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Khoa hoc Tu nhién n—

Pinh 1y thi hai ciia Ritt va van dé duy nhat
doi voi tich g-sai phan cua ham phan hinh
tréen mot treong khong-Acsimet

Pham Ngoc Hoa’, Nguyén Xuén Lai
Khoa Todn, Trirong Cao ding Hai Dwong
Ngay nhan bai 29/6/2018; ngay chuyén phan bién 2/7/2018; ngay nhan phan bién 1/8/2018; ngay chip nhan ding 14/8/2018

Tém tit:

Trong bai bao nay, cac tic gia thiét 1ap mat s6 két qua twong tw Pinh 1y thir hai ciia Ritt cho tich g-sai phan dang
ff(qz+c) voi f1a ham phan hinh trén mt truong khong-Acsimet.

Tir khéa: Pinh 1y Ritt, Gia thuyét Hayman, ham phén hinh, toan tir sai phan, truong khong-Acsimet.
Chi s6 phén logi: 1.1

Ritt’s second therorem and uniqueness problems for differential and ¢-difference

polynomials of meromorphic functions in a non-Archimedean field

Ngoc Hoa Pham’, Xuan Lai Nguyen
Department of Mathematics, Hai Duong College
Received 29 June 2018; accepted 14 August 2018

Abstract:

In this paper, the authors consider linear composition polynomials of meromorphic functions in a non-Archimedean
field of the form f"f{qz+c) and establish some versions of Ritt’s second theorem.

Keywords: difference operators, Hayman conjecture, meromorphic functions, non-Archimedean field, Ritt’s
decomposition.

Classification number: 1.1

M& dau

Dinh I co ban ctia 1y thuyét sé phat biéu rang moi s6 nguyén n > 2 déu biéu dién duy nhat dudi
dang tich cic s6 nguyén t6 c¢6 dang n = pi"'..pp"*, véi k > 1, § d6 céc thita s nguyen to py, ..., p doi
moOt phan biet va cac s6 mil tuong tng my; > 1,...,m; > 1 dudc xac dinh mot cach duy nhat theo n.
Ritt 1a nguoi dau tien xét tuong tu dinh 1y nay ddi véi cac da thric.

Dé mo ta két qua ctia Ritt, ta ky hieu M(C) (tuong ting, A(C)) la tap cdc ham phan hinh (tuong
ting, nguyéen) trén C va ky hieu £(C) 1a tap cac da thic bac 1. Dat £, F 1a cac tap con khéc rong cia
M(C), khi d6 mot ham phan hinh F'(z) dugc goi 1a khong phan tich duge tren €x F néu bat ky cach
viét thanh nhan tit F(z) = fog(z) v6i f(z) € € va g(z) € F déu kéo theo hodic f la tuyén tinh hodc g
la tuyén tinh. Nam 1922, Ritt [1] da ching minh dinh 1y sau.

Dinh Iy A (Dinh ly thi¢ nhat cta Ritt). Cho F la tap con khdc rong cia C[z] \ L(C). Néu mot
da thic F(z) ¢6 hai cach phan tich khac nhau thanh cic da thic khong phan tich dugc trén Fx F:

"Tac gia lién hé: Email: ngochoa577@gmail.com
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s Khoa hoc Tu nhién

F=pioppo---pop=1pr0tg0---1g,
thy r = s, va bac cia cic da thic v la bang vdi bac cia cic da thiic © néu khong tinh dén thi tu zuat
hién cia ching.

Cung trong [1], Ritt da ching minh dinh ly sau:

Dinh ly B (Dinh ly thi hai ctia Ritt). Gid si rang a,b,c,d € Clz] \ C théa min aob = cod
va ged(deg(a);deg(c))=gcd(deg(b);deg(d))=1. Khi dé ton tai cic ham tuyén tinh l; € Clx] sao cho
(lhoaolyly obols liocoly,ly  odols) co mot trong cic dang

(F, Fon, Fony E) hodac (™, x°h(z™), x°h(x)™, 2™),

d dé m,n > 0 la nguyén to6 cung nhau, s > 0 la nguyén t6 cung nhau vdi n, va h € Clz] \ xClz], lj_1 la
ham ngugc cia l;; F,, Fy, la cac da thiic Chebychev.

O day, phép phan tich F(z) = f o g(z) chinh la phép hop thanh F(z) = f(g(z)). Do d6, ta théy
rang Dinh 1§ thtt hai ctia Ritt mo t& cac nghiem ciia phuong trinh a(b) = ¢(d), 6 do a, b, ¢,d 1a cac da
thitc va bac clia cac da thitc 1a nguyén t6 cting nhau. Ro rang phuong trinh da thitc duge Ritt nghien
cttu 1a truong hop riéng ctia phuong trinh ham P(f) = Q(g), 6 d6 P, Q 1a céc da thiic va f, g 1a cdc ham
phan hinh. Dé ¥ ring, phuong trinh ham lién quan mat thiét dén van dé xéc dinh duy nhat déi véi ham
phan hinh - mot ting dung ctia Iy thuyét phan bo gia tri. Van dé xac dinh duy nhat da duge nghien ciiu
lan dau tien bdi R. Nevanlinna. Tt d6, van dé xac dinh duy nhat da dugce nghién citu lién tuc v6i nhiéu
huéng nghién ctiu va da nhan duge cac két qua sau sic. Hayman 14 nguoi dau tien khéi xuéng mot hudng
nghién citu khi ong xem xét tap xac dinh duy nhat déi vé6i cac da thic vi phan. Nam 1967, Hayman da
chitng minh mot két qua ndi tiéng ring mot ham phan hinh f trén trusng s6 phiic C khong nhan gia tri
0 va dao ham bac k cta f, v6i k 1a s6 nguyén duong, khong nhan gia tri 1 thi f 1a ham hing. Hayman
ciing dua ra gid thuyét sau:

Gia thuyét Hayman [2]. Néu mot ham nguyén f théa man dicu kién f™(2)f(z) # 1 vdin la so
nguyén duong va véi moi z € C th f la ham hang.

Gia thuyét nay da duge chinh Hayman kiém tra véi n > 1 va duge Clunie kiém tra véi n > 1. Cac
két qua nay va cac van dé lien quan da hinh thanh mot huéng nghién citu dugde goi 1a sy lga chon clia
Hayman. Cong trinh quan trong thic day huéng nghién citu nay thuoc vé Yang-Hua [3], hai ong da
nghién cttu van dé duy nhat déi v6i ham phan hinh v don thitc vi phan ctia n6 c6 dang f" f’. Hai ong
da chiing minh dugce rang, v6i f va ¢ 1a hai ham phan hinh khac hang, n 14 s6 nguyén, n > 11 néu f"f’
va ¢"¢’ cung nhan gia tri phic a tinh ca boi thi hodc f, g sai khdc nhau mot can bac n + 1 ctia don vi,
ho#ic f, g duge tinh theo cic cong thitc clia ham mil vdi cac hé s6 thoa man mot diéu kién nao do.

Muc dich ctia bai bao nay 1a thiét lap cac két qua déi véi van dé duy nhat cia tich g-sai phan dang
f"f(qz + ¢). Vi Hoai An - Pham Ngoc Hoa [4], Vit Hoai An - Pham Ngoc Hoa - Ha Huy Khodi [5], Ha
Huy Khoai - Vit Hoai An [6] va Ha Huy Khoai - Vit Hoai An-Nguyén Xuan Lai [7] d& c¢6 cac két qua
theo huéng nghién citu nay. Trong bai bao nay, ching toi sé chiing minh cac két qua sau:

Dinh 1y 1. Cho f, g la hai ham phan hinh khdc hing trén K, n la s6 nguyén duong vdin > 13,q,c €

K,|q| = 1. Gid st rang " f(qz +¢) va g"g(qz + ¢) nhdn 1 c6 tinh boi. Khi dé [ = ! vai 1" =1, hodc
f = hg vai "1 =1. !

Dinh 1y 2. Cho f, g la hai ham phan hinh khdac hang trén K, n la s6 nguyén duong vdin > 25,q,c €
K, |q| = 1. Gid s rang f"f(qz + c) va g"g(qz + ¢) nhan 1 khong tinh boi. Khi do f = — vgi ["T! =1,
hodc f = hg vdi A"t = 1. !

Van dé nhan gia tri ctia tich sai phan ctia ham phan hinh trén mot trudng khéng-Acsimet
Trude hét, ching toi trinh bay mot s6 dinh nghia vA mot s6 két qua lien quan. Ky hieu K 1a mot
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Khoa hoc Tu nhién n—

truong dong dai s6 dic s6 0, day du doi véi mot gia tri tuyet d6i khong-Acsimet ky hieu bdéi | . |.

Dinh nghia 2.1. Cho f la ham phan hinh khac hang trén K, ¢, ¢ € K, |¢| = 1, m, n 1a hai s6 nguyeén
duong. Ham phan hinh tren K duge x4c dinh béi cong thite f(2)f™(qz + ¢) véi z € K duge goi 1a tich
q-sai phan cua f.

B6 dé 2.2. Cho f va g Zd”cdc h%m nguyén khdac hang trén K va

F=ppG=gy l=F G

1. Néu E¢(1) = E,(1) va L £ 0 th

T(r. f) < No(r. f) + Nar, ;>+Nz<r 9+ Vol 3) log + O(1),

va cing c6 bat ding thitc tuong tu doi vdi T(r,g);
2. Néu E;(1) = E,(1) va L =0 thi mot trong ba truong hop sau day zdy ra:

) T(r, £) < Nu(r, £) + Ni(r, 2) + Nu(r, g) + Nu(r, 2) ~logr + 0(1),

I
va ciing 6 bat dang thic tuong tu doi vdi T(r, g);
i) fg=1;
iii) f = g.

Bo6 dé 2.3. Cho f la mot ham phan hinh khdc hing trén K va n, k la cdc s6 nguyén duong, n > 2k.
Khi 6, c6

1. (n=2k)T(r, f) + kN(r, f) + N(r, é:)i)) T(r, (f*)®) + O(1);
2 N(r, (f)(k ) < KT(r, ) + kNu(r, f) + O(1).
B6 dé 2.4. Cho f la mot ham phan hinh khdc hing tren K va q,c € K, |q| = 1. Khi dé
flaz+o)y 4o
1. m(r, 8 ) =0(1);
. m( ) = oq)
T(r, f(q21+ c)) = (T,f(Z%) + O(1);
0 T = Nr5) + 00)

5 NG Hge 1 ) = N F(2) + 0(1),

B6 dé 2.5. Cho f la mot ham phan hinh khdc hing tren K, |q| = 1, va n,m,d, k la cic s6 nguyén
duong sao cho m > d,d > 1,n > 2k. Khi dé

L (m—=d)T(r, f) <T(r, f"(2) f(qz + ¢)) + O(1);

2. (n—=2k)(m — )T (r, f) + kN (r, f"(2) f* (g2 + ¢))+

(F(2) gz + &)y
N0 T ) (g + )

(") f az + )
@ g+ e)®

ENy(r, f™(2) f4(qz + ) + O(1) < k(m +d + 2)T(r, f) + O(1).

Bay gid, cho f va g la hai ham phan hinh khéc hing trén K théa man E;(1) = E,(1). Cho a la
mot khong diém clia f — 1 v6i boi p$_,(a), va la khong diém clia g — 1 v6i boi gy (). Ta ky hieu

7)< T(r, (f () f" (g2 + ¢)™) + O(1);

3. N(r ) < k(m+d)T(r, f) +

TAP CHI
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s Khoa hoc Tu nhién

Ni(r, 5235191 (a) > py_y(a)) 1a ham dém céc khong diém cla f — 1, ma p$_;(a) > j1y_,(a) va nhimg
khong diém d6 duge dém véi boi 1, ky hieu Ny o(r, ﬁ; 1% (a) = pg_,(a)) la ham dém cac khong diem
cta f—1, ma p} (a) = pg_i(a) > 2, va méi khong diem d6 duge dém véi boi 1. Béng cach tuong tuy,
ta i nghia: N (1,18 4(a) > ph4(@). Nualr. 7341 (0) = i a).

Bo dé 2.6. Cho f va g la hai ham phan hinh khdc hang trén K. Néu Ff(l) = Eg(l), thi mot trong
cac hé thic sau xay ra:

LT(r, f) < No(r, f) + Na(r, §)+ No(r, g) + No(r, 2) +2(Ni(r, f)+ Ni(r, )+ Ni(r, g) + Ni(r, 5) =
2logr + O(1),
va co bat ding thiic tuong tu doi vai T(r, g);

2. fg=1,

3. f=g.

Ap dung céc bo dé trén, ta chiing minh duge mot kiéu ctia Dinh 1y thit hai ctia Ritt nhu sau:

B6 dé 2.7. Cho f va g la hai ham phan hinh khdc hing tren K, q¢,c € K, |q| = 1, ¢ # 0, va cho
m,n la cic s6 nguyén duong théa man diéu kién n > m. Khi dé

i) Néu f™(2)f™(qz + ¢).g"(2)9™(qz + ¢) = 1 vdi moi z € K thi f = é voi " =1, 1 € K.

i) Néu f(2) f™(qz + ¢) = ¢"(2)9™(qz + ¢) vdi moi z € K thi f =lg vai "™ =1, 1 € K.

Chiing minh:

). T f"(2)f™(qz + ¢).g"(2)g™(qz + ¢) = 1 ta ¢6

(f(2)9(2))" (fgz + glgz + )" = 1. (1)
Dat [ = f(2)g(z). Ta chiing minh [ 1a hiang. Gia st trai lai, [ khac hing. Khi d6 tu (1) ta co:

T day va tit Bo dé 2.4 ta suy ra
1
T(r,1") =nT(r,l) + O(1) = T(r, m) =mT(r,l(qz+¢)) + O(1) = mT(r,l) + O(1).

Diéu nay mau thuan véi gid thiét n > m.
ii). T f"(2) f™(qz + ¢) = g"(2)g™(qz + ¢) ta c6

fENflaz+ o\
<g(2)) <g(qz + C)> o 1 2
bat I(z) = ch((zi Khi d6 l(gz + ¢) = % Tu day va (2) ta nhan duge ["(z) = gt o) Lap

luan tuong ti nhu chiing minh phan i) ta nhan duge két qua cta ii).

Bo dé 2.8. Cho f la mot ham phan hinh khdc hing tren K, q,c € K, |q| = 1,m,n la hai s6 nguyén
duong théa man n > m+ 4. Khi dé f"(2)f™(qz + ¢) nhan moi gid tri a khac khong thuoc K.

Chiing minh. Do f khac hiing va B dé 2.4 ta c6 f(qz + ¢) khac hing. Dat F = f"(2) f™(qz +¢). Ta
thay raing moi cyc diém ctia F' hodc 1a cue diém ciia f, hodc 1a cue diém ciia f(gz + ¢); moi khong diém
ctia F' hoac 1a khong diém ctia f, hodc la khong diém ciia f(qz + ¢). Ap dung Dinh 1y chinh thit hai va
két hop véi B6 dé 2.5 ta nhan duge

T(r, ) = (n=m)T(r, ) +O(1) < T(r, f(2) " (g+¢)) < N, )+ N (1, ) + Vi

1
F— a> a
)—logr—i—O(l) <

logr -+ O(1) £ M(r,F) + Nifr, (g2+) + Ny (1 )33 (s )+

1
f F—a

AT (r, f) +N1<'r’, 1_@) —logr+ O(1).

F
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Khoa hoc Tu nhién n—

Suy ra
(n—m—4)T(r, f)+logr < N1<r,

1
— a) —logr 4+ O(1).

Tun >m+ 4 suy ra Ny (r, > tién ra oo khi r tién ra oo. Vay f™(z)f™(qz + ¢) nhan gia tri a.

—a
Chiing minh cac dinh ly chinh
Ching minh Dinh ly 1.

Dit A= f"f(qz+ ¢) va B = ¢g"g(qz + ¢). Ap dung Bé dé 3.2 [7] ta ¢6 cac truong hop sau:

1 1
Truong hop 1. T(r, A) < Na(r, A) + Ny <7“, Z> + Ny(r, B) + Ny <7", E> —logr 4+ O(1). Ta ¢

Ny(r, A) = Ng(r, f"flgz + c)) < No(r, f™) + Ng(r,f(qz + c)) < 2Ny(r, f) + N(r,f(qz + c)) <

2T(r, f)+ T (r, f(gz +¢)) + O(1) =2T(r, f) + T(r, f) + O(1) = 3T(r, f) + O(1);
1 1 1 1 1 1
No(r,—) =N < Nolr,— ) = N- <2Ni(r, = N <
o(n3) = (r f”f(qz+c)) < Nofr f”> o(r f"f(qz+c)) <2M(r f> (v f"f(qz+0)> -
3T(r, f) 4+ O(1).
Twong tu ta co
1

Ns(r, ) <3T(r, )+ O().
Tt cac bat déng thic tren va Bé dé 2.5 ta nhan dudc

(n— VT(r, f) < T(r, A) + O(1) < 6(T(r. f) + T(r,g)) — logr + O(1):

(n—=1)T(r,g) <T(r,B) +O(1) <6(T(r, f) +T(r,g)) —logr + O(1).
Do do, c¢6

(n—1)(T(r,f)+T(r,g)) <T(r,A)+T(r,B)+O(1) < 12(T(r, f) + T(r,g)) — 2logr + O(1);

(n—13)(T(r, f)+T(r,g)) +logr < O(1).
Do n > 13 nén ta gidp mau thuan.

Truosng hop 2. A.B = 1 tic 1a f"f(qz + ¢).9"g(qz + ¢) = 1. Theo Bo dé 2.7i) suy ra f = ! v6i
ln—i—l = 1. g

Truong hop 3. A = B tic 1a f"f(qz + ¢) = g"g(qz + ¢). Theo B6 dé 2.7ii) suy ra f = hg v6i
Rl =1.

Chiing minh Dinh ly 2.

Ta dung cac ky hiéu trong Dinh 1y 1.

Ap dung B6 dé 3.6 [5] cho A, B ta chi cin xét céc truong hop sau:

Truong hop 1. T'(r, A) < Ny(r, A)+ N (7", %) + No(r, B)+ N (7“, %) + 2<N1(7“, A)+ Ny (7“, %)) +

1
Ni(r, B) + Ny (7", E) —2logr + O(1).
Danh gia tuong tu nhu trong Dinh 1y 1 ta c6

No(r, A) < 3T(r, f) + O(1); Ny <T, %) < 3T(r, )+ O(1);

No(r, B) < 3T(r, f) + O(1); Ny (T‘, %) <3T(r, f)+ O(1).
Mat khéc, ta co
Ni(r, A) < Ni(r, f*) + Ni(r, f(gz + ¢)) = Ni(r, f) + Ni(r, f(gz + ¢))
<T(r f)+T(r, flgz+0)+O0Q)=T(r,f)+T(r, )+ O(1) = 2T(r, f) + O(1);
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s Khoa hoc Tu nhién

L ) <2T(r.f) + O(1),

N1<7’, l) < Nl(r, iﬂ) —i—Nl(T,m <

A f
Tuong tu, ta co

Ny(r,B) < 2T(r, f) + O(1); N, (r, é) < 2T(r, f) + O(1).

Tit cac bat dang thiic trén, ta cé
(n—1T(r, f) < 14T(r, f) + 10T (r,g) — 2logr + O(1),
(n—1T(r,g) < 14T(r, f) + 10T (r,g) — 2logr + O(1).
Do do
(n—25)(T(r, f) +T(r,g)) + 4logr < O(1).
Ma n > 25 nén truong hgp nay khong xay ra.
Truong hop 2. A.B = 1 titc 1a f"f(qz + ¢).g"g(qz + ¢) = 1. Theo Bo dé 2.7i) suy ra f =
[t =1,
Truong hop 3. A = B tic 1a f* f(qz+c¢) = g"g(qz+c). Theo Bb dé 2.7ii) suy ra f = hg véi "™ = 1.
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Mot so van dé vé giao cua cac mat cong
ap dung trong vé ky thuat
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Tém tit:

Ve giao tuyen ciia hai mit cong 1a mét véan dé quan trong cin gidi quyet trong vé ky thuit. C6 hai dang bai toan:

truong hop dic biét, khi mt trong hai mit cong la try chiéu va truong hop tong quat khi hai mat cong la bt ky. Ve
nguyén tac, cin tim cAc hinh chiéu ciia mjt s6 diém can thiét, sau d6 noi giao tuyen theo dang dé xac dinh. Viéc néi
giao tuyen theo thir ty nao 1a bai toan khé. Trong nghién ciru nay, tac gia dé xuit quy tic cach ndi giao tuyen cua lop
bai toan giao ciia tru chiéu véi mt sé6 mit cong. Ngoai ra, bai bao con chi ra cich van dung bai toan Iy thuyét giao
hai mit cong va quy tic xét thiy - khuét vao thuc té vé hinh xuyén don.

Tir khéa: hinh xuyén don, ndi giao tuyén, xét thiy - khuat.

Chi sé phin logi: 1.1

Some issues on the intersection
of curved surfaces applied
in technical drawing
Thu Huong Nguyen”

Hanoi University of Science and Technology

Received 22 April 2019; accepted 31 May 2019

Abstract:

Drawing the intersection of two curved faces is an
important issue in technical drawing. There are two
types of problem: a special case when one of the two
curved surfaces is a cylinder and a general case with any
two curved surfaces. In principle, it is necessary to find
the projections of some necessary points, then connect
the intersection line according to the defined form. The
connection of the line in any order is a difficult problem.
The article presents the rule of how to connect the line of
the problem of a cylinder intersecting with a number of
curved surfaces. In addition, the article also shows how
to apply the theoretical problem of assigning two curved
surfaces and the observed - hidden rule in the practice
of drawing a single-cross shape.

Keywords: line connection, observed - hidden, single-
cross shape.

Classification number: 1.1

*Email: huong.nguyenthu@hust.edu.vn
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Gidi thiéu

Giao tuyén cua cic mat cong 1a vin d& hét sitc quan
trong, n6 1a co s dé vé hinh biéu dién ctia cac vat thé. Trong
cac sach hinh hoc hoa hinh [1-6] chi dva ra cach xac dinh
cac diém cua giao tuyén va mot vai diéu can luu y khi v& cac
hinh chiéu cua giao tuyén ma khoéng trinh bay nguyén tic
nbi giao tuyén. Do d6, khi nbi giao tuyen thudng dung truc
quan va kinh nghiém, khién viéc ndi giao tuyén gip kho
khin va d& mic sai 1am. Bai bao nay dua trén co so suy luan
logic va cac dinh 1y vé giao tuyén dé phat biéu thanh quy tac
ndi giao tuyén. Giéi han nghién ctru ciia quy tic nay la: chi
ap dung cho cac truong hop giao cia mot mit tru chiéu véi
mit nén, mat cau va mit tru chiéu khac.

Mot van d& nira ma chung t6i mudn dé cép 1a ap dung
bai toan giao hai mat cong vao thuc t& v& hinh xuyén don.
Hién tai, chua co tai liéu nao dé cap dén dé van dé nay. Bai
bao dua vao suy luan logic va cac phép toan Boolen dé dua
ra cc quy téc lién hé giira Iy thuyét giao hai mit cong va bai
toan v& hinh xuyén don.

Quy tic noi giao tuyén
Phdt biéu quy tic

Bai toan dit ra 1a v& giao tuyén ctia hai mit cong, trong
d6 it nhat mot mat cong 1a mat tru chiéu dung hodc chiéu
bang. Ta goi mat tru chiéu 1a mat cong thu nhat, mat cong
kia la mat cong thir hai.

Mot duong sinh ciia mit cong thir nhat c6 thé khong cat
mat cong thu hai, hodc tiép xuc v&i mat cong thur hai, hodc
cit mat cong thir hai tai 2 diém. Néu 1 duong sinh cua mét
cong thir nhit cit mét cong thir hai tai 2 diém, ta thém vao
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tén giao diém thir hai dau nhay “*”. Vi dy, giao diém thu
nhat 1a A thi giao diém thir hai 1a A’ va phai dat theo cung
mot quy luat vé thir tu (trén - dudi, trai - phai).

Quy tic ndi hinh chiéu cua giao tuyén dugc phat biéu
nhu sau: dya vao hinh chiéu di biét cta giao tuyen noi mot
cach lan lugt, khong bo qua diém nao, theo 1 chiéu tuy i
Khi giao tuyén gip 1 duong bao cua mat cong thir hai, néu
theo chiéu da chon ma van c6 thé di tlep thi van tlep tuc ndi,
néu theo chiéu di chon khong thé di tlep vi da hét diém thi
quay lai. Trong ca hai truong hop di tiép hay quay lai déu
phai d6i ddu diém. Khi quay lai, néu gip dlem nam trén
duong bao cua mat cong thu hai thi giao tuyén Van phai n6i
v6i diém 6. Khi giao tuyén da khép kin ma Van con diém
chua duoc n01.th1 phai khéi tao mot chu trinh ndi thi hai,
bét dau tir 1 diém bét ky chua duoc ndi va van theo quy tic
trén.

Cac vi du minh hoa

Trén hinh 1, hinh chiéu ding cta giao tuyén giita mat
try va mat cau 1a doan cung tron co ban kinh bing ban
kinh try, di tir 1, den 6, theo huéng nguoc chleu kim dong
hd. Theo nguyen tic tren dudng giao tuyén duoc ndi lan
luot s& 1a 12 —»3—4—5—6. Dén day, gap diém 6 nim
trén duong bao hinh chiéu dung ciia mat cau, theo hudng
nguoc chiéu kim ddng hd khong con diém dé ndi, vi vay
ta quay vé nhung s& d6i dau (néi v6i diém c6 dau nhay):
6—5" —»4'—>3">2'—1. Giao tuyén da khép kin va khong
con dlem nao chua dugc ndi nén qua trinh ndi giao tuyén
hoan tat.

Luu ¥, khi n6i rang: ndi lan lugt 1 —2—3—4—5-6
—5—>4'-53-2’—>1 1a néi trong khong gian, can hiéu la
trén hinh chiéu dimg s& ndi lan luot 1 2,23 45—
6,—5 —4 —3’ -2’ —1, trén hinh chleu bang se nbi lan
luot 1,—2,—3 —4 —5 —6,—-5", -4’ -3’ -2’ —1 .

a) Hinh chiéu ding va bing b) Hinh chiéu truc do

Hinh 1. Minh hoa 1 vé néi giao tuyén.
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Trén hinh 2, hinh chiéu dtng ciia giao tuyén giita mit try
va mat nén la doan cung tron cd ban kinh bfing ban kinh try,
ditrl den 5, theo hudng nguge chiéu kim dong ho. Theo
nguyen tic tren duong giao tuyen dugce nbi 1an luot sé 1a
1—2—3—4. Bén day, gap diém 4 nam trén duong bao hinh
chiéu dimg ctia mat non, theo huéng nguoc chiéu kim dong
hd van con diém dé ndi, vi vay ta di tiép nhung s& doi dau
(ndi voi diém co dau nhay): 4—5’—6. DPén day, theo hudng
nguoc ch1eu kim dong ho khong con diém dé nbi, vi vay ta
quay vé nhung s& ddi ddu: 6—5’—4. Theo nguyén tic trén,
tai day ta sé di tiép, nhung do6i ddu: 4—3—2—1. Giao tuyén
da khép kin va khong con diém nao chua duoc ndi nén qua
trinh ndi giao tuyén hoan tat.

a) Hinh chiéu ding va bing b) Hinh chiéu truc do

Hinh 2. Minh hoa 2 vé nguyén tic néi giao tuyén.

Hinh 3 mé ta viéc 4p dung nguyén tic ndi giao tuyén trinh
bay & trén. Tht tu ndi nhu sau: 1-2—-3—4—5-6">1.
Pén day giao tuyén da khép kin ma van con c6 diém chua
duogc ndi nén phai khoi tao mot chu trinh ndi méi va van
theo nguyén tic trén: 2°—3’—4’—5—6—1—2". Viéc ndi
giao tuyén hoan tat.

b) Hinh chiéu truc do

a) Hinh chiéu ding va bang

Hinh 3. Minh hoa 3 vé nguyén tic ndi giao tuyén.



Ap dung veé giao tuyén hai mat cong vao thuc té bai toan
Xuyén don

Nguyén tic chung

Céc ndi dung chinh khi v€ hinh xuyén don la: giao cua
cac mat; vé cac duong bao, cac canh; xét théy - khuét cta
cac dudng bao va cac canh. Bai bao dé cap cac van dé: quy
trinh v&; xét thdy - khuét ctia giao tuyén; v& dudng bao hinh
chiéu cta cac mat cong. Gio6i han nghién ctu la khéi try,
nén, hodc cau cit boi mot mat tru chiéu.

Quy trinh dua ra dé giai bai toan xuyén don nhu sau: giai
bai toan giao cua hai mit cong, xét thdy - khudt giao cia hai
mat cong — Xac dinh bai todn xuyén don: xuyén trur (tao
16), xuyén cong hay lay phan giao — Xét lai thdy - khuét
giao tuyén néu bai toan xuyén don 1a xuyén trir — Xét thém,
b6t duong bao hinh chiéu ciia mit cong.

Xét théy - khuét cta giao 2 mat cong dugc thyuc hién theo
nguyén tic: mot diém trén giao tuyén 1a diém thay chi khi
n6 1a diém thiy xét theo ca hai mat cong. Xét lai thiy - khudt
khi &p dung vao v€ hinh xuyén trong truong hop xuyén tru
theo nguyén tic: trudc hét, trén hinh chiéu can xét, bo di
cac doan duong bao hinh chiéu cta mat cong da bi cat mat.
Néu sau khi d3 bo di cac doan dudong bao hinh chiéu cia
mit cong ma c6 1 doan giao tuyén khuat cua 2 mit cong trg
thanh duong ngoai cting ctia hinh chiéu thi d6i thanh thay.
Viéc thém, bét 1 doan duong bao hinh chiéu cia mat cong
phu thudc bai toan hinh xuyén d6 1a cong, trir hay 1iy phan
chung.

Truong hop xuyén tru: thém vao cac duong bao hinh
chiéu ciia mit cong 14 15, bé di phan dudng bao hinh chiéu
clia mit cong tuong g 1a 16 nam ngoai mit cong kia.

Tru’(‘mg hop xuyén céng thém vao cac duong bao hinh
chiéu cua cac mat cong phan nim ngoai mit cong kia; bo
di phan dudng bao hinh chiéu ciia mit cong nay nim trong
mat cong kia.

Truong hop lay phan giao ctia hai khdi: thém vao cac
phan dudng bao hinh chiéu ctia mit cong nay nam trong mat
cong kia; bo di phan dudng bao hinh chiéu ctia mit cong
nay nam ngoai mit cong kia.

Cac vi du minh hoa

Hinh 4 mé ta mot bai toan vé& giao tuyén gitra mat tru
va mat ciu. Hinh 5 minh hoa két qua cua bai toan xuyén
don trong truong hop xuyén cdng. So sanh vdi hinh 4, trén
hinh chiéu dung ta di bo di phan dudng bao hinh chiéu cua
mit cAu nam trong mat try; trén hinh chiéu béng, ta da bo
di phén duong bao hinh chiéu ctia mit tru nim trong mat
cau va phan dudng bao hinh chiéu cta mit cau nim trong
mat tru.
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Hinh 5. Bai toan hinh xuyén cgng.

Hinh 6 minh hoa két qua cta bai toan xuyén don trir.
Trén hinh chiéu ta dd bo di mot phan duong bao hinh chiéu
clia mat cau phan dudng bao hinh chiéu cua mat try va két
qué 1a doan giao tuyén 2.45,4°,3°.2°, tr¢ thanh dudng ngoai
cung cuia hinh chiéu bang, theo nguyén tic trén, né dugc doi
thanh nét thiy. Poan dudng bao hinh chiéu bing cia mat
tru, phén nam trong mat clu 2,2’ dugce gilr lai voi vai tro
duong bao cua 16 tru.
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Hinh 6. Bai toan hinh xuyén tri.

Hinh 7 13 két qua cia bai toan hinh xuyén lay phan
chung cta hai khdi cau va try 4p dung cac nguyén tic da

trinh bay o trén.
Keét luan

Bai bao nay da giai quyét cac van dé: dua ra quy tic ndi
hinh chiéu cua giao tuyén, dong thoi dé xudt quy trinh dé
ap dung bai toan giao cuia hai mit cong vao thuc té v& hinh
xuyén. Bai bao gidi han nghién ctru ¢ 16p bai toan cac mat
cong don gian, nhung thong dung nén ching dugc ap dung

nhiéu trong thuc té.
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Hinh 7. Bai toan hinh xuyén lay phan giao.
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Nghién ctru diéu ché vat liéu bentonite
lai vo co/hiru co’ va wrng dung xir ly phenol do,
Mn(II) trong nuoc
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Tém tit:

Trong bai bio nay, nhém tac gia di nghién ctru phat trién vét liéu hap phu méi trén nén bentonite c6 kha ning loai
bé ddng thoi cac chit hitu co va cation kim loai trong nwéc. Bentonite lai v co/hiru co dwoc diéu ché bing cach trao
ddi cation vo co hydrate 16p xen giira ciia sét bentonite bang tic nhén cetyltrimethylammonium bromide (CTAB)
va polyoxocation nhém. Ciu triic va dic trung tinh chit ciia vat liéu bentonite va bentonite bién tinh dwoc xac dinh
bang phé XRD, FTIR, BET, TG-DTG. Két qua cho thiy, CTAB va polyoxocation nhom da chén véi 16p giira cia
bentonite. Két qua danh gia kha ning xir Iy ciia vat litu CTAB/Al-Bentonite bwéc dau cho thiy chiing c6 kha ning

xir Iy dong thoi phenol do va Mn(II) trong nuwéc.

Tir khoa: bentonite, CTAB/Al-bentonite, Mn(II), phenol dé.

Chi s6 phén loai: 1.4

Ngay nay, su phat trién vuot bac cta khoa hoc va cong
nghé di thuc day cac nganh cong nghiép va nong nghiép phat
trién manh. Bén canh nhling thanh qua dat duoc, xa hoi cling
dang d6i mit vai thach thirc 16n 1a van dé 6 nhiém moi truong
do cac nganh gay ra, dic biét 1a chat thai tir cic nha may loc
dau, duge phém, chét déo, son, my phém, dét nhudm, thube
bao v¢ thuc vat... Hién nay, nguén nudc bi 6 nhiém bdi cac
chit hitu co va cac kim loai ning dang 1a van d& cdp bach
can dugc giai quyét [1-3]. Trong cac phuong phap xtr ly nudc
thai chtra chét hiru co va kim loai thi hip phu dwoc xem la
phuong phap diy hira hen va dang duoc nhiéu nha khoa hoc
quan tam nghién ctru [2-6]. Trong s6 cac vat lidu hap phy hiéu
qua, bén hoa 1y, gia thanh ré, ham lwong phong phu trong tu
nhién thi khodng bentonite dugc xem la loai vat li¢u thiét thuc,
¢6 kha ning xir Iy tot chat 6 nhidém va da dugc nghién ctu
(g dung rong rai trong phuc hdi méi truong 6 nhiém [1, 7-9].
Do su thay thé dong hinh nguyén tir trong 16p bentonite bing
cac cation ¢ hoa tri thip hon dan dén 16p aluminosilicate co
dién tich am trén bé mat va duogc b dép bai cac cation vO co
hydrate (vi du Na*, K*, Ca®*, Mg?"...) nam & 16p xen giira sét
bentonite. Cac cation vo co hydrate lién két 1ong 1é0 voi 16p sét
aluminosilicate co thé duoc thay thé bing cac cation hitu co
ky nudc thu dugc vat liéu bentonite hitu co c6 kha nang xu ly
chét hitu co hidu qua [1, 6] hodc thay thé bang polyoxocation
kim loai kich thudc 16n tao ra loai vat liéu bentonite chéng cod
kha nang xt 1y cac cation kim loai trong nudc dat hi¢u qua cao
[2,7,8,10].

*Tac gia lién hé: bvthang@dthu.edu.vn
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Vi kha ning do, bentonite bién tinh dong thoi cation hoat
dong bé mit va polyoxocation vo co ¢6 thé loai bo dong thoi
cac chat hitu co va cation kim loai hodc anion vé co trong nudc.
Trong nghién ciru ndy, bentonite bién tinh bai tac nhan vo co/
hitu co dugce diéu ché bang céch trao di cation vo co hydrate
gitra 10p sét bentonite bang ca CTAB va polyoxocation nhom.
Vit lidu bién tinh dugc dénh gia kha ning xir Iy phenol do va
Mn(1I) trong nudc.

Noi dung va phuong phap nghién ciu
Nguyén ligu

Trong nghién ciru ndy, nguon bentonite dugc st dung 1a
bentonite Di Linh (Lam Dong) dd qua tinh ché. Sau khi lam
sach, bentonite dat dugc mot sb tiéu chi sau: ham lugng
montmorillonite (MMT) trong bentonite khoang 40-50%, kich
thugc hat nhé hon 10 um, dung lugng trao di cation 1a 57
mldlg/100 gam bentonite kho. Thanh phan hoa hoc (phan trim
khéi lugng) chi yéu gom: SiO, (58,95%), ALO, (20,54%),
MgO (3,27%), CaO (2,06%), Fe,0, (7,78%), Na,O (1,09%),
K,O (1,38%) va mét so oxide khac [11].

Téc nhan bién tinh duoc st dung trong nghién ctru nay
la CTAB (Sigma-Aldrich). Pac tinh co ban ctia phan tu
CTAB dugc chi ra trong bang 1. Mot s6 hoa chét khac gom
AI(NO,),.6H, O, Na CO,, HCI, NaOH, AgNO,, phenol do,
MI}CI2.4H20 (Trung Qudc) déu ¢ dang tinh khiét, khong can
ché hoa bo sung.
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bentonite materials to treat
phenol red and Mn(II) in water
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Abstract:

In this article, we studied to develop novel bentonite-
based sorbents that could simultaneously remove
both organic compounds and metal cations from
water. These materials were prepared by the exchange
between inorganic cations in the interlayer of bentonites
using cetyltrimethylammonium bromide (CTAB)
and aluminium polyoxocation. The structures and
characterisation of the materials were determined by
XRD, FTIR, BET and TG-DTG methods. The results
showed that CTAB and aluminium polyoxocation were
inserted to the interlayer of bentonites. As a result, the
obtained CTAB/Al-Bentonite could simultaneously
remove the phenol red and Mn(II) in water.

Keywords: bentonite, CTAB/Al-bentonite, Mn(II),

phenol red.
Classification number: 1.4

Bang 1. Mgt s6 dac tinh co ban clia phan tif CTAB.

Ky hi¢u Cong thite  Chu tao ion CTA* D¢ dai mach ankyl
phén tir A) [12]
CH;
CTAB C,,H,NBr P ler<C16st 253
H,C CH,

Phwong phdp diéu ché

Dung dich polyoxocation nhém dugc diéu ché bang phuong
phap thiy phan nhiét khi thém tur tur dung dich Na,CO, 0,2M
vao dung dich AI(NO,), 0,2M dudi diéu kién khuay manh o
nhiét 6 60°C cho dén khi ty 1& mol OH/AP* 1a 2,4. Dung
dich sau phan tng dugc gia hoa 12 gid ¢ nhiét d phong thu
duoc dung dich polyoxocation nhom. Can mdt lugng xac dinh
CTAB cho vao 100 ml nu6e ¢ nhiét d6 60°C dudi diéu kién
khudy manh trong 1 gi¢ thu dugc dung dich CTAB.

Quy trinh diéu ché CTAB/Al-Bent dugc tién hanh nhu sau:

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(6) 6.2019

liy 3 g bentonite Di Linh (Bent-DL) phan tan trong 300 ml
nude cat dudi didu kién khudy manh trén may khudy tir véi te
d6 600 vong/phit trong 2 gio thu dwoc huyén phu bentonite.
Thém ddng thoi dung dich polyoxocation nhom va dung dich
CTAB vao huyén phu bentonite, hdn hgp dugc khudy manh
6 60°C trong 5 gi0, sau d6 gitr ¢ nhiét d phong trong 24 gio.
San pham dugc loc tach va rira vai lan bang nu6c cat dé loai bo
hét ion CI du (thir bang dung dich AgNO, 0,1M) va sdy mau
0 110°C trong 10 gid thu dugce vat licu CTAB/Al-Bent. Véi
muc dich so sanh, mau bentonite bién tinh bang polyoxocation
nh6ém duoc diéu ché theo cach trong ty ma khong thém CTAB
va san phim dugc ky hiéu 1a Al-Bent. MAu bentonite hitu co
ciing dugc diéu ché bang cach trao doi cation vo co hydrate
gitra 16p bang CTAB va san pham duoc ky hiéu la CTAB-Bent.
Trong céc truong hop, nong d6 CTAB sir dung 14 1,0 lan so
vai CEC cua sét bentonite va ty 16 mol Al**/bentonite 1a 10
mmol/g.

Cdc phwong phap nghién ciru dic trung vdt li¢u

Xac dinh khoang cach 16p co ban cua bentonite va
bentonite bién tinh bang phd nhidu xa tia X (XRD) trén may
D8 Advance-Bruker (DPuc) st dung biic xa 40 kV, 300 mA,
quét tir 1-50° khoang cach 16p dugc xac dinh qua mat 001
cla gian dd XRD; su méat khdi lugng cia vat liéu theo nhiét
d6 duoc xac dinh trén thiét b phan tich nhiét Labsys TG/DTG
SETARAM (Phap) véi toc d6 nang nhiét 10°C/phut trong moi
truong khong khi tir 30 dén 900°C. Phd hong ngoai (FTIR)
cua bentonite nguyén liéu va bentonite bién tinh dugc xac dinh
trén may GX-PerkinElmer (M¥). Dién tich bé mat BET cua cac
mau dugc xac dinh tir dudng dang nhiét hap phu - khir hap phu
nitrogen tai 77K trén thiét bi Micromeritics TriStar 3000 (M¥).

Khio st hip phu phenol d6 va Mn(Il) trén vit li¢u diéu
che

Lfiy 0,1 g vat li¢u cho vao 100 ml dung dich phenol d6 hodc
Mn(II) ¢6 nong d6 100 mg/l dit trén may khudy tir véi toc do
300 vong/phut & nhiét do phong trong 120 phut. Mau dugc lay
trong khoang thoi gian xac dinh va ly tam liy dung dich dé
phan tich ndng d6 phenol d6 con lai bang phd UV-Vis UV2650
(Labomed, My) v6i bude song 432 nm [13] va phan tich nong
do Mn(II) con lai bang pho ICP-MS trén may iCAP Q (Thermo
Scientific, My) v6i ngudn cam tmg cao tin plasma (ICP).

Dung lugng hép phu (g,) dugc tinh tir cong thirc (1):
t:(Co—C,)_V (1)
m

Trong d6 C, va C, (mg/l) 1a ndng do ban du va ¢ thoi diém
t (phut); V'la thé tlch dung dich (I); m la khéi luong chat hap
phu (g); ¢, (mg/g) 1a dung luong chét bi hap phu trén 1,0 g chat
hap phu.
Két qua va thao luan

Phan tich nhiéu xa tia X

Gian d6 XRD cua miu bentonite va bentonite bién tinh boi
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polyoxocation nhém, CTAB, hdn hop CTAB/Al duoc chi ra
trong hinh 1. Trong miu Bent-DL c¢6 chita thanh phan chinh
1a MMT véi cac pic dic trung & d = 15,26A; 4,48A; 2,56A.
Tur gid tri a’001 15,26A cho théy, bentonite Di Linh thudc loai
bentonite kiém tho chira chi yéu cation vo co hydrate giita 16p
1a Ca®*, Mg?"... Két qua nay phu hop véi nghién ctru cia L.G.
Yan [14]. Bén canh cac pic phd dic trung cia MMT, con mot
s6 pic ciia cac tap chét khac nhu quartz véi d = 4,26A va 3,35A;
calcite véi d = 2,46A.

Cudng d§
1

335

Bent-DL
mw«,m«weimm

CTAB Bent

ottt T s

CTAB/Al-Bent
L s Ny
,,JVVW,MMM Al-Bent
W«wm,,h
0 10 20 30 40 50
2 Theta (d6)

Hinh 1. Gian dd XRD ctia cic mau bentonite nguyén ligu va
bentonite bién tinh.

Khi cation v co hydrate nim & giita 16p sét bentonite
dugc thay thé bang tac nhan CTAB lam ting khoang cach 16p
gilta cua bentonite hitu co. Su gia tang khoang cach nay duoc
tinh todn tur gian d6 phd XRD dya theo dinh luat Bragg (n =
2dsinf). Dé hiéu rd hon su sip xep mach alkyl cua tic nhan
CTAB trong bentonite bién tinh can xem xét cau hinh phéan tir
cua chung. Nghién ctru cia H. He [15] cho blet phéan tir CTAB
ton tai & 2 dang cau hinh co ban: (i) dang cu tric zic-zdc cua
cac nguyén tir carbon trong phan tir CTAB véi chiéu cao cua
dau amin phan cuc va chiéu cao ciia mach alkyl duoi lan luot
14 5,1A va 4,6A; (ii) dang chu tric thing cia cic nguyén tir
carbon trong phan tu CTAB voi chiéu cao ctia ddu amin phan
cyc va chiéu cao cua mach alkyl dudi 1an luot 12 6,7A va 4,1A
nhu chi ra trong hinh 2.

Hinh 2. C4u tao phan ti clia CTAB: (A) dang zic-zdc va (B) dang
théng [15].
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Su sép xép cua 16p xen gilra trong bentonite va bentonite
bién tinh dugc chi ra trong hinh 3. Mau Bent-DL véi bé day 16p
sét bentonite 1a 9, 6A (hinh 3A), nén 16p cation vo co hydrate
nam o lop gitia 1a 5, 66A Tt hinh 1 cho thay, gid trid, cua
méu CTAB-Bent xuat hién véi pic dic trung & 19,21 gén
voi tong chiéu cao cua diu amin phan cuc (5,1A, hinh 2A), bé
day 1 16p sét bentonite (9,6A, hinh 3A) va chidu cao cua dudi
alkyl (4,6A, hinh 2A) chi ra rang, mach alkyl sap xép kiéu 1
16p parafin trong khodng khong gian 16p gilta cua bentonite
hitu co nhu chi ra trong hinh 3B, géc hop boi mach alkyl cua
phan tir CTAB va 1op sét bentonite (o) dugc tinh tir phuong
trinh (2) [12]:

sin dh )

Trong d6: d 1a khoang cach 16p, h 1a bé day cua 16p sét
bentonite (9,6A) va [ 1a chidu dai ctia phan tir CTAB (bang 1)
1a25,3A.

Ap dung phuong trinh (2) tinh duoc gia tri o cia miu CTAB-
Bent 14 22°, két qua nay phi hop vé6i cac nghién ctru trude dy
[3.4]. Gid tri d,, cia mau Al-Bent (hinh 1) 12 19,014, gan v6i
tong bé day cia 16p bentonite (9,6A, hinh 3A) va chiéu cao
cta polyoxocation nhom (khoang 8 6A hinh 3G) chi ra rang,
16p polyoxocation nhom da dugc dua vao trong vat li¢u (hinh
3C) [4, 8]. Mau CTAB/Al-Bent véi khodng cich 16p co ban la
18,904, diéu nay cho the"iy c6 mot lugng han ché CTAB dugc
chén vao trong mau CTAB/Al-Bent va luong CTAB khong du
dé mo rong 16p xen gitra (hinh 3D). Mat khac, mau CTAB/AI-
Bent con ¢6 1 pic phd nam & goc 20 nhé (d=237,01A) cho thdy
rang trong khoang giita 16p c6 chita ca CTAB va polyoxocation
nhom (hinh 3E).

| L X
15,26 ) \T[’ . . ._‘ W@ ﬁ%}\’_\;% ‘%% 1:8,901&

19,214

Polyoxocation nhém

©) (O]

Hinh 3. So d6 mé ta su sdp xép clia CTAB va polyoxocation nhém
trong bentonite bién tinh.

Phé FTIR

Ph FTIR cua mau CTAB, Bent-DL, CTAB-Bent, Al-Bent
va CTAB/Al-Bent dugc chi ra trong hinh 4. Pic ¢ vi tri 3423
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cm! dac trung cho dao dong hoa tri ctia nhém -NH trong phan
tir CTAB tinh khiét (hinh 4a). Ba pic dao dong c6 cuong do
manh xuat hién ¢ vi trf 3015, 2920 va 2849 cm’! dic trung cho
dao dong hoa tri cua nhoém -CH, trong phéan tr CTAB. Mot 50
pic dao dong & cac vi tri 1630, 1481 va 1468 cm! dugc quy gan
cho dao dong hoa tri cua nhom -CN, dao dong kéo ciia nhom
-CH, va dao dong bién dang nhom -OH ctia phan tir nude. Mot
s0 p1c yéu xuét hién trong ving tir 600-1000 cm!, dic biét la
pic 6 963, 910, 725 cm™! dac trung cho dao dong hoa tri cla
nhom amin bac 4 [RN(CH,),]" va dao dong cta nhom -CH,
[16].

