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Khoa hoc Tu nhién n—

Anh hwong ciia thanh phan nguyén liéu dén cau tric CeO,
dang bong hoa ché tao biing phwong phap thuy nhiét

T Hoan Phuc, Lé Ngoc Diép, Tran Minh Tug, Pao Trung Diing,
Poan Pirc Chanh Tin*, Ping Mau Chién

Vién Céng nghé nano, BPai hoc Quéc gia TP Ho Chi Minh

Ngay nhén bai 15/5/2018; ngay chuyén phan bién 21/5/2018; ngay nhan phan bién 18/6/2018; ngay chip nhan ding 25/6/2018

Tom tit:

Bong hoa Ce(OH)CO, véi cAu tric ba chleu (3D) da dwoc ché tao bang phwong phap thuy nhiét. Bong hoa ché
tao c6 cac canh hoa kich thuéc nano, 16 rong siu va thé tich 15 rong lén nen c6 dién tlch bé mat cao. Sau khi nung
Ce(OH)CO ig 600°C trong khong khi trong 6 gio thu dwgc CeO, (Ceria) c6 cAu triic gidng bong hoa. Bong hoa CeO,

¢6 cu tric dang ciu dlro'ng kinh 2-8 micromet, bén trong la cic mao quan v6i bé day cac vach 20-30 nm. Hinh dang,
kich thwée va sy phan b6 ciia cac mao quan ¢6 thé dugce diéu khién bang cach thay d6i thanh phan nguyén liéu. Vat
liéu méi nay cé thé dwoc sir dung 1am chit xic tac dwa trén nén Ceria cho phén tng reforming khi metan tao thanh
nhién li¢u khi hydro cho pin nhién li¢u. Bai bao nay trinh bay dnh hwéng ciia cic thanh phin nguyén li¢u trong qua

trinh thiy nhiét 1én béng hoa tao thanh.
Tir khéa: bong hoa CeO,, ceria, thiy nhiét, xuc tac.
Chi s phén logi: 1.4

Pat van de

Hién nay, nhirng nghién ctru vé xuc tac di theo 2 hudng:
(1) nghién ctru nham giam kich thudc hat xtc tic va (2)
nghién ctru vat liéu va ciu trac ciia chat mang xuc tic nham
nang cao tinh bd trg xtc tac, gop phan giit cho kich thudc
hat xuc tac khong thay di trong qua trinh st dung, dic biét
ddi véi xtc tac duge st dung ¢ nhiét d6 cao nhu xuc tac
dung dé reforming khi metan thanh hydro.

CeO, la mot vat liéu rat linh hoat voi cac tinh chat co
ban va két cau oxit bé mat cé thé duoc dieu chinh bang
cach pha tron véi kim loai chuyén tiép hodc cac kim loai
d4t hiém dé lam chat mang xuc tac [1]. Vat licu Ce(’)2 duoc
quan tam nghién ctru nho cac dac tinh nhu: lién két manh
voi xuc tac kim loai, kha nang luu trit va chira 6xy hoat hoa
[2]... Nhitng ddc tinh ndy ctia CeO, g6p phan lam giam kich
thude hat va tang dién tich bé mat cua xtc tac kim loai nho
luc lién két manh giﬁa CeO, va xtic tac kim loai, chéng qua
trinh carbon hod bé mat nho kha nang luu trit va chira 6xy
hoat hoa 16n, tir d6 1am tang dac tinh xuc tac [3].

’CeOQ ¢6 cau tric gidng béng hoa duoc ché tao tir tién
chat la vat li¢u Ce(OH)CO, ¢6 cau tr1:1c tuong tu bong hoa.
Nhiing bong hoa Ce(OH)CO3‘duoc tong hop bang phuorng
phap thily nhiét vdi thanh phan nguyén liéu 1la mudi Ce*,
acid acrylic, glucose va ammonia. Co ché hinh thanh bong
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hoa Ce(OH)CO, trong diéu kién thity nhiét véi thanh phan
nguyén liéu nhu trén da duoc nghién cuu [4]. Két qua chi
ra réng, & diéu kién nhiét do va ap suét cao, dau tién acid
acrylic s& phan tung voi glucose va polyme hoa dé tao ra
nhiing copolyme ghép [5, 6]. Sau d6 nhitng polyme nay bi
phan hity trong méi truong kiém [7, 8] dé tao thanh nhimng
phan tir hitu co lon. Nhiing phan t& hitu co nay s€ phan
g voi ammonia dé tao thanh nhitng phan tr hiru co ¢
chira nito [9]. Pong thoi sy phan huy cua cac cht hitu co
cling tao ra nhirg ion CO,* [7]. Nhitng ion nay sé phan g
v6i Ce(OH), duoc tao ra tir Ce’* va ammonia d¢ hinh thanh
nhiing hat Ce(OH)CO,. Nhing phén tir hitu co ¢6 chira nito
voi kich thude phan tu 16n s€ két hop vdi nhitng hat Ce(OH)
CO, dé tao thanh nhing hybrid. Nhitng hybrid nay sau do
tu sap xép trong diéu kién thuy nhiét véi nhiét do va ap suat
cao dé hinh thanh nhiing bong hoa Ce(OH)CO, [10, 11].
Nhitng bong hoa nay sau do dugc nung trong khong khi dé
nhiét phan vét lieu Ce(OH)CO, va phan huy cac chat hiru
co con lai trong bong hoa, ddng thoi oxy héa Ce* thanh
Ce** voi oxy khong khi dé thu dugc vat liéu CeO, ¢6 céu
triic bong hoa. Nhu vy, lugng, kich thudc va cau tric cua
nhitng phan tir hiru co c6 chira nito s& 1a nhitng yéu t6 quyét
dinh di véi céu tric bong hoa CeO,. Nhimg yéu t6 do lai
dugc quyét dinh tu thanh phan nguyén li¢u cia qua trinh
tong hop thiy nhiét.
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Effect of the ingredient
on the structure of flowerlike CeO,
prepared via hydrothermal method

Hoan Phuc Tu, Ngoc Diep Le, Minh Tue Tran,
Trung Dung Dao, Duc Chanh Tin Doan*,
Mau Chien Dang

Institute for Nanotechnology (INT), Vietnam National
University - Ho Chi Minh City (VNUHCM)

Received 15 May 2018; accepted 25 June 2018
Abstract:

The Ce(OH)CO, with three-dimensional (3D) flower
structure has been prepared by the hydrothermal
method. The collected flowers consisted of nano-sized
petals and deep pores with the large pore volume, thus
had high surface area. After calcining Ce(OH)CO, at
600°C in air for 6 hours, CeO, (Ceria) were produced
with a flowerlike structure. The CeO, flowers had a
spherical structure with a diameter of 2-8 micrometers,
and the mesoporous structure inside of the microspheres
had the walls of 20-30 nanometers. The shape, size, and
distribution of the mesoporous could be controlled by
changing the ingredient quantities. This new material
can be used as a ceria-based catalyst for methane
reforming to produce hydrogen for solid oxide fuel cells.
This paper reports the effect of the ingredient quantities
in the hydrothermal process on the formed CeO, flowers.

Keywords: catalyst, CeO, flower, ceria, hydrothermal
method.

Classification number: 1.4

Glucose,
Acrylic acid
Amonia,

3+

Ce

2% Hdn hop Ce(OH)CO, ~N-R Ecanh hoa Ce(OH)CO, duoe két ndi
Hinh 1. M6 hinh hinh thanh bong hoa Ce(OH)CO, [4].

Cac bong hoa CeO, s& duge gin cac hat xuc tac kich
thudc nanomet. Nhiing bong hoa c6 gan xuic tac nano nay
sau d6 duogc dinh trén nhiing s¢oi Alumina-Silica dé tao
thanh gidy xtic tac img dung trong phan tmg reforming khi
metan dé san xuit khi hydro. Nho dic tinh vuot troi va dién
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tich bé mit 16n (do hinh dang bong hoa) ciia CeO, ma hi¢u
suét chuyén d6i metan s& dwoc ning cao.

Thuc nghiém

Héa chdt s dung trong nghién ciu bao gom:
mudi Cerium(IIl) nitrate hexahydrate Ce(NO,),.6H,0
(M,,=434,22 g/mol, Sigma Aldrich), D-(+)-Glucose
CH,,O0, (M,,=180,16 g/mol, Sigma Aldrich), acid acrylic
99% CH,0, (M =72,06 g/mol, d=1,051 g/ml, Sigma
Aldrich), dung dich Ammonia 25% NH,OH (Merck).

Thiét bi sir dung dé ché tao g(fm: binh autoclave Teflon
150 ml kém theo ndi hip bang thép day, 10 thay nhiét, 10
nung.

Thiét bi phan tich, danh gid dwoc sir dung gom: kinh hién
vi dién tor quét phat xa truong (Field Emission Scanning
Electron Microscope - FE-SEM) SU8010 Hitachi, Nhat
Ban dung dé quan sat hinh dang, kich thudc hat tao thanh,
dong thoi két hop véi phd tan xa ning lugng tia X (EDX:
energy dispersive X-ray spectroscopy) dé xac dinh ham
luong tuong ddi cac nguyén té trong san phim. Thiét bi
phan tich nhiét trong (Thermogravimetric analysis - TGA)
Thermoplus EVO2, Rigaku Co. Ltd., Nhat Ban ding dé
phan tich sy thay d6i khdi lugng miu khi nung & nhiét do
cao theo thoi gian.

Quy trinh ché tao: CeO, ¢6 ciu tric bong hoa dugc ché
tao bang phuong phap thuy nhiét [4]. Pau tién, glucose
dugc hoa tan trong nudce khir ion (DI) bang khudy tir, tiép
theo acid acrylic va mudi Ce(NO,),.6H,0 dugc thém vao
tao thanh mot dung dich dong nhat trong sudt. Cudi cung,
dung dich ammonia (25%) dugc thém tur tir vao dung dich,
thu duoc mot hon hop gel mau nau. Sau d6, hon hop duge
khudy & 30°C trong 5 gio, hdn hop gel sau khi khudy dugc
chuyén vao mot autoclave va dwoc duy tri & 180°C trong
72 gid. Sau 72 gid autoclave duoc lay ra va dé ngudi, thu
duoc chat ran mau nau. Chét rin duoc loc, rira 1an luot voi
nude khir ion (DI) va ethanol, cudi ciing dem sdy ¢ 80°C qua
dém dé thu duoc Ce(OH)CO, co chu truc bong hoa. Sau do
bong hoa Ce(OH)CO, dugc nung trong khong khi ¢ 600°C
trong 6 gio, thu dugc CeO, 6 céu trac bong hoa. Bong hoa
Ce(OH)CO, va CeO, duge dénh gia dic tinh bang kinh hién
vi dién tu quét (FE-SEM), phan tich nhiét trong (TGA).

Luong cua cic nguyén liéu duoc thay doi (trinh bay
trong bang 1) dé khao sat anh huong cia ham luong cac
nguyén lidu dén ciu tric ciia bong hoa Ce(OH)CO,.



Bang 1. Thanh phan nguyén li¢u dé tong hgp Ce(OH)CO, 6 cau
tric bong hoa.

Thanh phéin nguyén li¢u

ST Miu Ce(NO),6HO Glucose  Acidacrylic — NH,OH
(mol) (mol) (mol) (ml)
I CeOH)COA1 00075 00150 0,025 44
2 Ce(OH)CO 20,0075 00150 0,025 55
3 Ce(OH)CO3 0,075 00150 0,025 6.6
4 Ceo(OH)CO4 00075 00150 0,025 77
5 Ce(OH)COS 0,075 00075 0,025 6.6
6 Ce(OH)CO6  0,0075 00150 0,0150 6.6
7 Ce(OH)CO T 0,0075 00150 0,0300 6.6
Két qua va thao luan

Anh hwéng ciia thanh phan ammonia lén béng hoa
CeO

2

Ammonia 1a mot thanh phan nguyén liéu quan trong véi
hai chtrc nang chinh: thtr nhét 14 tao méi truong kiém cho
phan ng phan hily cac copolyme ghép, tao ra cac phan tu
hitu co kich thudc 16n, va thir hai 1a tiép tuc phan Gng véi
cac phan tir hitu co trén, tao ra cac phan tir hitu co c6 chua
nito dé két hop voi cac hat Ce(OH)CO, tao thanh nhimg
hybrid. Cac hybrid nay sau d6 tu sap xep trong diéu kién
thiy nhiét voi nhiét do va ap suit cao dé hinh thanh nhitng
bong hoa Ce(OH)CO,.

Hinh 2, 3, 4, 5 1a cac anh FE-SEM cua cac vat liéu
Ce(OH)CO,-1, Ce(OH)CO,-2, Ce(OH)CO,-3, ‘Ce(OH)
CO,-4 voi ll’Iang ammonia dugc st dung t,éng dan trong
qua trinh ché tao (bang 1). Hinh dnh cho thay nhiing bong
hoa c6 dang hinh cAu duoc tao thanh tur nhitng canh hoa la
Ce(OH)CO, rat mong V(')'i’d(?) day khoang 10:20 nmrlién két
v6i nhau tao thanh mot cau trac 3D v6i nhi€u 10 trong mé.
Nhirng bong hoa ndy ¢ cdu tric trong tu nhu bong hoa ché
tao boi nhém nghién cuu cua H. Li va cong su [4]. Su thay
dbi kich thudc va ciu trac ciia cac bong hoa Ce(OH)CO, khi
thay doi lugng ammonia dugc trinh bay trong bang 2.

Bang 2. Bang so sanh cac mau bong hoa Ce(OH)CO,.

Méu Ce(OH)CO,-1  Ce(OH)CO,-2 Ce(OH)CO,-3  Ce(OH)CO,-4

Duong kinh 2-3 34 5-6 5-8

bong hoa (um)

Canh hoa Mong, s6 Mong, s6 lwong ~ Mong, s6 luong ~ Day, s6 luong
Tuong it. nhiduhon miu 1. rt nhiéu. rét nhiéu.

Cu tric Bong hoachua  Bonghoahoan ~ Bonghoahoan ~ Bong hoa hoan
hoan chinh, 16 chinh, 16 rong nho ~ chinh, 15 rong chinh, 15 rong
rong 16n (200-  (100-200 nm), s0  ~ 200 nm, s0 ~ 100 nm, s0
600 nm), s0 lwong nhiéu. lwong l6n. lwong 16n.
luong it.
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Hinh 5. Anh FE-SEM clia miu Ce(OH)CO,-4.

Tir bang 2 c6 thé thay khi tang lugng ammonia sir dung
thi duong kinh bong hoa tang 1€n, d§ hoan chinh cua bong
hoa Ce(OH)CO, ciing nhu s6 lugng cén‘h hoa, d6 dac khit...
cua bong hoa ting. Trén cung mot bé mat bong hoa tao
thanh, khi s luong céc canh hoa (cing véi mao quén) ting
Ién s€ lam tang dién tich bé mat cta vat lidu, tir d6 lam tang
hoat tinh cua vat liéu khi trng dung vao xtc tac cho pin nhién
lidu. Tuy nhién, khi ting lvgng ammonia 1én qué nhiéu (7,7
ml), nhﬁ’r}g ~b6qg hoa Ce(OH)CO, c6 cdu trac rat chat khit
va mot so 10 trong mad bi bit kin. Kich thudc cuia cac bong
hoa ciing tang 1én v6i duong kinh bong hoa khoang tir 5-8
pm. Didu nay c6 thé duoc giai thich 1a do khi ting ndng do
ammonia dan téi ting ndng do cia nhitng phan tir hitu co
c6 chtra nito cling nhu lugng hybrid tdng, giup hinh thanh
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nhiing bong hoa Ce(OH)CO, co6 ciu trac hoan chinh hon.
Nhung khi lugng ammonia dugc sit dung qué nhidu, dan
dén ndng do cua cac hybrid tao thanh giita nhitng phan tir
huu co chira nito va cac hat Ce(OH)CO, qua cao nén khi ty
sap xép sé& hinh thanh nhiing bong hoa ¢6 cau trac qua chat
khit va ¢ kich thudc 16n. Bé tmg dung lam chat mang xtc
tac, mot cau triic qué chat khit nhu thé s& khong tt do dién
tich bé mat c6 thé giam, nhiéu 15 tréng ho bi bit kin va kich
thudc cua cac 16 tréng ho ciing nhoé nén khé phan tan xtc
tac 1én chit mang, dong thoi 1am giam luong xuc tac ¢ thé
dugc phan tan.

Bong hoa CeO, dugc ché tao biang cach nung tién chét
la bong hoa CeOH(CO) o nhiét do thich hop trong 6 gio.
Dé tim ra nhiét d6 nung ti uu tao thanh CeO,, mau Ce(OH)
CO, dugc phan tich TGA.

