Dir ligu tho 82.086 32-151 54
52700 —
Dir liéu tinh sach | 67.666 (82,4%) 36-136 54

Anh xa cdc trinh tw vao hé gen tham chiéu

Sau khi anh xa céc trinh tw vao h¢ gen tham chiéu,
tién hanh kiém tra chét luong anh xa thong qua phan
mém Qualimap, ty 1¢ anh xa vao h¢ gen tham chiéu
chiém trung binh 99% cho thay chat lugng anh xa rat
cao (bang 2).

Bang 2: danh gid chat heong dnh xa vio hé gen tham chiéu
trén 10 mau bénh nhan

Mjht;él:lh Sé‘llr(_mg Sb lugng trinh | T I¢ dnh xa
(SID) trinh tu tu duge anh xa (%)
51452 549.759 545.909 99,30
51559 399.923 397.939 99,50
52492 232319 229.952 98,98
52548 522917 519.994 99,44
52550 22.084 21.926 99,28
52558 33.788 33.772 99,95
52592 287.302 285.407 99,34
52598 33.708 33.692 99,95
52660 519.468 514.590 99,06
52700 30.278 30.167 99,63

Xdc dinh va chon loc bién di

Viéc xac dinh va chon loc cac bién di duoc tién
hanh bang cach sir dung 2 phin mém Haplotypecaller
va SelectVariant trong bo cong cu GATK dé chon ra
cac bién di voi chét luong anh xa 16n hon 30 (QUAL)
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va do sau anh xa 16n hon 15 (DP). Sau d6, dbi chiéu
trén co s& dit liéu dbSNP ciia NCBI thu duge két qua
nhu bang 3.

Bang 3: danh sach cac bién di trén 10 mau bénh nhén

bl\clljh Vi tri bién di Nl:rcélzo:;e Nucleotide | Chét lugng | DO sdu dbSNl;[i benh
nhin | (POS) | tham chifu ?2:;;‘ (Z"I'I';‘E) nhxa |\ SoNP | mhan
(SID) (REF) (DP) (SID)
133738357 T [¢ 63738.77 | 4563 | rs121913461 Iﬁ:ﬁ:fb
133747603 G GTCTGC,GC | 11185.73 1133
133747604 | AGTAAG 12292.73 1123
51452 | 133755142 G T 601.77 83
133755143 A G 601.77 83
133755146 T A 601.77 83
133895596 G T 287.78 18
133747603 G GC 7843.73 1027
133747604 | AGTAAG A 8000.73 1024
S50 133748391 T [¢ 83930.77 | 5936 |rs121913457 lg:i:‘l%b
133755142 G T 241.84 53
133755143 A G 241.84 53
133755146 T A 241.84 53
133747513 [¢ A 599.77 17
133747603 G GC 7948.73 976
52492
133747604 | AGTAAG A 8358.73 971
133895596 G T 24378 20
133738357 T [¢ 1077168 | 4380
133747603 G GC 8246.73 1022
133747604 | AGTAAG A 8750.73 1020
133755142 G T 466.77 35
133755143 A G 466.77 35
52548
133755146 T A 469.77 35
133755354 T [¢ 46.77 43
133755360 T [¢ 46.77 43
133755987 T [¢ 99.77 19
133755988 G [¢ 99.77 19
133747603 G GC 1658.73 223
52550
133747604 | AGTAAG A 1674.06 222
52558 | 133738356 G ¢ 4802277 | 2094 | rs121913458
133747603 G GTCTGC,GC | 10706.73 1069
133747604 | AGTAAG 11477.73 1060
133755142 G T 235.77 50
133755143 A G 235.77 50
52592
133755146 T A 23877 50
133828908 T [¢ 779.77 18
133828916 T G 779.77 18
133828920 [¢ T 779.77 18
133747603 G GC 1749.73 289
52598
133747604 | AGTAAG A 1858.73 289
133747513 [¢ A 747.77 271
133747603 G GC 5253.73 935
133747604 | AGTAAG A 5489.73 927
133755142 G T 372.03 75
133755143 A G 372.03 75
52660
133755146 T A 372.03 75
133759413 [¢ T 106.77 18 | rs587778013
133828908 T [¢ 824.77 19
133828916 T G 781.77 18
133828920 [¢ T 781.77 17
133755142 G T 152.03 19
52700 | 133755143 A G 152.03 19
133755146 T A 152.03 19
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Két qua thu duogc, co6 5 bién di lap lai voi tan sb
cao & cac vi tri 133747603, 133747604, 133755142,
133755143, 133755146 c¢6 diém chat luong
(QUAL) va d6 sau anh xa (DP) cao. Pac biét, khi
ddi chiéu trén co s& dir ligu dbSNP, c6 4 bién di da
duoc chu gidi & cac vi tri 133738357 (véi ma rs la
rs121913461), 133748391 (rs121913457), 133738356
(rs121913458) va 133759413 (rs587778013). Trong
d6 co2 vitri 133738357 (rs121913461) va 133748391
(rs121913457) 1a cac dot bién giy hiéu tng khang
thudc Imatinib. Cac bién di con lai co dd tin cay chua
cao do QUAL va DP déu thép.

Tir két qua bién di, pham mén IGV dugc sir dung dé

quan sat anh xa vao hé gen tham chiéu véi cac bién di
tim dugc (hinh 1).

.

st

e L I T e

I
I L I I

s1caz_atses anedtam S

stctz_atsed snedtam 8

n

e S[CATGAAGCACAAGC TGGGCGGGGG6CCAGTACGGGGRGGTGTARCGRGGGCGTGTGGAAN

Hinh 1: minh hoa két qua dnh xq trinh ty va xdc dinh bién dj véi dit liéu NGS
6 mau bénh nhdn mang ma so 51452 tai vi tri 133738357
co tham chiéeu T, trinh ty anh xa C

Két luan

Nghién ctru da xay dung thanh cong phuong phap
xac dinh cac bién di va ung dung trén 10 mau bénh
nhan véi két qua thu duoc 18 bién di, trong d6 c6 5
bién di lap lai voi tan sd cao & cac vi tri 133747603,
133747604, 133755142, 133755143, 133755146;
4 bién di duoc ghi nhan trén co s¢ dir licu dbSNP
voi ma ID lan luot 1a rs121913461, rs121913457,
rs121913458, 1s557778013. Pic biét, 2 bién dj ¢o y
nghia 1am sang gay khang thudc (vi tri 133738357 véi
mars121913461 va 133748391 voi ma rs121913457).
Pay 1a nhimng két qua ban dau gitp chung ta tim ra
phuong phap xac dinh cac bién di di truyén bang cong
cu tin sinh hoc, tir &6 cung cép nhiing kién thirc co s&
dé tim ra cac anh hudng cua céac bién di d6 trén bénh
nhan trong cac nghién ctru tiép theo.
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Banh gid kj néng m phong mot sd déc trung gio mua miia hé 6 khu vuc Viét Nam
bang m6 hinh CFS/RSM
Nguyén Piang Mau’, Nguyén Vin Thing, Mai Vin Khiém,
Ha Truwomg Minh, Luu Nhat Linh
Vién Khoa hoc Khi twong Thuy van va Bién doi khi hau
Ngay nhén bai 1/12/2016, ngay chuyén phan bi¢n 5/12/2016, ngay nhan phan bién 20/12/2016, ngay chép nhan dang 31/12/2016

Trong bai bdo nay, mé hinh khi hiau khu vwe (RSM - Regional Spectral Model) dwgc thiét 1ap chay m
phéng thoi ky 12/1985-12/1995 véi s6 liéu diéu Kién bién va diéu kién ban diu tir bd s6 liéu R2 (d¢ phén
giai 2,5x2,5 dd kinh vi) ciia Trung tAm Dy bao mdi trudng qudc gia Hoa Ky (NCEP) nham danh gia ky
niing md phong mét sé diic trung co ban ciia gi6 miua mua hé & khu vue Viét Nam. Két qua nghién ciru
cho thiy, RSM c¢6 kha ning thé hién hoan hru gié cac mue. Tuy nhién, sai s6 md phong la kha rd rang, 16n
nhét & mye 500 hPa. Pdi véi mue 850 hPa va 200 hPa, mé hinh cé sai s6 mé phéng hoan lru kha rd rang
vao cac thang diu va cudi mua gié miua mua hé. RSM c6 thién hwéng md phéng cwong do gié mia mua
hé & khu vue Viét Nam yéu hon so véi thye té. Pentad bit dau dén mudn hon va pentad két thiic dén s6m
hon thuc té trong cac md phong, din dén mua gié mua mua hé ngin hon. Lwgng mua trong cac thing mia
hé mé phéng bang RSM phd bién thip hon quan tric tai cac tram tir 30 dén 80 mm/thang. Tuy nhién, mé
hinh RSM thé hién kha tot xu thé bién dong cwong do gié mua, pentad bit diu, pentad két thic va h¢ qua
mua gié mua mua he.

Tir khéa: lwong muwa, pentad bit ddu, pentad két thiic, trwong gié muwc 850 hPa, truwong gié muc 500 hPa,

truwong gio muc 200 hPa.
Chi sé phén logi: 1.7

Gioi thieu

Trong nhiing ndm qua, bai todn mo phdéng va du bao
hoat dong ctia gi6 mua mua heé ¢ khu vuc Viét Nam da
duge mot s6 tac gia quan tim. Cac nghién ctru di dugc
thuc hién bao gdm nghién ciru mé phong hinh thé hoan
lru va mua vao dau mua gié miia muia hé bang mé hinh
RAM trong mét sé nim ENSO dién hinh [1, 2]; nghién
ctru xay dung chi sd gié mua phuc vu xac dinh ngay
bat ddu gié mua mua hé¢ & Tay Nguyén [3], Nam Bo
[1, 4] hay dai dién cho Vi¢t Nam [5]. Kém theo do, cac
tac gia ciing dua ra cac chi tidu xac dinh ngay bét dau
va két thuc gié mua mua hé. Nguyén Minh Truong va
cs (2012) cho réng, chi ti€u gi6 vi hudéng muc 850 hPa
1a phtt hop hon ca dé xac dinh thoi diém bat dau gio
mua mua hé, pentad bt ddu gié mia mua hé & Nam
B0 1a pentad dau tién trong 2 pentad lién tiép c6 U850
hPa khu vie Nam B0 dat gi tri duong. Theo Nguyén
DPing Mau va cs (2016), pentad bat dau gié mua mua
hé ¢ Viét Nam 1a pentad dau tién trong 2 pentad lién
tiép voi U850 hPa trung binh ¢ khu vuc chi sé gié mua
VSMI [5] dat gia tri duong; va ngugc lai voi pentad
két thuc. B. Wang va cs (2004) cho rang, bat dau gio

"Tac gia lién hé: mau.imhen@gmail.com
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mua mua hé ¢ Bién Pong 14 pentad dau tién trong 2
pentad lién tiép c6 U850 hPa bao dam cho chi sb gi6
mua SCSI dat gia tri duong; va nguogc lai véi pentad
két thuc [6].

Trong nd luc nghién ctru tng dung va cai tién mo
hinh dong lyc trong du bao khi hau ¢ Viét Nam, Vién
Khoa hoc Khi twong Thily van va Bién d6i khi hau da
dugc NCEP chuyén giao hé thong mé hinh khi hau
khu vuc RSM (Regional Spectral Model). Hién nay,
hé théng mo hinh RSM dang duoc cai dat va van hanh
chay mo phong va dy bao khi hdu cho khu vuc Viét
Nam. Trong khuén khé nghién ctru nay, chiing t6i trinh
bay két qua thir nghiém mé phong mét sé dic trung gio
mua mua hé & khu vuc Viét Nam dua trén két qua cua
mo hinh RSM.

So liéu va phuong phap

So ligu

Trong nghién ctru ndy, cac bo sb liéu chinh dugc sir
dung bao gom:

- B0 s6 liéu R2 (NCEP/DOE Reanalysis-2) thoi ky
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Assessment on CFS/RSM’s simulation in Vietnam
summer monsoon characteristics

Summary

In this study, RSM (Regional Spectral Model) was
designed for the 12/1985-12/1995 simulation of
Vietnam summer monsoon characteristics based
on the initial and boundary conditions driven
by R2 (NCEP/DOE Reanalysis-2; by global
2.5deg). The assessment results showed that,
RSM can display the basical wind circulations
in different atmospheric layers (850 hPa, 500
hPa, 200 hPa) during the summer monsoon in
Vietnam. However, the simulation error was
quite clear in the circulations of various layers of
the atmosphere, and the clearest error was found
in the 500 hPa layer. In the 850 hPa and 200 hPa
layers, the clearer errors were found during
the first month and last month of the summer
monsoon season. Normally, the RSM model
showed the weaker intensity of summer monsoon
than CFSR. In addition, the RSM model showed
the pentad started later and ended sooner in
the summer monsoon; therefore, the duration
of summer monsoon was shorter than the real
observation. In term of the summer rainfall
characteristics, the RSM model showed the 30-80
mm/month lower total rainfall than the stations’
observation over Vietnam. Nevertheless, the
RSM model showed quite well the intraseasonal
and interannual variabilities of the monsoon
intensity, pentad of onset and withdraw, and
summer monsoon rainfall.

Keywords: onset pentad, rainfall, withdraw pentad,
850 hPa winds, 500 hPa winds, 200 hPa winds.

Classification number: 1.7
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12/1985-12/1995, d6 phan giai ngang la 2,5x2,5 do

kinh vi dugc st dung lam dau vao cho md hinh RSM.

- B6 s6 liéu tai phan tich CFSR (Climate Forecast
System Reanalysis) thoi ky 1986-1995, do phan giai
ngang la 0,5x0,5 do kinh vi dugc st dung trong danh
gia k¥ nang mo phong mot so dac trung vé hoan luu

gi6 mua mua hé ¢ khu vuc Viét Nam.

- Bo 86 liéu quan trac lugng mua ngay tai 150 tram
trén lanh thd Viét Nam thoi ky 1986-1995 cua Vién
Khoa hoc Khi twong Thuy van va Bién d6i khi hau [7]
duoc st dung trong danh gia k¥ nang mo6 phong lugng
mua mua he cua mo6 hinh RSM.

Thiét ké thi nghiém

Thiét ké mién tinh mé hinh RSM duoc thuc hién
nhu trén hinh 1. Pau tién, s6 liu R2 & d6 phan giai
ngang 2,5x2,5 d¢ kinh vi dugc chay béng mo hinh
RSM vé mién 16n (hinh 1a) véi do phan giai ngang
100x100 km. Sau d6, két qua chay mo hinh RSM ¢ d6
phan giai 100x100 km & mién 16n s& duoc lam dau vao
cho m6 hinh RSM chay v6i d§ phan giai 26x26 km ¢
mién nho (hinh 1b). Céac thong s6 chay mé hinh theo

mién tinh nho duoc thiét lap nhu sau:
- S6 6 ludi: 144x144;
- b6 phan giai ngang: 26x26 km;
- Muc théng dimng: 42 muc;
- Budce thoi gian tich phan: 45 giay;
- Gi6i han mién tinh: 5°S-30°N; 95°E-130°E;

- So d6 tham s6 hoa vat 1y: so ¢ SAS (Pan va Wu
1994, Grell, 1993).

Phuong phéap danh gid mo phong cha yéu dua trén
phuong phap phén tich hinh thé synop. Céac chi sb
théng ké chinh dugc str dung: (1) Sai s6 ME, phuc vu
danh gia sai s6 vé gia tri; (2) Hé sd twong quan, phuc
vu danh gia kha ning mé phong xu thé bién dong so

vO1 thuc te.
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Hinh 1: thiét ké mién tinh mé hinh RSM trong ﬂgi nghiém mo pho"ng dac trung
gi6 mua mua hé o khu vue Viét Nam: mién lon (a), mién nho (b)

Két qua va nhan xét

Trudce tién, ching toi tap trung vao phan tich danh
gia kha nang mo phong hoan Iuu cta gié mua mua he
0 khu vuc Viét Nam béng mo6 hinh RSM trén cac muc
co ban: 850 hPa, 500 hPa va 200 hPa (hinh 2 - hinh
4), sau d6 nhan dinh vé thoi gian bat dau, thoi gian két
thiic mua gié mua mua heé va cudi cung 1 nhan xét so
bd vé hé qua mua cia gié mua nay.

Trwong gio muc 850 hPa

Hinh 2a-d va hinh 2e-h 1an luot trinh bay két qua
tinh toan truong giéo muc 850 hPa trong cac thang mua
hé tir s6 liéu CFSR va mé phong ctia md hinh RSM.
Két qua cho thdy, RSM da phan nao thé hién dugc hinh
thé co ban cua truong hoan luu gié muc 850 hPa so véi
CFSR trong khoang thoi gian tir dau dén chinh hé. Tuy
nhién dén cudi he (thang 9), mé hinh RSM khong thé
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hién dugc hinh thé di gié dong bic muc 850 hPa do
tac dong cua sy mo rong veé phia Nam cua ap cao can
nhiét tdy Thai Binh Duong.

Trong thang 6, co thé nhan théy, doi gio tay trong
mé phong thang 6 yéu hon rat nhiéu so véi CFSR &
khu vuc phia Nam (Nam Trung B9, Tay Nguyén, Nam
B6 va nam Bién Dong), rinh gié mua khong dugc mo
phong 16 rang (hinh 2e). Trén khu vuc bic Bién Pong,
dé6i gio tay trong mo phong phat trién manh mé hon so
v6i CFSR. Bén thang 7, d6i gio tiy duoc md phong
phat trién manh m& hon so v&i thang 6, véi ranh gi6
muia mé rong dén khoang giita Bién Pong. Tuy nhién,
hoat dong cua rinh gié mua trong mod phong 1a yéu
hon rat nhiéu so voi CFSR véi déi gio tay phat trién rat
yéu so vi CFSR ¢ phia Nam. Trén khu vuc phia Bic,
hinh thé pho bién van 1a doi gié tay phat trién manh
hon so voi CFSR (hinh 2b va hinh 2f). Dén thang 8,
d6i gio tdy dugc mod phong phat trién trén mot khu
vuc rong 16n (hau hét mién phan tich tinh tir trén 6°N).
Tuy nhién, theo sé lieu CFSR, d6i gi6 tay nhiét doi
chi phat trién manh mé trong khoang tir 6°N dén 18°N
(hinh 2c va hinh 2g). Pén thang 9, md phong bang mo
hinh RSM cho thy, d6i gi6 tdy hoat dong manh mé &
phia Nam (duéi 10°N), pht hop véi sé liéu CFSR. Tuy
nhién, ¢ phia Bac (trén 10°N), m6 hinh RSM khéng thé
hién duogc wu thé cia doi gio déng bic do sy mé rong
vé phia Nam cua séng ap cao can nhiét tdy Thai Binh
Duong (hinh 2d va hinh 2h).

Céc két qua phan tich trén cho thiy, RSM thé hién
dugc hinh thé co ban ciia hoan luu gié muc 850 hPa
trong thoi ky ddu dén chinh hé nhung khong mé phong
dugc su phat trién yéu cua ranh gié mua véi déi gio
tay yéu ¢ phia Nam va manh & phia Bic. Dén cubi he,
RSM chi thé hién dugc su phat trién cta ddi gio tiy
& phia Nam (khoang 6°N dén 10°N) nhung khong thé
hién dugc sy phat trién cua ddi gié dong bic do tac
dong ciia sy mo rong vé phia nam cia ap cao tdy Thai
Binh Duong.

Trwong gio muc 500 hPa

Két qua mé phong bang mo hinh RSM (hinh 3e-h)
cho thay, mé hinh c6 thé thé hién dugc hinh thé sdng
ap cao tdy Thai Binh Duong & muc 500 hPa chi ph6i
khu vuc Viét Nam va lan can. Tuy nhién, sai s6 md
phong vé vi tri ctia sdng ap cao 1a rat rd rang, khoang
tir 5 dén 10 vi d9. Theo s6 liéu CFSR (hinh 3a-d), vi tri
song cao chu yéu chi phdi khu vyuc phia Béc, c6 truc
dong - tay chay qua Bic Bo nudc ta. Song ap cao nay
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dich chuyén 1én phia Bic cao nhét vao thang cao diém
mua hé (thang 8); dich chuyén dan xudng phia Nam
vao cudi he (thang 9 - thang 10). Trong khi d6, cac md
phong RSM (hinh 1e-h) cho théy, vi tri ctia séng ap cao
muc 500 hPa chu yéu phan bd & khoang vi do tir 12°N
(phia Ty mién phén tich) dén 21°N (phia Pong mién
phan tich); va ndm trén khu vic Nam Trung Bo (dau
mua) dén Trung Trung B (chinh dén cudi mua).

Su sai khac vé vi tri ctia sdng ap cao chi phdi ¢ muc
500 hPa dan dén khac biét vé hoan luu gié ¢ muc nay.
Trong do, c6 thé thiy rd rang nhat vé sai khac hoan
lwu & phia Bic, RSM mé phong dong xiét déi gi6 tay
muc 500 hPa phat trién rat manh mé& & khu vuc nay.
Trong khi do, theo s6 liéu CFSR, dong xiét doi gi6 tay
¢6 nguodn gdc ngoai nhiét di nay chi phat trién manh
mé & phia nam Trung Qubc mé rong vé phia Pong.
O phia Nam, d6i gi6 dong xuat phat tir ria 4p cao can
nhiét chiém wu thé ¢ hau hét mién phan tich theo sb
liéu CFSR. Trong khi d6, RSM m6 phdng déi gi6 dong
nay chi thinh hanh & phia Nam mién phan tich, nhung
khong dugc thé hién rd nét & khu vuc xich dao.