%T
1
3698
649~
©
Q
—
>
&
>
w
o)
=3
472
1384
914
529
469

(b) Bent DL

(a) CTAB

3423

7] 292

2849
—T —
4000 3500 3000

—
2500
cm’

T T T
2000 1500 1000 500

1

Hinh 4. Ph§ FTIR ctia miu CTAB va ciac mau bentonite bién tinh.

Trong mau Bent-DL (hinh 4b) xuét hién cac pic phd dic
trung ¢ 3699 va 3649 cm™ dac trung cho dao dong hoa tri ctia
nhom -OH lién két véi cac kim loai bat dién (AP, Fe¥*, Mg¥....)
trong 16p sét. Dao dong hoa tri va dao dong bién dang nhom -OH
cta phan tr nude ty do, nudc hép phu trén bé mat ngoai hodc
nude nam giita 16p sét xuat hién & vi tri 3437 va 1637 em’. Pic
& 1034 cm! dac trung cho dao dong hoa tri Si-O trong tir dién.
Dao dong bién dang cta Si-O xuat hién 6 vi tri 471 cm’, Pic phd
& 780 cmr! dic trung cho dao dong cua Al-Fe-OH. Phd FTIR
cta Al-Bent (hinh 4d) cho thiy sy thay ddi ciia cac pic hip phu
twong tmg cua dao dong bién dang ctia phan tr nude hdp phu
trén bentonite. Vi tri ciia pic phd nay chuyén dich nhe tir 1637
cm’ (Bent-DL) dén 1630 co! (Al-Bent). Diéu nay co thé giai
thich 1a do ham luong nudce giam boi sy thay thé polyoxocation
nhom nam giita cac 16p sét.

Pho FTIR ciia CTAB-Bent (hinh 4c) va CTAB/Al-Bent (hinh
4e) cho thdy rang pic pho dic trung cua bentonite ban dau bi anh
huong khong dang ké. Cac pic dic trung cho dao dong cua tim
tr dién/bat dién nam & ving 3700-3100 cm™ va 1630 cm™! lién
quan dén phén tir nudc. Pic phd & vi tri 2922, 2851 ecm! (CTAB-
Bent) va 2920, 2851 cm" (CTAB/Al-Bent) déc trung cho cdc
dao dong bat dbi xtmg va dbi ximg ciia nhom -CH, cua amin.
Khi bién tinh bentonite bang CTAB thi cac cation CTA+ hodc
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phan tir CTAB di trao d6i vi céc cation vo co hydrate nim &
16p gifra cua sét bentonite; do do, pic dao dong hoa tri bét doi
Xung cua nhom -CH, tlr 2849 cm™ (CTAB) chuyén dich vé vi tri
2851 cmr (trong mau CTAB-Bent, CTAB/Al-Bent). Diéu nay
cho thiy rang, CTAB ¢ 16p gilra cua vét liéu bentonite bién tinh
c6 lién két yéu voi bé mit sét va xuat hién mot sb bién dang cua
mach alkyl [17, 18].

Phan tich trong lwong nhiét

DPuong TG-DTG ctia mau CTAB, mau bentonite va bentonite
bién tinh dwgc chi ra trong hinh 5 va hinh 6. Sy mét khéi lugng
va diém nhiét do ctia cac mau bentonite, bentonite bién tinh va
CTAB chia thanh ba giai doan va dugc tom tit trong bang 2.

Viing I, giai doan mét khoi lugng dau tién trong ving tir 30-
200°C duoc quy gan cho sy mat nude hdp phy, nuée hydrate.
Trong khoang nhiét do nay, lvong nude mat 16n trong méu Bent-
DL va Al-Bent cho thdy c6 mét luong 16n nudc trong cic mau
voi khoi lugng giam 1an luot 1a 14,03 va 11,09%. Nudc hap phu
va nudc tham gia lién két yéu bi mat trong khoang nhiét do thap,
nude hydrate cac cation cua 16p giira lién két chit ché bi mat ¢
nhiét d6 cao hon (~125°C). Mic du bentonite hitu co dugc xen
gitra bang tic nhan wa hitu co nhu CTAB, nudce hip phu van xuét
hién & bé mat ngoai tinh thé va doc bé mit ctia 16p sét va phu
thuc vao do am ciia khong khi [5, 12]. Trong miu Al/CTAB-
Bent véi khoi luong bi mat (4,21%) so véi CTAB-Bent (3,92%).

Ving 11, giai doan mét khdi lugng xudt hién tir 200-500°C.
D6i v6i mau CTAB tinh khiét co mot pic rong mat khoi lugng
xuét hién & 277,63°C (hinh 5B), mau Bent-DL c6 khéi lugng
mat khong dang ké. Phan trim khoi lugng giam trong giai doan
nay 1a do mét chét hoat dong bé mat xen giita 16p sét thay doi
tir 15,46% (pic & 294,2°C) va 8,11% (pic ¢ 484,8°C) dbi voi
mau CTAB/Al-Bent; d6i v6i miu CTAB-Bent thay doi tir
9,08% (pic & 275,7°C) va 4,92% (pic & 488,7°C). Khi bién tinh
bentonite dong thoi bing tac nhan CTAB va polyoxocation
nhom xuét hién pic déc trung ¢ 294,2°C, trong khi bién tinh
bang tac nhan CTAB, pic xuét hién & 275,7°C, gan vdi pic cla
CTAB tinh khiét 1a 277,63°C. Pic biét di voi CTAB/Al-Bent
c6 nhiéu pic xuat hién trong ving nay cho thiy rang, qua trinh
bién tinh bentonite bang hdn hop polyoxocation nhém va CTAB
da thanh cong. Két qua nay phi hop véi cac cong trinh di cong
b6 trude d6 [5].

Ving 111, trong khodng nhiét do tr 500-800°C, dugc quy
cho sy mat nuéc do tach don vi cdu tric -OH trén tinh thé
aluminosilicate.
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Hinh 5. Gian dé TG-DTG ctia tic nhan CTAB bién tinh.
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Hinh 6. Gian d6 TG-DTG clia cic miu bentonite va bentonite bién
tinh.

Bang 2. Phan tram khéi lugng bi mat phu thugc vao nhiét d¢ cta
bentonite va bentonite bién tinh.

Mit nwrde hap phu va Mt chit hoat dong Mt nuée chu triic

nude hydrate bé mijt
& ... .. Knéi  Nnigt  Khoi
Miu "Z’Z’( ﬁ/’j-””g I(Yg"’ B emg @5 g Nhigtds °C)
" mit (%) (¢C)  mit(%)

Ving I: 30-200°C Ving II: 200-500°C Vung II: 500-800°C

CTAB 3,85 1278 81,27 277,63 14,88 490,3;568,7
9,08 275,17
CTAB-Bent 3,92 80,5 492 1887 12,91 528,8
Al-Bent 11,09 1214 6,16 4722 1,67 745,6
15,46 2942 5372
CTAB/Al-Bent 421 102,14 811 48438 6,76 6274
Bent-DL 14,03 130,8 - - 6,29 5372

Duong ding nhigt hip phu - khir hdp phu nitrogen

Duong dang nhiét hap phu - khir hép phu N, cua mau
bentonite va bentonite bién tinh nhu chi ra trong hmh 7 va phan
bé kich thude 16 x6p duoc trinh bay trong hinh 8. Bang 3 tom
tat mot sb thong s6 dic trung cho tinh chét bé mit cua vat lidu.
Hinh 7 cho thiy cac dwong déng nhiét hip phu ddi véi cac mau
Bent-DL, CTAB-Bent, CTAB/Al-Bent, Al-Bent déu thuc loai
IV theo phan loai cua IUPAC [19], hinh dang cta ching dac
trung boi s hip phu da 16p clng véi sy ngung tu mao quan
trung binh trong viing 4p suat P/P>0,42.

Dién tich bé mit cia Al-Bent 1a 182,67 m¥g, 16n hon
dlen tich bé mat cua Bent-DL 14 45,74 m%/ g. Piéu nay cho thay
mau Al-Bent c6 su dong gop cta polyoxocation nhom nam
trong 16p xen gitra cua sét bentonite va dién tich bé mit do c6
su hdp phu luong 16n phan tir N,. Trong khi do, méau CTAB-
Bent va CTAB/Al-Bent c6 dién tlch bé mat nho hon so véi
Bent-DL va Al-Bent. Diéu nay c6 thé giai thich da vao thé tich
clia tac nhan CTAB bién tinh ¢ kich thudc 16n hon rat nhiéu
50 voi ion Ca?* hydrate va polyoxocation nhom nim trong 16p
xen gilta cua sét [4, 17, 20]. Do vay, phan tit CTAB hoac ion
CTA" ¢6 thé khoa chit vao 16p sét [17]. Cac két qua tuong ty
ciing quan sat thiy voi thé tich 16 x5p nho ddi v6i cac mau nay
va bentonite bién tinh boi CTAB/AI c6 thé tich 16 x6p micro rat
nhd nhu chi ra trong bang 3 [4].
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Hinh 7. Budng dang nhiét hap phu - khir hip phy N, cia (a) Bent-
DL, (b) CTAB-Bent, (c) CTAB/Al-Bent va (d) Al-Bent.
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Hinh 8. Pudng phan bd kich thudc 16 x8p cta (b) CTAB-Bent, (c)
CTAB/Al-Bent va (d) Al-Bent.

Két qua tinh toan & trén chi ra rang, khi miu CTAB/
Al-Bent didu ché bang cach trao ddi dong thoi boi tac nhan
polyoxocation nhom va CTAB thi CTAB c¢ thé trao dbi véi
cation vo co hydrate nim & 16p giita sét & dang cation CTA*
hodc phan tit CTAB trude khi bi “khda’ chét boi polyoxocation
nhém, bai vy CTAB va polyoxocation nhom c6 thé chén vao
trong mau CTAB/Al-Bent [4].

Bang 3. Mjt sd thong so dac trung cho tinh chat bé mat va cau tric
mao quan clia bentonite va bentonite bién tinh.

Miu S, BET S mic Sext Vmic Vp D max’PB
(m*/g) (m’g) (m%g) (em’/g) (cm¥g) (nm)
Bent DL 4574 2532 2042 - 0,091 39
Bent-DL[6] 40,09 - . - - _
CTAB-Bent 390 145 145 00006 0028 144
CTAB/Al-Bent 105 067 038 00003 0012 229
Al-Bent 182,67 2631 15636 0,0030 0169 185

Danh gida kha nang xir ly phenol do va Mn(Il) cua vit liéu

Hiéu sut xir 1y phenol d6 va Mn(I) cua bentonite va
bentonite bién tinh duoc chi ra trong hinh 9 cho thdy ring,
Bent-DL hip phu phenol d6 va Mn(1I) rat thdp, Al-Bent xu Iy
phenol do thap, ciing nhu CTAB-Bent xir ly Mn(II) rét thap.
Két qua nay phu hop vai nghién ciru tac gia cia R. Zhu [4] cho
thay, Al-Bent hip phu rat kém naphthalene, con CTAB-Bent
hap phu rét kém phosphate.
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Hinh 9. Hiéu suat x{i ly phenol dé va Mn(ll) clia cac loai vt li¢u
diéu ché.

Két qua ¢ hinh 9 cho thdy, hiéu sudt xir Iy phenol do cia
CTAB-Bent, CTAB/Al-Bent cao hon Bent-DL, Al-Bent. Theo
nghién ctu cia mot s tac gid [3, 4, 17, 20] thi su ha?ip phu céc
hop chét hitu co 1én trén bé mit chat hap phu 1a qué trinh hip phu
timg phan. Tuc 13, cic cht hitu co dugc phan chia thanh timg
phan hiru co boi mach alkyl. Diéu d6 ¢6 nghia 1a dung luong hép
phu ddi véi phenol do gy ra bai hop phan hitu co ciia CTAB.
Bén canh do, hidu suat xtr Iy Mn(II) tang theo thir ty: CTAB-
Bent < Bent-DL < CTAB/Al-Bent ~ Al-Bent. Két qua xur Iy nay
cho thay khong co mbi lién hé véi dién tich bé mit ctia cdc mau
bentonite bién tinh chi ra trong bang 3. Mau Al-Bent va Bent-
DL c6 dién tich bé mat cao nhung kha niang hap phy cua ching
van thip hon mau CTAB/AI-Bent. Chat hap phu bién tinh boi
polyoxocation nhém [3-5, 17] ¢6 kha nang hap phu hiéu qua dbi
v6i oxoanion va ion kim loai ¢6 lién quan phan (g trao d6i va
tao phirc ctia nhom chirc A1-OH trén bé mat chit hip phy. Nhom
Al-OH ¢ thé tao phtrc da nhan véi céc ion kim loai trong dung
dich [8]. Két qua ¢ hinh 9 cho thdy, cic miu Al-Bent, CTAB/
Al-Bent déu c6 chira nhém Al-OH nén kha nang xt Iy Mn(II)
gan nhu trong duong nhau. Do vy, mdu CTAB/Al-Bent c6 kha
nang xir Iy dong thoi phenol d6 va Mn(1I) trong nudc.

Phép phan tich XRD da duoc sir dung dé khao sat sy thay
d6i khoang cach 16p co ban cua sét bentonite va bentonite bién
tinh bang tic nhan polyoxocation nhom, CTAB va hon hop
CTAB/AI cho théy, mau CTAB-Bent c6 kicu sap xép don 16p
parafin v6i goc a = 22°, con méu CTAB/Al-Bent véi cdu tric
sap x&p 16p gitra hén tap dang polyoxocation nhom va CTAB.
Két qua phan tich FTIR, BET va TG-DTG ciing cho thiy qué
trinh bién tinh bentonite bé“lng tac nhan CTAB va polyoxocation
nh6ém thanh cong vdi cac pic phd dao dong dic trung ciia cac
nhoém co trong tic nhan bién tinh. Budc dau thir nghiém xir Iy
phenol d6 va Mn(II) cho thiy, mdu CTAB/Al-Bent c6 kha ning
xir ly ddng thoi dwgc ca phenol d6 va Mn(1l) trong nudc.
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Phat trién mo hinh Delta canh bao xAm nhép man
cac song vung ha luu lvu vue Vu Gia - Thu Bon
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Tém tit:

XAm nhip min 12 vin dé quan trong va hau nhw chi phdi moi hoat dong kinh té, doi song ciia nguwoi dan khu vire ha
du ven bién néi chung va ving ha lwu ciia lvu vwe song Vu Gia - Thu Bon néi riéng. Véi muc tiéu dwa ra ké hoach
khai thiac ngudn nwéc hiéu qua trén co s van dung quy luit tw nhién, bai bao sir dung mé hinh Delta dé mé phéng
lan truyén min vao hé thong song Vu Gia - Thu Bon. Sir dung cac dir liéu dau vao (s liéu dia hinh long song, hé
thong cac cong trinh lay nwéc, lvu lwong, mue nwée, d min nwée song...) dwoe xir Iy dong b thoi ky 2016-2017,
mé hinh Delta dwa ra két qua mé phéng phi hop véi s6 liéu do dac véi toc dd xir Iy nhanh, mire dd sai s6 thap, hé sé
Nash cao... rat phit hop véi diéu kién hé thong song Vu Gia - Thu Bon. Cong cu nay la co sé khoa hoc cho viée diéu
hanh cac cong trinh khai thac nwée ¢ ving ha du trong ngin han ciing nhw dai han ing phé véi tinh trang xAm nhap

man vao séng ngay cang gia tang.

Tir khéa: cinh biao min, ha lvu Vu Gia - Thu Bén, mé hinh Delta, xAm nhap min.

Chi s6 phén loai: 1.5

Dat van de

X4m nhap mian 1a qua trinh thay thé nuéc ngot trong cac
song va cac tang chira nude o ven bién bang nude man do sy
dich chuyén ctia khéi nude min vao cac khu vue tfing nudc
ngot va la sy tich tu mudi hoa tan cta natri, magié va canxi
trong nudc lam giam kha nang st dung cua nudc [1]. Qua
trinh xAm nhap man dién ra manh nhat vao mua kho, khi
ngudn nude ty nhién cip cho séng nhod nhit va nudce bién
theo thuy tridu di sau vao dét lién [2] 1am min hoéa ngudn
nudc ngot, tac dong manh mé dén viéc khai thac nguén nudc
phuc vu cac hoat dong phat trién kinh té - xa hoi & vung ven
bién. Vi vdy, nim duoc quy luit cia qua trinh lan truyén
man vao song, du bao dugc cac ranh gidi man nhim khai
thac ngudn nudc trén song dé dam bao cac hoat dong cia
con ngudi va thiét ké cac cong trinh ¢ khu vuc ven bién 1a
rat can thiét. Do sy khac biét vé ty trong giita nude bién va
nude song ciing nhu ché do dong chay song va bién nén dy
bao duoc lan truyén min trong song 1a rat kho khan [3]. Vao
nam 1871, khi Saint-Vennant cong bd hé phuong trinh mo
phong qua trinh thuy dong luc trong hé théng kénh hd mot
chiéu ndi tiéng mang tén ong, cic mod hinh toan mod phong
qua trinh dong chay trong séng ngoi bat dau phat trién, dic
biét 1a khi c6 may tinh dién tir. Dén nay phu(fng phap phd
bién va hiéu qua nhit dé dy bao duogc cac yéu td dong chay
trong song, trong d6 c6 xam nhap man la st dung cac mod

*Tac gia lién hé: Email: vuthulan68@gmail.com
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hinh todn thuy dong luc két hop voi lan truyén chat [4]. 6]
Viét Nam c6 rat nhiéu mé hinh dang dugc Ung dung dé mo
phong thity dong luc hoc dong chay va lan truyén chat trong
hé théng song nhu: MIKE cua Vién Thuy luc Pan Mach [5],
SMS cua Hai quan Hoa Ky, DELFT ctua Ha Lan, VRSAP
ctia ¢b GS Nguyén Nhu Khué, md hinh KOD-01 va KOD-
02 ctia GS Nguyén An Nién [6], Delta, MEKSAL, FWQ87,
SAL, SALMOD, HYDROGIS ciia cac GS Nguyén Tat Dic,
Nguyén Vin Diép, Tran Van Phuc, Nguyén Hiru Nhan..
trong d6 Delta 1a phan mém md phong dong chay va chat
luong nude trén hé thong kénh song dugc phat trién va ké
thira cac phan mém VRSAP, SAL, SALBOD, dong thoi
chon loc va hoc hoi cac wu diém cia cac phdn mém nudce
ngoai nhu Mike 11, Ecolab, ISIS [7].

Luu vyc song Vu Gia - Thu Bon 14 1 trong 4 luu vuc
song 16n nhat mién Trung, 1a ngudn cung cép nudc chinh
cho TP Da Ning va tinh Quang Nam. Trong nhiing ndm
gan day luu vuc da phai d6i mat véi tinh trang thiéu nudc
tram trong, anh huong dén 1,7 triéu ngudi va 10.000 ha dat
nong nghi¢p [8] thudc cac khu vyc ha du song Vu Gia - Thu
Béon. Lién tuc cac nam 2016, 2017 va 2018, cac khu dan
cu thudc quan Ngili Hanh Son, Son Tra va huyén Hoa Vang
luon trong tinh trang thiéu nuéc dung dai ngay do luong
nudce khai thac tai Nha may nude Cau Do suy giam nghiém
trong vi d§ man tang cao. Bén canh do, nudc bién lan sau
vao trong song tur cira Han da man hoa séng Vinh Dién -

1
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Development of the Delta
model for prediction
of salinity intrusion to lower
Vu Gia - Thu Bon river basin
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Abstract:

Salinity intrusion is an important issue which affects
greatly economic activities and livelihoods in coastal
downstream in general and the lower Vu Gia - Thu
Bon river basin in particular. With the aim of making a
plan to exploit water efficiently on the basis of applying
natural law, the study used the Delta model to simulate
the salty flow into the Vu Gia - Thu Bon river system.
Using the input data (river bed data, water supply
system, flow, water level, river water salinity, etc) that
were processed synchronously for the period of 2016-
2017, the Delta model gave results consistent with the
measurement data with a fast processing speed, low error
level, high Nash coefficient, etc, which is very suitable to
the conditions of Vu Gia - Thu Bon river system. These
result are the scientific basis for the management of
water exploitation projects in downstream areas in the
short and long terms to respond to the increasing salt
water intrusion into the river.

Keywords: Delta model, lower Vu Gia - Thu Bon river
basin, prediction of salinity, salinity intrusion.

Classification number: 1.5
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ngudn nude ngot cung cap chu dao cho trén 4.500 ha lua
thudc khu tudi cia huyén Hoa Vang (Pa Nang) va thi xa
Pién Ban (Quang Nam) ciing nhu cdp nudce sinh hoat cho
thanh phd Hoi An. Pa c6 nhidu nghién ctru cho luu vuc
song Vu Gia - Thu Bon vé cic van dé thién tai lién quan dén
tai nguyén nuéc nhu cac dy an qudc té (LUCCi 2015 [9],
World Bank 2017 [10], JICA 2016,)... ciing nhu cac du an
trong nudc cua Vién Khoa hoc Thuay loi Viét Nam [11, 12],
Vién Cong nghé mdi truong [13], Dai Khi tuong thuy van
khu vue Trung Trung B [9]... nhung den nay van chua co
mot cong cu danh gia cu thé vé lan truyén man trong song,
khién hang nam hang tram ty dong da bi tiéu ton trong cong
tac khai thac nudc ngot trén song phuc vu cho cac nhu cau
phat trién kinh té - xa hoi & khu vuc ha luu [14].

Dé xay dung cong cu md phong lan truyén mén trong
song ving ha du Vu Gia - Thu Bon, nghién ciru nay str dung
mo hinh Delta dugc phat trién boi GS Nguyén Tat Dic. Day
1a phdn mém d3 dugc ap dung trong cong tac quy hoach st
dung nudc ¢ khu vic mién Nam Viét Nam (gom ca hé thong
song Pong Nai va ving Dong bang song Ciru Long), trong
do da dugc sur dung dé xac dinh lan truyén méin trong song
va cho két qua tot [7]. Trén co s¢ dir liéu quan trac dinh ky
trong mang ludi tram qudc gia vé tai nguyén nudc (mua,
lwu luong, muc nude, do man...) dé huan luyén mo hinh,
nghién ctu da sir dung tai liéu quan tric d6 min cia cac
tram dung riéng trong nganh khai thac nuée nhu thuy loi,
cap nudc sinh hoat ciing nhu s liéu quan trac d6 man cua
dé tai “Nghién ctru dé xuat giai phap kiém soat xam nhap
man cho thanh phd Pa Ning” (mi s6: DPTDLCN.36/16)
trong mua kiét nim 2017 dé mé phong lan truyén min trong
song tai cac diém ldy nudce trén séng phuc vu hoat dong cta
con ngudi trong khu vuce ha du luu vuc Vu Gia - Thu Bon.

Phuang phap nghién ciu

Co s& hoc thudt cua Delta 1a giai h¢ phuong trinh
Saint-Venant 1 chiéu (tinh myc nuéc, luu lugng, van tdc...)
bang so do sai phan an 4 diém cua Preissmann. Qua trinh
lan truyen chét (man, BOD, DO, tong nito, tong phot pho...)
mo ta bang phuong trinh lan truyén chat mét chiéu va dugc
giai bang phuong phép duong déc trung két hop véi noi suy
sphne Voi thuat toan nay vé co ban khong bi khuech tan so,
chat lan truyén t6i dau tinh t6i d6 nén toc do tinh rat nhanh
[7]. Bé glal hé phuong trmh Saint-Venant, nhom nghién cu’u
da chon sb luong cac sb hang 1a it nhat va chi giit lai cac sd
hang quan trong, vi thé dang sau ddy ctia hé phuong trinh
Saint-Venant s¢ dugc st dung:

2482 -y (1)

Phuong trinh lién tuc: 5
0Ox

Phuong trinh dong lwong (hay chuyén dong):

8 8 (0% 8 2
g.pﬁi[g_ '_|.cr‘.‘_1£_|.gH Q4|‘3Q|
ox AR

-C,BW|¥, =0 )

ar 4] 7 &
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Trong d6: O(x,1) 1a luu lugng qua mit cit ngang; B lado
rong mit cit ngang bao gdbm ca phén trir; B 1a 6 rong phan
chay; A4 1a dién tich phan chay ctia mat cit ngang; Z(x,#) 1a
muc nude so voi mot cao do chuan; q 1a luu lwong gia nhap
doc dong chay; C 1a hé sé can Chézy; W va W _la van tbe
gi6 va thanh phan theo x cua van tdc gio; Cw 1a hé sb gio.
Trong phuong trinh dong luong (2) sir dung thém 1 s hang
tinh su ton thét cuc bo:

2, 6[6} 4 ga®l 87000

ot ox\ 4 ox AR

3)
Trong do n hé s6 ton that do stre can cuc bd doc dong
chay nhu co hep tai cdc mo cau.

Trudng hop phai tinh dong chay xiét thi trong (3) c6
thém nhan tir c:

oQ a0 goZ gQ‘Q\
0 ﬁxA r

R
0 i Fol 3¢S

“4)

trong d6 sb Frat: 7 :iQZ, v6i B 1a chiéu rong va 4 1a
A , "o
dién tich chay.
Mo hinh Delta gom 2 khéi: (i) Khéi co s¢ dit liéu
(Database) Iuu giit cac s6 lidu dung cho thiét lap diéu kién
bién va hiéu chinh mé hinh; (ii) Khéi mé phong (hinh 1).
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Hinh 1. So dé cau triic cia mé hinh Delta.

Khoa hoc Tu nhién n—

Z(Di _];)z
El=1-—-!
> (D, -TBTDY

i=1

voi TBTD 1a gia tri trung binh thyc do

Bang 1. Panh gia mic do phit hgp cda mé hinh.

EI 40 - 65% 65 - 85% > 85%
Murc do Dat Kha Tét
Ung dung mo hinh

Gioi thiéu khu vuc nghién ciru

Bit nguon tir diy Truong Son & phia tay, song Vu Gia -
Thu Bdn d9 ra bién qua 2 cira song chinh tai vinh Da Nang
(ctra Han) thudc TP Pa Ning va bién Dong (cira Dai) thude
TP Hoi An [15, 16]. Vung nghién ctru thudc ha du luu vuc
song Vu Gia - Thu Bon dugc tinh tir Tram thily van Ai
Nghia (trén song Vu Gia) va Tram thuy van Giao Thuy (trén
song Thu Bon) ra dén bién c6 dién tich khoang 1.800 km?
v6i mat do luédi song dat 1 km/km? (hinh 2).

Céc séng & day c6 moi quan hé thiy luc phie tap, ngoai
cac yéu td tu nhién tac dong (dia hinh, dia mao, dia chét kién
tao...) con c6 su tac dong cua cac yéu t6 nhan tac (ke bo,
ndi séng...). Séng Vu Gia dai 80,9 km duoc tinh tir Ai Nghia
dén ctra song Han va song Thu Bon dai 62,2 km dugc tinh
tir Giao Thuyy dén ctra Dai.

Céc phan luu nhu song Vinh Dién chuyén nude tr Thu
Bon sang song Vu Gia c6 chidu dai 22,8 km, Céc phén luu tir
song Vu Gia nhu Lac Thanh, Bau Nit (16,2 km), Ha Thanh
(16,5 km), Thanh Quyt (10,7 km) d6 vao song Vinh Dién,
C6 Co. Cac phan Iuu tir song Thu Bon nhu Ba Rén (9,8 km),
Ly Ly (14,6 km), Truong Giang (73 km)... [8]

Pé so sanh chinh xac két qua hiéu chinh va kiém dinh
mo hinh toan da st dung hé s6 Nash véi cong thure tinh nhu
sau va dugc danh gia thé hién ¢ bang 1:
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Hinh 2. Ban dé khu vyc nghién ciu.
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Véi mang ludi song day, c6 ngudn nudc phong phi,
song Vu Gia - Thu Bdn 1a ngudn cap nude chinh cho TP Da
Ning va cac huyén Dién Ban, Duy Xuyén, Thiang Binh, TP
Hoi An cua tinh Quang Nam. Nham khai thac ngudn nude
cung cip cho cac hoat dong ciia con ngudi, & ddy da hinh
thanh nén hé thdng khai thic ngudn nudc mit lau doi (tir
nhitng nam dau thé ky XX) [17].

Co so dir lidu
S6 liéu khi twong, thiry van: trén luu vuc song Vu Gia -
Thu Bon gém:

- 16 tram do mua (Nong Son, Hiép Ptrc, Cau Lau, Giao
Thay, Hoi An, Tién Phudc, Tra Mi, Ai Nghia, Hién, Hoi
Khach, Kham Btc, Thanh M, Cam L¢, Son Tra, Hoa Bic,
Pa Nang).

- 02 tram khi tuong c6 s6 liéu bdc hoi (Tra Mi, Pa Ning).

- 08 tram quan trac thiy van luu luong va muc nude
(Hiép Puc, Nong Son, Giao Thuy, Cau Lau, Hoi An, Thanh
My, Ai Nghia, Cam Lg).

Céc tram di vao hoat dong 6n dinh tir nim 1980, s6 liéu

lién tuc, chat lwong tai liéu tdt, tin cdy, co thé phuc vu cho
tinh toan [10].

S6 liéu do dac do man trong song: hién nay, trén toan luu
vuc song Vu Gia - Thu Bon ¢6 06 tram do do man S (°/,,) 6
thoi gian do phd bién tir naim 2003 dén nay (bang 2).

Bang 2. Mang luéi tram do man trén séng Vu Gia - Thu Bon.

piémdo  CAuNV.Irdi CimL¢  COMan  CiuLdu  CimHa NamNgan
Song VuGia-Hin ~ VuGia-Hin  VinhDign  ThuBén  ThuBén  ThuBdn
Cachcra  Han Han Han Clra Dai Crabai  Cuabai
song (km) 4,5 1l 12,5 14 10 8

S6 lidu quan tréc khi tuong hai van: trén bo bién luu vuc
song Vu Gia - Thu Bén ¢6 1 tram khi twong hai vin (Son
Tra) c6 do d6 man va muc nudc bién véi chudi b liéu kha
dai (1983-2017).

S6 liéu d man trén séng nam 2017:

Pé tai DPLCN36/16 da do man dong bo trén toan hé
thong song ving ha du Vu Gia - Thu Bon trong thoi ky mua
kiét thang 3 va thang 7/2017 (hinh 3).

- Po d6 min trén cac mat cit ngang song theo timg chu
ky tridu. Khoang cach cac mit ct ngang 1 500 m.

- Do do man theo doc song tai cac thuy truc sdu nhat vao
thoi ky dinh tri€u tir ctra song vao sau trong song dén diém
xuat hién d60 man nho hon 1%eo.
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Hinh 3. Ban dd tuyén do dja hinh va d man nuéc song.

S6 liéu do dac dia hinh: dé xac dinh tai liéu dia hinh cho
mo hinh mé phong, bai bao st dung cac tai liu sau:

- Ban dd dia hinh trén luu vuc ty 1¢ 1/10.000 do Cuc Po
dac ban d6 qudc gia cung cip. Dé chinh 1y dia hinh bé mat
khu vyc ha luu song Vu Gia - Thu Bon, di st dung mot sb
anh v¢ tinh Landsat 8 thu thap trong thoi ky 2015, 2016 va
2017.

- S6 lidu cac dot khao sat dia hinh ctia Vién Dia ly tir nam
2009-2017 theo cac mat cit (hinh 3).

Trén co sé do da xay dung dugc 49 doan song va 354
mat cat ngang cta cac song chinh (duoc trinh bay & hinh 4)
thude luu vuc song Vu Gia - Thu Bon.

Thiét Igp mé hinh

So dd tinh toan mé hinh Delta duoc thiét lap voi 49 doan
song, 5 nat bién va 40 nut trong (hinh 4).

Nt bién: 3 nat thugng lwu: Ai Nghia, Giao Thuy, Tay
Loan; 2 nat ha lvu: Cira Han, Ctra Dai.

Nt trong: céc niit tai dau cong trinh va sau cong trinh;
tai cac nat hop luu, phan luu cua cac nhanh song.

Trong tinh toan dé xac dinh luu luong nudc trén song
bién dong qua cac cong trinh khai thac, ching toi dua vao
mo hinh véi 8 cong trinh dap va 191 tram bom trén luu vyc
hé thdng song Vu Gia - Thu Bon.
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Hinh 4. So d6 tinh toan mé hinh Delta.

D¢ hi¢u chinh va kiém dinh mé hinh, bai bdo sir dung s6
liéu mua, dong chay va do man trong thoi ky ki€t nhat nam
2016 (bang 3).

Bang 3. So liéu thiy vin tinh toan cho mo hinh Delta.

STT  Téntram Séliéu  Hiéu chinh (HC) Kiém dinh (KP) Ghi chi
1 Ai Nghia QH 1/4-30/4/2016 1/5-31/5/2016 Bién trén
2 Giao Thay QH 1/4-30/4/2016 1/5-31/5/2016 Bién trén
3 CimL¢ H,S 1/4-30/4/2016 1/5-31/5/2016 HC, Kb
4 Céau Lau H,S 1/4-30/42016 1/5-31/5/2016 HC, KD
5 Hoi An H,S 1/4-30/4/2016 1/5-31/5/2016 HC, Kb
6 C6 Man S 1/4-30/4/2016 1/5-31/5/2016 HC, KD
7 Son Tra H 1/4-30/4/2016 1/5-31/5/2016 Bién dugi

S6 liéu mua duogc tinh toan theo phuong phap Thiessen
dé ra bo trong sb mua cho ting tiéu lvu vue duge tinh toan
trong mo hinh Delta.

S6 livéu man bién dudi dqu l?iy gia tri const = 32%o do
vung bi€n cira song khong c6 s0 1iéu thue do nén bai toan st
dung gia tri const d€ tinh toan mo phong.

Higu chinh va kiém dinh mé hinh thiiy luc 1 chiéu

Két qua hi(%u chinh dudng muc nudc tai cac tram kiém
tra Ho61 An, Cam L¢, Cau Lau giai doan tu 1/4‘/2016 dén
30/4/2016 kha sat yc’yi dudng muc nudce thuc do vé do 1on va
thoi gian voi he s6 tuong quan R? giita hai duong qua trinh
déu dat tir 0,75-0,85 (cot 3, 4 bang 4).

Bang 4. Két qua chi tiéu danh gia Nash.

Hiéu chinh 4/2016 Kiém dinh 5/2016
Tram Song . .
Nash Két qua Nash Két qua
(1) ) 3) “4) & (6)
Cam Lé Vu Gia 75,7 Tbt 79,6 Tt
Cau Lau Thu Bén 85,7 Tt 88,7 Tt
Hoi An Thu Bdn 71,1 Tét 80,6 Tét
TAP CHI
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Sau khi hiéu chinh mé hinh dat két qua tot, tién hanh
kiém dinh mé hinh véi s6 liéu do dac tir 1/5/2016-31/5/2016
v6i 3 tram Cam Lé, Cau Lau, Hoi An. Két qua kiém dinh
mo hinh theo chi ti€u Nash dat cao hon hi¢u chinh m6 hinh
(cot 5, 6 bang 4).

Nhu vy, két qua hiéu chinh va kiém dinh két qua tinh
toan thuy luc cia md hinh Delta déu dat két qua tt (chi sb
Nash trén 75%). Do vy, co thé st dung mo hinh dé mo
phong xam nhép man hé thong séng Vu Gia - Thu Bon.

Hiéu chinh va kiém dinh lan truyén man: sau khi hiéu
chinh va kiém dinh mé hinh thuy Iuc cho hé théng song
Vu Gia - Thu Bon dat két qua tdt, st dung mo hinh dé tinh
toan lan truyén man voi thoi gian hiéu chinh tor 1/4/2016-
30/4/2016 va kiém dinh tir ngay 1/5-31/5/2016.

Hiéu chinh lan truyén dé man: véi s 1iéu man & vung
ctra song iy bang hang sb 1a 32%o. M6 phong lan truyén
mian voi két qua hi¢u chinh tai 3 tram Cam L&, Hoi An, C6
Mén duoc thé hién ¢ hinh 5 va két qua danh gia chi tiéu
Nash trong (c6t 3, 4 bang 5).

Bang 5. Két qua chi tiéu danh gia Nash.

Hiéu chinh 4/2016 Kiém dinh 5/2016
Tram Song . 5
Nash Ket qua Nash Ket qua
(D 2) 3) “) ) (6)
Cam L¢ Vu Gia 97,8 Tot 93,5 Tot
CoMan  Vinhbién 93,2 Tot 73,8 Tot
Hoi An Thu Bon 70,3 Tot 75,5 Tot
3 a —— Tinh todn.
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Hinh 5. Két qua hiéu chinh do
man nudc tai cac tram kiém tra
thang 4/2016.

Hinh 6. Két qua kiém dinh do
man nudc tai cac tram kiém
tra thang 5/2016.
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Thet gian
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Hinh 7. Két qua tinh toan lan truyén man theo khong gian va thai gian.

Kiém dinh lan truyén do man: sau khi hiéu chinh mo
hinh lan truyén min dat két qua tbt, tién hanh kiém dinh mo
hinh lan truyén min tai 3 tram Cam L&, Hoi An, C6 Man
thoi gian tir 1/5/2016-31/5/2016 véi két qua dugc trinh bay
trong hinh 6 va chi s6 Nash trong bang 5 (cot 5, 6).

Tir két qua higu chinh va kiém dinh mé phong qua trinh
lan truyén min trén hé thdng séng Vu Gia - Thu Bon vao
thoi ky mua kiét voi chi s6 Nash dat trén 70%, c6 thé théy
su dung mo hinh Delta két hop véi cac tram quan tric dinh
ky dé phan tich xdm nhap man trén hé thong song 14 tin cay.
Véi muc tiéu hd trg cong tac diéu hanh trong mua kiét cua
cac cong trinh khai thac ngudn nude phuc vu cap nude sinh
hoat, cong nghiép, ndong nghi¢p..., nghién ctru nay str dung
bd thong s6 m6 hinh Delta xac dinh d6 man nude song trong
thang 3/2017 theo cac dir liéu du bao dugc Pai Khi tugng
thity van Trung Trung Bo dua ngay 15/2/2017 vé tinh hinh
mua, dong chay ciing nhu ké hoach hoat dong cua cac cong
trinh thily dién trén thuong ngudn. Két qua dugc trinh dién
tryc quan trén ban do 1a ranh 2161 xam nhép man 16n nhat
1%, trong théng va cac biéu d6 dién blen man theo ngay va
glo tal céc diém khai thac nudc song can kiém soat ¢ man
(hinh 7).

So sanh véi cac gia tri thuc do d man tai cac diém do
trén song cua dé tai, két qua cua mo hinh chap nhan dugc
(hinh 8).

Vi viéc du bao trude duge xam nhdp man (thoi doan
thang hodc 10 ngay) s€ gitip cho cac nha quan ly cong trinh
& dia phuong quyét dinh thoi diém 1ay nude phuc vu cap
nudce sinh hoat ciing nhu phuc vu cic nganh kinh té nham
dam bao str dung nudc chu dong trong mua kiét cling nhu
lam co s¢ cho viéc khai thac su dung hop 1y tai nguyén nudc
vung ctra s6ng, nhu chuyén ddi co cau nganh dung nudc, hai
hoa chia sé ngudn nudce gilta cac nganh kinh té (thuy dién &
thuong du, phat trién kinh té - xa hoi ¢ ha du...), giam thiéu
cac tac dong bat loi cua qua trinh xAm nhap man vao cira
song. Pbi v6i TP Da Ning, day sé 1a cong cu phuc vu cong
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Theo s6 liéu quan trdc trén song vao thang 3/2017.

Hinh 8. Tudng quan do man tinh toan va thuc do.

tac dinh hudng khai thac st dung nudc cua cac cong ty cap
nudce, cac doanh nghiép st dung nudc va cua nhan dan trong
vung nghién ctru mot cach chu dong.

St dung md hinh todn m6 phong lan truyén man trong
song la mot cong cu t6t dé canh bao xAm nhap min do van
dé quan tric man chua duogc dong bo trén toan khu vuc ha
du cta cac song Viét Nam ndi chung va luu vuc song Vu
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Gia - Thu Bon noi riéng. Viéc sir dung mo hinh Delta dd mo
phong dong chay, lan truyén chat pht hop véi luu vuc song
Vu Gia - Thu Bon thé hién qua két qua mé phong dién bién
dd man nudce song nam 2016; hi¢u chinh va kiém dinh muc
nudc tai cac tram Cam Lé, Cau Lau, Hoi An déu cho chi sb
Nash trén 80% va két qua mo phong lan truyén mian ciing
dat trén 80%. Két hop vai cong nghé GIS, két qua cia mod
hinh dugc thé hién mot cach truc quan theo khong gian va
thoi gian nhu ranh giéi man trén song dang ban do va dién
bién man theo gio, theo ngay dudi dang biéu dd, dé sir dung
cho cac nha quan ly cling nhu nguoi dan ¢ cac khu vuc ven
song.

M5 hinh Delta c6 thé tinh toan tét cho céc Iuu vuc song
khac ngoai luu vuc song Ciru Long véi thoi gian tinh toan
thuc té ciia md hinh khoang 2-3 phut (ngén hon nhiéu so véi
thoi gian md phong xam nhap min bang bd mo hinh Mike)
va két qua co do tin cdy, dap Gmg dugc cac yéu ciu cia canh
bdo man trong thoi doan vira, gitip cadc nha quan ly trong
cong tac hoach dinh st dung nuéc. Tuy nhién dé nang cao
do tin cay cua két qua md hinh, cac s6 liéu quan trac do man
lién tuc 1a rat cn thiét, vi vay ¢ vung ha du can dat cac tram
quan tric d6 man tu dong két ndi v&i mé hinh tinh vira mang
tinh chit cung cép dit liéu dau vao, vira c6 tac dung kiém
dinh va hiéu chinh mé hinh theo thoi gian.

LO1 CAM ON

Nghién ctru da str dung céc tai liéu ctia Dé tai doc lap cap
qudc gia “Nghién ciru dé xuat giai phap kiém soat xam nhap
man cho TP Pa Ning*, ma s DPLCN36/16. Cac tac gia xin
tran trong cam on.

TAI LIEU THAM KHAO

[1] J.A. Lerczak, W.R. Geyer, R.J. Chant (2006), “Mechanisms
driving the time-dependent salt flux in a partially stratified estuary”,
Journal of Physical Oceanography, 36, pp.2296-2311.

[2] D.K. Ralston, W.R. Geyer, J.A. Lerczak (2008), “Subtidal
salinity and velocity in the Hudson River Estuary: observations and
modeling”, Journal of Physical Oceanography, 38, pp.753-770.

[3] M.M. Bowen, W.R. Geyer (2003), “Salt transport and the
time-dependent salt balance of a partially stratified estuary”, Journal
of Geophysical Research, 108, pp.3158-3173.

[4] Trin Ngoc Anh, Nguyén Tién Giang (2009), “Du tinh xam
nhap man trén cac song chinh tinh Quang Tri theo cac kich ban phat

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(6) 6.2019

Khoa hoc Tu nhién n—

trién kinh té - xa hoi dén 20207, Tap chi Khoa hoc, Pai hoc Quéc gia
Ha No¢i: Khoa hoc Ty nhién va Cong nghé, 18, tr.1-12.

[5] DHI (2011), 4 modelling system for Rivers and Channels -
User Guide.

[6] Ha Vin Khéi, DS Cao Pam va nnk (1993), Thuy vin céng
trinh, NXB Nong nghiép, Ha Noi.

[7] Nguyen Tét Bic (2010), “Phin mém Delta cho tinh toan dong
chay va chit lugng nude trén hé théng kénh song”, Co's6 hoc thudt va
16 chirc co s6 dit liéu, NXB Nong nghi¢p, Ha Noi.

[8] Hoang Thanh Son (2018), “Bién dong lan truyén man ving ha
Iuu séng Vu Gia - Thu Bon dudi tac dong van hanh cua cac cong trinh
thuy dién”, Tap chi Khi twong Thuy van, 690, tr.1-10.

[9] LUCCi, CHLB buc (2015), Nghién citu quan hé tiong tac
giita sur dung dat va bien doi khi hdu tai mién Trung Viét Nam: 2010-
2015, www.lucci-vietnam.

[10] Binh Phung Bao (2017), “Xay dung cong nghé¢ du bao dong
chay can, xdm nhdp man cho hé théng séng Vu Gia - Thu Bon”, Tap
chi Khi tuwong Thuy van, 682, tr.48-55.

[11] Nguyen Tung Phong (2013), “Nghlen clru tinh toan xam nhap
mén trén hé thong séng Vu Gia - Thu Bdn ¢6 xét t6i anh hudng cia
bién d6i khi hau”, Tap chi Khoa hoc va Cong nghé Thiy loi, 18, tr.1-8.

[12] Hoang Ngoc Tuén (2016) Danh gida toan dién nham huong
dén khd nang chong chiu véi bién doi khi hdu doi véi nguon tai nguyen
niee mdt thanh phé Pa Néng, Bao cao luu trit tai Vin phong Bién déi
khi hau TP Pa Ning, 87 trang.

[13] Nguyén Minh Son (2011), Nghién ciru dé xudt gidi phdp quan
Iy stk dung tong hop tai nguyén nwdée luu viee séng Vu Gia - Han dép
itng nhu cdu phdt trién bén viing thanh phé Pa Néing, Béo cio tong
két dé tai hop tac qudc té luu trit tai Cuc Thong tin KH&CN Quéc
gia, 396 trang.

[14] Nguyén Dinh Hai (2018), Hién trang khai thic nguon nude
phuc vu nganh néng nghiép vimgvven bién Quang Nam, Bao cao luu
trlr tai S& Nong nghiép va Phat trién nong thon Quang Nam, 36 trang.

[15] Bruun, et al. (2013), On the Frontiers of Climate and

Environmental Change: Vulnerabilities and Adaptation in Central
Vietnam, Springer Verlag, Berlin, Germany.

[16] Vii Thi Thu Lan (2013), “Nghién ctru bién dong cua thién tai
(I8 Iyt va han han) ¢ tinh Quang Nam trong bdi canh bién déi khi
hau”, Tap chi cic Khoa hoc vé Trdi dat, 35(1), tr.66-74.

[17] Vién Quy hoach Thuy 101 (2017), Quy hoach thuy loi tinh
Qudng Nam dén nam 2020 va dinh hiedng dén nam 2050, Bio céo
luu trir tai UBND tinh Quang Nam, 338 trang.

23



s Khoa hoc Tu nhién

Phan lap, dinh danh va nghlen ctru dic diém sinh hoc
mot so chung vi sinh vat co kha nang phan huy dau mé
trong mau dat, bin nhiém xing dau tai Quan khu 7

Pinh Thi Van®*, Ngé Cao Cuong
Trung tam Nhiét doi Viét - Nga, Chi nhanh phia Nam
Ngay nhdn bai 5/7/2018; ngay chuyén phan bién 10/7/2018; ngay nhan phén bién 20/9/2018; ngay chip nhan ding 25/9/2018

Tém tit:

Tir 3 miu dat bun nhiém dau, di tuyén chon va phén lap dwoc 3 chiing vi khuin va 3 chiing nAm men c6 kha ning
phan hily ddu. To6 hop vi sinh vét ¢6 kha ning phan hity 93% ham luwgng diu bd sung sau 9 ngay thir nghi¢m. Két
qua nghién ciru cho thiy, nhiét dj tdi wu cho vi khuin va nAm men 1a khoang 30°C, pH t6i wu la khoang trung tinh,
cac chiing vi sinh vt phat trién 6 ndng d9 mudi loing 0,1%. Bang phwong phap sinh hoc phan tir d3 dinh danh dwgc
6 chiing vi sinh vt trong t6 hop, bao gom: chiing VKbt1 thudc vé loai Chryseobacterium defluvii; chiing VKbt2 thude
vé loai Chryseobacterium gleum; chiing VKbx thudc chi Pseudomonas sp.; chiing NMbt1 thudc vé loai Pichia jadinii;
chiing NMbt2 thudc vé loai Candida tropicalis; ching NMbx thudc vé loai Candida tropicalis.

Tir khéa: dinh danh, phan hiy dau, vi sinh vét.
Chi s6 phén logi: 1.6

Mé dau

Dau moé tir 1au d 1a ngudn ning lugng can thiét, khong
thé thiéu d6i v6i nhiéu qudc gia trén thé gidi [1]. Trong qua
trinh st dung dau mé, c6 mot lugong dau phat tan vao moi
truong, néu khong duoc xir 1y s& gay 6 nhidm. Cac hoat
dong nhu rtra xe, xuc rira bé chira nhién liéu, xudng stra
chira dong co... c6 thé 1a ngudn phat thai ddu md va giy 6
nhiém méi truong.