20
10 - H
TG
= 07
}- 4
& |
3 201
3 ]
S 30 |
-40
50 |DTA J
-60

T T T T T T
100 200 300 400 500 600
Nhiét dé (°C)

Hinh 6. Két qua TGA ciia mau Ce(OH)CO,-3 nung trong khang
khi.

Hinh 6 1a gian 40 TGA-DTA ciia mau Ce(OH)CO,-3
nung trong khong khi. Puong TG cho thay mét sy giam khoi
luong khoang 40% tai nhi¢t d¢ khoang 300°C. Buong DTA
xuat hién mot dinh toa nhiét 16n tai khoang 300°C, tuong
(mg voi su mét khdi lugng mau néu trén. Phan Gng nhiét
phan Ce(OH)CO, 1a mét phan (mg thu nhi¢t. Con phan tmg
chéy ciia cac hop chét hitu co trong khong khi va phan tmg
oxy hoa Ce** thanh Ce4+ la nhitng phan (g toa nhi¢t. Nhu
vy két qua chi ra rang, khi nung mau Ce(OH)CO trong
khong khi, nhitng phan tmg phan hiy cac hop chat hitu co
con lai trong bong hoa va phan {mg oxy hoa Ce’* thanh Ce**
xdy ra dong thoi v6i phan (g nhi€t phan cua Ce(OH)CO,,
va sy mat khoi luong lon t61 khoang 40% la do sy phan
huy ciia cac hop chat hitu co con lai trong nhitng bong hoa
Ce(OH)CO,. Ngoai ra, sau 600°C, khdi lugng giam khong
dang ké nén chon 600°C 1am nhiét do nung cua Ce(OH)CO
dé dam bao cac hop chat hitu co da phan huy hét.

Hinh 7 14 két qua EDX clia mau CeO,-3. Phd EDX chi
xudt hién cac dinh cia Ce va O. Ng0a1 ra con c6 cac dinh
ctia cacbon tir bang keo cacbon dung dé gan mau chup FE-
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SEM. Két qua x4c nhan CeO, ché tao bang phuong phap sir
dung khong bi 14n tap chét.

]

441

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Nang lweng (kV)

Hinh 7. Két qua EDX clia miu CeO,-3.

Cac hinh 8,9, 10, 11 1a anh FE-SEM ctia cic mau CeO,-
1, CeO,-2, CeO,-3, CeO,-4. Hinh anh cho thay cic bong
hoa CeO, c6 kich thude va cau triic 3D twong tu nhu nhiing
bong hoa Ce(OH)CO, dung d¢ tao ra chung. Chung t6 vige
nung mau trong khong khi khong lam thay do6i hoac pha huy
cAu tric bong hoa Ce(OH)CO,.

INT 10.0kV

Hinh 9. Anh FE-SEM ctia mau CeO,-2.

Hinh 10. Anh FE-SEM ctia miu CeO0,-3.



Hinh 11. Anh FE-SEM ciia mau CeO,-4.

Két qua thi nghiém cho thdy, thinh phdn ammonia c6
anh huong 16n t6i ciu tric bong hoa cua vat lisu Ce(OH)
CO, cing nhu CeO, thu dugc tir viéc nung bong hoa
Ce(OH)CO Tu cac ket qua thu dugc ¢ trén co thé théy,
lwong ammonia st dung dé thu duoc bong hoa Ce(OH)CO,
hoan chinh nhat 1a & thé tich 6,6 ml (Ce(OH)CO -3). Cac
bong hoa ché tao c6 kich thude 16n hon nhidu so VO’l cac
béo co khac bang phuong phap thiy nhiét tao ra ciu trac
18i - vo, kich thudc khoang 500 nm [12] va cau tric hoa kich
thudc gan 200 nm dugce tao tir nhirg thanh nano (chiéu dai
gan 100 nm va duong kinh 30 nm) dugc tao thanh tir nhimg
hat nano CeO, (duong kinh 10 nm) [13].

Anh hwong ciia thanh phén glucose dén ciu triic bong
hoa CeO,

Glucose ciing 1a mot thanh phan nguyén liéu déng vai
trd quan trong. N6 anh hudng t6i s6 lwong copolyme ghép
tao thanh: ¢ diéu kién thiy nhiét gém nhiét do va ap sudt
cao, acid acrylic s& phan tng polyme héa véi glucose dé
tao thanh cac copolyme ghép. Nhu vay, lugng nguyén ligu
glucose s& quyét dinh lugng va cau triic ctia cac copolyme
ghép tao ra, tir d6 anh huong dén lugng, cau tric va kich ¢
ctia cac phén tir hiru co chira nito, dan dén anh huong t6i ciu
tric ciia bong hoa Ce(OH)CO, tao thanh.

Hinh 12 1a anh FE-SEM ciia mau Ce(OH)CO,-5 voi
lugng glucose giam so véi mau Ce(OH)CO,-3, con luong
cua cac nguyén lidu khac khong thay ddi (bang 1) Nhiing
bong hoa c6 cau trac kém hoan hao hon so véi ¢ mau Ce(OH)
CO,-3 khi ton tai nhitng céu triic khong phai dang bong hoa
va ¢6 cac bong hoa bi két ty voi nhau tao thanh céac khdi 16m.
Hinh 13 1a anh FE-SEM cua mau CeO,-5 v6i nhilg bong
hoa CeO, co kich thudc va céu trac tu(mg tu nhu nhing
bong hoa Ce(OH)CO, dugc dung dé tao ra chung.

Ket qué cho thiy thanh phan glucose c¢6 anh hudng 16n
t6i cdu triic bong hoa Ce(OH)CO, ciing nhu CeO,, vi khi
giam lugng glucose s& dan dén giam sb lugng cua cac phan
tir hitu co chira nito ciing nhu thay di cu triic va kich
thude cua ching, anh hudng téi viée tao hybrid véi cac hat
Ce(OH)CO, cling nhu vige tyr sap xép cua cac hybrid nay dé
hinh thanh bong hoa Ce(OH)CO,. Nhu vy, 1u0'ng glucose
st dung dé thu dugc bong hoa Ce(OH)CO, t6t hon tuong
tmg véi luong str dung cho mau Ce(OH)CO,-3.
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Hinh 13. Anh FE-SEM clia mau CeO,-5.

Anh hwong cia thanh phan acid acrylic dén cau tric
bong hoa CeO,

Gidng nhu glucose, acid acrylic ciing c6 vai trd quan
trong, anh hudng t6i lugng va ciu trac cua cic copolyme
ghép tao thanh va tir d6 anh huong toi lwong, ciu tric va
kich thudc cua cac phén tir hitu co chira nito nén quyét dinh
dén céu tric cua bong hoa Ce(OH)CO, tao thanh.

Hinh 14, 15 1a anh FE-SEM ctia mau Ce(OH)CO,-6 va
Ce(OH)CO,-7 voi lugng str dung acid acrylic lan 11r0't giam
va tang so v6i Ce(OH)CO,-3 va luong cua cac nguyén liéu
khac khong thay doi (bang 1).

Quan sat hinh anh c6 thé thiy nhiing béng hoa Ce(OH)
CO,-6 va 7 co kich thudce tuong ty mau Ce(OH)CO,-3
nhung mau Ce(OH)CO,-6 c6 cau trac chat khit hon va co

Hinh 15. Anh FE-SEM ctia mau Ce(OH)CO,-7.
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su xudt hién cua Ce(OH)CO, dang hat trén bé mat cac canh
hoa. Diéu nay 1a do khi giam lugng acid acryhc sO 1u0ng
céc phan tir hitu co chira nito giam, dan dén giam nong do
cua cac hybrid gitra cac phan tu hitu co chira nito va cac hat
Ce(OH)CO, khién cho céc hat Ce(OH)CO, sap xép chat khit
voi nhau. Con vat li€u Ce(OH)CO -7 cling ¢6 kich thuoc
bong hoa tuong ty nhu 6 mau Ce(OH)CO -3, nhung c6 cau
trac tot hon va hoan hao hon, véi cac bong hoa dang cau
¢o kich thudce dong déu, 15 rong nhiéu, canh hoa mo sau,. ..

Hinh 16, 17 la anh FE-SEM cua cac vat li¢u CeO,-6, 7
thu duoc khi nung tién chat 1a cic bong hoa Ce(OH)CO
Nhitng bong hoa CeO, nay co kich thuge va cu trac twong
tu nhu nhiing bong hoa Ce(OH)CO, dugc dung dé tao ra
chiung. So sanh nhiing bong hoa ndy v6i CeO,-3 co thé
thdy ciing giéng nhu so sanh cac bong hoa Ce(OH)CO voi
nhau: bong hoa CeO,-6 khong hoan hao béng, con bong hoa
CeO,-7 hoan hdo hon hin bong hoa CeO,-3.

Hinh 17. Anh FE-SEM ctia m4u CeO,-7.

Luong acid acrylic str dung dé thu duoc mﬁu boéng hoa
Ce(OH)CO -7 cho bong hoa Ce(OH)CO, c¢6 céu triic hoan
hao nhét.

CeO, co cu triic bong hoa di dugc ’ché tao bang phuong
phap thuy nhi¢t. Bong hoa CeO, c6 cau trac 3D c¢6 dudong
kinh 2-8 pm véi cac canh hoa day 50-100 nm. Két qua khao
sat anh huong cia cac thanh phan nguyén liéu dung trong
qua trinh tong hop dén kich thudc va cdu tric clia bong hoa
CeO, chira réng, kich ¢, do ch?t khit VE:l d(f)‘ hoan hao ciu
triic cua nhiing bong hoa cé thé thay doi bang cach thay
d6i lugng cac nguyén liéu nhu ammonia, acid acrylic va
glucose ding trong qué trinh tong hop. Thay dbi cac thanh
phan nguyén liéu 1am anh huong dén cau tric, kich thude
ctia nhitng phén tir hitu co chira nito, 14 nhimng thanh phan
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quan trong c6 thé tao dwgc hybrid Véri nhfrng hat Ce(OH)
CO, ¢6 trong hdn hop phéan tng Va tu sap xep dé hinh thanh
nén bong hoa Ce(OH)CO, la tién chat dé ché tao vat licu
CeO, co cAu trac bong hoa.

Nhoém nghién ciru xin chan thanh cam on su hd tro kinh
phi ctia Dai hoc Quéc gia TP HO Chi Minh dé thuc hién
nghién ctru nay thong qua dé tai trong diém ma s6 B2017-
32-01.

TAI LIEU THAM KHAO

[1] Montini, Tiziano & Melchionna, Michele & Monai, Matteo &
Fornasiero, Paolo (2016), “Fundamentals and Catalytic Applications of
CeO,-Based Materials”, Chemical Reviews, 116(10), pp.5987-6041.

[2] J.A. Farmer and T. Campell (2010), “Ceria maintains smaller
metal catalyst particles by strong metal-support bonding”, Science, 329,
pp.933-936.

[3] Alessandro Trovarelli (1996), “Catalytic Properties of Ceria and
CeO,-Containing Materials”, Catalysis Reviews, Vol.38, pp.439-520.

[4] H. Li, G. Lu, Q. Dai, Y. Quang, Y. Guo (2010), “Hierarchical
organization and catalytic activity of high-surface-area mesoporous
ceria microspheres prepared via hydrothermal routes”, ACS Appl. Mater.
Interfaces, Vol.2, pp.838-846.

[5] O.K. Kim, J.R. Griffith (1975), “Highly branched acrylamide
graft copolymer”, Journal of Polymer Science: Polymer Chemistry, 13,
pp-151-160.

[6] S. Mishra, A. Panda, B.C. Singh (1999), “Characterization of
Poly(Vinyl Alcohol) Grafted with Acrylic Acid and Methylmethacrylate
Using a Ce(IV) Glucose Redox System”, J. Appl. Polym. Sci., 73, pp.677-
683.

[7] A.V. Ellis, M.A. Wilson (2002), “Carbon Exchange in Hot
Alkaline Degradation of Glucose”, J. Org. Chem., 67, pp.8469-8474.

[8] B.Y. Yang, R. Montgomery (1996), “Alkaline degradation of
glucose: effect of initial concentration of reactants”, Carbohydr. Res.,
280, pp.27-45.

[9] L.M. Robeson, J.A. Kuphal, M.S. Vratsanos (1996), “Novel
ionomers based on blends of ethylene-acrylic acid copolymers with
poly(vinyl amine)”, J. Appl. Polym. Sci., 61, pp.1561-1569.

[10] H. Colfen, S. Mann (2003), “Higher-Order Organization by
Mesoscale Self-Assembly and Transformation of Hybrid Nanostructures”,
Angew. Chem. Int. Ed., 42, pp.2350-2365.

[11] X.J. Zhang, T.Y. Ma, Z.Y. Yuan (2008), “Nanostructured Titania-
Diphosphonate Hybrid Materials with a Porous Hierarchy”, Eur: J. Inorg.
Chem., pp.2721-2726.

[12] Xie, Anran & Guo, Jinxin & Liu, Wei & Yang, Yanzhao (2014),
“Template-Free Synthesis of Core-Shell CeO, Nanospheres”, RSC
Advances, 4, pp.11357-11359.

[13] Wei, Jingjing & Yang, Zhijie & Yang, Hongxiao & Sun, Tao
& Yang, Yanzhao (2011), “A mild solution strategy for the synthesis
of mesoporous CeO, nanoflowers derived from Ce(HCOO),”,
CrystEngComm., 13, pp.4950-4955.



Khoa hoc Tu nhién n—

Nghién ciru xac dinh sy bo cap tir nwéc song Hong
cho tang chira nwoc Pleistocen khu vire phia nam Ha Noi

Pham Hoa Binh"", Poan Vian Canh?, Pang Puc Nhin’

IS¢ Tai nguyén va Méi triweong thanh phé Ha Ngi
’Hoi Pia chat Thity van Viét Nam
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Tém tit:

Bai bao trinh bay két qua xac dinh tudi ctia nwée dwéi dit ting Pleistocen khu vire phia nam Ha Ngi dé 1am sang to
moi quan hé thiiy lwe gitra nwéc mua, nwéc song Hong va nuéc trong ting Pleistocen trén khu vure nghién ciru. Pong
thoi, thoi gian lwu trung binh (tudi) ciia nwéc trong tang Pleistocen trong mdt s6 16 khoan viing ria phia nam Ha Noi
ciing dwoe xac dinh bing phwong phép cacbon-14 dé tim hiéu huéng dong chiy ciia nwée duéi dit tang Pleistocen
trong diéu kién khai thac hién tai.

Két qua vé thanh phén ddng vi ciia 3 loai nwéc 13 nwde mwa, nwée song va nwée dwéi dit cho thiy, cac giéng khoan
¢ khoang cach dén 1 km doc bo song Hong nhin dwoc hon 90% nwdéc sdng bd cAp va cang vao siu trung tim, phin
déng gop ciia nwéc sdng cang giam. SO liéu vé ty s6 dong vi bén va tudi tir 20 nghin dén hon 45 nghin nim cia nuéc
trong cac 16 khoan P44a, P25a, P28a, P61a cho thiy nuéc song Hong khong c6 déng gép vao trir lwgng nuwéc trong
cac 16 khoan trén ma nwéc trong tang Pleistocen ¢ diy dwoec ldy tir ting chira nwéc va bd cép tir xa, tir ria phia tiy
ciia thanh phd. Két qua wée tinh mirc déng gop ciia nuée song Hong cho nwée dwdi dit ting Pleistocen theo thanh
phén ddng vi 1a kha phu hop véi cac két qua tinh bing cac phwong phap thwe nghiém khac.

Tir khéa: Ky thuit dong vi, sw bd cip tir nwée song Hong cho ting chira nwéc Pleistocen.

Chi sé phdn logi: 1.5

tu hodc hoa 1y nhu trao d6i dong vi gitra cac pha (pha nudc

Dat van de , , :
va pha ran cua cac khoang chat trong dia tang) [3, 4].

Mbi quan h¢ giita nuéc mat (bao gdm nudc song, nudc
ho) va nudc dudi dét trong cac tang chira nude 1a mot trong
nhing van d& quan trong cta chu trinh thuy van can duoc
nghién ctru 1am rd dé cung cip co so khoa hoc cho cong tac
bao v¢, khai thac sir dung hop 1y tai nguyén nudce, dic biét
1a str dung, quan 1y tong hop nude mit - nude dudi dat [1,
2]. Mot sé phuong phap nghién ctru xac dinh mbi quan hé
thuy lyc gitta nudc mat va nudc dudi dét da dugc ap dung,
bao gdm ca truyén théng va hién dai. Phuong phap nghién
clru theo: cdu triic dia chét - dia chat thuy van, sb liéu hit
nude thi nghiém, quan tric dong thai nudc dudi dat 1a cac
phuong phap truyén thong. M6 hinh hoa dua trén cac thong
s6 dia chét, dia chit thuy vin va ky thuat thay vin ddng vi
dwa trén thanh phan ddng vi cua nuéc ciing nhu dinh tudi
nude dudi dat bang cac phuong phép thich hop dugc cho 1a

Bai bao nay 1a cong trinh thyc nghiém ap dung k¥ thuat
ddng vi dé xac dinh mdi quan hé thay lyc giita nudc song
Hong va nudc dudi dat nham danh gia mirc dong gop cia
nude séong cho nude tang chira nude Pleistocen tai dién tich
phia nam song Hong, thanh phd Ha Noi.