Truwong gio muc 200 hPa

Vao dau mua he, theo sb lieu CFSR, séng ap cao
Tay Tang c6 vi tri & phia nam Trung Qudc mo rong vé
phia Dong, hoan luu gié phd bién 1a d6i gié dong bic
xut phat tir ria cia dong xiét gi6 tdy trén cao (hinh 4a).
Trong khi d6, m6 hinh RSM lai mé phong ciia song ap
cao can nhiét tdy Thai Binh Duong 1én dén muc 200
hPa véi su phét trién manh cua déi gié déng ¢ phia
Nam va dong xiét gio tdy & phia Béc (hinh 4e). Diéu
nay cho thay, RSM mé phéng ap cao tay Thai Binh
Duong phat trién manh hon va ap cao Tay Tang yéu
hon thyc t& & myc 200 hPa. Sy sai khac 1 rang trong
m6 phong hinh thé co ban vao dau mua hé ciia mo hinh,
dan dén sai khac rat rd rang vé hoan luu gié. Sang céc
thang chinh he (thang 7 - thang 8), mé hinh RSM mo
phong hoan Iuu giéo muc 200 hPa khé phu hop véi thuc
té, sai khac vé vi tri so v6i s6 liéu CFSR khéng nhiéu
(hinh 4b-c va hinh 4f-g). Trong thoi ky nay, ap cao tay
Thai Binh Duong mé rong 1én phia Bic, ap cao Tay
Tang gan nhu van giit nguyén cudng do va co song
vuon xa vé phia Pong trén khu vuc nam Trung Qudc.
DPén cudi mua he, hoat dong cua ap cao Tay Tang dugc
tang cudng, ap cao tiy Thai Binh Duong Iui dan vé
phia Nam. Do vay, séng ap cao Ty Tang vuon xa hon
vé phia Pong va phia Nam, véi truc qua khu vuc Bic
Trung B (hinh 4d). Tuy nhién, RSM mé phong hoat
dong cua ap cao Tay Tang & muc 200 hPa khong co
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tién trién dang ké so voi thang 7 - thang 8 (hinh 4h).
Diéu nay dan dén sai khac kha r6 rang vé hoan luu gio
& khu vuc Bac Bo va bac Bién DPong trong mo phong
so vo1 CFSR.

Céc két qua phan tich trén cho thdy, RSM da phan
nao thé hién duoc hinh thé hoan luu & cac muc khi
quyén trong cac thang mua hé so vai sd lieu CFSR.
Tuy nhién, van c6 sy sai khac trong mé phong trudong
hoan luu gi6 véi CFSR do su sai khac trong mo6 phong
hinh thé tic dong dén hoan luu.
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Hinh 4: két qud tinh toén truwong gié mue 200 hPa tir $6 liéu tdi phan tich
CFSR (a-d) va mé phong RSM (e-h) trong cdc thang mua heé: thang 6 (a, e),
thing 7 (b, ), thing 8 (c, g) va thang 9 (d, h)

Hinh 5 trinh bay két qua tinh toan hé s trong quan
gitta hoan luu gié cac myc trong mo phong RSM véi s6
lidu tai phan tich CFSR. Két qué cho thay, vé co ban hé
s6 tuong quan kha phu hop véi cac phan tich o trén dbi
v6i hinh 1, hinh 2 va hinh 3. Cu thé, mé phong truong
gi6 myc 850 hPa va 200 hPa phan 4anh xu thé hoan luu
phu hgp voi CFSR hon so véi m6 phong hoan luu muc
500 hPa. O muc 850 hPa, hinh thé trong quan duong
v6i hé sb tir 0,3 dén 0,6 trai dai tir TAy sang Dong phd
bién trén khu vuc phia Bic mién phén tich (trén 9°N).
Trong d6, khu vuc 14°N-19°N trai dai tr Myanmar dén
Viét Nam (day 1a khu vie ma RSM thé hién dugc ranh
gi6 muia m& rong dén khu vyre Viét Nam nhu phén tich
& trén) va khu vuc 18°N-25°N trai dai tir lanh thd Viét
Nam sang phia Déng mién phén tich. Trong khi d6, mo
phong 1a kém hon & phia Nam mién phan tich (duéi
9°N), VO’l hé sb twong quan phd bién dudi 0,3; tham
chi, hé s6 trong quan am ton tai trén mot khu vue rong
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16n bao quat khu vuc dat lién va bién thuoc Malaysia
va Indonesia (hinh 5a). Dén myc 500 hPa, hé sb tuong
quan 14 rat thap, hé s6 twong quan am (phan anh hoan
lwu gid nguoc v6i thue t€) chiém da phan mién phan
tich (hinh 5b). Bén muyc 200 hPa, khu vic tir 9°N-24°N
co hé sb twong quan tdt hon cac khu vuce khac; khu vuc
trén 24°N, t6n tai trong quan am (hinh 5¢c). Nhu vay,
RSM phan anh xu thé phat trién d6i gié tay nhiét doi
muc 850 hPa trong mua gié miia mua hé tét hon so voi
truong gio cac muc khac, tot nhat & khu vuc phia Béc
(trén 9°N).

a) Correlation Reanalysis vs Simulation
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Hinh 5: hé s6 twong quan giita mé phong truong gio trung binh miia hé
thoi ky 1986-1995 muc 850 hPa (a), 500 hPa (b) va 200 hPa (c)
bang mé hinh RSM vai so lieu CFSR
Nhu da phan tich ¢ trén, dac trung ndi bat nhét vé
hoan luu cia gié mua mua hé 13 déi gio tdy muc thap
phat trién. Do vay, k¥ ning mé phong bién dong nodi
muia cia mé hinh dbi voi sy phat trién cua déi gio tay
nay can phai duoc xem xét chi tiét. Hinh 6 trinh bay
biéu d6 Hormoller vé trudong gié vi huéng muc 850
hPa (U850 hPa) trung binh khu vuc 100°E-110°E phan
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b trén cac vi d 4°S-28°N. Két qua cho thay, vé co ban
RSM phan anh rd qua trinh dich chuyén nhanh 1én phia
Bic trong cac thang dau mua hé va dich chuyén cham
dan vé phia Nam vao cudi mua hé cta truong gié vi
hudng. Mac du vay, sai khac gitra mo6 phong va CFSR
la kha ro rang. Nhin chung, RSM mo phdéng cuong do
gi6 mua mua he yéu hon so v&i1 CFSR, ddc biét trong
giai doan chinh hé ¢ khu vic 6°N-19°N. Diéu nay 1a do
rinh gi6 mua trong md phong RSM yéu hon 16 rang
so voi CFSR (nhu phan tich ¢ trén). Trong mo phong
RSM, déi gié tay phat trién rat manh tir khoang thang
2 dén thang 9 & phia Bic (trén 19°N). Piéu nay la do
RSM mo phong doi gio tay ngoai nhiét d61 manh hon
so voi CFSR. Trong khoang thoi gian trudc mua he,
d6i gio tay o phia Bic hoan toan 1a d6i gio tay ngoai
nhi¢t doi; trong cac thang chinh he, doi gio tay nay
1a sy két hop dan xen gitra gio tdy nhiét doi va ngoai
nhiét doi.

Hormoller Simulation 1986—1995

Hinh 6: biéu do Hormoller truong gio mé phong béing CFS/RSM (a)
va s0 liéu tai phan tich CFSR (b)

Thoi ky bit ddu va thoi ky két thiic gié mia mia
heé

Hinh 6 cho thy, d6i gi6 tay nhiét d6i phat trién
muon hon va két thic sém hon CFSR nén mua gio
mua mua he ngan hon thuc té. Két qua nay ciing phu
hop véi phan tich vé truong hoan luu gi6 myc 850 hPa
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& hinh 2. Hinh 7 trinh bay két qua tinh toan pentad
bat dau va két thuc gi6 mua mua he trén khu vuc déac
trung cho chi s6 gié mia VSMI. Két qua cho thiy, xu
thé chung trong ciac mod phong RSM 1a pentad bat dau
gi6 mua mua he dén muodn hon so voi thuc té, sai sb
phd bién trong khoang tir 0 dén 5 pentad. Tuy nhién,
c6 nhitng truong hop, moé hinh RSM mé phdng hoan
luu gié mua mua he bit dau & Viét Nam mudn hon so
v6i CFSR 1én toi 10 pentad (nim 1989). Mic du vay,
hé sé twong quan giira chudi sb liéu pentad bat dau
tir mb phong voi CFSR dat gid tri 0,71. Didu ndy cho
thdy, RSM thé hién khé tt bién dong hang nim cua
pentad bat ddu gié mua mua heé (hinh 7a). Két qua tinh
pentad két thuc gié miia mua hé cac nam trong thoi ky
mé phong duoc trinh bay trén hinh 7b. Két qua cho
thiy, pentad két thuc gi6 mua mua hé trong cac mo
phong nho hon so v6i CFSR ¢ hau hét cac nam. Piéu
nay chuing t6 mo hinh RSM c¢6 thién hudng mo phong
gi6 mua mua hé két thiic sém hon so véi thuc té. Sai
s6 mo phong pentad két thic gi6 mua mua he phé bién
trong khoang tir 0 dén 5 pentad. Hé s6 twong quan giita
chudi s6 liéu pentad két thuc gié mua trong mo phong
v6i CFSR dat gia tri 0,6. Piéu nay cho thay, RSM mo
phong khé t6t xu thé bién dong hang nim cua pentad
két thuc gié mua miia hé so véi thyc té. Mo phong xu
thé pentad két thic gié mia mua hé kém hon xu thé
pentad bat diu gié miia mua hé 1a do mé hinh thé hién
khong tét hinh thé tac dong ciia sdng ap cao can nhiét
tay Thai Binh Duong & muc 850 hPa trong thoi ky cudi
mua gié mua mua heé ¢ khu vgc Viét Nam.

a) Sosanh Pentad bt dau gié miia mua he gitra RSM vs Ob
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b) So sanh Pentad két thic gié mlua mua he gitra RSM vs Ob
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Hinh 7: so sanh két qua mé phéng va tdi pfzdn tich CFSR: (a) pentad bdt dau,
(b) pentad két thic
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H¢ quad mwa gio mua mua he

Céc phan tich trén cho thay, nhiing sai khac vé hoan
luu trong mo6 phong so voi thuc té 1a nguyén nhan
chinh din dén nhitng sai s6 trong md phong hé qua
mua trong mua gié mua mua hé. Hinh 8 trinh bay két
qua tinh toan sai s6 ME (a) va hé s twong quan (b) ciia
luong mua md phdong trong mua giéo mua mua he voi
s6 lidu quan trac thuc té tai cac tram. Hinh 8a cho thay,
lvong mwa md phong bang mé hinh RSM trong mua
thap hon so véi quan tric pho bién tir 30 dén 80 mm/
thang, trong do, sai sb 16n nhat ¢ cac tram thudc Bic
B§ va Trung Bo. Tuy nhién, m6 hinh RSM phan &nh
kha tt dién bién lwong mua trong cac thing mua hé,
v6i hé sd twong quan phd bién trén 0,2, trong d6, khu
vuc Trung B va Bic Bo ¢6 hé sb tuong quan cao hon
ca (hinh 8b). Nhu vdy c6 thé thay, mic du ton tai sai
s6 kha rd rang trong mo phong (thap hon quan tric),
nhung mo hinh phﬁn nao thé hién duoc xu thé bién
dong lugng mua trong mua gié mua mua he.
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Hinh 8: (a) két qua tinh toan sai s6 ME (mm/thang) va (b) h¢ 56 twong quan
giita lwong mwa mua he voi so liéu quan trac tai tram
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Két luan

Tir cac két qua nghién ctru md phong thoi ky 1986-
1995 bang md6 hinh RSM, c6 thé dua ra mot sb két luan
nhu sau:

1) M6 hinh RSM phan nao thé hién dugc cac hinh
thé co ban cua truong hoan luu gio cac muc khi quyén
co ban (850 hPa, 500 hPa, 200 hPa) trong cic thang
mua he, 1 nhat 14 trén muc 850 hPa. Péi gi6 tay o phia
Nam mién phan tich va ranh gi¢ mua trén myc 850 hPa
trong cac thang tir diu dén chinh hé trong mé phong
yéu hon thyc té, dic biét 1a trong khoang thoi gian cac
thang dau mua hé va nguoc lai manh mé hon thuc té &
phia Bic mién phén tich do mé hinh mé phong déi gio
tay ngoai nhiét doi tac dong dén khu vuc Bic B6 manh
hon. Trén muyc 500 hPa, mo hinh RSM m6 phong song
ap cao thap hon dang ké so voi thuc té, dan dén sai
khéc 13 rét vé hoan luu gio. Pén muc 200 hPa, sai
khéc rd rang nhat giira mo phong va thuc té xay ra vao
thang dau va cudi mua heé. O ddy, RSM khong thé hién
duogc tac dong cua sdng ap cao Tay Tang nhung lai mo
phong duogc song ap cao tdy Thai Binh Duong, dan
dén sai khac vé hoan luu gio. Dén thang cudi he, RSM
khong thé hién duoc su phat trién va mo rong cua sdng
ap cao Tay Tang vé phia Pong va phia Nam.

2) Cuong d6 gié mua mua heé trong nghién ctru
dugc phan anh thong qua chi sb hoan luu vi huéng
muc 850 hPa. Két qua cho thiy, RSM c6 xu thé mo
phong cudng d6 gié mua mua hé yéu hon 6 rang so
vé6i thue té. Trong do, sai s6 1o rang nhat 1a & khu vuc
phia Nam (dudi 19°N). Tuy nhién, do RSM c¢ thién
hudng mo phong déi gid tdy ngoai nhiét 61 manh hon
& phia Béc, nén déi gio tdy & Bac Bo va bac Bién Pong
hoat dong manh hon thyc té.

3) Pentad bat dau va két thiic gié miia mua hé trong
nghién ctru nay dugc xac dinh dua theo chi sb gi6 vi
huéng muyc 850 hPa thong qua chi sé VSMI. Két qua
cho thdy, RSM c6 thién hudéng mé phong bat dau gid
mua mua hé dén mudn hon va két thic sém hon so véi
thuc té. Didu nay dan dén, d6 dai mua gié mua mua he
trong md phong bang RSM 1a ngin hon thyc té. Mic
du vay, RSM phan anh kha tét xu thé bién dong hang
nam cua pentad bat dau va két thuc gié mua mua hé ¢
khu vuc Viét Nam.

4) RSM c6 thién huéng mo phong lugng mua thap
hon so véi sb lidu quan tric, voi sai s6 phd bién tir 30
dén 80 mm/thang. Tuy nhién, RSM phan anh kha tdt
xu thé bién dong ndi mua cua luong mua mua he, voi
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hé s6 twong quan giita mua mo phong v4i mua quan
trac pho bién la twong quan duong, 16n hon 0,2, tot
nhat ¢ khu vuc Trung Bo.

5) RSM tuy c6 sai s6 khé 1 rang trong mo phong
cac dac trung gié mua mua he ¢ khu vuc Viét Nam
nhung da thé hién duoc cac hinh thé co ban vé hoan
luu va phan anh tdt xu thé bién dong hang nam, ndi
mua cua cac dic trung gio mua mua he. Sai s6 nay co
kha ning 1a do: (1) Sai s6 tir s6 liéu dau vao; (2) Sai
s6 mang tinh hé thong ctia mé hinh. Nho phan anh tot
xu thé bién dong cac dic trung gié mua mua hé nén
mo ra kha nang nghién ciru cai tién két qua mo hinh
dua trén cac phuong phap hiéu chinh thng ké (bias
correction).

6) Nghién ctru vé mo hinh RSM méi chi duge thuc
hién ¢ Viét Nam trong khoang vai nim gan day, dic
biét, bai todAn mo6 phong va du bao hoat dong gié mua
mua hé va hé qua thoi tiét, khi hau hét stc phic tap,
cac md hinh thudng cho sai sb rat 16n. Do vy, viéc
nghién ctru cai tién va tng dung mé hinh RSM ¢ khu
vuc Viét Nam can duoc déy manh hon ntra.

Loi cam on

Bai bao dwoc hoan thanh nho s tro giup cua Pé
tai KH&CN cdp nha nuwée KC08.01/16-20. Cac téc gia
xin chdn thanh cam on.
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Ap dung phUdng phap duang cong ABC cla quan Xa tuyen trung song tu do

dé danh gia chat lugng mi trudng thly vuc tai cac cang trén sdng Sai Gon
Nguyén Thi My Yén, Tran Thanh Thai, Ngo Xuan Quang’
Vien Sinh hoc nhiét doi, Vien Han lam KH&CN Viét Nam

Ngay nhén bai 30/12/2016, ngay chuyén phan bién 3/1/2017, ngay nhan phan bién 16/1/2017, ngay chip nhan dang 20/1/2017

Chat lwgng moi trlro’ng nén day song Sai Gon dugc danh gia dua trén phuwong phap dlro’ng cong ABC ciia
quan xa tuyen trung song tw do. Mau tuyen trung song tu do dwgc thu thap trong tram tich song Sai Gon
theo miia kho va mia mua nim 2014-2015 tai 12 vi tri tir Cti Chi xudng t6i Cang Dau thuc vat. Két qua
phan tich cho thiy, chit hrong méi trwong nén diy song Sai Gon khong dong nhit theo thoi gian tai tit ca
cac vi tri khao sat. Trong d6, mt s6 khu vire bi 6 nhiém ning hiu nhw trong ca 4 dot, bao gom Cang Bién
Pong, Cang Bong Sen va Cang Dau thue vit. Cac vi tri Cang Tan Thuin Pong, Cang Bén Nghé, Cang
Sai Gon méi, Cang Nha may déng tau bién Sai Gon 6 nhiém niing trong cac thang mua mua. Mot sb
cang khac 6 nhiém nhe nhw Cing Bén Nghé, Cang Cong ty lién doanh phat trién tiép van s6 1 - VICT,
Cang Sai Gon méi, Cang Nha may dong tau bién Sai Gon trong cac thang mua khoé va Bén Du’o’c huyén
Ci Chi, Tan Cing, Nha may déng tau Ba Son, Cang Cong ty lién doanh phat trién tiép van s6 1 - VICT

trong cac thaing mua mua.

Tir khéa: chit lwong moi truwong, phwong phdp ABC, quin xi tuyén triing dwéi triéu, song Sai Gon.

Chi sé phén logi: 1.7

DPat van de

Song Sai Gon dong vai tro quan trong trong viéc
cung cap ngudn nudc cho TP H6 Chi Minh nhung chét
luong mdi truong nudc dang ngdy cang xudng cap
nghiém trong [1]. Pé c6 thé giam sat va hoan thién
cong tac quan ly moi trudng nudce, bén canh viéc phan
tich cac yéu t6 hoa - 1y thi phwong phap chi thi sinh
hoc ngay cang duoc sir dung do nhirng wu thé vuot troi.
Dic biét st dung quan x3 dong vat day khong xwong
song, trong d6 c6 tuyén trung sdng tu do dé danh gia
chat luong nén day cho két qua kha nhanh, hiéu qua va
tiét kiém duoc chi phi.

Quan x4 tuyén trang song tu do khong chi tham gia
vao chu trinh chuyén hoa nang lwong va tuong tac sinh
hoc trong hé thdng tram tich thay vuc ma con duge
xem nhu mot cong cu wu viét trong danh gia chat luong
moi truong [2-4]. Nghién ctru moi déy cua Ngo va cs.
(2016) da ung dung phan tich da bién céac dac diém
cua quan xa tuyen trung lién quan dén cac yeu t6 moi
truong cho thay moi twong quan chdt ché gitra mat do,
cau tric quan xa tuyen trung véi moi truong nén day,
tir d6 khang dinh vai trd hitu ich cta tuyén tring trong
quan trac danh gia moi truong thuy vuc [5].

*Tac gia lién hé: Email: ngoxuanq@gmail.com
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Phuong phap 4p dung mat do va cdu trac quan xa
tuyén tring song tu do dé danh gia chat luong moi
truong da duoc Warwick (1986) mo ta bang 2 duong
cong v& mat do loai va sinh khéi loai trén cung 1 dd thi
va so sanh hinh thai gitra chiing; dang d6 thi nay dugc
goi l1a phuong phap duong cong ABC (Abundance
Biomass Comparison Curves) [6]. Ap dung phuong
phap nay trén quan xa dong vat day gitp danh gia
nhanh, hiéu qua hién trang 6 nhiém trong bat ctr thoi
gian nao ma co thé khong can tham khao dit liéu trudc
day, va da dugc nhdn manh qua nhiéu nghién ciru [7-
11]. Phuong phap nay dac bi¢t dugc xem xét nghién
clru sdu trong cong bd cua Clarke (1990), Warwick &
Clarke (1994) va Clarke & Warwick (2001) vé tinh
toan théng ké trong sinh thai hoc [12-14]. Clarke &
Warwick (2001) cho rang cac diéu kién méi trudong
(khong 6 nhiém, 6 nhiém vira, cuc ky 6 nhidm) c6 thé
dugc nhan biét qua 2 dudng cong cung hoat dong dbi
1ap nhau trén cung 1 do thi ma khong nhat thiét phai
thiét 1ap mau ddi ching theo khong gian va thoi gian
[14].