Nhiéu cong ngh¢ da dugc ap dung dé xur 1y 6 nhidm déu
moé nhu tuyén ndi, ling loc, chung cat, xir 1y vi sinh, mdi
cong nghé ¢ nhitng vu diém va han ché riéng [2, 3]. Trong
do, xur Iy ddu mo trong nudce bang cong nghé vi sinh dugc
cho 1a giai phap bén viing do dam bao tinh than thién moéi
truong. Tuy nhién, dé dat hiéu qua tdi vu vé mit kinh té,
nhom tac gia da 4p dung cong nghé phén tach dau bang co
hoc, két hop su dung cac chung vi sinh vat ban dia dé phan
huy luong dau trong nude thai. Viéc tuyén chon tap hop vi
sinh vét c6 kha ning phan hiy dau duoc tién hanh véi cac
mau dit, bun nhiém xang dau tai mot sd dia diém co cac
hoat dong stra chita dong co va rira xe tai Quan khu 7.

Vat liéu va phuong phap nghién ciiu
Vit liéu nghién ciru
Trén co sé khao sat mot s6 don vi phat thai dau md,

chung t6i lya chon hai don vi dai dién thugc Quéan khu 7 1a
Trung doan van tai va Xuong stra chita dong co dé thu mau.

*Tac gia lién hé:Email: dinhthivan2004@gmail.com
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Cac mau dit va bun duoc thu thap tor hé théng xa thai tai
Xuong stra chira dong co va cau rira xe cua don vi.

Phuwong phap nghién cviru

Cac mau nghién ctru duge bao quan lanh & 4°C, chuyén
vé phong thi nghiém va tién hanh nudi céy trong moi trudong
khoang GOST 9023-74 ¢6 bd sung 5% dau tho pha trong DO
(ty 18 5:95). Cac ching phan 1ap duoc nudi cdy trén may lic
250 vong/phit ¢ nhiét d6 28+2°C. Sau 7 ngay nudi cay, hit
10 ml dich nuéi cdy lan 1 chuyén sang binh tam giac chira
mdi truong khodng c6 thanh phan tuong tu, tiép tuc nudi
cay & didu kién tuong ty. Qua trinh cay truyén thyc hién 3
lan. LAy mau nudi cdy lan 3 phén lap trén méi truong MPA
thach dia [thanh phén (g/1): cao thit 3, pepton - 5, NaCl -
0,5, agar - 15 pH 6,8-7,5)] va cdy gat trén moi truong dic
trung cho ndm men va vi khuan [4]. Cac chung vi sinh vat
da phan lap dugc gilt trong moi truong MPA thach nghiéng
dé st dung cho cac thi nghiém tiép theo.

Hinh thai khuan lac ctia chung vi sinh vat dugc quan st
trén moi trudng khoang GOST 9023-74 bo sung 1% thach.
Hinh thai té bao cta chung vi sinh vat dugc quan sat dudi
kinh hién vi quang hoc d6 phong dai 400 1an va 1.000 lan.

Phén loai vi khun, nAm men dua trén so sanh trinh tu
gene 16S rRNA va ITS. DNA tong s6 ctia vi khuan va nam
men dugc tach bang kit ciia Zymo Research (USA). Poan
gen 16S rDNA duoc khuéch dai véi cip mdi 27F va 1492R;
trinh ty ITS duge khuéch dai véi cap moi ITS1 va ITS4.
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Isolation and identification
of biological characteristics
of microorganism strains that have
the ability to degrade oil
in oil-contaminated muddy soil
samples at the 7th Military Region

Thi Van Dinh*, Cao Cuong Ngo

Vietnam - Russia Tropical Center;, South Branch
Received 5 July 2018; accepted 25 September 2018
Abstract:

From three oil-contaminated muddy soil samples, we
selected a complex of microorganisms that has ability to
degrade 93% of oil content after 9 days of testing. Three
bacterial and three yeast strains were isolated from the
complex of microorganisms. The ideal temperature
for bacterial and yeast growth was 30°C; optimal pH
was neutral; the strains were cultivated in 0,1% dilute
saline solution. By using molecular biology techniques,
we identified 6 microorganism strains in the complex:
the train VK, belongs to Chryseobacterium defluvii;
the train VK, belongs to Chryseobacterium gleum; the
train VK, belongs to genus Pseudomonas sp.; the train

M, belongs to Pichia jadinii; the train NM,  belongs
to Candida tropicalis; the train NM, belongs to Candida
tropicalis.

Keywords: identification, microorganism, oil

degradation.

Classification number: 1.6

San phém PCR duoc tinh sach, giai trinh ty trén may doc
trinh tuy dong ABI PRISM®3100-Avant Genetic Analyzer
(Applied Biosystems, Foster City, CA, USA) tai Cong ty 1
BASE (Singapore). Céc trinh tu dugc xir Iy bang phan mém
BioEdit (Ver. 6.0.7, USA) va so sanh voi cac trinh tu tuong
mg cuia cac chung di dugc diang ky trén GenBank bang
cong cu BLAST trén NCBI (www.ncbi.nlm.nih.gov). Cay
pha hé dugc xay dung bang phan mém Mega (Ver.7) theo
phuong phap Neighbor - Joining.

Danh gia kha nang sir dung déu thé pha trong DO cua
tap hop chung. Ham luorng dau ton luu trong cic mau nudi
cay ¢ mdi truong dich thé dugc danh gia bang phuong phap
trong luong. Pa st dung 5% dau tho pha trong DO (ty 1€
5:95) duoc bd sung vao moéi trudong khoang (lwong dau bd
sung 5% tuong duong 8,6 gam theo trong luong khi cén),
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nudi trong diéu kién nhiét 6 30°C voi t(f)c do lac 200 vong/
phut dé nghién ctru kha nang su dung dau [5, 6].

Khao sat mot sd yéu té méi truong anh hudng téi sy sinh
truong cia cac ching vi khuan phan 1ap. Anh hudng cia
nhiét d§, pH va kha nang st dung cac nguén cacbon duoc
khao sat theo phuong phap da duoc cong bd boi Atlas va
cong su (1995) [6].

Keét qua va thao luan

Phan ldp va tzgyé:n chon cdc chiing vi sinh vdt co khd
ndng phdn hiiy dau tho pha trong DO

Tt mau thu thap, vi sinh vét st dung dau tho pha trong
DO duoc phan lap theo phuong phap lam giau trén moi
truong khoang bo sung 5% dau thd pha trong DO. T6 hop
vi sinh vat sinh truong trén dia thach duoc tién hanh tach
riéng timg chiing va quan sat hinh thai khuan lac (bang 1).

Bang 1. Cac ching vi sinh vt sinh truéng trén méi truong
khoang cé b sung dau thd pha trong DO.

TT Ky hiéu ching Dic diém khuén lac

1 VK, Khuén lac mau tréng duc, bé mit bong

2 VK, Khuén lac mau vang, tron bong, mat 16i

3 VK, Khuén lac mau tréng trong, khuén lac nho, bé mit 16i

4 NM, Khuan lac tring duc, bé mét 161, duong kinh khoang 1 mm
5 NM, Khuin lac tre'ing duc, bé mat léi, nhan

6 NM Khuan lac trz"mg duc, bé mit 16i duong kinh khoang 2 mm

Tir ddc diém khuan lac thiy trong 6 ching vi sinh vat
phan 1ap c¢6 thé 1a vi khuan hodc nam men. Theo cac nghién
ctru cua Vi Thi Thanh, Boutheina, Nilanjana, ndm men va
vi khuan déu duoc tim thiy trong cic mau dat, bun nhiém
dau [4, 7, 8] va chung da duoc nghién ctru, ap dung dé xur
Iy 6 nhiém dau mo di voi dat, nude... [2, 9, 10]. Dé khang
dinh thém, cac dic diém vé phan loai hoc da duoc tién hanh
nghién ctru. Cac két qua dwoc minh hoa duéi day:

Bdc diém hinh thdi té bao ciia 6 ching vi sinh vit phdn
Idp: hinh dang té bao 3 chung dugc quan sat bang kinh hién
vi v6i do phong dai 400 1an cho thay co 1 chung dang hinh
cau, 2 ching dang 6 van (trong d6 1 chung dang 6 van két
dinh v6i nhau thanh soi). Ca 3 ching trén déu cé cac chdi
nho dinh & dau cac té bao 16n (hinh 1).
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Hinh 1. Hinh théi t&€ bao clia 3 chling NM, ;; NM, .; NM, do

phéng dai 400 lan.
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_ Ba chung con lai rit kho quan sat & do phong dai 400
lan, do d6 quan sat & d6 phong dai 1.000 lan da duoc thuc
hién (hinh 2).

VK

VK VK

bt1 bt2 bx

Hinh 2. Hinh théi t& bao clia ba chiing VK _; VK

VK, do
phéng dai 1.000 lan.

Y

Hinh dang té bao 3 chung duoc quan sat bing kinh hié}n
vi v6i d6 phong dai 1.000 lan la t€ bao hinh que ngan dén
dai. Céc t€ bao dung don doc khong lién két voi nhau.

Ttr kich thudce té bao, dic diém sinh sén c6 thé so bo két
luan 3 chﬁng NM, ; NM, ; NM, thudc ndm men theo md
ta cia Nguyén Lan Diing va cong su [11]. Bé khang dinh
nhan dinh trén, dinh danh bang sinh hoc phan ti da dugc

tién hanh.

Pinh danh 6 ching vi sinh vdt phdn ldp: DNA tong sb
cta vi khuan va nim men duoc tach bang kit cia Zymo
Research (USA). Boan gen 16S rRNA dugc khuéch dai vé6i
cap mdi 27F va 1492R; trinh ty ITS dwoc khuéch dai voi
cap mdi ITS1 va ITS4. Két qua giai trinh ty cic doan DNA
trén dugc Blast search trén NCBI va so sanh véi ngan hang
co s& dit liéu trén Genbank. Cac doan trinh ty twong dong
cao dugc sir dung dé xdy dung ciy phat sinh chung loai
(hinh 3 va hinh 4).

Qua hinh 3 cho thay, ching nim men ky hiéu NM, ,
¢6 cung nhanh véi loai Pichia jadinii, chi s6 bootrap dat
100, két qua blast cting cho thay, chung ndm men NM,,, c6
do tuong dong 99% v6i loai nam men Pichia jadinii. C6
thé két luan, chung nam men NM,,, thudc vé loai Pichia
Jadinii. Chung nam men NM,, va NM _cung mot nhanh
v6i loai Candida tropicalis, chi sb bootrap dat 99 d6i voi
NM, , con NM, , dat 14. Két qua blast trén ciing cho thiy
hai chung NM Va NM,, c6 do twong dong cao voi loai
Candida tropzcalzs lan luO’t 1a 100 va 99%. Khi dbi chiéu
v6i ddc diém sinh hoc ctia hai ching cho thdy c6 su twong
déng vé mau sic va dic diém khuan lac, tuy nhién hinh anh
té bao lai co sy sai khac déng ké. Chiing NM,, ¢6 dang hinh
trimg trong khi d6 chung NMbx dang hinh 6 Van céc té bao
gin v6i nhau tao thanh soi gia. Dé c6 thé dua ra két luan
chinh x4c hon, nhom nghién ctru da giri hai mau NM, , va
NM, dinh danh bang phuong phap MALDI-TOF tai Vlen
K1em nghiém an toan v¢ sinh thuc pham quoc gia. Két qua
cho thiy, 2 chung NM,, va NM, thudc vé loai Candida
tropicalis. Theo nghlen cu’u cua Kleu Thi Quynh Hoa va
cs, ching ndm men Candida tropicalis phan 1ap tir giéng
khai thac dau mé Bach Ho, Viing Tau c6 kha ning phan hiy
83,37% lugng dau bo sung sau 14 ngay thir nghiém [12].
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= 14 |NMbt2
’ 9 Y Candida tropicalis GU248262.1
3 NMbx
7| Candida tropicalis IN185908.1
Candida tropiealis EU6S1852.1
10 [NVt

100 pichig jadini F1865435.1
_|:Q'berlindnem Jadinii KC844834.1
E Candidan tropicalis KI794724.1

Saccharomyces cerevisiae KX859519.1

Hinh 3. Cay pha hé gitia cac chiing NM, ,, NM,,, va NM, véi
cac loai c6 ho hang gan dua vao trinh ty ITS; loai Saccharomyces
cerevisiae lam nhém ngoai.

— 87[VKbt2

0,2 5N Chryseobacterium gleum NR113722.1

4 Chryseobacterium daecheongense NR114019.1
L Chryseobacterium frigidisoli NR109469.1

e Chryseobacterium marinum NR114212.1

Chryseobacterium taiwanense NR043715.1

47 VK«

Pseudomonas aeruginosa CP012001.1

99 Pseudomonas monteilii NR112073.1

28 Pseudomonas sihuiensis KC311562.1

1% Pseudomonas alcaliphila NR024734.1

83

88| VKia
|_| Chryseobacterium defluvi NR028942.1
100 Chryseobacterium humi NR104496.1

7| Chryseobacterium haifense NR044167.1

60" Chryseobacterium anthropi NR115099.1
Escherichia coli MG198700.1
Hinh 4. Cay pha hé gitia cac ching VK, ,, VK, va VK, , véi cac
loai c6 ho hang gan dua vao trinh tu 16S; loai Escherichia coli
lam nhém ngoai.

Két qua blast cho théy, 3 ching vi khuan VK.,» VK,
va VK, c6 do tuong ddng 98% véi cac gen twong dong
trén GenBank lan lugt 1a Chryseobacterium defluvii,
Chryseobacterium gleum va Pseudomonas aeruginosa.
Cay phat sinh chung loai (hinh 4) cho thdy, chung vi
khuan VK,,, cung nhanh véi Chryseobacterzum defluvii
chi sb bootrap dat 88, chung vi khuan VK, cung nhanh
v6i Chryseobacterium gleum chi s6 bootrap dat 87, chung
vi khuan VK,, cung nhanh v6i Pseudomonas aeruginosa,
tuy nhién ch1 56 bootrap dat 47. Tir két qua blast va mirc
d6 gan giii trén ciy phat sinh chung loai c¢6 thé két luan
chung vi khuan VK., la Chryseobacterium defluvii; VKW
14 Chryseobacterium gleum. Ching vi khuan VK, tuy cung
nhanh v6i Pseudomonas aeruginosa nhung co6 he s6 bootrap
dat 47, chi ¢ thé két luan thudc chi Pseudomonas sp.

Chi Pseudomonas dugc cho la ¢6 kha nang st dung
hydrocacbon bing cac emzym ngoai bao [8, 9], ngoai ra
nam men Candida tropicalis ciing dugc phan lap tir nude
thai cong nghiép va cling dugc cho la c¢6 kha nang phan huy
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cac san pham dau mo [7, 8]. Viéc dinh danh 6 ching vi sinh
vat trong to hop vi sinh vat dugc lam giau tr mau dét, bun
nhiém dau tir hai don vi trén dia ban Quan khu 7 cho thay
ching 1a cac chung c6 tiém nang ung dung trong xtur 1y 6
nhiém dau mo gy 6 nhiém méi truong.

Bdc diém sinh Iy, sinh héa mét s6 ching vi sinh vt phén
ldp: d& hiéu 16 ddc diém tap hop chung vi sinh vat c6 kha
nang phan hiy dau, dic tinh sinh 1y sinh hoa da duoc tién
hanh nghién ctru. Cac két qua vé sy phat trién cua cac vi
sinh vat phan 1ap duoc thir nghiém voi cac diéu kién pH va
néng d6 mubi cling nhu nhiét d6 khac nhau, Kkét qua duoc
thé hién & hinh 5.

1
o /E\

—e— VKbt1
= 0.6 —m—VKbt2
=) e VKbx

o4 —=— NMbt1

—— NMIbt2

0.2 1 —&— NMhbx
[0
o 2 1 6 8 10
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1.2
1
0.8 7
—e—VKbt1
0.6 —m—VKbt2
38 .
0.4 4
y
02 ——
o T T
o 0.5 2 2.5 3

1.5
NaCl (ganv/ lit)

—e—VKbt1
—m—VKbt2
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==V Kbx

—=—NMbt1

= NMbt2

—®—NMbx

Nhiét dé (oC)

Hinh 5. Pac diém sinh héa cia mot s6 ching vi sinh vat phan
lap.

Két qua khao sat 3 chung vi khuén cho théy, cac chung
vi khuan ¢6 dai pH va nong do mudi phu hop dé sinh truong
phét trién hep hon so véi chung naim men. Véi pH, cac
chung vi khuan chu yéu sinh truong t6t & pH trung tinh, con
o pH klem va axit cac ching déu sinh truong yéu hon han
Vi ndng d6 NaCl, cac chung vi khuén chi thich hop ndng
d6 mudi lodng, cu thé 14 0,1%, nong d¢ mudi 16n hon quéa
trinh sinh truéng cua cic chung kém di. Tir db thi vé khao
sat anh huong cua nhiét do téi sinh truong cua vi sinh vat
ta thiy 3 chung vi khuan c6 dai nhiét d6 toi wvu dao dong tir
20 dén 28°C, khi nhiét do trén 30°C thi hoat dong giam di
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mot ntra. Véi 3 chung nam men, khoang nhiét do khao sat
tir 20+50°C, theo do thi nhiét d6 toi wu cho sinh truong 1a
22°C. Khoang nhiét do ti uu dao dong tir 20-28°C. Khoang
nhiét d6 cua 3 vi khuan va 3 ching ndm men phu hop véi
dai nhiét d6 cua khi hdu mién Nam (nhiét d6 trung binh nam
27,96°C).

Danh gid kha nang phdn hiy ddu ciia tap hop ching
vi sinh vt

Theo mét s6 nha khoa hoc, sir dung tap hop ching vi
sinh vat va vi sinh vét ban dia dé xtr Iy 6 nhiém moi truong
1a hiéu qua [13, 14]. V&i ham lwong dau bd sung ban diu
8,6 gam ¢ mau ddi chung va 8,61 gam & miu thir nghiém.
Sau 9 ngay thir nghiém két qua phan hity sinh hoc dau thé
hién trong bang 2.

Bang 2. Kha nang phan hiy dau clia cic mau thir nghiém.

Luong diu truéec  Luwong dau sau thir % phan

TT Thir nghiém

thir nghiém (gam) nghiém (gam) hay
1 MAu ddichimg 8,6 8,6 0
2 Mau thi nghiém 8,61 0,53 93,8

Két qua bang 2 cho thdy, sau 9 ngay xir ly t6 hop vi
sinh vat c6 kha nang phan huy hon 93% luong dau b sung.
Theo D Vin Tuédn va cs (2017) khi nghién ciru vé kha ning
phan hiy ddu mo nhidm trong nude thai cua kho xang dau
bd X4, Ha Noi béng mang sinh hoc tu 6 chung vi sinh vét
gan trén vat liéu mang phan hiy duoc 62% lugng dau sau 5
ngay thir nghiém va sau 7 ngay luong dau hau hét da duoc
phan huy [13].

(A) (B)

Hinh 6. Anh thit nghiém kha nang phan hily dau ctia cic mau
sau 9 ngay tha nghiém. (A) Mau d6i ching; (B) MAau thii nghiem.

Theo Sunday va cs (2014) tép hop 9 chung vi sinh vét
phan lap tai mot dong séng bi 6 nhiem ¢ Nigeria ¢6 kha
nang phan huy lan Iuot 78, 85 va 88% tuong ung dau tho,
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dau diesel va dau hoa sau 14 ngay thir nghiém [14]. Nhin
vao so lidu trén cho thay, tip hop chung trong nghién ciru
clia tac gia PO Van Tuan c6 kha nang phan hity dau manh
hon ca. Tuy nhién, khi xét dén thanh phan déu mo st dung
1am ngudn co chat cho thir nghiém ta thay, tac gia P Vin
Tuén liy ngudn dau moé gdy 6 nhidm trong nude thai cua kho
xang dau chu yéu 1a ankan mach thang. Cac hop chét nay
d& duoc phan huy sinh hoc hon so véi cac hop chit mach
vong co trong dau tho, diéu nay cung phu hop voi két qua
nghién ctru vé kha nang phén huy diu moé va cac hop chit
¢6 ngudn gdc dau mo cua tac gia Sunday. Do d, su so sanh
& trén ciing chura hoan toan day du dé c6 thé két luan chinh
xéc vé kha nang phan huy cia cac tap hop ching duge phan
1ap & cac mau va dia diém khac nhau trong nghién ctru nay.

Két luan

ba tuyén chon dugc to hop vi sinh vat gdom 3 ching vi
khuan va 3 nam men c6 kha nang phan huy khoang 93%
ham luong dau bo sung sau 9 ngay thir nghiém.

Céc chung vi sinh vat c6 déi nhiét do tdi wu tir 22+30°C,
phat trién tot & pH trung tinh va ndng do NaCl thép 0,1%.
Céc dic diém sinh hoc cua vi sinh vat phu hop véi didu kién
khi hau khu vic TP Ho Chi Minh.

Pi dinh danh dwoc 6 ching vi sinh vét bang ky
thudt sinh hoc phan tG: ching VKbtl dugc dat tén Ia
Chryseobacterium defluvii VKbtl, ching VKbt2 dugc dat
tén la Chryseobacterium gleum VKbt2,; ching VKbx dugc
dat tén 1a Pseudomonas sp. VKbx; chung NMbtl duoc dat
tén la Pichia jadinii NMbtl,; chung NMbt2 va NMbx dugc
dat tén 1a Candida tropicalis NMbt2, Candida tropicalis
NMbx, tuong trng. Vi kha nang phan huy cao, tap hop cac
chung vi sinh vét tuyén chon trén c¢6 thé ing dung dé xir Iy
mdi truong nude, dat nhiém dau trén dia ban Quan khu 7.
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Sw tich luy BPA trong tram tich
khu vuc tlep nhan nwoc thai sau xu ly
ctia bai chon lap Phudc Hiép, TP Ho Chi Minh

Tréin Bich Chau’, Tran Thi Thu Dung, Nguyén Bich Ngoc, Lé Xuan Vinh
Khoa Moi truong, Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Qudc gia TP H6 Chi Minh
Ngay nhan bai 15/8//2018; ngay chuyén phan bién 20/8/2018; ngay nhan phan bién 24/9/2018; ngay chip nhan ding 28/9/2018

Tém tit:

Nghién ctru danh gi hi¢n trang Bisphenol A (BPA) trong mdi trwdng trim tich tai khu vue tiép nhan nuée thai tir
bai chon lép rac Phwoc Hi€p trong 7 thang (thang 4, 3, 6,7, 11, 12/2017 va 01/2018), bao gf)m 4 vi tri. Phwong phap
phén tich dwge st dung 1a phuong phap chiét pha rin (SPE) Kkét - hop VO’l phuong phap sac ky 16ng hiéu ning cao
(HPLC) - dau do khoi pho (MS). Két qua thu dwgce trong cac mau trim tich déu phat hién nong do cua BPA dao
dong tir 18,56-80,36 ng/g tai 4 vi tri khio sat. Nong dd BPA ¢6 xu hwéng thay ddi nhe tai cac vi tri ldy miu theo thoi

gian va khong gian do su tich liiy BPA trong moi trwong.

Tir khéa: BPA, tram tich.
Chi sé phén logi: 1.7

Dat van de

BPA duoc cho 1a chat gay rdi loan noi tiét td, 13 nhimg hop
chat dwoc sir dung nhiéu trong dan dung va cong nghiép hd trg
cho cac nganh san xuét nhu: y khoa, nhya PVC, bao bi dung
thyc pham, chét héa déo... Tuy nhién, BPA khong c6 lién két
hoa hoc véi cac thanh phan chinh trong san pham, nén sau thoi
gian sdng cla san pham ching c6 kha ning xdm nhép vao moi
truong nudc va tram tich qua su ton luu ciia chung trong nuadc
thai sau xur Iy [1]. Nam 2015, san lugng BPA trén thé gioi dat
5,4 triéu tin va tiép tyuc ting trong nhiing nam tiép theo do kha
nang ng dung cao trong san Xuat cong nghiép va dan dung.
Tuy nhién, nhiéu nghién ctru cho thay BPA c6 thé giy say thai
[2], r6i loan chitc nang tinh duc va suy giam tinh tring & nam
gi6i [3], ung thu tuyén tién liét [4, 5], gdy ung thu va ¢ phu
nit [6], la nguyén nhan cua bénh tidu duong va bénh tim mach
[7] & nhitng ngudi bi phoi nhiém. Do vay, BPA gan day da thu
hut dugc sy quan tam dac biét cua gidi khoa hoc, cac co quan
quan 1y va cong dong vi san lugng san xuat 16n, st dung rong
rdi trong nganh cong nghiép chat déo, gdy anh huong dén sirc
khoe con ngudi va moi truong [8].

Méc khac, chon lip khong phan loai la mgt phuwong phap xu
Iy chat thai rén (CTR) kha pho bién tai Viét Nam, cac san pham
¢6 chira BPA sau chu ky song s& bi dem chon 14p tai cac bai réc.
MOi truong trong céc 6 chon lap rat thuan lgi cho viéc phong
thich céc hop chat BPA vao mdi trudng théng qua nude ri rc.
Khi nude ri rac sau xu Iy dugce xa thai vao moéi truong nudc,
hop chét nay d& dang tich Ity trong trdm tich bé mat day song
va cac sinh vat nhu tom, ca..., 1a mot tac nhan gian tiép gy anh
huéng dén strc khoe con ngudi va moi truong.

*Tac gia lién hé: Email: tbchau@hcmus.edu.vn.

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(6) 6.2019

Trén thuc té, BPA trong moi truong, dac biét 1a trong tram
tich ddy chwa dugc quan tim nghién ctru nhiéu tai Viét Nam...
Hién nay ¢ Viét Nam chua c6 quy dinh nao vé ndng d6 BPA
trong nuge thai nhung ching ta khong thé bo qua nhing rii ro
tiém an cta ching d6i voi moi truong va sirc khoe con ngudi.
Do d6 nghién ctru vé “su tich lily BPA trong trAm tich khu vuc
tiép nhan nudc thai sau xir ly bai chon 1ap Phude Hiép” dwoc
thuc hién nham cung cép vabd sung co s¢ dit liéu khoa hoc vé
6 nhiém céc cht hod déo trong mdi truong tram tich do hoat
dong chon 1ap chét thai tai TP Ho Chi Minh.

Phuong phap nghién ciiu
Vi tri ldry miu

Thong tin vé cac vi tri 1dy mau dugc trinh bay nhu trong
bang 1 va hinh 1.

Bang 1. M ta vi tri 1dy mau khu vuc nghién ctu.

STT Kyhiéu Mo ta

1 N Thuong ngudn kénh Thiy Cai - cach khu vuc tiép nhan
nudce thai 700 m vé phia thugng ngudn

2 K15 Kénh 15 - khu vuc tiép nhén nudc thai tir bii chon lap

3 HN1 Ha ngudn kénh Thay Cai - cach khu vuc tiép nhan nudc thai
100 m vé phia ha nguon

4 HN2 Ha ngudn kénh Thiy Cai - c4ch khu vue tiép nhan nuéc thai

800 m vé& phia ha ngudn

Miu duoc thu trong bén thang mua mua (thang 4, 5, 6
va 7/2017) va 3 thang mua kho (thang 11, 12/2017 va thang
1/2018) Khoang thoi gian 1ay mau 1a vao budi sang, bat
dau tir 8 gio.
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BPA accumulation in the sediment
of the area receiving the processed effluents

of Phuoc Hiep landfill, Ho Chi Minh city

Bich Chau Tran", Thi Thu Dung Tran,
Bich Ngoc Nguyen, Xuan Vinh Le

Faculty of Environmental Sciences, HCMVNU - University of
Science
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Abstract:

The objective of this study was to quantify the level of
Bisphenol A (BPA) in sediment of the area receiving
effluents from Phuoc Hiep landfill during 7 months
4, 5,6, 7, 11, 12/2017 and 01/2018). The solid phase
extraction (SPE) combined with high-pressure liquid
chromatography (HPLC) - mass spectrometry (MS) was
used to analyse the target compound. The results showed
that BPA concentrations were found in all of samples,
ranging from 18.56 to 80.36 ng/g. BPA level tended to
vary slightly through time and space between sampling
sites due to the accumulation of BPA in the environment.

Keywords: BPA, sediment.
Classification number: 1.7
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Hinh 1. M6 ta vi tri 1dy miu tai khu vuc nghién ciu.
Phuwong phap ldy mdu va bdao qudn mdu

- Mau biin dugc liy theo hudng din dam bao chét lugng lay
mau va xur ly mau theo TCVN 6663-13:2015. Dung dung cu
lay mau bun dam bdo lay mau bun Ia dai dién nhat.

- Mbi mau lay vai khéi lugng 0,5 kg, cho mau tryc tiép vao
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tai ziplock nhém khong chira BPA bang dung cu ldy mau bun
Wildco Instruments cia M¥.

Thiét b va héa chit

- Méay HPLC Agilent 1200 ghép ndi véi dau do MS
micrOTOF QII cua hang Bruker - My su dung cft Eclipse
XDB-C18 (4,6x150 mm, 5 um, Agilent - My).

- May dong kho VaCo 2 (Zirbus - Btre).

- May ly tam Mikro 200r (Hettich - Drc).

- Cot SPE Florisil (1 g-6 ml) (Sigma Aldrich - Buc).

- Chuan gdc BPA (Sigma Aldrich - Ptc), do tinh khiét
>99%.

Phuwong phap phan tich

Xir [y mau: mau bun sau khi dem vé dwoc dong nhat trong
cde thuy tinh dé dam bao mau duogc dai dién nhat, sau do tién
hanh dong kho, rdi riy qua rdy 0.5 mm. Can 2 g mau bun da
qua ray vao lo vial 22 ml, thém 10 ml dichloromethane (DCM)
va chat chuan gbc BPA, r0i dem di danh vortex, tiép theo ddnh
siéu Aam. MAu bun sau siéu 4m dugc ly tim véi toc do 2.000
vong/phut trong 2 phut rdi rat phan dung dich phia trén cho vao
lo vial nau khac, 1ap lai thi nghiém 3 lan.

Lam sach va chiét tach: dung dich sau ly tim dugc lam
sach bing hé thong chiét pha rén trén cot Florisil véi hon hop
dung méi DCM/Methanol (MeOH) (95/5). Sau d6 dugc rira
giai bing h¢ dung m6i DCM/MeOH 95/5. Dung moéi sau rira
giai dugc thoi khd bang khi nitrogen 99,999%, hoa tan lai bang
1 ml MeOH cho vio vial dénh siéu am rdi loc qua mang loc
0,45 pum, sau d6 phan tich bing may LC/MS.

Phn tich mdau: BPA dugc xac dinh bang hé thong sic ky
long siéu cao ap Agilent 1200 (USA) ghép ndi hé thong khdi
phd MS phan giai cao micrOTOF-QII Bruker Daltonic (Biic).
Cac dir lidu dugce xtr ly trén phan mém Data Analysis (Bruker,
buc). Pha tinh la cot Eclipse XDB-C ¢ (4,6x150 mm, 5 pm),
dugc on nhiét ¢ 40°C. Hinh 2, hinh 3 va bang 2 cho biét thong
tin vé manh dinh tinh va dinh luong BPA ciing nhu séic ky do
clia BPA chuin va mau.

W Son S om £ 7T E i s o B T i ol ameear el o Toe 5o
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Hinh 2. Sic ky dé va phd MS clia chudn BPA 10 ppb. (A) Cudng
do manh 226,9/211,8 va cuong do manh 226,9/132,9. (B) Sic
ky d6 manh 211,8 amu. (C) Sic ky d6 manh 132,9 amu.
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Hinh 3. Sic ky db va phd MS clia méu. (A) Cudng do manh
226,9/211,8 va cuong do manh 226,9/132,9. (B) Sic ky db
méanh 211,8 amu. (C) Sac ky dé manh 132,9 amu.

Bang 2. Thong s6 vé manh dinh tinh va dinh lugng BPA.

Thai gian luu (phit) Ion dinh lwong (m/z)  Ion dinh tinh (m/z)

BPA 825 211,8 132,9

Pha dong: chuong trinh pha dong dugc thyc hién theo
bang 3 tai toc do dong 0,5 ml/phut. Trong d6, pha A 1a dung
dich nudce khirion chtra 0,1% acid formic va pha B 1a MeOH
chtra 0,1% acid formic.

Bang 3. Chuang trinh pha dong trén cft C18.

Thoi gian (phut) %Pha A* %Pha B*
0 50 50

6 20 80

7 0 100

12 0 100

(#): tinh theo % vé thé tich.

Dam bao va kiém sodt chat heong: nghién ctru ciing tién
hanh qué trinh dam bao va kiém soat chit lugng thong qua
danh gia mau tréng, gi61 han phat hién, gidi han dinh lugng cia
phuong phéap, miu tring va hidu suat thu hoi (bang 4).

Bang 4. Thong tin vé LOD, LOQ va hi¢u suat thu hoi hgp chat
BPA.

Hop chit LOD (pg/g)

LOQ (pg/g) HSTH (%)

BPA 465 1.550 95

LOD: Limit of detection (gi6i han dinh tinh); LOQ: Limit of quantitation
(gi6i han dinh lugng); HSTH: hiéu suat thu hdi.

TAP CHI

HOA HOC

NG NGHE | &t Nam 61(6) 6.2019

Khoa hoc Tu nhién n—

Keét qua va thao luan

Hién trang nong dp BPA trong moi trwong tram tich
khu vwe nghién ciru

Tai 4 vi tri nghién ciru, 28 mau dugce thu trong 2 mua mua
va mua kho dé danh gia so bo su bién thién nong do BPA
theo khong gian va thoi gian trong tram tich tai khu vuec.
BPA duogc phat hién trong tat ca cac mau thu duoc tai cac
vi tri 1dy mau (tan suat phat hién 100%), c6 gia tri dao dong
tir 18,56-80,79 ng/g. Nong do trung binh qua cac thang cia
BPA tai TN, K15, HN1 va HN2 c¢6 gia tri trung binh tuong
ung la 23,75+3,6 ng/g.dw, 47,50+14,1 ng/g.dw, 64,91£14,5
ng/g.dw va 53,69+12,1 ng/g.dw (bang 5 va hinh 4).

Bang 5. Nong do trung binh BPA theo khéi lugng khé (ng/g.dw)
trong tram tich tai khu vuc nghién ciu.

Vi tri Nong d¢ trung binh Max Min
N 23,7543,6 28,45 18,56
K15 47,50+14,1 65,33 28,36
HNI 64,91+14,5 80,79 47,66
HN2 53,69+12,1 69,61 40,54
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Hinh 4. Nong d¢ BPA trung binh trong tram tich tai khu vuc tiép
nhan nuéc thai bai chén lap Phuéc Hiép.

Su hién dién cia BPA trong tram tich d3 dwgc nhiéu
nghién ctru cong bd trén thé gidi. Két qua ndong do BPA
tai khu vuc tiép nhan nudc thai cua nghién ciru nay kha
cao so véi trong trAm tich mai tai mot con séng & Canada
c6 gia tri 0,09-9,5 ng/g [9] va tai Bac - Wiirttemberg co
gia tri 0,5-15,0 [10]. Bén canh do6, trong nghién cuu cua
Pojana va cong sy [11], BPA duoc phat hién trong tram tich
song co gia tri dao dong kha 16n, tir 2,1-118 ng/g.dw. Trong
mot cude khao sat vé strc khoe ran san ho & Okinawa, Nhat
Bén, nghién ctru di chi ra nong do BPA trong trim tich tai
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khu vire nay dao dong tir < LOD dén 6,8 ng/g, thip hon so
v6i khu vuc trim tich séng trong thanh thi (<1,2-22,0 ng/g)
[12]. Su khac biét ndng do BPA trong tram tich phan 4nh
ngudn 6 nhiém BPA trong méi trudng nude ¢ thé bit ngudn
tu nhitng hoat dong khac nhau, nhu trong nghién ctru nay 1a
tir hoat dong chon 1ap chét thai, trong nghién ctru [9] va [10]
¢6 nguodn gdc tir hoat dong cong nghiép va do thi, nghién
ctru [12] ¢6 ngudn gdc tir cac qué trinh van chuyén BPA
trong tu nhién tur noi khac dén. Hon nira, nhiing déc tinh dia
chét - thuy vin tai mdi khu vure khac nhau s& anh huéng dén
kha ning hip phy, sa ling va phan hay sinh hoc ciia BPA,
tao ra sy dao dong I6n vé néng d6 chat 6 nhiém gitra cac khu
vuc khac nhau trén thé gioi.

Sw phin bé BPA trong tram tich theo khong gian va
thoi gian

Hinh 5, biéu dién néng d6 BPA trong tram tich tai khu
vuc ldy mau trong 7 1an khao sat, cho thay nong do BPA ¢
su dao dong nhe theo khong gian va thoi gian. Nhin chung,
tai thuong ngudn kénh Thay Cai, BPA duoc phat hién c6 gia
tri thép nhét so v&i ba vi tri con lai, théip hon 2 1an so véi vi
tri K15, diém tiép nhan nudc xa thai tir bai chon lap. Picu
nay cho thdy luon c6 mot lugng nho BPA ton tai trong moi
truong trdm tich, chimg t6 BPA ¢6 thé dugc van chuyén tir
nhiéu ngudn phat sinh khac nhau di vao méi trudng nude va
sa léng tai khu vuc nghién ctu.

Tai vi tri tiép theo, néng dd BPA c6 xu hudng tang nhe,
tang trung binh khoang 1,3 lan tai HN1 so voi K15, va BPA
dat gié tri cao nhat vao thang 12/2017 (80,79 ng/g.dw). Tai
HN2, néng do BPA tang 1,1 lan so véi tai K15, hodc giam
1,2 14n so v&i HN1 (hinh 4).

Diéu nay xay ra c6 thé do Log Kow ciia BPA c6 gia tri
tir 2,2-3,4, nén BPA c6 khuynh huéng hép phu vao céac hat
ran lo ling va sa ling vao tram tich v&i mot lwong tuong
d6i. Bén canh d6, BPA khong c6 sy phan huay sinh hoc trong
dat ¢ diéu kién ky khi trong sudt 70 ngay va trong cac trim
tich ctra song ¢ diéu kién thiéu khi trong 120 ngay [13], do
vy voi diéu kién moi truong ky khi hay thiéu khi trong
tram tich tai kénh 15 va kénh Thay Cai, BPA bén trong mot
khoang thoi gian kha 1au. Tong hop két qua phén tich va
thong tin vé tinh chit ciia BPA cho thiy, BPA ¢ kha ning
tich lity trong tram tich tai khu vic nghién ctru do qua trinh
phan hity ctia chung c6 thé xay ra cham hon so véi qua trinh
hap phu va sa ling trong tram tich.
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Hinh 5. Dién bién nong do BPA theo khéng gian va thoi gian
tai cac vi tri.

Nhin chung, tai khu vuc tiép nhén nudc thai sau xu 1y cia
bai chon 1ap Phude Hiép, ndng dd BPA trong tram tich co
tang nhe theo thoi gian tai vi tri K15, HN1 va HN2. Nguyén
nhan cé sy tang 1én nay la do sy tich 1ty BPA theo thoi
gian tir nudc thai vao trim tich day khu vuc tiép nhan. Tuy
nhién, ndng d6 BPA c6 giam dot ngdt vao thang 6 tai K15
con 28,36 ng/g, giam 1,6 1an so véi thang 5/2017 (44,17
ng/g) tai cling vi tri. Nguyén nhan 1a do vao thoi diém dau
thang 6, Cong ty Moi trudng do thi c6 tién hanh nao vét bin
tai khu vuc nay, lam cho néng do BPA bi giam xuéng mot
cach dang ké. D6i vai vi tri thuong ngudn, két qua phan tich
khong cho thdy chiéu hudng thay doi ndng d6 BPA theo thoi
gian rd rét, tuy nhién nong d6 BPA trung binh trong trim
tich bé mat vao mua kho cao gip 1,5 lan so v6i mua mua.
Diéu nay c6 thé do vao mua kho, tbc do dong nude chuyén
dong trong kénh rat cham, do d6, kha nang BPA bi dong
nuéc van chuyén dén nhirng noi khac hau nhu rat it, cho nén
lam ting kha nang tich lity ciia BPA trong trim tich tai timg
dia diém lay mau.

Két qua phan tich ban dau cho thay co su ton tai cia BPA
trong moi truong tram tich bé mat khu vuc nghién ciru. Hoat
dong cta bii chon lap da dong gop mot phan déng ké vao 6
nhidm BPA trong tram tich khu vyc tiép nhan nudc thai. Sy
tich liily BPA c6 dao dong nhe theo thoi gian va khong gian.
Hoat dong nao vét bun tai kénh tiép nhan nudc thai tir bai
chon 14p dinh ky 1a can thiét nhdm giam thiéu sy tich liy
BPA trong méi truong tram tich.

LGOI CAM ON

Nghién ctru ndy duoc thuc hién véi sy hd tro tai chinh
cta S6 KH&CN TP Hd Chi Minh; trang thiét bi ciia Khoa
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Moi truong (Truong Pai hoc Khoa hoc Tu nhién, Pai hoc
Qudc gia TP H6 Chi Minh). Cac tac gia xin trin trong cam
on.
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Bién ddng ngudn nwéc mua i hang nim
¢ Dong bang song Cuiru Long
do 4nh huwong cua cac ho dap thwong luu

T6 Quang Toan*, Tran Minh Tuin, Pham Khic Thuin
Vién Khoa hoc Thuy loi mién Nam
Ngay nhén bai 19/3/2018; ngay chuyén phan bién 23/3/2018; ngay nhan phan bién 26/4/2018; ngay chdp nhan ding 10/5/2018

Tom tit:

Pong bing song Ciru Long (PBSCL) bi anh hwéng lii hang nim tir thwong nguon séng Mé Cong, véi dién tich ngap
Il dao dong tir 1 dén 2 triéu ha, muc nwéec li lon nhét tai tram diu nguﬁn Tan Chau dao dong trong khoang 2,4-5,1
m. Lii 1é6n (>4,5 m) thwong giy ra nhiéu thi¢t hai cho san xuit nong nghiép, co s¢ ha tz‘mg, con ngudi va tai san. Bén
canh cic tac hai, 1i cling dem lai nhiéu lgi ich cho dong bang nhu boi dap phu sa, nguon lgi thiy san, cii tao méi
truong dit va nuéc, diéu tiét nwéc maa can, bd sung nguén nwéc dudi dét... Cac vu canh tac chinh trén dong bang
(dong xuin va he thu) déu né tranh thoi ky lii cao aé giam thiét hai va khai thac cic lgi ich ma li dem lai. Nghién
ciru da phén tich va chi ra cac thay déi li hang nam trén d(‘)ng bfmg theo cic kich ban phat trién thuy dién ¢ thwong
luu tir gia thiét trong thoi gian tdi c6 thé 1ap lai chu01 khi twgng-thiy van twong ty nhw trong qua khir tir nam 1924
dén 2014 va kién nghi su cian thiét chuyen dbi co' ciu mia vu trén dong bang dé thich rng vdi cac thay déi thiy vin
dong chay.

Tir khéa: chuyén doi mua vu, dién bién li, PBSCL, ho dap thweng lwu, nguén nuéc, sir dung dt.

Chi s6 phén loai: 1.7

Mé dau day, tir 2003 dén 2010 va 2012 dén nay, dic biét 1a trong Iii nho
lich str 2015, myc nude tai Tan Chau chi dat 2,51 m. Do I nho
lién tuc, didu kién san xuat trong mua I ¢6 thuén lgi hon, dién
tich san xuét lta vy 3 (thu dong) trén dong bing da gia ting
dang ké (tir 500 ngan ha nam 2005 tang 1én 826 ngan ha nim
luong thuce va 90% san luong gao xuat khau cia ca nudc. Phan 2016). Tuy nhién, viéc san xuat lda vu 3 c6 phai 1a thich hop
16n luong lia gao duge san xuat. tr hai vy lia chinh dong Xuan  on0 tirong lai khi ma con cé su gia tang thém ciia céc hd thiy
Vé} h¢ thu nham khai thac cac lgi ich ma nude 1t dem lai tir boi dién ¢ thuong luu? Vi vy, xem xét anh huéng ciia céc hd dap
dap phu sa va né tranh cdc thiét hai do 1d gay ra. thugng luu dén dién bién 1o hang ndm ¢ DBSCL la rét can thict
Dién bién dong chdy mua 1§ nhitng ndm gan day cé nhimg dé tir do dua ra cdc kien nghi ve khai thac s dung dat ving
bién dong 16n, dic biét tir khi cac hé thiy dién Trung Quc voi  Ngdp 1 trén dong bang mot cach hop ly.
tong dung tich hiru ich 22,7 ty m® di vao van hanh di lam giam
dang ké dong chay mua 1ii vé ha luu. Phan 16n dong nuée lii tir
Trung Québc da bj trit lai ¢ cac hd thuy dién va chi x4 mot luong 544 1
nho xudng ha luu, thim chi con thap hon ca dong chay mua
ki¢t (hinh 1, vi tri Jinghong xem hinh 2). Thém vao do, con c6
su gia ting dang ké cua cac dap thuy dién ¢ Tay Nguyén (Viét
Nam) va thily dién ¢ Lao, két hop véi cac ho chira di c6 & Thai
Lan, nang tong dung tich hitu ich cac hd chira trén luu vic Ién
toi khoang 40 ty m°. Hoan thién ké hoach phat trién thuy dién
trén luu vuc & cac quoc gia trong twong lai co thé ning tong - | | | | | | | | | |
dung tich qhu’u ich cac hd chira 1én t&i 106 ty m’, tuong dwong Ll 16Jun 1Jul  16-Jul 31-]le_lhbi1;i-£i1:.ll,:ig£/(:-Aug 14-Sep 29-Sep 14-Oct 29-Oct
21-49% tong lugng dong chay mua 1i tuy theo cac ndm 1l 16n
hodc nho.

~ DBSCL duoc biét dén 1a vya lia gao cia Viét Nam, v6i
tong san lugng luwong thyc tang tir 6,3 tricu tan nam 1985 1én
25,9 tri¢u tan ndm 2015 [1], dong gop hon 50% san luorng
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. Hinh 1. Dién bién muc nuéc mua lii qua mét s6 nam & ha luu
L trung binh va nho lién tuc xdy ra trong nhitng ndm gan  dap Jinghong (Canh Hong) thudc Trung Quéc [2].
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Change of water resource condition during
the flood season in the Mekong River Delta
of Vietnam due to the impact
of upstream Mekong River dams
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Abstract:

The Mekong River Delta of Vietnam is affected by floods
from the Mekong River Basin with the annual flood
prone area which varies from 1-2 million ha; the flood
peak at Tan Chau - the upstream station in Vietnam -
varies from 2.4-5.1 m. Big floods (flood peak >4.5 m at
Tan Chau) often cause many damages for agricultural
production, infrastructure, people and properties.
However, floods may also bring a lot of benefits to
the delta such as alluvial sediment to fertilise the soil,
fishery resources, water quality improvement, and soil
reclamation. The existing crops like Winter - Spring and
Summer - Autumn rice crops all evade from the flooding
period to avoid the damages and exploit the advantages
of flood. The hydropower development at the upstream
of Mekong River will cause a large change to the flood
conditions in the delta. This paper presents the change
of annual flood due to the upstream hydropower
development scenarios and recommendations to change
the cropping pattern in the delta to adapt with the
hydrological change.

Keywords: change of cropping pattern, flood, land
use, Mekong River Delta, upstream river dams, water
resources.

Classification number: 1.7

Co s6 sd liéu va phucng phap nghién ciu

Co 56 56 liéu

Co s6 s liéu dung dé phan tich danh gia dién bién 1a
hang nam vé PBSCL la chudi s liéu lich st v& luu luong
dong chay hang ngay 1ay tir ngudn Uy hoi song Mé Cong
[2, 3] va cac nghién ciru lién quan [4-6] tir nim 1924 dén
2014 ¢ tram Kratie (thuoc Campuchia, trén dong chinh
M¢ Cong) cach bién gidi Viét Nam khoang 310 km. Thém
vao d6, chudi s6 liéu muc nude 16n nhat hang nam tai tram
dau ngudn Tan Chau tir 1977 dén 2014 dugc cap nhat tir
bai khi tugng thuy van khu vuc Nam B¢ da dugc st dung
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1ng Quéc
Jinghong,__

I Viét Nam

Myanma
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Théi Lan

T Bién Dong

Bien Tay [
Trudng sa

Phan ving ha lvu vye Me Cong

400 o 400 Kilometers

Hinh 2. Ban dé luu vuc song Mé Cong va phat trién thay dién
qua cac thai ky.

cho nghién ctu. Céc s6 lidu vé thuy dién dugc téng hop
tir nguodn dit liéu cua Uy hoi song Mé Cong (MRC) va cac
nghién ctru lién quan [4-6]. Muc nudc lii ing voi cac cap
bao dong tram Tan Chau duoc ly tir Quyét dinh s 632/
QDb-TTg ngay 10/5/2010.