Noi dung nghién ciiu

Dién tich nghién ciru 14 dia ban phia nam thanh phé Ha
Noi va 12 giéng quan trécphén b6 trén ba tuyén vuéng goc
voi song Hong (hinh 1). Cac 15 khoan lwa chon cho nghlen
ctru déu thugc mang ludi quan trac dong thai nudc dudi dat
ctia thanh phd Ha Noi va qudc gia. Cac 16 khoan dugc sir
dung trong nghién ctru dugc lwa chon theo ba tuyén hudng
vudng goc véi dong chay cua song Hong va déu co chiéu

cac phuong phap hién dai.

K¥ thuat dong vi xac dinh mdi quan hé thuy lyc nude
mit - nude dudi dat dua trén hiéu ung phan tach déng vi cia
nude do tac dong ciia cac yéu t6 vat Iy nhu bay hoi, ngung

‘Tac gia lién hé: Email: hoabinhtnmt@gmail.com
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sau nghién ctru ¢ ting Pleistocen d}rc'ri (ap))- Tuyén I-I’ gém
cac 10 khoan tir P44a qua Q63 dén P8la (hinh 2a); tuyén
II-1I" gdm c4c 16 khoan P25a qua P12a, P14, P34a dén P26a
(hinh 2b) va tuyén III-III” gdm céc 16 khoan tir P28a qua
P61a, P2a, Pla, P86a (hinh 2c).
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Determination of the recharge
of Red River water to the Pleistocene
aquifer in the south of Hanoi
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Abstract:

This article presents the results of determining the age
of groundwater in the Pleistocene aquifer in the south
of Hanoi to clarify the hydraulic relationship among
rainwater, Red River water, and groundwater in the
study area. At the same time, the average age of water
in the Pleistocene aquifer in some boreholes in the south
of Hanoi was also determined by the carbon-14 method
to determine the flow direction of groundwater in the
Pleistocene aquifer at current time.

The result of isotopic composition of three types of water,
including rainwater, river water, and groundwater
showed that the abstraction wells at distances up to 1 km
along the Red River received more than 90% river water
recharge. The contribution of river water decreased
when going deeper to the center of the aquifer. Data
on the stable isotope ratios and age from 20 thousand
to over 45 thousand years of water in drill holes P44a,
P25a, P28a, and P61a showed that the Red River water
did not contribute to water reserves in the above holes.
Water in the Pleistocene here is taken from the storage
and recharge from distance, from the western edge of the
city. The results of estimating the recharge of Red River
water to the Pleistocene under the isotope composition
were quite consistent with the results calculated using
other experimental methods.

Keywords: isotope method, recharge of Red River water
to the Pleistocene aquifer.

Classification number: 1.5
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Lép chira nude 16 héng trérr} tich Pleistocen trén (qp,) c6
dién tich phan bo hau khap Pong bang song Hong. Thanh
phan thach hoc chu yéu 1a cat, cat pha, phan day c6 noi 1an
san sOi thudc tuéng 1ong song. Phan phia nam séng Hong,
tang c6 chiéu day thay ddi tir nho nhit 3 m dén 16n nhét 36,5
m, trung binh 12,02 m. Chiéu sau thé ndm muc nudc thay
dbi tir sat bé mat dat dén khoang 3-4 m, & mot s6 noi do anh
hudng cia viéc khai thac nude manh liét tir 16p cudi soi bén
dudi nén myc nudce cua 16p trén c6 do sau sau hon 5,14 m.
Ty luu lugng dat duge & cac 16 khoan hut nuéc thay doi tir
0,08 dén 5,35 l/m/s.

gy CWPiih
@ 0572

o b L g X
N P:G:m-—-g? gt
00653)

[ B8} khean quan e He Nai
@ L% khean qusn wde DEEE

& it Iy miu i cich ding vi
~~ Tuy¥n [dy mAu phdn 1ich ddng vi

I il xBy dimg mé blah b sung ohin mo

Hinh 1. So db vi tri 12 gi€éng khoan quan tric trén khu vuc phia
nam thanh phd Ha Ndi da dugc st dung dé 1ay mau nuéc phan
tich thanh phan déng vi clia nu6c trong tang Pleistocen dudi.

Lop chira nudc Pleistocen dudi (qp,) bat dau tir Phit Nhi
- Son Tay va mé rong vé hudéng nam, dong nam bao trum
Déng béng song H@)ng. O phan ria phia tay va tay béc tiép
giap vdi céc tram tich tir Mezozoi dén Proterozoi. Thanh
ph;:in thach hoc cua 16p qp, bao gdm c6 cat san soi thudc
phan dudi cia tram tich Pleistocen trén, cudi soi san cat
hodc cat 1an dam san. Trén mat cit théng dtng (hinh 2a, b,
¢), 16p qp, nam dudi l6p cach nude Pleistocen gitra - trén
hodc nam tryc tiép dudi 16p chira nude Pleistocen trén (qp,),
c6 noi nam dudi tang chira nudc gh va ¢ ven ria c6 khi
nam ngay dudi 16p cach nudc trén cing hodc 16 trén mat
dat. Pa phan 16p chira nuéc qp, phu Ién céc tram tich c6
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Hinh 2. So d6 mat cét dia chat thiiy van theo ba tuyén 1dy mau vudng géc véi song Hong: tuyén I-I’ tir P44a qua Q63 dén P81a (a),
tuyén 11-1I tir P25a qua P12a, P14, P34a dén P26a (b); tuyén I1I-11I’ tif P28a qua P61a, P1a, P2a, P86a (c).

tudi Neogen. Dya vao dic tinh cac tang phi bén trén, tang
chtra nude qp c6 thé chia 1am 2 dai phan b co dic trung
khac nhau: dai thir nhat 1a dai trung tam chay doc theo song
Hong kéo tir Son Tay dén Nam Du. Do cau tric dia chat
va anh hudng udn khiic cua dong chay séng Hong nén dic
tinh thuy luc & hai bén bd ddi dién ludn khac nhau. Néu &
bd bén nay vang mit 16p cach nudc thi & bo bén ddi dién
s& ton tai 10p cach nude va nguoc lai, vi du nhu cip ddi
xting Q54- Q621 (Chem) cap P33-Q49 (Chuong Duong).
Con dai phan bd khac hau nhu khong c6 cac tram tich cach
nude phu trén bé mit tao thanh hé théng thuy lyc duy nhét
trong mot tang chira nuéc qp c6 méi trudng hai 16p. Dai
nay chay doc song Ddy tir 16 khoan dap bay dén 156 khoan
T16. Lop chira nudce qp, theo ddi nay co chiéu day thay doi
trong pham vi kha rong nhung cé xu huong tang dan tir tay
béc xuong dong nam va tir hai ria dong bang vao trung tam
thanh phé. O phia nam song Hong, chiéu day 16p qp, thay
doi tir 1,6 m (Q60) dén 46 m (Q54), trung binh bé day 16p
qp, la 18,4 m (hinh 2a).

Phuong phap 14y mau, phan tich thanh phan dong vi va dinh
tudi nudc dudi dat

Bang 1 trinh bay danh sach 12 vi tri 1 khoan quan trac
dat trong tang qp, thuc mang ludi quan tric nudc duoi dat
ctia thanh phd Ha Noi di dugc s dung dé lay mau nudc
nghién ciru thanh phan dong vi. Ngoai cac mau nudce dudi
dat, 3 mau nudc séong Hong dugc 1iy twong ung cho tuyén
thir nhat 1a mau SH81a, tuyén thir hai 1a SH26a va tuyén thir
ba la SH86a.
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Bang 1. Loai mAu va tea do cac vi tri Iy miu cuing véi s6 liéu do
sdu muc nudc (so véi mat dat) trong giéng va cac chi tiéu quan
tric clia nghién ciu.

. E}fol;if“ 1 o 2(:’1 :f:luéc’ Chi tiéu quan tric ”
m 0°H, %  6°0,%  Tuoi

1 Pdda - - -16,15 X X XX

2 BNI 21°02°40N  105°47'11E  -27.30 X X X

3 P8la 21°05°02N  105°48'17E  -10,90 X X X

4 SH81a nt nt - X X

5 P25a 20059°37TN  105°4747E 23,55 X X XX

6 P12a 21°00°00N  105°49’10E  -22,40 X X X

7 P34a 21°02°13N  105°50°14E  -17,50 X X X

8 P26a 21°02°30N  105°50°'14E  -14,30 X X X

9 SH26a nt nt - X X

10 P28a 20°57°03N  105°48°51E  -18,55 X X XX

11 P6la 2007°27N  105°51°00E  -25,00 X X XX

12 Pla 20057°23N  105°53°22E -15,40 X X X

13 P2a 2057°27N 1055236 E -14,20 X X X

14 P86a 2057°40N  105°53°S1E - -11,85 X X X

15 SH86a nt nt - X X

Nhiing mau danh dau xx dugc dinh tudi bang phuong phap cacbon 14,
nhiing mau chi danh dau x 1a chi dé xac dinh hoat do triti va sau do so
sanh v6i mau nudc mua hodc nuge song Hong cung thai ky trén khu vuc
dé biét nudc tré (can dai: modern) hay gia.
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Nude trong giéng khoan dugc bom rira sach loai bo hét
nuée dong trong giéng cho dén khi nhiét d6 ciia nudc bom
ra khong dbi trude khi 1dy mau. Nudc duge bom hut bang
bom chim va thiét bi do nhiét do 1a dau do pH-sensor lip
cung véi may TOA (Nhat Ban). Mau nudc dugce lay vao lo
HDPE dung tich 50 ml ¢6 hai nip dé tranh hién tugng trao
d6i dong vi deuteri va oxy-18 trong mau va trong 4m khong
khi. Bé x4c dinh hoat d¢ triti, mau nude duoc léy vao chai
HDPE dung tich 1 lit va c¢6 ndp kin tranh trao d6i dong vi
v6i am khong khi.

Trong nghién ciru ndy c6 sir dung bo s6 lidu vé duong
nude khi tugng va dudng nude song Hong doan chay qua
thanh phd Ha Noi [5]. Puong nudc khi twong khu vuc Ha
Noi c6 dang:

6°H (%o) = 8,04 60 + 12,96 (1)
va dudng nude song Hong co dang:
6°H (%0) =5,06 60 - 10,15 2)

£ 2 ~ 2 a
Ket qua va thao luan

Quan hé thuy lyc gilta nuwdc song, nwdc mwa va nwoc
dwdi dat I6p chira nuwdc Pleistocen duwdi (qp )

Bang 2 trinh bay két qua xac dinh thanh phan dong vi
bén va hoat do phong xa triti trong cic mau nude nghién ciru
cung véi tudi caa bén mau nude lay tir cac 16 khoan: P44a,
P25a, P28a va P61a tinh bang phuong phap cacbon-14.

Trén co s6 cac sd lidu cua bang 2, su phu thudc gitta
thanh phin dong vi deuteri va oxy-18 da dugc xdy dung
(hinh 3) cung véi duong nudc khi tuong va duong nudc
song Hong khu vuc Ha Noi.

_10 -
+ TuyénlI'
20 4 .
m Tuyén lI-II'
3 -30 A Tuyénl-ne
P25a
S:g -40 4 .[Prﬂ.r:la SH81a
P28a SH26a
-50 - u /Pela
| e SHS6a
60 - wing nuwdic cd (Paleo) songsong ]
véri duirng nwdc khitugng —— Linear (Mua HN)
70 ' ' ' ' ' Linear (SH HN)
-12 -10 -8 -6 -4 -2
6120, %o

Hinh 3. Thanh phan déng vi bén clia cAc mau nuéc nghién ciu
cling véi duding nuéc khi tugng va nuéc song Hong khu vuc Ha
Noi phan anh mic dé quan hé thiy luc giila nuéc mua va nudc
song véi nudc dudi dat tang qp, khu vuc phia nam Ha Noi.

Tt hinh 3 nhan th?iy, nudc trong 4 16 khoan P44a, P25a,
P26a va P6la c6 thanh phan dong vi bén rat khac biét so
véi nude trong cac 16 khoan khac trén dién tich nghién ciru.
Thanh phan dong vi bén trong nudc 1y tir 4 16 khoan néu
trén phan bd trén mot dudng song song véi duong nude khi
tugng (duong miii tén do, hinh 3), tirc 1a mic du deuteri
thip hon so v6i mirc du deuteri trong diéu kién khi tugng
thong thuong. Muc du deuteri (d) duoc dinh nghia theo
Mook (2001) [4], Clark va Fritz (1999) [6] 1a:

d=6H_ —86"0 _

mau (3)
Trong truong hop nay gia tri mic du deuteri trung binh
ctia ca 4 mau nude trong P44a, P225a, P26a va P61a1a 0.66,

khac xa gia tri 10 trong diéu kién mua c6 can bang dong vi

Bang 2. Thanh phan déng vi bén, hoat do triti va tudi clia cic mau nudc dudi dat ting qp,dién tich phia nam thanh phd Ha Noi.

TT Ehyo':lf“ 1o 6H, % 16 6%0, % 16 H,TU +16 6°C 4C,pMC  Tudi, nim
1 P44a -40,81 0,18 4,97 0,24 - - 15,77 0,161 >45.000
2 BNI -46,98 0,11 -7,63 0,11 2,32 0,25

3 P8la 51,77 0,07 -8,02 0,14 2,48 0,16

4 SHS1a -45,33 0,25 -6,96 0,14 2,03 0,18

5 P25a -39,03 0,21 5,30 0,09 - - 11,17 0,161 >45.000
6 P12a 47,12 0,11 7,79 0,19 2,35 0,23

7 P34a -57,43 0,07 -9,01 0,18 2,42 0,26

8 P26a -47,68 0,10 7,12 0,05 2,58 0,17

9 SH26a 48,83 0,19 -7,59 0,19 2,25 0,32

10 P28a 42,33 0,07 -5,19 0,12 - - 9,35 5,307 20.560
11 P6la 47,55 0,17 -6,09 0,06 - - -11,29 3,459 25.460
12 Pla 32,11 0,39 -5,53 0,11 1,47 0,31

13 P2a -37,19 0,29 6,39 0,13 2,01 0,27

14 P86a -47,83 0,15 -7,28 0,11 1,83 0,17

15 SHS6a 4727 0,18 -7,01 0,11 1,97 0,14
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gura pha hoi nudc va pha long nudc mua. Dang diéu cua
mdi tuong quan giita cac thanh phan ddng vi bén cua nudc
dudi dat song song v6i dudng nude mua dia phuong va c6
mirc du deutri thdp hon mic mua cin bang dong vi 1a do
¢6 qua trinh bbc hoi bd sung trong cac ting chira nudc khi
nude di van dong trong khoang thoi gian dai, tirc 1a tudi ciia
nude gia. Nude c6 tudi gia trong truong hop nay duge goi 1a
nudce ¢ nhung khai niém nudc co trong truong hop nay la
khéc hon so véi khai niém nude ¢d chon vui theo dinh nghia
cua Edmunds (2001) [7] 1a nudc chon vui tu ky bang ha
mudn hodc trude d6. Do vay, nudc trong cac 16 khoan nim
sdu vé phia trung tdm thanh phd khong c6 bo cip tir song
Hong hoic bd cip truc tiép tir nude mua khu vuc qua tham
xuyén vi tudi ciia ching kha cao (theo cacbon-14 thi nude
déu gia hon 20 nghin ndm, thim chi hon 45 nghin nim nhu
nude trong 16 khoan P44a va P25a, bang 2) va trong nuée
khong con ton tai triti do chu ky ban ra ciia *H 1a ngan, chi
c6 12,3 nam.

Duya trén céc sb liéu vé ndng do ion Ca?", Mg?, pH va
HCO, trong cac mau nude lay tir cc 16 khoan P44a, P25a,
P28a va P61la (tir nguon so li¢u quan trac dong thai nudc
dudi dit do S¢ Tai nguyén va Méi truong Ha Noi thuc
hién) da tinh duoc chi sb bdo hoa (SI: Saturation Index) cua
calcite (SI ) va dolomite (Si ) trong nudc tai cac 16 khoan
néu trén. K&t qua cho thay, SI_1a 1,35; 0,93; 1,16 va 1,25,
trong khi d6 Si, 14 0,71; 0,55; 0,68 va 0,72 trong nude léy
tur cac 10 khoan tuong ting P44a, P25a, P28a va P61a. Dicu
nay chimg to ca hai khoang vét calcite va dolomite déu da
qua bio hoa trong nudc tir cac 16 khoan nghién ctru, khing
dinh dung 1 nude da co tudi gia’.