Ap dung phuong phap duong cong ABC trén quan
xa tuyén trung dé danh gia chét lugng méi truong trén
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Applying the ABC curve method of free-living
nematode communities to assess the environmental
quality of water in Sai Gon River harbors

Summary

It is the first time the benthic water quality of the
Sai Gon River was investigated according to the
ABC curve method based on the analysis of the
density and biomass of all species of free-living
nematodes that were present in the sediment
of the studied area. The nematode samples
were collected in the Sai Gon River from Cu
Chi district to Navioil port during 2014-2015
at dry and rainy seasons. Our results showed
the benthic environmental quality was not
homogenous in during four times of sampling
and at different stations. While some stations
were heavily polluted in all sampling times such
as Bien Dong port, Lotus port, and Navioil port,
but some other stations were polluted only in
the wet season such as Tan Thuan Dong port,
Ben Nghe port, Sai Gon New port, and Sai Gon
Shipbuilding port. And Ben Nghe port, Vietnam
International Container Terminals - VICT port,
Sai Gon New port, and Sai Gon Shipbuilding
port were moderately polluted in the dry season.
In the rainy season, Ben Duoc - Cu Chi port,
Tan Cang port, Ba Son Shipyard, and VICT port
were lightly influenced.

Keywords: ABC curve, environmental quality, Sai
Gon River, subtidal nematode communities.

Classification number: 1.7

thé giéi da dua dén cac két qua tin cdy. Nghién ctu
cua Vidakovic & Bogut (2004) cho thiy nén day cua
phan bién sau ving trung tim Sakadas bi x40 tron nhe
[15]. Mot nghién clru gan day cua Sabeel & Vanreusel
(2015) vé sinh khdi quan x tuyén trung, phd kich
thudc sinh khoi va duong cong ABC ¢ 3 vi tri dai di¢n
cho thdy mirc d6 pha huy rimg ngdp min & 3 tram
nghién ctru theo myc nude gdm cao, thip, trung binh.
Két qua phan tich cho thiy viéc pha hiy rimg ngap
man tac dong tiéu cuc dén moi truong ¢ mirc Xao tron
tir vira phai dén tram trong [16]. O khu vuc Déng Nam
A hau nhu chua c6 nghién ctru ndo st dung phuong
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phap duong cong ABC, trir cong bd ciia Nguyén Vil
Thanh (2005). Trong nghién CI'Iu nay, tac gia st dung
duong cong ABC va cac ch1 s6 da dang H’, I, d...)
clia quan x3 tuyén tring song tu do dé danh gia chét
luong nudc cia luu vue song Cau. Két qua phan tich
cho théy chét lugng nudc mat Song Céu bi x40 tron tur
mirc vira phai dén mirc rat trim trong [17].

Phuong phap dudng cong ABC lan dau duoc ap
dung dé danh gia chat luong madi trudng tai cic cang
trén song Sai Gon nham phuc vu viéc quan tric sinh
hoc va gop phan danh gia, dua ra canh bao chat luong
moi truong song Sai Gon hi¢n nay.

Doi twong va phuong phap
Thu thip va phén tich méu

Mau tuyén tring song tu do dugc thu thap bang
gau Ekma trong pham vi 10 cm? tai 12 khu vuc cang
trén song Sai Gon qua 4 dot khao sat. Cac tram duoc
ky hi¢u: SG1 (huyén Cu Chi), SG2 (Tan Cang),
SG3 (Nha may dong tau Ba Son), SG4 (Cang Sai
Gon), SG5 (Cang Tan Thuan Pong), SG6 (Cang Bén
Nghe) SG7 (Cang Cong ty lién doanh phat trién
tiép van s6 1 - VICT), SG8 (Cang Sai Gon méi),
SG9 (Cang Bién Pong), SG10 (Cang Nha may dong
tau bién Sai Gon), SG11 (Cang Bong Sen) va SG12
(Cang Dau thyc vat) (hinh 1). Tai mdi tram liy 3 miu
lap lai bang dng thu mau core bang nhua plastic, dai
30 cm, duong kinh 3,5 cm. Ong nhya dugc cidm siu
>10 cm va thu mau tuyén tring tir 0-10 cm tinh tir bé
mit. Mau thu xong dugc cho vao hop nhua dung tich
300 ml va ¢ dinh bang formaline 7% & nhiét d6 60°C
va khudy déu cho dét tan hét thanh dung dich [18].
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11°0'0"N- -

Tp. HB Chi Minh
L
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Hinh 1: ban do cdc tram khdo sat, thu mau doc song Sai Gon
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Mau tuyén trung song tu do dugc phan tich tai
phong thi nghiém cta Phong Cong ngh¢ va Quan
ly moi truong, Vién Sinh hoc nhiét déi - Vién Han
lam KH&CN Viét Nam theo phuong phap cua Vll’lCX
(1996) [18]. Mau dugc dinh danh t6i cip do glong
theo céc tai liéu cua Warwick va cs. (1998), Zullini
(2005) va Nguyén Vii Thanh (2007) [19-21].

Phdén tich va xir Iy so liéu

Mau tuyén trung sau khi duoc dinh danh téi cap
d6 gidng duogc do sinh khdi theo kich thudc chiéu dai
va chiéu rong co thé. Ching t6i ap dung cong thirc
ciia Wieser (1953) dé tinh toan trong lwong kho cho
mdi giéng [22]. S6 lidu vé sinh khéi va mat ¢ duoc
xu ly bang chuong trlnh Microsft Excel 2010. Tat ca
cac gibng duogc sip xép theo tim quan trong vé sinh

khoi hodc mat do trén truc x véi ty 1€ uu thé trén truc
y (hinh 2).

Pudng cong uu thé ABC
o
o
iy e
—
c \@\Q’ -~
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X . ,;)\Q
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Khong bi tic dong Bj téc dong vira Bi tac dong nang
o

1 5 10 1 5 10 1 5 10

Bacloai

Hinh 2: do thi mé phong ba trang thai méi treong theo phiwong phdp
duong cong ABC (A: moi truong khong b tac dong - sach, B: moi truong _
bi tac dong vira - 6 nhiem vira, C: moi trueong bi tac dong nang - cuc ky 6 nhiém)

Theo Warwick (1986) [5] va Clarke & Warwick
(2001) [14], d6i voi moi trudng khong bi xdo tron,
quﬁn x4 uu thé boi mot hodc mot sb loai kich thude
16n, tuy nhién nhitng loai nay chi hi¢n dién mot vai ca
thé nén khong c6 uu thé vé s6 luong; vi vay duong sinh
khdi ndm phia trén duong sé luong trong sudt chidu dai
ctia n trong dudng cong ABC (hinh 2A). Khi xuat hién
déu higu 6 nhiém, wu thé canh tranh 16n dugc loai bo,
su chénh 1éch gitra sinh khdi va sb luong giam, do do
dudng sinh khdi va duong s luong c6 xu hudng dich
lai gan nhau va c6 thé dao dong quanh nhau mot vai lan
(hinh 2B). Néu sy 6 nhiém ngay cang tram trong, quan
x3 s& uu thé vé s6 lugng boi mot vai loai c¢o kha ning
chéng chiu nhung c6 kich thudc co thé rit nho, dan dén
duong sinh khdi nam dudi duong s lwong doc theo
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chiéu dai cia né trong duong cong ABC (hinh 2C).

Clarke & Warwick (2001) [15] ciing dd cung cap
cong thirc tinh thong ké chi s6 W:

W =731 ,(Bi— Ai)/[50(5 - 1]]

Trong d6, Bi 1a sinh khdi cua loai thir i (pg), Ai l1a
mat do cua loai thtr i (ca thé), S 1a tong sb loai.

Gia tri chi s6 W dao dong trong khoang (-1, 1), khi
W dao dong tir 0 — +1, sinh khdi cua cac loai wu thé
so0 V&1 sO lugng va chat lugng moi truong it bi xdo
tron. Trai lai khi W c6 gia tri tr -1 — 0, mat do cac
loai chiém uu thé so véi sinh khoi va moi truong bi
tac dong.
Két qua

Qudn xd tuyén triing séng Sai Gon

Qua 4 dot khao sat thanh phan loai quan xa tuyén
trung khu vuc khao sat gdm 157 giéng thudc 59 ho,
11 bd cua 2 16p Enoplea va Chromadorea. Trong d6
c6 87 gidng dugc ghi nhan vao mua kho 2014, con
sO nay tang 1én 102 gidng trong muia mua cling nam,
sau do giam xudng 94 va 91 giéng vao mua kho va
mua mua ciia nim 2015. Mat d6 quéan xi tuyén tring
khu vuc khao sat kha cao, dao dong tur 13,33+2,89
dén 5863+2396,46 c4 thé/10 cm?, cao nht tai SG8
(Cang Sai Gon méi) vao muia mua 2015. Mot s6 gidng
dugc tim thiy trong mua kho nhung khong hién dién
trong mua mua: Chromadorina, Crocodorylaimus,
Neochromadora, Oionchus, Rogerus, Spilophorella.
Nguoc lai, Acrostichus, Aporcelaimellus, Crassogula,
Diploscapter, Goffartia, Heterocephalobus,
Ischiodorylaimus, Leptolaimus, Panagrellus,
Paramphidelus 13 nhitng gidng chi c6 mit trong mua
mua. Nhimng gidng wu thé duoc tim thay trong khu

vuc khao sat nhu: Achromadora, Aphanonchus,
Dorylaimus, Daptonema, Diplolaimelloides,
Geomonhystera, ITronus, Mesodorylaimus,
Mononchulus, Monbhystera, Mylonchulus,
Paraplectonema,  Parodontophora,  Punctodora,
Rhabdolaimus,  Sphaerolaimus,  Sphaerotheristus,

Terschellingia, Thalassomonhystera, Theristus.

Phan tich dwong cong ABC ciia quin xi tuyén
trung song Sai Gon

Két hop phan tich duong cong ABC va chi s6 W
cho thay sy xdo tron moi truong tram tich cac cang vao
cac mua la khac nhau.
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Mua kho nam 2014:

Trong mua kho 2014, méi truong tram tich cac khu
vuc SG11, SG12, SG9 bi 6 nhiém ning véi dudng
cong ABC c6 dang duong sinh khdi ¢ phia dudi duong
s6 luong va gia tri chi sé W tir -0,076 dén -0,011. Tai
diém SG10 méi truong c6 ddu hiéu bi tac dong, gia
tri chi s6 W=0,003 va 2 duong sinh khdi va sb luong
dao dong quanh nhau. Céc diém con lai (SG6, SGS,
SG1, SG7, SG35, SG2, SG3, SG4) chua c6 dau hiéu 6
nhidm, quan xi tuyén tring can bang v4i mdi truong
trong toan dot khao sat véi duong sinh khdi nam trén
duong s6 luong trong dudong cong ABC (W=0,05-
0,307) (hinh 3).

SG11

& Abundance| 100
v Biomass

$G12

Terschellingia (28,5-69,24%) so Vi cac gidng con lai,
nhung ty 16 B/A cua cac gidng nay thip (0,38-0,126).
Diéu d6 phu hop véi luan diém cia Warwick (1986),
khi moi trudng trd nén khic nghiét, quan xa tang vé s6
luong boi mdt hoac mot vai loai ¢6 kich thudc nho, tir
d6 1am cho ty 18 B/A & cac gidng nay thap [5].

Mua muwa nam 2014.

Déi v6i mua mua 2014, khu vye SG11, SG9, SG5,
SG12, SG10 va SG8 bi tac dong manh v&i gia tri chi
s6 W tir -0,06 dén -0,024 va duong cong ABC c6 dang
duong sinh khéi nam dudi duong sb lugng. Cac diém
bi tac dong nhe v&i 2 duong sinh khdi va sé lwong
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Hinh 3. duong cong ABC tai cdc cang cuc ky 6 nhiém vao mia khé 2014

SG9, SG11, SG12 ¢6 ty 18 B/A rét thip (lan luot
12 0,10, 0,05 va 0,05). Cac cang nay uu thé vé sb
luong boi Monhystera (28,2-61,14% toéng s sb ca

dao dong quanh nhau l1a SG1, SG6, SG7, SG3; chi sb
W=0,003-0,094. Trong khi diém SG2 va SG4 chua c6
dau hiéu bi tac dong, cung co gia tri W=0,159, duong

thé

cia diém), Parodontophora (16,24-21,87%) va

cong sinh khdi cao hon dudng cong sé luong (hinh 4).
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Céc cang c¢6 mdi truong tram tich 6 nhidém ning
(SGS, SGS, SGY, SG10, SG11 va SG12) voi ty 1€ B/A
thap (0,107, 0,037, 0,048, 0,042, 0,039, 0,028 theo
tuan tu). Monhystera, Parodontophora, Theristus 1a
nhing gidng phong pha vé sé luong tai cac diém nay
(17,35-84,67% tong sb ca thé cia mdi diém) nhung
ty 18 B/A rét thap (0,023-0,075), thip hon so v&i dot
khao sat mua kho 2014. Mat do cao cua cac giong kich
thude nho nay lam cho chi sé W thap ciing nhu hinh
dang duong cong ABC néi 1én méi trudng nén day cac
cang nay dang bi tdc dong manh [5].

Mua khé nam 2015:

Vao mua kho 2015, méi truong SG9 va SG12, SG
11 bi x40 tron 16n, duong cong ABC cho théy uu thé
vé duong sinh khéi thap hon so v&i duong sd lugng va
gid tri W tir -0,022 dén 0. Cac khu vuc SG8, SG6, SG7
it bi tac dong vdi W=0,005-0,08, cac duong cong trong
biéu dd dao dong quanh nhau mot vai lan. Cac diém
con lai khong bi tac dong (W=0,114-0,191) (hinh 5).

869

100+ 100

A Abundance]
|y Biomass

=

/ W=-0,022

8612

duong cong ABC biéu hién dudng sinh khdi thap hon
nhiéu so voi duong sb lwong. SG1, SG11, SG2, SG7
1a nhitng diém bi tic dong nhe véi W= 0,013-0,091,
hai duong cong giao nhau tai mot vai vi tri. Cac diém
con lai SG3, SG4, SGS khong bi tac dong (W= 0,145-
0,256) (hinh 6).

Céac diém bi 6 nhiém nang (SG6, SG9, SG8, SG10,
SG12) co ty 18 B/A thap, tir 0,052 dén 0,136. Mot sd
gidng mat do cao & cac cang nay nhu Parodontophora,
Terschellingia va Theristus (21,35-77,78% tong sb ca
thé & mdi diém) nhung lai thip vé ty 1& B/A (0,03-
0,097). Trong khi do co su xuat hién mot vai ca thé
cia Dorylaimus va Sabatieria (0,76 va 6,80% tong
s6 ca thé cua diém) voi ty 18 B/A kha cao (4,306 va
0,3). Viéc ghi nhan mdt vai ca thé cia cac nhom co
kich thude 16n bén canh mat d6 wu thé cua céac giéng
kich thudc nho, ciing nhu chi s6 W ¢6 gié tri thip dan
dén dudng cong ABC cac khu vuc nay c6 dang duong
s6 lugng nam trén duong sinh khoi, chi thi cho moi
truong cac cang nay bi xao tron [5].
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Hinh 5: dwong cong ABC tgi cdc tram bi xdo tron lon vao mua kho 2015

Ciing twong tu nhu mua kho 2014, ty 18 B/A thip &
cac khu vuc SG9, SG11 va SG12 (tuong tng voi 0,08,
0,08 va 0,11). Nhimng diém nay tap trung s6 luong 16n
clia cac giébng Parodontophora va Theristus (17,10-
60,09% tong s6 ca thé mdi diém), tuy nhién ty 16 B/A
ctia chung thap (0,042-0,124). Sy hién dién déng dao
clia cac giong kich thuéc nhé dan dén duong cong
ABC chi thi cho méi truong cac cang nay bi xao tron
[5].

Mua mwa nam 2015:

O dot khao sat cudi - mia mua 2015, moi truong
nén day cac khu vuc SG6, SG9, SGS8, SG10, SG12 bi
tac dong l6n, vaoi chi s6 W tir -0,123 dén -0,001, dang
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Trén co so phén tich duong cong ABC va chi s6 W
trén quan xa tuyén trung song ty do dé danh gia chat
luong méi truong song Sai Gon, két qua nghién ciru
cho thay phuong phap ap dung da cho két qua nhanh
va chinh xac vé chat lugng mdi truong nude va tram
tich ctia cac thuy vuc. So sanh véi cac nghién clru trén
thé gidi vé str dung duong cong ABC cho thay, phuong
phap nay hoan toan c6 thé van dung rong rii trong danh
gia chét luong moi trudng. Két qua nghién ctru cia
Warwick (1988) khi xem xét str dung quan xa dong vat
day co 16n (macrofauna) ¢ Frierfjord Langesundfjord
dé danh gia tac dong moi truong ¢ 6 tram A, B, C, D,



Khoa hoc Tu nhién

366 S69

100 100

A Abundance
v Biomass

W=-0,123

Cumulative Dominance%
Cumulative Dominance%
~-.

1/

68
10

A Abundance] 1% (A Abundance
v Biomass " & . |v Biomass

W=005 W=-0,046

Cumulative Dominance%

| I
f
100 1 10

Species rank
A Abundance]
v Biomass

|
1 1b

Species rank

$G10 $612

100

A

W=-0,033

Gumulative Dominance%
:\"
NG

Cumulative Dominance%
-

) /

| |
100 1 10

Species rank
A Abundance]
v Biomass

W=-0,001 Hinh 6: dwong cong ABC
tai cdac cang bi xdo tron

manh vao mua mwa 2015

|
t
10
Species rank

|
t

1 10

Species rank

E va G da phat hién bang phan tich don bién thiy cac
tram B, C va D bi tac dong, A va G khong bi xéo tron,
con E khong cho két qua rd rang; hay két hop so sanh
mot loat phan tich don bién gilra cac tram chi ra tram
B va C bi tac dong manh nhét, giam dan & cac tram D,
E, G, A; thi phan tich dudng cong ABC cho két qua rd
rang hon cac phan tich so sanh don bién trén, vé cip do
tac dong nhu sau: tram A va G khong bi tac dong, trong
khi B va E 6 nhiém vira, con C va D trung gian giira
6 nhiém ning va 6 nhiém vira [7]. Tuong tu, Patrick
& Jacky (1990) nhéan dinh phuong phéap ABC la mot
chi s nhay cam véi nhitng xao tron vat ly va sinh hoc
ciing nhu sy 6 nhiém theo khong gian va thoi gian.
Nghién ctru duong cong ABC trén dong vat day khong
xuong séng ¢& 16n & mot s6 ving & Oosterschelde cho
thiy méi truong bi tac dong xau, lién quan dén thoi
gian triéu thap kéo dai hodc tac dong ctia con nguoi.
Phuong phép nay ciing chi ra su x4o tron lién quan dén
ché d6 dong tridu thap ngin va sinh khdi ctia nhém
dong vat khong xuong séng ¢ muc thap nhat [8].

Phuong phap nay cling dugc nghién ctru va mo ta rd
hon theo dudng cong cua sb ca thé va sinh khéi trong
nghién ctru cua Vidakovic’& Bogut (2004). Cong bd
nay cho thdy phuong phap ABC trén quin xi tuyén
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trung séng tu do da chi ra sy xdo tron nhe vung tram
tich nén cat cia phan bién siu nhit [15]. Hon nita,
Sabeel & Vanreusel (2015) ching minh rang sir dung
d6 thi ABC trén quan xa tuyén trung c6 thé do tim
anh huong cua viéc pha ring ngap man gay xdo tron
vira dén x40 tron manh. Két qua cling dé xuét su bién
d6i cac hat trim tich va chét lugng thirc an anh hudng
manh mé& dén tong sinh khdi. Viéc phé hoai rimg ngap
man 14 nguyén nhan din dén sy thay doi kich thudc
sinh khéi cua sinh vat & tit ca muc nude, dan dén tang
nhom tuyén trung an khong chon loc, kich thudc co thé
nho va dé thay doi [14].

Nhu vay, phuong phap ABC trén quan xi tuyén
trung da hoan toan du co sé va khang dinh hoat dong
cang gay xao tron mai truong tram tich trén song Sai
Gon [23].

Két luan

Két qua nghién ctru ap dung phuong phap dudng
cong ABC trén quan xa tuyén trung song tu do dé danh
gi4 chit lugng moi trudng song Sai Gon lam chi thi da
cho két qua nhanh va chinh xac. Thong qua sinh khéi
va mat do phan bd cta quan xa tuyén tring ving dudi
triéu da chimg minh chit lugng méi truong nén day
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song Sai Gon khong ddng nhét theo thoi gian tai tat ca
cac vi tri khao sat. Mot s6 khu vuc bi 6 nhiém nang hau
nhu trong ca 4 dot 1a Cang Bién Pong, Cang Bong
Sen va Cang DAau thuc vat. Cac diém Téan Thudn
Pong, Cang Bén Nghé, Cang Sai Gon méi, Cang
Nha may dong tau bién Sai Gon 6 nhiém ning trong
mua mua. Mot sb cang khac co d4u hiéu 6 nhim nhe
nhu Bén Nghé, Cang Cong ty lién doanh phat trién
tiép van s6 1 - VICT, Cang Sai Gon méi, Cang Nha
may dong tau bién Sai Gon trong muia kho va khu vuc
Bén Duoc cua huyén Cu Chi, Tan Cang, Nha may
dong tau Ba Son, Cang Cong ty lién doanh phat trién
tiép van s6 1 - VICT trong mua mua.
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Nhan dién ham mat do xac suat trong dap ing phi tuyén cla két cau

v6i tham s0 dau vao ngau nhién

Ping Cong Thuat

Khoa Xdy dung Ddn dung va Cong nghiép
Truong Pai hoc Bach khoa, Dai hoc Pa Nang

Ngay nhén bai 19/1/2017, ngay chuyén phan bién 23/1/2017, ngay nhan phan bién 21/2/2017, ngay chip nhan ding 26/2/2017

Bai bao trinh bay mét phuong phap nhan dién ham mit dd xac suit trong dap wng phi tuyén ciia két cau
ch1u tai trong dfng dit véi tham s6 dau vao ngiu nhién. (6] phlr0'ng phap nay, cac dap lrng dong luc hoc
ngiu nhién dwoc biéu dién thong qua phwong trinh vi phan chuyén dong va 1a ham so ciia cac tham so
ngiu nhién. Phuong trinh tién héa ham mat dé xac suit cia cac dap tng nay sé dwoc hinh thanh dya vao
nguyén Iy bio toan xac suit. Giai phwong trinh vi phan sé cho phép chiing ta xac dinh dwoc ham mat do
Xic suit clia cac dap ng theo thoi gian. Sw chinh xic va hi¢u qua cia phwong phap dwgc chirng minh
thong qua 2 vi du s6, bao gdm hé mot bac tw do va khung thép phi tuyén. Khi quan sat su tién héa ciia ham
méit dj xac suit, chiing ta nhin thiy ring, quy luit phin phdi ciia n6 phirc tap va khong tuan theo bat ky

mot quy luat thong thuong nao da biét truéc day.