Qua trinh phat trién trén luu vue

Qua trinh phat trién nong nghiép va thiy dién trén luu
vuc song Mé Cong [6] qua cac giai doan cho thay:

Trude 2000: trude ddy, phat trién trén luu vuc cha yéu
1a néng nghiép (¢ ving dong bac Thai Lan, Campuchia va
Lao); giai doan sau 1961 c6 thém phat trién cac ho thuy loi
va thuy dién & ving dong béc cua Thai Lan, ¢ Lao va khu
vuc Tay Nguyén cua Viét Nam cung thiy dién Manwan cta
Trung Qudc. Toéng dung tich cac hd chira giai doan nay vao
khoang 13,6 ty m°.

Giai doan tir 2001 dén nay: c6 bd sung nhidu hd chira ¢
Tay Nguyén, Lao va cac thuy dién ¢ Trung Quéc, dac biét
1a cac hd 16n Xiaowan (2010) va Nuozhadu (2012). Cung
v6i cac hd chua trude d6 da nang tong dung tich cac hod
chira trén luu vye dén nam 2015 (BPK15) vao khoang hon
40 ty m’.

Trong tuong lai, s€ con c6 nhiéu hd thuy dién duoc xay
dung, trong d6 phai ké dén ké hoach phat trién dén tuong lai
gan (TLG, 2020), thay dién trén dong chinh (TPDC) song
Mg Cong hay hoan thién cac ké hoach phat trién thuy dién &
cac qudc gia thuong luu (TLQH). Téng hop dung tich hitu
ich ctia cac hd theo cac diéu kién phan tich dugc tong hop
va duara ¢ bang 1.



s Khoa hoc Tu nhién

Bang 1. Tdng hgp dung tich hiiu ich clia cac hd trén luu vuc theo
cac giai doan.

TT  Ditu kién phan tich Ky higu (Sl:’O‘)“’ gﬁ';f;i;';)hﬁ“
1 Phét trién thiy dién tinh dén nim 2000 BL00 18 13,6
2 Thay dién Trung Qudc TPTQ 6 22,7
3 Phét trién thiy dién ¢ diéu kién 2015 PKI15 4 40
4 Thiydién 6 twong lai gin + thay dién TLG+ o, 1
dong chinh TbDC >
5 Thuy dién theo tuong lai quy hoach TLQH 150 106

Ghi cha: BLOO dugc xem nhu 1a diéu kién nén.

Giai doan trude 2000, sy gia tang cac hd chtra trén luu
vuc 1 nho, binh quan khoang 178-344 triéu m3/nam, 1a rat
nho so v6i tong luong dong chay mua lii cia luu vie vao
khoang 222-498 ty m’. Giai doan tir 2001 dén nay, su gia
tang dung tich cta cac hd chira binh quéan vao khoang 1,75
ty m*/nam. Toéng dung tich cac hd chira hién da chiém vao
khoang 8-18% tong lwong dong chay lii cua luu vuc séng
M¢é Cong, lugng tich nay dugc xem la c6 anh huong dang
ké dén dién bién 1a vé PBSCL va da phan nao lién quan dén
cac chudi sy kién 1ii nho lién tuc va i thdp ky luc nhiing
nam qua (2003-2010 va 2012 dén nay).

Phuwong phdap nghién ciru

Nghién ciru ké thira két qua phén tich twong quan gitra
cac dic trung vé dong chay 1i (tong luong 14, luu luong i)
tai tram Kratie va muc nudce 1 16n nhét hang nam tai tram
d4u ngudn Tan Chau cua tac gia va cong su [6, 7] & phan
tich dwa ra muc nude 1 16n nhét tai Tan Chau theo céc kich
ban phat trién thiy dién ¢ thugng luu véi gia thiét 1ap lai cac
chudi khi twong thity van tir 1924 dén 2014. Trong d6, thay
d6i tong lugng dong chay 1i xudng ha luu theo cac kich ban
phat trién thuy dién & thugng luu va tong dung tich hitu ich
ctia cac ho chua thuong Iuu theo cac kich ban.

Tir két qua twong quan dugce ké thira, myc nudc 16n nhat
tai Tan Chéu qua cac nam con thiéu tir 1924 dén 1976 dugc
phan tich dua ra, Kkét hop voi s6 liéu thuc do giai doan 1977
dén 2014 duogc st dung d¢é tinh toan cac thay doi vé 1ii hang
nam theo cac kich ban va theo cac cip bao dong. Tir sb lidu
phan tich cho 91 nam i gia thiét lap lai trong twong lai, s&
lwong cac tran lii tmg véi cac cap bao dong duoc phan tich
thong ké dé thiy dugc xu thé thay d6i 1ii hang nam va tir d6
dua ra cac kién nghi chuyén d6i co cau mua vy hop 1y.

Keét qua va thao luan

Thay dbi vé tan sé lii xudt hi¢n g véi cic kich bin
phat trién thuy dién thuwong luu, dwa theo tong luong li

Nghién ctru gia thiét rang, trong tuong lai néu chua xét
dén anh huong cua bién doi khi hau (BDKH), dong chay
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xudng ha Iuu sé lap lai twong tyr thoi gian qua. Do tac dong
cua viéc xay dung céac thuy dién trén luu vuc, mot ph;‘in
dong chay lii s& dugc tich lai trong hd, chinh vi vay tong
luong dong chay lii xubng ha lwu s& giam di mot lugng bang
téng dung tich hitu ich ciia cac hd nay. Tir chudi s6 lidu lich
sir, tong dung tich hitu ich cac hd theo cac kich ban két hop
phan tich thong ké, thay d6i vé tan s 1d theo cac cap tan
sudt dugc phan tich dua ra ¢ bang 2.

Bang 2. Thay ddi vé tan so li xudt hién (ng véi cac kich ban
phat trién thay dign.

Tén suét T?}n 50 lii theo cdc kich ban thity dién

tong legngli ~ Téng (s0 nam trong 100 niim)

dwge lwong li

phén tich W (ty m’) TLG + TLOH +
(P%) BL0O0 TPTQ  DPKI5 DDC TLQH BDKH
P<75% W<320 21 36 48 56 90 67
TS%<P<25%  320<W<397 56 51 44 36 10 29
P>25% W>397 23 13 8 8 0 4

Ghi chu: Gia thiét ring do anh hudng cia BDKH, tong lwong dong chay
mua lii 6 thé ting thém 10% (tham khao két qua nghién cttu ctia MRC
[4]). Cac ho tich nu6c hgp ly trong mua | (tich nuéc ty 1€ thuan véi tong
lugng 1t dén & mdi thang).

Két qua phan tich theo cac kich ban phat trién thury dién
& thuong luu cho thdy, da va s& ¢ su thay ddi rat 1on tin
s6 xuét hién cta cac nam lii theo tong lugng 1ii tng véi cac
murc tan sudt 25 va 75%. Trong 100 nim t6i, néu chua xét
dén BDKH thi TDTQ doc lap di co thé lam ting thém 15
nam 18 nho (<75%); hoan thién cac quy hoach thuy dién &
thuong luu (TLQH) s& ¢6 dén 90 nam 1i nho. Nguoc lai, s6
nam lii ¢6 téng luong dong chay vuot mirc tin sut 25% sé
giam dang ké, chi chiém 8 nam ¢ DK 15 va gan nhu 1ii 16n co
téng lugng dong chay vuot 397 ty m? (twong duong voi tong
luong g voi tan suat 25% trong lich sir 1924-2014) dugc
xem 14 rat hiém khi ma céac thuy dién thugng luu dugc hoan
tat theo quy hoach (c6 thé hon 100 nam méi c6 1 lan). Néu
xét thém yéu t6 BPKH voi lugng gia ting tong luong i
khoang 10% so véi trudc thi 1ii 16n vuot tan suat 25% co thé
chiém 4 nam trong 100 nim & TLQH + BDKH duoc xem
1a van it hon nhiéu so véi trude day (diéu kién nén 2000).

Thay doi so lwong lii rng voi cdac cd'p bdo dong tai Tan
Chdau theo cdac kich ban phat trién thiy dién o thuwong luu

Tir két qua phan tich tong lugng dong chay lii theo cac
kich ban phat trién thuy dién ¢ thuong luu va két qua tinh
muc nudc 16n nhét tai Tan Chéu theo tuong quan, sé lugng
1ii hang nam theo cac cap bao dong dugc phan tich dwara &
hinh 3 cting v&i phan b cac nam 1 trong mdi quan hé gitra
tong lugng 1 va muc nudce 16n nhat tai Tan Chéu.

Két qua phan tich & hinh 3 cho thiy, da va s& co sy thay
doi rat 16n vé tan so xuat hién ctia cac nam 1l theo cac cap
bao dong trong tuong lai theo cac kich ban phat trién thuy
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Tans§ i xudt hién theo cdc cép béo déng: TLG+TBDC
(L3p lai cde trén I tir 1924-2014)

Tén s6 I{i xuat hién theo cac cdp bdo ddng: & BLOO
(Cdc trén i tir 1924-2014)

Mue nwécmax Tan Chau (cm)
Muc nwée max Tan chau (cm)

200 200
4 B0 ) e 1Z [ puu— YR )

00 50 500 150 200 250 300 350 400 450 500
Téng lugng 15ty m3)

d) S8 tran 1 theo cac cdp bao dong: TLG_TBDC.

Tan 5§ i xudt hién theo cdc cép béo déng: TLOH
(Lap lai ede trén I tir 1924-2014)

150 200 250 3 0
Téng lugng 15 (8] m3)

a) 6 tran | theo cac cap bao dong: BLOO.

Tan 56 i xudt hién theo cdc cép béo déng: TOTQ
(Lap lai ede trén I tir 1924-2014)

Muc néemax Tan chau (cm)
Muc néemax Tan chau (cm)

. T G b 12) = = 1) e ] e ) 1 L et o ™

150 200 250 300 350 400 450 500 150 200 250 300 350 400 450 500
Téng lugng 5ty m3) Téng lugng 15ty m3)

b) S6 tran 1 theo cac cap bao dong: TBTQ.
Tan s6 Il xudt hién theo céc cép béo déng: DK15
(Lp lai cdc trdn I tir 1924-2014)

€) S0 tran 10 theo cac cp bao dong: TLQH.
Tan &6 1 xudt hién theo céc cép bo dng: TLQH+BBKH
(Lip lai cdc trén [ tir 1924-2014)

My nué e max Téin Chau (em)

Muc nuécma Tan chau (cm)

200 : 200
+ 0z = =& 12 W 1) + | TLOHSBOKH e Z] e MZ) = - 1Z) e W) W 1w
150 : 50 :
150 200 250 300 350 400 450 500 150 200 250
Téng lvong ity m3)

0 w0 450 500
Téng luomg i (¢ m3)

¢) S6 tran 10 theo cac cap bao dong: DK15.

Hinh 3. Tdng hgp phan tich s& lugng lii ting véi cac cap bao
dong theo cac cap bao dong tai Tan Chau.

Ghi cha: 11(2), 1(2), 1(Z) 1a cac cdp bao dong muc nudc 1a; HI(W), 11(W),
(W) 12 ©ng lugng 10 tiong Gng v6i cic cap bao dong muc nudc; s6 mau
dd chi tan s& 10 xudt hién (trong t6ng s6 91 ndm thly van dugc phan
tich) tuong ting v6i khong gian gidi han bdi cac cap bao dong muc nudc
va tdng luong 1a tuong dng. Vi du: s6 17 trong hinh 3(a) a tan s6 |0 xuat
hién trong tong s6 91 ndm c6 muc nudc [6n nhat tai Tan Chau 16n hon
350 cm (BD 1) va nhd han 400 cm (B 11), déng thai c6 t6ng luong di 16n
hon t8ng Iuong 1a & BD 1 (253 ty m*) va nhé hon t8ng lugng 16 6 BD 11
(321 ty m?). Luu y rang, két quéd phan tich nay chua xét dén anh hudng
do nudc bién dang ma chi xét don thuan anh hudng tii 1d song Mé Cong.

dién thuong luu. O diéu kién nhu kich ban nén nam 2000,
phﬁn 16n cac tran 1 déu vuot bao dong ca”ip I, chi c6 4 nam
lii khong vuot mirc bio dong nao trong tong s6 91 nam Ii.
Trong twong lai khi hoan thién cac thiy dién ¢ thuong luu
(TLQH), chua xét dén BPKH thi hau nhu 1 chi con 1a dudi
bao dong I11. Néu c6 xét thém anh huong do BPKH véi gia
thiét s& c6 thém sy gia tang 10% tong lugng i so véi trude
day thi 1ii vuot bao dong I1T van xuat hién nhung s luong it
hon nhiéu so véi trude day, chi c6 vao khoang 5 nam lii vuot
bao dong III trong téng s6 91 nam.

e ~
Két luan

Nghién ctru dd phéan tich mbi trong quan gitra myc nuée
1t 16n nhét tai Tan Chau véi cac dic trung 10 vé chau thd
Mé Cong tai Kratie va chi ra ring dinh 1i 16n nhat & Tan
Chau c6 tuong quan kha t6t voi tong lwong dong chay lii va
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) S6 tran 10 theo céc cap béo dong: TLQH + BDKH.
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lru luong 1ii binh quén thang 16n nhat tai Kratie. Tir két qua
phan tich twong quan nay, nghién cuu da ing dung va phan
tich dua ra cac danh gia vé xu thé 1 tir thwong ngudn séng
Mé Cong vé DBSCL giam cé vé tong lugng va myc nudce li
16n nhat trong tuong lai.

Xu thé Iii vira va nho sé& gia ting dang ké vé sé luong
& PBSCL, s nam lii vuot bao dong cép III giam déng ké,
riéng thuy dién Trung Qudc da lam giam 1/2 s6 nam i 16n,
& diéu kién thily dién nhu hién nay thi tan sut tro lai cua
cac nam 1ii 16n vao khoang 10-12 ndm/lan, hoan thién cac
thity dién theo quy hoach cua cac qudc gia thuong luu thi
gan nhu 1ii 16n ¢6 tan sut tro lai 1a hon trdim ndm, hodc ¢
xét dén anh huong cia BDKH thi tin sudt i 16n 1ap lai ciing
kha thwa, 10-12 ndm mot lan. Mt khac, s6 nam ¢6 1& nho
s& gia ting dang ké, ddc biét myc nudc 16n nhit ¢ nam I
nhé c6 thé con nho hon rat nhidu so véi muc nude cac nam
kiét truge day (dién hinh nhu 2015). Véi cac xu thé 1i giam
rat dang ké nhu phén tich va dong chay kiét ciing s& bi thay
d6i theo, dién hinh nhu han lich sir 2016 thi chuyén doi co
céu san xudt phu hop v6i nhitng thay d6i dong chay dén tir
thuong luu va cac bién dong thoi tiét cuc doan trén dong
bang 14 rat can thiét. Xu thé gia ting dién tich lua vu 3 (lta
thu dong) 1a phu hop voi quy ludt ty nhién, tuy nhién viéc
phat trién lta vu 3 trén ca dién tich dat thp chua dugc bao
bao vé tiém 4n nguy co rai ro cao néu gip nam 1ii trung binh.
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thanh ho chira cho khu vuc Tay Nguyén
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Tom tit:

Trit nwéc bing hd chira la giai phap twong ddi hitu hiéu dé cung ciAp ngudn nuwéc cho ndong nghiép, sinh hoat vio mua
kho ¢ khu vue Tay N guyen Tuy nhién, hlen nay nhu'ng vi tri cé thé xay dung duogc hd chira véi suit dau tu thép g
khu vye nay khong con nhiéu. Pé giai quyet nhu cau nwéc cho san xuit va sinh hoat, c6 mot giai phap kha thi la nang
cap nhitng cong trinh diap dang c6 vi tri thuin lgi thanh hd chu’a Bai bao trinh bay két qua nghién ciru gidi phap
ting kha nang trit nwoc cho Tay Nguyén bang viéc cai tao mjt 50 dap dang hién c6 thanh hd chira.

Tir khéa: dap dang, hd chira, tai nguyén nwéc mit, TAy Nguyén.

Chi s6 phén loai: 2.1

Proposing solutions to improve
damps into reservoirs
in the Central Highlands
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Vietnam Academy for Water Resources (VAWR)
’Institute of Hydropower and Renewable Energy, VAWR

Received 22 April 2019; accepted 29 May 2019
Abstract:

Water storage by reservoirs is a relatively effective
solution to providing water for agriculture and living
during the dry season in the Central Highlands. However,
the locations where reservoirs can be built with low
investment rates in this area currently are not left much.
Resolving the water demand for production and living,
there is a feasible solution, that is upgrading the dams
with convenient locations into reservoirs. The paper
presents the results of researching solutions to increase
water storage capacity for the Central Highlands by
improving existing dams into reservoirs.

Keywords: Dams, reservoirs, the Central Highlands, the
surface water resource.

Classification number: 2.1
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Pat van de

Tay Nguyén c6 972 dap dang nudc, dam bao tudi cho
18,8% dién tich dugc tudi cua toan vung. Cac cong trinh
nay dugc dau tu nghién ctru va xdy dung trong nhiéu giai
doan va diéu kién kinh té cling nhu k¥ thuat khac nhau.
Trong d6, c6 mot s6 dap dang co kha ning nang cap dugc
thanh ho chira nhung vi cac Iy do khac nhau ma khong xay
ho chira (nhu kinh ph1 yéu cau str dung nuoc .). Ngay nay,
do phat trién kinh té - xa hoi, mo rong san xudt va dic biét 1a
dién bién phic tap cua thoi tiét, bién ddi khi hau ngay cang
tro 1én gay gat, han han lién tuc da bién Tay Nguyén thanh
vung thiéu nudc trim trong. Bén canh do la nhu cau nudc
cho cic nganh ding nuéce ting ca vé sb luong, chat luong
v6i mire dam bao cap nudc ting.

Theo két qua nghién ciru tinh toan cua Vién Khoa hoc
Thuy lgi Viét Nam, mac du tiém ‘nang ngudn nudc mit cta
Tay Nguyén rat 16n, voi tan suit P=85%, vao nam 2050,
tong lugng nudc dén 1a 40,9 ty m?, téng luong dung la 14,8
ty m? (chi chiém 29-32%), nhung Tay Nguyén vén thiéu 5,5
ty m?® va thiéu vao cac thang mua kho (thang 1, 2, 3 va 4).
Diéu d6 doi hoi phai co cac giai phap luu trit va st dung hop
1y tai nguyén nudc mat cho khu vuc nay, va viéc nghién ctru
cai tao dap dang thanh ho chra trit nude 1a giai phap kha thi
can duoc xem xét dén.

Néi dung va két qua nghién ciiu

Danh gia kha nang luu triv cia cdc ddp ding theo dia
hinh

Hién tai, Tay Nguyén da xay dung dugc 972 cong trinh



dap dang trén tong s6 2.354 cong trinh thuy loi, tudi cho
40.734 ha cay tréng, chiém 18,8% dién tich dugc tudi toan
vung [1-5]. Trong d6, s6 luong dap dang nhiéu nhit phai
ké dén 1a tinh Kon Tum (443) va Lam Pong (194), Pik
Nong chi c6 42 cong trinh. Trén co s& cac tiéu chi lua chon
nhitng cong trinh dép dang dé dua vao nghién ctru, nhu vi
tri cong trinh c¢6 bung hd, ¢6 nhu cau can mo rong dién tich
tudi hodc nhu cau c?ip nudce khac, qua ra soat danh muc cac
cong trinh dép dang toan vung, chung t6i da dua ra danh
muc, vi tri cia 54 cong trinh dap dang c6 thé nang cép thanh
hd chira. Trong d6, Kon Tum c6 29 cong trinh, Gia Lai ¢
4 cong trinh, Pak Lak co 18 cong trinh va Lim Dong ¢6 3
cong trinh. Sau khi nghién ctru trén ban do dia hinh ty 18
1/50.000 va ban d6 dia hinh ty 1¢ 1/25.000, xem xét kha
nang luu trit theo dia hinh cua cac cong trinh, nhom nghién
ctru da lua chon dugc 26 vi tri cong trinh cé kha nang triv

Khoa hoc Ky thuat va Céng nghé

nude hon hién tai 5-20 m, riéng vdi tinh Kon Tum chi cao
hon hién tai tir 5-10 m (bang 1).

Nghién civu, tinh todn dong chdy dén va phén phéi
dong chdy dén thiét ké

Pé tinh toan duoc dong chay dén ho chira, nhom nghién
ctru sir dung ban dd mé duyn dong chay trung binh nim dé
xac dinh mo6 duyn cua ting cong trinh. Tt viéc xac dinh cac
thong sb théng ké gdm hé s6 bat ddi xtimg Cv va hé sb thién
léch Cs di tinh duoc mé duyn dong chay nam thiét ké Gmg
v6i tAn sudt P=85%. Viéc tinh toan dugc thuc hién dwa trén
mo hinh phan phéi dong chay nam dién hinh coa cac tram
thiy van tuong tu hodc cong trinh tuong tu da dugc nghién
ctru tinh toan thiét ké gan day. Két qua tinh toan chi tiét
dugc néu trong bang 2.

Bang 1. Danh muc cac dap dang c6 kha nang luu trii theo dia hinh viing Tay Nguyén.

TT  Tén cong trinh Dia diém Flv (km?) Nghién ciru kha ning lwu trit qua dia hinh

| Tinh Kon Tum

1 PépKon Trang Kla Dik La - Pk Ha 64.00 UD;:; dj:g l‘e;::nc,at(r)éiézrilcgigclut nhiéu ving long ho, nhung c6 thé ting cao d9 ngudng tran thém 2 m bing giai phap cong
) Dép Ja Tang Ya Xiér - Sa Thay 2100 ZKélhcf)ng ¢6 bung ho dé trir, nhumg c6 thé tang cao do ngudng tran thém 2 m bang giai phap cong trinh cira van, tran zic
3 bap bak San Ho Moong - Sa Thay 4,60 C6 bung hd nhung thuge viing long ho thity dién Plei Krong

4 Dbap Dakcar Ro Coi - Sa Thay 42,00 C6 thé dua 1én cao trinh 680 m, twong duwong dién tich mat ho 14 23,68 ha (dap cao 10 m)

5 Dip Ba BGéc 1 Sa Son - Sa Thay 5,06 €6 thé luu trir dén cao trinh 720 m, twong duong dién tich mét ho 1 20,96 ha (dap cao khoang 30 m)

6 Dip Ya Rai | Sa Son - Sa Thay 4,00 C6 thé Tuu trix dén cao trinh 640 m, tuong duong dién tich mét ho 14 9,35 ha (dap cao khoang 10 m)

7 Dap Ta Cang Dién Binh - Bak To 1,50 Bung hé khong 16n, nhung c6 thé ting cao do ngudng tran thém 2 m bing giai phép cong trinh cira van, tran zic zac
8 Dip Cau Ri Dién Binh - Dik To 1,50 6 thé luu trix dén cao trinh 580 m, twong dwong dién tich mét ho 14 23,08 ha (dap cao khoang 15 m)

9 Dap Mang Ruong biak Tram - Bak To 7,20 C6 bung hd nhung chi nén tang thém dén cao trinh 750 m, ting khoang 1,5 m so véi dap hién tai

10 bap Pak PLo (Dak R0 Gia)  Dak Tram - Dak To 9,00 C6 bung hd

11 bap bak Long Sa Long - Ngoc Hoi 44,00 Bung hd khong 16n, nhung ¢6 thé ting cao do ngudng tran thém 2 m bing giai phap cong trinh cira van, tran zic zic
12 bap Dak Pam bak P L6 - Bak Glei 4,70 Bung hd khong 16n, nhung c6 thé tang cao do ngudng tran thém 2 m bing giai phép cong trinh ctra van, tran zic zic
13 DPipbikGu Pik ToRe-KonRiy 8,50 C6 thé Tuu trit dén cao trinh 640 m, tuong duong dién tich mét ho 13 17,54 ha (dap cao khoang 20 m)

14 DikPo Cong DikToRe-KonRiy 400 €6 thé Iu trir dén cao trinh 660 m, twong duong dién tich mat hd 1a 3,06 ha (dap cao khoang 15 m)

15 bap Pak Po I ik Pne - Kon Riy 4,00 €6 thé Iuu trir dén cao trinh 740 m, tuong duong dién tich mat hd 13 10,83 ha (dap cao khoang 20 m)

16 bap Kon Braih 2 Dik Long - Kon Réy 10,00 C6 thé Tuu trix dén cao trinh 940 m, tuong duong dién tich mét ho 14 49,8 ha (dap cao khoang 15 m)

I Tinh Gia Lai

1 Dip Ia Sao Bién H - PleiKu 500,00 C6 thé trir dén cao trinh 710 m

2 bip Ia Poh (Chu Dang Ya) ChuPang Ya- ChuPa 50,00 6 thé trit dén cao trinh 820 m

111 Tinh Dik Lak

1 Dip o d4 Ea Ding 1 CuM'gar-CuM'gar 46,69 €6 thé trir dén cao trinh 420 m

2 Dap dang Phu Son Cu M’gar - Cu M’gar 8,20 €6 thé trir dén cao trinh 400 m

3 Dip dang Ea Nung | CuM'gar-CuM'gar 647 C6 thé trir dén cao trinh 460 m

4 Dap dang Buon Bidp Yang Tao - Lik 22,83 (€6 thé dua Ién cao trinh 560 m

5 Dép Khénh Xuin TP Budn Ma Thugt 2336 €6 thé trit dén cao trinh 400 m

IV Tinh LAm Dong

1 Pip ding KaZam Ka D6 - Don Duong 15,80 C6 thé trit dén cao trinh 1063,5 m

2 Dap dang Mring Lac Lam - Don Duong 31,30 C6 bung h dé trir nue

3 Hé thong Cam Ly Thugng Nam Ban - Lim Ha 116,00 C6 thé trit & cao trinh 1060. Tuy nhién cin phai xem xét dén vén dé ngap lut 1ong hd

Ghi cha: Flv 1a dién tich luu vuc.
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Bang 2. Phan phdi dong chdy nam véi tan suat P=85% céac cong trinh viing nghién ciu.

) Fly Tong lwgng dong chay (tr.m?)

TT  Tén cong trinh Dia diem

(km?) T n ur 14 vV Vi Vil Vi IX X XI Xl Nim
I Tinh Kon Tum
1 Dap Kon Trang Kla Dik La - Dak Ha 64,00 148 0,86 0,73 0,36 1,70 2,13 3,11 8,38 9,01 7,09 6,43 434 46,79
2 Dap Ja Tang Ya Xiér - Sa Thay 21,00 0,59 0,38 0,36 0,34 0,46 1,06 1,75 3,30 3,20 2,76 2,24 1,46 17,90
3 Dap ik San Ho Moong - Sa Thay 4,60 0,10 0,00 0,00 0,00 0,00 0,18 0,29 0,55 0,53 0,46 0,37 0,24 2,712
4 Dap Dakcar R0 Coi - Sa Thay 42,00 117 0,75 0,72 0,68 0,92 2,13 3,50 6,60 6,41 5,52 447 2,92 35,79
5 Pip Ba DGoc 1 Sa Son - Sa Thay 5,06 0,11 0,00 0,00 0,00 0,00 0,19 0,32 0,60 0,59 0,50 0,41 0,27 2,99
6 Dép YaRai 1 Sa Son - Sa Thay 4,00 0,08 0,00 0,00 0,00 0,00 0,15 0,25 0,48 0,46 0,40 0,32 0,21 2,36
7 Dap Ta Cang Dién Binh - Dak To 1,50 0,02 0,00 0,00 0,00 0,00 0,03 0,06 0,14 0,17 0,16 0,15 0,09 0,83
8 Pip Cau Ri Dién Binh - Dak To 1,50 0,02 0,00 0,00 0,00 0,00 0,03 0,06 0,14 0,17 0,16 0,15 0,09 0,83
9 Dap Ming Ruong bak Tram - Dak To 7,20 0,11 0,00 0,00 0,00 0,00 0,14 0,28 0,69 0,81 0,78 0,73 0,43 3,97
10 bap Dak P16 (Dak Ro Gia) Dk Tram - Dk To 9,00 0,14 0,00 0,00 0,00 0,00 0,18 0,36 0,36 1,01 0,97 0,91 0,54 4,96
11 bap Dik Long Sa Long - Ngoc Hoi 44,00 0,88 0,73 0,71 0,65 0,76 LIS 2,29 5,53 6,55 6,27 5,36 349 34,87
12 Dap Dk Pam Dak P Lo - bak Glei 4,70 0,14 0,00 0,00 0,00 0,00 0,12 0,24 0,39 047 0,45 0,43 0,25 249
13 bap bk Gu Dik To Re - Kon Réy 8,50 0,12 0,00 0,00 0,00 0,00 0,18 0,32 0,70 0,76 0,59 0,54 0,36 3,57
14 bik Po Cong Dik To Re - Kon Réy 4,00 0,06 0,00 0,00 0,00 0,00 0,08 0,15 0,33 0,36 0,28 0,25 0,17 1,68
15 bap Bak P 1 Dik Pne - Kon Ry 4,00 0,06 0,00 0,00 0,00 0,00 0,08 0,15 0,33 0,36 0,28 0,25 0,17 1,68
16 Dap Kon Braih 2 Dik Long - Kon Ry 10,00 0,15 0,00 0,00 0,00 0,00 0,21 0,37 0,83 0,89 0,70 0,63 043 4,20
I Tinh Gia Lai
1 bap Ia Sao Bién H - Pleiku 500,00 17,76 1142 1090 1030 13,87 3223 53,02 9992 97,08 8,55 67,77 4426 542,09
2 bip la Poh (Chu Pang Ya) ~ Xa Chu Dang Ya- ChuPa 50,00 0,96 0,56 0,48 0,56 1,10 1,39 245 545 5,86 4,61 4,18 2,82 30,44
i1 Tinh Dak Lak
1 bap ro da Ea Ding Cu M’gar - Cu M’gar 46,69 0,58 0,40 0,46 0,80 1,32 1,55 2,04 3,21 3,52 2,92 2,01 1,72 21,13
2 Dip dang Pha Son Cu M’gar - Cu M’gar 8,20 0,08 0,00 0,00 0,00 0,00 0,21 0,35 0,43 0,47 0,39 0,27 0,23 242
3 Dap dang Ea Nung 1 Cu M’gar - Cu M’gar 6,47 0,06 0,00 0,00 0,00 0,00 0,16 0,28 0,34 0,37 0,31 0,21 0,18 1,91
4 Dap dang Budn Bidp Yang Tao - Lik 22,83 049 0,37 0,41 0,59 0,99 1,22 232 2,57 2,74 1,84 1,22 131 16,06
5 Dép Khanh Xuan TP Buon Ma Thudt 2336 029 0,20 0,23 0,40 0,66 0,78 1,32 1,61 1,76 1,46 1,01 0,36 10,57
IV Tinh Lim Ddng
1 Dép dang KaZam Ka Do - Don Duong 1580 035 0,28 0,26 0,31 0,45 0,38 1,18 0,95 0,81 3,19 0,92 0,59 9,68
2 Dép dang Mrang Lac Lam - Don Duong 31,30 0,69 0,56 0,51 0,61 0,90 0,75 235 1,88 1,61 6,32 1,83 L17 19,17
3 Hg thong Cam Ly Thugng Nam Ban - Lam Ha 116,00 3,55 2,90 2,62 3,14 4,60 382 12,02 9,64 8,25 3241 938 6,03 98,37

Nghién ctvu, tinh todn va dé xudt danh muc dap ding
cdi tao thanh ho chira

Sau khi tinh toan phan phdi dong chay nim, nhém
nghién ctru tién hanh tinh toan cén bang nudc so bo dé: i)
Xac dinh dung tich trit va cao trinh trit; i1) Hodc theo giai
phép sira chira nang cap theo hudng tan dung t6i da dia hinh
va kha nang nudc dén; iii) Hodc ning cao trinh ngudng tran
béang giai phap thay thé tran hién c6 bang céc tran kiéu moi
ma khong ting chiéu cao dap nhu tran piano, dap cao su,
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dap cau chi hodc cira van diéu tiét... [6].

Két qua tinh toan cu thé cho 26 dap dang c6 thé cai tao
thanh ho chira voi téng dung tich trit nude 13 49,01 triéu m?.
Trong d6, tinh Gia Lai ¢6 2 cong trinh véi tong dung tich
trit 2,74 triéu m*; Kon Tum ¢6 16 cong trinh, tong dung tich
trir 15,01 triéu m3; Pak Lak ¢6 5 cong trinh véi tong dung
tich trit 19,45 tridéu m3; Lam Pong c6 3 cong trinh véi tong
dung tich trixr 11,81 triéu m>. Két qua tinh toan cu thé duoc
thé hién ¢ bang 3.
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Bang 3. Tong hop két qua tinh toan nang cap dap thanh hé chia viing Tay Nguyén.

Khoa hoc Ky thuat va Céng nghé n——

Kha ning trir toi da

o o - theo dia hinh Wirirtheo Yo Oen  Pexudt
TT Tén céng trinh Pia diem (km?) : thl:y van thét 5
Cao trinh W (P=85%) 63 q W triv
@) (10° m) (10° m%) Cao trinh (m) (10° m’)
| Tinh Kon Tum 15,01
1 Pap Kon Trang Kla bak La - bak Ha 64,00 46,79 42,11 Chiéu cao ngudng tran nang 1én 2 m 0,37
2 Dap Ja Tang Ya Xiér - Sa Thay 21,00 17,90 16,11 Chiéu cao ngudng tran nang 1én 2 m 1,10
3 bap Dbak San Ho Moong - Sa Thay 4,60 2,72 2,44 Chiéu cao ngudng tran nang 1én 2 m 0,28
4 bap DPakcar R0 Coi - Sa Thay 42,00 680 0,95 35,79 32,21 680 0,95
5 Dap Ba BGéc 1 Sa Son - Sa Thay 5,06 720 2,52 2,99 2,69 720,00 2,52
6 Pap Ya Rai 1 Sa Son - Sa Thay 4,00 640 0,44 2,36 2,13 640,00 0,44
7 Pap Ta Cang Dién Binh -bBak To 1,50 0,83 0,74 Chiéu cao ngudng tran nang 1én 2 m 0,10
8 bap Céu Ri Dién Binh -bak T6 1,50 580 1,38 0,83 0,74 574,00 0,70
9 Pap Mang Ruong bak Tram -Dak To 7,20 3,97 3,57 Chiéu cao ngudng tran nang 1én 1,5m 0,13
10 Pap Pak P 16 (Pak Ro Gia) Pak Tram -bak To 9,00 4,96 4,47 2,46
11 bap bak Long Sa Long -Ngoc Hoi 44,00 34,87 31,38 Chiéu cao ngudng tran nang 1én 2 m 0,14
12 Pap bak Pam bak P Lo - Bak Glei 4,70 2,49 2,24 Chiéu cao ngudng tran nang 1én 2 m 0,06
13 bap biak Gu Pak To Re -Kon Ray 8,50 640 1,64 3,57 3,22 640,00 1,64
14 Dbk P6 Cong Pik To Re -Kon Ray 4,00 660 0,21 1,68 1,51 660,00 0,21
15 Pap bak Po 11 Pak Pne -Kon Rz:iy 4,00 740 1,01 1,68 1,51 740,00 1,01
16 Dap Kon Braih 2 Dak Long -Kon Rﬁy 10,00 940 2,9 4,20 3,78 940 29
11 Tinh Gia Lai 2,74
1 biap Ia Sao Bién H6 - PleiKu 500,00 710 1,29 542,09 487,88 710,0 1,29
2 Pap Ia Poh (Chu Dang Ya) ?%EE"P?E"“% Ve 50,00 820 1,45 30,44 27,39 820,0 1,45
1 Tinh Pak Lak 19,45
1 Pap ro da Ea Ding 1 Cu M’gar - Cu M’gar 46,69 420 1,17 21,13 19,02 420,0 1,17
2 Dap dang Phu Son Cu M’gar - Cu M’gar 8,20 400 4,72 2,42 2,18 397,0 2,47
3 Pap dang Ea Nung 1 Cu M’gar - Cu M’gar 6,47 460 1,19 1,91 1,72 460,0 1,19
4 Dap dang Budn Biap Yang Tao - Lk 22,83 560 1,19 16,06 14,45 560,0 1,19
5 Dap Khanh Xuan TP Bu6n Ma Thuot 23,36 400 13,43 10,57 9,52 400,0 13,43
IV Tinh LAm Déng 0,00 0,00 11,81
1 Pap dang KaZam Ka D6 - Bon Duong 15,80 9,68 8,71 1.063,5 4,14
2 Pap dang Mrang Lac Lam - Don Duong 31,30 19,17 17,26 6,22
3 Hé théng Cam Ly Thuong Nam Ban -Lam Ha 116,00 98,37 88,53 Chiéu cao ngudng tran nang 1én 2 m 1,45
Téng 26 49,01
Ghi cht: W la dung tich.
Két luan va kién nghi va khai thac hiéu qua tai nguyén nudc mit phuc vu phat

Két qua diéu tra phan tich sb lidu, nghién ctru thuc dia,
phéi hop vai cac chuyén gia ¢ dia phuong, nghién ctru, tinh
toan trén ban do dia hinh ty 1¢ 1/50.000 va ban d6 dia hinh
ty 1¢ 1/25.000, nhom nghién ctru da xac dinh dugc kha nang
trir tbi da theo diéu kién dia hinh cta cac cong trinh dap
dang c6 kha nang cai tao thanh hd chira dé trir nudc. Nhom
nghién ciru dé xuit danh muc 26 cong trinh dap dang c6 thé
cai tao thanh ho chira véi tong dung tich trir khoang 49,01
triéu m’.

Do khong thyc hién trén ban dd dia hinh ty 1& 16n, va tinh
toan thiy van theo phuong phap twong tu, nén két qua tinh
toan co sai s6 16n. Nhung d6 1a cac dong gop co y nghia va
1 tién dé cho nghién ciru chi tiét & cac bude tiép theo.

LOI CAM ON
Noi dung bai bao 1a két qua nghién ciru cia dé tai cap
nha nudc “Nghién ctru giai phap nang cao kha nang luu giir
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trién bén vitng khu vuc Tay Nguyén” (méd s TN16/T01).
Céc tac gia xin chan thanh cam on.
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Sir dung md hinh toan kiém tra hiéu qua gy boi, ning béi
tai Soc Trang va Ca Mau
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Tom tit:

Viéc 4p dung cac md hinh toin dé md phong qua trinh truyén séng ven bd, twong tic song, dong chay va van chuyén
bun cat rat pho bién hién nay. Bai bao dé xuit két hop hai md hinh toan Swash va XBeach dé tinh toan hi¢u qua
giy bdi cho 2 tiéu khu vue tai Séc Tring va Ca Mau. Quy trinh tinh toan dwgc bit dau véi Swash dé tinh ra chiéu
cao séng sau khi giam va sau d6 ding XBeach dé tinh van chuyén bun cit va boi ling. Két qua tinh toan cho thiy,
toc do gﬁ‘y bdi trung binh dat 30-35 cm/nim, va két qua nay twong ddi chinh xac trong pham vi dai 30 m phia sau

twong mem.

Tir khéa: hiéu qua giy béi, hiéu qua giam séng, mo hinh toan.

Chi s6 phdn logi: 2.1

Using numerical models
to test the effectiveness of accretion
in Soc Trang and Ca Mau provinces
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Received 26 September 2018; accepted 13 November 2018
Abstract:

The application of numerical models to simulate
nearshore wave propagation process, wave interaction,
flow and sediment transport is very popular nowadays.
This paper proposed combining the two numerical
models Swash and XBeach to calculate the efficiency of
accretion for two sub-regions belonging to Soc Trang and
Ca Mau. The calculation procedure began with the Swash
model to calculate the wave transmission, and then the
XBeach model was used to calculate sediment transport
and sedimentation. The results showed that the average
accretion rate was 30-35 cm/year, which is relatively
accurate in the range of 30 m behind the bamboo fences.

Keywords: efficiency of accretion, numerical models, wave
reduction effect.

Classification number: 2.1
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Md dau

MO0 hinh toan da va dang la cong cu hitu hiéu giup ich cho
viéc tinh toan truong song, dong chay, kha ning van chuyén
bun cat nham dwa ra cac giai phap ky thuat chng x6i 16 va thiét
ké cac cong trinh bao vé bd bién. M6 hinh XBeach 1a mot mo
hinh toan mé phong kha diy du tac dong cia cac yéu té dong
lwe. XBeach ¢6 wu diém cho phép tinh toan tac dong ctia nhoém
song, md hinh nay chu trong vao ché d song khong tinh tai,
trong d6 cho phép xét dén dong thai cua nhom séng, can thiét
cho viéc md phong ché do thuy dong lyc ving nude nong tir
dudng song do tré vé bo. XBeach tinh todn van chuyén bun cat
réat tot, ddc biét dbi voi tram tich hat rdi, ngoai ra mo hinh nay
con tinh duoc hidu tng cap phdi hat day. Tuy nhién, trong tinh
toan ciia XBeach khong ké dén su c6 mit ciia cong trinh c6 tinh
niang giam song. Swash c6 tinh ning ban dau 1 mo phong cac
dong chay truyén song va dong chay nudc nong, bién déi manh
¢ vung ven bo. Qua cac phién ban chuong trinh phin mém, mot
50 tinh nang mai dugce b6 sung bao gom truyén song qua cong
trinh x0p rong, thuc vat va van chuyen bun cat ddy, tuy nhién
Swash khéng cho phep tinh bién doi hinh thai day bién, didu
nay rat quan trong dé danh gid boi 1ang Do @6, can két hop uu
diém ciia hai m6 hinh nay dé giai quyét bai toan danh gia hiu
qua gy bodi cia tudng mém.

Doi tuong va phuong phap nghién ciu
Déi twong nghién civu

Hai tiéu ving nghién ctru thuéc Pong bang song Ciru
Long: vi tri thu nhit thudc xa Tan Hai, huyén Phu Tan, tinh
Ca Mau (8°55’17.9”N, 104°48°05.2”E); vi tri thr hai thudc
xa Vinh Hai, thi xd Vinh Chau, tinh Soc Trang (9°23°30.7”N,
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106°11°15.2”E). Két qua do dac cho thdy, ty 1& tram tich hat
min rat 16n [1, 2], kich thuéc floc bién d6i nhu sau: vao mua
1, ¢& floc 50-200 pm chiém 20-30%, ham luong thé tich 1a sét;
vao mua can, ¢d floc 30-40 um chiém 20-40%, ham lugng thé
tich 1a sét.

Xét trong thanh phén cat khong dinh, cac mau & ving ven bos
Déng bang song Ciru Long cho thiy, duong kinh hat ¢6 sw phan
hoa gitra mia 1& va mua can [3]. Cu thé, vao mua 1d (9/2013),
D, =113 um (khoang bién ddi 29-252), vao muia can (4/2014),
D —103 um (khoang bién dbi 15-262) (hinh 1).

Hinh 1. Cac diém s& liéu dia hinh trich tir hai do cho tiing tiéu viing
Ca Mau (A), Séc Trang (B).

Két qua do dac mau cat thuc dia trong mot nghién ciru
thugc Chuong trinh hop tac Viét - Dirc [4] cho théy, mau cat
thuc dia ving bién Ty ven bd ¢ Ca Mau co6 bun cat rét min
(Dy;~20 pm), con tai Soc Trang, gan clra song bun cat tuong
do1 tho hon (D,~50 um), ham lugng bun sét twong tmg 1a ~90
va 60% (hinh 2)
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Hinh 2. Phan b§ ctia dudng kinh hat trung vi D
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Phwong phap nghién ciru

Quy trinh bt dau bang tinh toan v6i Swash dé ra chiéu cao
song sau khi truyén qua cong trinh va sau d6 ding XBeach dé
tinh toan van chuyén bun cat va bdi lang. Dé khic phuc nhimng
nhuoc diém ctia hai mo hinh nay, tién hanh cai tién kha ning
giam séng va kha nang bdi lang tram tich. Vé kha nang giam
song phin mém moé hinh Swash [5] phién ban 4.01 ap dung
phuong trinh VARANS, trong d6 cac luc trong moi truong
rong dwoc md hinh hoa theo cong thirc thuc nghiém cua Van
Gent (1995) [6]. V&i trudng hop song truyén qua cong trinh,
ton that do rdi dong s& 16n hon trudng hop chi co dong chay, do
16m t6n that phy thudc vao sé Keulegan Carpenter. Vé boi lang
trdm tich, ngoai tinh toan truyén song can bd sung mé lénh mo
ta qua trinh bdi ling, ddc biét d6i vi thanh phan trdm tich min.
Cac luong tram tich x6i 16 hoic bdi lfmg duogc xac dinh bfing
cong thirc Partheniades (1965) va Krone (1962).

Dé kiém tra kha ning clia mo hinh Swash truéc khi ap
dung cho khu vyc tinh toan, tién hanh kiém tra hiéu nang cua
mo hinh Swash bé‘mg cach chay mo6 hinh mat cét cho kich ban
dién hinh tai cac diém cach by 200 va 100 m véi cac thong so
diu vao gdm: pham vi bii co bé rong ngang 500 m, do doc
day tanp=0,5%, chiéu cao song t6i H =0, 3 m, hé s6 ma sat day
C=0,02, chu ky song dinh phod T, —4s hé s6 hinh dang song ngau
nhlen v=3,3, ham tan hudng co6 dang c0s*°0 tai vi tri cach bo
150 m, d9 sau nudce trung binh 0,7 m, mién tinh toan dugc chia
thanh céac 6 ludi bé rong déu, Ax=0,5 m. Két qua chay mo hinh
cho thiy, khi chua co cong trinh, chiéu cao séng tién vio bai
it bi suy giam. Tiép do, dit cong trinh tai vi tri cach bd 150 m
chon cc thong sb sau: do rong n=0,5, duong kinh két céu x4p
rong d=1,8 m, chiéu cao cong tr1nh h =1,2 m, h¢ s hiéu chmh
ton that chay tang o ,=200, hé 50 hleu chinh ton that chay rdi

B =11

Két qua tinh toan cho thay, H,_. . <0217 m, H_, . =0,122
m tuong mg v6i hé sé ning luong song truyén qua hang rao
K,=0,56. Nhu vay kha phu horp voi két qua ciia Mai Va cs (1999)
[7] khi thuc nghiém cho thdy K,=0,5-0,7 va tri s0 trung binh

theo hdi quy dat 0,58.
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Trong md phong XBeach cho bdi ldp bai bién thoi ky dai,
can chon cac nhom thong s hai vin (g véi diéu kién trung
binh nhiéu nam, thong s6 dia hinh va bun cat ciing nhu phai
tham s6 héa cong trinh tuong mém giam song.

Théng s6 séng: sb liéu song thu dugc bang mod hinh
WaveWatch cho thoi doan 11 nam (2006-2016) ngoai khoi tai
Soc Trang (toa do 106.5°E, 9°N, ¢ vung nudc sau ~24 m) va
Ca Mau (toa d 104.5°E, 9°N, vung nudc sau ~16 m) dugc thé
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Hinh 3. Hoa sdng viing ngoai khoi Ca Mau (A) va Séc Trang (B).

Chu ky song tai hai khu vuc tuong d6i ngan, theo biéu
d6 tuong quan H ~T, 6 thé thay rd hon ngoai khoi Séc
Trang 16n hon va chu ky c6 thé 1én den 12s, trong khi ving
bién Tay Ca Mau <2 m va chu ky ngin <6s (hinh 4).
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Hinh 4. Tuong quan giiita chiéu cao séng va chu ky séng ngoai
khoi 2 vung nghién ctiu.
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Thong $6 muee nude: Vi tri Soc Trang co ché do ban nhat
triéu khong déu, do 16n tridu bién dong manh, khoang tir 1,5
(ky tridu kém) c6 thé dén 4,0 m (ky triéu cuong). Vi tri Ca
Mau phia bién Tay c6 ché do nhat tridu khong déu, do 1on
triéu cuong 1,3 m, tridu kém khong déng ké (hinh 5).
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Hinh 5. Myc nuéc triéu tai hai khu vuc nghién ciu.

Piéu kién gié: khu vuc chiu anh huong chung cia glo
mua, c6 hai hudng gié chinh dong béc, tAy nam vai tan suét
xay ra lan luot 11,6 va 12,3%, toc do gi6 trung binh 13 4 knot
hay 2 m/s. Tbc do gi6 16n nhat tai do cao 10 m dbi v6i Ca
Mau 1a 24,3 m/s va dbi v6i Soc Trang 1a 20 m/s (lay theo
sach Bién Dong, tap 2) (hinh 6).
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Hinh 6. Hoa gi6 theo tram do Ca Mau.

Dong chay séng, dong triéu: tiéu ving Soc Trang chiu
anh huong truc tiép ctia dong chay tir mit song ciing nhu
dong triéu d6i hudng hai lan trong ngay, tuy nhién dé cho
don gian ta khong xét dén anh huong cua nhimg yéu to nay.