Nguoc lai so v6i 4 mau nudce 1ay tir trung tam thanh phd,
3 mau nudc lay tir 3 16 khoan sat bo song Hong 1a P81a,
P26a va P86a co thanh phan dong vi twong dong vai thanh
phin ddng vi cua nude séng Hong (hinh 4), tic 1a nudc
trong tang qp, tai cac 16 khoan nay hau nhu 100% la nudce
song. Diéu nay cling c6 thé dugc giai thich 1a bom hut khai
thac nudc cua cdc nha may nudc Cao Dinh, Yén Phu va
Nam Du di kéo nudc séng Hong tran ngdp vao cac giéng
khoan P81a (gin Cao Dinh), P26a (gan Yén Phu) va P86a
(gan Nam Du). Hoat d6 phong xa cua triti trong nudc ciing
ngang bang hoat do triti trong nudc nudc song Hong (bang
2) da khang dinh nudc trong cac 16 khoan P81a, P26a va
P86a hit tir tang qp, 1a nude song Hong.

"Cach tinh chi s6 b&o hoa (Sl) khong trinh bay cu thé & day. Ban
doc quan tam dén cach tinh Sl cla calcite va dolomite trén cc s& sd
lieu vé nédng do6 cac ion Ca, Mg, pH va bicacbont xin mai ti€p xuc
vGi cac tac gia.
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Hinh 4. Quan hé thiy lyc gitia nudc song véi nudc tang qp, tai
cac 16 khoan P81a, P26a, P86a st bo song Hong va méi quan hé
giia nuéc mua va nudc tang qp, trong P1a va P2a.

Khéc v6i nude trong 3 16 khoan P81a, P26a va P86a,
nug’wc trong tang ap, t;li 16 khoan Pla yé BZa lai c6 thanh
phan dong vi twong dong véi thanh phan dong vi cua nudce
mua. Hai 15 khoan Pla va P2a ndm ven hd diéu hoa Yén
S&, va o 1& nude mua tich ty trong hd di bd cap cho nudce
tang sau bang thAm xuyén qua day hd. Diu nay ciing c6 thé
hiéu duoc vi cac 16 khoan Pla, P2a nim gz‘in vi tri nha may
nudc Nam Du va vi vy do khai thac nuéc cia nha may ma
nugce tang qp . khong nhitng dugc don tir phia séng vao ma
ca nudc mat thAm xuyén qua day hd.

Huéng dong chdy va mién bé cép tiém ning ciia nuwéc
dwéi dit ting qp , khu viee phia nam Ha Nji

Quan tric myc nudc trong cac 16 khoan cho thay, muc
nudc trong 16 khoan P44a, P25a, P28a va P12a nam & do
sau tuong ung la -16,15 m, -23,55 m, -18,55 m va -22.4 m.
Nhu vy c6 thé thdy nudc tir cac 16 khoan P44a, P28a va
P12a chay vé 16 khoan P25a. C6 1& mic khai thac nudc cua
nha may nudc Ha Pinh trudc day da 1am hinh thanh phéu
ha thép muc nudc va do vay nudc tu cadc khu vuc xung
quanh don vé Ha Pinh. Hién nay nha méy nudc Ha Pinh da
glam cong suat khai thac, do vy c6 thé myc nuéc trong cac
giéng quan tric xung quang khu vuc nay dang duoc dan hoi
phuc. Cac nghién ctru chi tiét cho thy, ria phia tay, & do cao
khoang 200 m ciing 12 mién bd cip cho nudc dudi dit khu
vuc phia nam thanh phd Ha Noi.

Theo tuyén III-III, myc nudc trong 16p qp, ¢ céc 16
khoan P61a, Pla, P2a, P86a tuong ung la -25 m, -15,4 m,
-14,2 m va -11,85 m. C6 thé thdy nuéc song Hong chay
vao tang chira nudc Pleistocen tir P86a sang P2a, sang Pla
va vao P61a. Tuy nhién, thanh phdn ddng vi bén cta nudc
trong P1a va P2a phan anh ban chit ciia nude ¢ dy la nude
mua tham xuyén qua day hd Yén So nhu d trinh bay 6 trén.
Nudc trong Pla va P2a 1a nude can dai vi néng d0 hoat do
triti trong nudc Iy tir cac 16 khoan nay ngang bang hoat do
triti trong nudc mua khu vue Ha Ndi, trong khoang 2-3 TU
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[5], trong khi d6 nudc trong P61a 1a nude ¢d. Tir cac két qua
quan tric thu nhan dugc cho phép két luan 1a khai thac nude
tir nha may nudc Nam Du di cubén nudc song Hong tran
vao tang qp, tai vi tri P86a nhung khong thé di su vao phia
trung tdm. Mat khac, khai thac nudc tir nha may nudc Phap
Vian da kéo nude hd Yén S¢ thim xuyén xudng ting chia
nudce va ciing kéo nudc tir hudng tdy qua P28a dén P61a va
do vay tudi ciia nudc trong P28a (20.560 nam, bang 2) tré
hon nudc trong P61a (25.460 nam, bang 2).

Céc két qua nghién ciru vé vai tro ctia song Hong ddi voi
tai nguyén nudc dudi dat khu vuc thanh phd Ha Noi cua cac
nha dia chét thuy van khac cho thay: theo Nguyén Vin Dan
va Tdng Ngoc Thanh (2000) [8], d6i voi nha may nude Cao
Dinh ¢6 8 15 khoan phan b doc bd song Hong c6 thé khai
thac dwoc tir 6.000 m3/ngay dém dén 8.000 m*/ngay dém,
tham chi 1én dén 20.000 m*/ngay dém néu khoang cach tir
cac 16 khoan dén mép nude song twong tng 1a 400 m, 200
m va sat mép nudc song. Luu lugng khai thac néu trén 1a
tuong ng vai ty 1& nude do song Hong cung cip 1a 68, 80
va 90% khi giéng khai thac dat cach mép nudc séng tuong
ung 1a 400 m, 200 m va sat mép nude. Tuy nhién do6 la vao
thoi diém nam 2000, dén nay da gan 20 nim nha may nudc
Céo Pinh di vao hoat dong, myc nude trong cac giéng khai
théc da ha thap déng ké, do ¢6 mirc xAm nhép nudc tir song
Hong vao cac giéng khai thac di ting hon nhiéu va c6 1&
hién nay tang chira nuéc & khoang cach 200 m cach mép
nudce da 1a 100% nudce song.

Bing k¥ thuat dong vi khi do dong vi bén, do hoat d¢
phong xa cua triti va cacbon-14 trong DIC (Dissolved
Inorganic Carbon - Cac hop chét cacbon vé co tan trong
nuée: CO,, HCO, va CO,¥) trong 12 mau nude dudi dat lay
tr 16p chira nuéce qp, va 3 méu nudc song Héng, cac tac gié
cua cong trinh da nhan thay nudc trong cac 10 khoan nam
cach xa bo séng, gan trung tim thanh phd khong c6 quan
hé thuy luc voi nude song Hong. Nude ¢ dy co tudi gia,
tham chi gia hon 45.000 ndm 1a gidi han do cta phép dinh
tudi béng cacbon-14. Nguoc lai, nu6e & cac 16 khoan g'?m
ria song (P81a, P26a, P86a) hau nhu 100% la nudc song, 1a
nude can dai voi hoat do triti trong nudc ngang béng murc
hoat d9 cua nudc mua khu vuc Ha Noi va nude song Héng.
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Nude dudi dat trong 16p qp, khu vuc phia nam Ha N¢i ngoai
ngudn bo cap tir nudc mua con duge bo cap tur ria phia tay
ctia thanh ph.

Két qua vé thanh phan ddng vi ctia 3 loai nude 1a nude
mua, nude song va nude dudi dét cho thy, cac giéng khoan
& khoang cach dén 1 km doc bd song Hong nhan dugc hon
90% nude séng bd cap va cang vao siu trung tim phan dong
gop ciia nude séng cang giam. SO lidu vé ty sb dong vi bén
va tudi tir 20 nghin dén hon 45 nghin nim cua nudc trong
cac 16 khoan P44a, P25a, P28a, P61a cho théy nudc song
Hong khong co dong gop vao trir lugng nudce trong cac 16
khoan trén ma nudc trong tang Pleistocen & day duoc lay
tir ting chtra nude va bd cp tir xa, tir ria phia tiy cua thanh
phé. Két qua wdc tinh mic dong gbp cua nude song Hong
cho nu6e dudi dat ting Pleistocen theo thanh phan dong vi
1a kha phu hop véi cac két qua tinh bang cac phuong phap
thue nghiém khéc.
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Khao sat mot so diic tinh sinh hoc
cua chung xa khuan bién
c6 kha ning khang vi khuan giy bénh
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Tém tit:

Nghién ciru dwge tién hanh véi muc tiéu phén 1ap va chon chiing xa khuin bién c6 khi ning dbi khang véi mot
s6 vi khuén giy bénh. Tir cic miu nuéc bién va trim tich bién tai Hai Phong, Thanh Ho6a, Nghé An, 35 miu xa
khuin bién da dwgc phén lap thanh céng. 16 chiing xa khuin bién di dwoc xic dinh ¢6 hoat tinh khang khuin
Staphylococcus aureus ATCC 12222, Escherichia coli ATCC 25922, Bacillus cereus ATCC 25923. Trong d9, ching TH7
¢6 kha nang e ché manh nhét. Khuén lac cia TH7 tron, kho, c6 cac hat nhé ¢ tam, xu x1, mau xam trang, khuan ty
co' chit mau nau, trong khi khuén ty khi sinh dang thang, phén nhanh, khong phan dét, c6 xoan tron va xoan méc
ciu & dau. Chung TH7 bleu hién hoat tinh enzyme cellulase, amylase va protease, dong héa tot nhiéu nguon C khac
nhau va chiu nong d¢ mudi téi 7%, sinh truéng tot tai pH 5-9. Piy dwgc xem la nguon glong ¢6 tiém ning trong

nghién ciru sian xuit cac chit khing khuén va cic enzyme ngoai bao.

Tir khéa: enzyme, hoat tinh khang khuin, kha ning chiu mudi, xa khuan bién.

Chi sé phin logi: 1.6

Pat van de

Hién nay ¢ Viét Nam ciing nhu trén thé gidi, ty 1& nguoi
miéc bénh truyén nhiém do tac nhan vi sinh vat gay ra hay
céc bénh nguy hiém ngay cang gia ting [1]. St dung cac
chat khang sinh khong hop 1y dugce khuyén cao c6 thé lam
nay sinh hién tugng khang khang sinh, din dén viéc diéu tri
bang thudc khang sinh khéng mang lai hiéu qua nhu mong
mubn. Vi vay, nghién ctru tim kiém thudc khang sinh méi,
ddc biét 1a cac duoc chat co nguf“)n géc tr vi sinh vat luén
thu hut sy quan tdm hién nay. Trong dod, céac loai thudc chi
Streptomyces spp dugc biét dén nhu nhiing dbi twong
c¢6 kha ning sinh tong hop chét khang sinh ¢ hoat pho
khang khuan rong [2].

Gan day, phén tich chat khang sinh méi tir xa khuin
c6 ngudn gde tir dat ngay cang trd nén hiém va kho khan.
Phén lap Streptomyces spp tir nude bién va cac 16p tram
tich bién dugc quan tim nhiéu hon ca, boi 1& dai duong bao
phii khoang 70% dién tich trai dat va chira mot tiém niang
da dang sinh hoc rat phong phii [3, 4]. Dic biét, rat nhidu
hop chat trao dbi thir cp c6 hoat tinh sinh hoc quy, nhu
polyketide, macrolide, indole, aminoglycoside va terpene
da duoc ghi nhan tir cdc chung xa khudn nay [5]. Tai Viét

‘Tac gia lién hé: Email: nvgiang@vnua.edu.vn
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Nam, ng dung vi sinh vat trong nhiing nam gin déy tap
trung vao viéc su dung cac ché pham vi sinh trong nong
nghiép, cai thién moi truong va y te Tuy nhién, nhitng ghi
nhan veé vai tro cua xa khuén con rat it. Trong nghién cuu
nay, ching t6i tién hanh khao sat mot sb dac tinh sinh hoc
cua chung xa khuan bién méi phan lap c6 kha ning khang
vi khuéan gay bénh.

Vat liéu va phuong phap nghién cuiu

Vit liéu nghién ciru

Mau nuge bién va trAm tich bién duoc thu thap tai khu
vuc bo bién Thanh Hoa, Nghé An, Hai Phong.

Ba ching vi sinh vat kiém dinh: Staphylococcus aureus
ATCC 12222 gay bénh ty ciu, Escherichia coli ATCC 25922 gay
bénh tiéu chay va Bacillus cereus ATCC 25923 gy ngd doc thuc
pham duoc cung cdp tir Bo mon Cong nghé vi sinh, Khoa
Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam.

Phwong phap nghién ciru

Cac chung xa kh}lén bién duoc phan 1ap theo phuong
phép cia Lé Thi Hién [4], Mohseni va cs [6]. Mau nudc
bién pha lodng v&i nudc cit dén 10 duogc cdy trai trén dia
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Abstract:

The aim of this study was to isolate and evaluate marine
Streptomyces strains with an antibacterial activity
against some pathogenic bacteria. From marine water
and sediment samples collected from Hai Phong, Thanh
Hoa, and Nghe An provinces, 35 Streptomyces strains
were successfully isolated. Sixteen strains showed the
antagonistic ability against Staphylococcus aureus ATCC
12222, Escherichia coli ATCC 25922, and Bacillus cereus
ATCC 25923. Among them, ‘TH7’ strain had the highest
antagonistic level. Morphological observation indicated
that the colony of ‘TH7’ strain is round, dried, grey-white
color with small particles in the center; substrate mycelia
are brown; and aerial mycelia are linear, branched, but non-
segmented with a cicullar hook at the top of mycelium. This
strain has the ability to produce extracellular enzymes as
cellulase, amylase and protease, the salt tolerance up to
7%, and the good growth on the medium with different
C resources and pH 5-9. In brief, this Streptomyces
strain has the potential to produce not only extracellular
enzymes but also antibacterial substances.

Keywords:  antibacterial marine

Streptomyces, salt tolerance.

Classification number: 1.6

activity, enzyme,
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petri chira méi truong Starch Casein Agar (SCA) ¢6 bd sung
25 pg/ml nystatin va 10 pg/ml nalidixic acid. Khuan lac
dugc quan sat sau 4-7 ngay nudi cdy & 30°C.

Hinh thai khuén lac, hinh dang té bao va cac dic tinh
co ban cua ching xa khuan dugc quan sat dua theo hudng
dan cua Tresner va cs (1963) [7]. Phan loai xa khuéan theo
hé thong phén loai vi sinh vat Bergey trén cic moi trudng
International Streptomyces Project (ISP) [8]. Hoat tinh d6i
khang ctia chiing xa khuan nghién ciru duoc tién hanh theo
phuong phap ctia Dhanasekaran va cs (2012) [9]. Hoat tinh
sinh enzyme ngoai bao dugc xac dinh theo Lekshmi va cs
(2014) [10].

Kha ning dong héa ngudn C duoc xac dinh trén moi
truong ISP-9 c¢6 bd sung 1% D-glucose, L-arabinose,
D-xylose, sorbitol, mannitol, dextrose, galactose, ribose,
lactose, fructose va maltose. Kha ning chiu mudi va pH
dugc khao sat trén moi trudng ISP ¢6 bd sung lan lugt NaCl
tir 1 dén 15%, pH 1-13 duya theo nghién ctru ciia Lé Thi Hién
va cs (2014) [4].

Hoat tinh d6i khang vi khuan gay bénh cta céc ching xa
khuan bién dugc thyc hién theo phwong phap khuéch tan dia
thach duoc mo ta trong nghién ctru cia Dhanasekaran va cs
(2012) [9]. Xa khuan dugc nudi cay trong moi truong Gause
ISP 1ong, lic 200 vong/phut & 30°C. Dich trong dwoc thu
tach tir sinh khdi sau 7 ngay nuéi cay bang cach ly tam véi
10* vong/phit. Kha ning dbi khang duoc xac dinh dinh tinh
thong qua vong sang xuat hién quanh giéng thach (mm).