Tir khéa: dong dit, dong luc hoc ngéu nhién, ham mdt dp xdc sudt, phi tuyén, sw tién héa.

Chi sé phdn logi: 2.1

Identification of probability density function for the
nonlinear response of structures with uncertain input

Summary

A method for the identification of the probability
density function of nonlinear structures subjected to
the earthquake with random input is presented in this
paper. In the method, the dynamic response of stochastic
nonlinear structures is firstly expressed in a formal
solution which is a function of random parameters. The
probability density evolution equation (PDEE) is then
derived according to the principle of preservation of
probability. The solution of this equation can put out
the instantaneous probability density function. The
accuracy and efficiency of the method are demonstrated
by numerical examples, including a SDOF system and
a steel frame. The evolution of probability density
functions of the stochastic responses is observed, and
it is shown that their distribution law is much irregular
and far from well-known distribution types.

Keywords: earthquake, evolution, nonlinear, probability
density function, stochastic dynamics.

Classification number: 2.1

*Email: dangcongthuat@dut.udn.vn
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Gioi thiéu

Ket ciu cong trinh xay dung (nha xudng,
cau cong, cang bién...), trong qua trinh sir
dung binh thuong, s€ chiu tac dong ctia cac tai
trong dong ngau nhién nhu tai trong gio, tai
trong song hay tai trong dong dat... Hién nay,
mdi quan tim 1én ciia cdc nghién ctru 1a lam
sao nhén thirc 13 vé tinh trang chiu luc thyuc té
(dap (mg) cua két cau va tién lugng duoc nguy
co rii ro cua chung trong diéu kién chiu tac
dong cua thién tai (gié bao, dong dat..) 1, 2].

Do dic diém cua cac tai trong nay 1a ngau
nhién theo thoi gian, nén cac bai toan dao
dong dugc mo hinh héa dua trén 1y thuyét
Xac sudt va qua trinh ngiu nhién thong qua
viéc thiét 1ap va giai cac phuong trinh vi
phan ngau nhién phi tuyén. Do kich dong 1a
cac luc ngau nhién nén cac dap tmg nhu dich
chuyén, vén toc ciing 6 tinh chat ngﬁu nhién.
Boi vay, trong phén tich dao dong ngau nhién,
két qua ciia cac dap img dugc biéu dién dudi
dang trung binh theo nghia x4c suat. Hién c6 3
phwong phép chinh dé giai quyét vin dé nay.
Thir nhat 12 phuong phap mo phong Monte
Carlo [3, 4]. Phuong phap nay bén viing va
manh mé& ¢ khia canh phan tich két cau nhung
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doi hoi thoi gian tinh toan rat dai. Phuong phap thir 2
1a phwong phap phan tir hitu han ngiu nhién [5]. Mic
du nhitng vin dé vé phan tich tinh va 6n dinh két cdu
c6 thé duoc giai quyét hiéu qua v6i phuwong phap nay,
nhung rat han ché trong viéc phan tich dap tmg dong
luc ngdu nhién cia két cau. Phuong phap tht 3 1a khai
trién chudi tryc giao [6, 7] hién dang dugc ap dung
nhiéu tuy nhién trong truong hop ting sé luong bién
ngau nhién (BNN) thi ch1 phi tinh toan tré nén qua lon
dé dat dugc su xap xi can thiét trong khong gian ngau
nhién. Bén canh d6, & cac phuong phép trén chi c6 thé
tim thdy gia tri trung binh (mean) va do léch chuan
(standard deviation) cac dap ung cua két cau, con ham
mat do xac suét (probability density function - PDF)
clia cac dap tng thi rat it trudng hop tim duge nghiém
chinh xac, ma diéu nay lai rit quan trong dé hiéu mot
cach toan dién cac thong tin xac suat ciia dap tung két
cau.

Nhimng nim gan day, mot ho cac phuong phap
tién hoa ham mat do xac suat (Probability Density
Evolution Metod - PDEM) da duogc dé xuat boi céc tac
gia Li va Chen [8-10]. O phuong phap PDEM, phuorng
trinh tién héa theo thoi gian ciia mat do xac suat duoc
hinh thanh dua trén nguyén 1y bao toan xac suit. Tir
do, su tién hoéa ciia ham mat do xac suét s& dugc xac
dinh chinh x4c trén toan mién thoi gian. Tuy nhién,
phuong phap nay hau nhu chua dugc ap dung trong
cac nghién ctru ¢ nudc ta hién nay trong viéc phan tich
dap tmg dong luc hoc ngau nhién cua két cau. Chinh
vi vay, trong bai bao nay, tac gia trinh bay két qua ap
dung phuong phap PDEM vao viéc nhan di¢n cac ham
mat do xac suat dap tng cia két ciu khung thép phi
tuyén chiu tai trong dong d4t v6i tham sé dau vao (tai
trong, vat liéu lam két cu...) ngdu nhién, giup dua ra
cai nhin chinh xac hon vé tinh trang chiu luc thuc té
(dap tmg) cua két cau va tién luong duoc nguy co rui
ro cua chung trong diéu kién chiu tac dong cua thién
tai (gi6 bdo, dong dat...).

Noi dung cua phuong phap PDEM

Phwong trinh vi phdn chuyén déng va ham mét dp
xdc sudt cia dap vng

Xét hé két cau sau khi roi rac héa bang phuong
phap phan tir hitu han c6 n bac tu do. Phuong trinh vi
phan chuyén dong cia hé két ciu chiu tac dong cua
kich dong ngau nhién dugc biéu dién nhu sau:

M(Z2)X(t)+C(2)X(1)+ K(Z)X(t) =f(Z,1) (1)
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Véi diéu kién ban dau: X(t)| =X, va X(t)|
Trong do, X(?), X(t) X() lan lu(yt la cac vécto co leh
thuorc nx 1 thé hién cac dap tng chuyén vi, van tdc,
gia toc theo thoi gian (7); M, C, K 1a cic ma tran ¢
kich thudc n X n cia khéi luong, can nhét, do cung; f
la véc tonX 1 cuia tai trong kich dong. Vect(y z gomn_
tham s ngau nhién dic trung cho tinh ngau nhién cua
tai trong (dong dat, gio...) hay ton tai trong cac dic
tinh cua két cau (kich thudc, vat lidu...).

Trong trudng hop luc kich dong ngau nhién 1a gia
téc nén cua dong dat, cong thirc (1) s& trd thanh:

M(2)X(t)+C(Z2)X(t) +K(Z)X(t) =-Mia(Z,t) (2)

Vi i 1a vécto don vi, thay thé cho chuyén vi don vi
tai mong so voi hudng tac dung cua gia toc nén; a(Z, t)
la gia toc nén.

Dua vao cong thuce (1) hodc (2) chung ta thdy rang,

chuyén vi X(7) 1a mot qua trinh ngiu nhién phy thudc
vao z va dugc xac dinh nhu sau:

X(1) =-H(Z,1) 3)

O day, H 1a mdt toan tr xac dinh, luén tdn tai va duy
nhat. O cong thirc (3) néu chi xét mdt thanh phan X(7)
nao do cua vécto X(7) = {X(),....X, (2)}, ta s€ co:

X(1)=-H(Z,1) @)

Theo nghién ctru cua céc tac gia Li va Chen [8-10],
ham mat do xac suat hop P xz (x, z, t) cia cac BNN X
va Z la nghi¢m cua phuong trinh vi phéan sau:

0 X, 2,1 0 X,2Z,t

Py (%:21) | x( t)M

=0 (5)
ot Ox

O day, X (z,£) chinh 12 van tc cta dap g X(2) Gng
v6i mdi lan thyc hién cia Z.

Diéu kién ban du ciia phuong trinh (5) duoc cho
bdi:
Pxz (xazat)L:O :5(x_x0)pz(z) (6)

Trong do, x, 1a gia tri ban dau tat dinh ciia X(t) va
d () 1a ham Dirac.

Nhu vy, giai phuong trinh (5) két hop voi didu
kién ban dau (6) ta s€ xac dinh dugc ham méat do xac
sudt hop Py, (x,z,t) va d& dang tim duoc phéan bd
xéc suét ctia dap ung theo thoi gian boi tich phan sau:

Py (x.1) =1 P (x.z.1)dz (7)

43
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Véi Q z 1a mién tich phan ctia cac BNN Z.

Dé giai phuong trinh (5) tim xac sudt hop Pxz (x,z, t)
céc tac gia Li va Chen [8-10] d dé xuét thuat toan gom
4 bude duge md ta cu thé dudi day.

Thudt todan thwc hién PDEM

Thuét toan dé thuc hién phuong phap PDEM la su
két hop cua (i) phuong phap so6 dé tim dap tng (van
toc) ciia két cau theo thoi gian va (if) phu'orng phap sai

phan hiru han dé giai phuong trinh vi phan, gom nhiing
budce nhu sau:

Bude I: v6i méi BNN z cia vécto BNN
zZ= {7'1 o Zpens T, ) chung ta chon mot s6 diém dai dién
trén mién phan bo cua no.

Bude 2: véi mdi diém dai dién cia BNN Z, tién
hanh phan tich dong luc hoc két cAu dé tim vén tdc
X(z,1) bang phuong phap s6 hoic bang cac phan mém
phan tir hiru han.

Buoc 3: giai phuong trinh vi phan (5) cho truong
hop Z = z, bang phuong phap sai phan hitu han.

Buée 4: tién hanh tich phan s6 theo cong thirc (7)
dé xac dinh Px (x,1).

Céc budc nay dugc trinh bay bang so dd thuat toan

nhu hinh 1.

Riri rac héa phén bé xic sudt cia cic BN
1, thémh cic didm dai dign g-1...N

g=1

I
Wéc dinh ¥(z,.r) i phireng trinh chiryén
déng (1) hodc (2) bing phuomg phip si

Tinh toin p.|x.2,.1) tir phreng irioh (5)
béing pinromg phip sai phin hite han

o>

Fhc Finh p,ix. ) bAnE cAch tich pidn mén

0, o plurong trioh (7}

Hinh 1: thudt toan cia phuong phap PDEM
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Vi du ap dung

Trong phan nay, chiing t6i trinh bay 2 vi du vé viéc
ap dung phu(mg phap PDEM dé nhén dién ham mat do
xac suét. O vi dy thir nhét, mot dao dong phi tuyén chiu
kich dong diéu hoa véi tan sb ngau nhién s& duoc thuc
hién véi muc dich xac nhén tinh dung dan ctia phuong
phap PDEM ciing nhu viéc trién khai thuit toan trong
phﬁn mém Matlab, céac thong sb cua vi du nay dugc su
dung tur tai liéu [8]. Trong vi dy thir 2, ham mat do xac
sudt cua chuyén vi mot khung thép phi tuyén chiu tai
trong dong dat ngau nhién két hop véi tham s khong
chic chin cua vat liéu s& dugc khao sat.

H¢ dao dpng mét bic tw do véi tin so6 ngdu nhién

Xét dao dong cua hé mot bac ty do khong cod can
nhdt nhu sau:

X()+0’X(1)=0 ()
Véi didu kien ban dauX(f)|,_, = X, va

X(t)|t:0 = XO.

Dap ung cua hé s¢ la:
X(t) =X, cos(Or) 9)

Vi O 1a BNN va gia thiét phan bd déu trong khoan
[0,, 0,]. Nhu vay, ta c6 ham mit d§ xac suat cia © nhu
sau:

néuf, <0<6,

1
fo(0)=16,-6" (10)

0, hoac nguoc lai

Néu ta dat y = Or thi PDF ciia BNN v s& duogc xéac
dinh b1 anh xa:

f\{!('//):ife)(%)

Nhu vay, ham mat do xac suit cia dap ung két ciu
theo thoi gian nhu sau:

(11)

fo [Zkfr +27—cos™ [x],t] +
X

0

x; - x" %0 [ x
So| 2km+cos™ | — |t

Xo

0, hodc ngugc lai

f )=  néu [x|<x,| (12)

Bén canh do, cac dic trung xac suat nhu ky vong,
phuong sai (d0 I¢ch chuan) cua hé cling dugc xac dinh.

a4
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-Kyvong u(X):
u () =E(X) = j: %, c0s(64) £, (0)d6

=(0f7°9)t[sin(92t)—sin(€1t)] (13)
- Phuong sai o (X):
o3 () =E(X -E(X))’

_x [(6,-9) , sin(20,1) —sin(26)
(‘92 -6, )t 2 4

_{M[sin(ezt)—sin(@t)J:l (14)

Mat khac, ap dung phuong phap PDEM da mo ta
O trén, chung ta co thé x4ac dinh duoc mat do xac suét
ctia chuyén vi theo thoi gian va duge biéu dién & cac
hinh 2 va 3.

Ham mat do xac suat
=]
¢

02

1 01

0,95 4
Thoi gian (s) ' 09 03 e Chuyén vi (m)

Hinh 2: mdt do xdc sudt theo thoi gian

—— PDF tai t=0,9 (s)
18 ~ — —PDF tait=1,0 (s)[]
----- PDF tait=1,1 (s)
16 g

I
1
1

Ham mat dé xac suat
o

I
k]
1
1
1
R |
1
1
1
]
1
I

L

0 L L
-0,2 -0,15 01 -0,05 0 0,05 0,1 0,15 0,2
Chuyén vi (m)

Hinh 3: mét d3 xdc sudt tai cdc thoi diém
Hinh 4 va 5 md ta két qua so sanh cac ham mat do
X4c suat, gia tri trung binh va do 1éch chuan twong tng
ctia 3 phuong phéap: 1y thuyét (giai tich), mo phong
Monte Carlo va PDEM. D@ dang nhan thay ring, két
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qua cua phuong phap PDEM la chinh xac va trung
khép voi phuong phép 1y thuyét (xac dinh tir cac cong
thirc (12), (13) va (14)) va mé phong Monte Carlo.

20

————— Phuong phap If thuyét

18} — — — Phuong phip PDEM H

] =) n
T T T
1 I

Ham méat d6 xac suat

o

-0,1 -0,05 0 0,05 0.1 0,15
Chuyén vj (m)

Hinh 4: so sanh két qua Iy thuyét va phirong phap PDEM tqi thoi diém t = 1 s

0,15 T T
+ PDEM
+= =" Monte Carlo
— B - Ly thuyet
0,1+
\
E o005t @ , ,
£ ! 7
o ! I \
! L
.‘E. 0 T \ \_ lic S M
:E \ : \ i
N v ] /é
| @ %E |
-0,05
\ f
LY
DY
’ 05 1 15 2 25 3 35 4 45 5
Theri gian (s)
a) Gia tri trung binh
0,08 : : s ‘
[
0,07} ‘P‘? i ; Emmmsmfm i
' ,’ \ § P By
0,06 L é; / L2 i
Ii \‘\ i‘ (W
— 3]
E 0,05 s A
£ 7 '5{ | b
E 0,04+ F": ,' \ gﬂ 4
g 4 vy
< 0,03} P4 é g
i
0,021 ' l\\r[ -
, & !
By ?Q “ + PDEM
0,01¢ # \/ == Monte Carlo ||
U] — B — Ly thuyet
4 . | | . . | N N !
00 05 1 1.5 2 25 3 3,5 4 4,5 5
Theri gian (s)

) b) Gid tri do léch chudn )
Hinh 5: két qua chuyén vi trung binh va dé léch chudn twong irng

Khung thép phi tuyén chiu tic dong ciia dong dit

Tdi trong dong dat:

Tai trong dong dét trong vi du ndy duoc st dung
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tur nguén dr ligu dong dat da duoc phat trién cho du
an FEMA SAC (SEAOC-ATC-CUREe) [11] va da
duoc s dung trong nghién ctru cua Yi va cong su [12].
Nhiing gia toc lich sir thoi gian nay di duoc ghi lai tir
céc tran dong dat thuc té & Los Angeles (Hoa Ky) va tir
md phong vat 1y, véi mot s6 diéu chinh tuyén tinh. Bo
gia tc nén gém c6 60 gia toc chia thanh 3 nhom (mdi
nhom bao gdm 20 ban ghi gia téc) v6i xac suat 1ap lai
50 nam tuong tng 1a 50%, 10% va 2%. Trong vi du
nay chi str dung 20 gia toc dugce liét ké trong bang 1.

Bdng 1: thong tin cdc tran dong dat

STT Tran dong dat maﬂg()nli(:: de ( fn?/é)
1 Imperial Valley, 1940, El Centro 6,9 452,03
2 Imperial Valley, 1940, El Centro 6,9 662,88
3 Imperial Valley, 1979, Array #05 6,5 386,04
4 Imperial Valley, 1979, Array #05 6,5 478,65
5 Imperial Valley, 1979, Array #06 6,5 295,69
6 Imperial Valley, 1979, Array #06 6,5 230,08
7 Landers, 1992, Barstow 73 412,98
8 Landers, 1992, Barstow 73 417,49
9 Landers, 1992, Yermo 73 509,70
10 Landers, 1992, Yermo 73 353,35
11 Loma Prieta, 1989, Gilroy 7,0 652,49
12 Loma Prieta, 1989, Gilroy 7,0 950,93
13 Northridge, 1994, Newhall 6,7 664,93
14 Northridge, 1994, Newhall 6,7 644,49
15 Northridge, 1994, Rinaldi RS 6,7 523,30
16 Northridge, 1994, Rinaldi RS 6,7 568,58
17 Northridge, 1994, Sylmar 6,7 558,43
18 Northridge, 1994, Sylmar 6,7 801,44
19 North Palm Springs, 1986 6,0 999,43
20 North Palm Springs, 1986 6,0 967,61

Pé tang tinh ngdu nhién cua tai trong dong dat, gia
thiét gia toc dinh (Peak of Ground Acceleration - PGA)
ctia bo 20 gia toc nay tuan theo quy luat phan phdi xac
sut log-normal.

M6 hinh két céu:

Két cdu khung phang bang thép gdom co 3 tang va 3
nhip, voi kich thuéc nhu sau: chiéu cao t?lng H=3m,
nhip L =5 m. Vit lidu thép c6 tinh chat phi tuyén tinh
theo mo hinh Giuffre-Menegotto-Pinto [13]. Minh hoa
két cau dugc thé hién trong hinh 6.
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Hinh 6: m6 hinh két cdu
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Tang 1
Tang 2
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[sn)

Hinh 7: minh hoa gia téc nén va chuyén vi cdc tang ciia két cau

Gia tri tiép tuyén mo dun dan hdi ban dau (initial
elastic tangent) cua thép E, = 205.000 MPa, cuong
d6 dan hoi F =235 Mpa va ty 1¢ ting bén bién dang
(strain hardenzng ratio) 1a 0, 01 bép ung cua két cau
duge xac dinh tir md phong sé bang phin mém phan
ti hiru han OpenSees [13] va dugc minh hoa ¢ hinh 7.
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BNN va lya chon cdc diém roi rac:

Nhu da gioi thi¢u ¢ trén, chung ta st dung 20 gia
toc nén, néu goi S 1a sy kién xuat hién mdt gia toc nén
trong tap hop 20 gia toc nén ¢ trén thi S 1a mdt BNN

N O U Ar A 2 £ 1
phan bo déu va c6 ham mat do xac suat p,(s) %" 0,05;

két hop véi quy luat phan phdi xac suat cta gia toc
dinh (ky hiéu 1a 4) duoc gia thiét tuan theo quy luat
log-normal véi gia tri trung binh (mean) u = 2,4 m/s
va do léch chuan (standard deviation) o, = 0,4 m/s>.
Mit khac, tham s6 m6 dun dan hoi £ cling dugc xem
xét nhu la mdt BNN dau vao khi ké dén tinh ngau
nhién cia vat liéu lam két cau va E,duoc gia thiét tuan
theo quy luat phan bd chudn véi gia tri trung binh £

205.000 Mpa va d6 léch chuan Oy~ =20.500 Mpa. Nhu

vay, vécto BNN s& bao gdm 3 BNN Z={S,A,E}.

Trong phuong phap PDEM, cac BNN nay phai
dugce roi rac hoa thanh cac diém dai dién véi cac mat
d6 xac suat twong tng, theo kinh nghiém cua Li va
Chen [8, 10], trong truong hop ¢6 3 BNN thi tich s6
ctia cac diém dai dién ciia 3 BNN nay can phai c6 it
nhat tir 250-600. Trong vi du nay, véi 20 diém ciia
BNN § chung ta dy kién roi rac hoa mdi BNN 4 va E,
thanh 7 dlem vay ta co 20x7x7 = 980>600 nén thoa
mén yéu ciu.

Két qua phan tich déng luc hoc:

O day, ching ta s& st dung phuong phap PDEM
va phuong phap mé phong Monte Carlo (Monte Carlo
Simulation - MCS) dé phan tich d4p mg dong luc hoc
ctia khung thép phi tuyén chiu tai trong dong dét. Trong
do, doi voi phuong phap PDEM, s& thuc hién 980 lan
phan tich dap g dong luc hoc cua két cau twong Gmg
v6i 980 diém mé ta 6 trén; con ddi véi Monte Carlo s&
thuc hién voi 1x10° 1an mo phong.