Trdam tich: trong tinh toan v6i Swash sir dung két qua do
dac ctia Wolanski va cs (1998) [2], nong d6 trung binh do
sdu ~0,4 kg/m?, hé sé,Von Karman a =5,5, $6 Schmidt bun
cat o =0,7, d6 nhétroi v =0,5 m?/s.



Trong md hinh XBeach nhép cac tham sd: do rong bun
cat (pOI—O 4) d6 khéi bun cat (p,=2650 kg/m?*), kich thu6c
va van tdc ling chim 1an luot nhu sau: i) V6i ving Ca Mau,

D, =30 um, w ~0,9 mm/s; ii) V6i vung Soéc Trang, D =50
um, w =2-3 mm/s.

Twong mém: trong Swash cdc gia tri mac dinh la 0,=200
va B=1,1. V&i duong kinh céu kién d~1 cm, d6 rong n~0 5,
do nhot dong hoc ctia nudc v~10° m%/s, ta xac dinh dugc hé
s6 ton that dong chay tang o va dong réi B theo Engelund
(1953). Cu thé:

o = a,(1-n)*v/n’gd*= 0,408
B =B,(1-n)/n’gd = 44,9

Cin cir vao thiét ké tuong mém cua 2 tiéu khu ta c6 do
rong tuong mém dat dugc bang 0,8.

Tham bién sé tri: chuong trinh Swash chay trén lu6i tinh
toan c¢6 budc 6 ludi rong Ax=0,5 m. Xét trong dicu kién
song trung binh ¢6 budc song 20 m thi moi budce song dugce
bicu dién trén d§ dai 40 6 ludi, bude thoi gian trong kich
ban mo6 phdng nay At=0,05s.

Két qua mé phéng

Tinh toan truyén song theo 1 chiéu doc trén mat cit

ngang giip ta nhan biét rd nhitng qua trinh vat 1y. Két qua

phan b chi€u cao song tinh toan (hinh 7) cho thiy, hé s6
truyén song ¢ Ca Mau K =0,63 va Soc Trang K =0,62.
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Hinh 7. Biéu dd giam séng trén mit ciit ngang.

Pé dic trung cho kha ning lam di dong bun cat cua
van tbe quy dao song ta xét dai luong van tbc ma sat u,
Trich xuét gia tri ndy tai 2 diém cach bo Séc Trang 140 va
160 m (hinh 8) cho thay, véi cac thong so: do réng n=0,5,
duong kinh két ciu x6p rong d=1,8 m, chiéu cao «cong trinh
h =1,2 m, d§ sdu nudc trung binh 0,7 m, van toc tic thoi
blen dong theo chu ky song va c6 gia tri duong cho thay XU
hudng dua bun cat vé phia bo, xu hudng nay cang vé phia
bo cang 1o nét. Xét gia tri trung binh va do 1éch chuén thi
tai vi tri 160 m, u,=0,006+0,002 m/s, con tai vi tri 140 m,
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u,=0,011+0,003 m/s. Méc du van tbc nay tuong dbi nho
nhu‘ng c6 thé gay bién ddi day bién.

0,03
140m
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Hinh 8. Van toc ma sat tai hai vi tri cach bo Séc Trang.

Két qua tinh toan phan b ndng d bun cat lo limg dugc
thé hién ¢ hinh 9 cho thay, néng d6 bun cat 1on nhét xay ra &
viing gan bo, phia sau rao chin, noi ¢6 chiéu cao séng nho.
Tai vi tri gan sat rao, ham luong tram tich lo limg ~10 kg/
m’, nghia la c6 thé gay ra mot 16p boi lang day ~1 cm néu
tram tich chim lang hoan toan. Day 1a bé day phi hop so véi
d6 sau nude tai chd <1 m.
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Hinh 9. Phan bd ham lugng bun cat lo ling vi tri rao cay tai
X=150 m.

Hién nay tinh nang ciia Swash khong cho phep xéac dinh
luong trim tich bdi lang “tinh” (S,-S,) va thong tin hién c6
khong nhiéu, khéng cho phép tmh theo cach chinh xéc hon
nén ta phai ndi suy theo cach sau:

Tai vi tri X=140 m (vung nudc noéng) tu két qua van toc
ma sat do dong chay u,=0,011 m/s, tinh dugc ung suat do
dong chay t,=0,124 N/m2 Thanh phan ung suét do song co
gia tri trung b1nh

N 1
8, =2 A (do)

Trong d6, hé s6 ma sat song dugce tinh theo cong thirc

Nielsen:
0,2
K, j — 6,3:]
A

£, = exp|:5,5[




s Khoa hoc Ky thuat va Céng nghé

Ciing tai vi tri nay, chidu dai song L= (gh)“T 11,15 m.
Bién d6 dao dong va van tbc cuc dai ciia phan tir nu’oc tai
day lan luot 1a A=0,184 m va u =0,29 m/s. Vi do g6 ghé
day Nikuradse k =0,4 mm, tinh du’oc f =0,0092 va 1,=0,394
N/m2 Ung sut tong hop do vay bang 0,518 N/m?.

Dé’tinh S, voi gia tri dién hinl} D, =30 pm, ta cé‘ toc do
chim lang cua floc 1a 0,9 mm/s. Két qua ham lugng tram tich
lo limg ctia 16p day ~27 cm gan ddy 1a 40 kg/m?. Can cir vao
két qua tinh ham luong ctia 2 16p phia trén lan lugt 13 22,7
va 14,8 kg/m?, ¢6 thé woc tinh ham lugng sat day ¢, =50 kg/

m?. Vi g sudt t6i han bdi ling da chon so bo T, dfl N/m?,

tinh dugc S =2,169x10* kg/m*/s. Mat khac, véi gia tri da
chon rm—O,Z N/m?, ta co S =3,18%x10~ kg/m?/s.

Do két qua tinh toan S S, phan anh dugc xu thé"bck)i ling
nhung 2 dai lugng nay chénh 1&ch qua Ion, lugng b6i 1én ti
2,166x1072 kg/mz/s Vi véy, can chinh lai cac tham s6 T_ e Tore
va E. Theo két qua nghién ctru tinh Kién Giang [8], & ving
bai bién ¢o do sau 0,5-0,7 m, noi co6 diéu kién tuong déng,
do6 day 16p tram tich bdi do dwoc trong nam 2010 1a A z~30
cm. Sau khi hi¢u chinh cac gia tri tham s6, lay t,_ =1,0 N/m?,
T,.~0,2 N/m? va E=2x10 kg/m?/s cho tiéu ving Ca Mau.
Thyc hi¢n tlrorng ty ddi voi tiéu vung Soc Trang, két qua
tinh toan dugc tong hop trong bang 1. C6 thé thay rang,
luong bdi ling tinh duoc kha hop 1y voi toe d6 bdi ling ban
dau khoang 30-35 cm/nam, murc do nay twong duong voi
bdi ling tai Kién Giang da dugc Cudng va cs (2012) bao
cao [9].

Bang 1. K&t qua udc tinh lugng boi lang va xéi 16 tai vi tri X=140
m.

Ving Ca Mau Séc Trang

ks 0,0016 0,002

m(N/mz) 0 02
E (kg/mz/s) B e ...‘ZXIO R
Sd(kg/mz/s) o 1 9X102
Sc(kg/mz/s) S o 4 62X10 o
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Do m hinh toan rat nhay véi cac tham s T, VAT,  nén
de dam bao két qua hop 1y, chung t6i da didu Chll’lh 2 thong
s6 nay khac nhau cho timg tiéu ving (nhung khong khac
qué nhiéu). Ngoai ra, do téc d bdi ling khac nhau nhiéu
trén timg mit cat ngang, nén dé nghi can tinh toan véi cac
thong s6 bién doi trén mat cit ngang. Chang han, c6 thé
chonk bién ddi. Vi Ca Mau, khi k =1,6 mm thi tinh ra bodi
ling hop ly cho vi tri X=140 m nhu’ng voi k=1,0 mm lai
hop 1y cho vi tri X=120 m.

Két luan

Két qua mo phong giai phap cong trinh mém gay boi
két hop trong cdy ngap man (VST, GIZ) gdm 2 phan: giam
song va tao bii gay bdi. M6 hinh Swash dugc sir dung dé
tinh toan theo 2 budc, ap dung cho ting tiéu ving. Két qua
tinh toan giam séng kha tot, phit hop véi s6 liéu do dac thi
nghiém cua cac chuyén gia Puc [7]. V& két qua tinh gay boi,
luong bdi ling tinh dugc vai toe do bdi ling khoang 30-35
cm/nam. Két qua tinh toan nay tuong dbi chinh xac trong
pham vi mot dai bén trong gan rao (bé rong dai khoang 30
m).
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Ché tao va nghién ctru qua trinh tao thanh don pha perovskite
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Tém tit:

Hé hop chit La_Sr CoO, dugc ché tao bang phwong phap phan irng pha rin. Qua trinh tao thanh don pha perovskite
ABO, dugc nghlen ciru bang cac phép do nhiéu xa Ronghen (XPD) va nhiét hrgng ké vi phan quét (DSC) véi hai h¢
maiu che tao (hé mau I va II). Qua trinh tao thanh don pha perovskite ABO‘3 ciia hé cobaltite dwoc minh chirng bing
cac két qua xac dinh cAu tric tinh thé cia vit li€u, sw phan tich cac gian do phan tich nhiét vi sai (DTA) va d¢ giam

trong lrgng (TGA) ciia cic hé miu.

Tir khda: ché tao mau, phwong phap phan ng pha rin, qua trinh tao thanh don pha perovskite ABO..

Chi s6 phén loai: 2.5

Preparation and research
of the process of single-phase perovskite
formation in the system

of La_Sr Co0,(x=0.1; 0.3; 0.5) compound
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Abstract:

The system of La_Sr CoO, compound have been
prepared by the solid state reaction method. The process
of creating the single-phase perovskite ABO, have been
studied by the X-ray Powder Diffraction (XPD) and
Differential Scanning Colorimeter (DSC) measurements
with two cobaltite systems I and I1. The performed single
phases of perovskite ABO, in these cobaltite compounds
have been proved by the results on the determination of
crystalline structure and the analysis diagrams of DTA
and TGA.

Keywords: process of creating the single-phase perovskite
ABO,, sample preparation, solid state reaction method.
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Nhung nam gan day, hop chét cobaltite La _Sr CoO,, mot
trong cac h¢ vat li¢u cau truc perovskite co nhleu tinh chat dac
biét dang duoc nhiéu nhém céc nha khoa hoc nghién ctru. Boi
vi su ton tai cdu truc bat dién ABO, tao thanh truong tinh thé
bat dién voi cac tuong tac tinh di¢n gilta ion kim loai B ¢ tam
va cac ion 6 xy ¢ dinh bat dién da giy nén mdt loat cac hi¢n
tuong dac biét nhu: khi khong pha tap, chung la cac dién moi
phén sat tir; khi pha tap Sr cho La, trong hop chat hinh thanh
trang thai spin thily tinh & ndng do pha tap x<0,18, hodc d4m
thuy tinh tir & nong d6 x>0,18. Nguyén nhéan chinh giy nén cac
tinh chit ddc biét nhu: chuyén pha kim loai - dién moi (MT-IS),
chuyén pha sat tir - thudn tir (FM-PM), c4c hiéu tng tir nhiét
khéng 16 (CMR) va méo mang Jahn - Teller (J-T) trong hé hop
chit nay 1a do khi thay thé cac ion Sr** cho La* thi mot phin
ion Co** chuyén thanh Co* dé dam bao trung hoa dién tich.
Kéo theo d6, ngoai tuong tic siéu trao d6i (SE) phan sat tir
(AF) cua cac ion Co cling hoa tri, con ton tai cic twong tac trao
d6i kép (DE) st tir (FM) ciia cac ion Co khac hoa tri. Sy dong
tOn tai va canh tranh ciia cac trong tic nay quyét dinh tinh chat
tir va tinh chit dan ciia vat liéu. Hon nita, vi Co 1a nguyén t6 co
nhiéu trang thai spin (trang thai spin thép LS, trang thai spin
cao - HS) cling gop phén lam thay doi cac tinh chat vat Iy cua
vat liéu. Nhiéu bang chimg thyc nghiém cho thay, nhig trién
vong g dung to 16n ctia cac vét li¢u cau truc perovskite ABO,
trong cac linh vyc dién tr, cong nghé thong tin, tu dong hoa va
may lanh [1-3].

Bai bao nay trinh bay mot s6 két qua nghién ctru vé phuong
phép ché tao miu va qua trinh tao thanh don pha perovskite

ABO, trong h¢ hop chét cobaltite La,_Sr CoO, v6i x=0,10;
0,30 va 0,50.

a1
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Vat li¢u va phuong phap nghién ciiu

Céac mau c6 thanh phan danh dinh La _Sr CoO, (x=0,10;
0,30; 0,50) dugc che tao bang phuong phap phan ung pha rén.
Cac bot oxit va mudi (La2 ) SrCO,, Co0,) co do sach pha
3N-4N, duogc tinh todn va can theo hop thuc danh dinh. Hon
hop duoc nghién, tron trong cdi ma ndo khoang 2-3 gid, sau do
ép bot thanh cac vién mau c6 duong kinh ¢& 20 mm va ¢ do
day 1-1,5 mm v6i ap sudt p=4 T/cm2 Cac vién mau dugc chia
thanh 2 phan: phan 1 (goi tdt la hé mau I) va phan 2 (goi tdt la
hé mau II).

Hé mau I bao gém cac mau duoc ép thanh vién sau khi
nghién, tron thanh phan hdn hop cac 6 xit. Cac vién mau
nay dugc dua vao nghién ctru qué trinh tao thanh don pha
perovskite ABO, thong qua phép do nhiu xa bot Ronghen
(XPD) ¢ nhiét do phong va phép do DSC trong vung nhiét do
tlr 30 dén 1.200°C.

Hé mau II: bao g(‘Bm céc vién mau nhu hé mau I dugc dua
vao 10 nung trong khong khi theo qua trinh sau: say kho mau
tir 30 dén 400°C trong 2-3 gig, sau d6 nung so bd ¢ 900°C
trong 24 glo va dé ngu01 theo 10. Dé 1am ting mat do mau,
cac vién mau duoc nghién lai khoang 2 gid va ép thanh vién
nhu trude. Sau khi nung so bo & 800°C trong 4 gid, mau duge
nung thiéu két & nhiét do 1.100°C trong 48 gid. U mau ¢ 650°C
trong 24 gid va dé ngudi theo 16 dén nhiét d6 phong. Cac mau
duoc nghién ciru thong qua cac phép do nhiéu xa bot Ronghen
(XPD) dé xac dinh cdu truc vat liéu va phép do DSC dé lam
d6i chimg.

Két qua va thao luan

_Nghién ciru gidn do nhiéu xa Ronghen (XPD) ciia hé
mdu Iva Il

So sanh gian d6 XPD ciia cdc hé mau Tvall: hinh 1 la gian
d6 nhiéu xa bot Ronghen (XPD) cua cac mau La, Sr CoO, ting
voi x=0,10; 0,30 va 0,50 ¢ nhiét d6 phong cua he mau I Tu
gian d6 Ronghen cho thdy ring cac dinh nhiéu xa thu dugc
phﬁn 16n 14 dinh cua cac chat La(OH),, CoO, va SrCO,

Cudng do (d.v.Ly)
Cuiyng @ (d.v.ty)
IXEEREEREEE]

(A) ®)

Cuomg 46 (d.v.Ly)

©)

Hinh 1. Gian dd Ronghen ciia hé miu I: (A) x=0,10; (B) x=0,30;
(C) x=0,50.
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Céc dinh nhiu xa nay khong thé 1am khop véi céu trac tinh
thé cua bt ky hop chét nao thugc nhém perovskite ABO,. Nhu
vay, sau khi nghién va tron cac bot oxit va mudi theo hop thuc
danh dinh ma chua xir 1y nhiét mau van & dang hon hop cac
oxit va mubi ma chua hinh thanh cac pha trong hop chét c6 cau
tric xac dinh.

Hinh 2 1 gidn d6 nhiéu xa bot Ronghen (XPD) ctia hé¢ mau
I, La,_Sr CoO, tmg v6i x=0,10; 0,30 va 0,50 ¢ nhiét do phong
khi da XU ly nhlet dé tao thanh hop chét perovskite ABO,. Cac
mau phan tich XPD sir dung birc xa Cu- K voi buorc song
A=1,5418 A.

Trén gian dd XPD thiy c¢6 7 dinh nhidu xa chinh duoc lam
khop voi cac dinh cua vat liu perovskite ABO,. Cac dinh
chinh nay c6 cuong do khac nhau dugc tao thanh xung quanh
cac goc 20 1a: 23 dén 24° 33 dén 34°; 40,5 dén 41,5% 47 dén
48°; 53 dén 54°% 59 dén 60° va 69 dén 70°.

Tur cc gian 6 XPD, nhan thay khi nong d¢ Sr thay thé cho
La trong cac mau tang 1én da lam thay di vi trf hodc cuong do
cac dinh nhiéu xa chinh.

Ngoai ra, trén gian dd XPD cua cac mau xuat hién mot vai
dinh phu c6 cuong do rat nho va céc tin hiéu thu dwoc cach xa
vach chuan. C6 thé cho réng d6 1a dau hiéu ton tai pha la ma ty
phén cua noé so v4i cac pha chinh co thé bo qua.

Cudng do (d.v.t.y)
s30e
s
=t
L
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Cuong do (d.v.ty)

Cuong do (d.v.ty)

Hinh 2. Gian dé nhiéu xa bot Ranghen ctia hé mau 11 khi tao thanh
pha cau tric perovskite ABO.: (A) x=0,10; (B) x=0,30; (C) x=0,50.

Sie thay doi cdc hang s6 mang theo nong dé pha tap Sr trong
hé mau II: so v6i bang chuén céu trac perovskite ABO,, chung
toi thu duge hé mau II ¢6 cdu trac tryc thoi (orthorhomblc)
Cac gié tri hang sb mang dugc xac dinh bang cong thirc Vulg-
Bragg [4]. St dung cong thirc tinh cac hang sb mang véi cac
chi s6 Miller va d thu dugc trén gian dd theo phuong trinh:

| SR S
P "

Bang 1 14 gia tri cdc hing s6 mang cua hé mau dugc xac

dinh theo cong thire (1).
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Bang 1. Cac hing s6 mang ciia hé La, Sr Co0, (x=0,0; 0,1; 0,3; 0,5)
thay ddi theo nong do pha tap Sr.

X a(A) b (A) c(A) vV (A)

0,0 5,442 5,442 13,093 387,750
0,1 5,428 5,436 13,212 389,841
0,3 5,425 5,426 13,258 390,263
0,5 5421 5,414 13,350 391,813

Su phu thudc cua cac hﬁng s0 mang a, b va ¢ vao néng do
pha tap Sr trong bang 1 dugc so sanh véi hiang s6 mang cua
mau khong pha tap tir [5]. Nhan thay rang mau khong pha tap
LaCoO; ¢6 cau trac truc thoi véi cac gia tri a=b. Khi pha tap Sr
vao vi tr1 La thi cac hing s6 mang a giam nhe, hang s6 mang
b giam manh hon, con gi4 tri cac hiang s6 mang ¢ ting manh
theo ndng do pha tap Sr so v6i mau khong pha tap (x=0). Bang
1 con cho thay trong cac mau pha tap, thé tich 6 co s¢ (V) ting
dan theo ndng do Sr.

Chung t6i cho rang, khi céc nguyeén tir Sr chiém vi tri La dd
xdy ra sy méo mang trong hop chét. Tuy nhién sy méo mang
nay chua du lam thay doi céu trac cua vat ligu. Su gia tang
thé tich 6 co s& ¢6 thé giai thich nhu sau: ban kinh cac ion
r. (Sr*)=1,120 A va ban kinh cac ionr,_ (La*)=1,061 A, nghia
1a ban kinh céc ion Sr** 16n hon ban kinh céc ion La*", do do
khi nong d¢ pha tap Sr ting 1én thi thé tich 6 co s¢ cling ting
1én. Diéu nay co thé cho 1a nguyén nhan gy nén sy méo mang
Jahn-Teller boi qué trinh dan mang tinh thé khi cdc nguyén tir
Sr chiém vj tri ctia La trong La,_Sr CoO,.

Nghién ciru qud trinh hinh thanh pha trong hé
La, Sr CoO, bang phép do DSC

Nghién ciru DTA va TGA ciia hé mdu I: qué trinh hinh thanh
pha perovskite ABO, trong h¢ La,_Sr CoO, duoc nghién ctru
bang phép do DSC thong qua cac glan b DTA va TGA cua céc
mau trong vung nhiét d§ tir nhiét do phong dén 1.200°C. Hinh
3 1a gian d6 DTA va TGA cua hé méu 1.

Dong nhiét (wlg) Trong lwgng (%) Dong nhiét (W/g) Trong lrong (%)
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Hinh 3. Gian d6 DTA va TGA clia hé mau I (A, B, C ting véi x=0,10;
0,30; 0,50).
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Khoa hoc Ky thuat va Céng nghé n——

Tir hinh 3 cho thay, gidn d6 DTA ctia mau x=0,10 ¢6 3 dinh
thu nhiét ing vdi cac nhiét do dinh 1 tir 350 dén 390°C, dinh 2
tir 480 dén 540°C, dinh 3 tir 859 dén 950°C (hinh 3A). O céc
mau x=0,3 va x=0,5 déu xuat hién 3 dinh thu nhiét chinh va
dinh phu thr 4 ting v6i cac nhiét do dinh 1 tir 320 dén 385°C,
dinh 2 tir 485 dén 540°C, dinh 3 tir 880 dén 940°C, dinh 4 tir
920 dén 940°C (hinh 3B va 3C).

Tur gian ¢ d6 DTA, cac gia tri nang luong nhiét E (i=1,2,3,
va 4) ma mau thu vao dé tao thanh 1 pha ing vdi cac nhlet dot.
tai cac dinh 1, 2, 3 va 4 cua cdc mau di duge xac dinh. Gia tr1
thuc nghiém cho thay rang: cac gid tri E vat déu giam dan theo
su gia tang cua nong do pha tap Sr trong hop chit. Bang 2 dua
ra cac gia tri E, va t, thu duge tir gian d6 DTA.

Béang 2. Cac gia tri E, va t, tuong tng trong hé mau I xac dinh dugc
tir gian do DTA.

He¢ méu La_Sr Co0,

Ix x

. Dinh 1 Dinh 2 Dinh 3 Dinh 4
Mau x
AE, (Jlg t'C AE,(Jlg) t'C AE,(Jlg) t'C AE,(Jlg) t'C
0,1 2333 355,83 66,20 51429 7549 905,99
03 23040 35323 56,10 508,44 30,10 904,70 45,20 926,24
0,5 225,69 350,53 44,80 504,99 15,19 903,40 30,30 925,24

C6 thé giai thich sy xuét hién cac dinh thu nhiét trén dudng
cong DTA nhu sau: dinh thu nhiét thir nhat 1a do sy boc bay hoi
nudc co trong vat liu ¢ moéi truong nhiét d¢ phong. Dinh thi
hai 1a qua trinh giai phong hoi nude tir cac bién hat va sy phan
huy cua cac phan tr La ngdm nu6e La(OH), theo phan tmg [6]:

2La(OH), e [a.0, +3H,0

Dinh thtr 3 va thir 4 ¢6 thé lién quan dén qué trinh phan hiy
muoi SrCO, trong hop chat theo phan ing thu nhiét la:

SrCO, MNre%%§ SrO + CO,

Nhu vay dinh thu nhiét thir 3 va thi 4 co thé chi la qua

trinh gidi phong trong hop chét dé tao thanh don pha perovskite
ABO, véi cu tric tryc thoi da thu dugc nhu gian d6 XPD.

Tir gian d6 DTA (hinh 3), chung toi xéc dinh duge do giam
trong luong Am,, Am, va Am, cua hé mau I phu thudc nong do
pha tap Sr sau moi lan Xuat hlen cac dinh thu nhiét. Két qua
duoc trinh bay trong bang 3.

Béang 3. D giam trong lugng clia hé mau | tai cac dinh thu nhiét (t).

TGA La_Sr CoO,

Miupha Dinh1  Dinh2 Dinh 3 Dinh 4 Miu tao
tap (x) (Am,) (Am,) (Am,) (Am,) thanh (%)
0,1 2393%  11,74%  1,532% 84,68%
0,3 2,350%  8,99% 1,409% 17,17%  82,82%
0,5 3384%  9,940%  1,555% 16,13%  83,87%

Béu}g 3 cho théy, tai cac dinh thu nhiét thir 1, tha 2, thr 3
cia mau La, Sr CoO, voi x=0,1; 0,3; 0,5 ¢6 cac gia tri Am,
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Am, va Am, tang, giam theo nong do Sr khong theo quy luat.
0 cac mau X—O 3 va x=0,5 xuét hién dinh thu nhit thtr 4. 0
dinh nay do giam trong luong cia mau x=0,50 giam so voi
mau x=0,30.

Chiing t6i cho rang nguyén nhéan cia su giam trong luong
o cac dinh khi nhiét d9 tang co6 lién quan dén nhiét do nong
chay ctia cac nguyén t6 La va Sr. Nhiét d nong chdy cua Sr la
T (Sr)=769°C, con cua Lala T (La)=920°C. C6 thé thay ring
cang 0 nhiét do cao, voi cac mau c6 x 16n thi lugng Sr boc bay
cang 16n. Vi thé do giam trong luong cua cic mau c6 thé ting
theo nong d06 Sr khi nhiét d6 tang lén.

Nghién ciru gian @6 DTA va TGA ciia hé mau II: hinh 4
1a gian d6 DTA va TGA cua hé mau II da duoc phép do XPD
x4c nhén 14 ¢6 cdu triic perovskite tryc thoi don pha thudc loai
ABO,. Tur cac gian d0 DTA va TGA nhén thay céc duong cong
DTA deu tron nhin, khong xuat hi¢n céc dinh thu nhiét trong
ving t<1.000°C ma chi xuat hién dinh thu nhiét ¢ (t) trong
vung 1.000°C<t <1.100°C.
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Hinh 4. Gian do DTA va TGA clia hé¢ maiu Il
Bang 4. Do giam trong lugng ctia hé mau 1l tai t.
x Am(%) t)'C
0,10 3,100 1.062,30
0,30 3,203 1.082,57
0,50 3,203 1.082,57

Chung t6i cho rang, t. chinh l1a nhiét d phan ra pha
perovskite ABO, cua mau, boi vi & nhi¢t do t > t mau bi pha
huy vi nong chay

Cac gian do trong hinh 4 con cho thy, do thi d¢ giam trong
lugng TGA cua tat ca mau déu 1a mot duong thang khi tang
nhiét do tir 30 dén 1.200°C va d¢ giam trong luong cua mau
Am(%) tai cac nhiét d¢ phan ra pha (t) cia cac mau gan nhu
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khong thay dbi theo n@)ng do Sr. Bg giam trong lugong cua hé
mau II va nhiét do phan ra pha perovskite ABO, (t) dugc thong
ké trong bang 4.

Nhén thdy rang nhiét do phan ra plla perovskite ABO, (t)
va do giém trong lwong Am(%) ctia mau x=0,10 nhd hon, con
v6i cac mau x=0,30 va x=0,50 thi c6 nhigt do t va Am(%) gan
nhu khong thay d6i va ¢6 gié tri 16n hon so véi mau x=0,10. Co
thé cho rang & nhiét d¢ t_cao hon, cac thanh phén hop chét c¢6
kha ning bdc chay tao thanh khi CO, gidi phong khoi hop chit,
cho nén gia tri Am(%) ciing l6n hon

Bing cong nghé phan (g rin, ching t6i da ché tao dugc
h¢ vat ligu La_Sr CoO, (x=0,10; 0,30; 0,50) don pha co cau
trac tryc thoi thuoc loai perovsklte ABO3 Nghién ctru cdu tric
tinh thé bang XPD cho thay, cac hang so mang a, b giam dan
con hing sb mang ¢ va thé tich 6 co sé cia mau ting theo ndng
d0 pha tap Sr trong hop chét. Bang phép do DTA va TGA da
xac dinh duoc nhi¢t d§ tao thanh don pha perovskite ABO,
trong khoang 920 dén 1.100°C va 3 dinh thu nhiét trong ving
t<920°C. Pinh thtr 1 1a sy bdc bay hoi nudc, dinh thi 2 1a sy
phan huy La(OH), va dinh thir 3 1a sy giai phong CO, tir su
phan huy muo6i SrCO,. B¢ giam trong lugng (Am) cua cac mau
phu thudc ndng do pha tap (Sr) tai cac dinh thu nhiét khong
theo quy luat. Nhi¢t d phén ra pha perovskite ABO, (t ) xay ra
trong ving nhiét do 1. 000°C<t<I1 200°C Do giam trong luong
cua cac mau x=0,30 va 0,50 tal t gan nhu khong thay doi va
khéng phu thude vao nong do pha tap Sr.
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Anh hwong cua nhi¢t do lang dong Ién cAu tric tinh thé,
tinh chat di¢n va quang cia mang mong ZnO pha tap F
dwoc ché tao bang phwong phap phin xa magnetron

Pham Thanh Tuin Anh", Ngé Minh N hut!, Ngqyén Hiru Truong', Hoang Van Diing',
Phan Bach Thang?, Tran Cao Vinh'

'Phong thi nghiém Vit liéu ky thudt cao, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia TP H6 Chi Minh
?Trung tam Nghién ciru vt liéu cau triic nano va phdn tir INOMAR), Pai hoc Quoc gia TP Ho Chi Minh

Ngay nhan bai 9/10/2018; ngay chuyén phan bién 12/10/2018; ngay nhan phan bién 14/11/2018; ngay chip nhan ding 20/11/2018

Tém tit:

Mang méng trong su()t din dién ZnO pha tap F (FZO) dwgc léng dong trén dé thiy tinh bﬁmg phwong phap phiin
Xa magnetron tir bia gdm ZnO pha tap ZnF,. Céu triic tinh thé, tinh chat dién va quang ctia mang FZO dw¢c nghién
ctru theo sw thay débi nhiét do lang dong (100 300°C), bang cac phwong phap nhw pho nhiéu xa tia X (XRD), phép do
Hall va pho truyen qua UV-Vis. Két qua XRD cho thay cac mang FZO déu c6 cAu tric dac trung hexagonal wurtzite
cia ZnO, v6i dinh huéng wu tién theo truc ¢ vudng goc voi bé mit dé. V& tinh chét dién, do linh dong dién tir ciia
mang ting don diéu khi nhiét d ting do chit lweng tinh thé dwoc cai thién, trong khi d6, ndng dé hat tai dat cwc dai
¢ 200°C. P§ truyén qua trung binh ciia cac mang FZO déu trén 83% trong dai buéc séng rong (400-1100 nm). Sy
dich chuyén xanh ciia bo hap thu kém theo d mé rong ning lweng viing cAm phit hop véi hiéu ing Burstein-Moss.

Tir khéa: cAu tric tinh thé, mang méng, nhiét df ling dong, ZnO pha tap F.

Chi s6 phén loai: 2.5

Pat van de

Mang mong oxide trong sudt dan dién (transparent
conducting oxide - TCO) dugc ung dung rong rai lam di¢n
cuc trong sudt trong cac thiét bi quang dién tir nhu: pin mat
troi, man hinh hién thi phang, diode phat quang (LED)...
Cho dén nay, Indium-tin-oxide (ITO) van la vat liéu duoc st
dung pho bién nhét trong ché tao mang TCO, tuy nhién do
su khan hiém cta nguyen t6 Indi (In) dan dén gia thanh ITO
cao. Géan day, di c6 nhiéu nghién ctru vé mang mong oxide
ZnO pha tap (B, Al, Ga, In, F...) nham ung dung lam dién
cuc trong sudt vi ZnO c6 gia thanh thap do trit lvong quing
16n; ¢6 d6 din dién tot, gan twong duong mang ITO khi pha
tap thich hop; d6 hap thu thdp hon ITO trong ving anh sang
kha kién. Hon nita, ban kinh ion F- x4p xi O* nén F c6 thé
dong vai tro 1a mot anion thay thé vao vi tri O nat mang véi
d6 bién dang mang nho [1]. Mot vai cong bd vé mang mong
ZnO pha tap F (FZO) da chi ra viéc pha tap glup tang nong
do hat tai, dong thoi gidm cdc sai hong trong cau triic tinh
thé, gop phan ting do linh dong dién tir [2-5].

Nong do hat tai (n) va do linh dong (u) déu c6 anh hudng
16n dén dién tro suét (p) ciia mang theo cong thirc p= l/neu,
v6i e 1a dién tich nguyén t6. Trong d6, d6 linh dong va nong
d6 hat tai phu thudc vao chat luong tinh thé va cac sai hong

*Tac gia lién hé: Email: pttanh@hcmus.edu.vn
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ton tai bén trong cu tric mang tinh thé. Nhiéu cong trinh
nghién ctru dd st dung cac phuong phap khac nhau dé cai
thién d¢ linh dong va néng d6 hat tai cia mang mong ZnO
bang cach pha tap F [2-12]. Dién hinh, mang moéng FZO
dugc ché tao trén dé thuy tinh bémg phuin xa magnetron rf tur
bia ZnO thuan trong moi truong hdn hop khi Argon va CF,

[3]. Két qua cho thiy ndng do hat tai mang FZO tang theo
ham lugng khi CF, va dat cuc dai 2,0x10% cm™ ¢ nhiét d6
ling dong 150°C. Tu’ong tu, mot nghién ctu khac dat dugc
mang phun xa FZO trong méi truong Ar + H, + CHF, ¢ ap
suat 5 mTorr, ty 18 H, duy tri 6 5%, va ty 1¢ CHF thay d01
trong khoang 0-7% [4] Céc mang FZO nay co dlen tro suét
thip nhat 2,9x10 Qcm va do truyén qua trung binh trong
ving kha kién trén 80%.

Theo tim hiéu tai liéu ciia chiing t6i, hau hét cac nghién
ctru déu str dung cac hop chat khi cua F (nhu CF,, CHF,...)
dua vao méi trudng khi phun xa dé lang dong mang FZO
Tuy nhién, viéc sit dung cac hop chét khi cua F c6 mot sb
bét loi 16n: (i) kho kiém soat ham luong F vao trong mang,
dac biét 0 ty 1¢ pha tap nho, (ii) cac nguyén t6 trong hop chat
khi c6 thé gay ra nguon tap chét 1on (nhu C) trong mang, va
(iii) cac hop chét khi cua F thuong c¢é gia thanh cao, doc hai
va c6 kha nang an mon manh. Mot xu thé khac 1a st dung
mudi florua nhu mot chat bi oxy hoa [5], hoac pha tron bot
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Abstract:

Highly transparent and conductive F-doped ZnO
(FZO) thin films were deposited on glass substrates by
magnetron sputtering from ZnF -doped ZnO ceramic
target. Crystalline structure, electrical and optical
properties of the films were studied under the change
of substrate temperature (100-300°C). The effects of
substrate temperature on the films were investigated by
X-ray diffraction (XRD), Hall effect-based measurement
and UV-Vis spectroscopy. The XRD results suggested
that the FZO films had the characteristic hexagonal-
wurtzite structure of ZnO with c-axis preferential
orientation perpendicular to the substrate. In respect
of electrical property, electron mobility of the films
increased monotonically by increasing the substrate
temperature due to the improved crystallinity, while
the carrier concentration reached peak at 200°C. The
average transmittance of all the FZO films was more
than 83% in the broad wavelength region (400-1000
nm). The blue-shift of absorption edge and widened
optical band gap were in agreement with the Burstein-
Moss effect.

Keywords: crystalline structure, F-doped ZnQO, substrate
temperature, thin films.

Classification number: 2.5
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ZnO véi mudi florua trong qua trinh ché tao bia phun xa
[6]. Dién hinh, nhém nghién ctru cua Ku va cong su di ling
dong thanh cong mang FZO trén dé thuy tinh tir bia gém
ZnO pha tron véi 1,3% va 10% ZnF, theo ty 1¢ khéi luong
[6]. Nghién curu cling chi ra qua trinh xu 1y nhiét d§ cao
(300°C) trong mdi truong chan khong gop phan cai thién
chat luong tinh thé va cai thién d6 linh dong dién tir trong
mang sau khi ché tao. Tuy nhién, qué trinh ché tao mang kha
phtrc tap qua hai budc: ling dong va xir Iy nhiét. Hon nita,
két qua nay chua cho thiy duoc nhiét d6 ti uu trong ché tao
va xtr Iy mang, dic biét trong nhitng ciu trac da 16p va kha
ning tmg dung thyec tién.

Trong nghién ctru nay, bang cac phuong phap thuc
nghiém két hop véi tham khao nhiing tai liéu trong cing
linh vyc, chiing t61 tién hanh ché tao mang mong FZO tur vat
liéu gdm ZnO:ZnF, sao cho ty 1¢ nguyén tit F bang 1% bang
phuong phap phun xa magnetron dc trong moi truong khi Ar
tinh khiét. Quan trong hon, nhiét do léng dong mang dugc
thay d6i trong khoang 100-300°C. Anh huéng cua nhiét do
léng dong Ién cAu truc tinh thé, mot sb tinh chit dién va
quang cia mang FZO dugc khao sat. Sau cung, nghién ctiu
s¢ gioi thiéu mang FZO dugc lang dong & diéu kién nhiét
do tot uu nhat, pht hop v6i kha nang tng dung lam dién cuc
trong sudt trong cac thiét bi, linh kién quang dién.

Déi tuong va phuong phap nghién ciiu

Maing mong ZnO pha tap F (FZO) dugc ling dong trén
dé thuy tinh (Marienfeld, Germany) bang phwong phap
phiin xa magnetron dc trén hé phin xa Leybold Univex-450
(Germany). Bia phun xa dugc s dung 1 bia gébm ZnO
pha tap 1% nguyén tir F, dugc ché tao tir hdn hop bot ZnO
(99, 9%, Merck, Germany) va ZnF, (99,995%, Alfa Aesar,
Us) bang phuong phap thiéu két & nhlet do cao. Mang duoc
ling dong & ap sudt nén 1a 6x107 torr, 4p sudt phun xa la
5x107 torr va cong suat phun xa 1a 60 W trong méi trudng
khi Ar tinh khiét cao (99,999%). Nhiét do lang dong mang
dugc thay ddi tir 100 dén 300°C. Trude khi ling dong, dé
thity tinh dwoc tay rira trong bé siéu am 1an luot bang cac
dung dich NaOH 1%, acetone va nudc cat; sau d6 tiép tuc
dugc xir Iy plasma bé mat trong budng chan khong 15 phiit.

Céc thong sb dién cia mang mong FZO nhu ndng d6 hat
tai, do linh dong va dién tré suit duoc xac dinh bang phép
do dua trén hiéu tng Hall (HMS-3000, Ecopia, Korea).
Céu trac va cac thong sb tinh thé hoc ctia mang dugc phan
tich béng phuong phéap nhiéu xa tia X (XRD, D8 Advance,
Bruker, US). Phé truyén qua quang hoc trong ving budc
song 350-1100 nm dugc ghi nhan bang may quang phd UV-
Vis (V-530, Jasco, UK). Hinh thai hoc bé mit ciia mang
duogc quan sat bang kinh hién vi dién tir quét phat xa trudng
(FE-SEM, S-4800, Hitachi, Japan). Ngoai ra, d¢ day cua
mang duoc kiém soat bang phuong phap dao dong tinh thé
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thach anh (XTM/2, Inficon, Switzerland) va kiém tra bang
phuong phap Stylus (Dektak 6M, Bruker, US). Qua do6, cac
mang moéng FZO ché tao dwoc co d6 day trung binh khoang
600 nm.

Két qua va thao luan
20 12 20
~ 18} P B ~
= A (TE J18 -
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(o] 16 | . ° . au <
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Nhiét do ling dong (°C)

Hinh 1. Sy phu thudc ctia nong do hat tai (n), do linh dong (n) va
dién trd suat (p) vao nhiét do lang dong clia mang FZO.

Hinh 1 thé hién su thay ddi cua céac thong s6 dién cua
mang mong FZO nhu 13 nhitng ham cta nhiét d6 ling dong.
Qua d6, dg linh dong cua mang cd xu hudng tang don di¢u
khi nhiét do léng dong tang. B linh dong tang 76,5% tu
10,2 1én 18,0 cm?/ Vs khi nhiét do tang tur 100 1én 300°C.
Trong khi do, n6ng do6 hat tai chi tang nhe va dat gia tri cuc
dai ~10% ¢cm? & nhiét d6 200°C. Nho do, dién trd suét co
xu hudng giam manh theo nhiét d§ va dat gia tri cuc tiéu
5,6x10° Qcm & 200°C. Két qua nay twong duong vé6i bao
cdo cua cac nhom tac gia Yoon [3], Ku [6] va Ammaih [7].
Tuy nhién, qua trinh ché tao mang FZO lai don gian, an toan
hon va & nhiét @6 thap hon. Dé phan tich su hon nguyén
nhan din dén sy thay ddi tinh chét dién, cau trac tinh thé
ctia cac mang FZO duoc chung toi khao sat bang gian do
XRD ¢ hinh 2.

(002)
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<«

=
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Hinh 2. Gian d6 XRD ctia mang FZO theo nhiét do ling dong.

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(6) 6.2019

Khoa hoc Ky thuat va Céng nghé

Hinh 2 thé hién gian d6 nhiéu xa tia X (XRD) clia mang
mong FZO dugce léng dong ¢ cac nhiét do khac nhau. Két
qua cho thiy gian d6 XRD cua cac mang déu c6 mot dinh
duy nhat & vi tri 260 ~ 34,4, Piéu nay ching té cdc mang
FZO phat trién wu tién theo mit mang (002) dinh hudéng
theo truc ¢ vudng goc véi bé miat dé, dic trung cho cau tric
hexagonal wurtzite cua vat liéu ZnO. Ngoai ra, khong quan
st thay dinh nao khac lién quan dén cac pha cua hop chat
ZnF,. biéu nay chi ra rang F ¢6 kha ning ton tai dudi dang
ion F thay thé tai vi tri O* hodc F- xen k& trong mang ZnO
hay bi c¢6 1ap tai cac ving phi tinh thé & bién hat [13]. T
gian d6 XRD, cac thong sé tinh thé hoc cua cac mang FZO
O cac nhiét do léng dong khac nhau dugc liét ké ¢ bang 1.

Bang 1. Cac thong so tinh thé hoc clia mang FZO theo nhiét do
ling dong.

T, (°C) 20 (d) FWHM (d$) D (nm)

100 34,36 0,27 30,7

150 34,35 0,26 32,6

200 34,41 0,30 28,0

250 34,36 0,25 33,7

300 34,37 0,25 33,6
Cha thich: T - nhiét do I3ng dong, FWHM - do ban rong, D - kich thutc
tinh thé

Dau tién, d6 dich cta vi tri dinh (002) dugc xem xét, nhu
trong bang 1. Vi tri dinh (002) cua mang FZO c¢6 su thay
d6i theo nhiét d6 lang dong ¢ 100, 150, 200, 250 va 300°C
lan lugt c6 20 = 34,36°, 34,35°, 34,41°, 34,36° va 34,37°.
Khi nhiét do ling dong tang trong khoang 100-200°C, dinh
(002) c6 xu huong dich vé goc 26 16n hon. Sau do, gia tri
26 lai giam néu tiép tuc tang nhiét do hon nira. Diéu nay ¢
the phan anh su thay thé nhiéu hon ctia F- vao vi tri O2 trong
cau tric mang ZnO. Su thay thé nay giy ra ing suit cing
trong mang do ban kinh F- (1,36A) nho hon O* (1,40A) [2].
Qua trinh thay thé nay dwgc mé ta theo cac phuong trinh sai
hong [2, 14]:

05 +F & F5+e” (D

Vo' +2e  +F o F;+e” (2)

Tir phuong trinh (1) va (2), co thé thdy chinh qué trinh
thay thé cua F- vao vi tri O* hodc V, (khuyet oxy) da cung
cap thém cic electron tu do cho ving dan ciia ZnO. Nhu
vay, khi nhiét d6 ling dong ting trong khoang 100-200°C,
F- thay thé tt vao vi tri 0>, gia tri goc 20 giam va ndng do
hat tai ting, ddc biét & 200°C. Diéu nay phu hop véi két qua
do Hall ¢ hinh 1. Tuy nhién néu nhiét do tang hon 200°C,
F- ¢6 xu hudng xen ké& trong mang, dan dén 20 giam va nong
d6 hat tai gan nhu khong doi.

Kich thuéc tinh thé trung binh (D) cua cic mang FZO
dugc danh gia theo cong thuc Scherrer: D = 0,90/(FWHM
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cos0), véi FWHM la d6 ban rong cua dinh (002) va A=0,154
nm 1a budc song cua tia X. Két qua tinh toan cho thdy sy
chénh léch khong dang ké vé kich thude tinh thé cua cac
mang FZO. Nhu vy, sy anh huong cia kich thudc tinh thé
1én tinh chét cua mang, dac biét 1a sy tan xa cua electron
trén cac bién hat 1a twong ty nhau ¢ cac mang FZO. Do
do, su thay ddi cua do linh dong dién tir theo nhiét do léng
dong co6 thé dugc giai thich boi cac tan xa ion tap chét bén
trong hat tinh thé. Mot minh chimg khac cho thay su thay
d6i khong dang ké vé kich thudc hat tinh thé cia mang FZO
duoc thé hién & hinh 3.

Hinh 3. Anh FESEM bé mat ctia mang FZO dugc ling dong 6
nhiét do 100, 200 va 300°C.

Qua hinh 3, kich thudc hat cia mang FZO c6 xu hudng
tang khi nhiét do ling dong ting. Tuy nhién, sy thay ddi nay
khong nhiéu, twong ddng véi kich thudc tinh thé tinh tir gian
dd XRD. Mit khac, cuong do nhiéu xa cua dinh (002) c6 xu
huéng ting theo nhiét do ling dong cho thdy mang FZO co
chit lugng noi tinh thé t6t hon. Picu nay dugc giai thich 1a
do cac nguyén tir lang dong duogc cung cip thém ning luong
nhiét d& dang khuéch tan trén bé miat dé, giup cho qua trinh
két tinh t6t hon. Hon nita, nhiét do lang dong phu hop giup
cho viéc pha tap F dugc hiéu qua hon, dan dén giam céc sai
hong ndi tai, di¢n hinh nhu V  theo phuong trinh (2); han
ché cac sai hong lién quan dén F va tang cuong su thu dong
hoa cua F dbi véi cac lién két dut gay (danghng bond) ¢
bién hat va bé mat mang [15]. T4t ca nhiing yéu t6 nay gop
phan lam giam sy tan xa cua dién tr, dac biét 1a sy tan xa
trén cac ion tap chit va sai hong, lam ting cuong do linh
dong dién ti khi nhiét do léng dong tang.
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Hinh 4. (A) Phd truyén qua trong viing buéc séng 350-1100 nm,
va (B) db thj Tauc cia mang FZO § cac nhiét do ling dong khac
nhau.

Qua hinh 4A, s0 lugng, vi tri va chénh léch giita cuc dai
va cuc tiéu ctia cac van giao thoa thay do6i khong dang ké
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giita cac mau & nhiét do ling dong khac nhau. Diéu nay cho
thiy do day va chét lugng tinh thé ciia cac mang tuong ddi
dong déu nhau. P§ truyén qua trung binh trong ving kha
kién va can hong ngoai (400-1000 nm) trén 83% & tat ca cac
mang FZO va c¢6 xu huéng ting theo nhiét d6 ling dong.
Hinh anh phong to cho thay bd hip thu quang hoc c6 xu
hudng dich vé phia budc song ngin khi nhiét do ling dong
cua mang tang.

Bang cach st dung phuong phap ngoai suy, nang luong
vung cam quang hoc E,, ) ciia mang FZO co6 thé duoc xdac
dinh tir bd hép thu thong qua biéu thirc lién hé gitra hé sb
hép thy (at) va nang lugng photon (hv):

ahv ~ A(hv - Eg_op)l/2 3)

trong d6, A 1a hang s ty 1&, va hé sb hap thu (o) duoc tinh
theo dinh luat Lambert:

a=In(1/T)d @)

v6i T 1a d6 truyén qua, d 1a do day ciia mang. D thi Tauc
thé hién mdi lién hé gitra (0hv)’ va ndng lugng photon (hv)
nhu hinh 4B. D rong vung cam quang hoc dugc ngoai suy
bang cach kéo dai ving tuyén tinh cta bd hép thy va tim
giao diém véi tryc hoanh (hv). Qua dé, nang lugng ving cam
quang dugc mo rong tur 3,269 eV 1én 3,305 eV khi nhiét d
lang dong tang tir 100 dén 300°C; ngoai trr 6 nhiét do 200°C,
E,, =3310¢eV. Déi v6i ban dan chuyen mirc thiang nhu
ZnO0, d6 mo rong nang luong vung cam (AEEM) lién hé véi
nong do hat tai theo hiéu u‘ng Burstein-Moss [16]

SO

AEBM
8mi \ 1t

trong do, mg 1a khéi hiéu dung cua electron, h la héng sb
Plank, n la néng d¢ hat tai trong mang.
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Hinh 5. Méi lién hé giia d§ md rong viing cAm quang hoc va
nong do hat tai cia mang FZO.