Két qua va thao luan
Két qud phén lgp xa khudn tai viing bién 6 Viét Nam

Cac mau nude bién va tram tich bién thu thap tai Thanh
Hoa, Hai Phong va Nghé An da pha loang duoc st dung dé
cy trai trén dia thach chira méi truong SCA. Sau 4-7 ngay
nuoi c?iy, dua vao dic diém hinh thai khun lac, 35 chung
xa khuan bién da dugc phén lap thanh cong. Trong do, 18
chung xa khuan dugc phén lap tir mau tai ving bién Thanh
Hoa, 10 ching duoc tim thay tir mau tai Hai Phong, trong
khi 7 ching da duoc phét hién tir mau tai Nghé An (bang
1). Tén cua 35 ching xa khuén duoc ky hi€u dai dién cho
tung vung thu thap, TH1-TH18 (Thanh Hoéa), HP1-HP10
(Hal Phong) va NAl—NA7 (Nghé An). Cac chung xa khuan
tiép tuc dugc cly truyen trén moi trudng SCA dé phan tich
nhing thi nghiém tiép theo.

Cin cir mau sic khuan ty khi sinh, 35 ching xa khudn
duoc chia thanh 4 nhém chinh véi s6 lugng va ty 1¢ khac
nhau (bang 1). Cu thé, 14 chung xa khudn c¢6 khuin lac mau
trang, chiém ty 1& 40%. Nhom xa khuan mau xam va nau
lan luot chiém ty 1€ 28,5% (10 chung) va 22,9% (8 chung).
3 ching xa khuan c6 khuan lac mau vang dd dugc quan
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Bang 1. Diac diém hinh thai khuén lac clia 35 ching xa khuin

bién.

TT Ky hiéu Hinh thai khuén lac Mit sau khuén lac ~ Sic t6

1 TH1 Mau nau, bé mat xu xi Mau nau vang -

2 TH2 Mau tring, vién mau vang ~ Mau vang -

3 TH3 5/([3?“ (i Uiz it ey Mau vang Vang

4  TH4 Mau tréing, bé mit tron Méu xdm -

5  TH5 Mau tréng, bé mat xu xi Mau tréng -

6 TH6 Mau ndu, bé& mit c6 hat Mau nau, vién tring -

7 TH7 Miéu x4m tring, xu xi Mau nau Nau

3 THS Mau trang, bé mat dang Miu tréng R
nhung

9 Ty  Maunduden @mxa Mau ndu Néu

uan nho cao

10 THI0 Mau tréing, bé mat xu xi Miu vang -

11 THII ~ Maunduden timxa Mau nau Nau
khuan hoi [1om

12 THI2 Mau tréing, bé mat nhin Mau tréng -

13 THI3 Mau vang, bé mat xu xi Mau vang nhat -

14 THI14 Mau tréing, vién phong xa ~ Mau tring s

15 THI5 Mau néu, vién tring Mau néu =

16 THI6  Maundunhat, bEmatxd  pp, pan -
xi, vién vang

17 THI17 Mau nau vang Mau nau -

18 THI8  Mau xam, bé mat xu xi Mau nau -

19 HP1 Mau x4m nau, bé mat xi xi Mau xam -

20 HP2 Mau xam, vién tring Mau xam -

21 HP3 WER Gy e e, e e -
tam 1om

22 mpy  Mauxdmden, bemit Mau xam -
dang voi

23 HP5 Maiu ndu, vién xam Mau niu Nau

24  HP6 Mau vang, vién nau Mau vang nhat -

25 HP7 Mau tréng, bé mat xu xi Mau tréng

26 HP8 Mau xam, tam nau Mau xam -

27 HP9 WL iy T DTGy oot e -
tam nho cao

28 Hplg  Mautrdng, bemitnhung,  gp pg ;
tam nho cao

29 NAl Mau x4m den, vién tring Mau nau Vang

30 NA2 l\flau trang, tdm xa khuan Mau xédm B
1om

31 NA3 W BRI, GRS V0L WO oy Néu
phong xa

32 NA4 Mau xam, vién tring Mau xam -

33 NAS M%u xam, bé mat tron Mau nau do Nau
nhan do

34 NAag  Mauxdm cocdehatnhd oy tring -
trén bé mat

35 NA7 Mau vang nhat, vién tring ~ Mau tréng -
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sat, chiém ty 1€ 8,6%. Trudc do, Attimarad va cs (2012) da
phan 1ap thanh cong 17 chung xa khuén, hau hét 13 nhom
c¢6 khuan lac mau tréng va mau nau, tai cac khu vuc ving
ven bién Gokharna va Muradeshwara (An D¢) [11]. Nguyén
Vin Hiéu va cs (2013) ciing dd phan lap dugc ching
Streptomyces tai ving bién Ha Long, Quang Ninh véi mau
sac khuan ty khi sinh tuong ty nhu trong nghién ciru nay
[12]. Nhitng két qua di cho thy cac ching xa khuén phan
bd & ving bién rit da dang, diéu nay duoc giai thich do sy
bién thién lién tuc vé diéu kién moi trudng trong nudc bién
va cac 16p tram tich bién.

Két qua sang lpc chiing xq khudn bién cé khd ning
khang vi khudn gdy bénh

35 chung xa khuén bién dd duoc danh gia kha nang d6i
khéng vé6i 3 chung vi khudn gay bénh thuong gap ¢ dong
vat, S. aureus ATCC 12222, E. coli ATCC 25922, B. cereus
ATCC 25923 bang phuong phap khuéch tan dia thach (hinh
1). Dya vao kich thudce vong v6 khuan cho thdy, 16 chung
xa khuén, gém 8 chung tai Thanh Hoéa, 5 ching tai Hai
Phong va 3 chiing tai Nghé An c¢6 hoat tinh khang khuan voi
cac mirc d¢ khac nhau (hinh 1B). Pang chu y, chung TH7,
v6i khuén lac khi sinh mau xam tring da thé hién kha nang
d6i khang manh nhit (hinh 1A). Do d6, ching TH7 dugc
lwa chon dé tién hanh cac nghién ciru tiép theo.

BE.
£ .
£ 30 B3 S. aureus ATCC12222

B. cereus ATCC 25923
=’ 25

B E. coll ATCC 25922

£
© 20

o

)
< <
= 5

Hinh 1. Hoat tinh khang khuin clia 16 ching xa khuén bién.
(A) Kha ning d6i khang cla chiing xa khudn TH7 va TH10 véi
S. aureus ATCC 12222; (B) Kha nang khang khudn cla 16 chiing
xa khudn bién thé hién bing kich thugc vong vo khudn (mm).

Kich thwée von
o o 8
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==
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Pham Thu Trang va cs (2014) da bao cdo vé hoat tinh
khang khuén cua chung S. albogriseolus VD111 véi 6 vi
sinh vat gay bénh dién hinh. Trong d¢, kich thudc vong vo
khuédn cua S. albogriseolus VD111 véi cac vi sinh vat gay
bénh nay dao dong tir 16,8+0,1 dén 19,5+0,1 (mm) [13].
Trude d6, chung xa khuan HLD3.16 phan ldp tai Quang
Ninh ciing cho két qua khang manh 4 ching vi sinh vat gay
bénh, bao gdm B. subtilis ATCC 6633, E. coli ATCC 15224,
Sarcina lutea M5 va Aspergillus niger 114 véi duong kinh
vong vo khuan dat 10,2+17,5 (mm) [12]. Chung TH7 phan
1ap dugc trong nghién ctru niy c6 hoat tinh khang khuén rat
manh, duong kinh vong v6 khuan déu 16n hon 25 mm. Day
dugc xem 1a mot ngudn giéng xa khuan bién rit co y nghia
hudng ti san xuét thude trong tuong lai.
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Két quad phédn tich dac diém sinh hoc cua chung xa
khudn bién TH7

Phén tich hinh thai cho thay, chung TH7 ¢ khuan lac
tron, kho, c6 cac hat nho & tim, xu xi, mau xam trang (hinh
2A). Khuén ty co chit c6 mau nau, khuan ty khi sinh dang
thang, phan nhanh, khong phéan dbt, c6 xodn tron va xo0dn
moéc cau & dau (hinh 2B). Ching TH7 khi nudi cdy trén cac
mdi truong Gause I va ISP7, khuan ty khi sinh va khuan
ty co chat déu c6 mau tring xam sau 21 ngdy, trong khi do
trén moi truong Gause 11, ISP1va ISP5 khuan ty khi sinh va
khuan ty co chét ctia ching TH7 déu ¢6 mau vang sau 7, 14
va 21 ngay nudi cdy. Trén moi truong ISP2, ISP3 va ISP4
sau 7, 14 va 21 ngay nudi cdy, chung TH7 déu c6 khuan
lac mau xam trang va khuan ty co chdt mau nau hodc den
(bang 2).

Hinh 2. Hinh théi khudn lac va hé sgi khi sinh ctia chling TH7.

(A) Hinh thai khuan lac; (B) Hé sgi khi sinh.
Bang 2. Pac diém nudi cay clia chiing TH7 trén cac méi truong
Gause va ISP.

Sau 7 ngay Sau 14 ngay Sau 21 ngdy
Mai
truong ) Miu Mau Mau Mau Mau
MukTKS  krcc Krks  KIcc KTKS  KTCC
Gausel  Tring xdm Tfa“g Tréng xam Ttang TTa“g T¥ang
xém xém xém xém
Gausell ~ Ving Ving Ving Ving Ving Ving
ISP1 Ving Ving Ving Vang Ving Vang
ISP2  Xémtring  Nau Ximtdng N 20 Na
trang
B3 Xmthng Na Xémtdng Nu 0 om gy
trang
ISP4 Ximtring  Pen Xam Den Xam Den
ISPS Ving Ving Ving Ving Ving Ving
1SP6 Ving Vig  Ximthg Nu o m Niu
trang
ISP7 Tréng xam TFang Tréng xam TFang T{ang Tfa“g
xém xém xém xém

Cha thich: KTKS: Khuan ty khi sinh; KTCC: Khuan ty co chat.
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Hinh 3. Khao sat mjt so dac tinh ctia ching xa khuan TH7.

Bén canh d6, nudi cdy ching TH7 trén mdi truong
ISP-6 dd ghi nhan hién twong chuyén mau méi truong tir
vang nhat sang nau dam (hinh 3A, 3B), chtiing t6 chung TH7
¢6 kha ning téng hop sic td melanin va giai phong ra moi
truong xung quanh. Pay dugc xem 1a mdt déc tinh quy cua
chung TH7 do melanin dugc biét dén nhu mot hop chét co
tinh chong 6xy héa cao va co thé giup té bao chdng lai anh
hudng tia cuc tim [14]. Mat khac, kiém tra sy c6 mat cia
enzyme cellulase, protease va amylase da cho thiy ching
TH7 déu téng hop duoc ca 3 loai enzyme trén, 1o rét nhét 1a
hoat tinh cua cellulase (hinh 3C, 3D, 3E).

Khao sat kha nang sinh truéng cua chung TH7 trén
mdi truong ISP-9 bd sung ngudn C khac nhau cho thiy,
chung TH7 c6 kha ning dong hoa duoc duong maltose,
galactose, mannitol, cellobiose, nhung khong thé hap thu
dugc L-arabinose va sorbitol. So sanh v&i mot s6 nghién
clru trude day cho thdy, cac chung xa khuan phan lap ¢ ving
bién Viét Nam déu c6 kha niang phan giai hau hét cac loai
duong khac nhau. Cu thé, ching S. albogriseolus VD111
déu phan giai dugc cac loai dudng phd thong, khong dong
hoa duogc raffinose [13].

Chung TH7 dugc phan l4p tir khu vuc bién nén kha ning
chiu mudi va pH dugc xem 1a mot dic tinh quan trong trong
nghién clru nay Pé danh gia mirc d6 chiu man, ching TH7
dugc nudi cay trén mdi trudong ISP-2 & da1 ndng do NaCl
1+15% va pH 1+13. Sau 7 ngay nuoi cay, chung TH7 co
kha ning chiu man véi ndng d6 NaCl 1én dén 7% (hinh 3F),
thugc nhoém chiu mudi trung binh. Lé Thi Hién va cs (2014)
[4] da tuyén chon duoc chung xa khuén chiu mubi t6i 7%.
Piéu nay c6 thé duoc giai thich do khu vuc thu thap mau
nude va tram tich thude ving nudc nong, dd min khong
cao. Ching TH7 ¢6 kha ning sinh truéng tot & phd pH rong,
tir 5 dén 9 (hinh 3G).

Két luan

16 chung trong 35 chung xa khudn phén lap tir mau nudce

bién va trAm tich bién thu tai Nghé An, Hai Phong va Thanh

Hoa c6 kha ning tc ché sinh truong cta 3 loai vi khuan
gay bénh: S. aureus ATCC 12222, E. coli ATCC 25922, B.
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cereus ATCC 25923. Trong do, chung xa khuéan TH7 ¢6 kha
nang tic ché manh nhét, dudng kinh vong v6 khuan 16n hon
25 mm. Chung TH7 c6 khuén lac tron, kho, c6 cac hat nho
O tam, xu xi, mau xam tréng, khuén ty co chat c6 mau néu,
khuan ty khi sinh dang thing, phan nhanh, khong phén dot
6 x0dn tron va xodn moc cau & dau, st dung tt cac ngudn
duong: maltose, galactose, mannitol, cellobiose va khong
¢6 kha ning dong hoa L-arabinose va sorbitol, sinh sic to
melanin, sinh enzyme cellulose, amylase va protease, co thé
sinh trudng tai pH tir 5 dén 9 va ndng d6 mudi t6i 7% va
c6 tiém ning sir dung trong phong bénh do vi khuan gay ra.
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Thanh phan loai va phan bo ciia ddng vat khong xwong song
¢o 1on ven bo & Khu bdo ton dat ngap nwoc Lang Sen

Lé Vin Tho", Phan Dodn Ping', Trin Ngoc Diém My?, Ping Vin Son', Nguyén Vin Ta!, Lwong Dirc Thién!

Vién Sinh hoc nhiét doi, Vién Han lam KH&CN Viét Nam
2Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quoc gia TP Ho Chi Minh

Ngay nhan bai 1/6/2018; ngay chuyén phan bién 5/6/2018; ngay nhan phan bién 2/7/2018; ngay chip nhan ding 10/7/2018

Tém tit:

Cac loai dong vat khong xwong song ¢& 1on ven bo da dugc sir dung pho bién trong nghién ciru, danh gia sirc khoé
sinh thai, quan trac chit lwgng nwée 6 cac hé sinh thai va cac thuy vee cia Viét Nam. Trong nghién ciru nay, dong
vat khong xwong song ¢6 16m ven bo dugec thu tai 10 diém thudc 5 sinh cdnh ¢ Khu bao ton dit ngap nuwoéc Lang Sen,
tinh Long An vao thing 6 va thang 9/2015. Két qua da ghi nhan dwoc 43 loai thugc 4 16, 2 nganh, bao gom nganh
chan khép ghi nhin du’o’c 30 loai va nganh than mém ghi nhén dwgc 13 loai. Trong s0 cAc nhém loai, nhém cac dang
au trung con trung co s0 loai cao nhét va nhém cac loai glap xde co s0 loai thap nhat. Tai cac s1nh canh nghién cuu,
sinh canh ngap nwéc quanh nam la ving 15i caa Khu bio ton c6 6 loai, mat d9 ca thé va chi so da dang cia dong
vat khong xwong song ¢& 16n ven bé cao nhit. Nguoec lai, tai khu vue sinh cdnh rufng lua co s loai, mat do ca thé
va chi s6 da dang sinh hgc thap nhit. S6 loai, mat do ca thé va chi s6 da dang ctia dong viat khong xwong song ¢ lon

ven bo khong c6 su khac biét giira hai dot khao sat, nhung c6 su khac biét theo sinh canh.

Tir khod: dit ngip nwdéc, ddng vat khong xwong song ¢& 16n ven bo, Lang Sen, phin b, thanh phin loai.

Chi s6 phén loai: 1.6

M6 dau

Dong vat khong xwong song ¢ lon ven bo 1a dong vat
khong ¢6 xuong séng co thé nhin thiy bang mat thudng
va song tai cac ving nuorc nong ¢ bo song, ho, kénh rach.
Chung rat phong phti v& s6 luong cé thé, da dang vé thanh
phan loai va thich tmg t&t trong nhiéu diéu kién méi truong
khac nhau [1]. Cac loai dong vat khong xuong sdng c& 16n
ven bo da dugc sir dung trong nghién ctru danh gia strc khoé
sinh thai, quan tric chét luong nude ¢ cac hé sinh thai va
thuy vuc thudc luu vuc song Mé Cong [2], song Sai Gon
[3], hd Binh Hung Hoa, TP H6 Chi Minh [4]. Bén canh do,
chung ciling dugc nghién ctru trong khao sat da dang sinh
hoc va danh gia chat lugng nude & khu vuc bao ton rimg
tram Tra Su, tinh An Giang [5].