——PDEM

D6 léch chuan (cm)
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b) Gid tri dg léch chudn

Hinh 8: két qua chuyén vi tirong d,

Pap ing dong luc hoc ngau nhién cua két ciu dugc
xem xét 1a chuyén vi twong ddi giita téng 3 va tang
2 (ky hi¢u la 6,(z)). Hinh 8 thé hién két qua dat duoc
clia gid tri trung binh va d6 léch chuan ctia chuyén vi
tuong ddi o ,(t) theo phuong phap PDEM va MCS cho
thay, két qua cua phuong phap PDEM rat phu hop véi
phuong phap moé phong Monte Carlo. Didu nay khing
dinh tinh chinh xac cua phuong phap PDEM.
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Hinh 9: su tién héa mdt do xdc suat ciia 9,

a1



Khoa hoc Ky thudt va Céng nghé

150 :
--------- t=2%
-—-t=3s
X —t=4s
W 00F i
7
(8]
0
>
«©
o
‘2 50t 1
£
el
T
e L _
0 i ey A 1 i
-3 -2 -1 ) a 1 2 3
Chuyén vi & -cm
a)t=2;,t=3t=4s
200 T T ! ]
—1t=5¢%
e -——t=55¢
wob t=Fs
@
2 140t i
(=]
€120t i
e
100t .
<"
£ sot i
g
£ E0F 1
e 1
201 B
o] Loz R
3 -2 2 3

Chuyén vi &,-cm

h)t=51t=551t=6s

Hinh 10: mdt ¢ xdc sudt cia 0, tai cdc thoi diém khdc nhau

Bén canh do, co thé dé dang xac dinh mat do xac
suét ctia dap ung két cau trén toan mién thoi gian hodc
bat ky thoi diém nao trén mién d6, két qua thé hién &
hinh 9 va 10. Nhu vy, tai mot thoi diém nhét dinh (¢
=2;t=3;1=4..), phan bd mt df xdc suit cla g,
rat phurc tap, khong tuan theo bat ky quy luat pho bien
nao, né c6 rat nhidu dinh (peak) ¢ trén ham mat do xac
suat.

Két luan

Bai béo trinh bay két qua nghién ctru nhan dién
ham mat do xac suét dap ung két cau chiu tai trong
dong dat v6i cac tham sd dau vao ngiu nhién dua vao
phuong phap tién hoa ham mat do xac suat. Thuat toan
dé thuc hién phuong phap PDEM la sy két hop cua
phuong phap s6 va phuong phap sai phan hitu han. Su
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chinh xac cua phuong phap PDEM va chuong trinh
Matlab dugc xac nhan thong qua viéc xét mot dao dong
khong can nhét vai tan s6 ngau nhién va két cau khung
thép phi tuyén. V6i phuong phap PDEM co thé xéac
dinh duoc ham mat do xéac suit cac dap ing (chuyén vi
dinh, chuyén vi twong ddi...) trén toan mién thoi gian.
Khi d6, néu quan sat tai mot thoi diém nhét dinh, ham
mat d6 x4c sudt nay khong tudn theo mot quy luat phan
bd xac suat nao di biét. Vi vay, diéu nay co thé anh
hudng dén sai s6 trong cac bai toan phan tich do tin cay
néu chung ta gia thiét ham mat do nay s€ tuan theo mat
quy luat cho trudc, vi du nhu normal, log-normal...
Pay ciing chinh 1a chu dé dugc tac gia quan tim trong
cac nghién ctru tiép theo.
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A

Ché tao va danh gia thiét bi tham do dién trd suat da cuc ,
dung cac module DAQ cong nghiép cho ting dung tham do méi truong dat

Tran Vinh Thing", P Anh Chung?, P§ Trung Kién', Nguyén Pirc Vinh'

'Khoa Vit Iy, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Ngi
2Vién Phong trir moi va Bdo vé cong trinh, Vién Khoa hoc Thiy loi Viét Nam

Ngay nhan bai 17/11/2016, ngay chuyén phan bién 22/11/2016, ngay nhan phan bién 26/12/2016, ngay chap nhan dang 25/1/2017

Thiét bi thim do dién tré suit da cuce da dwoe nghién ciru va trién khai ché tao thir nghiém véi muc dich
irng dung phwong phap thim do khong pha huy nay trong linh vue quan tric moi trudng dat da. Thiét
bi sir dung module DAQ cong nghiép gla thanh thap nhung cé do bén va kha nang hoat dong tot trong
cac moi tru’o’ng thwe dia khic nghlet Két hgp véi cac phwong phap xiwr ly so liu, phan mém thu thap Va
diéu khién linh hoat cho phép thiét bi hoat djong tw dong va mic du véi nguon phat dong thap nhung vin
dam bzo d9 tin cdy ciia s6 liéu thu dwoc. Két qua thir nghiém cho thy, hwéng phat trién nay 1a kha thi va
hoan toan c6 kha ning trién khai irng dung rong rii trong thim do hay quan tric hinh anh phan b6 dién
tré sudt 2D ciia mdi trwong dit da, phuc vu nghién ciru qua trinh xAm nhap min, trwot 16, 6 nhiém méi
truong dat, hay thay doi dd Am dit ing dung trong ndng nghiép.

Tir khéa: DAQ cong nghiép, da cwe, dia dién, di¢n tré sudt, thu thép sé liéu.
Chi 56 phén logi: 2.2

Gioi thiéu
Trén co s& cac tham sé vat Iy nhu dién tré

suat ctia mdi truong dét da phy thuge Vao thanh
phéan hoa hoc, phan b, ciu trac, dd ngdm nudc

Development and assessment of an industrial DAQ based
multielectrode geoelectrical resistivity instrument

for exploring the soil environment ctia moi trudng d6 ma phuong phép thim do dia
dién tro suat dung dong dién mot chidu (goi tit a
Summary thdm do dién trd) da ra doi [1, 2]. Phuong phép

Multielectrode geoelectrical resistivity instrument have nay duge dp dung rong rai trén the gioi trong

been researched and developed for nondestructive soil nhjéu linh vuc nhu khao sat moi truong, tim
environmental surveying or monitoring applications. kiém tai nguyén (nudc, khoang san), trong nong
With a low cost, industrial DAQ modules, and a data nghiép, dia chat, phat hi¢n tai bién ngam...[3-6].
processing method in the flexible control software, the Cac nghién ctru gan day hudng toi phat trién cac
instrument can work automatically and give a more h¢ thong quan trdc ty dong diéu khién bang may
reliable results despite the low input current. Field tinh dung’de phat hién nhing hi¢n tuong qud do
experiments showed that this approach was feasible to nhu sy tham nude, trugt 1o dat va sy trao doi chat
be applied in many fields such as 2D resistivity image hay 6 nhiém moi truong theo thoi gian [7-9].

exploration and monitoring of the soil environment, Vé co ban, thiét bi dung trong tham do dién
salinity  intrusion or landslide investigation, trd bao gdbm mot nguén phat va mot may thu,
contaminated environments, and soil moistrure Ngudn phat cung cap dong dién mot chiéu hoic
monitoring in agriculture. xoay chiéu c6 tan sb cyc thap (dudi vai Hz) dat
Keywords: data acquisition, geoelectrical, industrial vao cac dién cyc dong, cong sqat cua nguon phat
DAQ, multielectrode, resistivity. tuy thugc vao phuong phap, cau hinh cuc va do

sau can khao sat. Bo thu co6 thé 1la mot von keé
Classification number: 2.2 don gian hay phirc tap nhu mot hé do c6 ghép ndi

v&i may tinh nham nang cao hi€u qua cua phép
do vai kha nang luu trir va xur 1y tin hiéu so. Cac

‘Tac gia lién hé: Email: tranvinhthang@hus.edu.vn
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dién cuc thuong dung 1a kim loai dé tién cho viéc ché tao,
khoang cach gitra cac dién cuc du xa dé céac dién cuc duoc
coi la cac dién cuc diém. Céac dién cuc thuong dugc bd tri
theo cdu hinh cu thé dé tién cho viéc tinh toan. Pién trd
suat biéu kién dugc tinh theo cong thirc:
P. =k &
1

Trong d6, k 1a hé s6 cau hinh cuc; AV 14 hiéu dién thé
gitra hai dién cyc thu (V); 7 1a cuong do dong di¢n phat
(A).

Pé xac dinh dugc gia tri thyc cua dién trd suét cling
nhu sy phan bd cta né trong long dat, dién tré sudt biéu
kién 1a mot trong nhitng tham s6 d4u vao co ban ciia viée
giai bai toan nguoc.

Trong thuc té, néu v6i mot hé do don gian, cong viéc
thuc dia s& tré nén mat nhidu thoi gian, cong suc tién hanh
cho mot tuyén khao sat, do tin cdy cua két qua do khong
dam bao. Cac h¢ da cuc dugc phat trién dva vao viée st
dung cac bo chuyén mach gitra cc dién cuc dé khao sat
theo cac c4u hinh thiét 1ap san. Tai mot thoi diém do, chi
0 4 dién cuc dugc su dung, phép do tiép theo dugc dich
chuyén t6i cac dién cuc khéc tudn tu tuy theo muyc dich
do dé thuan tién cho cac tinh toan (phdn mém) giai bai
toan nguoc cho cac khao sat do sau 1D, hoac 2-4D. Cac
h¢ da kénh phat trién dua trén viéc mo rong thém hon
mot kénh do hidu dién thé tai cing mot thoi diém, diéu
nay cho phép tang toc do khao sat 1én nhiéu lan tuy theo
phuong phap do.

Ngoai ra, do diéu kién thyc dia khong 1y tudng, co rat
nhiéu nguyén nhan anh huéng dén do tin cay cua sb lidu
do duoc. Pién hinh nhu diéu kién dia hinh khong dong
nhit; dai phan bd dién tro suét cua dit da, su phan cyc
cua cac 10p dat da, phan cuc cua dién cuc hay nhidu dién
truong tu nhién do hoat dong cua mat troi va trai dat;
nhiéu nhan tao do con ngudi tao nén (hé théng dién ludi,
mang vién thong, phuong tién giao thong...) [10].

Nguén ning lugng can thiét cho hoat dong quan
trac dai ngay hay tham do sdu can phai du cho thiét bi
hoat dong... ciing 14 nhitng van dé can dugc quan tim.
Nhiing thiét bi thuong mai c6 mat trén thi truong hién
nay nhu SAC ABEM ciia Thuy Dién, SuperSting ctia My,
SYSCAL cua Phap... co phuong phap do dac va xir 1y s6
liéu ma nguoi dung khong tuy bién duge. Muc dich sir
dung chu yéu la khao sat thim do (img dung), khé tiy
bién cho cac muc dich nghién ctru phuong phap hay quan
tric theo thoi gian. Hon nita, cac thiét bi nay ¢6 gia cao
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nén khong pho bién tai cac nudc dang phat trién.

Vi nhiing 1y do néu trén, viéc chu dong trién khai ché
tao cac thiét bi thim do hay quan tric moi truong dét
& diéu kién trong nudc véi chi phi thip 1a nhu cdu can
thiét. Trong nghién ctru ny, dé dam bao sy hoat dong on
dinh trong khoang thoi gian dai, voi didu kién moi truong
khéc nghiét boi khi hau nhiét d6i nong 4m nhu Viét Nam,
céc thiét bj ché tao can tuan theo cac tiéu chuin cong
nghiép [11]. V6i sy trg gitip ciia may tinh va phin mém
diéu khién tu phat trién, sau khi cdu hinh cuc duoc thiét
lap, tin hi¢u phat dwoc diéu khién véi dang xung OFF,
+ON, OFF, -ON va ghi nhan toan b§ dang song phat, thu.
Phuong phap nay ¢6 nhiéu wu diém, thuan loi cho viée xir
1y s6 lidu sau nay nhu: u6c lugng cac gia tri dién truong
tw nhién - SP, d phan cuc - IP va dién tré suét... S6 liéu
sau xu ly dugc luu trit voi cau trac file doc duoc béng cac
phan mém v& anh phan bé dién tro suat thong dung nhu
RES2DINYV, EarthImage [12].

Trién khai xay dung thiét bi do dia dién tré da cuc

Thiét bi do dién tré da cuc duoc xdy dung dya trén
nguyén ly ciia phép do 4 dién cuc co ban két hop véi bo
chuyén mach 4x24 dung ro-le di¢n tur. H¢ thiét bi & day
duoc cai tién so voi phién ban trude dé phi hop muc dich
str dung [13]. Thiét bi (hinh 1a) bao gdm 4 khéi chinh: (1)
ngudn tiém (phat) dong, (2) bd chuyén mach, (3) khdi thu
thap s6 liéu dong va thé, (4) may tinh cong nghiép PC104
voi phﬁn mém diéu khién va thu thap s6 licu tu dong.
Nguén tiém dong sir dung mach “step-up” don gian véi
dién ap didu chinh dwoc tir 12 dén 200 V & dong phat 0,1
A qua module DAQ 4024 [11]. Mach tao xung ON-OFF
va d4o chiéu qua 3 role dugc diéu khién qua 16i ra s6 cua
module do dong ADAM4012. Khoang thoi gian nho nhat
cho méi xung cho relay c¢& vai chuc ms. Hai module DAQ
ADAM4012 c6 bd loc thong thap 10 Hz ¢ 16i vao véi tre
khang dén 20 MQ, do phéan dai 16 bit (~10 pV) hoat dong
doc 1ap cho viéc do dong (qua tré shunt 0,82+0,2% Q,
15 ppm/°C) va hiéu dién thé véi dai do chon dugc bang
phin mém tir +150 mV dén +10 V phu hop véi yéu cu
phép do [14]. Uu diém chinh cta cac module DAQ cong
nghiép 1a: kha nang hoat dong 6n dinh trong diéu kién
thuc dia khic nghiét nhu dai nhiét do rong, do 4m cao va
nén nhidu méi truong 16n.
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Hinh 1: so dé khoi thiét bi (a) va hinh anh giao dién phan mém (b)

Viée két ndi da cuc duoc xdy dung qua bd chuyén
mach tu ché tao tai phong thi nghiém gém 3 mach ma
tran role 4x8 (cho 24 dién cuc) duoc diéu khién qua vi
diéu khién PIC18F2585 véi firmware didu khién hoat
dong theo chi dan tir may tinh. Cac khdi trén dugc két ndi
v6i nhau va voi may tinh qua mang RS485 dé c6 thé diéu
khién thiét bj tir xa ¢ khoang cach dén 1,2 km. Ngudn
nudi dai rong 9-18 V duoc cung cap tir dcquy hodc dién
luéi qua adapter dwoc phan tan dén cic module qua bd
chuyén d6i DC/DC cach ly dién. Viéc bao vé va chdng
nhiéu ctia hé thiét bi thong qua cac mach TVS (Transient
Votage Suppression) va cach ly dién - quang giita céc
phe‘in da dé bao dam su hoat dong on dinh & diéu kién
thuc dia. Cable vién thong 28 soi, dién 4p max 300 V,
ré tién, dé thay thé dugc dung dé két ndi ma tran chuyén
mach véi cac dién cuc.

Phin mém (hinh 1b) dong vai tro diéu khién moi hoat
dong cua hé thong duoc viét bang ngdn ngit Micorosoft
Visual C, chay trén h¢ diéu hanh Windows. Cac chire nang
chinh cua phén mém bao gém: chon c4u hinh cuc, cac ché
do phat dong (OFF, ON+, OFF, ON-), dat muc phat dong
I va thé U, sb 1an do va thu thap toan bd dang séng U-I
theo thoi gian. Thuat toan xir 1y s6 lidu hop 1y, bao dam
d6 tin cdy cua két qua do dién tro khi ty sb tin hiéu trén
tap S/N thip. Két qua duoc luu trit theo cdu truc file phu
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hop véi cac phan mém phan tich s6 liéu nhu RES2DIND,
EarthImager [12] dugc st dung rong rai trong linh vuc
dia dién ting dung ¢ Viét Nam. H¢ thiét bi da dugc khao
sat va danh gia do tin cy cua sd liéu thu dugc thong qua
mot mang gia lap gdm cac dién trd chuan hoa cho do
thang gidng cuc dai nho hon 1,5% toan thang [13].

Két qua thuc dia va thao luan

Thi nghiém ngoai thuc dia dugc thyc hién tai vuon hoa
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha
No6i (khu vuc Thuong Dinh). Sb dién cuc 1a 20, duge bd
tri déu nhau theo cdu hinh Wenner Alpha, khoing cach
gitra cac dién cuc a =2 m (hinh 2).

Hinh 2: minh hoa thiét bi thuc dia tai hién treong khdo sat

Do 16i vao cia module do dong va thé ding ADAM4012
¢6 bd loc tan th'c‘ip ¢6 tan s6 cit khodng 10 Hz, nén tin hi¢u
dong, dién ap do dugc bao gém tin hi¢u co ich chi phu
thp(f)g vao dong phat 7, va dién ap do ngudn nhiéu tan
s0 thap (<10 Hz) tr méi truong nhu dién truong tu nhién
(thé SP - Self Potential), thé do hién tugng phong nap
dién “charge up“ bdi tinh phan cyuc cua cac dién cuc [14].

Di¢n tr¢ suit biéu kién o= kl;L((;))

AB\"n
luong duge qua mot chuong trinh con xir 1y s6 lidu theo
phuong phap hdi quy da thirc bac 3-5 va loai bo thanh
phéan bién thién theo thoi gian t . Phuong phéap nay don
gian hon phuong phap giai hé phuong trinh tuyén tinh véi
cac bién 1a hé s6 ctia phuong trinh [15].

cO thé ude
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Hinh 3: minh hoa két qua ciia mot diém do (a) va sai s6 wéc lwong duwoe
cua cac diém do khdc nhau (b)

Két qua thu dwoc cia p/k = U/I minh hoa trén hinh
3a voi diém do dién hinh (diém 4.2, a =2 m, k = 2*pi*a
=12,566) cho sai s6 kha nho. Sai sb ty d6i cua cac diém
do nho hon 5% nhu hinh 3b hoan toan phu hop voéi
tiéu chuan ASTM G57 (dudi 5%) ciia My va Viét Nam
(dudi 10%) [16].

Hinh 4 14 anh 2D biéu dién phan b cua dién tré suit
tai san Truong Pai hoc Khoa hoc Ty nhién qua phén
mém EarthImager. Két qua cho thay, su phan bd cua cac
16p dat da kha phu hop véi dia chét tai khu vuc nay. Lp
trén bé mit c6 dién tro suit cao tuong tng voi nén dat
kho do nang nong kéo dai.

Hinh 4: hinh dnh 2D biéu dién su phan bé dién tré sudt ciia dat da
khu viee san Truong Dai hoc Khoa hoc Tw nhién

Vi thiét bi nay, cong suit tiéu thu ti da chi dudi 35
W khi cong suat cuc dai (chi tiéu ton trong thoi gian do
rat ngan tiy vao luong sd liéu can thu thap) va dudi 10 W
& ché do xir 1y 6 liéu cho phép ngudn écquy c6 thé hoat
dong trong thoi gian dai va phu hop v6i ngudn nudi truc
tiép bang pin mat troi két hop siéu tu dién.
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Két luan

Nghién ctru trién khai ché tao thiét bj thim do dién tro
suat cia dat da dung cic module DAQ cong nghiép cho
thy thiét bi dugc phat trién theo hudng nay co chi phi thép,
kha nang hoat dong thuc dia t6t, co thé trién khai phé bién
cho nhiéu tmg dyng nhu tham do hodc quan trac méi truong
dit d4 dé danh gia mic d6 6 nhiém, xAm nhap man hay
cung cip s lidu cho hé thong tudi tidu tw dong img dung
trong ndng nghiép. Két qué thi nghiém ngoai thyc dia minh
chimg cho két luan trén véi sai sé pht hop véi tiéu chuan
ASTM G97 cua My, voi didu kién thi nghi¢m. Cac anh
huong tur diéu kién thue ctia cac diém do nhu dién tré tiép
xtic giita dién cuc va bé mat qua 16n, ngudng phat dong bao
dam ty s6 tin hiéu trén tap S/N du lon... s€ dugc xem xét va
loai trir trong nghién ciru tiép theo.

Loi cam on

Nghién ciru nay diroc tai tro béi Pai hoc Quéc gia Ha
Néi trong khuén khé dé tai ma sé QG.16.02. Cdc tc gid xin
tran trong cam on.
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Nghién ctu ché tao hé thiét bi quan trac va canh béo phong xa
Ping Quang Thiéu*, Nguyén Vin S§, Phan Lwong Tué4n, Nguyén Thi Biao My,

Nguyén Thanh Hung, Nguyén Xuén Vinh, Ding Quang Bio
Trung tam Chiéu xa Ha Noi
Vién Nang luwong nguyén tir Viét Nam

Ngay nhén bai 19/12/2016, ngay chuyén phan bién 21/12/2016, ngay nhan phan bién 10/1/2017, ngay chip nhan dang 16/1/2017

Bai bao gi6i thi¢u két qua nghién ciru ché tao hé thiét bi quan tric va canh bao phong xa moi trwong
(ERMS), dwoge két ndi mang internet va truyén thong tin vé trung tim diéu hanh dé hinh thanh mang luéi
quan tric va canh bao phong xa. Thiét bi dworc thiét ké dé do phéng xa méi truong bing viée sir dung dau
do nhéap nhay Nal(TI) va khi ¢6 sw ¢6 hat nhan, thiét bi sé tw dong chuyén sang sir dung cac dau do GM
va Photodiode dé do dworc cac dai liéu cao va phat cac tin hiéu canh bao vé trung tim quan ly. Thiét bi sir
dung phwong phap JAERI ciia Nhat Ban dé tinh toan suit liéu thong qua phd ghi nhian dworc tir khdi phéan
tich da kénh, dam bao thiét bi hoat dong chinh xac va cé d nhay cao. Thiét bi c6 kha ning tw dong 6n
dinh phd théng qua viéc diéu khién hé s6 khuéch dai tin hiéu xung tir dau do nhip nhay dua theo sy thay
ddi nhiét dd cia diu do két hop véi viée quan sat lién tuc dinh “K, diéu chinh hé s6 khuéch dai dé c6 dinh
dinh nay. Thiét bi c6 thé nhan dién dwoc mdt sé dong vi phéng xa mdi truwong thong dung nhu 31, 3Cs,
137Cs, 9Co... Trong mdi thiét bi, cac s6 liéu do dwoc lwu trir trong nhiéu thang va phin mém tai trung tim
diéu hanh cho phép ngudi quan 1y c6 thé diéu khién, thu thap, xir Iy va luu trir cic s6 liéu doé.