Hinh 5 thé hién sy mo rong ning luong ving cam theo
nong d6 hat tai trong mang R4 rang, sy gia tang cua AEBM

phu hgp v6i sy tdng cua nong do hat tai khi nhiét do 1ang
dong mang tang, tuan theo hiéu ng Burstein-Moss.

) Dé danh gia pham chét cta mang FZO ¢ céc nhiét do
lang dong khac nhau, gia tri pham chat (figure of merit -



FOM) duoc tinh thong qua biéu thire [17]:

1
FOM = T/ (©)

trong do, p 1a dién tro sudt va T 1a do truyén qua trung binh
dugc mo rong dén vung can hong ngoai (400-1100 nm).
Moi tuong quan giita cac dai lugng nay duoc thé hién &
hinh 6.
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Hinh 6. Mdi tuong quan giiia di¢n trd suat (p), do truyén qua
trung binh (T,) va chi s& pham chat (FOM) clia mang FZO theo
nhiét do lang dong.

Gia tri FOM cua mang FZO c6 xu hudng ting nhanh
(3x10%- 10,8x10% O 'em™) khi nhiét o ting trong khoang
100-200°C, sau d6 c¢6 xu huong giam nhe ¢ nhiét do cao
hon. Do d6, mang FZO duoc lang dong & 200°C thé hién do
pham chit quang dién tot nhat, c6 kha nang dap tng duoc
yéu cau lam dién cuc trong sudt trong cac thiét bi quang
dién.

£ a
Ket luan

Trong nghién ctru nay, mang mong ZnO pha tap F (FZO)
da duoc ché tao thanh cong bang phuong phap phin xa
magnetron & cac nhiét 6 ling dong khac nhau. Anh huong
ctia nhiét d6 lang dong 1én tinh cht dién, quang va cau triic
ciia mang FZO da dugc phan tich. Qua do, chat luong noi
tinh thé, 6 dan dién va do truyen qua trung binh ciia mang
c¢6 xu huéng ting khi nhiét do ling dong ting. O nhiét do
lang dong 200°C, mang FZO c6 gia tri pham chit cao nhat
(10,8x10% Q'em™) twong tng véi dién tro sudt p ~ 5,6x10°
Qcm va do truyén qua trung binh (400-1100 nm) dat 84,7%.
Céc két qua nay dam bao cho ung dung mang FZO lam dién
cuc trong sudt trong cac thiét bi quang dién. Hon nira, do
linh dong dién tir cia mang ciing c6 sy gia tang manh mé
theo nhiét do nho sy tang cuong do két tinh va thu dong
hoa cac sai hong cua tap chat F. Pay 1a tin hi¢u tich cuc
mo ra hudng nghién cliru vé vat liéu TCO ¢6 d6 linh dong
dién t cao dua trén vat li¢u ZnO pha tap F. Vi vay, gia tri
pham chit ciia mang FZO s& tiép tuc dugc ting cudng trong
nhiing nghién ciru tiép theo.

Nghién ctru dugc tai trg boi Truong Pai hoc Khoa hoc
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Tu nhién, Pai hoc Quéc gia TP Hd Chi Minh trong khuon
kho D¢ tai ma so T2018-37. Céc tac gia xin tran trong cam
on.
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Nghién ciru anh hwéong cia B,O,
toi nhiét do nong chay cua men
he¢ SiO,-Al 0,-B,0,-Na, O-Li,0-K,0-ZnO
bang kinh hién vi nhiét
Nguyén Vii Uyén Nhi*, Tran Thi Ngoc Tran, Phan Thién Bio

Khoa Cong nghé vat liéu, Truong Dai hoc Bach khoa, Dai hoc Quéc gia TP Ho6 Chi Minh
Ngay nhén bai 19/10/2018; ngay chuyén phan bién 25/10/2018; ngay nhan phan bién 24/12/2018; ngay chap nhan dang 28/12/2018

Tom tit:

Men la 16p thiiy tinh day 0,1-0,4 mm phii trén bé mit cic sin phim gom, si. Trong ky thuit trang tri, dé dam bio
mau trén men chay béng va bam dinh tét véi men co s&, cin diéu khién dwogc nhiét dd chay ciia men twong ing voi
nhiét d9 nung trang tri san pham (700-850°C). Bai bao giéi thiéu phwong phap nghién ciru Anh hwéng cia B,O, téi
nhiét d chay cia mot loai men trong hé¢ SiO,-Al,0,-B,0,-Na,0-Li,0-K,0-ZnO. Trong nghién ctru nay, ham lu’(fng
B,O, thay doi tir 0-30 (%Kk.l.) so véi tong cac ox1t con lal Nhlet do chay ciia men dwgc xac dinh biang kinh hién
vi nhlet (KHVN) Leiz, thanh phéan héa cia nguyén liéu dugc khio sat bang thiét bi phéan tich huynh quang tia X
(XRF), thanh phin pha ciia men dwgc phén tich bing phwong phip nhiéu xa Ronghen (XRD).

Keywords: Frit, kinh hién vi nhiét (KHVN), nhiét dd néng chay ciia men.

Chi 56 phén logi: 2.5
Gioi thiéu

Frit hinh thanh tir thuy tinh néng chay dugc lam lanh nhanh,
qua trinh nay dugc goi 1a frit hoa. Trong ky thudt ceramic hién dai
[1], men dugc ché tao tir cac loai frit thay cho men nguyén liéu
(hay men song) trong san phim gom truyén thong [2, 3]. Phuong

phép tao men tir frit khic phuc nhig nhuoc diém ctia phuong phip
truyén thong, tao nén men c6 chét lwgng 6n dinh, ning suat cao.

bé men nong chdy va bam dinh t0t v6i xuong s, nhiét do chay
cia men cin tuong tmg voi nhiét 6 nung san pham. Nhiét d6 nung
cac san pham s thay doi trong dai rong, cac loai sir cling c6 nhiét
d¢ nung 1.280-1.350°C hodc cao hon [3], st mém c6 nhiét do nung
thip hon 1.280°C. Céc san pham st ndy s& dugc trang tri mau trén
men va nung lan 2 6 nhiét do tir 700-850°C. Bé diéu chinh ha nhiét
d6 néng chdy cta men trang tri, ngudi ta thuong thém vao thanh
phan céc loai oxit kiém R,0 (R: Li, Na, K) [4, 5], oxit boric B,0,
[6]. B,O, 1a oxit tao mang ludi thuy tinh, trong khi cac oxit kiem la
oxit blen tinh, vi vdly, so vdi cdc oxit kiém, ding B,O, dé tao men
chat luong cao hon vé d6 bong, dic biét bén hoa tang

Trong nghién ciru nay, dé diéu chinh men trang tri ¢6 nhiét do
néng chay twrong dbi thip (700-850°C) cho vao mau trang tri trén
men, ching t6i dung B,0, (tir 0-30%k.1.) thém vao mot loai men
co so h¢ Si0,-AlLO, B O -Na,0-Li,0-K,0-ZnO. Nhiét d nong
chdy cua men duoc ghl nhan bang KHVN thanh phan pha ciia
men dugc khao sat bang phuong phap XRD.

KHVN la thiét biﬂchuyén dung xac dinh nhiét d6 chay cia men
nho két hop kinh hién vi quang hoc véi 16 nung 6 nhiét d§ cao

*Tac gia lién hé: Email: nvunhi@hcmut.edu.vn
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[7-10], gitip khic phuc cac phuong phap x4c dinh nhiét do nung
men theo kinh nghiém truyén thong. KHVN phan tich bién doi
kich thudce hinh hoc ctia mau hinh try ¢6 kich thugc ban dau chiéu
cao bang duong kinh H =D =3 mm. Phin mém xac dinh cac quy
ude dic trung bién doi nhlet do theo chiéu cao H va duong kinh D
(ISO 540 1995-03-15 hodc DIN 51730 1998-04) nhu sau: 1. Nhiét
6 két khéi, khi H= D=95% D,; 2. Nhiét d¢ bién mém, khi H=75%
H_; 3. Nhiét d¢ tao cau, kth H; 4. Nhiét d9 ban cau D = 2H; 5.
Nhlet d9 chay tran, khi D = 3H.

Nguyén liéu va phuong phap nghién ciu

Nguyén liéu

Chc nguyén lidu sir dung gém cat quarz (5i0,), lithium
cacbonate (Li,CO,), acid boric (H,BO,), soda (Na,CO,), trang
thach nephehne ((Na,K)AISIO,) va kem oxit (ZnO). Thanh
phan hoa nguyén li¢u phan tlch bang phuong phip XRF (ARL
Advantx-2443 Thermo Scientific) cho trong bang 1.

Bang 1. Thanh phan héa cac nguyén ligu (%k.L.).

Tén nguyén Thanh phién oxit (%k.1.)

ligu Si0, ALO, Na,0 Li0 KO ZnO B0, Khic MKN
Cit 99,00 - - 0,02 098
Li,CO, 39,30 - - 0,63 59,80
H,BO, - 56,30 - 42,90
Na,CO, 58,40 0,03 41,50
Nepheline 53,00 23,80 10,70 6,76 - 0,17 4,60
ZnO 99,00 - 0,09 0,90

MKN'": mat khi nung.
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Abstract:

Glaze is a glass layer with the thickness about 0.1-0.4
mm coating on the surface of ceramic products. In the
decoration, to ensure the color on the glaze and good
adhesion with the base glaze, it is necessary to control
the melting temperature of the glaze corresponding to
the decoration temperature (700-850°C). This article
introduces the method of studying the influence of boric
oxide (B,O,) on the melting temperature of glaze from
the system of SiO,-Al,0,-B,0,-Na,O-Li,0-K,0-ZnO. In
this study, the content of B,O, varied from 5-30% by
weight (%wt.) compared to the total remaining oxides.
The melting temperature of glaze was determined by
the Leiz heating microscope; the chemical composition
of raw materials was determined by X-ray fluorescence
(XRF); and the phase composition of glaze was
investigated by X-ray diffraction (XRD) analysis.

Keywords: frit, heating microscope, melting temperature.
Classification number: 2.5

Phwong phap nghién ciru

Trong bai bo nay, B,O, 1an luot duoc dua vao theo ty 1€ 0 -
5-10-15-20-25-30 (% k.l.) tuong Gmg cac mau ky hi¢u 1a
B, N B, - B, -B,,- B, - B,, - B,  vao m{t cong thirc men ¢6 thanh
phén hoa (%k.1.) nhu sau: Si0,: 52,87; AL O,: 15,49; Na O: 14,33;
LiZQ: 7,17, K,0: 4,40; ZnO: 5,74. Cac mau duoc tinh toén theo
phoi ligu (bang 2).

Céc phdi liéu dugc ndu chay trong chén platinum (Pt) &
1.200°C, Iuu trong 90 phit (ding 1o Narbetherm 1.300°C). Hon
hop néng chay & nhiét do cao (1.200°C), dugce lam ngudi nhanh
trong nude lanh, tao frit. Nghién frit bing méay nghién bi siéu toc
trong 15 phut, tao bot min vdi cd hat qua sang 63 pm.
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Bang 2. Thanh phan phdi ligu clia cac mau (%k.1.).

Ky hiéu Nguyén li¢u (%k.1.)

mau Nephelin Ct LiCO, Zn0 Na (O, HBO, Tong
B, 54,10 15,43 15,16 482 10,49 0,00 100
B, 49,69 14,17 13,93 443 9,64 8,14 100
B, 45,96 13,11 12,88 4,09 8,91 15,05 100
B, 42,74 12,19 11,98 3,81 8,29 20,99 100
B, 39,95 11,39 11,19 3,56 7,75 26,16 100
B, 37,49 10,69 10,51 3,34 727 30,70 100
B 35,33 10,07 9,90 3,15 6,85 34,70 100

Khao sat cac tinh cht cta frit nhu thanh ph?m pha, nhiét do
nong chay.

Thanh phan pha ciia miu duoc xéc dinh béi thiét bi XRD
(Bruker-AXS: D8 ADVANCE, Germany), dién ap gia toc 40 kV,
cuong do dong 40 mA, birc xa Cu-Ka dung tAm loc Ni, the do quét
0,03°26/0,7s. Goc nhiéu xa 20 tir 5-40°.

Nhi¢t d§ chay cua cac m?lu xac dinh boi KHVN Leitz (Hesse
Intruments Leica EM 201), toc d¢ tang nhiét [a 10°C/phut.

Két qua va nhan xét
Tir thanh phin hoa cua nguyén liéu (bang 1) va thanh phin

phdi liéu ta tinh dwgc thanh phan hoa ciia cac mau frit cho trong
bang 3 (% k.1.).

Bang 3. Thanh phan héa clia cac mau (%k.1.).

Thanh phin hoéa (%k.l.)

Ky higu
mAu 5o, Ao, NaO L0 KO Zn0 BO, Ting
B, 287 1549 1433 717 440 574 - 100
B, 5035 1475 1365 683 410 547 476 100
B, 4806 1408 1303 652 400 522 909 100
B, 4598 1347 1246 623 383 499 1304 100
B, 4406 1291 1194 59T 367 478 1667 100
B, £30 1239 147 ST3 352 459 2000 100
B 4067 1191 1103 sSI 338 44 2308 100

Khi thém B,0,, thanh phén héa (%k.1.) clia cac mau sé& thay
d6i. Trong d6 nhom oxit bién tinh (R,0 +RO) it thay d6i hon so
voi nhom oxit tao mang ludi thuy tinh (SiO, + B,0,).

Xdc dinh nhiét d néng chdy ciia cic miu

7 Dudi tac dung ctia qhiét Q(f), hiph dgng cua cdc m?u} bi bién
doi qua cac trang thai: két khoi - bién mém - cau - ban cau - chay
tran, két qua cho trong bang 4. Khoang nhiét d¢ bién doi trang thai
tir cau qua chay tran dugc thé hién ¢ hinh 1. Anh huong cua ham
lugng B,O, t6i nhiét d6 chay tran trong do thi hinh 2.

Bang 4. Anh hudng ctia nhiét dg dén hinh dang ciia mau.

Cic nhiét dd bién dbi hinh dang miu (°C)

Méiu

Két khoi Bién mém Ciu Bin ciu Chiy tran
—m L - - —

B, 470 810 825 844 868

B, 460 732 762 804 838

B, 455 702 731 779 811

B, 455 657 707 758 796

B,, 450 648 688 735 763

B, 455 519 617 704 735

B, 464 564 622 649 721
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Hinh 1. Khoang chay clia cdc mu dudi anh hubng cta nhiét do.

Két qua tir hinh 1 va 2 cho thdy, B,0, gilip mo rong khodng
nhiét d§ chdy (xac dinh trong khoang nhlet do ban cau - chay
tran) cua frit. Khi ham lugng B,O, tang (miu B,, va B, ), khoang
chay ciia mau la 118-99°C, rong hon hin khi khong co B 0, (B)
(khodng chay 43°C). Khoang chay ciia mau rong dong nghla Voi
thoi gian men chay tang, d0 nhét clia men giam, men bam 16p co
54 tot.

Néu goi T la nhiét do chay tran, x 1a % khoi lugng B,O, thi s&
xdc dinh dugc cong thirc thuc nghi¢m (hinh 2) nhu sau:

T, = -6,46x + 870,19 (véi R*=0,9917)

Hé sb twong quan R cao chimg t6 sy phit hop cia mé hinh
tuyen tinh nhi¢t do - thanh phan B,O, so v6i mau B,.

900
850
800
750
700

T,.=-6,46x + 870,19

650 R2=10,9917

Nhiét do chay tran (°C)

600
0 2 4 6 § 10 12 14 16 18 20 22 24

%B,0;
Hinh 2. Anh huéng ham lugng B,0, téi nhiét o chay tran.
Bién déi pha ciia cdc miu

Hinh 3 1a pho nhidu xa XRD ciia céc frit véi ham luong B,O,
khéc nhau.

Cuong do (au)

15 20 25 30 35 40 45
Goce 26 (d4o)

Hinh 3. Phé nhiéu xa XRD clia cac mAu frit.

Céc mau B, BB, cosu xuét hién cac dinh dic trung tinh thé
quartz tai 20=~26,7 (d6). Cac mau B, B, khong con dinh ddc trung

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(6) 6.2019

cua quartz, chimg to mau da thuy tinh hoa tot hon. Pinh dic trung
v6i tinh thé quartz cua mau B, - B, rat thap ¢ thé lién quan toi
hién tugng bién doi ph01 tri cua B (5 10%k.1.) khi c6 mt Na, O
[11]. Nhin chung, tat ca cic miu deu ¢ thanh phan pha chmh la
pha vo dinh hinh.

Két luan

B,O, trong khoang 0-23,08% lam giam nhi¢t do chay cua
men frlt trong h¢ Si0,-Al,0,-Na,0-Li,0-K,0-Zn0-B,0;, ¢6 thanh
phan héa (%k.1.) SIO 52 87 Al 0, 15,49, Na,O: 14,33, LiO:
7,17, K,O: 4,40; ZnO 5,74. Véi cac nguyén ligu soda (Na,CO,),
cat (SlO) kém oxit (ZnO), axit boric (H,BO,), lithi cacbonat
(Li,CO,), nepheline ((K,Na)AISiO,) duge dung cho thay nhiét do
giam tir 868°C xuong 721°C.

Vi hé men dugc chon, trong khoang thanh phan (%k.1.) B ,0,
nho hon 23,08%, c6 thé tinh nhiét do chay theo cong thirc sau:

T, =-6,46x + 870,19 (v6i R*=0,9917)

Kh1 thém B,0, vao thanh phan, men s& thuy tinh hoa tot hon,
c6 khoang bién (101 nhi¢t do tao pha long tir cau sang chay tran dai
hon. Diéu nay giai thich cho viéc men ¢6 B,0, thuong chay déu,
bong va dep, thich hgp cho men trang tri cac san phém thuy tinh
hay s.
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Nghién ciru kha nang xir ly nwoc thai nha may mia dwong
ciia cdy Mai dam (Cryptocoryne ciliata Wydler)

Lé My Hanh", Nguyén Thanh Binh?, Truong Hoang Pan?
'So Khoa hoc va Cong nghé Hau Giang i
?Vién Nghién ciru Phat trién Dong bang song Curu Long, Truong Pai hoc Can Tho
SKhoa Méi truong va Tai nguyén Thién nhién, Truong Dai hoc Can Tho

Ngay nhan bai 12/3/2019; ngay chuyén phan bién 14/3/2019; ngay nhén phan bién 11/4/2019; ngay chép nhan dang 2/5/2019

Tém tit:

Nuwéc thai nha may dwong trén dia ban tinh Hiu Giang véi thanh phan chi yéu 1a cac chit 6 nhiém hiru co, khi thai
ra sé 1am 6 nhiém méi truwong xung quanh. Tuy nhién, véi thanh phz‘m cac chat 6 nhiém nhu trén co thé xir ly béng
phuwong phap sinh hoc (bal loc ngap nwéc). Khiao sat sw phan bd ciia thue vat thuy smh khu vue gan cac nha may
duwong cho thay cay Mai dim xuat hién kha nhiéu, kha nang sinh trwéng va phat trién tot. Tlen hanh thi nghiém 2
nhén t6 khao sat kha niing xir Iy nwéc thai nha may dwong ciia cdy Mai dim & cic mirc ndng do 100% nwéc thai,
50% nwéc thai va 25% nuée thai, iy miu nuéc trong cac thung thi nghiém phan tich & cic ngay thir 1, 3, 5 va 10
cho thiy ndng dd cac chit 6 nhiém giam dan theo thoi gian, & nghiém thirc ¢6 cAy Mai dam, nong dd cac chit &
nhiém giam nhiéu hon so v6i nghiém thirc khong c6 cdy Mai dAm véi cac chi tiéu phén tich gom pH, TSS, COD, T-N,
T-P. Do dé, cay Mai dim co thé xir ly duge mm’c thai tir nha may dudng. Hau hét cac chi tiéu déu dat dudi nguong
cho phép xa thai vao ngudn nwéc sir dung cho cip nudée sinh hoat theo Quy chuén k§y thuat quéc gia QCVN40:2011
BTNMT (cot A). Tuy nhién, chi tiéu TSS va COD dén ngay thir 10 vin con kha cao so v6i quy chuin. Do viy, cin
nghién ctru them vé thoi gian xir ly dé cac chi tiéu déu dat khi x4 thai.

Tir khoa: cay Mai dim, H3iu Giang, nha may dwong, xir ly nuéc thai.

Chi s6 phén loai: 2.7

Mai dam moc cho thdy, ndng do cac chit 6 nhiém thap [trong gi6i
han quy dinh cua cua QCVN 08:2008 (cot A,)], do do nhiéu kha
nang loai cay nay c6 dong gop trong viéc lam giam céac chat 6
nhiém trong nudce thai nha may duong.

Dit van dé

Hau Giang c6 3 nha may duong cong sudt trén 2.000 tin mia
cdy mdi ngay la cac nha may Vi Thanh, Phung Hiép (thuoc Cong
ty Co phan mia dudng Casuco) va Nha may duong Long My Phat

(thuoe Cong ty Mia dudng con Long My Phat). Nudc thai nha may
dudng trén dia ban tinh ¢ céc thong s6 6 nhidm kha cao nhu TSS,
COD, BOD;... vugt mirc quy dinh cia QCVN 40:2011 (c4t A), la
nguyén nhan chinh gy 6 nhiém nudc mat trén cac dong song tai
cac khu vue nay [1-3].

Trén thé gi6i dd c6 nhiéu cong trinh nghién ctru vé kha ning
hép thu dinh dudng va sinh truéng cia thuc vat thiy sinh trong
nudc thai 6 nhidm hitu co. Nhém cac lodi thyc vat thay sinh song
troi ndi nhu luc binh, béo tai chudt, béo hoa dau... va nhom céc
loai thyc vat nira ngdp nudc nhu sdy, b0 bd... duge sir dung nhu
13 mot yéu td chi thi moi trudng théng qua sw phan bé ciing nhu
nhitng dic diém sinh hoc ¢6 thé quan sat bang mét thuong [4-7].
Phuong phap niy di dugc img dung nhiéu ¢ cdc nude ving on d6i
nhu Pan Mach, Diic, Hoa Ky, Thuy Si... dé danh gia chét lugng
moi truong phuc vu cho cong tic gidm sat va quan tric [, 8].

Trong bai viét nay, budc dau nhom nghién ciru da phan tich
chat lugng nude khu vyc cac nha may duong & nhiing noi co cay

*Tac gia lién hé: myhanhle@gmail.com
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Cay Mai dim (Cryptocoryne ciliata Wydler) 1a thuc vat ¢6
than ngdm trong bumn, 14 dtmg, phién tron dai thon, cao dén 30 cm,
nhon hai dau, gan phu xéo, khong day 14m, cuéng dai dén 20 cm,
phat hoa giita 14, mo thon mau do, bia c6 ria dai, dng dai 15-17 cm,
phu ¢ day (noi thu), budng nho, c¢6 phin duc cach phan céi, nodn
a0 6-7 noan. Nang c6 canh tron, to 3-4 cm, hot dai 8 mm [7]. Mai
dam c6 t4i 50 loai, phan b6 tir An D9, nam Trung Qudc, cac nudc
Pong Duong dén Malaysia, Indonesia. O nudc ta co 3 loai, gip
& céc tinh phia Nam, cdy song & céc cira song va rimg ngép man
ven bién. Theo quan sat ctia nhém nghién ctru, loai cdy nay phan
bd rong rai tai khu vyce cac nha may duong ¢ Hau Giang. Do do,
nghién ctru ndy dugc tién hanh nham tim hiéu kha ning hap phuy
hoic loai bo cac thanh phan 6 nhiém ra khoi nu6e thai nha may
dudng cta cay Mai dam bang thi nghiém hai nhan t6 (c6 va khong
c6 cay Mai dam, va cac mirc d pha lodng nudc thai khéc nhau) dé
{mg dung vao thyc tién xir Iy 6 nhiém nudc mit tai khu vie quanh
nha may duong & Hau Giang va céc noi co diéu kién twong tu.
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Abstract:

Wastewater from sugarcane factories in Hau Giang
province with the high level of organic materials could
create pollution when released into the surrounding
environment. However, this problem could be solved
by biological methods such as wetland treatment.
Preliminary survey about distribution of aquatic flora
surrounding the sugarcane factory areas realized that
there were a lot of Cryptocoryne ciliata Wydler plants
growing well. To study the wastewater treatment
ability of Cryptocoryne ciliata Wydler, we designed an
experiment with 2 factors: (1) with and without the
plants, and (2) dilution of wastewater from sugarcane
factories at 3 concentration levels as 100%, 50%, and
25%. Water in the experimental boxes taken to analyze
at days 1, 3, 5, and 10 after treatment showed that the
level of pollution reduced by time, and the presence of
Cryptocoryne ciliata Wydler made better environments
compared with the treatments without the plants by
reducing the level of pollution through such water
parameters as pH, TSS, COD, T-N, and T-P. Therefore,
this kind of plants can be used for wastewater treatment
from sugarcane factories. Results showed that most
of experimental parameters met the requirement of
National Technical Regulation on Industrial Wastewater
(QCVN40:2011/BTNMT, column A). However, the TSS
and COD after 10 days of treatment were still higher
than those in the regulation. Therefore, it is necessary
to conduct futher researches about treatment time to
ensure that all parameters meet the regulation.

Keywords: Cryptocoryne ciliata Wydler, Hau Giang,
sugarcane factory, wastewater treatment.
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Ddi tugng va phuony phap nghién ciiu
Déi twgng nghién ciru

Nghién ciru kha ning hap phu hodc loai b6 cac chat 6 nhidm
trong nudc thai nha may duong ciia cdy Mai dam (Cryptocoryne
ciliata Wydler). Trong nghién ctru ndy, nhitng cdy Mai dam & gan
khu vyc nha may duong dugc lua chon 1a nhiing cdy trudng thanh,
¢ kich ¢& twong ddi dong déu (cao khoang tir 50-58 cm), rira sach
trude khi dua vao mo hinh thi nghi€ém voi trong lugng binh quan
1a 94,5+6,4 g/cay.

BO tri thi nghi¢m

Thi nghiém duogc b6 tri hoan toan ngau nhién vai 4 lan lap lai
theo hai nhan t6 1a: (1) khong ¢6 cdy Mai dam va c cdy Méi dam;
(2) cac murc d6 pha loang nude thai nha may duong 100%, 50% va
25%. Do vy, thi nghiém c6 6 nghiém thirc kép nhu sau: nghiém
thirc 1: 100% nude thai, khong co cdy Mai dam; nghiém thirc 2:
50% nudc thai, khong co cdy Mai dam; nghiém thire 3: 25% nudc
thai, khong ¢6 cdy Mai dam; nghiém thirc 4: 100% nudc thai, ¢o
cdy Mai dam; nghiém thtc 5: 50% nude thai, 6 cdy Mai dam;
nghiém thirc 6: 25% nudc thai, co ciy Mai dam.

Mo hinh thi nghiém

Mo hinh thi nghiém dugc thiét ké nhu mé ta & hinh 1. Thing
tréng co kich thudc dai, rong, cao 1a 1,0x0,6x0,4 m; co b6 tri 6ng
& 1ay nu6c thai sau xir Iy. Cat tho rira sach bang cach cho vao chau
va ngdm xa voi nude may 4 1an. Chiéu cao 10p cat trong thing 30
cm, phi hop véi do dai r& cdy Mai dam. Cac nghiém thirc co cdy
Mai dim dugce trf")ng voi mat d§ 10-12 cay/thung. Nudc thai dugc
ldy tir Nha méay duong Vi Thanh.

CAY MAI DAM

LUSI CHAN CAT

NUGC THAI SAU KHI XU LY

|

«“ im L

Hinh 1. Md hinh thi nghiém x ly nuc thai nha may dudng bang cay
Maéi dam.

Cidc chi tiéu thi nghi¢m

Céc chi tidu theo ddi chat lwgng nudce bao gdm pH, tong chét
ran lo limg (TSS - Total Suspended Solids), nhu ciu 6xy hoa
hoc (COD - Chemical Oxygen Demand), tong dam (T-N - Total
Nitrogen), tong lan (T-P - Total Phosphorus). Tan suat liy mau la
1, 3, 5 va 10 ngay sau khi b tri thi nghi¢m. Phuong phap phan
tich céc chi tiéu: xac dinh pH theo TCVN6492:2011; xac dinh TSS
theo TCVN6625:2000; xac dinh COD theo TCVN6491:1999; xac



dinh T-N theo TCVN5988-1995; xac dinh T-P theo TCVN6202-
2008.

Phwong phdp phan tich s6 liéu

S4 liéu thi nghiém dugc phan tich theo phuong phap phuong
sai hai nhan t6 (Two-way ANOVA); trong d6 nhan t thir nhét 14 ¢6
va khong co sw hién dién cay Mai ddm va nhan t6 thi hai 13 ba mirc
d6 pha loang nudc thai nha méy duong (100, 50 va 25%). Phép thu
Duncan dugc sir dung dé kiém dinh thong ké ¢ mirc ¥ nghia 5%
thong qua phan mém SPSS phién ban 20 [7].

Két qua nghién ciiu

Gid tri pH

Chi tiéu pH 1a dai lugng dic trung tinh axit va tinh kiém cta
nu6c, pH ¢6 y nghia quan trong trong xur 1y nude va nude thai, anh
hudng dén céc hoat dong sdng ciia vi sinh vt trong nudc, can dugc
giam sat va diéu chinh ¢ moi truong i wu, ¢6 loi cho sy tham gia
cia vi sinh vat trong xur 1y sinh hoc [9]. Anh hudng cua cdy Mai
dam va ndng do pha lodng dén chi tiéu pH trong nude thai nha may
dudng qua céc lan ldy mau duoc thé hién & bang 1.

Bang 1. Anh huéng ciia ciy Méi dam va ndng dé pha loang dén chi tiéu
pH trong nuGc thai nha méy dudng theo thoi gian.

Khoa hoc Ky thuat va Céng nghé

Két qua con cho thay, khong c6 twong tac gitta hai nhan to thi
nghiém & 1an ldy mAu ngay 1 va ngay 3, nhung c6 twong tac 6 2 lan
ldy médu vé sau vao ngay 5 va ngay 10 (bang 1). Nhin chung, gia
tri pH khong dao dong nhicu giita céc nghiém thirc va co xu hudng
giam dén theo thoi gian.

T 5ng chit rin lo lirng (TSS)

TSS 1a céc hat nho hitu co hodc v6 co lo ling trong nudc thai.
Khi vin toc cia dong chay bi giam xudng (khi chay vao céc noi
c6 tiét dién w6t 16n hon), phan 16n céc chat ran lo ling sé bj lang
xuéng day ho, nhiing hat khong léng duoc sé tao thanh do duc cua
nudc. Cac chit lo limg hiru co s& tiéu thy oxy dé phan hay 1am
giam oxy hoa tan (DO) trong nude [10]. Theo nghién ctru [11],
nong do cac chit lo limg cao lam mat do trong cua nuoc, lam giam
qué trinh quang hop, két hop véi céc hop chit doc va cac kim loai
ning lam tang nhiét do cia nu6e thong qua qué trinh hap thy 4nh
sang mat troi. Két qua phan tich chi tiéu TSS theo céc nhén 6 thi
nghiém duoc thé hién ¢ bang 2. Ca nhén td cdy Mai dam va nong
6 pha loing déu c6 anh huong dén tong chat ran lo limg ¢ tit ca
céc 1an lay mau (P<0,05). Chi tiéu TSS thép hon ¢6 ¥ nghia thong
ké & cac nghiém thirc co cAy Mai dim. Nong do pha lodng ciing
co tac dung lam giam TSS, gia tri TSS dat cao nhat khi nudc thai
100%, giam dan 6 nong do pha loang 50% va thip nhit ¢ nong do

Ngay liy miu 25%. Sy tuong tc gitta hai nhan t6 thi nghiém thé hién rat rd qua
1 3 5 10 bang 2. Nhin chung, ciy Mai dam c6 tic dung lam giam TSS trong
Migc y nghia ) nudce thai nha may duong. Nudc thai cang duoc pha lodng thi TSS
- Sy hién dién céy Mai dam 0,001 0000 0,121 0,048 cang giam. Két qua con cho théy chi tiéu nay giam dan qua thai
- Nong d6 pha loang 0,104 0,005 0,093 0,187 gian & tt cé céc nghiém thirc.
- Tuong tac 0,853 0,863 0,031 0,029 . . . ;
Trung binh yéu 6 cdy Mai dAm Bang 2. Anh hudng ctia cdy Mai dam va nong do pha loang dén chi tiéu
- Khong ¢6 cdy Méi dim 737 718 673 680 TSS trong nudc thai nha médy dubng theo thdi gian.
- C6 cdy Mai dim 678 693 662 661 S —
Trung binh yéu t6 pha loiing Ngay lay mau
- 100% nude thai 720 708 659 6,63 z I J L
- 50% nudc thai 684 718 679 683 Mire y nghia
- 25% nudc thai 718 691° 6,65 6,66 - Su hién dién cay Mai dam 0,000 0,000 0,000 0,000
Trung binh nghiém thic ‘ - Nong do pha lodng 0,000 0,000 0,000 0,000
1. 100% nudc thai, khong cay Mai flﬁm 7,554 7,234 6,50 6,55° - Tuong tic 0,000 0,000 0,000 0,000
2. 50% nue thai, khong cay Mai dam 7,13% 7300 690° 7,08 Trung binh yéu t6 cy Mai dim
3. 25% nudc théin,.kh(”)ngA cay Ma1 dam 7439 7,03 6,800 678" - Khong o6 oéy Msi dim 3095 275 253 %612
4. 100% nudce thai, c6 cay Mai dam 6,85® 6,93 6,680 6,70° =2
5. 50% nué thai, co cdy Mi dim 655 705 668 658 - €6 cay Méi dam 277,7 2030 407 1112
6. 25% nude thai, o cay Mai dim 6,93 680" 650° 6,55 Trung binh yeu to pha loing
Ghi chd: trong cting mot cdt, cac s6 theo sau co cuing ky tu thi khong khac biét o LOTP i 0 it Aol SEhaY R
qua phép thit Duncan & méc y nghia 5%. - 50% nudc thai 2433 1855 1488 132,
Két qua cho théy, cdy M4i dim c6 tic dung lam giam gid trj pH ~ ~ 2370 nudc thai 106 86 16> 62
& 1an ldy mAu ngay 1, ngay 3 va ngay 10 (P<0,05) nhung khong ~ Trung binh nghiém thirc :
khac biét & Em léy m?iu ngély tht 5 (P>0,05). Mic du khéng khac 1. 100% nude thai, khong cdy Mai dam 557,2°  530.4°  524.4¢  506,1°
biét qua thong ké nhung pH ¢ céc nghiém thire ¢6 cdy Mai dam c¢6 2.50% nudc thai, khong cdy Mai dam 2557 194,14 1902¢ 180,
xu huéng thap hon so voi khong co su hién dién ciia cay. Yéu to 3.25% nude thai, khong cay Méi dam 16,9 107,9° 1052° 96,6°
pha loang khong c6 anh huéng dén gi4 tri pH qua cac lan léiy mau 4. 100% nudc thai, c6 cdy Mai dim 4998 372,9¢ 266,14 221,00
ngdy 1, ngdy 5 va ngay 10 (P>0,05). Riéng ngay ldy méu tht 3, 5. 50% nuéc thai, c6 cdy Mai dim 231,00 1768 107,5° 84,9
yéu 6 pha lodng ¢ anh huong dén pH, gia tri pH dat thap nhat & 6.25% nuéc thai, c6 cay Mai dim 102,3° 593 4870 27,7

nong d¢ pha lodng 25% (pH=6,91), khac biét c6 y nghia thong ké
50 Vi cac ndng do 50% (pH=7,18) va ndng do 100% (pH=7,08).
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Ghi chd: trong ciing mot cot, cac s6 theo sau co ciing ky tu thi khong khac biét
qua phép thir Duncan ¢ mdc y nghia 5%.
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Téng dam (T-N)

Nito (dam) 1a mot dudng chat quan trong cho s phat trién cua
céc sinh vat do né la mot nguyen 6 can thlet de tao nén cdc protein
va axit nucleic. Do do, cac sd lidu vé nito rat can thiét dé danh gia
xem nudc thai d6 ¢6 thé xir ly dugc bang cc bién phap sinh hoc
hay khong. Néu nudc thai thiéu nito ta phai bo sung nito dé co thé
xtr 1y n6 bang bién phap sinh hoc, va néu trong nudc thai c6 qua
nhiéu nito thi can loai bo dé khéng ché su phat trién cua tao & cac
viing nudc tiép nhan [12]. Két qua thi nghiém cho thdy ca hai nhan
t6 cAy Méi dam va nong do pha lodng déu c6 tic dung lam giam
T-N trong nudc (P<0,05). Chi ti€u nay cling gidm dan theo thoi
gian. Bang 3 cho thay, T-N trung binh ¢ c4c nghiém thirc khong co
cdy Mai dam & ngay lay mau thtr 1 13 8,56 mg/l trong khi nghiém
thitc ¢6 cay Mai dam 13 6,39 mg/l, chi tiéu nay dén ngay thir 10
giam tuong ung con 7,07 mg/l khi khong c6 cay va chi 1,36 mg/l
khi ¢6 cay Mai dam. T-N trung binh & ngay ldy méu thir nhat twong
(g cic mirc d9 pha lodng 100, 50 va 25% lan luot 1a 13,3; 6,16 va
2,94 mg/l, dén ngay thtr 10 gidm con 7,30; 3,46 va 1,88 mg/l. Két
qua con cho thdy c6 sy tuong tac giita 2 nhan to thi nghiém & cac
lan 1y méu, trir ngay thir 3 (bang 3).

Bang 3. Anh huéng ciia ciy Méi dam va ndng dé pha loing dén chi tiéu
T-N trong nudc thai nha may dutng theo thdi gian.

Ngay liy miu

1 3 5 10
Mikc y nghia
- Sy hién dién cay Mai dam 0,000 0,000 0,000 0,000
- Nong d6 pha lodng 0,000 0,000 0,000 0,000
- Tuong tac 0,000 0,133 0,000 0,000
Trung binh yéu t6 cdy Mai dim
- Khong ¢6 cay Méi dam 8,56 7,87 7,53 7,07
- C6 cay Mai dam 6,39 481 1,99 1,36
Trung binh yéu t6 pha loang
- 100% nudc thai 13,3¢ 11,54 8,01¢ 7,30°
- 50% nudc thai 6,16° 4,78° 406> 346
- 25% nudc thai 2,94 2,70? 2,20 1,88¢
Trung binh nghi¢m thirc
1. 100% nudc thai, khong cay Mai dim  14,80° 13,02F 12,45 11,63°
2. 50% nudc thai, khong cay Mai dim 6,70 6,55¢ 6,434 6,18
3.25% nudc thai, khong cay Mai dim  4,18" 4,03¢ 3,70¢ 3,404
4. 100% nudc thai, co cay Mai dim 11,85¢ 10,056 3,58¢ 2,98¢
5. 50% nudc thai, co cdy Mai dam 5,63¢ 3,00° 1,70° 0,75
6. 25% nudc thai, c6 ciy Mai dam 1,70 1,38 0,70 0,35*

Ghi chd: trong cting mot cft, cac s theo sau co cling ky tu thi khong khac biét
qua phép thit Duncan & méc y nghia 5%.

Tong lin (T-P)

Phét pho (lan) rat c?m thiét cho su sinh trudng cua tao va mot
s0 sinh vat khac. Do do dé khong ché hién tugng tao nd hoa ta phai
loai bo phot pho ra khéi nudce thai. Thém vao do vi khuén trong cac
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hé thong xir Iy sinh hoc can phét pho dé ting truong va bién dudng
cac hop chat hitu co, do d6 can phai xem xét cung cép mot luong
phét pho thich hop dé ching ¢6 thé hoat dong hidu qua [13]. Két
qua thi nghiém & bang 4 cho thiy, nhan t6 sy hién dién ciia cdy Mai
dam va yéu t6 pha loang déu c6 anh hudng dén chi tiéu T-P trong
nude va ¢6 su trong tac giira hai nhan td nay ¢ cac lan ldy mau tir
ngay 1 dén ngay 10 (P<0,05). O ngay thir nhat, T-P trung binh ¢
cac nghiém thirc khong co cay Mai dam 1a 6,95 mg/l so véi ¢6 cdy
14 5,23 mg/l; dén ngay thir 10, T-P trung binh ¢ cac nghiém thirc
khong c6 cay giam con 5,56 mg/l, trong khi d6 & cac nghiém thuc
c6 cay Mai ddm thi T-P trung binh chi con 0,85 mg/l. Déi vé6i yéu
t6 pha lodng, T-P khac biét c6 y nghia gitra cac nong do, T-P trung
binh dat cao nhit & ndng do chat thai chwa duoc pha lodng (100%)
va giam ¢ muc do pha lodng 50%, thap nhét & mirc d9 pha loang
25%  tat ca cac dot liy mau tir ngay 1 dén ngay 10. Nhu véy, cay
Mii dam c6 tic dung lam giam lan trong nudc va ndng do chét thai
pha cang loang thi lan cang giam.

Bang 4. Anh huéng ciia cdy Mai ddm va ndng do pha loing dén chi tiéu
T-P trong nudc thai nha may duting theo thoi gian.

Ngay liy méu

1 3 5 10
Mikc y nghia
- Sy hién dién cay Mai ddm 0,000 0,000 0,000 0,000
- Nong do pha lodng 0,000 0,000 0,000 0,000
- Tuong tac 0,000 0,000 0,000 0,000
Trung binh yéu t6 ciy Mai dAm
- Khong c6 cay Mai dam 6,95 6,50 6,14 5,56
- C6 cay Mai dam 523 3,67 1,37 0,85
Trung binh yéu t§ pha loding
- 100% nudc thai 10,83 9,73¢ 6,68 5,74¢
- 50% nudc thai 5,18 3,60° 3,13 2,71°

- 25% nudc thai 2,26° 1,93 1,46 1,15

Trung binh nghiém thirc

1. 100% nudc thai, khong cdy Mai dam ~ 11,93° 11,057 10,85 9,83
2. 50% nudc thai, khong cdy Mai dam ~ 5,70° 5,60¢ 508! 478
3.25% nudc thai, khong cdy Mai dam 3,230 2,85 2,50¢  2,05¢
4.100% nude thai, ¢ cdy Mai dim 9,73¢ 8,40 2,50 1,65
5. 50% nudc thai, ¢ cy Mai dim 4,65 1,60° 1,18 0,65°
6.25% nudc thai, ¢ cdy Mai dim 1,30° 1,00° 043 0,25°

Ghi chd: trong cting mdt cdt, cac s6 theo sau co ciing ky tu thi khong khac biét
qua phép thif Duncan & mdc y nghia 5%.

Nhu ciu éxy héa hoc (COD)

COD la dai lwong dung dé danh gia mirc d nhiém ban cia
nguodn nudc, do6 1a luong 6xy can thiét dé oxy hoa hét cac hop chat
hitu co ¢6 trong nude, nude cang nhiém ban thi ham luong chat
hitu co cang cao. Nu6e bi nhiém ban béi cac chat hiru co 14 do chat
thai sinh hoat va cong nghiép, san Xuat nong nghiép, tao diéu kién
d& dang cho cac loai vi sinh vét phat trién. Nudc bj nhiém béan (co
d6 oxy héa cao) 1am giam hiéu qua ciia cc qua trinh xt Iy va ton
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nhiéu hoa chét trong cong tac khir tring [13].

Béng 5 cho théy st hién di¢n cua cady Mai dam va néng do pha
lodng c6 anh hudng dén chi tiéu COD ¢ hau hét cac dot ldy mau. O
ngay lay mau thir nhat, COD trung binh & cdc nghiém thirc khong
co cay Mai dam 1a 1043,5 mg/l so voi 802,1 mg/l khi c6 cdy; dén
ngay thir 10, chi tiéu nay giam twong tmg 1a 901,7 mg/l khong c6
cdy va 378,3 mg/l khi ¢6 cdy. Tuong tw, & ngay thir nhit ndng do
chat thai 100% thi COD trung binh la 1365,3 mg/l, pha loang 50%
con 985,3 mg/l va ndng do pha lodng 25% thi COD chi con 417,8
mg/l; dén ngay thir 10, COD giam twong tmg v6i cic ndng do pha
loang 100, 50 va 25% lan luot 1a 1107,2 mg/l, 565,0 mg/l va 247,8
mg/l. Nhu vy, chat thai cang dugc pha lodng thi COD cang giam
theo thoi gian, va & cac nghiém thirc ¢o cdy Mai dam thi toc do
giam COD cang nhanh. Qua do cho thiy cay Mai dam c6 tac dung
lam giam COD trong nudc thai nha may duong.

Bang 5. Anh huéng ciia cy Méai dam va nong do pha loang dén chi tiéu
COD trong nudc thai nha may dubng theo thai gian.

Ngay Iy miu

1 3 5 10
Mikc y nghia
- Sy hién dién cay Mai dam 0,062 0,000 0,031 0,000
- Nong do pha lodng 0,000 0,000 0,425 0,000
- Tuong tac 0,214 0,000 0,684 0,000
Trung binh yéu tb cdy Mai dim
- Khong ¢ cdy Méi dam 1043,5 966,3 12143 901,7
- C6 cay Méi dam 802,1 663,2 510,2 3783
Trung binh yéu tb pha loiing
- 100% nudc thai 13653 1257,9° 11453 1107,2¢
- 50% nude thai 985,3° 818,5° 689,6 565,0°
- 25% nudc thai 4178 3678 7517 2478
Trung binh nghi¢m thire
1. 100% nudc thai, khong ciy M4i dim 1642,3¢  15354°  1463,7° 1452,6
2. 50% nude thai, khong cay Mai dém 1042,1° 943,34 98,7 885,2
3. 25% nudc thai, khong cdy Mai dim 446,2° 420,3° 12804 367,2¢
4. 100% nudc thai, c6 cdy Mai dam 1088,4°  980,5¢ 827,0% 761,84
5. 50% nudc thai, c6 cay Mai dim 928,50 693,7¢ 480,6% 2447
6. 25% nudc thai, c6 cay Mai dim 3894 3153 2231 128 4

Ghi chd: trong cting mot cdt, cac s6 theo sau co cung ky tu thi khong khac biét
qua phép thi Duncan & méc y nghia 5%.

Qua thi nghiém vé kha ning xu 1y nudc thai nha may dudng
clia cay Mai dam ta théy, chi tiéu pH khong hodc it chiu tdc dong
boi sy hién dién cia cdy Mai dam, con lai céc chi tiéu TSS, COD,
T-N, T-P giam do tac dong pha loang va sy hién di¢n cua cay Mai
dam.
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Khoa hoc Ky thuat va Céng nghé

Két qua trinh bay ¢ trén cho thy, gia tri pH ciia cac nghiém
thie thi nghiém twong ddi 6n dinh, it bién dong theo thoi gian.
Trong 6 nghiém thic, gia tri pH dat cao nhat ¢ nghi¢m thire 1
(khong c6 cdy Mai dam va nong do chét thai 100%) vao ngay thir
nhit 1a 7,55 va thp nhét cung ¢ nghiém thirc nay vao ngay thu
51a 6,50. Gia tri pH nay rat pht hop cho céc loai dong thyc vat
thity sinh phat trién. Di chiéu véi Quy chuan k¥ thuét qudc gia ve
nudc thai cong nghiép khi xa vao nguon nude duge dung cho cap
nudc sinh hoat (QCVN40:2011/BTNMT, ¢t A) thi pH nam trong
khoang cho phép tir 6,0-9,0 (hinh 2).
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Hinh 2. So sanh gia tri pH giGia cac nghiém thic thi nghiém vdéi
QCVN40:2011/BTNMT tif ngay thi nhat dén ngay thi 10.