Khu bao ton dit ngdp nudc Lang Sen thudc ving Pong
Thap Muoi, tinh Long An, dugc cong nhan la khu Ramsar
tht 7 cia Viét Nam va thir 2.227 cta thé gidi. Véi dién tich
5.030 ha, hinh thai dia mao da dang, day la vung sinh thai
tidu biéu cho kiéu dim l1dy ngap nudc véi 6 kiéu hé sinh thai
khac nhau [6], bao gdm: hé sinh rimg tram, dong c6 ngap
nudc theo mua, khu vyc ngdp nudc thuong xuyén, hé sinh
thai d(‘A)ng rudng, hé sinh thai dan cu va hé sinh thai kénh
rach [7]. Hién nay, da dang sinh hoc cua cac ving dét ngap
nuée & Pong bang song Ciru Long no6i chung va Lang Sen

‘Tac gia lién hé: Email: thol010@gmail.com
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no6i riéng chiu nhiéu ap luc do su thay dbi dong chay cua
nudce, hoat dong ndng nghiép, nudi trong thuy san, 6 nhiém
nguon nudc va sy blen d6i khi hau [7]. Nghién ctru nay 1a
dan liéu budc dau vé thanh phan loai va phan bé cia cac loai
dong vat khong xuong song ¢& 16n ven bd & Khu bao ton dat
ngdp nudc Lang Sen.
Phuong phap nghién ciu

Thoi gian va dia diém

Mau dong vét khong xuong séng ¢& 16n ven bd dugce thu
tai 10 diém thudc 5 sinh canh vao thang 6 va thang 9/2015
tai Khu bao ton dit ngap nudc Lang Sen, huyén Tan Hung,
tinh Long An. Céc sinh canh (céc diém thu mau thudc sinh
canh) bao gdm: Rimg tram (LS1, LS4, LS5); Pdng c6 ngép
nude theo mua (LS2, LS8); Rudng lta (LS3); Khu vuc ngap
nuée quanh nam (ving 15i bao ton) (LS6) va Kénh nude
(LS7, LS9, LS10). Vi tri cac diém thu mau dugc thé hién
trong hinh 1.

Phuwong phdp thu méu

Mau dong vat khong xuong séng ¢& 16n ven bd dugce thu
theo phuong phép cua Uy héi song Mé Cong nam 2010 [1].
Tai mdi vi tri, cic mau dugc thu & mot by ciia kénh. Mau
duoc thu bang vot hinh chit D, kich thudc miéng vot: 30x20
cm va kich thudc mét ludi 475 pm. Mdi mau tién hanh 10
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Abstract:

The littoral macroinvertebrates have been commonly
used in monitoring, assessing water quality and ecological
health in ecosystems and water bodies in Vietnam.
This study surveyed and analysed samples of littoral
macroinvertebrates at 10 sites belonging five habitats in
Lang Sen Wetland Reserve, Long An province in June and
Septemper, 2015. Results recorded 43 species belonging
to 4 classes, 2 phyla, including phylum arthropoda
(30 species) and phylum mollusca (13 species). In the
surveyed area, the number of species of aquatic insects
was the highest, and that of the crustacea was the lowest.
In the studied habitats, number of species, density, and
diversity index (H”) of littoral macroinvertebrates were
the highest in permanent wetland (conservation areas),
but the lowest in rice fields. This study also showed that
number of species, density, and diversity index (H’)
of littoral macroinvertebrates were not significantly
different between the two surveys, but were different
among habitats.

Keywords: distribution, Lang Sen, littoral
macroinvertebrates, species composition, wetland.

Classification number: 1.6

lan quét doc bd kénh khoang 20 m. Mau sau khi thu duoc
cho vao khay nhya mau tréng, sau d6 cho vao lo nhya thé
tich 500 ml chira con 70%. Céc lo mau duoc ghi nhan vi tri
léy mau, ky hiéu mau, s6 mau, ngay thu mau. Mau sau do
duoc dua vé phong thi nghiém ctia Vién Sinh hoc nhiét doi
dé nhit mau va dinh danh.

Phwong phdp phén tich méu

O phong thi nghiém, cac mau dong vat khong xwong
sdng ¢& 16n ven bd dwoc nhit va phan tich dudi kinh lap
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Hinh 1. Ban dé thu miu dong vat khong xuong séng cd Ién ven
b0 6 Lang Sen.

Olympus SZ-ST (Olympus, Tokyo, Nhat Ban). Cac mau
duoc phéan loai, dinh danh tdi giéng hoic loai. Mau duoc
dinh danh bang phuong phap hinh thai dya trén cac khoa
phan loai, cac dic diém mo ta hinh thai, moi truong séng,
khu vuc phan b theo cac tai lidu trong nudc va nude ngoai
cua bang Ngoc Thanh va df”)ng tac gia (1980) [8], Nguyén
Xuan Quynh va déng tac gia (2001) [9], McCafferty (1983)
[10], Morse va dong tac gia (1994) [11], Narumon va
Boonsatien (2006) [12], Rolf va Brandt (1974) [13].

Phwong phdp xir Iy sé liéu

Céc két qua phan tich mau dong vat khong xwong song
¢d 16n ven bo duoc xur 1y théng ké, kiém tra phan phdi
chuan bang phuong phép Levene’s test. Trong trudong hop
sé liéu khong dat phan phdi chuan, sb liéu duoc chuyén
hoa nho ham log(x+1) dé dat phan phdi chuan. So sanh sy
khac biét theo dot khao sat, theo sinh canh bé“mg phan tich
Two-way ANOVA va phan tich hu kiém theo phuong phép
Tukey’s HSD test bang phin mém SPSS v.20 (IBM Corp.,
Armonk, New York, M¥). Tinh chi s6 da dang Shannon-
Weiner (H’) bang phin mém Primer v6 (PRIMER-E Ltd,
Plymouth, Anh).

Két qua nghién ciiu
Thanh phin lodi

Két qua khao sat va phan tich dong vat khong xuwong
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song ¢& 16n ven bo tai 10 diém thu miu thuéc Khu bao
ton dat ngap nuéc Lang Sen, tinh Long An vao thang 6
va thang 9/2015 da ghi nhan dugc 43 loai thudc 4 16p, 2
nganh (bangl), bao gdm: nganh than mém (Mollusca) ghi
nhén duoc 2 16p, 13 loai va nganh chan khop (Arthropoda)
ghi nhan duoc 2 16p, 30 loai. Trong sé cac nhém loai, 16p
Bang 1. Danh sach loai dong vat khong xuong song cd I6n ven
b 6 Lang Sen

con tring (Insecta) thudc nganh chan khép c6 sé loai cao
nhét (27 loai, chiém 62,8%), tiép dén 14 16p than mém chan
bung (Gastropoda) thudc nganh than mém ghi nhan dwoc
11 loai, chiém ty 1& 25,6%. L6p gidp xac (Malacostraca)
thugc nganh chan khop ghi nhan dugc 3 loai, chiém ty 1¢
7,0% va thip nhat 14 16p than mém hai manh vo (Bivalvia)
thugc nganh than mém ghi nhan dugc 2 loai, chiém ty 1€
4,7% (hinh 2).

Nganh Lép Ho Stt Loai Gastropoda;
1 Pila ampullacea (Linnacus, 1758) 11; 25,6%
Ampullariidae y
2 Pomacea sp.
Bithyniidae 3 Bithynia siamensis siamensis (Morelet, 1866)
Stenothyridae 4 Stenothyra sp.
. 5 Filopaludina polygramma (Martens,1860)
Viviparidae - - Bivalvia; 2;
Gastropoda 6 Filopaludina sp. 4.}%‘ ’
Mollusca Hydrobiidae 7 Rehderiella parva (Lea, 1856)
B 8 Clea helena (Busch, 1847) Insecta; 27} Malacostraca;
Buccinidae 62.8% 3
9 Cleasp. = 7.0%
Lymnaeidae 10 Lymnaea swinhoei H. Adams, 1866
Pl i 11 rbi N g 2 . e ga a A ~ ~
anorbidae Indoplanorbis exustus (Deshayes, 1834) Hinh 2. S6 qung cac nhém loai dong vat khong xuong song co
12 Corbicula sp. 2 2z
Bivalvia Corbiculidae : I6n ven bd 6 Lang Sen.
13 Corbicula tenuis Clessin, 1887 B B
14 Macrobrachium mekongene Dang, 1998 S6 loai dong vat khong xuong song cd 16n ven bo phan
Palaemonidae 9 . Xe g2 R X ~ \ Nc 4R e
Malascotraca 15 Macrobrachium lanchesteri (De Man, 1911) bo tai moi diém thu mau dao dong tr 6-24 loai/diém. So
Parathelphusidae 16 Sayamia germaini (Rathbun, 1902) loai cao nhat tai diem LS6 (24 loai) va so loai thap nhat tai
Dryopidae 17 Dryops sp. diém LS3 (6 loai). Cac di€m con lai c6 so loai dao dong tur
Dytiacdar 18 Cybister sp. 7-16 loai/diém. SO luong loai dong vat khong xuong song
19 Cybister spl. ¢d 16n ven bo trung binh ghi nhan tai cac sinh canh ¢ Lang
Hydrophilidae 20 Hydrobius sp. Sen dao dong tr 5£1 loai dén 15£2 loai. Trong do, s6 luong
Ephemeridae U Ephemerasp. loai trung binh tai sinh canh dat ngap nudc quanh nam (khu
22 Ablabesmyia sp. béo ton) cao nhat va thap nhat tai khu vyc sinh canh ruéng
Chironomidae 23 Chironomus sp. Iha (hinh 3)
24 Thienemannimyia sp. . . s L
Ceratopogonidae 25 Bezzia p. Phan’ tich sy khac bi¢t vé so loai cua dong vat khong
Tabanidae % Tobamissp. xuong song ¢& lon ven bo giira hai dot khao sat va theo sinh
Chaoboridae 27 Chaoboras sp. canh bang phan tich Two-way ANOVA cho thay, s0 loai
3 Culexsp. khong c6 su khac biét gitra hai dot khao sat (p=0,459>0,05),
Arthropod: Culicid: . ; A . p
riropoca weidac W b, nhung c6 su khic biét theo sinh canh (p<0,05).
Insecta Tipulidae 30 Dicranota sp
oot 31 Nychiasp. 13
otonectidae
32 Notonecta sp. 1s _]_
Gerridae 33 Gerris sp. 14
Nepidae 34 Ranatrasp. o~ 12
Micronectidae 35 Micronecta sp. E‘ 9
Calopterygidae 36 Calopteryx sp. E
Aeshnidae 37 Aeshna sp. 6
. 38 Corduliasp. 4
Corduliidae 5
39 Cordulia spl.
Gomphidae 40 Gomphus sp. 0 - | ] o,
Libellulidac 41 Libellda . Rirng trim  Ding cd  Rudng lia Khu bio ton Kénh nwdée
Nemouridae 42 Amphinemura sp. Cée kiéu sinh canh
Hydropsychidae 43 Hydropsyche sp. Hinh 3. S& loai dong vat khong xuang song cd Ién ven b & Lang Sen.
TAP CHI
HOAHOC ||, 2
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Tai hau hét cic diém khao sat nhom, cac loai con
trang thity sinh dong vai tro chu dao vé thanh phan loai
va mat do ca thé, dic biét 1a nhom céac loai du tring bod
hai canh (Diptera), bo canh ctmg (Coleoptera), bo canh nira
(Hemiptera) va bo chudn chuon (Odonata). Nhom cac loai
¢ nurde ngot phan b chu yéu tai khu vye ngap nude quanh
nam thudc ving 13i caa Khu bao ton.

MGt dp cd thé

Mat do ca thé cua dong vat khong xuong séng cO 16n
ven bo tai cac diém thu mau dao dong tir 24-215 ca thé/m?.
Mat do ca thé cao nhat tai diém LS2 (215 c4 thé/m?) va thap
nhét tai diém LS9 (24 ca thé/m?). Cac diém thu mau con lai
c6 mat do ca thé dao dong tir 32-106 ca thé/m?. Mat do ca
thé trung binh cua dong vat khong xuwong séng ¢d 16n ven
bo tai cac sinh canh dao dong tur 38,4+10,3 ca thé/m? dén
138,8473,1 c4 thé/m?. Trong do, mat do ca thé cao nhét tai
sinh canh ngép nudc quanh nim ciia Khu bao ton va thip
nhét tai khu vuc rudng laa (hinh 4).

Phan tich sy khac biét vé mat do ca thé cua dong vatkhong
xuong sdng ¢ 16n ven b theo thoi gian khao sat va theo
sinh canh bang Two-way ANOVA cho thay, mat do cé thé
khong c6 su khac biét gitra hai dot khao sat (p=0,058>0,05),
nhung c6 sy khac nhau theo sinh canh (p<0,05).

Khoa hoc Tu nhién n—

Chi sé da dang sinh hoc

Chi s6 da dang Shannon-Weiner (H’) ctia dong vat khong
xuong sdng ¢& 10n tai cac sinh canh thu mau trung binh dao
dong tur 1,640,6 dén 3,1+0,5. Trong do, chi s6 da dang cao
nhét tai khu vuc ngap nudc quanh nim ctia Khu bao ton va
thip nhét tai khu vuc dong lta (hinh 5).

Phan tich su khac biét vé chi sb da dang H’ ctua dong
vat khong xuong song ¢& 16n ven bd theo dot khao sio
sat va theo sinh canh bang Two-way ANOVA cho théy,
chi s6 da dang khong co sy khac biét gitra hai dgt khao
sat (p=0,862>0,05), nhung c6 su khac biét theo sinh canh
(p<0,05).

1

Chi s da dang (H")
[ =]

Rimg trim Df:‘mg cd Rudng lia Khu bio tin Kénh nwie

Cic kiéu sinh canh

150

=
=
=

150

,mﬂm N

Rufng lia Khu bio tn Kénh nuéc

—
=
=

Mit dij (ca thé/m2)

tah
=

Rimg trim  Déng ci

Ciie ki¢u sinh cinh

Hinh 4. Mat do céa thé dong vat khong xuong séng cd I6n ven
b & Lang Sen.

Loai wu the

Trong khu vuc nghién ciru, nhom cac loai than mém
nudc ngot, gidp xac nudc ngot va 4u trung coOn trung thuy
sinh ¢6 mat do ca thé cao va chiém wu thé. Trong do, cac
loai 4u trung b hai canh nhu Chironomus sp., bd canh nira
Notonecta sp. chiém wu thé tai cac diém thu mau thudc sinh
canh déng lta, sinh canh kénh, rach va sinh canh déng co
ngdp nudc theo mua. Loai thin mém chan bung Bithynia
siamensis siamensis chiém wu thé tai diém thu mau thudc
sinh canh ngédp nudc quanh nam va loai giap xac nudc ngot
Macrobrachium mekongene chiém wu thé tai diém thu mau
thudc sinh canh rung tram.
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Hinh 5. Chi s§ da dang H’ clia dong vat khong xuong song ven
b& 6 Lang Sen.

Thao luan

Su da dang va phong phu cua cac loai dong vat khong
xuong song ¢& 16n phu thude vao dic diém ciia moi trudng
nén day. Khu vuc c6 nhiéu kiéu sinh canh khac nhau sé tao
ra nhiéu kiéu méi truong nén day khac nhau nén nhém sinh
vat phan bd ciing phong phu va da dang hon so vé6i khu vye
it kiéu sinh canh [1]. O Lang Sen, khu vuc ven bo c6 nhidu
thyuc vat thuy sinh, nhiéu vat liéu hiru co 1a méi truong séng
thich hop cho cic loai séng bam hodc bo trudn trén cac gia
thé nhu céc loai 6¢ nude ngot, mot s6 loai u trung bo chudn
chudn [5]. Bén canh d6, cac khu vuc ngap nudc thuong
xuyén ¢ ving 161 Khu bao ton 1a méi trudng thuan loi cho
cac loai thich nghi boi 16i nhu tép song, au tring bd canh
clg, bd canh nira phan bd va phat trién [4]. Do d6, & khu
vuc Lang Sen c6 thanh phan loai da dang nhat 1a cac loai
au trung con trung voi 27 loai, chiém 62,8% tong s6 loai,
tlep theo 14 céc loai é¢ nudce ngot voi 11 loai, chiém 25,6%
tong sd loai. Nhom cac loai au tring con trung c6 thanh
phan loai da dang va mat do ca thé cao 1a nguf)n thtrc an tu
nhién quan trong cho cac loai ca trong Khu bao ton [5]. Bén
canh do, sy phan b ctia nhom cac loai du trung mudi ho
Chironomidae wa 6 nhiém hitu co cao 1a nhan t6 giap chi thi
cho moi trudng nudc dang bi 6 nhiém hiru co [14].
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S6 luong loai dong vat khong xuwong song ¢& 16n ven boy
ma chung t6i ghi nhan dugc ¢ Khu bao ton dat ngap nuoc
Lang Sen, tinh Long An la 43 loai, cao hon khu vuc co6 dién
tich, h¢ sinh thai tuong ty la Khu bao tdn Tra Su, tinh An
Giang (26 loai) [5]. Tuy nhién s6 luong loai ¢ khu vue Lang
Sen thép hon so véi cac thuy vuc, cac hé sinh thai c6 dién
tich 16n hon nhu khu vuc dat ngép nuéc Dong Thap Mudvi
(69 loai) [15], song Mé Cong (125 loai) [2]. CAu trtic thanh
phan loai dong vat khong xuong song ¢& 16n ven bo ¢ khu
vuc Lang Sen gdm cac loai con tring thuy sinh, ¢ nude
ngot, tép nudc ngot tuong tu nhu cac h¢ sinh thai, cac thuy
vuc khac ¢ khu vuc Pong Thap Mudi ndi riéng va ving
Ddng bang séng Ctru Long néi chung.