Tir khéa: diu do nhép nhdy, phwong phdp JAERI, thiét bi quan tréic va cinh bdo phéng xa.
Chi 56 phin logi: 2.2

pat van de trong viéc phat hién, do luong, danh gia mac d anh
huong ciia nhitng sy ¢6 phat tan phong xa. Tuy nhién,
& trong nudc cac thiét bi nay qua thoi gian hoat dong
da tr¢ 1én lac hau, kha nang thu thap, xir 1y va phan
tich thong tin khong theo kip nhu cau phat trién. Trude
thuc trang do, trong khudén khd dé tai cép nha nudc
KC05.16/11-15 “Nghién ctru ché tao thiét bi quan tric
canh bao phong xa”, cac hé thiét bi canh bao phong
xa di dugc thiét ké va ché tao hoan chinh, gop phﬁn
hoan thién mang ludi quan trac va canh béo phong xa
moi truong qudc gia. Cac thiét bi ndy s& hudng t6i san
phém thuong mai va dat dugc cac muc ti€u nhu do on
dinh, d6 nhay cao dé co thé canh bao som, tu dong on
dinh phé va nhan dién dugc mot sd déng vi phéng xa
moi truong, c6 thé két ndi mang internet, mang thong
tin di dong toan cau (GSM) dé truyén sd liéu vé trung
tam diéu hanh, tao diéu kién thuan loi cho cong tac
quan 1y, bao tri, bao dudng thiét bi.

Thiét bi quan tric va canh bao phong xa méi truong
dugc dung rat phd bién ¢ cac nudc trén thé gisi, dic
biét 1a cac nudc dang van hanh cac co s¢ hat nhan nhu
nha méy dién hat nhan (PHN), co s san xudt, tai ché
nhién li¢u hat nhan hoac 10 phan rng nghién ctru cong
sut cao. Céc thiét bi nay cho phép hinh thanh mang
ludi quan tric phong xa méi truong qudc gia hodc khu
vuc nham phat hién cac su ¢d 1o 1i phong xa tur cac
co sO hat nhan trong ndi dia hodc ctua cac nudc lan
can ra moi truong dé kip thoi c6 phuong an mg pho.
Tuy nudc ta chua c6 nha may DHN nhung tinh dén
cubi ndm 2016, da c6 mot sé nha may DHN cua Trung
Qudc xay dung gan bién gidi nudc ta di vao hoat dong
nhu: t6 may c6 cong suat 1.080 MWe & Phong Thanh,
Quéng Tay, t6 may 650 MWe & Xuong Giang trén dao
Hai Nam, t6 may 600 MWe ¢ Truong Giang, Quang
Pong... va mot s6 t6 may khac dang duoc xay dung tai

cac dia diém nay. Ngoai ra, cac nudc lan can khac nhu: Nioi dung nghién ctu

Thai Lan, Indonesia, Campuchia... cling dang c6 dinh
hudng phat trién va xdy dung nha may DHN. Cac thiét
bi quan tric phong xa mdi trudng cé vai trdo quan trong

"Tac gia lién hé: dgthieu@yahoo.com
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So d6 khdi ciia h¢ thiét bi dugc md ta trén hinh 1
v6i cac khoi chire nang dugc trinh bay trong phan dudi
day.
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Study and contruction of an evironmental
radiation warning and monitoring system

Summary

In this paper, the design and construction
of an environmental radiation warning and
monitoring system (ERMS) have been reported.
The system is connected to the Internet and
transmits information to a control center to
peform an environmental radiation warning and
monitoring network. The system is designed to
measure the environmental radiation by the use
of Nal scintillation detectors. When a nuclear
accident occurs, it can automatically switch to
the GM and Photodiode detectors to measure
ranges of high doses and send warning signals
to the control center. We used the Japanese
JAERI method to calculate the dose rate from
the spectrum of a multi-channel analysis board,
thus making the system stable and highly
sensitive. The spectrum is stabilized by changing
the amplification coefficient of the pulse signal
based on the change in temperature of the
detectors and the consecutive observation at 'K
peak; therefore, it can identify some common
environmental radioisotopes, such as *'I, 34Cs,
B37Cs, 9°Co... In each system, the measurement
data are stored for several months, and the
software in the control center enables users to
control, collect, access, and store those data.

Keywords: environmental radiation warning and
monitoring system, Japanese JAERI method,
scintillation detector.

Classification number: 2.2

TAP CHI

fioanoc |

CUNG NGHE 1

At qu 59(3) 3.2017
CLidil

Nal
0 :
G MODEL
bl 802-3x3
of
2007

BODIEU KHIEN
NAP AC QUY

NGUON (40 AP
VATHAP AP T

KHUECH Dal

BO LA CHON - AcQuy
DAU DO BOPTHA KENH 12VI24Ah

BODEM 1 BODEM2

_g”

r GPRS, 3G
BONHG  THOI GIAN THUC LA, WIFT

CAM BIEN
BAO MUA

Hinh 1: so do khéi ciia hé thiét bi

FRIENDLY ARM TINY 6410

GIAO TIEP
NOI TIEP

CAM BIEN DQ
AM, NHIET DO

C6 3 loai dau do duoc sir dung: 1) Pau do nhap
nhay Nal(TI), model 802, kich thudc 3 inch x 3 inch
ctia hang Canberra, v6i do phan giai dbi voi dinh ¥’Cs
vao khoang 7% [1]. Pau do nay dé do sut lidu trong
vung tir 0,01 dén 25 pSv/h thong qua phd ning luong
ghi nhan duoc; 2) Pau do GM loai LND7121 dé do
sut lidu trong ving tir 25 dén 250 uSv/h [2]; 3) Pau
do Photodiode loai BPW34 cho phép do & dai suit liéu
cao tir 250 pSv/h dén 100 mSv/h [3].

Bo Iya chon dau do ¢6 nhiém vu diéu khién dong
mo ngudn mot chidu cung cp cho cac bd tao cao ap va
bo tao dang xung cho cac dau do twong ing véi cac dai
suat liéu khac nhau. Tai mot thoi diém chi co mot dau
do duoc lua chon lam viéc.

Khéi khuéch dai va phan tich da kénh MCA cé
nhi¢m vu ghi nhan pho bién do da kénh tur dau do nhép
nhay Nal(TI).

Bo vi xu ly Friendly ARM Tiny 6410 lam nhiém
vu tao chu trinh 1am viéc cho hé théng, diéu khién hé
thdng, tinh toan suat liéu, luu trit va truyén sd lidu vé
trung tdm diéu hanh.

Mach cac cam bién méi truong dé do cac thong so
moi truong nhu nhié¢t d§, do am, mura.

B hién thi suat lidu 1a mot man hinh LED dung dé
chi thi gia tri tirc thoi ctia suat liéu, nhi¢t do va do am
moi truong.

Ngudn nudi cao ap, thip ap cung cip ngudn nudi
cho cac dau do va hé mach dién tr xur 1y tin hi¢u.

_ Nguén ic quy du phong sir dung dc quy 12V/24Ah
de cung cap nguon du phong cho hé thiét bi khi co6 su
cO mat dién trong khoang thoi gian 2 ngay.

So d6 hé dau do va hé thong xtr 1y tin hidu dugc
mo ta trén hinh 2.
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Hinh 2: so dé hé thong xik Iy tin hiéu trén thiét bi

Tai mot thoi diém tuy vao suét liéu méi truong, bd
lya chon dau do s€ cho phép mot trong ba dau do Nal,
GM, Photodiode 1am vi¢c. Cac dau do nay ghi nhén tin
hi¢u va chuyén t&i khoi phan tich da kénh hodc by dém
de xur ly tin hi¢u.

Tin hiéu sau khi xir Iy bién d6i thanh s6 duoc dua
to1 bo vi xtt ly ARM d¢ ghi nhan pho nang luong, tinh
toan ra gia tri suat liéu va nhan dién dong vi phong xa.
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Hinh 3: phé ndng lwong ciia hé phan tich da kénh

Khéi didu khién trung tdm st dung vi diéu khién
ARM Tiny 6410 32 bit v6i cac thong s6: CPU Samsung
S3C6410 téc d6 533MHz; bo nhé chuong trinh NAND
2GB; bo nhd dit liéu RAM 256MB; giao thire két ndi:
RS232, USB, LAN, 3G, WIFI; cac ngoai vi két ndi
GPIO [4].

Phan mém trén Tiny 6410 dugc phat trién trén hé
diéu hanh ma ngudn mo Linux Embedded.

' Mand Flash

Hinh 4: khéi diéu khién trung tam ARM Tiny 6410
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Duya trén sy phat trién manh m& cta co sé ha tﬁng
mang internet ciing nhu mang vién thong, thiét bi duogc
thiét ké dé c6 thé tan dung mot cach tot nhat cac co so
ha tang nay. Thiét bi dugc tich hop ca hai phuong an két
ndi 1a st dung duong truyen internet toc do cao  (ADSL,
cap quang...) va st dung két ndi v6i mang vién thong
2,5G/3G. Mic dinh sé str dung mang LAN hoac WIFI co
san tai noi lap dat thiét bi, néu c6 su c6 vé duong truyén
ngay lap tire hé thong s& khoi dong 2,5G/3G dé dam bao
két nbi dwoc lién tuc.

Ethernet module dugc thiét ké trén dong linh kién diéu
khién chuyén dung cho cac giao tiép chuan TCP/IP 1a
chip DM9000A cua Davicom [5]. WIFI Module dugc lya
chon st dung la SDWIFI-YS09 vai chip Marvell 8686
twong thich v6i chuan IEEE 802.11 b/g thong dung nhat
hién nay. 3G/GPRS Module dugc lya chon su dung la:
HUAWEI EM770 HSPA PC Embedded Module cua hang
HUAWEL Module nay hd trg ddy du cac chuan két ndi
3G/GPRS thong dung nhat va tuong thich vai tat ca cac
nha cung cép dich vu vién théng tai Viét Nam [6].

May

inh Xuly dirliéu

suat liéu
trung

Wifi tim
module

—y ong

3G/GPRS
Module

Xurly dir ligu
nhiét d, do am

Xuly de lgu
dong vi

Giai nén dix liéu
phd

Hinh 5: mé hinh truyén sé liéu qua mang ciia thiét bj

Phan mém cho vi diéu khién trén thiét bi c6 thé thyc
hién céc chirc ning dudi ddy (xem luu db hinh 6).

Mic dinh lac khéi tao chuong trinh s& bat diu do GM
de xdc dinh suat liéu moi truong tai vi trf dit thiét bi vao
thoi diém d6. Néu sb ¢ém xung méi truong co gia tri cao
hon ngudng cua dau do GM thi h¢ s€ tur dong chuyén sang
dau do Photodiode, tinh toan ra suat liéu méi truong tai thoi
diém d6 va giri cac thong tin vé trung tam diéu hanh, dong
thoi thuce hién céc chite ning bao dong can thiét va hién thi
ra bang LED chi thj cta thiét bi.

Néu s6 dém xung méi truong c6 gié tri thap hon ngudng
cua dau do GM thi hé s& chuyén sang trang thai tit dau
do GM va bat dau do c¢6 do nhay cao Nal(T1). Khi dau do
Nal(TI) dugc bat thi chuong trinh sé lién tuc thu nhan s6
liéu, tinh toan ra suit liéu tai thoi diém do va hién thi ra
bang LED chi thi cta thiét bi. Sau mot khoang thoi gian do
nhét dinh, chuong trinh sé tién hanh phan tich va on dinh
phé thu nhan duogc tir dau do Nal(T1). Qua trinh phan tich
nay s& gitip nhan dién cac loai dong vi phong xa (néu cb)
trong moi trudng.
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Hinh 6: luu 6 thudt toan chwong trinh cua thiét bi

Phan mém may tinh tai trung tim diéu hanh cho phép
thuc hién cac chirc nang dudi day:

Khi thiét bi quan tric gui dit liéu vé trung tim diéu
hanh, cong cu Dropbox s€ tu dong dﬁ”)ng bo dir liéu vao
mot thu muc da cai dat trude do. Do vay, viée diéu khién
thu nhan tai trung tam la hoan toan ty dong khi co Kkét
ndi internet, cac dit liéu vé suit liéu, phé phong xa, nhiét
do, do Am... s& duge thu nhan, xtr 1y va luu tra.

Pé thu thap va luu trix s6 liéu, phﬁn mém ERMS
KCO05 tai may tinh cta trung tdm diéu hanh thiét bi quan
trac va canh bao phong xa da duoc xay dung. Phan mém
duogc viét trén ngdn ngit 14p trinh Labview trong moi
truong Windows voi nhiém vu diéu khién thu nhan di
lidu, biéu dién pho phong xa, suat lidu phong xa va canh
bao phong xa... thong qua mang internet.

CERES L & &

TRAM QUAN TRAC PHONG XA MOI TRUONG

ERMS KCoS

|RADMON | mire

Tas chonbida i

Giao diéa quan ric
Bidu dé it lidu
Cai a5 ToolTip
Caidguduiién

M cinh béo

OEET]
6 1486

ERMS KCos - 3310916

Hinh 7: giao dién phan mém trung tam diéu hanh
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Hinh 8: 56 liéu ghi nhan dwoc tir thiét bi
Két qua va thao luan
On dinh phé cho thibt bi

Tién hanh khao sat sy troi theo nhiét do cia dau do
Nal, két qua cho thay kénh dinh pho thay d6i theo nhiét
d6, d6 troi trung binh cua dinh phd '¥'Cs theo nhiét do
1a 2 kénh/1°C. Dya vao két qua nay dé hiéu chinh lai hé
s6 khuéch dai dé on dinh pho ning lugng. Két qua pho
nang luong do dugc gﬁn nhu 6n dinh, d6 dao dong cua
dinh ’Cs 1a 2 kénh/10°C (xem hinh 9).
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Hinh 9: phé do truée va sau khi én dinh & nhiét d méi triong khac nhau

Ngoai viéc 6n dinh phd theo nhiét do, dé gop phan
nang cao do chinh xéc, co thé két hop quan sat dinh
1461 keV ciia dong vi *K c6 trong tu nhién dé theo
ddi do troi ctia pho, thong qua mirc d¢ troi nay dé thay
d6i hé s khuéch dai cua hé phd ké dua dinh phd nay
vé dang gia tri danh dinh ctia né nham 6n dinh phé cho
thiét bi.

Chudn liéu cho diu do Nal(TI)

Suit liéu do bang dau do Nal(Tl) dwoc tinh theo
phuong phap JAERI tir pho nang lugng ghi nhan dugc
tir dau do nhu sau [7]:

X = [ N(EYG(B)AE = I NG ()

Trong d6: X 1a suét lidu; N(E), N(I) 1 s6 dém tuong
g voi cac nang lugng, kénh trén pho; E 1a nang lugng
(keV); Emin la mtrc nang lugng phan biét dugc (keV);
Emax 1 ning luong toi da dé danh gia suat lidu (keV);
[, Imin, Imax 12 s6 kénh tuong g voi E, Emin, Emax;
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G(E), G(I) 1a toan tir bién ddi phd - liéu cho niang luong
E hoac kénh I.

Phuong phap JAERI cho sin bang thong s6 G(I) tai
cac nang lugng khac nhau, nhu vay chi can lay s6 dém
tai cadc nang hmng N(I) va lay tong céac tich N(I).G(I)
s& co duoc suit lidu X. Tién hanh chuén liéu tai phong
chuén lidu dé c6 duogc két qua sudt liéu (xem hinh 10).

Phi do ngudn Cs™ & cic khe

Db thi bidu dién mdi quan hé giira gid tri X va suiit liéu

Shlém
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Gid triX

Hinh 10: dwong chudn liéu cho dau do Nal(Tl)
Chudn liéu cho dau do GM va Photodiode

Suit liéu do bang dau do GM va Photodiode duoc
xac dinh thong qua s6 dém xung trong mot don vi thoi
gian va dugc chuan tai phong chuén liu (hinh 11).

DO thi biéu dién moi quan hé gika s6 dém va suit liéu Db thi biéu dién mbi quan hé giira s6 dém va suft liéu
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Hinh 11: dwong chudn liéu cho dau do GM va Photodiode

Dadnh gia dj tdp trung va chinh xdc cia thiét b

Dit thiét bi trong truong chiéu xa ctia nguén chudn, ghi
lai gia tri suat lieu ma thiét bi do dugc ung vdi mai suat licu
chuan khac nhau va tinh d¢ sai l1éch gitra gia tri do dugc va
gid tri chuan.

Két qua tinh duoc do 1éch trung binh cia gia tri thiét
bi do duoc so vai gia tri thue nhd hon 13%, trong khi tiéu
chuan quoc té cho phép doi véi thiét bi nay 1a 20%.

1600

Suit lidu (Svihy

+ suitlidudo
— Suatlidu..

o1

Q 1 2 3 4 5 €
Lin do

Hinh 12: db thi biéu dién d3 léch trung binh ciia gid tri do & cdc sudt liéu khéc nhau

Két qua suét liéu cua thiét bi dugc so sanh véi mot thiét
bi quan tric phong xa EFRD-3300 do Han Québc san xudt
[8]. Gia tri suat lidu trén hai thiét bi nay kha tuong dong,
c6 cac vi tri suat liéu cing tang hodc cing giam theo dang
diéu giéng nhau (hinh 13).
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Hinh 13: dé thi biéu dién gid tri sudt liéu theo thoi gian cua hai thiét bi

Két luan

Hé thiét bi quan trac va canh bao phong xa két n6i mang
dé truyén s6 liéu vé trung tam va chi thi 1én man hinh LCD
suat liéu hién tai da dugc thiét ké ché tao thanh cong. Thiét
bi c6 thé ghép thanh mang quan tric thong qua cac két nbi
LAN, 3G, WIFL; s6 liéu quan trac ghi nhéan duogc dugc truyén
vé trung tam diéu hanh dudi dang sd liéu hodc biéu do.

Tai trung tAm, nguoi van hanh c¢6 thé diéu khién va can
thiép vao hé thong cua cac tram (néu duoc phép) nhu ldy
cac 6 lidu luu trit, cai dit lai cac thong s cho thiét bi, xem
trang thai cua thiét bi tram cling nhu download, upload
phan mém cho thiét bi tram. Véi mdi thiét bi tram, s6 liéu
¢6 thé dugc luu trit nhiéu thang dé dam bao rang s6 lidu sé
khong bi mat. Tai cac tram do, ngudi van hanh tram co thé
xem s0 liéu cua tram nhung khong co quyén tham nhap va
thay d6i hé thong.

Hién tai, 3 hé thiét bi quan trac va canh béao phong xa da
duoc lép dat tai 3 dia diém la S& Khoa hoc va Cong ngh¢
Lao Cai, Tram Quan tric khi trong Hai Phong va tai Trung
tam Chiéu xa Ha Noi. Céc thiét bi nay dugc két ndi mang
va truyén s lidu vé trung tam diéu hanh dat tai Vién Khoa
hoc va Ky thuat hat nhan (179 Hoang Qudc Viét, Ha Noi).
Cac thiét bi nay hién dang hoat dong tot va cho két qua
twong duong nhu mau thiét bi cua Han Qudc.

Loi cam on

Tép thé tac gid xin tran trong cdm on B¢ Khoa hoc va
Cong nghé¢, Chuong trinh KC05/11-15 da ho tro thuc hién
nghién cuiru va hoan thién cdc hé thiét bi nay.
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Tuyén chon vi khuan lactic chiu nhiét va ing dung trong san xust acid lactic

Ng6 Thi Phwong Dung’, Bui Hoang Ping Long, Hoang Nguyén Phuong Trinh,
Nguyén Ngoc Thanh, Huynh Xuin Phong

Vién Nghién ciru va Pht trién Cong nghé sinh hoc, Trieong Bai hoc Can Tho
Ngay nhan bai 14/11/2016, ngay chuyén phan bién 16/11/2016, ngay nhan phan bién 13/12/2016, ngay chap nhan dang 19/12/2016

Nghién ciru dwge thuc hién nhiam tuyén chon cac ching vi khuén lactic chiu nhiét c6 hoat tinh tt dé ung
dung trong san xuit acid lactic. Két qua cho thay, trong 54 chiing vi khuén thir nghiém 1én men acid lactic
6 37°C, 16 chiing di dwgc tuyén chon do ¢6 kha ning 1én men acid lactic manh. Cac chiing dwgc giai trinh
tw dinh danh thudc cac loai: Lactobacillus delbrueckii, Lactobacillus casei va Lactobacillus plantarum.
Trong do, Lactobacillus casei 1.9 thé hién hoat tinh sinh acid lactic tot & 37°C (12,9 g/l), 39°C (18,9 g/l) va
41°C (18 g/). Khi 1én men 1 1véi chiing L. casei L9 trong diéu kién thich hop (pH 6,53, 6% (w/v) glucose,
ndng dé chiing dich ting sinh goc & 107 t& bao/ml 1a 2,33% (v/v) theo thé tich dich 1én men), hiéu suit Ién

men dat 80,84%.