Dbi voi chi tidu TSS, cin cir két qua phan tich sé lidu theo
cac ngay tir ngay 1 dén ngay 10 co va khong co sy hién dién ciia
cdy Méi dam cho thdy, c6 sw khac biét § nghia ciia cac yéu t pha
loang va co sy hién dién cta cay Mai dam. Cu thé, & cac nghiém
thire khong ¢6 cdy Mai dam, chi tiéu TSS gidm theo thoi gian chu
yéu do tac dong pha lodng va lang tinh. O céc nghiém thirc ¢6 cay
Mai dam TSS giam nhiéu hon, cho thdy ngoai tic dong pha lodng
va lang con ¢6 vai tro lam giam TSS cua cay. O cac cip ndng do
pha loang khéc nhau, TSS ¢ cac nghi¢m thirc cling giam dan theo
thoi gian xt y. Qua thoi gian, cc hat keo hay céc chit rin khong
léng duoc s€ bi loai bo mot phén do céc co ché sau: cac hat keo bi
loai bo bdi cac qua trinh hoat dong cla céac vi sinh vat va boi su
va cham va két dinh vdi cc chét rin khac (b6i néi luc va chuyén
dong Brown). Céc chét ran ndi bam vao bé mit ciia cdy va bi phan
hiiy boi cée hoat dong ciia vi sinh vat hiéu khi. Céc chit ran ling
duoc & lang xubng d4y va b phan huy boi vi sinh vat yém khi [7].
Pidu nay ly giai cho sy gidm xuong cta chi tiéu TSS ¢ nghi¢m
thire ¢6 trong cdy nhidu hon ¢ nghiém thirc khong trong ciy Mai
dam. Miac du cdy Méi dam co tac dung lam giam TSS nhung chi
c6 nghiém thitc 6 (ndng do pha lodng 25% va c6 ciy Mai dam) tir
ngay 5 tr¢ di chi tiéu niy mai dat mirc thap hon so véi quy dinh
ctia QCVN40:2011/BTNMT, ¢ot A (hinh 3). Noi khac di, dbi v6i
chi tiéu TSS nu6c thai nha may duong chi du didu kién thai ra moi
truong khi duogc xir Iy bang cy Mai dam v6i nong do pha lodng
25% tir 5 ngay tr6 1én. Cac nghiém thirc khong c6 cdy Mai dam
thi chi tiéu TSS ludn & mic cao hon so véi quy chuan dén ngay
thir 10. Didu nay cho thiy tiém niang xt Iy nudc thai cua cay Mai
dam 1a rét cao.
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Hinh 3. So sanh gia tri TSS gilia cac nghiém thic thi nghiém véi
QCVN40:2011/BTNMT tli ngay thd nhat dén ngay thi 10.

Do6i v6i chi tiéu T-N, hinh 4 cho thay nghiém thirc khong
¢6 cdy Mai dam gi4 tri T-N cao hon so véi cac nghiém thirc co
ciy Mai dam, mirc d6 pha lodng cang cao thi T-N cang giam,
nghia 1a chi tiéu T-N giam do tic dong ctia cic yéu tb pha lodng
va ¢6 sy hién dién cua cay Mai dam. Hon nita, ¢ cac nghiém
thirc ¢6 cdy Mai dam, T-N thip hon ¢ nghiém thirc dbi chung,
¢6 y nghia ¢ mirc 5%. Sy giam ham lugng T-N cho thdy ¢6 sur
tham gia cuia cdy Mai dam, voi vai tro 13 gid bam cho céc vi
khuan tham gia vao cac qua trinh amoni hoa, nitrat hoa. Ngoai
ra, cAy Mai dam hap thu chit dinh dudng dé gia tang sinh
khdi ciing 1am giam T-N trong nudc thai. So v6i quy dinh cua
QCVN40:2011/BTNMT, c6t A thi chi tieu T-N & cac nghiém
thirc déu ndm dudi ngudng 20 mg/l.
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Hinh 4. So sanh gia tri T-N gilia cac nghiém thic thi nghiém véi
QCVN40:2011/BTNMT tlf ngay th nhat dén ngay thi 10.

Chi tiéu T-P trong nudc thai dugc khur di do cac thyuc vat
thuy sinh hép thu vao co thé, bi hip phu hay két tia. ‘Trong
6, co ché khur phdt pho bang hién tugng két tia va hip phu
gop phan quan trong nhat. Tuy nhién, hiéu suat ctia qué trinh
nay kho co thé tién doan dugc, qua trinh hdp phu va két tia
phu thudc vao cac nhan té nhu pH, kha ning oxy hoa - khtr,
ham lugng sit, nhom, canxi va cac thanh phan sét. Két qua thi
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nghiém cho thdy co sy thay doi 15 rét vé T-P giita nghiém thirc
khong c6 va nghiém thirc ¢6 trong cdy. T-P clia nghiém thirc
trong cay Méi dim nho hon so véi nghiém thitrc ddi ching, co
su khéc biét nay chimg to cdy Mai dim da thich nghi voi moi
truong c6 nude thai cua nha mdy duong va co vai tro trong
vi¢e lam giam lan trong nude thai. Mot trong nhitng nguyén
nhan c6 thé do cdy hép thu lan cho qua trinh sinh truong va
phat trién, hay noi cach khac, cdy Mai dim c6 kha ning loai bo
1an ra khoi nudc thai. Hinh 5 cho thdy, & ngay dau tién chi hai
nghiém thiic 3 va 6 co gia tri T-P dudi ngudng cho phép xa thai
theo QCVN40:2011/BTNMT do ndng do pha lodng chét thai
& mirc thap 25%. Nhung tir ngay thtr 5 trg di, gia tri T-P & cac
nghiém thire c6 cay Mai ddm giam du6i ngudng quy chuén. Do
vdy, co thé sir dung cdy Mai dim dé khir 1an trong nu6c thai
nha may dudng.
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Hinh 5. So sanh gia tri T-P gitia cac nghiém thic thi nghiém véi
QCVNA40:2011/BTNMT tii ngay thd nhat dén ngay thi 10.

V& chi tiéu COD, theo thoi gian & nghiém thirc c6 trong cdy
Mai dam, COD thap hon nghiém thirc khong trong ciy Mai
dim. Sy giam COD & nghiém thtc trong cdy Mai ddm c6 thé
do mot phan cac chit hitu co mang dién tich bi hip phu xung
quanh bé mit cac hat cat trong thi nghiém va r& cdy, mot phan
cac chit hitu co lo limg hay hoa tan dugc phan huy boi cac
vi sinh vat ¢6 trong nudc thai. Ngoai ra, hé thong ré cdy Mai
dam ciing gop phan lam giam COD trong nudc bang cach cung
cép dién tich bé mat dé cac vi sinh vat bam vao, tao thanh cac
mang sinh hoc va van chuyén 6xy tir than 14 dén khu vyc xung
quanh ré [11], hd trg cho c4c vi sinh vat phan hiy hiéu khi cac
chét hitu co. Xét riéng voi cac nghiém thirc khong trong cay ta
thay, COD trong nudc van giam theo thoi gian. Diéu nay cho
thay, van co quaé trinh xu ly tu nhién do hoat dong cua tdo va
cac vi sinh vat [am giam COD trong nudc thai; tuy nhién, mic
giam thap hon so v6i cac nghiém thirc ¢ trdng cdy Mai dam.
Do d6, cdy Mai dim c6 vai tro nhat dinh trong viéc lam giam
COD trong nu6e. Mic dii, COD giam theo thoi gian nhung dén
ngay thtr 10 chi ti€u COD ¢ cac nghi¢m thuc Vﬁn cao hon so
v6i QCVN40:2011/BTNMT (hinh 6). Do vay, can nghién ciru
thém vé thoi gian xr 1y dé chi tiéu nay dat diéu kién xa thai.

64



1800 +
1500 4
1200 4
900 -

coD

QcvN
75 © 40:2011
0 T T T 1

Ngay lay mau

--------- NT1 -----NT2 ---NT3 --- NT4 — —NT5 ——NT6

Hinh 6. So sanh gia tri COD giiia cac nghiém thic thi nghiém véi
QCVN40:2011/BTNMT tif ngay thd nhat dén ngay thd 10.

Két luan

Tién hanh thi nghiém xir 1y nu6c thai nha may duong trén dia
ban tinh Hau Giang vo1 hai nhan t6 1a c6 va khong c6 cdy Mai dam
va cdc nong dg pha loang nudc thai khac nhau qua cac moc thoi
gian 1, 3, 5 va 10 ngay cho thay:

- Gia trj pH khong anh huong nhiéu boi cac nhan td thi nghiém
va tuong doi 6n dinh theo thoi gian. Gia tri pH dao dong trong
ngudng cho phép theo QCVN40:201 1/BTNMT vé nudc tha1 cong
nghiép khi xa vao nguon nudc dugc ding cho muc dich cp nuée
sinh hoat.

- Céc chi tiéu TSS, COD, T-N, T-P bi anh hudng boi yéu td pha
loang va s hién dién cia cdy Mai dam, va déu giam theo thoi gian
& tat ca cac nghiém thuc.

- Céc nghiém thire ¢6 cdy Mai dam thi cac chi tiéu moi truong
c6 xu hudng tt hon cac nghiém thire con lai, do d6, cdy Mai dam
¢ thé duoc sir dung trong cac bii loc sinh hoc xtr 1y nudce thai nha
mdy dudng. Tuy nhién, cac chi tiéu TSS va COD den ngay thu 10
van con kha cao so voi QCVN40:2011/BTNMT vé nude thai cong
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nghiép. Do véy, can nghién ctru thém vé thoi gian xtr Iy dé céc chi
tiéu déu dat khi xa thai vao nguon nudc theo quy chuan ky thuat
qudc gia.
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Phat hién vi khuan bing dia giay loc hap phu
luciferase va luciferin

Nguyén Thi Dung’
Truong Pai hoc Cong nghé, Pai hoc Quéc gia Ha Ngi
Ngay nhén bai 15/10/2018; ngay chuyén phan bién 19/10/2018; ngay nhan phan bién 26/11/2018; ngay chap nhan dang 18/12/2018

Tom tit:

Su ¢6 mit ciia cac loai vi khuin trong mdi trwong khong khi, dit va nwée 12 mdt trong nhirng nguyén nhan chinh
giy ra cic bénh vé duwong hd hip va cic bénh ngoai da cho con ngudi va cac loai vat nudi. Do d6, viéc phat hién sém
cac vi khuin quanh moi truong s()ng 1a yéu t6 then chét aé ngin chan moi nguy hai phat sinh tir vi Khuén. Trong
nghién ctru nay, tac gia thiét ké va xiay dung mot glay loc nh6 c6 dwong kinh khoang 0,5 cm dugc hap phu thém
luciferin va enzym luciferase. Glay lgc nay ¢6 kha néang dinh lwgng dwoc lwgng vi khuin trong miu thong qua viée
dinh lwgng ham lugng ATP ¢6 trong vi Kkhuén. Quy trinh ché tao giay loc hap phu luciferase va luciferin da dwoc toi
wu héa. Gidy loc hip phu luciferase va luciferin cho thiy kha niing giir 6n dinh luciferase va luciferin trong 30 ngay
& diéu kién nhiét do phong, va kha nang phat hi¢n nf)ng dg E. coli co thé Ién téi 1,17x10° CFU/ml. Phwong phap phat
hi¢n vi khuén qua viéc dinh lrgng ham lwgng ATP bang glay loc hap phu luciferase va luciferin ¢ thé gidm thoi
gian phat hién vi khuin xuong con 5 phat. Phwong phap xac dinh ham lugng vi khuéin bang glay loc hap phu enzym
luciferase va co chit luciferin 13 mot phuong phap méi, trién vong cao trong viéc phat trién cic cam bién héa sinh

¢6 dd chinh xic cao va cho két qua nhanh.

Tir khéa: ATP, cam bién di€én héa, giay loc, luciferase, luciferin, vi khuan.

Chi s6 phén loai: 2.7

Md dau

Cac vi sinh vat nhu vi khuan, virus, ndm tiém 4n nhiéu nguy
co gy bénh cho cong dong do kha ning phat tan manh mé& qua céc
moi truong dat, nude, khong khi [1, 2]. Con ngudi gap rat nhidu
kho khan dé chéng lai sy lay lan cua nhimg vi sinh vat nay khi
chiing bung phat thanh dich bénh. Vi chling ¢6 kich thudc nho nén
rat dé dang di chuyén va phat tan trong pham vi rong 16n nho cac
dong dich chuyen cua khong khi, gio, nude. Chang c¢6 thé tham
nhdp vao co thé con ngudi va lay lan qua qua trinh ho hép, bai tiét;
tir d6 c6 thé gy ra dai dich trén pham vi rong 16n [3, 4]. Chinh vi
nhimg nguy co tiém 4n trén nén viéc phat hién vi sinh vét trong
thoi gian thuc, cho két qua chinh xac 1a vo ciing can thiét. Hién nay
c6 mot vai phwong phap truyén théng duoc ding dé phat hién vi
khuén trong méi truong nhu phuong phap nudi cay [5, 6], phuong
phép sinh hoa, phuong phap vi dién tu [7, 8], phuong phdp xét
nghiém mién dich [9], PCR [10, 11]... Tuy nhién, viéc phat hién
vi khuan trong thoi gian thyc gip nhiéu kho khan do céc budc tién
hanh thi nghlem phirc tap va gia thanh cao [1]. Cu thé nhu, phuong
phap nubi cay vi khuan t6n vai ngay dé vi khuan c6 thé 16n va hinh
thanh khuan lac dé co thé dém bang mét thuong [12, 13]. Hon
nita, voi phuong phap nay, chi ¢6 mot lugng nho vi khuan (khoang
10%) ¢ thé nudi cdy [14], phan 16n con lai khong thé nuéi ciy
[2]. Mot phuong phap phan tich khac cho d§ chinh xac cao hon
1a PCR [15, 16] nhung phuong phap nay ciing ton vai gio dé thyc
hién, yéu cau quy trinh cong nghé phtrc tap va budc phai duoc tién
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hanh béi cac chuyén gia [1]. Gan day, phuong phép phét hién vi
sinh vat thong qua viéc xac dinh lugng ATP trong phan tng phat
xa gilta ATP va luciferin/luciferase da dugc nhidu nha khoa hoc
quan tam [12, 17]. Trong phdn ng phat xa luciferin/luciferase,
luciferin phan tmg voi ATP dudi xtc tic cia enzym luciferase dé
tao ra oxyluciferin, adenosine monophosphate, va anh sang. Anh
sang phat xa co budc séng tir 550 dén 570 nm va duge do lai bang
may do quang [18]. Tu tin hi¢u cuong do sang phat xa do dugc
ta c6 thé tinh toan duoc lugng ATP tuong mg tham gia phan tmg
va luong vi khuan tuong mg ¢6 trong mau da thuy phén ra lugng
ATP @6. Tuy nhién, phuong phap nay hién c6 nhiéu han ché, nhu
hoat d6 cua enzym luciferase bi giam nhanh chong trong diéu kién
phong va dung dich phan (g chtra luciferin va luciferase thuong
ton thoi gian dé chudn bj. Viéy nén viéc phat hién vi sinh vat theo
thoi gian thuc véi cac bude tién hanh don gian, gia thanh thap van
con la mot thach thirc 16m.

Trong nghién ctru nay, chiing t6i d& xuit mot giai phap co thé
do luong vi khuan tai thoi gian thyc sir dung gidy loc di duoc toi
uu hoa qua trinh hap phy hdn hop luciferase va luciferin 1én bé mit.
Phuong phap nay c6 thé giam thoi gian phat hién, ting thoi gian
hoat hoa ctia enzym luciferase ¢ diéu kién nhiét do phong. Gidy
loc sau khi dugc hp phu enzym luciferase va co chat luciferin, ¢6
thé bao quén tai diéu kién nhiét do phong va ¢ thé sir dung tryc
tiép khong can qua cac budc tién xir 1y. Kha ning phan tich ciia
gidy loc v6i Escherichia coli (E. coli) theo thoi gian bio quan ciing
duoc khao sat.
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Abstract:

There are numerous microbes in the air, soil, and water,
which is one of the main cause of some respiratory
diseases and external ailments in human and livestock.
Therefore, the early detection and identification of
microorganisms is a key factor to prevent the risks
associated with microbial infections. In this study,
paper discs (0.5 cm in diameter) was prepared with
the adsorption of luciferase and luciferin and used
to determine the adenosine triphosphate (ATP) in
bacteria. The repetition of sequential adsorption/drying
of the reaction solution (luciferase and luciferin) on the
paper discs was optimised. The storage stability of the
paper discs was about one month at room temperature
after the preparation. The paper discs adsorped with
luciferase/luciferin could detect the ATP extracted from
Escherichia coli (E. coli) as low as 1.17x10° CFU/ml. ATP
evaluation using the paper discs for detection of bacteria
may reduce the detection time to less than 5 min. The
novel paper discs immobilized with luciferase and
luciferin are valuable for the development of fast and
sensitive sensors for early detection of microorganisms.

Keywords: ATP, bacteria detection, biosensor, luciferase,
luciferin, paper disc.

Classification number: 2.7

Nyuyén liéu va phueng phap
Héa chiit va vi khuén

Chung t61 str dung luciferin, enzym luciferase, dung dich dém
pH, dung dich dém thuy phan, va chét chuan ATP dugc chia trong
bo KIT “Roche ATP Bioluminescence Assay Kit HSII” (Sigma-
Aldrich; Merch KGaA, Darmstadt, Dtic). Hon hop luciferin va
luciferase duoc tron 1n theo ty 1¢ n6ng d0 cua bo Kit va thém vao
2,5 ml dung dich dém (c6 chira san ion Mg). Dung dich hdn hop
luciferase va luciferin vira pha s& dugc chia nho 1am nhiéu phan,
mdi phén chira 200 pl va dugc bao quan lanh tai nhiét do -20°C.
Gidy loc duoc st dung trong thi nghiém nay 1a gidy loc cellulose
Whatman dugc mua tir Cong ty Sigma-Aldrich (Merck KGa A).
Gidy loc dwogc cit nho thanh nhiing dia tron v6i duong kinh 0,5 cm.
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Anh séng phat ra tir phan (g giira ATP va luciferin/luciferase s
duogc do cuong anh sang bing may luminometer (spectramax-M2,
Molecular devices corp., Sunnyvale, CA, USA). Dung dich dinh
dudng va agar dinh dudng dugc mua tir Becton & Dickinon, Co.
(Franklin Lakes, NJ, USA).

Nuéi cdy vi khudn

V6i qué trinh tién nudi cdy, mot khuan lac E. coli tir trong
dia thach nuoi cy dugc lay ra va nhan nudi trong dung dich dinh
dudng (5,0 g Peptone, 3.0 g protein trong 1 lit nude cit) lic qua
dém véi toe do 150 vong/phut va nhi¢t do 37°C. Sau do, E. coli
duoc nudi cdy lan hai, ciing trong dung dich dinh dudng trén véi
ty 1¢ dung dich chtra E. coli trong dung dich dinh dudng ban dau va
dung dich dinh dudng méi 14 1:100. E. coli nuéi dén khi dat nong
o khoang 108 CFU/ml s& duoc thu hdi bang cach ly tim véi toe
dg 13.000 vong/phut trong 10 phut, sau d6 rira 3 lan voi nuée, va
hoa tan lai v6i nudc cit ¢ cing thé tich dé thu dugc dung dich E.
coli da loai bo hoan toan dung dich dinh dudng.

Téi wu héa qud trinh hép phu luciferase va luciferin lén gidy
loc

Gidy loc duoc cat thanh hinh tron voi dudng kinh khoang 0,5
cm va duoc tiét trung. Tiép theo, dung dich hon hop luciferase
va luciferin da chudn bi dwgc nho tryc tiép 16n trén bé mit glay
Sau qua trinh nho dung dich hdn hop luciferase va luciferin, gidy
loc dugc l1am kho tur tir trong 2 gio trong binh kin chura silica dat
& nhiét do phong. Qua trinh nho hn hop dung dich va lam kho
tu nhién nay dugc lap lai vai 1an. Cubi cung, giéy loc sau khi da
duoc hép phu luciferase va luciferin [én bé mat, s& dugc 1am kho
ty nhién trong binh chira silica thém 24 gio nita dé loai bo hoan
toan nudc ra khoi gidy loc trude khi ¢6 thé st dung. Céc gidy loc
hép phy luciferase va luciferin sau d6 s& dugc bao quan trong binh
chtra silica ¢ nhiét do phong cho toi khi st dung. Quy trinh chuan
bi gidy loc hip phu luciferase va luciferin duoc so dd hoa nhu
hinh 1.

Luciferase/luciferin
dung dich 10 pl

Luciferin .
. Luciferase

Lam kho

Dia giéy loc sau hfip phu

Hip phu/lam kho
3 lan

Dia gi:‘iy loc (d=0,5 cm)
Hinh 1. Quy trinh chuén bj giay loc hap phuy luciferase va luciferin.

Do cwong dp dnh sing phit xa khi sit dung gidy loc hip phu
luciferase va luciferin

Gidy loc hap phu luciferase va luciferin dugc Iy ra tir binh bao
quan va dit vao dia 96 15 dé do cudng do anh sang. Dung dich E.
coli sau khi dugc loai b hoan toan dung dich dinh dudng, dugc
ldy 100 pl va dem thay phan nhiét & 95°C trong 10 phut. Qua trinh
thity phan nhiét nay s¢ gitip giai phong ATP ra khoi té bao. Sau d6
50 pl dung dich E. coli sau khi thily phan s¢ dugc nho 1én trén bé
mit gidy loc hip phu luciferase va luciferin da duoc dit bén trong
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di ia 96 16. Ngay sau khi dung dich thuy phén E. coli dugc nhé vao
gidy loc, chung dwgc chuyén dén méy do cuong do¢ anh sang va do
cuong do anh sang phat xa ngay 1ap tirc. Déi voi thi nghiém khao
sat kha nang phan tich cua gidy loc qua thoi gian, gidy loc hap phu
luciferase va luciferin s& dugc chuan bi véi s6 lugng 16n cling mot
thoi diém, sau d6 dem di bao quan trong binh chtra silica ¢ nhiét do
thuong. Gidy loc sau do s& duogc 1an luot liy ra khoi binh bao quan
(saul,5,7,9,11,15,19,25, 30, 40, 50, 60 ngay) va do cuong do
anh xa phat ra tir mau E. coli c6 cung 1 ndng d6 & tit ca céc lan do.

Két qua va thao luan

Téi wu héa qud trinh hép Phu luciferase va luciferin lén giﬁ'y
loc

Dé ¢6 thé dat duoc két qua tot nhat tir phép do sir dung gidy
loc hap phy luciferase va luciferin, ching toi da khao sat dé c6 thé
tim ra luong dung dich hon hop luciferase va luciferin tdi wu nho
1én gidy loc va s6 1an nho/lam kho t6i wu. Pau tién, ching i xac
dinh luong hop chit luciferase, luciferin cin hap phu Ién gidy loc
va t6i wu nd. Str dung dung dich hdn hop luciferase, luciferin di
duoc chudn bi va gidy loc thong dung (kich thudc 1 2,5 pm) duoc
dung nhu mot gia dd ¢6 cac 16 trong nho li ti ¢6 thé chira cac phan
tir luciferase va luciferin bén trong n6. Dé dam bao ring dung dich
hon hop luciferase va luciferin khong bi tran ra ngoai bé mit gidy
loc, ma c6 thé tir tir hip phy vao bén trong gidy loc, mot lugng
nho (10 pl) cua dung dich hon hop luciferase, luciferin dugc nho
1én gidy loc va dé yén trong binh chra silica trong 2 gio. Khao st
so lan hap phy (nho/lam kho) khac nhau (1, 3,5 lan) 1én nhiing
gidy loc khic nhau dé tim ra s6 lan t5i wu. Mdi gidy loc sau do
duoc khao sat voi dung dich chira cung luong E. coli (~107CFU/
ml) dd duoc thity phan. Hinh 2 biéu thi su khac nhau vé cuong
d6 anh sang phat xa thu dugc khi sir dung nhimg gidy loc ¢6 s6
lan hép phu khic nhau. Theo d6, s6 lan hap phu Ia 3 lan, twong
duong 30 pl ctia dung dich hon hop luciferase va luciferin, cho tin
hiéu cuong do 4nh sang 14 cao nhat. Khi 10 pl dung dich hdn hop
luciferase, luciferin dwgc nho 1én trén bé mat gidy loc, chung s& tir
tir di chuyén vao bén trong 18 trong (2,5 pm) cua gidy loc, va bi
giit & trong d6. Do d6, cdu trac khong gian cia enzym luciferase
v co chat luciferin dugc ddm bao, va o thé duy tri trang thai hoat
dong trong thoi gian dai ¢ diéu kién nhiét do phong. Khi dung
dich hdn hop luciferase va luciferin dugc nho 1én trén bé mit gidy
loc, mot vai phan ttr luciferase va luciferin s€ khong dugc ¢b dinh
trong 16 trong cua gidy loc ma van ton tai trén bé mit gidy, chung
s& dan dén han ché su hip phu cua luciferase, luciferin di vao bén
trong 18 trong khi s6 luot hip phu tang 1én. Hon nita, nhimg phan
tir luciferase va luciferin trén bé mit glay loc nay sé& dé bi thay doi
céu tric khong gian, din dén enzym bi bt hoat. Do d6, c6 thé thay
1a khong co su tang cuong do anh sang phat xa nao khi str dung
nhitng gidy loc dugc nho/lam kho trén 3 lan (hinh 2). Qua trinh
hép phu luciferase va luciferin 1én gidy loc dugc toi wu nhat voi 3
lan hép phy, mdi 1an hap phu 10 ul dung dich hdn hop luciferase
va luciferin. O nhimg thi nghiém tiép theo, chuing t6i chi sir dung
gidy loc duoc hip phu dung dich phan tmg luciferase va luciferin
v6i ba 1an hap phu.
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Hinh 2. So sénh cuding d 4nh sang phét xa khi st dung nhiing giy loc
c6 56 1an hap phy khac nhau.

Dinh gid khd ning phdt hién E. coli ciia gidy loc hip phu
luciferase va luciferin

Sau qua trinh t6i wu hoa sy hap phy luciferase va luciferin,
ching t6i khao sat kha ning phét hién vi khun E. coli ¢ nhimg
nodng do khac nhau cta gidy loc va so sanh n6 véi két qua thu duoc
tr viée st dung luciferase va luciferin dudi dang dung dich (theo
quy trinh da dugc thuong mai hoa tir b Kit cia Cong ty Signma-
Aldrich). Bu6c dau khao sat mdi twong quan gitta ham luong ATP
va cuong d§ anh sang thu duoc béng phuong phap do quang cho
thiy, khi nong do ATP tang thi cuong d anh sing ting va tring
v6i két lugn ctia Cong ty Sigma Aldrich. Tt do thi hinh 3 cho thay,
khi nong do vi khuan tang thi cuong do anh sang phat xa tang. Vay
nén, khi ndng d¢ vi khuan ting 1én thi ham lwong ATP trong mau
ciing ting 1én . Hinh 3 biéu thi mdi lién hé giira nong do E. coli
voi cudng d anh sang phat xa voi hai phuong phép do (phuong
phép sir dung luciferase va luciferin duoc hap phu trén gidy loc
va phuong phap st dung luciferase va luciferin ¢ dang dung dich
da dugc thuong mai hoa). Tir do thi ching ta thy cuong do anh
sang phat xa tir thi nghiém sir dung gidy loc hap phu luciferase va
luciferin 1a gin nhu twong twong véi cudng do anh sang thu duoc
tr thi nghiém st dung dung dich chtra luciferase va luciferin. Tir
d6, c6 thé két luan rang luciferase va luciferin hap phu trén gidy
loc c6 thé cho két qua tuong duong va dang tin cdy nhu két qua
thu dugce tir viée st dung luciferase va luciferin dudi dang dung
dich da duoc thuong mai héa. Cuong do anh sdng phat xa ting ty
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Hinh 3. Cuong do anh sang phat
xa thu dugc khi khao sat miu véi
nhiing ndng do E. coli khac nhau
va st dung hén hgp luciferase
va luciferin dugc hap phu trong
giay loc va 6 dang dung dich.

Hinh 4. Cuong do anh sang
thu dugc khi sit dung nhiing
gidy loc hap phu luciferase va
luciferin cung lic va cé thoi
gian bao quan khéc nhau.



1é thuan voi ndng d6 vi khuan E .coli nhu duge dw doan. Hinh 3
cho thdy, cuong do anh sang phat xa do dugc tir gidy loc hip phu
luciferase va luciferin luén cao hon két qua thu dugc tir dung dich
hon hop luciferase va luciferin. Hon nita, thoi gian phét hién vi
khuan trong mau sir dung gidy loc 14 khoang 1-2 phut, tiét kiém
hon rét nhiéu so vdi viée phat hién vi khuan sir dung dung dich
phdn ung luciferase va luciferin khodng 1 gio.

D§ bén phan tich ciia gidy loc sau thoi gian bio quin

Tiép theo thi nghiém kiém tra kha nang phat hién vi khuan cta
gidy loc hap phu luciferase va luciferin, nghién ctru tiép tuc kiém
tra d0 bén phan tich cia gidy loc sau mot thoi gian bdo quan ¢ didu
kién nhiét do thuong. Hay noi cach khac la khao sat thoi gian duy
tri hoat tinh cta enzym luciferase sau thoi gian bao quan. Gidy loc
sau khi duoc hdp phu luciferase va luciferin dugc bao quan trong
binh kin chua silica ¢ nhiét do phong. Nhu vay, trong qua trinh
béo quén, gidy loc hép phu luciferase va luciferin da luon dugc giit
& trang thai kho va enzym luciferase dugc ¢b dinh trong 16 tréng
cua gidy loc, gitp enzym giir dugc cdu triic khong gian bén vimng.
Hinh 4 cho thay cuong do anh sing phét xa da hau nhw khong doi
trong sudt 1 thang bao quan va tir tir giam dan ¢ nhimg ngay sau
d6. Cuong d¢ anh sang giam sau 30 ngay la do sy giam hoat d9 cua
enzym trong gidy loc theo thoi gian bao quan. Enzym dé dang mét
di hoat tinh khi dé ¢ diéu kién nhiét do thuong do bién doi vé cau
tric khong gian ciia viing hoat dong. Nhung khi enzym duoc hap
thy trén gidy loc, cAu tric khong gian cua enzym dugc duy tri bén
vimg trong khoang 30 ngay tai diéu kién thuong. Nhimg két qua
nay chi rarang, g1ay loc 1a mgt nguyén liéu don gidn, hleu qua, tiét
kiém cho viéc hap phu enzym luciferase va gitip giit cau triic clia
enzym ¢ trang thai bén trong it nhat 30 ngay. So sanh véi do bén
cua enzym luciferase trong dung dich tir bg Kit (1 ngay ¢ nhiét d6
15-25°C), chiing ta thy ring hoat do cua luciferase dugc hap phy
trén gidy loc bén viing hon rat nhidu. Hon nita, voi thoi gian bao
quan la 30 ngay tir ngay hép phu luciferase va luciferin 1&n bé mat,
viéc chuin bi glay loc hap phu luciferase va luciferin cho viéc phan
tich lwgng vi khudn c6 trong méu trd 1én don gian, tiét kiém va c6
thé thwong mai hoa.

Tir nhimg két qua thuc nghiém trén ¢6 thé két luan rang, gidy
loc hap phu luciferase va luciferin c6 thé dugc sir dung dé phan
tich lwgng ATP dugc thiy phan tir mau chira vi khuan. Gidy loc
sau khi dugc hip phu luciferase va luciferin ¢ thé duy tri trang
thai bén hoat hoa, on dinh trong 30 ngay & nhiét do phong trong
binh kin chira silica, va c6 thé duoc lay ra sir dung ngay lap tic
cho viéc phat hién vi khuan bat ¢t liic nao thong qua xac dinh ham
lugng ATP dugc thity phan ra tir mau chira vi khuan d6. Gi6i han
phat hién cua gidy loc hap phu luciferase va luciferin 1 ,17x10°8
CFU/ml E. coli. Viy nén, gidy loc hap phu luciferase va luciferin
co kha nang ung dung cao trong viéc phat trién hé cam bién sinh
héa nham phét hién vi khuan trong méi truong va cho két qua do
trong thoi gian thyc.
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Khao st diéu kién tich chiét sophorolipid tir dich 1én men
Candida bombicola va thir nghiém hoat tinh sinh hoc
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Tém tit:

Sophorolipid (SL) 1a chit hoat dong bé mat sinh hoc tiém ning véi kha niang phan giai sinh hoc cao, doc tinh thap va
than thién voi méi trwong, dwge san xuit béi qua trinh 1&n men tir loai nAm men an toan Candida bombicola. Dé tach
chiét SL tir dich Ién men c¢6 hiéu suit va hoat tinh sinh hgc cao, quy trinh tach chiét phu hop da dugc tién hanh khao
sat. Két qua cho thiy, diéu kién phu hop dé tach chiét SL tir dich 1én men Candida bombicola 1a sit dung hé dung moi
ethyl acetate:dich 1én men 1:1 (v:v); petroleum ether:methanol:dich 1én men 1:1:1 (v:v:v) dat hiéu suit tach chiét
SL tir 90% tré 1én va kha ning loai béo dat 97% tré 1én khi tong ham lweng SL va diu ddu nanh cé trong dich 1én
men khong vurgt qua 20%. Hi¢u suit thu hdi cic dung mdi ethyl acetate (EtAc), methanol (MeOH), petroleum ether
(PE) trong qua trinh tich chiét SL tir dich 1én men c6 tong ham lwgng SL va diu diu nanh tir 2-20% lan luot 1a tir
91-92%, 78-83%, 32-43%. SL c6 ndng d9 100 mg/ml c6 kha niing khang khuan tét nhat ddi véi Bacillus spizizenii
(13,67+0,58 mm), tlép theo 1a Staphylococcus aureus (12,67£1,15 mm), Pseudomonas aeruginosa (11,33+£0,58 mm) va
Escherichia coli (9,67+0,58 mm). Kha ning chong oxy héa ciia SL dat gia tri IC, 12 6,024 mg/ml. Cac két qua trén
cho thay tiém nang cao cua SL cho cac irng dung trong linh vuc my pham, chat tay rira va cac ng dung thwong mai

khac lién quan dén chit hoat dong bé mat.

Tir khéa: Candida bombicola, chéng oxy hoa, dung méi, khang khuin, sophorolipid, tach chiét.

Chi sé phén loai: 2.8

- £ N
Dat van dé

SL 1 chit hoat dong bé mat sinh hoc thude nhom glycolipid,
1a nhimg phan tir ludng cuc gdbm mot nhom disaccharide
sophorose lién két véi goc hydroxyl ctia carbon ké cudi mach
trong chudi acid béo C16-C18 [1]. Tac dung chinh cua SL la
kha niang lam giam strc cing bé mat giira chit long va chat
1ong, chat rin hodc chat khi, do d6 chung co thé két hop va
phén tan d& dang trong nudc hodc cac chat long khac. SL co
nhiing uu diém so vé6i cac chét hoat dong bé mit hoa hoc dang
duogc st dung nhu: kha ning phan huy sinh hoc, c¢6 ddc tinh
thap, ¢6 tinh dung hop sinh hoc va tinh tiéu hoa dugc, tinh
hi¢u qua & cac diéu kién cuc doan vé nhiét do, pH va mudi
[2]. Thong thuong SL thu nhan dugc s& ton tai & dang hon hop
chinh 1a lactone va acid. SL dang lactone c6 kha nidng lam
giam sirc cang bé mat va hoat tinh khang khuén tdt, trong khi
do dang acid co thé tao bot va hoa tan tot. Hon nita, géc acetyl
lam cho cac phan tu SL it tan trong nuéc nhung lai ting cuong
hi¢u qua khang virus va khang cytokine cua chung [3].

SL dugc g dung nhiéu trong céc linh vue nhu thuce phém,
dugc phim, my pham chét tiy rira [4]. Nhiing nghién clru gan
day ghi nhan mot sé tng dung cu thé cua SL. SL dugc bd sung
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vao trong bot gidt voi vai tro 1a chat tay rura [5], kha ning tao
nhii ciia SL dwoc ng dung trong cac nganh hoa dau. Ching
duoc str dung trong viéc thu hdi cac san phﬁm dau thtr cép, loai
bo thanh phan hydrocarbon trong diu thd. SL duoc st dung
dé xur ly dat va nude bé bi nhidm hydrocarbon, hip thu cac
kim loai ndng c6 trong tram tich va cai thién chét luong bot
mi trong thuc phém [5, 6]. SL c6 kha nang khang khuin trong
viéc tri muyn, tri gau va mui hoi co thé, bao vé da va toc, kich
thich su bién dudng cua cac té bao fibroblast trong biéu mo,
kich thich qua trinh tong hop collagen lam cho da san chic [7,
8]. SL con c6 kha ning tc ché cac gdce tu do, tre ché hoat dong
cua enzyme elastase gy 130 hoa, thuc ddy qué trinh 1am lién da
va lam tring da [9]. Cac SL diacetyl lactone c6 kha ning tiéu
diét nhiéu dong té bao khac nhau nhw dong té bao ung thu gan
H7402, giam ty 1& chét do shock nhiém khuan trén mo hinh
chudt [10, 11], trc ché qua trinh phat trién cia té bao ung thu
bach cau [12].

Nho vao nhimg dic tinh wu viét va tiém nang tmg dung
SL trong nhiéu linh vyc khac nhau, trén thé gidi, viéc nghién
ctru phét trién san pham tir SL hién nay dang dugc nhiéu nhém
nghién ciru tién hanh dang ky sang ché va mot s6 da duoc
thuong mai hoa. Tuy nhién, tai Viét Nam, nhitng cong trinh lién
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Abstract:

Sophorolipid (SL) is a potential biosurfactant due to its
biodegradability, low toxicity and eco-friendly criteria,
produced by Candida bombicola, a non-pathogenic
yeast. To extract SL from fermentation broth efficiently,
a study on effective conditions for SL extraction from
Candida bombicola fermentation broth was conducted.
The result showed that the optimal conditions for
extracting SL from the fermentation broth included
ethyl acetate:fermentation broth 1:1 (v:v) and petroleum
ether:methanol:fermentation broth 1:1:1 (v:v:v) with
the SL extraction efficiency and fat removal capacity
from 90% and 97%, respectively, while the total SL and
soybean oil in the fermentation broth did not exceed
20%. The recovery performance of such solvents as ethyl
acetate (EtAc), methanol (MeOH), petroleum ether (PE)
in SL extraction process were from 91-92%, 78-83%, 32-
43%, respectively (with the contents of SL and soybean
oil from 2 to 20%). The obtained SL at the concentration
of 100 mg/ml showed a high antimicrobial activity, the
highest resistance to Bacillus spizizenii (13.67+0.58 mm),
then relatively high resistance to Staphylococcus aureus
(12.67+1.15 mm), Pseudomonas aeruginosa (11.33+0.58
mm) and Escherichia coli (9.67+0.58 mm). The
antioxidant capacity of SL was performed with an IC,
of 6.024 mg/ml. These results indicate that SL is one of
the most promising microbial biosurfactant with highly
potential applications in cosmetics, detergents and other
commercial applications related to surfactants.

Keywords: antibacterial, antioxidant, Candida bombicola,
extraction, solvent, sophorolipid.

Classification number: 2.8
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quan dén viéc san xuat cac chit hoat dong bé mit c6 ngudn goc
sinh hoc noi chung va SL noi riéng van chua duge nghién ctru
thau ddo. Hién nay, chua c6 nhom nghién ctru nao nghién ctru
xdy dung quy trinh tich chiét dé thu nhan SL tir qua trinh 1én
men C. bombicola v6i hiéu suit thu nhan SL cao, chi phi thép,
SL thu dugc c6 d6 an toan, khong dgc hai, c6 hoat tinh sinh hoc
tot. Chinh vi vay nghién ctru ndy s€ tap trung nghién ctru diéu
kién tach chiét SL dap ng dugc cic yéu cau trén.

Vat liéu va phuong phap nghién ciu

Vit liéu

Chung gdc ndm men C. bombicola ATCC 22214 dugc cung
cap & dang dong kho boi GS Kim Eun-Ki, Pai hoc Inha, Han
Qudc. Chung duoc nudi cdy ting sinh trong méi trudng yeast
malt extract (YM); 2,2diphenyl-1-picrylhydrazyl (DPPH),
1",4"-sophorolactone 6',6"diacetate dugc cung cap boi Cong ty
héa chat Sigma (St. Louis, My). Cac dung méi hiru co: MeOH,
EtAc, PE, hexan dugc cung cap boi Cong ty hoa chit Xilong
(Trung Qudc). Ngudn dau ddu nanh Simply dugc san xuét
boi Cong ty TNHH dau thuc vat Cai Lan; cac ching vi sinh
vat dé 1am thir nghiém khang khudn dugc cung cp boi Trung
tam Nghién ctru cac hop chat tu nhién c6 hoat tinh sinh hoc -
Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia TP H
Chi Minh.

Phuwong phap nghién ciru
Tao nguon nguyén liéu dé nghién citu:

Hoat hoa ching C. bombicola truéc khi 1én men: nim men
C. bombicola dang dong kho dugc hoat hoa trong moi truong
yeast malt extract (YM), sau 48 gi¢ dich nhén giong cap 1 duoc
cay chuyén dé nhan giéng cap 2; diéu kién hoat hoa ching C.
bombicola: nhiét d 28°C, tdc d¢ lac 180 vong/phut, thoi gian
48 gio. Dich gidng cap 2 duoc sir dung cho viée 1én men tao
ngudn nguyén li¢u nghién ciru.

Lén men C. bombicola trong erlen 250 ml: giéng C.
bombicola dwgc ciy vao erlen 250 ml chira 50 ml dich méi
truong; thanh phan trong 1 lit mdi truong gdm: glucose 100 g,
caonammen 5 g, KH,PO, 1 g, MgSO,.7H,0 0,5 g, CaCl,.2H,0
0,1 g, NaCl 0,1 g, peptone 0,7 g, dau an 5% (VIv) dé len men
trong 7 ngay, toc do lic 180 vong/phit, nhiét do 1a 28°C.

Xady dung quy trinh phit hop dé tach chiét SL tir dich lén
men C. bombicola:

Thi nghiém khéo sat hé dung méi va ty 1¢ dung moi dé tach
chiét SL tir dich 1én men C. bombicola (bang 1): tién hanh b
tri thi nghiém 2 yéu t6 kiéu hoan toan ngau nhién dé khao st
hé dung méi va ty 1¢ dung moi dé tach chiét SL tir dich 1én men
C. bombicola (mdi erlen chira 50 ml dich 1én men da chuan bi
truge). Dich nudi cay duogc thém EtAc (theo 5 ty 1é nhu bang
1, lap lai 2 14n), sau d6 duoc ly tam véi toc dd 6.000 vong/phut
trong 5 phit, thu dich ndi rdi dem c6 quay chan khong & 40°C
dé loai EtAc & ap suat 240 mPa. Tiép theo, thém hdn hop dung
dich PE:MeOH hodc Hexan:MeOH (theo 5 ty 1¢ nhu bang 1,
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13p lai 2 1an) thu nhan 16p dudi (gdm SL thd va MeOH), sau
d6 dem c6 quay chan khong ¢ 40°C dé loai bo MeOH ¢ dp suat
330 mPa va can xac dinh khoi lugng SL tho thu dugc.

Bang 1. Cac nghiém thiic ca thi nghiém khao sat hé dung mai va ty
Ié dung moi dé tach chiét SL tir dich 1én men C. bombicola.

Yéu td A (t 1¢ dung méi:dich 1én men)

Yéu t6 B (hé dung méi)

Al (1:3) A2(1:2) A3(1:1) A4(2:1) AS(3:D)
Bl (EtAC:Hexan/MeOH) A1BI A2BI1 A3BI A4B1  A5B1
B2 (EtAC:PE/MeOH) A1B2 A2B2 A3B2 A4B2  A5B2

Pinh tinh SL bang sac ky 16p mong (Thin Layer
Chromatography - TLC): mau SL thé dwgc chim 1én ban sic
ky, pha dong dugc sir dung la chloroform:MeOH:H,O voi ty 1€
80:10:2 (v:v:v) khoang 30 phiit. Hop chét 1’ 4”-sophorolactone
6',6"diacetate dugc st dung lam chat chudn. Sau khi giai ly,
ban sic ky dugc phun acid sulphuric 90% va sy kho & 100°C
nham quan sat va xac dinh cac vét trén ban mong.

Dinh tinh SL bang phuong phép phén tich ph6 hng ngoai
(Infrared spectroscopy - IR): cic mau SL dang acid va dang
lactone da phan tach qua sic ky cot silicagel (240-400 mesh,
40-63 pm) theo co ché sau: dang lactone 14 cac phan tr mach
vong, kém phan cuc so véi dang acid tu do, nén dang acid s¢
¢6 ai lyc manh hon so véi dang lactone. Khi st dung h¢ dung
mdi cloroform:MeOH véi ty 1& 9,4:0,6 (viv) dang lactone dé
dang dugc dung moi kéo theo, sau mot thoi gian, thu dugc
dang lacton trudc, sau do dén dang acid. Ca 2 dang dugc lam
kho dung méi, dung trong cac vial duoc giri di phan tich phd
hdng ngoai bang may do quang phd hdng ngoai tai Khoa Hoa
hoc, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia TP
H6 Chi Minh.

Thi nghi¢m khdo sat sy anh hudng ctia ham lugng SL va
du dau nanh 0 trong dich 1én men dén hiéu suét tich chiét
SL va hiéu suat thu hoi dung moi cua quy trinh (bang 2): tién
hanh bé tri thi nghiém 2 yéu t6 kiéu hoan toan ngau nhién dé
khao sat sy anh hudng ctia ham luong SL va dau d4u nanh co
trong dich 1én men dén hiéu suét tach chiét SL va hiéu suét
thu hoi dung méi ctia quy trinh. Dich nudi cdy (da loai bo SL
va dau dau nanh) dugc thém SL tir 1-15% va dau dau nanh tir
1-10%, tién hanh quy trinh tach chiét nhu thi nghiém trudc da
xdy dung. Chi tiéu theo ddi 14 hidu suat thu nhan SL, kha ning
loai bo dau dau nanh, hiéu suét thu hdi cac dung méi.

Bang 2. Cac nghiém thic cha thi nghiém khao sét sy anh hudng cla
ham lugng SL va dau dau nanh c6 trong dich Ién men dén hi¢u suat
tach chiét SL va hi¢u suat thu hdi dung méi clia quy trinh.

Yéu t6 C (ham lwong SL)

Yéu td D

(ham legng dau ddumanh) oy yo, a2 (5%)  C3(10%) — C4(15%)
D1 (1%) CIDI1 C2D1 C3D1 C4D1

D2 (5%) C1D2 C2D2 C3D2 C4D2

D3 (10%) CID3 C2D3 C3D3 C4D3
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Xac dinh hoat tinh khang khuén: hoat tinh khang khuén
dugc x4c dinh theo phuong phap khuéch tan trén dia thach.
Cac ching vi khuan: Escherichia coli, Staphylococus aureus,
Bacillus spizizenii, Pseudomonas aeruginosa dugc cdy trén
moi truong thach Luria-Bertani (LB), chiing duong st dyung 1a
khang sinh gentamicin (100 pg/ml), chimg am 1a MeOH 90%
hat 20 pl mau SL 100 mg/ml cho vao cac dia gidy di duoc dat
san trén dia moi truong va u ¢ 37°C trong 1-2 ngay rdi quan sat
vong khang khuén.

Xac dinh hoat tinh chéng oxy hoa: hoat tinh chéng oXy
hoa duoc xac dinh biang phuong phiap DPPH (2,2-diphenyl-
Ipicrylhydrazyl) [13]. Mau SL thé dugc hoa trong MeOH
thanh nhiéu nong do, hit 100 pul miu nap vio cac giéng trén
dia 96 giéng, thém 100 pl dung dich DPPH 300 pM va tron
déu. Mau duoc 1 & 37°C trong 30 phat, sau do6 tién hanh xac
dinh mau bang méay doc ELISA va ghi nhan phan trim chng
oxy hoa twong tng véi mdi nong do. Tur d6, xac dinh duong
biéu dién thé hién mdi lién h¢ giita nong do chat va phan tram
chéng oxy hoa twong tng cua SL. Phin trim bét gbc tu do
duoc tinh theo cong thirc: % chong oxy héa = (1 - OD mau/
OD dbi chimg) x 100. Sir dung chimg duwong 14 vitamin C
(200 pg/ml), chitng am la MeOH.

Két qua va thao luan

Két qud xdy dwng quy trinh phi hop dé tich chiét SL
tir dich lén men C. bombicola va két qua khéo sdt hé dung
moi va 1y 1¢ dung méi dé tich chiét SL tiv dich lén men C.
bombicola (bang 3)

Quy trinh tach chiét sir dung hé dung moi EtAc-MeOH:PE
hodc EtAc-MeOH:Hexan cho két qua tuong tw nhau & cac
nghiém thuc, trong khi d6 n-hexan la dung méi khé dgc, duogc
phan loai 1a cht gy 6 nhiém moi truong boi Co quan Béo vé
moi truong Hoa Ky (Environmental Protection Agency - EPA)
va 1a chat doc than kinh boi Trung tim Phong chdng dich bénh
Hoa Ky (Center for Disease Control and Prevention - CDC), vi
vay dung moi PE s€ dugc Iya chon cho quy trinh tach chiét SL
tir dich 1én men. Céc ty 1¢ dung méi:dich Ién men 1:1; 2:1; 3:1
(v:v) cho hiéu qué tach chiét SL 1a twong ty nhau, nén dé tiét
kiém lugong dung moi su dung thi ty 1¢ dung moi:dich 1én men
1:1 (v:v) 1a phu hop.