Trong s6 cac sinh canh, sinh canh thudc vung 161 cua
Khu bao ton 1a noi ngap nude quanh nam va co da dang cao
cua khu hé thyc vat trén can [7]. Chinh vi vay da tao diéu
kién thuén loi cho cac loai con trung thuy sinh, cac loai than
mém nudc ngot phan bd va phat trién. Do do, s6 loai, mat do
¢4 thé va chi sé da dang sinh hoc cua dong vat khong xuong
sdng ¢& 16n ven bd & sinh canh nay 1a cao nhét trong Khu
bao ton. Nguoc lai, ¢ sinh canh rudng lua 1a noi chiu anh
huong cua hoat dong canh tic nong nghiép, du lugng hoa
chat trong néng nghiép c6 s6 loai, matdo ca thé va chi s6 da
dang cuia dong vat khong xuong sdng ¢ 16n ven bd & day
thap nhat Khu béo ton.

£ a
Ket luan

Qua 2 dot khao sat va phan tich dong vat khong xuong
song ¢& 16n ven bo tai 10 diém thu mau ¢ Khu bao ton dat
ngdp nude Lang Sen vao nam 2015 da ghi nhan duoc 43
loai thudc 4 16p, 2 nganh gdém nganh chan khop va nganh
than mém. Trong sd cdc nhom loai, nhém loai au trung con
trung thuy sinh c6 thanh phan loai da dang nhat va thap
nhét 12 nhom loai giap xéc. Tai sinh canh ngép nudc quanh
nam co sb loai, mat do ca thé va chi sb da dang cua dong
vét khong xuong song ¢ lon ven bo cao nhat. Nguoc lai,
tai sinh canh dong lba co s6 loai, mat do ca thé va chi sO
da dang thap nhét. Sb loai, mat do cé thé va chi sb da dang
ctia dong vat khong xuong sdng c& 16n ven bd khong c6 su
khac biét gitia hai dot khao sat, nhung c6 sy khac biét theo
sinh canh.
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Phén bo dia Iy ctia ho Tac ké Gekkonidae
& mién Bac Viét Nam: Vai tro cua song Hong la bién gidi tw nhién
Lé Pirc Minh"", Nguyén Quang Truong?, Nguyén Thi Hong Vin', Ngé Thi Hanh'
"Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi

2Vién Sinh thdi va Tai nguyén Sinh vat, Vién Han lam Khoa hoc va Cong nghé Viét Nam
Ngay nhén bai 28/8/2018; ngay chuyén phan bién 30/8/2018; ngay nhan phan bién 28/9/2018; ngay chip nhan ding 8/10/2018

Tém tit:

Mién Bic Viét Nam, ving dia 1y nim & phia Bic ciia song Lam thugc tinh Ngh¢ An, 13 noi ¢6 nhiéu loai méi thugc ho
Tic ké (Gekkonidae) dwgc mo ta trong nhirng nam gz‘m day. Tuy nhién, c6 nhiéu vung trong khu vuc nay chwa dwoc
nghién ctru chi tiét nhwr cac day nui da voi & vung giap voi bién glo'l Trung Qudc va Lao thudc cac tinh Ha Glang, Lai
Chéu va Son La. Bé nghlen ctru mirc d§ da dang cua cac loai Tic keé va qua trinh tién héa ciia chung & mién Bic Viét
Nam, cic tac gia da tién hanh gidi trinh tu gen ty thé NADH dehydrogenase subunit 2 (ND2) cho cdc nhianh tién héa
khac nhau thugc nhoém loai “Gekko palmatus” va glong Hemtphyllodactylus trong ho Gekkonidae. Két qua nghlen
ciru cho thay c6 sw phan tach ré rang ve mat di truyen gura cac quan thé ciia hai giong nay tai cac viing phan b6 khac
nhau ¢ mién Bic Viét Nam, chirng t6 con c6 nhiéu loai 4n sinh (cryptlc spec1es) chwa dwgc mo ta ciia hai nhom nay.
Ngoai ra, cac phan tich dua trén cay phat sinh loai bu’(rc dau cho thay song Hong ¢6 thé ¢6 vai tro quan trong trong
viéc ngan can qua trinh trao déi di truyen gitra cac quan thé va loai thudc glong Hemiphyllodactylus nam & vung
phia Dong va Ty cua song Hong Tuy nhién, song Hong lai khong c6 vai tro la ranh giéi tw nhién véi cac nhanh di
truyen va loai thugc nhém Gekko palmatus vi cac quan thé va loai thugc nhom nay khong c6 sw phan tach ro rang
gitra vung phia Pong va Tay cilia song Hong Nhuw vay, song Hong 6 thé khong phai la bién giéi tw nhién dbi voi tat
ca cac loai & khu vuc phia Bic ciia Viét Nam.

Tir khéa: Gekkonidae, mién Bic Viét Nam, NADH dehydrogenase subunit 2 (ND2), song Hﬁng.
Chi 56 phdn logi: 1.6

Md dau

Ho Tic ke (Gekkonidae) 1a mot trong nhirng ho ¢ nhiéu
loai nhét trong nhom Thin lin voi khoang gan 1.200 loai da
dugc mé ta. Trong d6, Than lan ngon, gidng Cyrtodactylus,
la nhém c6 mic do da dang cao nhat trong ho Téc ke
(Gekkonidae) v6i khoang 260 loai [1]. S6 luong loai Than
lan ngén ¢ Viét Nam d tang 1én déng ké tir 3 loai ghi nhan
vao nam 1997 1én t61 41 loai hién ghi nhan & nudc ta. Cac
loai thudc giéng nay c6 thé thich nghi v6i nhiéu loai sinh
canh khac nhau, nhu cdy bui ven bién (C. kingsadai), trén
canh cao va nui da voéi (C. phongnhakebangensis), hé sinh
thai rimg thuong xanh (C. cryptus). Phan chia 6 sinh thai
ctia cac loai sdng trong cing mot hé sinh thai da dugc ghi
nhan & 3 loai phan bé tai Vuon qudc gia Phong Nha - Ké
Bang, c6 thé dé tranh canh tranh tryc tiép [2]. Than lan ngon
do d6 da duoc coi 1a nhém ddi tugng 1y tudng cho nghién
clru vé sinh thai, sinh hoc tién héa va dia sinh hoc [2-4].

Nhém loai Gekko japonicus 1a nhém c6 nhiéu loai nhét

trong gidng Gekko véi tong cong 19 loai phan b tir Nhat
Bén, toan b ving phia Péng Trung Qudc xubng phia Nam

‘Tac gia lién h¢: Tel: 024.38584995; Email: le.duc.minh@hus.edu.vn
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Viét Nam [5]. Tai Viét Nam, cac quﬁn thé cua nhom loai
Gekko palmatus c6 phan bd rong va c6 thé c6 an chira nhiéu
loai méi. Mot loai méi c6 quan hé gan gii véi nhoém nay
méi duge mo ta gin day & ving bién gioi giira Viét Nam va
Trung Qudc [6].

Gidng Hemiphyllodactylus phan b trong khu vuc hién
¢6 9 loai nhung chi c6 H. yunnanensis trude day dugce cho la
¢6 phan bd ¢ Viét Nam [7]. Tuy nhién, tinh trang phan loai
ctia loai nay hién nay chwa dwoc giai quyét day du [7]. Bén
phan loai, H. typus chapaensis phan bd ¢ tinh Lao Cai, H.
yunnanensis longlingensis va H. yunnanensis jinpingensis
[8] 6 Van Nam va H. yunnanensis dushanensis [8] & Quy
Chéu dugc Zug (2010) coi 1a H. yunnanensis. Tac gia nay
sau do cong nhan 2 dang cua H. yunnanensis: cac quan thé
Vung ni 6 Nam Trung Quéc va gan phia Bic Pong Nam
A tu Myanamar t6i Viét Nam va 1 dang khac (cac quan
thé Vung dat thap) phan bd & vung Pong Nam A va Hong
Koéng. Gan day 1 loai méi thudc giong nay da duoc mé ta co
phan bd & Cao Bing, thudc ving Pong Bic Viét Nam [9].
Nhu vay, Viét Nam con ¢o thé c6 nhidu loai méi trong ho
Gekkonidae con chua dugc mo ta.
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Abstract:

Northern Vietnam, the geographic region located in the
north of Lam River of Nghe An Province, is the place
where new species discoveries in the family Gekkonidae
have been recorded in recent years. However, many
sites in the region have not been studied thoroughly,
especially the northern limestone mountains near border
areas among Vietnam, Laos, and China which belong to
Ha Giang, Lai Chau, and Son La Provinces. To further
investigate the gecko diversity and their evolution
in the Northern Vietnam, the authors sequenced a
mitochondrial gene, NADH dehydrogenase subunit 2
(ND2), for evolutionary distinct lineages of two karst-
adapted groups, Gekko palmatus and Hemiphyllodactylus
in the region. The results showed thatseveral undescribed
lineages of both Gekko palmatus and Hemiphyllodactylus
were genetically distinct, illustrating the high level of
cryptic diversity within Gekkonidae in the region. In
addition, based on the derived phylogenetic hypothesis,
the preliminary results suggested that Red River
might play an important role in separating lineages
of Hemiphyllodactylus from western and eastern sides
of the river. However, this well-known natural barrier
exhibited almost no impact on disrupting gene flows
between populations of Gekko palmatus from two sides
of the river. It is concluded that Red River does not serve
as a natural barrier for all species distributed in the
Northern Vietnam.

Keywords: Gekkonidae, NADH dehydrogenase subunit
2 (ND2), Northern Vietnam, Red River.

Classification number: 1.6
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Bén canh d6, phan chia tu nhién gitra khu vyc dia ly
sinh hoc Pong Bic va Tay Bic ¢ Viét Nam cling can quan
tam dac biét [10]. Cu thé 1a song Hong dong vai tro 1a ranh
gidi ty nhién gitta 2 gibng Goniurosaurus va Cyrtodactylus.
Céc loai thudc giébng Goniurosaurus chi phan bd & ving
phia Pong cua song Hong (Pong Bic), trong khi d6 cac loai
thudc giéng Cyrtodactylus lai chi bat gap O phia Tay cua
song Hong (Tay Bac) mac du cac mo hinh phén b loai cho
thdy ca 2 gidng déu co6 moi truong séng hoan toan gidng
nhau [11].

Nguoc lai, cic loai cua 2 gidng Gekko va
Hemiphyllodactylus lai phan bd ca ¢ ving nai da voi bong
Béc va Tay Béc cua Viét Nam. Nghién ctru 2 glong tic ké
nay sé& gitp lam séng t6 vai tro cach ly dia 1y ciia song Hong
trong viéc dinh hinh cac quﬁn x4 bo sat & mién Béc Viét
Nam. Do vay, can thiét phai c6 nghién ciru vé phén loai hoc,
quan hé phat sinh loai va méi quan hé vé dia sinh hoc, tirc 1a
tim hiéu mdi lién hé vé mat phéan bd cua cac nhanh tién hoa,
cia cac gidng Tic ké & mién Bic Viét Nam. Nghién ciru
nay s& sir dung gen ty thé (NADH dehydrogenase subunit 2
-ND2) dé xay dung cdy phat sinh loai dau tién tai Viét Nam
cho céc loai d3 mo ta va chua mé ta dua trén sb liéu sinh hoc
phén tir. Nhimg thong tin nay rat quan trong dé tim hiéu cac
mbi quan hé vé dia sinh hoc cua cac loai Tac ké nay.

Vat liéu, phuong phap va néi dung nghién ciiu
Vat liéu va phwong phap

Trong nghién ctru ndy, ching t6i sir dung 28 mau vat thu
0 cac vung dia 1y khac nhau tir nhleu tinh/thanh phd ¢ mién
Béc Viét Nam. Cac loai miu vat gom mau md co, _gan va
mo dudi ciia cac loai Tic ké dugc giit riéng trong con 70%
va bao quan ¢ nhiét do 4°C. Thong tin chi tiét vé cac mau
dugc thé hién trong bang 1.

Doan gen NADH dehydrogenase subunit 2 (ND2) duoc
Iira chon dé khuéch dai va giai trinh ty, tir d6 xay dung cay
phat sinh loai. Pay la chi thi phan tir da dugc sir dung thanh
cong trong nhiéu cong trinh nghién ctu trude day [6, 9].
Cap mdi dé khuéch dai doan gen ND2 duoc dé cap chi tiét
trong 2 nghién ctru nay.

Cac mau dugce tach chiét sur dung bd Kit Dneasy Blood
and Tissue (Qiagen, CHLB Dtic) va GeneJet Genomic DNA
Purification (ThermoFisher, Lithuania). Qua trinh tach chiét
duoc tién hanh theo huéng dan cua nha san xuat. Phan ting
PCR duoc tién hanh voi HotStarTaq Mastermix (Qiagen,
CHLB Drre) voi nhimg mau thu tir 1au va bao quan trong
diéu kién nhiét d6 va dung dich khong dam bao (mdu co ndng
d6 ADN thap) va DreamTaq Mastermix (ThermoFisher,
Lithuania) véi nhitng mau méi c6 chat lugng tot (mau cd
ndng d6 ADN cao). Tong thé tich cia mdi phan mg PCR
1a 21 pl, bao gdm 1-2 ul ADN khuén (tiiy theo nong do
ADN tong s6), 2 ul mdi moéi (10puM/pl), 5 ul nude, 10 pl
mastermix. Chu trinh nhi¢t ciia phan ung PCR 1a 95°C ¢ 15°
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Bang 1. Thong tin cac trinh ty sif dung trong nghién ciu. d6i v6i Mastermix clia Qiagen va 5° dbi voi Mastermix cua
Thermo; 35 chu ky phan ttng & 95°C trong 30, 48°C trong

Tén loai M k  SOhigumdu Ky higu miu Noi thu mA . L oaxs o As 8 .

o A Genbank S0 hifu miu pppy Nt 45”,72°C trong 1°; budc kéo dai cudi cting & 72°C trong 6°.
Gekko adleri KP205389  IEBRA20I224 - Cao Bing, Viét Nam Doi chimg 4m duoc tién hanh song song trong moi lan tach
Geldko adleri - - Gk7 Cao Bing, Vit Nam chiét cling nhu tung phan ung PCR. San pham PCR dugc
Gekko paimatus - - Gkl Ha Ngi, Vigt Nam kiém tra bang phuong phdp dién di trén gel agarose 1%,
gegi"p"ﬁ’"“”‘s = = gté :';NT‘E V\‘fEN]:m 2 pg/ml ethidium-bromide, trong dém TBE 1X (Tris base,

ekko palmatus - - U Tho, Viét Nam . . N 5 N ,

Gebto palats - : il Ha NG, Vidt Nax bg{lc a.cul, EDTA pH’8) 0 90V trong 30°, va sau do duoc
Gekko palmatus : ; Gk 20 Ha Noi, Viét Nam hién thi bang tia cuc tim.
Gekko palmat - - Gk21 jing Ninh, Vit Nam L 2 \ R . .

ORI T Céac san pham PCR thanh cong sau d6 dugc tinh sach
Gekko palmatus - - Gk 22 Lang Son, Viét Nam ) ) . A y L
Gekko palmatus - - Gk 23 Biic Giang, Viét Nam SLI" dung klt Gens:]et PCR Pl}rlﬁcatlon (Themo .FISheI'
Gekko of. palmatus - - Gk 24 Hai Phong, Viét Nam Scientific, Lithuania) va gui giai trinh ty hai chiéu tai Cong
Gekko palmatus ° : Gk 26 Thanh Hoa, Vigt Nam ty FirstBase (Malaysia). K&t qua giai trinh tu duoc xac thyc
ettt : : Gk27  Bic Gimg, Vigt Nam bang cong cu BLAST (NCBI) trudc khi tién hanh cac phan
Gekko palmatus - - Gk 43 Ninh Binh, Viét Nam tich tlé theo Vé ca uan hé di tru él’l
Gekko palmatus - = Gk 48 Ninh Binh, Viét Nam p ¥4 : yen.