Tir khoda: acid lactic, chiu nhiét, Lactobacillus, vi khuén acid lactic.

Chi sé phén logi: 2.8

The selection of thermotolerant lactic acid bacteria
and applications for lactic acid production

Summary

This study aimed to select thermotolerant lactic acid
bacteria for the production of lactic acid. As a result,
among 54 bacterial strains screened for lactic acid
fermentation at 37°C, 16 strains were selected due to
their significantly higher fermentation ability. The
molecular sequencing and NCBI aligning evidences
proved that the selected strains belonged to Lactobacillus
delbrueckii, Lactobacillus casei, and Lactobacillus
plantarum. Of which, Lactobacillus casei 1.9 showed
the good acid production at 37°C (12.9 g/l), 39°C (18.9
g/l), and 41°C (18 g/l). In the fermentation test at one-
liter scale by using L. casei L9 with the favourable
conditions (pH 6.53, 6% (w/v) of glucose, 2.33% (v/v) of
107 cells/ml starter), the fermentation yield could reach
the 80.84% efficiency.

Keywords: lactic acid, lactic acid bacteria, Lactobacillus,
thermotolerant.

Classification number: 2.8

“*Tdc gia lién hé: ntpdung@ctu.edu.vn
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Trong tu nhién, 1én men acid lactic 1a mot
trong cac qua trinh tai tao nang lugng ky khi
thong dung nhit dugc thyc hién boi vi khuan
lactic [1]. Tt qua trinh 1én men acid lactic,
nhiéu nhém vi khuan lactic quan trong da
duogc phan lap tir nhidu ngudn khac nhau véi
cac ddc tinh wu viét nhat dinh phuc vu cac ting
dung thyc tién nhu chiu lanh, chiu acid, tao
mui huong...[2].

Trong thoi ky cach mang cong nghiép, qua
trinh 1én men acid lactic dién ra khong chi &
quy mo thu cong ma ngay cang mo rong theo
xu huéng gin véi cong nghiép, trong cac hé
thong 1én men quy mé 16n. Dé duy tri nhiét
d6 1én men t6i uu, nganh coéng nghiép lén
men d3 tén kém nhiéu chi phi xay dung cac
hé thong 1am mat t6n kém nhiéu niang luong.
Nhiéu nghién ctru d3 duoc thyc hién nham tdi
ru hda ngudn nguyén liéu dé giam chi phi 1én
men acid lactic nhu 1én men tur tinh b6t [3],
16i bap [4] hay san xuat sinh khdi vi khuan
lactic tr nude chua tau hii [5]. Tuy nhién, kha
nang thich Gmg ctia vi khuan voi nhiét do cao
hau nhu chua duoc dé cap dén. T thuc té cho
thiy, viéc tuyén chon cac ching vi khuan lactic
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chiu nhiét do cao c6 tiém nang rat lon trong vi¢c dap
ung voi nhiét lwong sinh ra trong 1én men cong nghiép.
Tir d6, c6 thé 1am giam chi phi san xuat va ning lugng
tiéu ton, phuc vu phat trién bén viing. Thong qua xay
dung mdi quan hé di truyén phan loai cta cac nhom vi
khuan lactic thiét yéu cho qué trinh 1én men acid lactic
chiu nhiét, con ngudi c¢6 thé mé rong tam tng dung vi
khuén lactic chiju nhiét phuc vu cudc séng. T cac van
dé trén, nghién ctru dugc tién hanh véi muc dich tuyén
chon cac chung vi khuén lactic chiu nhiét c6 hoat tinh
t6t, thir nghiém kha nang 1én men acid lactic va khao
sat moi lién quan di truyén cac nhom vi khuan chiu
nhiét; dong thoi khao sat kha ning ung dung cac vi
khuén chiu nhiét dé san xuét acid lactic.

Doi twong va phwong phap nghién ciu
Nguyén vit liéu va hod chit

54 chung vi khuén lactic duge chon loc tir cac ngu@)n
phan 1ap: san phdm 1én men sita, ché pham sinh hoc va
phu phim nong nghiép, luu trtr tai Phong thi nghiém
Cong nghé sinh hoc thuc phém, Vién Nghién ctru va
Phat trién Cong ngh¢ sinh hoc, Truong Pai hoc Can
Tho. Chung Lactobacillus thermotolerans cua Phong
thi nghiém Cong nghé vi sinh vat, B mon Khoa hoc
sinh hoc va Céng nghé sinh hoc, Khoa Nong nghiép,
Dbai hoc Kyushu (Nhat Ban) dugc str dung lam chung
d6i chimg.

Moi truong MRS (De Man, Rogosa and Sharpe)
gdm: peptone (10,0 g/l), meat extract (8,0 g/l), yeast
extract (4,0 g/l), D(+) glucose (20,0 g/l), di-potassium
hydrogen phosphate (2,0 g/l), Tween 80 (1,0 g/l), di-
ammonium hydrogen citrate (2,0 g/l), sodium acetate
(5,0 g/1), magnesium sulfate (0,2 g/l) va manganese
sulfate (0,04 g/1) [6].

Phwong phap nghién ciru

Kha nang lén men cua vi khuan lactic chiu nhiét ¢
37°C: cac chung vi khuan dugc tang sinh va u lic ¢
120 vong/phut trong moéi truong MRS sau 36 gio va
tién hanh 1én men acid lactic trong 6ng Falcon chtra 30
ml dich duong sucrose 4% (w/v) trong 7 ngay ¢ 37°C.
Kiém tra ham luong acid tong va pH dung dich sau khi
1én men.

Moi lién quan di truyén cdac ching vi khudn lactic:
16 ching vi khuan tuyén chon dugc ly trich DNA va
khuéch dai trinh tu 16S ribosomal RNA béng trinh tu
mdi 27F (5’- TACGGTTACCTTGTTACGACT-3") va
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1492R (5’-AGAGTTTGATCCTGGCTC-3) [7, 8],
dinh danh va xac dinh mdi lién quan di truyén. Két
qua giai trinh ty dugc so sanh voi trinh ty 16 vi khuan
trén ngan hang dir liéu ciia NCBI [9] bang cong cu
Nucleotide BLAST. Xay dung cdy pha hé gene 16S
rRNA dua trén cong cu so sanh nhiéu trinh ty (multiple
alignment) cua chuong trinh MEGAG6 theo thong sb
Neighbor-Joining v&i chi s Boostrap 1.000 lan lap lai
[10, 11].

Thir nghiém diéu kién lén men acid lactic sir dung vi
khuan lactic chiu nhiét:

Kha ning 1én men cia vi khudn lactic & 37°C: 16
chung tuyén chon va 1 chung déi ching dugc ting sinh
vau lic & 120 vong/phit trong méi trudng MRS sau 36
gid va sau d6 dugc 1én men & 37°C trong 6ng Falcon
chtra 50 ml moi truong MRS broth trong 7 ngay. Xac
dinh cac chi tiéu: ham luong acid téng duoc do bang
phuong phap chuan d6 NaOH 0,1N [12], lugng duong
con lai sau 1én men duogc xac dinh bang phuong phap
DNS [13], pH dich 1én men dugc do bang pH ké, hiéu
sudt 1én men theo khéi lugng nguyén liéu (g/g) va hiéu
sudt 1én men duoc tinh theo s6 mol (ty 1& 1 mol glucose
tao 2 mol acid lactic).

Kha ning 1én men cuia vi khuan lactic & 39°C va
41°C: céc chung vi khuan tuyén chon duoc Ién men
tiép & 39°C va 41°C trong 6ng Falcon chira 50 ml méi
truong MRS broth trong 7 ngay. Xac dinh céc chi tiéu:
ham luong acid téng, lugng duong con lai sau 1én men,
pH dich Ién men va hi¢u suat 1én men theo s& mol.

Khao sat diéu kién t6i wu san xuat acid lactic: ching
vi khuén tuyén chon dugc 1én men trong dng Falcon &
39°C v61 moi truong MRS 16ng hiéu chinh céc thong
sO: nong do glucose (4%, 5% va 6% w/v), nong do
gidng chung (10%, 10° va 10° té bao/ml) va pH ban dau
(5,0; 6,0 va 7,0). Két qua dugc thong ké hdi quy mit
dap ung bang phan mém STATGRAPHIC centurion
Version 16.

Kha nang san xuit acid lactic & quy mé 1 1: ung
dung diéu kién t6i wu duge xac dinh, tién hanh 1én men
11 véi moi truong MRS 16ng hiéu chuan ham lugng
glucose 16% (w/v). Kiém tra kha ning sinh acid lactic
thong qua: chi s6 pH, ham lugng acid, ham lugng
duodng sau 1én men va hiéu sudt 1én men.

Phwong phdp phan tich théng ké

Cac thi nghiém duogc tién hanh véi bo tri hoan toan
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ngau nhién, cac nghiém thirc dugc lap lai 3 1an. Két
qua céc thi nghiém duoc phan tich théng ké bang phan
mém STATGRAPHICS Centurion XV & d6 tin ciy
95%.

Két qua
Kha néng Ién men ciia vi khudn lactic chiu nhiét
037°C

Bang 1: ham luong acid tén&sinh ra sau 6 va 7 ngay lén men cia 55 chung
vi khuan lactic ¢ nhiét do 37°C

Ching Ham lugng acid lactic  Ching  Ham luong acid lactic
(& )
Ngay 6 Ngay 7 Ngay 6 Ngay 7

L1 0,38etik! 0,53%feh L29 0,15% 0,30
L2 1,5° 1,58:®¢ L30  0,83ubedefehik 1,65
L3 0,53 bedelehik 0,53¢feh L31  0,75ubedefehik ] Dabedefghik
L4 0,75ebedelehk () 75abedelehik ] 37 (,9Qebedelehik () 3abedelehik
L5 0,45cdefehik () pQabedelehik [ 33 (), 75abedefghik () 7 Sabedelghik
L6 1,281 1,65® L34 0,08 bcdefnic () (ebedefehik
L7 1,05ebedefeh 1,5ebede L35 0" 0,231
L8 0,90¢bcdefehitc ] ] 3abedefehik [ 36 (,83abedelibik ] ()5abedefehik
L9 0,98ebedefetk ] 35abedefehi ] 37 (,9ebedefetik ] ] Jabedefehik
L10 0,450cfehik (), 75abedefehik 38 (), 75abedelghik () 9(jabedefehik
L1l 0,75%cdefeik ] ] 3ebedelehik ] 39 0,45¢fenik 0,Q0cdefehi
L12 1,050bcdel ] [ 3abedefghik T 40 (,9@ebedelehik (), Q(abedefehi
L13  0,53ebcdefehik (), Grbodefehik L41  0,98sbcdelehik () 77 5abcdelehil
L14  0,08bcdelenic  ( 75ubedelehik ] 47 GQbedelehik ()7 5abedefehik
L15  (,75wcdefehik ] DQabedefehik T 43 () febedefehik 1,502
L16 1,200 0,90%bcdeletik  [44  (,08bcdelehik () Gabedefehik
L17  0,83w®cdcleik () gQebedefehik ] 45 0,38hk 0,458
L18 0, 6bedetehik () 7 5abedefehil L46  0,60bcdcfenik 0,53t
L19  0,90®cdefenk ( gQebedelehik ] 47 1,28 1,1 3ebedefehik
L20  0,9Q@cdefenik ] ]3bedelehik ] AR G0 bcdelehik () (Qabedeehik
L21] 1,05¢bcdefehy ] ] Jabedefehik L49 0,90 bcdefehik ] D(yabedefehik
L22 0,90 bcdefehik ] ]3abedefehk 50 () 75abedefehik () @Fabedelghik
123 (,75%cdefehik ( QQebedefihik [ 5] (,53sbedelehik () G(cdeli
L24 0,45ehik 0,602t L52  (,98bedefehik ] 35abodefeh
L25  0,68wcdeleik () @3abedelihik 53 (),pabedelehik ()7 Sabedelihik
L26  0,90wcdeiehik ] 3abedelghik 54 (,Q(ebedelehik ] 43abedel
L27 1,2bede 1,3 5abedefe bC 0,53bcdefehik (), ((ebedefehik
L28 1,05¢0edefe ] ] Jabedefihik

- Gid tri trong bang la trung binh ciia 3 lan lgp lai. Trong ciing mot cot, 56 mil
giong nhau thé hién sy khdc biét khong co y nghia vé mdt thong ké o mirc 5% (p >0,05)

TAP CHI

jioanoc |1,

. qu 59(3) 3.2017
CUNG NGHE 1

aill

Bang 1 trinh bay kha nang 1én men acid lactic cta
cac chung vi khuan sau 7 ngay trong méi truong dich
sucrose 4% (w/v). Ham luong acid tong sinh ra ngay 6
dat tir 0 dén 1,5 g/I, ngay 7 tir 0,23 dén 1,65 g/I. Trong
o, 16 ching gom L2, L6, L7, L9, L10, L11, 120, L21,
L26, L27, L30, L36, L37, L38, L52 va L54 sinh ra
acid ham lugng cao hon ciac chung con lai voi khac
biét khong c6 ¥ nghia théng ké & mirc 5% va&i ndng do
tor 0,75-1,5 g/l (ngay 6) va tir 0,9-1,65 g/l (ngay 7), va
16 chung nay dugc chon cho cac thir nghiém tiép theo.

Méi lién quan di truyén cdc chiing vi khudn lactic
chiu nhiét

Pinh danh cdc ching vi khudn lactic ¢6 kha ndng
1én men tot:

Sau khi tra ctru trinh ty bang céng cu nucleotide
BLAST ctia co so dit liéu NCBI, két qua giai trinh tur
va d6i chiéu voi co so dit liéu dua trén nguyén tic uu
tién truy van twong dong (Identity) va d6 bao phu cia
trinh tu (Query coverage) cho thdy, cac ching vi khuan
lactic twong dong voi Lactobacillus delbrueckii (L2,
L6); L. plantarum (L7, 121, L26, 127, L30, L36, L37,
L52,L54); L. casei (L9, L10); L. acidophilus (L11); L.
fermentum (L20) va L. rhamnosus (L38).

Moi lién quan di truyén cia cdc ching vi khudn
lactic chiu nhiét:

Hinh 1 trinh bay cay phan loai dya trén trinh tu
di truyén cic ching vi khuan lactic. Cdy phan loai
di truyén chia thanh nhiéu nhanh cho thidy muc do
da dang di truyén cua 16 chung vi khuin cao. Ching
L6 va L2 c6 mdi quan hé trinh ty di truyén twong ddi
di biét so v6i nhom cac miu con lai, twong dong véi
L. delbrueckii v6i bootstrap 100%. Mau L9 va L10
cung tuong dong véi L. casei va nhdm cac miu 126,
L27, L30, L36, L37, L52 va L54 c6 khoang cach di
truyén thap, cung tuong dong voi loai L. plantarum
voi bootstrap 98%. Chung L11 (L. acidophilus), 1.20
(L. fermentum) va L38 (L. rhamnosus) khong cung
nhém véi cac chung con lai. Cac trinh ty ddi ching
dugc truy van tir NCBI va phan tich cing phan mém
MEGA 6 (gém L. plantarum HL-12, L. casei TN-2, L.
rhamnosus CSl4, L. acidophilus 1001H, L. fermentum
S2S4L1 va L. delbruecki MUR-LJJI6) cho thdy, cac
trinh tu cta cac chung vi khuan d6i chimg déu duoc
xép cung nhanh véi cac trinh ty ctia 16 chung vi khuan
lactic chiu nhiét twong tmg theo timg nhoém vé6i hé sb
twong dong tra ciru bang cong cu BLAST trinh bay ¢
bang 2.
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Hinh 1: cdy phén logi di truyén xdy dung bang phan mém MEGA 6

Bdng 2: két qud dinh danh va tra cieu bang céng cu BLAST ciia NCBI

Tén miu Loai Chiing twong ddng % Twong dong
L2 Lactobacillus delbrueckii MUR-LJJ6 100
L6 Lactobacillus delbrueckii MUR-LJJ6 100
L7 Lactobacillus plantarum HL-12 87
L9 Lactobacillus casei TN-2 97
L10 Lactobacillus casei TN-2 99
L11 Lactobacillus acidophilus 1001H 100
L20 Lactobacillus fermentum S2S84L1 97
L21 Lactobacillus plantarum HL-12 96
L26 Lactobacillus plantarum HL-12 90
L27 Lactobacillus plantarum HL-12 99
L30 Lactobacillus plantarum HL-12 97
L36 Lactobacillus plantarum HL-12 98
L37 Lactobacillus plantarum HL-12 97
L38 Lactobacillus rhamnosus CSI-4 99
L52 Lactobacillus plantarum HL-12 89
L54 Lactobacillus plantarum HL-12 94

Diéu kién lén men san xudat acid lactic

Kha nang lén men cia vi khudn lactic ¢ 37°C:

Két qua trong bang 3 cho thdy, ham lugng acid téng
sinh ra sau 1én men ctia 16 chung tuyén chon va ching
dbi chimg dat tir 6,0 dén 14,1 g/l v6i hiu suit 1én men
theo khdi lugng nguyén liéu tir 0,31 dén 0,73 g acid/g
glucose. Hiéu suit theo s6 mol chuyén hoa dat tir 30,30
dén 71,21%. Trong d6, 7 chung (L7, L9, L11, L21,
L26, L30 va L37) sinh acid lactic cao hon cac chiuing
con lai, trong khoang 9,9-14,1 g/1.
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Bang 3: két qua lén men acid lactic cia 17 ching vi khudn ¢ 37°C

Ching Hamluwgng pHsau Glucose Hiéu suét Hiéu suit
LAB acid (g/) 1én men con lai (g/1) (g acid/ g glucose) (%)
L2 9,3cdefe 4,14 0,48 0,48 46,97
L6 6,0 4,23 0,92 0,31 30,30
L7 12,3 3,86 0,75 0,64 62,12
L9 12,9% 3,84 1,14 0,68 65,15
L10 7,2t 4,17 1,28 0,38 36,36
L11 14,1° 3,75 0.68 0,73 71,21
L20 7,2t 4,19 0.68 0,37 36,36
L21 11,4ebede 3,88 0,54 0,59 57,58
L26 9,9bedel 4,01 0,81 0,52 50,00
L27 8 4¢teh 5,40 0,62 0,43 42,42
L30 12,6 3,83 0,51 0,65 63,64
L36 9,0dfen 4,11 0,90 0,47 45,45
L37 10,8b¢de 4,03 0,39 0,55 54,55
L38 6,38 4,29 0,82 0,33 31,82
L52 8,7¢feh 4,14 0,95 0,46 43,94
L54 7,2t 4,19 1,03 0,38 36,36
PC (+) 12,0%cd 5,28 0,81 0,63 60,61
CV=189%

Kha nang lén men ciia vi khuan lactic ¢ 39°C va
41°C:

Theo bang 4, kha ning chuyén hoa sinh acid lactic
0 39°C cua 7 chung dat tr 9,00 dén 18,90 g/l voi hiéu
sut theo khoi luong co chit tir 0,49 dén 1,01 g acid/g
glucose, hi¢u suat theo s6 mol tir 45,45 dén 95,45%.
Kha ning chuyén hod sinh acid lactic & 41°C dat tir
9,00 dén 18,00 g/l véi hiéu suat theo khéi luong co
chat tir 0,46 dén 0,95 g acid/g glucose, hiéu suit theo
s6 mol tir 45,45 dén 90,91%.

Bang 4: két qud lén men acid lactic ciia 7 chung vi khuan & 39 va 41°C

Chiing Nhiét do Ham pH Glucose  Hiéu suit Hiéu suit

LAB 1én men lwgng sau lén con lai (g acid/g (%)
(°O) acid (g/l) men (g glucose)
L7 39 17,70 3,89 0,61 0,91 89,93
L7 41 18,00 3,90 1,09 0,95 90,91
L9 39 18,90° 3,88 1,30 1,01 95,45
L9 41 18,00 3,87 0,69 0,93 90,91
LIl 39 18,30 3,89 1,52 0,98 92,42
L1 41 17,40® 3,90 0,39 0,38 87,88
L21 39 13,50¢ 4,04 1,55 0,73 68,18
L21 41 16,80° 3,92 0,73 0,87 84,85
L26 39 13,20¢ 3,92 0,74 0,68 66,67
L26 41 17,10 3,93 0,40 0,68 66,67
L30 39 16,80° 391 0,17 0,84 84,85
L30 41 17,10 3,93 0,76 0,38 86,36
L37 39 9,00¢ 4,42 1,63 0,49 45,45
L37 41 9,00¢ 4,40 0,68 0,46 45,45
bC (+) 39 9,907 4,39 0,94 0,52 50,00
bC (+) 41 9,60¢ 4,39 0,92 0,51 48,48
CV=3825%

Diéu kién 1én men thich hop dé san xudt acid lactic:

Chung L. casei L9 dugc tuyén chon dya trén ham
luong acid lactic sinh ra ¢ 39°C va 41°C, hi¢u suat
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chuyén hoa theo co chat va sé mol 13 cao nhét, khao
sat diéu kién 1én men thich hop ¢ 39°C véi 3 nhan td, 3
ndng do: glucose (4, 5 va 6% w/v), pH méi truong ban
dau (5,0; 6,0 va 7,0) va nong do gidng chung (1, 2 va
3% v/v). Két qua dugc ghi nhan ¢ bang 5.