Nghiém thitc A3B2 su dung hé dung moi EtAc-MeOH:PE
trong qua trinh tach chiét, ty 1¢ dung méi:dich 1én men voi ty 1€
1:1 (v:v) c6 kha ndng tach chiét SL cao nhét voi khdi luong 1a
2,1722 g/50 ml dich 1én men, tuy nhién cac nghiém thirc A3BI,
A4B2 ¢6 khéi lugng SL thu dugc khong cé su khac biét c6 y
nghia voi nghiém thirc A3B2. Tuy nhién, dé tiét kiém luong
dung méi str dung, cing nhu dé dam bao SL thu nhéan duoc 1a
an toan, khong doc hai thi nghiém thirc A3B2 1a phii hop nhét
dé tach chiét SL tir dich 1én men.
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Bang 3. Két qua khao sat h¢ dung méi va ty 1¢ dung moi dé tach
chiét SL tir dich 1én men C. bombicola.

Khéi lrgng SL Khéi lrgng SL
Nghiém thirc (/50 ml dich Ién Nghiém thirc (g/50 ml dich 1én

men) men)
A1BI (TAI) 0,1074°+0,0179 A1B2 (TA6) 0,0898°+0,0169
A2BI (TA2) 1,4911%+0,0826 A2B2 (TA7) 1,7504<+0,1044
A3BI (TA3) 2,1259+0,0240 A3B2 (TAR) 2,1722+0,0433
A4BI1 (TA4) 2,0757+0,0342 A4B2 (TA9) 2,1290+0,0270
AS5BI (TAS) 1,9908"+0,0376 A5B2 (TA10) 2,0532%+0,0312

Cac gia trj trung binh c6 chi theo sau khac nhau thi khac biét c6 y nghia
thong ké qua phép thi LSD,,

Két qud dinh tinh SL

Dé c6 thé khépg dinh quy trinh tach chi~é't la phu hop ,dé tach
chiét SL, cao chiét thu dl‘xqc 1;‘1’ chinh xac hon hop SL, tién hanh
dinh tinh SL thu nhan bang sac ky 16p mong va phuong phéap
phan tich pho hong ngoai.

Hinh 1. K&t qué sic ky I6p méng dé dinh tinh SL. TA1, TA2...
TA10: 10 nghiém thdc véi s6 tha ty tuong tng trong thi nghiém khéo
sat hé dung moi va ty lé dung moi dé tach chiét SL tii dich lén men
C. Bombicola; C: chudn 1',4"-sophorolactone 6',6"diacetate.

Két qua hinh 1 cho thdy, trong san phim SL tho thu
nhan dugc tr cac nghiém thic déu c6 sy hién dién cua
1',4"-sophorolactone 6',6"diacetate vdi hé $6 R, 1an lugt & cac
hinh 1A, 1B, 1C, 1D, 1E la 0,625; 0,632; 0,600; 0,525; 0,450.
Diéu nay chimg t6 phuong phap tach chiét SL tho 1a hoan toan
phu hop dé thu nhan hon hop SL c6 trong dich 1én men. Ngoai
ra, cac vach sic ky xuat hi¢n & nhimg vi tri khac cling cho thay
¢6 sy hién dién cia cac dang cau tric khac trong hon hop SL
thu nhan.

Do chi ¢6 chuan SL dang lactone nén phuong phép sic ky
16p mong méi khang dinh dugc 1a trong SL thu nhan ¢6 sw hién
dién cua dang lactone, dé kiém tra thém SL thu nhan dugc co
chira dang acid hay khong, tién hanh phan tich phd hdng ngoai
SL dang acid va dang lactone sau khi da phan tach qua sac ky
cot silicagel.

Hai dang lactone va acid thu dugc chil yéu khéc nhau & lién
két -C=O-R cta nhom carboxylic (trong acid R twong g véi
nhém -OH, lactone R 1a nguyén tir oxy dugc lién két vdi phan
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tir dudng) [3]. Do d6, véi hai két qua phan tich thu dwoc, tap
trung phan tich su xuét hién, hinh dang va do h?ip thu cta cac
miii phd dién hinh tai céc s6 song twong ng véi cac lién két tao
nén sy khac biét gilra hai dang phan tir acid va lactone:

- O viing 2500-4000 cm, tai vi tri 3471,89 cm cho biét
trong phan tr ¢6 nhom -OH. Tuy nhién lai ¢6 sy khac biét vé do
hap thu cua hai miii gitta két qua cua dang lactone va acid (hinh
2 va 3), ching td trong phén tu lactone tuy ¢6 nhém -OH nhung
lai it hon so v6i dang acid. Pay ciing 1a diém khac biét 16n giita
hai loai phan tr ndy. Ngoai ra, con quan sat thdy nhom -CH,
bat dbi xung Va -CH, d6i xtmg 1an luot tai cac vi tri 2924, 18
va 2854,74 cm’!

- O ving 2000-1500 cm!, déu c6 sy xudt hién cua mii
1735,99 cm’! twong (g véi lién két -C=0 trong nhom carboxyl
voi do hép thu 16n ¢ dang acid va nho hon ¢ dang lactone. Vi
vay co thé thay r6 rang sy ¢ mit ciia nhom carboxyl trong két
qua phén tich phd cia dang acid. Mot dlem dang cht y thém la
su Xuat hién cua mui phd tai 1712,85 cm™! twong tng véi -C=0
trong cdu triic phan tir lacton ¢ hinh 2.

- Ving 1500-500 (ving van tay), hinh 3 quan sat thay
d0 hap thy 16n clia miii tai vi tri 1458,23 cm! tuong tng véi
lién két -C-O trong -C-OH cua nhom carboxyl. O két qua ctia
lactone ciing thay miii nay nhung lai kém hon nhiéu. Lién két
-C-0 trong -CO-O-C ciia phén tir lactone dwoc tim thay tai
1165 cm™.
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Bing phuong phap phan tich phd hong ngoai xac dinh dugc
trong c4u tric cta lactone tach duge co cac lién két -CO-OC-
khéc véi lién két trong nhom carboxyl cua acid. Cung voi sy
khac biét vé sb lugng nhom -OH, lién két -C=0 ctia nhom
carboxyl gitip khang dinh rang hdn hop SL thu nhan dugc ¢6 ca
dang acid va dang lactone.

SL thu nhan dugc 6 ca dang lactone va dang acid, diéu nay
la mot thuan 1gi 16n cho viéc ung dung SL vao cac linh vuc
khéc nhau. SL dang lactone s& pht hop cho muc dich ché tao
kem, serum dudng da, trong khi SL dang acid lai phu hop dé
san xudt sita rira mt, cc cht ty rira, bd sung vao xa bong do
d3c tinh tao bot tdt ciia SL dang nay.

Két qua khdo sdt sw anh hwéng ciia ham lwong SL va diu
ddu nanh co trong dich lén men dén hi¢u suat tach chiét SL
va hi¢u suat thu hoi dung méi ciia quy trinh

Tir bang 4 nhan thy, hiéu suét tach chiét SL ciia quy trinh
cao tir 90% trd 1én khi ham luong tong SL va dau dau nanh co
trong dich 1én men khong vuot qua 20%, hi¢u suét tach chiét
SL gidam manh xudng con 77,46 va 75,06% khi tong ham lugng
SL va dau dau nanh trong dich 1én men 1an luot 13 20% va 25%.
Kha ning loai béo cia quy trinh 1a rit tbt, dat tir trén 97% trd
1én & tat ca cac nghiém thirc, diéu nay chimg to san pham SL
thu nhan duge s& khong con 1an dau, SL s& c6 do tinh sach cao.
Bang 4. Két qua khao sat anh huéng ham lugng SL va dau dau nanh
trong dich 1én men dén hiéu suat tach chiét SL va hi¢u suat thu hdi
dung méi cta quy trinh.

Nghié tkc Higu sult tich Hjé“;s“;,t logi  Hidu sudt thu hdi dung moi (%)
chiét SL (%) bé dau (%) Etdc MeOH PE

CIDI 99,00%3,52 98,51+1,88 9133+1,15  8167+2,89  41,67:2,89
C2D1 99,98::0,63 97,41%1,10 92,0040,00  80,00£0,00  40,0010,00
C3D1 92,59°441,08 99,13+1,16 9133+1,15 83331289 38331258
C4D1 98,71%£0,28 97,99+1,99 9133£L15 81674289 41,67+7,64
CID2 100,2143,85 98,95+0,47 92,00:0,00 81,672,890  40,00+13,23
C2D2 99.40=£0,42 99,810,21 92,0040,00  80,00£0,00  41,67+7,64
€302 95,00%£0,63 99,39:+0,84 91,33+1,15  80,00:0,00  31,67+7,64
C4D2 77,46+1,96 99,910,83 92,0040,00  78,89£192  3433£5,09
CID3 98,77%£2,10 97,8140,65 92,00:0,00 81,672,890  41,67:2,87
€2D3 98,57%+0,59 97,11£0,89 92,00£0,00  80,00£0,00  43,33£5,77
C3D3 90,52441,48 97,23£0,90 9133+1,15 81674289 3333577
C4D3 75,06¢ 1,36 98,08£1,67 92,00:0,00  77,78:1,92 37674385

Cac gia tri trung binh trong cling mot cot c6 chi theo sau khac nhau thi khac
biét c6 y nghta thong ké qua phép thi LSD, .

Hiéu suat thu hoi cac loai dung méi sir dung trong qué trinh
tach chiét ciing kha bién dong. Dung méi EtAc va MeOH c6
hiéu suat thu hoi kha 6n dinh & tit ca cac nghiém thirc, lan luot
14 91-92% va 78-83%. Trong khi d6, dung méi PE c6 hiéu suat
thu hoi kha thap, dat tir 33-43%, c6 sy bién dong 16n giira cac
nghiém thirc va trong cc 1an lap lai, nguyén nhan 1a do dung
moi PE st dung c6 nhiét do bay hoi kha thép (ttr 30-60°C), nén
khi tién hanh thi nghiém trong diéu kién nhiét d¢ phong, toc do

TAP CHI

HOAHOC |/,
ONG NGHE /I Nam 61(6) 6.2019

bay hoi ctia dung méi PE dién ra nhanh. Chinh vi vy, dan dén
st hao hut PE trong qua trinh tach chiét.

Tir nhing két qua thu duoc, ¢6 thé xay dung quy trinh thich

hop dé tach chiét SL tir dich 1én men c6 hiéu suét cao, dn dinh
nhu hinh 4.

Dich 1én men ‘
EtAc [1:1 (viv)] T

Lop trén: ethyl acetat Lop dudi: nude (mobi truong
(Sophorolipid + dau) + sinh khoi (€ bao)
Ly tam 5 phut, 6000 vong /phut ‘l/ ‘l/
Pha ndi: ethyl acetat + Pha tua: cin té bao + tap
sophorolipids + dau chét
C6 quay \1/
Dich nau: sophorolipids
Dich vang: dau du L6p dudi: methanol
(Sophorolipid)
PE/MeOH [1:1 (v:v)] N7
4/ Cb quay

‘ L6p trén: Petrolium Ether (diu du) ‘

Sophorolipid thd

Hinh 4. Quy trinh dé tach chiét thu nhan SL tir dich Ién men.

Nhu vay, dé tach chiét SL tir dich 1én men C. bombicola thi
st dung hé dung moi EtAc:dich 1én men 1:1 (v:v); stt dung hé
dung moi PE:MeOH:dich 1én men 1:1:1 (v:v:v) nhim loai bo
lwong dau du trong qua trinh 1én men C. bombicola dé thu dugc
SL ¢6 d¢ tinh sach cao. Piéu nay ciing phu hop voi nghién
ctru cua Bogaert (2008) [3] khi cho rang SL co thé duoc chiét
xudt tir dich 1én men véi cac dung méi hitu co nhu EtAc. Tuy
nhién, ngudn carbon lipid du ciing c6 thé duoc tach chiét dong
thoi, gdy kho khan trong qua trinh tng dung sau nay. Vi ly do
ndy, can thém dung moi hexane hodc cac dung méi khac nhu
pentane hay t-butyl metyl ether, PE dé loai ngudn carbon lipid
du.

Két qua khio sdt khd ning khdng khudn ciia SL

Bang 5. Két qua duding kinh vong khang ctia SL déi vdi vi sinh vat.

Chiing vi sinh vat Puong kinh vong khang khuén ciia SL (mm)

B. spizizenii 13,68+0,58
E. coli 9,67+0,58

P. aeruginosa 11,33+0,58
S. aureus 12,67+1,15

T bang 5 va hinh 5 ¢6 thé thiy, SL khang tot nhat ddi véi
ching B. spizizenii, roi dén S. aureus; khang yéu ddi voi ching
P, aeruginosa va E. coli. Nhu vy budc dau c6 thé két luan, SL
thu nhan cho khéa nang khang vi khuan Gram (+) manh hon vi
khuén Gram (-). Két qua nay ciing tvong dong vdi nghién ciru
ctia Jose va cs (1999) [14], Kim va cs (2005) [11].

Hinh 5. Két qua khang khuan ctia SL véi phuong phép dia gidy, (+):
ching duong; (-): ching am.
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Két qud khdo sdt kha nang ché'ng oxy héa cia SL b&ng
goc tw do DPPH (1,1-Diphenyl-2 picrylhydrazyl)
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Hinh 6. Do thi biéu dién phan tram chong oxy héa ciia SL bang
phuong phap DPPH.

Tt hinh 6, tinh dugce gia tri IC, 1a 6,024 mg/ml, so véi cac
nghién ctru ciia Loan va cs (2016) gia tri IC =1,4063 mg/ml
[13]thi ¢ nghiép ciru nay gid tri IC,; c6 cao hon nhu"ng do chénh
léch khong nhiéu, chi can lugng nho SL d€ uc ché cac goc tu
do bt lgi. Biéu nay cho thiy c6 thé img dung SL dé 1am thanh
phén chong oxy hoa hiru ich trong linh vyc my pham nhu kem
dudng da, nhdm muc tiéu chim soc, bao vé da, ngan ngua sy
130 hoa, chit chong oxy héa trong thue pham, trong nganh thirc
an chan nuoi, bot gidt, xa phong...
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Hz“'l]g thu cac ion kim loai Cu**, Cd** va Pb*"
bang nano chitosan ché tao tu chitosan
cit mach bing birc xa Co-60

Lé& Xuan Cuong', Nguyén Trong Hoanh Phong", Nguyén Duy Hang',
Lé Van Toan!, Nguyén Tan Man', Lé Ngoc Chung?
"Trung tam Céng nghé birc xa, Vién Nghién ciru hat nhdn
2Truong Pai hoc Da Lat

Ngay nhan bai 12/11/2018; ngay chuyén phan bién 16/11/2018; ngay nhan phén bién 17/12/2018; ngay chap nhan dang 2/1/2019

Tom tiit:

Chitosan khéi lwgng phan ti thé"lp duge tao ra b%ng ky thuit chiéu xa gamma Co-60. Hat nano chitosan (N-CTS)
dwoc didu ché tir chitosan khoi lwgng phén tir thip bing k§y thuit tao gel ion héa véi tac nhan tao lién két ngang natri
tripolyphotphat (TPP). Cac thong s6 anh hwéng dén kich thude hat nhw ham lwong chitosan, khdi lwong phan tir ciia
chitosan va nf”)ng do TPP sir dung ciing dwge nghién ciru. Két qua cho théy, Kkhéi lwgng phén tir ciia chitosan cang thép
tao ra hat N-CTS c6 kich thuéc cang nho. Cac dac trung cia N-CTS dwgc xac dinh b%ng pho hﬁng ngoai chudi Fourier
(FT-IR), phan tich nhiét quét vi sai (DSC), tan xa anh sang dong (DLS) va kinh hién vi dién tir quét (SEM). Khi ning

hip thu cac ion kim loai Cu?*, Cd?* va Pb** ciia N-CTS di dwoc khao sat.

Tir khda: cit mach bire xa, hfip thy, ion kim loai, N-CTS.
Chi sé phin logi: 2.9

Dat van dé

Ngay nay, 6 nhiém kim loai nang trong méi truong dat va nudc
do cac hoat dong san xudt cong nghiép va sinh hoat ciia con ngudi
dién ra ngdy cang nghiém trong. Vi vy, viéc nghién ctru tim ra céc
vat liéu mdi, an toan, cong nghé ré tién dé thu gom va xu Iy kim
loai nang la hét stic can thiét. Viéc ung dung cac vat liéu ty nhién
hodc tén dung phu phém nong nghiép dé thu gom cac kim loai ngng
12 mot trong nhitng huéng nghién ctru dang dugc gidi khoa hoc
quan tam. Chitosan 1a mot loai polysacchacaride ty nhién dugc san
xuét cha yéu tir vo tom, cua va céc loai gidp xéc, gan ddy duoc rat
nhiéu nha khoa hoc nghién ctru sir dung lam chat hip phu cac ion
kim loai ning va kim loai chuyén tiép. Chitosan c6 kha ning hap
phu mot s6 ion kim loai nhw Cu®, Zn®*, Pb**; Cd** [1]. Pham vi va
hiéu qua tmg dung ctia chitosan duoc md rong khi khoi lvong phan
tir cia chung duoc giam cap bang birc xa gamma [2]. Nghién ciru
st dung N-CTS thay thé chitosan 14 hudng nghién ctru tmg dung
nhiéu tiém nang trong cong nghé sinh hoc, héa hoc va méi trrong
[3], boi N-CTS vdi kich thude hat ¢ nano met, ¢4 dién tich bé mit
16n, d& hap thy cdc ion kim loai [4]. Bai viét nay trinh bay cac két
qué nghién ciru vé anh huéng cua cac thong s6 gia cong dén kich
thudc hat va kha nang hap thu cac ion kim loai ciia N-CTS.

Vat liéu va phuong phap nghién ciiu
Nguyén vit liéu
- Chitosan tir vo cua, khbi luong phén th M~ 101,9 kDa.

*Tac gia lién hé: Email: sharahio@yahoo.com
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- Chuan da nguyén t5, Merck.

- Céc hoa chit chuan phan tich PA cta Merck: TPP, Cu(NO,),,
Pb(NO,),, CdSO,, Zn(NO,),, NaOH, HNO,, CH,COONa,
CH,COOH, H0,...

- Nuéc ct 2 lan duogc st dung cho thi nghiém.
Phuong phap nghién ciru

Cit mach chitosan bang ky thudt dong vdn: cac mau chitosan
duoc ngdm truong 1 gio trong dung dich H,0, 5%, sau d6 dem chiéu
xa ¢ khoang liéu xa 0-25 kGy bang thiét bi chiéu xa gamma Co-60
GC - 5000 (BRIT, An Do), hoat d6 4000 Ci, sudt liéu 2,0 kGy/gio
(trung tAm budng chiéu). Mau sau khi chiéu xa s& dugc xac dinh
khi Iwong phén tir trung binh bing sic ky gel GPC [5].

Diéu ché N-CTS bang ky thudt tao gel ion héa véi tic nhan
TPP: N-CTS dugc diéu ché bing ky thudt tao gel ion hoa vdi tac
nhan tao lién két ngang 1a TPP. C4c mAu chitosan dugc hoa tan
thanh nong do 3 mg/ml trong dung dich CH,COOH 2%, sau do
nho tr tir tung giot dung dich TPP nong d§ 1 mg/ml vao, khuay
& toe do 1000 vong/phit cho t6i khi dung dich chuyén sang mau
vang duc. Cac hat N-CTS tao thanh trong dung dich dugc xac dinh
kich thudc hat [6, 7].

Thu nhdn N-CTS: hat N-CTS dugc thu nhan bang thiét bi dong
khé IIShinBioBase (Han Quédc), sau d6 duge do FT-IR va DSC dé
xac dinh cac déc trung céu trac.
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Absorption of heavy metal ions
Cu?*, Cd*" and Pb* onto
nano-chitosan particles prepared
from radiation degraded chitosan
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Abstract:

Preparation of low molecular weight chitosan by
irradiation technique was carried out. Nano-chitosan
particles (N-CTS) were synthesised by ionic cross
linking of chitosan with sodium tripolyphosphate (TPP).
The effects of concentration and molecular weight of
chitosan, concentration of TPP on the particle size of
the resulting N-CTS were studied. Results showed that
a lower molecular weight chitosan corresponded to a
smaller N-CTS size. Characteristics of the resulting
product were determined by Fourier transform infrared
(FT-IR) spectrometer, differential scanning calorimeter
(DSC), dynamic light scattering (DLS) and scanning
electron microscope (SEM). The ability to absorb metal
ions of N-CTS was investigated.

Keywords: absorbent, metal ion, nano-chitosan particles
(N-CTYS), radiation degradation.

Classification number: 2.9

Xac dinh cac ddc trung tinh chat ciia chitosan va N-CTS:

Xac dinh d9 deacetyl (PDA) cua chitosan: DDA cua chitosan
duge xéac dinh bang phuong phdp do phd IR trén may FT-IR 4600,
Jasco (Nhat Ban). DDA dugc tinh theo phuong trinh [8]:

DDA %=100-[(A -0,3822)/0,03133] )

Vi A, A 1ado hip thy tuong tmg tai cac sb song 1320,

1320’

1420 cm’!

1320 1420

1420

Xéc dinh khdi luong phan tir trung binh cua chitosan bang
sic ky tham thau gel: khdi lugng phéan tir ciia chitosan (M,) duoc
xéc dinh bang phuong phap sic ky gel thim qua (GPC) trén may
LC-20AD Shimadzu (Nhat Ban), su dung detector RID-20A va
cot Shodex SB-803 HQ, kich thudc c¢ot 8x300 mm. Chat chuan
1a Pullulan (M ~ 12200-100000 Da). Nhiét do budng cot 1a 40°C,
pha dong la dung m6i CH,COOH 0,25M/CH,COONa 0,25M véi
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tdc d6 bom 13 0,5 ml/phut. Thé tich mAu tiém vao cot khoang 50 pl.

Xéc dinh tinh chit nhiét trén thiét bi phan tich nhiét quét vi sai
bu ning lugng DSC-60, Shimadzu (Nhét Ban): can chinh xac mot
lugng méau (khoang 4 mg) cho vio ndi phan tich mau bang nhom,
sau d6 niém méu bang thiét bi chuyén dung, lam tuong ty véi mau
so sanh dung AL,O,. Sau khi chuan bi xong, dat mau so sanh va mau
can do vao buong nhlet cua DSC-60 va tién hanh do miu. Tdc do
dong khi nito' 50-100 ml/phut, tbe d¢ gia nhiét 20°C/phut, khoang
nhiét d6 do 30-600°C.

Xac dinh kich thudc hat nano va thé zeta: hat N-CTS duoc
xac dinh kich thudc va thé zeta bang thiét bi Zetasizer nano SZ,
Malvern (Anh). St dung cuvet thach anh 4 mdt va chon goc do
173°C.

Khdo sdt kha nang hdp thu cdc ion kim logi ciia chitosan va
N-CTS:
Hiéu suit hép thy dugce tinh theo cong thirc:
(RS
)
Trong do: C_ 1a ndng do ion kim loai ban dau trong dung dich
(mg/l), C_la nong d¢ ion kim loai con lai trong dung dich (mg/1).

Dung lugng hép thy duoc tinh theo cong thirc:
€ o 3)

Trong d6, W 1a khéi lugng chét hip thu da ding (g).

Xac dinh dung lugng hap thy céc ion kim loai: can 0,1 g N-CTS
r6i lan luot cho vao binh tam giac 250 ml chira 50 ml dung dich
fon Cu*, Pb¥, Cd* c6 nong do 100 ppm, khudy 250 vong/phit véi
thoi gian khudy 1an luot 1 20, 40, 60, 80, 120, 140 va 160 phi.
Dung dich sau khi khudy duoc ly tam vai toe do 12000 vong/phut
trong 30 phut. Loc thu ldy dung dich va xac dinh lwong ion kim loai
duoc hap thu boi N-CTS bang phuong phap AAS trén méy quang
phé hap thy nguyén tir Shmadzu A4-6800 (Nhat Bén).

MOi thi nghiém tién hanh 3 1an, 4y gia tri trung binh.
X Iy 56 liéu thwe nghi¢m

Két qua danh gid va xir 1y s0 ligu bang phan mém SPSS 16.0.
Phan tich phuong sai mot yéu to voi mire tin cdy la 95% (p<0,05).

Két qua va thio lugn
Mot s6 thong so ban ddu ciia chitosan trude khi chiéu xq

Phé hong ngoai: két qua do phd FT-IR cua chitosan trinh bay &
hinh 1 cho thy, phd hong ngoai cua chitosan c6 dinh hap thy nam
trong ving 3297 em' ddc trung cho dao dong hoa tri ciia nhém -OH
lién hop; dinh hép thy ¢ 2875 cm! déc trung cho dao dong hoa tri
bt ddi xtmg va dbi ximg cua nhom -CH; dinh hép thy ¢ 1653 cm!
dic trung cho dao dong bién dang -NH, cua amin bc mdt; dinh hip
thy & 1589, 1420, 1381 cm’! lan lugt tuong mg voi dao dong hoa
tri ciia nhom -C=0, dao dong ctia nhom -OH va dao dong ddi xtmg
ctua nhom -CH,; dinh hép thy & 1320 cm! dac trung cho dao dong
cua nhom amld bic 3 -CH;; dinh hép thu 6 1149 cm™ ddc trung cho
dao dong cta nhém C=0 cau ndi oxy két qua ciia sy deacetyl hoa
chitosan va dinh hap thy & 895 cm! dic trung cho dao dong C-H
trong cAu triic vong ciia polysacarit.

n
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ey 1

D§ hap thy

Sé song [cmr1]
Hinh 1. Phd hong ngoai clia chitosan.

DDA cua chitosan dugc tinh theo phuong trinh (1): cdc két qua
chi ra rang, d§ DDA cua chitosan ban dau la 78,05%.

Khéi heong phdn tir ciia chitosan: khéi luong phan tir ciia
mau chitosan ban du duoc xac dinh bang phuong phap sic ky
gel thim qua (GPC) trén may LC-20AD Shimadzu (Nhat Ban), sir
dung detector RID-20A va cot Shodex SB-803 HQ, kich thudc cot
8x300 mm. Sic ky do dugc thé hién & hinh 2.

mv

o P P T T P T T P
thi gian, phitt

M Mw
54759 101989

Hinh 2. Sic ky do GPC ctia chitosan nguon.

Leg (MW.)

1.56251

Céc két qua khao sat khoi lugng phan tir ciia chitosan ban dau
trong hinh 2 cho thy, khéi lugng phan tir trung binh khéi (M,) cua
chitosan ban dau 1a 101,9 kDa; khdi luong phan tir trung binh 56
(M) 1a 54,7 va chi s da phan tan (PI) 1a 1,86.

Anh huwdng ciia liéu Xa lén M chitosan

Anh hudng cua liéu xa lén hiéu suat cit mach chitosan truong
trong dung dich H,0, 5% dugc trinh bay ¢ hinh 3.

110
100 ¢
%0 |
80
70 [
60
50 -
40 -
30 -
2 L
10 b
0

Khdilwgng phan tir, kDa

0 s 0 15 20 25 30
Liéu xa, kGy
Hinh 3. Anh huéng cta liéu xa dén M, ctia chitosan.
(Né&u khong chiéu xa (0 kGy) thi KLPT cta chitosan ban dau 1a 101,9 kDa)
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Céc két qua nghién ciru chi ra réng, khoi lwgng phan tir trung
binh (M, ) cuia chitosan giam theo lidu xa dat M ~21,47¢6 lidu chiéu
xa 15 kGy, M, ~17,96 kDa ¢ lidu chiéu xa 20 kGy va M ~12,36
kDa ¢ liéu chleu xa 25 kGy.

Anh hwéng ciia mjt sé thong sé ky thudgt dén kich thuéc hat
N-CTS

Anh hwong ciia khoi heong phin tir chitosan: tién hanh tao
hat N-CTS voi cic mau chitosan khdi lugng phan tir khéc nhau
dé khao sat anh huong ciia khdi lugng phan tir chitosan dén kich
thude hat nano. Céc két qua khao sat dugc trinh bay ¢ hinh 4.

400

350

300

250

200

Kich thudc hat, nm

150

100

50

1]

0 20 40 60 80 100 120
M,, kDa

Hinh 4. Anh huéng cia M, chitosan dén kich thudc hat N-CTS.

Két qua nghién ctru cho thay kich thugc hat N-CTS tao thanh
ty 1 thuén voi khdi luong phan tir chitosan. Chitosan co M, ban
dau cang thap thi kich thudc hat nano tao thanh cang nho va ngugc
lai. Tir cac két qua nghién ciru nay ciing chi ra rang, & khoang M,
chitosan 12,36-21,47 kDa thi kich thudc hat N-CTS tao thanh thay
doi khong dang ké, dao dong trong khoang 110-117 nm. Vi véy,
ching t6i chon chitosan M ~21,47 kDa cho cac nghién ctru tiép
theo.

Anh huéng ciia nong dé TPP: trong nghién ciru ndy, ching toi
da tién hanh khao sat anh huong cta ty 1é chitosan/TPP dén kich
thude hat N-CTS tao thanh véi chitosan M ~21,47 kDa ¢ ndng do
ban dau 1a 3 mg/ml.

350

300

250

200 f

Kich thudée hat, nm

150 ¢

100 r

000 025 050 075 1,00 125 150 1,75
TPP, mg/ml

Hinh 5. Anh huéng ciia nong do TPP dén kich thudc hat N-CTS.
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Két qua nghién ciru ¢ hinh 5 chi ra ring, ndng & TPP anh
huong rét 1on dén qué trinh hinh thanh hat N-CTS va qua trinh
hinh thanh hat nano bang phan tmg khau mach ndi phan trai qua 3
giai doan chinh. Giai doan 1 1a khi nong d6 TPP ¢ mirc nho, dung
dich nano tao thanh trong sudt. Giai doan 2 1a khi tang néng do
TPP lén dan, dung dich N-CTS tao thanh bt dau chuyén sang mau
vang duc. Giai doan 3 1a khi nE”)ng do TPP qua cao, dung dich bt
dau két tia.

Cac két qua khao sat ciing chi ra rang, 6 nong do TPP a 1
mg/ml twong g voi ty 1¢ chitosan/TPP 1a 3/1 (w/w), dung dich
chitosan bt dau chuyén qua mau vang duc, diéu nay chimg t6 hat
nano da dugc hinh thanh va dat kich thuéc khoang 122 nm. Két
qua nghién ctru nay cling phu hgp voi cac nghién ctiru ctia Grenha

[9].

Anh huong ciia pH: két qua khao sat ¢ hinh 6 cho thay pH c6
anh huong manh dén kich thude hat N-CTS, pH cang cao thi kich
thudce hat cang 16n.

250

225

[
=]
=

175

Kich thude hat, nm

(=
i
=

-
ra
n

100

2,5 3,0 35 4,0 4,5 5,0
pH

Hinh 6. Anh huéng ctia pH dén kich thudc hat N-CTS.

Trong khoang pH tir 3-3,5 hat N-CTS c¢6 kich thude tir 120-
122 nm, nhung khi tang pH 1én tir 4 dén 5 thi kich thudc hat ¢6
chiéu huéng ting manh va ¢6 xu huéng tach 16p. Didu nay co thé
giai thich khi ting dan pH sé& dién ra su trung hoa vé mit dién tich
trong dung dich chitosan, nhom -NH," s& bi mit proton trg thanh
-NH, lam cho di¢n thé hat giam, gy hlen tuong tu hat va lam cho
kich thu'orc hat tang lén.

Cic dic trung tinh chit ciia N-CTS

Phé hong ngoai: phd hong ngoai IR ciia N-CTS duoc trinh
bay ¢ hinh 7.

1

i
\
| \/
0.8 N/
/ W/
W/
vV
= 0.6 / \
Z
= .
s /
= / N-CTS
=
R ogaf—
~ L)
o N2 . CTS r ‘w‘ / f
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Fo M
° e ) )
4000 3000 \ovenumber fem-1] 1000

Hinh 7. Phd hong ngoai ctia N-CTS, chitosan (CTS), TPP.
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Trén pho hong ngoai cia N-CTS ¢6 cac dinh hép thu tuong t
chitosan. Tuy nhién, dinh hap thu ¢ 1653 cm™ dic trung cho dao
dong cua NH, cua chitosan, dinh nay cua N-CTS Xuét hién & 1632
cm!. Didu do chung to NH, da lién két v6i TPP trong N-CTS. Dinh
hép thu & 1215 cm' ddc trung cho dao dong cuia nhom -P=0, dao
dong nay chi xuét hién & N-CTS.

Phdn tich nhiét vi sai DSC: két qua phan tich nhiét vi sai DSC
cua chitosan va N-CTS duoc trinh bay ¢ hinh 8 cho thay, nhiét do
néng chay T va nhiét do phan huy T_cua chitosan (a) va N-CTS
(b) co su thay doi rd rang. V6i mau “chitosan (a), T_ ¢ nhi¢t do
90,32°C dc trung cho sy mat nude hip thu trong phan tir chitosan
va T la 314,18°C ddc trung cho sy phan huy hoan toan céc phén
tir chitosan. 0 gian do nhi¢t cia N-CTS (b), ngoai T ¢ nhiét do
79,48°C dac trung cho sy mat nude hip thy trong phan tir chitosan
6 thém mot T & nhi¢t d6 230,87°C cho thdy su pha huy lién két
-P=0 trong cic hat N-CTS va chua c6 T, ¢ khoang nhiét do 600°C.
Céc két qua nghién ctru chi ra ring, TPP da lién két cic phan tu
chitosan thong qua lién két -P=0 v6i nhom -NH, cta phéan t
chitosan va bi phan huy dut lién ket ¢ nhiét do 230, 87°C Do tinh
thé giam di cho thiy sy thay doi cau tric trang thai rdn cua chitosan
do sy lién két chéo, vi vay lam tang do bén nhiét cua hat N-CTS.

mw

| 32418°C

230,87°C

o 100 200 300 400 500 600
Nhigt d [C]

Hinh 8. Gian do nhiét clia chitosan (a) va N-CTS (b).

Anh SEM va sy phdn bé kich thuéc hat cia N-CTS: két qua
chup SEM cua N-CTS ¢ hinh 9 cho théy, N-CTS tao thanh c6 kich
thudc hat twong ddi dong déu. Két qua khao sat su phan b kich
thudc hat ciia N-CTS ché tao tir chitosan 21,47 kDa dugc thé hién
& hinh 10 cho thay, hat N-CTS phan bd tap trung va c6 kich thude
hat khodng 122 nm.
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Hinh 10. Phan bd kich

thudc hat cia N-CTS.

Hinh 9. Anh SEM ctia N-CTS.
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s Khoa hoc Ky thuat va Céng nghé

Kha nang hd'p thu cdc ion kim logi ciia N-CTS

Kha ndng hdp thu ion kim logi ciia chitosan va N-CTS: kha
ning hap thy cac ion kim loai Cu*, Cd**va Pb* nong do 100 ppm
cua chitosan (M _~21,47 kDa) va N-CTS kich thudc hat ~122 nm
trong 120 phit du(rc trinh bay & hinh 11. Két qua cho thiy N-CTS
¢6 hiéu suat hap thu cac ion kim loai Cu?"; Cd* va Pb*"cao hon hin
chitosan khdi lwgng phan tir thip.
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Hinh 12. Kha ning hap thy
ion kim loai clia N-CTS theo
thaoi gian.
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Hinh 11. Kha nang hap thu
ion kim loai ctia chitosan va
N-CTS.

Két qua khao sat kha nang hap thu ion kim loai nong d6 100
ppm ciia 0,1 g N-CTS 122 nm theo thoi gian khudy dugc trinh bay
& hinh 12 cho thay, ham lugng ion kim loai hép thy ting theo thoi
gian. Sau 150 phut, hiéu suat hip thy cac ion kim loai Cu?, Cd*
va Pb** lan lugt 13: 80,23, 88,25 va 96,74%. Két qua khao sét ciing
cho théy, thoi gian dat trang thai can bang hép phu la khoang 120
phat. Do ion kim loai dé bi két toa & nf”)ng d¢ cao va pH dung dich
cao nén anh huong cua pH dung dich t6i sy hdp thu cua N-CTS
chi dugc khéo sat & gia tri pH cao nhat 1a 5 va day duoc coi la gia
tri pH t5i wu.

Dung hrong hdp thy t6i da ciia N-CTS: trén co so céc diéu kién
thoi gian, pH t6i wu da tim dugc, tién hanh qué trinh hap phu voi
ndng d9 ctia Cu?*, Cd* va Pb* ban dau khac nhau. Cac dit liéu hip
thy dugc phan tich theo md hinh ddng nhiét hip phu Langmulr
Dang tuyén tinh ctia phuong trinh Langmuir dugc biéu dién trong
hinh 13.
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Hinh 13. Dang tuyén tinh cla phuong trinh Langmuir déi véi Cu*,
Pb2, Cd,
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Két qua nghién ciru cho thay, mo hinh hép phu ding nhiét
Langmuir mo t kha chinh xac sy hap phu ciia Cu?*, Cd** va Pb*
16n N-CTS. Dung lwgng hap phu cuc dai gmax cta N-CTS ddi v6i
Cu*, Cd* va Pb>* 1an luot 14 232,55, 256,41 va 333,33 mg/g. Ning
luong lién két b (Kqmax) trong truong hop nay 1a: Cu?: 0,4721;
Cd*: 0,3115 va Pb**: 0,1415.

Ket luan

Két hop hiéu (mg dong van giita tia birc xa gamma Co-60 va
dung dich H,0,5% (v/v) & lidu xa 25 kGy c6 thé phan cit chitosan
khdi lugng phan tir 102 kDa thanh chitosan khoi lugng phan tir
thp M ~12,36 kDa. Hat N-CTS duoc didu ché tir chitosan khdi
lugng phan tir thip bang phuong phép tao gel ion hoa vdi tac nhan
tao lién két ngang TPP. Kich thudc hat nano tao thanh phu thuge
vao khéi luong phan tir, nong do va pH cua dung dich chitosan.
Khoi lwgng phan tir ctia chitosan cang thap thi hat N-CTS tao thanh
¢ kich thudce nho, ndng do dung dich chitosan cang cao thi kich
thude hat N-CTS tao thanh cang 16n, pH cta dung dich cang cao
thi tao ra dung dich nano c¢ kich thude hat 1on. Anh SEM cho théy
hat N-CTS tao thanh c6 hinh ciu. Phén tich cho thiy hat N-CTS co
kich thudc khoang 122 nm, phan b kha dong déu. Két qua khao
sat su hép thu céc ion kim loai Cu*", Cd** va Pb* cua N-CTS theo
md hinh hép phy déng nhiét Langmuir cho thdy: dung lwong hap
phu cuc dai gmax cua N-CTS d6i voi Cu?t, Cd* va Pb* 1an luot 1a
232,55, 256,41 va 333,33 mg/g. Nang luong lién két b (Kqmax)
ctia Cu*"1a 0,4721, Cd* 12 0,3115 va Pb*1a 0,1415.

TAI LIEU THAM KHAO

[1] Ahmad, et al. (2015), “Adsorption of heavy metal ions: Role
of chitosan and cellulose for water treatment”, International Journal of
Phamacognosy, 2(6), pp.280-289.

[2] Daniel Elieh-Ali-Komi, et al. (2016), “Chitin and Chitosan:
Production and Application of Versatile Biomedical Nanomaterials”, Int. J.
Adv. Res. (Indore), 4(3), pp.411-427.

[3] Prem Lal Kashyap, et al. (2015), “Chitosan nanoparticle based
delivery systems for sustainable agriculture”, International Journal of
Biological Macromolecules, 77, pp.36-51.

[4] Katrina C.M. Kwok, et al. (2018), “Adsorption/desorption of arsenite
and arsenate on chitosan and nanochitosan”, Environmental Science and
Pollution Research, 25(15), pp.14734-14742.

[5]Nguyen Quoc Hien, etal. (2012), “Degradation of chitosan in solution
by gamma irradiation in the presence of hydrogen peroxide”, Carbohydrate
Polymers, 87, pp.935-938.

[6] M.S. Sivakami, et al. (2013), “Preparation and characterization of
nanochitosan for treatment wastewaters”, International Journal of Biological
Macromolecules, 57, pp.204-212.

[7] Nguyen Trong Hoanh Phong, et al. (2017), “Preperation of
nanochitosan from radiation degraded oligochitosan for shelf life extension
of strawberry”, Nuclear Science and Technology, 7(3), pp.34-41.

[8] J. Brugnerotto, et al. (2001), “An infrared investigation in relation
with chitin and chitosan characterization”, Polymer, 42, pp.3569-3580.

[9] A. Grenha (2012), “Chitosan nanoparticles: a survey of preparation
methods”, Journal of Drug Targeting, 20(4), pp.291-300.



QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude 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 KHOA HOC

AAAAAAAAA
CP®NDO W=

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 ta, 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 cua 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 chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén gido

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van




TAP CHi KHOA HOC VA CONG NGHE VIET NAM

Vietnam Journal of Science and Technology - MOST
Volume 61 - Number 6 - June 2019

Dinh Iy thit hai ciia Ritt va vin dé duy nht dbi véi tich g-sai phan ciia him phan
hinh trén mot trwong khong-Acsimet.
Pham Ngoc Hoa, Nguyén Xuan Lai

Mot s6 van d& vé giao ciia cic mit cong ap dung trong vé k thuét.
Nguyén Thu Huong

Nghién ciru diéu ché vat liéu bentonite lai vd co/hitu co va ing dung xir Iy phenol
dé, Mn(II) trong nudc.
Biii Vin Théng, Tran Viét Diing, Trin Thi Xun Mai

Phat trién mé hinh Delta canh b4o xAm nhip min céc séng ving ha lru hru v Vu
Gia - Thu Bén.
Vii Thi Thu Lan, Hoang Thanh Son, Nguyén Bach Ting, Nguyén Dai Trung

Phan lap, dinh danh vi nghién ciru dic diém sinh hoc mét s6 chiing vi sinh vét c6
kha ning phan hity ddu mé trong miu dit, bin nhiém xiing diu tai Quin khu 7.
Dinh Thi Van, Ngé Cao Cudng

S tich liiy BPA trong trim tich khu vy tiép nhin nwéc thai sau xir Ij ciia bai chén
lap Phuée Hiép, TP Ho Chi Minh.

Trn Bich Chéu, Trin Thi Thu Dung, Nguy&n Bich Ngoc, L& Xuan Vinh

Bién ddng ngudn nwéc mua li hang nim & DPong bing song Ciru Long do anh
hwéng ciia cac hd dép thwgng hru.

T6 Quang Toan, Trin Minh Tuin, Pham Khéc Thuin

P2 xudit gidi phép céi tao dap ding thanh hd chira cho khu vyc Tay Nguyén.
Nguy&n Vii Viét, Trin Thi Nhung

Sir dung md hinh to4n kiém tra hiéu qua gay bdi, nang bii tai Séc Triing va Ca Mau.

Mai Trong Luén, Mai Cao Tri, Hoang Thi Linh Giang, Nguyén Thi Thanh Loan

Ché tao va nghién ciru qué trinh tao thanh don pha perovskite trong hé hep chét
La _Sr CoO, (x=0,1; 0,3; 0,5).
Nguy2n Huy Sinh, Vii Vin Khai, Pham Thé Tan

Anh hwéng ciia nhiét 39 ling dong Ién chu tric tinh thé, tinh chét dién va quang cia
mang méng ZnO pha tap F dwgc ché tao bing phwong phép phiin xa magnetron.
Pham Thanh Tuén Anh, Ng6 Minh Nhut, Nguyén Hiru Truong, Hoang Vin Diing, Phan
Bach Théng, Trin Cao Vinh

Nghién ciru dnh huéng cia B,0, to’l nhiét q@ noéng chay cia men hé
Si0,-ALO,-B,0,-Na,0-Li,0-K,0-ZnO bang kinh hién vi nhigét.

Nguyén Vil Uyén Nhi, Tran Thi Ngoc Tran, Phan Thién Béo

Nghién ciru kha ning xir Ij nwéc thai nha miy mia dwong ciia cdy Mai dim
(Cryptocoryne ciliata Wydler).

L& My Hanh, Nguyén Thanh Binh, Truong Hoang Dan

Phat hién vi khuin bing dia gidy loc hip phu luciferase va luciferin.
Nguyén Thi Dung

Khdo sat didu kién téch chiét sophorolipid tir dich 1én men Candida bombicola va
thir nghi€m hoat tinh sinh hoc.

Lé Phudc Tho, Trin Tén Phat, Duong Thi Thanh Thao, L& Thi Thu Huong, Nguyén
Hoang Diing, Pinh Minh Hiép, Nguyén Thi Bach Hué

Hip thy cAc ion kim loai Cu?*, Cd** va Pb* bing nano chitosan ché tao tir chitosan
cit mach béing birc xa Co-60.

Lé Xuan Cuong, Nguyén Trong Hoanh Phong, Nguyén Duy Hang, Lé Vin Toan,
Nguyén Tén Mén, Lé Ngoc Chung

®© 66 6 6 6 6 66 6 6 6 0 60

Ritt’s second therorem and uniqueness problems for differential and
g-difference polynomials of meromorphic functions in a non-Archimedean field.
Ngoc Hoa Pham, Xuan Lai Nguyen

Some issues on the intersection of curved surfaces applied in technical drawing.
Thu Huong Nguyen

A study on synthesis of an inorganic/organic-modified bentonite materials to
treat phenol red and Mn(II) in water.
Van Thang Bui, Viet Dung Tran, Thi Xuan Mai Tran

Development of the Delta model for prediction of salinity intrusion to lower Vu
Gia - Thu Bon river basin.
Thi Thu Lan Vu, Thanh Son Hoang, Bach Tung Nguyen, Dai Trung Nguyen

Isolation and identification of biological characteristics of microorganism strains
that have the ability to degrade oil in oil-contaminated muddy soil samples at the
7th Military Region.

Thi Van Dinh, Cao Cuong Ngo

BPA accumulation in the sediment of the area receiving the processed effluents
of Phuoc Hiep landfill, Ho Chi Minh city.
Bich Chau Tran, Thi Thu Dung Tran, Bich Ngoc Nguyen, Xuan Vinh Le

Change of water resource condition during the flood season in the Mekong River
Delta of Vietnam due to the impact of upstream Mekong River dams.
Quang Toan To, Minh Tuan Tran, Khac Thuan Pham

Proposing solutions to improve damps into reservoirs in the Central Highlands.
Vu Viet Nguyen, Thi Nhung Tran

Using numerical models to test the effectiveness of accretion in Soc Trang and Ca
Mau provinces.
Trong Luan Mai, Cao Tri Mai, Thi Linh Giang Hoang, Thi Thanh Loan Nguyen

Preparation and research of the process of single-phase perovskite formation in
the system of La,_Sr CoO, (x=0.1; 0.3; 0.5) compound.
Huy Sinh Nguyen, Van Khai Vu, The Tan Pham

Effects of substrate temperature on crystalline structure, electrical and optical
properties of F-doped ZnO thin films deposited by magnetron sputtering.
Thanh Tuan Anh Pham, Minh Nhut Ngo, Huu Truong Nguyen, Van Dung Hoang,
Bach Thang Phan, Cao Vinh Tran

The effect of B0, on the melting temperature of glaze from
Si0,-ALO,-B,0,-Na,0-Li,0-K,0-ZnO system by the heating microscope.
Vu Uyen Nhi Nguyen, Thi Ngoc Tran Tran, Thien Bao Phan

Studying the wastewater treatment ability of Cryptocoryne ciliata Wydler for
sugarcane factories.
My Hanh Le, Thanh Binh Nguyen, Hoang Dan Truong

Detection of bacteria by adsorption of luciferase and luciferin in paper discs.
Thi Dung Nguyen

Study on effective conditions for sophorolipid extraction from Candida
bombicola fermentation broth and testing its biological activity.

Phuoc Tho Le, Tan Phat Tran, Thi Thanh Thao Duong, Thi Thu Huong Le, Hoang
Dung Nguyen, Minh Hiep Dinh, Thi Bach Hue Nguyen

Absorption of heavy metal ions Cu?*, Cd** and Pb?* onto nanochitosan particles
prepared from radiation degraded chitosan.

Xuan Cuong Le, Trong Hoanh Phong Nguyen, Duy Hang Nguyen, Van Toan Le,
Tan Man Nguyen, Ngoc Chung Le

Tap chi dién ti (E-journal): vistum; h.ujstun




	Bia1-6-2019
	6b2019
	Bia2

	Bia4-6-2019