Piéu kién thich hop cho 1én men sinh acid lactic
duogc xac dinh 1a & pH 6,53; ndng do giéng ching la
2,33% (v/v) va néng do glucose bd sung la 6% (w/v).

Bdng 5: két qua lén men acid lactic & 39°C trong thir nghiém diéu kién 1én men thich hop

Ham lugng Hiéu suat I Ham lwong  Hiéu suit  Hiéu
% Glucose - pH - . . . Hiéu % Glucose - pH - . . . z
x N acid lactic (g acid/g co’ Z X N acid lactic (g acid/g suat
% Giong ching Z suat (%) % Giong ching Z
(g/D) chat) (gD co chat) (%)
4-5-1 10,80" 0,549 39,96 5-6-3 13,50° 0,330 43,09
4-5-2 12,601 0,648 43,20 5-7-1 6,30 0,190 22,17
4-5-3 16,20% 0,669 52,37 5-7-2 10,80" 0,330 39,62
4-6-1 18,90° 0,943 80,83 5-7-3 15,30¢° 0,380 44,56
4-6-2 23,85% 0,830 79,93 6-5-1 8,100 0,230 20,74
4-6-3 23,402 0,865 78,87 6-5-2 11,70 0,289 27,80
4-7-1 16,204 0,479 57,49 6-5-3 10,80" 0,248 25,92
4-7-2 24,302 0,470 72,57 6-6-1 17,10« 0,411 45,93
4-7-3 23,60 0,474 63,79 6-6-2 16,209 0,423 46,19
5-5-1 4,50! 0,136 16,96 6-6-3 16,20 0,362 40,75
5-5-2 7,20 0,227 22,68 6-7-1 18,00 0,495 47,17
5-5-3 10,80" 0,243 29,14 6-7-2 18,00° 0,409 46,72
5-6-1 7,20 0,267 30,53 6-7-3 18,00° 0,503 47,88
5-6-2 11,70¢ 0,372 40,31
CV=4385%

D6 thi mat dap Gng (surface plotting) va do thi
duong muc (contour) (hinh 2) ¢ dinh ham lugng
glucose bang 6%, nong do giéng ching 1a X (1-3%
v/v) vapH 14 'Y (5-7). Phuong trinh hdi quy nhiéu bién:
Ham luong acid lactic = 149,7 — 33,95*X — 87,875%6
+ 21,45%Y — 0,6¥X*X + 7,575%6%6 — 2,55%Y*Y +
6,9%X*6 + 8,0625¥X*Y +2,25%6*Y — 1,4625*X*6*Y.

WP TN Y

AT -8 AT

i b o bl | a0 i

Lén men acid lactic trong binh lén men 1 [:

Ap dung diéu kiéu 1én men thich hop da duoc xac
dinh, tién hanh thir nghiém 1én men acid lactic & quy
mod 1 1 trong moéi truong MRS hi¢u chinh pH 6,53,
nong do glucose 1a 6% (w/v), nong do giéng chung &
107 té bao/ml 14 2,33% (V/v).
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Hinh 2: dé thi mat ddap vmg va diong miee ciia ham heong acid lactic v6i ham hrong glucose = 6% (w/v), nong dé giong ching (X = 1-3% v/v) va pH (Y = 5,0-7,0)
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Bang 6: két qua lén men acid lactic trong quy mé 1 1

Mau Nong dj glucose ~ Nong do glucose  Ham lwong  Hiéu sudt %
ban dau (N saulénmen (gl)  acid (gl) (s6 mol)
L9 60 7,66 20,70 79,09
L9-2 60 7,69 21,60 82,58
Trung binh 600 7,68 21,15 80,84

Két qua Ién men cho théy hiéu sudt 1én men acid dat
80,84%, duoc tinh bang ddi chiéu phan trim sé mol
acid sinh ra tir 1 mol glucose theo 1y thuyét so véi s6
mol acid sinh ra tir glucose thuyc té.

Thao luan

Trong qua trinh 1én men & 37°C da s6 cac chung
vi khuén lactic déu c6 ham lugng acid tong cao nhit
& ngay 1én men tha 7. Két qua nay twong dong véi
két qua nghién ctru ciia Hernandez va cong su (2005)
[14], ham lugng acid trong thi nghiém 1én men duong
sucrose cua vi khudn lactic dat tot nhat & ngay thu 7.
Bang 1 cho théy, chung L6 va L30 cho ham luong acid
téng cao nhit (1,65 g/1), khac biét c6 y nghia vé& mit
thong ké & mirc 5% so v&i cac ching con lai. Bén canh
do, 16 chung duoc chon déu c6 kha nang sinh acid tdt
hon chung ddi ching L. thermotolerans (0,53 g/l va
0,60 g/l & ngay 6 va ngay 7).

Két qua giai trinh ty va xay dung cay phan loai di
truyén cho thdy, tit ca cac chung vi khuan déu thudc
chi Lactobacillus cho hinh thai dang hinh que, catalase
am tinh va oxidase am tinh. Két qua nay phu hop véi
két qua khao sat dic tinh sinh hod té bao. L2 va L11
c6 su tuong dong voi L. delbrueckii va L. acidophilus
[15], hai ching vi khuan c¢6 nhiéu Gmg dyung trong 1én
men thuc pham nhu sita chua véi kha nang tao acid
lactic 6n dinh va an toan véi hiéu suét cao, phu hop
v6i ham lugng acid sinh ra khi 1én men ¢ 37°C (bang
1). C6 9/16 ching vi khuan (L7, L21, L26, L27, L30,
L36, L37, L52 va L54) tuong dong voi L. plantarum.
Trinh tu ching L9 twong dong véi L. casei va L54
tuong dong voi L. plantarum 13 hai loai vi khuan c6
pham chét 1én men acid lactic tot duoc ing dung rong
rai trong cong nghiép [16]. Ngoai ra, cdy phan loai di
truyén cho thdy, cac loai vi khuan cé trinh tu tuong
ddng cung loai nam cung nhanh véi nhau va véi ching
vi khuan ddi chimg véi chi s6 Bootstrap tir 69-100%.

Khi thtr nghiém 1én men acid lactic v6i 16 chung vi
khuén trong moi truong MRS & 37°C, 7 chung L7, L9,
L11,L21,L26,L30 vaL37 sinh acid lactic cao hon cac
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chung con lai, trong khoang 9,9-14,1 (g/l) va cao hon
chung vi khuan dbi ching L. thermotolerans (12,0 g/).
Khi so sanh két qua 1én men sir dung moi trudng chi
bd sung sucrose thi hiéu qua 1én men acid lactic & moi
truong MRS t6t hon, diéu nay co thé giai thich 1a bai
phan 16n cac loai vi khuan lactic déu c¢6 nhu cdu dinh
dudng phtic tap, méi truong dinh dudng can bd sung
cac loai amino acid ciing nhu cac khoang vi luong dé
hoat dong chuyén hoa dat toi wu [17]. Thu nghiém lén
men & 39°C va 41°C, két qua cho thiy ching L. casei
L9 khi 1én men & 39°C sinh ra acid lactic cao nhét (18,9
g/1) v6i hiéu suat chuyén hoa dudng glucose thanh acid
lactic 13 95,45% theo s6 mol. bang chu y, bang 4 cho
thay hau hét cac chung lactic (ngoai trir L9 va L11) déu
sinh acid lactic cao hon & 41°C, cho thdy anh hudng
ctia nhiét do 1én men dén kha nang phat trién cua vi
khuan va luong acid lactic sinh ra.

O nhiét d6 cao hon, vi khuan lactic sinh truong
nhanh hon (thoi gian dé vi khuan bét dau va két thuc
pha liiy thtra trong duong cong sinh truéng dugc rut
ngan) cling nhu toc d6 chuyén hoa cia té bao vi khuan
dién ra manh hon so v6i ¢ nhiét 6 thdp nén thoi gian
dé lugng acid lactic sinh ra dat tdi da duoc rat ngén.
Két qua khao sat diéu kién 1én men thich hop dé san
xudt acid lactic tir chung L. casei L9 cho thay diéu kién
thich hop cho 1én men sinh acid lactic dugc xac dinh
1a & pH 6,53; nong d6 gidng chung 1a 2,33% (v/v) va
nong do glucose bd sung 1a 6% (w/v). Gia tri pH ban
dau t6i uvu cho chung L9 (L. casei) duoc xac dinh 1a
6,53, tuong ng v6i két luan trong nghién ctu cua
Yoo va cong sy (1996) [18] vé& pH thich hop cho kha
nang phat trién t& bao va sinh acid lactic ciia L. casei
la trong khoang 6,0-6,5. Tuong tu, Panesar va cong
su (2010) [19] ciing két luan, pH 6,5 1a t6t nhat cho
chuyén hoéa lactose va sinh acid lactic & L. casei. Ung
dung két qua diéu kién thich hop, qua trinh 1én men &
quy md 1 1 cho két qua hiéu suit 1én men dat 80,84%
(w/v) 6 muc tuwong duong so voi nghiém thirc cho hig¢u
suét cao nhat 4-6-1 (80,83%) 1én men trong thi nghiém
1én men thich hop hoa 3 nhan t6 & diéu kién 1én men
san xuat acid lactic. Theo Ramesh (2011) [20], quéa
trinh 1én men acid lactic quy mé cang 16n cang gap
nhiéu khé khin do hé thong 1én men cang 16n cang
doi hoi céc thiét bi kiém soat nghiém ngit va 6n dinh
cac yéu té anh huong dén qua trinh 1én men nhu nhiét
d6, ap suat... Qua trinh 1én men acid lactic trong thi
nghiém nay dat hiéu suit 1én men gin twong duong
s0 v6i nghiém thirc 1én men t6t nhat & quy mo 100 ml
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(80,84%) cho thiy ching vi khuan duoc tuyén chon
van duy tri kha ning 1én men khi ting quy mé 1én 1 1.

Két luan

Muoi sau ching vi khuén lactic dugc tuyén chon do
thé hién hoat tinh 1én men tot nhét trong 7 ngay va sinh
ham lugng acid cao nhit dat 1,65 g/l. Cac chung nay
thudce cac loai L. delbrueckii (L2 va L6), L. casei (L9
va L10), L. acidophilus (L11), L. fermentum (L20), L.
rhamnosus (L38) va L. plantarum (L7, L21, L26, L27,
L30, L36, L37, L52 va L54). Chung L9 (L. casei) cho
thdy kha ning 1én men acid lactic tot & 37°C (12,9 g/l),
39°C (18,9 g/1) va 41°C (18,0 g/l) va 1én men quy mo
1 1 cao nhat dat hiéu suét 80,84% & pH 6,53; néng
d6 gidng chiing 1 2,33% (v/v) va ndng do glucose bd
sung l1a 6% (wW/v).

Loi cam on

Nhém tac gid xin cam on sw hé tro kinh phi tir
nhiém vu Nghi dinh thu cua Bé Khoa hoc va Cong
nghé (09/2014/HD-NDT) va mét phan hé tro tir dé tai
nghién cuu khoa hoc trong Chuong trinh Cong nghé
sinh hoc tién tién ciia Truong Pai hoc Can Tho. Chan
thanh cam on Pai hoc Kyushu (Nhdt Ban) trong huong
déan va hé tro dinh danh vi khuan lactic thong qua
Chuong trinh CCP (New Core to Core Program).

Tai liéu tham khao

[1] A. Lars and A. Siv (2000), “Lactic acid bacteria”, Applied
Microbial Systermatics, pp.367-388.

[2] M.E. Stiles and W.H. Holzapfel (1997), “Lactic acid
bacteria of foods and their current taxonomy”, Int J Food Microbiol,
36, pp.1-29.

[3] R. Biswas (2005), Lactic acid production from food
processing wastes, Tharpar University, BY3030118, India.

[4] Nguyén Thi Thanh Ha (2012), Nghién ctru qud trinh lén
men acid lactic tr 16i ngé, Luan van thac sy nganh cong nghé thuc
phdm va dd ung, Pai hoc Pa Ning, trang 23-24.

[5] Phan Thanh Phong (2006), Sdn xuat bét vi khuan lactic,
Luén van thac sy nganh cong nghé sinh hoc, Vién Nghién ctru va Phat
trién cong nghé sinh hoc, Truong Dai hoc Can Tho.

[6] J.D. De Man, M. Rogosa and M.E. Sharpe (1960), “A
Medium for the Cultivation of Lactobacilli”, Journal of Applied

TAP CHI

fioanoc |

o \ 10 qu 59(3) 3.2017
CUNG NGHE ' 1Tl

aill

Bacteriology, 23, pp.130-135.

[71 W.G. William, M.B. Susan, A.P. Dale and J.L. David
(1991), “16S ribosomal DNA amplification for phylogenetic study”,
Journal of Bacteriology, 173, pp.697-703.

[8] S.F. Altschul, W. Gish, W. Miller, E.W. Meyers and D.J.
Lipman (1990), “Basic local alignment search tool”, Journal of
Molecular Biology, 215, pp.403-410.

[9] K. Tamura, G. Stecher, D. Peterson, A. Filipski and S.
Kumar (2013), “MEGA6: Molecular evolutionary genetics analysis
version 6.0”, Molecular Biology and Evolution, 30(12), pp.2725-
2729.

[10] N. Saitou and M. Nei (1987), “The neighbor-joining
method: A new method for reconstructing phylogenetic trees”,
Molecular Biology and Evolution, 4(4), pp.406-425.

[11] B. Efron, E. Halloran and S. Holmes (1996), “Bootstrap
confidence levels for phylogenetic trees”, Proceedings of the National
Academy of Sciences, 93(23), pp.13429.

[12] D.C. Harris (2007), “Quantitative Chemical Analysis”,
Freeman and Company, 7, pp. 180-199.

[13]
method for the determination of ethyl alcohol”, The American Journal
of Medical Technology, 37(6), pp.217.

[14] D. Hernandez, E. Cardell and V. Zarate (2005),
“Antimicrobial activity of lactic acid bacteria isolated from Tenerife

C. Bennett (1971), “Spectrophotometric acid dichromate

cheese: initial characterization of plantaricin TF711, a bacteriocin-
like substance produced by Lactobacillus plantarum TF711”, Journal
Applied Microbiology, 99, pp.77-84.

[15] M.S. Robert and W.C. Frazier (1941), Physiological
characteristics of lactic acid bacteria near the maximum growth
temperature, Department of Agricultural Bacteriology, University of
Wisconsin, pp.479-450.

[16] K.J. Heller (2001), “Probiotic bacteria in fermented foods:
product characteristics and starter organisms”, The American Journal
of Clinical Nutrition, 73, pp. 374S-379S.

[17] Nguyén Lan Diing, Nguyén Binh Quyén va Pham Vin Ty
(1997), Vi sinh vat hoc, Nha xuét ban Gigo duc, trang 83.

[18] LK. Yoo, H.N. Chang, L.E. Gyo, C.Y. Keun and M.S.
Hyeon (1996), “Effect of pH on the Production of Lactic Acid and
Secondary Products in Batch Cultures of Lactobacillus casei”,
Journal of Microbiology and Biotechnology, 6(6), pp.482-486.

[19] P.S. Panesar, F.K. Johb, J.K. Charles and K. Maria (2010),
“Production of L(+)lactic acid using Lactobacillus casei from Whey”,
Brazilian Archives of Biology and Technology, 53(1), pp.219-226.

[20] C.C. Ramesh and A. Kilara (2011), Dairy Ingredients for
Food Processing, Wiley-Blackwell.

64



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.

PHAN LOAI LINH VUC KHOR HOC

AAAAAAAAA
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

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 Iinh 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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Gia thuyét Hayman trong trudng s6 phirc va p-adic.

Vii Hoai An

Nghién ciru phwong phap thiét 1ap thang dd nhay d roi ding dé
thiét 1ap chuin do ludng qudc gia vé cwong dd sang.

Cao Xuan Quan, Hoang Ngoc Diing, L& Ngoc Hiéu, L& Thi Thu Thuy,
Nguyén Thi Huyén

Nghién cttu ché tao TiO, tir quing ilmenit bing phwong phap
hydrosunfat.
Trin Vin Chinh, Nguy&n Thi Hoai Phuong

Anh hwéng ciia sy pha tap ion Co?* dén cu triic va kha niing dan cai
ion natri cia vit li¢u birnessite MnO,.

Nguyén Vin Hoang, Huynh L& Thanh Nguyén, Tran Vin Man, Lé My
Loan Phung

Ung dung phin mém AMDIS dé xay dung thur vién phd cho x4c dinh
héa chit bio vé thwe vt tir dit liéu sic ky khi khéi phd.

Pham Tuén Linh, Vii Btrc Loi, Nguy&n Thi Thao, Nguy&n Mai Duong,
Nguyén Hong Khénh, Nguyén Viét Hoang, Nguy&n Thanh Ddng

Nghién ciru éng dung tin sinh hoc x4c dinh bién di di truyén trén
bénh nhan bénh bach ciu dong tity man tinh.

Hoang Quéc Huy, Trinh Thi Xuén, Pham Quang Huy, Nguyén Vin
Lam, Tran Céng Hoang, Vii Thi Bich Huong, Lé Quang Tudng, Hoang
Thi Hdng, Bach Qudc Khanh, Nguydn Anh Tri, Duong Quéc Chinh,
Nguyén Cudng

Pinh gia k§ ning mé phéng mdt s dic trung gié mila mia hé & khu
vue Viét Nam bing mé hinh CFS/RSM.

Nguyén Pang Mau, Nguyén Vin Thing, Mai Vin Khiém, Ha Trudng
Minh, Luu Nhat Linh

Ap dung phwong phap dudong cong ABC ciia quin xi tuyén tring
song tw do dé danh gia chit lwgng méi trwdng thity vure tai cic cang
trén song Sai Gon.

Nguyén Thi M§ Yén, Trn Thanh Thai, Ngb Xuén Quang

Nhén dién ham mat d9 x4c suit trong dip dmg phi tuyén ciia két ciu
v6i tham s6 diu vao ngiu nhién.

Piang Cong Thuat

Ché tao va d4nh gi4 thiét bj thim do dién tré suét da cwe ding céc
module DAQ céng nghiép cho g dung thim do méi trudong dit.
Trn Vinh Thing, D5 Anh Chung, P Trung Kién, Nguyén Btic Vinh

Nghién ciru ché tao h¢ thiét bi quan tric va canh bio phéng xa.
Ding Quang Thiéu, Nguyén Vin S§, Phan Luong Tuén, Nguyén Thi
Bao My, Nguyén Thanh Hing, Nguyén Xu4n Vinh, Ding Quang Bio

Tuyén chon vi khuén lactic chiu nhiét va ing dung trong sian xuét
acid lactic.

Ng6 Thi Phuong Dung, Bui Hoang Ding Long, Hoang Nguyén Phuong
Trinh, Nguyén Ngoc Thanh, Huynh Xuan Phong

O 6 6 0 00
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Hayman conjecture in the complex and p-adic fields.
Vu Hoai An

Study on the illuminance responsivity scale realization for the
national measurement standard realization of luminous intensity.
Cao Xuan Quan, Hoang Ngoc Dung, Le Ngoc Hieu, Le Thi Thu Thuy,
Nguyen Thi Huyen

Study on manufacturing TiO, from ilmenite ore by hydrogen sulfate
method.
Tran Van Chinh, Nguyen Thi Hoai Phuong

Effect of cobalt doping on the structure and sodium ion intercalation
behaviour of birnessite MnO,.

Nguyen Van Hoang, Huynh Le Thanh Nguyen, Tran Van Man, Le My
Loan Phung

Application of AMDIS program for the construction of mass
spectral library for pesticide identification from GC/MS scan data.
Pham Tuan Linh, Vu Duc Loi, Nguyen Thi Thao, Nguyen Mai Duong,
Nguyen Hong Khanh, Nguyen Viet Hoang, Nguyen Thanh Dong

Application of bioinformatics for identification of genetical variants
in chronic myeloid leukemia patients.

Hoang Quoc Huy, Trinh Thi Xuan, Pham Quang Huy, Nguyen Van Lam,
Tran Cong Hoang, Vu Thi Bich Huong, Le Quang Tuong, Hoang Thi
Hong, Bach Quoc Khanh, Nguyen Anh Tri, Duong Quoc Chinh, Nguyen
Cuong

Assessment on CFS/RSM’s simulation in Vietnam summer monsoon
characteristics.

Nguyen Dang Mau, Nguyen Van Thang, Mai Van Khiem, Ha Truong
Minh, Luu Nhat Linh

Applying the ABC curve method of free-living nematode
communities to assess the environmental quality of water in Sai Gon
River harbors.

Nguyen Thi My Yen, Tran Thanh Thai, Ngo Xuan Quang

Identification of probability density functions for the nonlinear
response of structures with uncertain input.
Dang Cong Thuat

Development and assessment of an industrial DAQ based
multielectrode geoelectrical resistivity instrument for exploring the
soil environment.

Tran Vinh Thang, Do Anh Chung, Do Trung Kien, Nguyen Duc Vinh

Study and contruction of an environmental radiation warning and
monitoring system.

Dang Quang Thieu, Nguyen Van Sy, Phan Luong Tuan, Nguyen Thi Bao
My, Nguyen Thanh Hung, Nguyen Xuan Vinh, Dang Quang Bao

The selection of thermotolerant lactic acid bacteria and applications
for lactic acid production.

Ngo Thi Phuong Dung, Bui Hoang Dang Long, Hoang Nguyen Phuong
Trinh, Nguyen Ngoc Thanh, Huynh Xuan Phong

Tap chi dién t& (E-journal): vistum; b.ujstun
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