Gekko palmatus - - Gk 49 Ninh Binh, Viét Nam Xa"y dgrng Cdy quan hé di truyén
Gekko truongi KP205398 IEBRA201LL - Kham Mugn, Lao , A . . .
Hemiphyllodactylus aurantiacus  IN393933  AMB - Tamil Nadu, An Do Két qua gidi trinh tu duoc kiém tra bang phan mém
d l;’, lodactylus is F971017 N2 - - Sequencher v4.1.4 (Gene Codes Corp, AnnArbor, MI,
ushanensis r 7 5 ~ s ~ Ay 7. 7 \
Hemiphyllodactylus cf. - - Hd29 Ha Giang, Viét Nam isté)NS?u }(3 ‘O’ cac tl'zl'éh tlg d&ll()g(lial ma .c’ung Y?LE ac U;I‘,}h
; O o tr Ngan hang gen (Genbank) dugc giong cdt bang phan
Hemiphyllodactylus of. - - Hd 30 Ha Giang, Viét Nam mém ClustalX [12] véi cac lya chon médc dinh cho chuc
yunnanenss dushanensis — nang sap x€p hoan chinh. Cay quan hé di truyén dugc xay
Hemiphyllodactylus of. - - Hd 31 Ha Giang, Viét Nam ~ h ha . . h A A
yunnanensis dushanensis dlIIlg dua tren phuong phap Bglyes1an §U' dung phan mem
Hemiphyllodactylus of - - Hd 32 Ha Giang, Viét Nam MrBayes v3.2 [13]. M6 hinh tién hoa toi wu dugc xac dinh
] bang phan mém Modeltest v3.7 [14] v6i cac thong s6 khac
Hemiphyllodactylus ganokionis ~ IN393950 USNM 563671 - Ngercheu, Palau A A . . / A ;

; : dugc phan mém MrBayes xac dinh. Cac phan tich dugc
Hemiphyllodactylus harterti F1971050 LLG7208 - h : hi “ av 1 h Cx nhié 3 ch :
Hemiphyllodactylus -~ yunnanensis FJ971048 LLLIS - - thyc ICIl’ dua t,ren ,Cay l_l'a~C on ngau 1§n va chay trong,
jinpingensis 1x107 the h¢, tan so6 lay mau dugc thyc hién sau 1.000 thé
Hemiphyllodactylus kiziriani - : HdL4 Luang Prahang, Lao hé. Gekko adleri Vz‘i Gekko truongi dugc lua chon la nhom
Zemf"z)’ﬁi”j""’}'j”s sz”_“"f . . Egi: t“a“g lljm:ang’ t""’ ng0a1 Gia tri cua goc nhanh duogc coi la dang tin cay khi xac

emiphyllodactylus kiziriani - - uang Prahang, Lao

> o,

Hemiphyllodactylus -~ yunnanensis FJ971049 BS6 - - Suat hau nghlem (PP) 295%. Khoang cach di tmyen glua
longlinhensis cac mau dugc xac dinh bang phan mém PAUP v4.0b10 [15].
Hemiphyllodactylus of. - - Hd 18 Son La, Viét Nam . .. A A
yunnanensis longlinhensis Ket quava thao Iuan
Hemiphyllodactylus sp IN393936 LSHC 5797 - Johor, Malaysia , . .
s N394 LSHCTN8 - Pahang, Malaysia Duya trén két qua gidi trinh ty, nghién ctru da xay dung
g thanh cong cdy phat sinh loai bao gom trinh ty gen ND2
Hemiphyllodactyls typus GQISTIS _ ABTC32 - : tir 29 mau méi thu dugc cua céc loai thudc 2 giong Gekko
Hemiphyllodactylus yunnanensis1 -~ FJ971044 LC2 S H. inhvilod. / t hié , N d,\ thoi
Hemiphyllodactylus of. - - Hd 15 Son La, Vit Nam V? eniphy ‘0 acly LiS AI'Ol’lg A,ng Alen CEI'LI n‘ay, Ol’lg‘ 91
) sl st dung 13 trinh ty da cong bo trén Ngan hang gen tir cac
Hemiphyllodactylus of - - Hd 16 Son La, Vigt Nam nghién cuu trude day (hinh 1). Chi€u dai cua doan gen su

sl A s g A1 s
Y ""’_"Ze”;l; . ; e oL Vi dung trong phan tich quan hé di truyén 1a 696 bp. M6 hinh

lemiphyllodactylus 5= ° , VIE , . \ A 1.3 A , X
; is1 GTR + I + G duoc xac dinh 1a mo hinh tién hoéa toi uu
Hemiphyllodactylus of. - - Hd 19 Son La, Vigt Nam cho hé thong dir li¢u trong nghién ctru. Chung t6i loai bd

! 18.000 cdy ra khoi phan tich cudi cung vi trude do chi so
Hemiphyllodactylus yunnanensis2 ~ IN393935 FMNH 258695 - Champasak, Lao Ln Likelihood ch dat t6 b b h
Hemiphyllodactylus is3 IN393949 USNMFS 36836 - Mandalay, Myanmar -Ln Likelihood chua dat t6i nguong can ang bang cach sur
Hemiphyllodactylus zugi - - Hd1 Cao Bing, Viét Nam dung chirc nang Burnin tI'Ol'lg phan mem MrBayes v3.2.
Hemiphyllodactylus zugi - - Hd2 Cao Biing, Viét N R o . A (o oo
szg hi ”Z dzzmﬁ g - - 3 C:Z B;:i V:ZtNZE boi voi nhdm Gekko palmatus, cay phat sinh loai cua
Hemiphyllodactlus o zugi - : N Haa Binh, Viét Nam nghién cru nay cho thay loai G. adleri c6 sy khac biét dang
Hemiphyllodactylus cf. zugi ; : Hd 12 Hoa Binh, Vigt Nam ké vé mit di truyen SO vOi cac nhanh di truyen khac cua
Hemiphyllodactylus cf. zugi : ° Hd 13 Hoa Binh, Viét Nam nhém G. palmatus. Két qua nay cling da dugc thé hién
Hemliphyllodact)r'lus cf. zugli - - Hd 14 Hoa Binh,.VIétNam trong nghlén clru cua Nguyén va C@l’lg su (201 3) va Luu va
Hemiphyllodactylus cf. zugi - - Hd 20 Son La, Viét Nam C('.:)Ilg su (2014) [6, 16] Tuy nhién, mc}t s6 nhanh c6 su khac
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Gekko truongi KP205398

Hemiphyllodactylus

Hemiphyllodactylus yunnanensis dushanensis FJ971017
73 J100yHemiphyllodactylus cf. yunnanensis dushanensis Hd29
4T Hemiphyllodactylus cf. yunnanensis dushanensis HA30
99 Hemiphyllodactylus cf. yunnanensis dushanensis HA31
00 Hemiphyllodactylus cf. yunnanensis dushanensis HA32
00, Hemrphyllodacfylus zugi HA1
hyllodactylus zugi Hd2
phyllodactylus zugi HA3
00, emrphﬁ;/lodacfylus cf. zugi Hd13
-Hemiphyllodactylus cf. zugi Hd14
7 IrHemiphyllodactylus cf. zugi Hd12
ﬂ&lemlphﬁ:ﬂodocwlus cf. zugi Hd11
Hemiphyllodactylus cf. zugi Hd20

100

100

84

100

Hemiphyllodactylus yunnanensis1 FJ?71044
é1rHemiphyllodactylus cf. yunnanensis1 Hd17
86 Hemiphyllodactylus cf. yunnanensis1 HAd19

Hemiphyllodactylus cf. yunnanensis1 Hd15

100
100

Hemiphyllodactylus cf. yunnanensis1 Hd16

100 Hemiphyllodactylus kiziriani HdL4
476ﬁHemlphyllodocfylus kiziriani HdLé
Hemiphyllodactylus kiziriani HdL7

&:Hemtphyﬂodacfylus aurantiacus JN393933
emiphyllodactylus yunnanensis2 JN393935

89 Hemiphyllodactylus yunnanensis jinpingensis FJ271048
100 r'PHemiphyﬂodacfylus yunnanensis longlingensis FJ971049

100

76 Gekko palmatus Gk1
Gekko palmatus Gk2

ekko palmatus Gk18
10t Gekko palmatus Gk20
Gekko palmatus Gk26
9pLGekko palmatus Gké
Gekko palmatus Gk21
Gekko palmatus Gk23
Gekko palmatus Gk27
Gekko palmatus Gk22
Gekko palmatus Gk43
Gekko palmatus Gk48
Gekko palmatus Gk49
ekko adleri Gk7
Gekko adleri KP205389
Gekko cf. palmatus Gk24

0.2

100

1 -Hemiphyllodactylus cf. yunnanensis longlingensis HAd18
Hemiphyllodactylus yunnanensis3 JN393949
78 Hemiphyllodactylus typus GQ257745
Hemiphyllodactylus ganoklonis JN393950
Hemfph)g/odcrcfylus sp JN393936

yHemiphyllodactylus harterti FJ97105(
IHemiphyllodactylus titiwangsaensis JN393934

Gekko palmatus

Hinh 1. Cay quan hé di truyén clia 2 nhém Gekko palmatus va Hemiphyllodactylus dugc xay dung bing phuong phap Bayesian.

Chiéu dai nhanh thé hién khoang cach di truyén giiia cac taxon.

cay khi 295%.

biét 16n khoang cach di truyén véi cac nhom khac cia G.
palmatus hién van chwa dugc mé ta nhu quin thé tir Ninh
Binh (mau Gk43, Gk48 va Gk49) va dic biét 1a quan thé
tai Cat Ba (mau Gk24) (hinh 1, bang 2). Nhu vdy, nhom G.
palmatus c¢6 muc do da dang d1 truyén cao va con ¢ nhidu
loai an sinh chua dugc mo ta.

Xét vé khia canh dia sinh hoc, su phan tach cac nhém/
nhénh di truyén trong G. palmatus chua thé hién rd tim
quan trong cua séng Hong véi vai tro 1a bién gioi dia 1y.
Cu thé 13 cac quan thé phan bb ¢ phia Pong cta song Hong
nhu Ha Noi, Phti Tho, Quang Ninh, Bic Giang, Lang Son,
Cao Bing khong c6 sy phan tach rd rang vi cac quan thé
nam phia T4y cta séng Hong nhu Ninh Binh va Thanh Hoa
(hinh 1).

Trong khi d6 cac nhanh di truyén khéc biét thugc gidng
Hemiphyllodactylus dugc thé hién kha 15 rang. Ngoai 2 loai
H. zugi va H. kiziriani da dugc mo ta gan day [6, 9], con co
it nhat 4 quan thé khac biét dang ké vé mat di truyén nhung
chua duge mé ta. D6 1a cac nhom: 1. Bao gdm cac mau thu
0 Son La (Hd17, Hd19, PAT95, PAT188); 2. Bao g6m cac
mau thu & Hoa Binh va Son La (HB 2014.44, HB 2014.45,
Hd20); 3. Bao gom céc mau thu é Hoa Binh (HB 2014.52,
HB 2014.98); 4. Bao gdm cac miu thu & Ha Giang (Hd29-
32) (hmh 1). Ket qua nay cho thay day 1a nhém con nhiéu
loai 4n sinh va can ¢ nhiéu nghién ctu tlep tuc trong tuong
lai dé tim ra cac loai méi cho khoa hoc.

TAP CHI
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Gia tri xac suat hau nghiém clia goc nhanh dugc coi la dat do tin

Su phén tach dia 1y cua cac nhom Hemiphyllodactylus
phén bb & phia Tay va phia Dong cua song Hong ciing
rat rd rang. Cu thé 13, nhanh c6 2 mau HB 2014.52 va HB
2014.98 thu tai Hoa Binh, phia Tay cia séng Hong, phan
tach hoan toan véi nhom H. zugi & Cao Bang, cac mau ¢ Ha
Giang (Hd29-32) va H. dushanensis 6 BDoc Son, Quy Chau,
Trung Qudc déu ndm & phia Pong cua song Hong. Nhu vay,
khac voi nhom Gekko palmatus, song Hong dong vai trd
1a bién gidi tu nhién rat 16 rang d6i véi cac loai hodc cac
nhanh di truyén khac biét ciia giébng Hemiphyllodactylus.
Ngoai ra, v6i nhiéu nhanh di truyén va loai phan bd ¢ viing
phia Tay cta séng Hong nhu H. kizirian & Lao, nhanh c6
cic mau Hd17, Hd19, PAT95 va PAT188 thu & Son La,
H. yunnanensis va nhanh gdm cac mau HB 2014.45, HB
2014.44 va Hd20 thu & Son La va Hoa Binh, ¢6 thé két
luan phia Tay séng Hong 1a noi ¢6 da dang loai 16n hon va
la viing bt ngudn (ancestral area) ctia nhiéu nhém thudc
gidbng Hemiphyllodactylus truéc khi chung phat tan sang
phia Pong cua song Hong.

Két qua ctia nghién ctru nay cho thdy ca hai nhom tic
ké 1a Gekko palmatus va giong Hemiphyllodactylus déu
cb muc d6 da dang di truyén cao. Hai nhom nay can co6
thém nhitng nghién ciru chi tiét trong tuong lai, dic biét
1a phan tich vé mit hinh thai dé phat hién cac loai an sinh.
Bén canh do, cdy phat sinh chung loai dya trén gen ty thé
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Bang 2. Khoang cach di truyén giiia cdc mau trong nghién ciu.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

. H.yunnanensis dushanensis FJ971017 -

2. H.yunnanensis1 F1971044 023 -

3. Hyunnanensis jinpingensis FI971048 030 028 -

4. H.yunnanensis longlinhensis F1917049  0.26  0.25 0.18 -

5. H.ganoklonis IN393950 030 028 029 028 -

6. H.typus GQ257745 0.30 028 028 029 030 -

7. G.palmatus Gk1 039 038 037 037 033 037 -

8. G.palmatus Gk18 040 038 037 038 033 038 0.04 -

9. G.palmatus Gk2 039 039 037 037 033 037 000 0.04 -

10. G.palmatus Gk20 040 039 037 039 034 038 004 0.01 004 -

11. G.palmatus Gk21 0.39 038 037 037 033 038 003 003 003 0.03 -

12. G.palmatus Gk22 038 035 033 034 030 034 003 003 004 0.03 002 -

13. G.palmatus Gk23 039 039 037 038 034 038 0.04 003 0.04 0.03 000 0.02 -

14. G.cf.palmatus Gk24 039 036 032 035 031 033 009 0.1 009 0.2 010 0.1 0.11 -

15. G.palmatus Gk26 039 035 033 036 031 034 004 001 004 002 004 0.03 004 010 -

16. G.palmatus k27 0.40 039 037 038 034 039 0.03 003 0.04 003 0.00 002 0.00 0.10 0.04 -

17. G.palmatus Gk43 038 037 035 036 033 035 005 006 005 0.06 006 0.05 007 0.11 005 006 -

18. G.palmatus Gk48 039 037 034 036 033 035 005 006 005 006 006 0.05 006 0.11 005 006 000 -

19. G.palmatus Gk49 039 037 035 036 033 035 005 0.06 005 0.06 006 006 007 0.11 005 006 0.00 000 -

20. G.palmatus Gk6 040 038 037 038 033 038 004 0.00 004 001 003 003 004 012 0.01 003 0.07 006 007 -

21. G.palmatus Gk7 039 035 033 035 031 034 0.09 0.10 0.09 0.10 008 0.09 009 0.11 0.10 008 0.10 0.10 0.10 0.10 -

22. H.cf.zugi Hd 12 0.15 021 025 026 029 029 036 037 036 037 036 034 036 032 034 037 035 034 035 037 033 -

23. H.cfzugi Hd 13 0.09 023 029 026 030 030 037 038 037 038 037 033 037 034 034 038 034 034 034 038 034 013 -

24. H.cf.zugi Hd 14 0.10 024 030 028 031 030 038 039 038 039 038 035 039 035 036 039 035 036 035 039 036 015 0.02 -

25. H.cf.zugi Hd 11 0.15 021 025 026 029 029 036 037 036 037 036 034 036 032 035 037 035 034 035 037 033 001 0.14 015 -
26. H.zugi Hd1 0.06 023 030 026 030 030 036 037 036 037 036 034 036 035 035 037 035 035 035 037 034 014 0.09 009 0.15
27. H.cfyunnanensis2 Hd17 025 0.14 028 026 030 030 035 035 035 036 034 029 035 032 030 035 030 031 031 035 031 021 021 023 021
28. H.cf.yunnanensis2 Hd19 025 0.14 029 026 030 030 035 035 035 035 034 029 035 032 030 035 030 031 031 035 032 022 021 023 021
29. H.zugi Hd2 0.06 023 030 026 030 029 036 037 036 037 036 034 037 035 035 037 035 035 035 037 034 0.14 008 0.09 0.15
30. H.cf.zugi Hd20 0.16 022 026 027 030 029 037 037 037 038 037 034 037 032 035 037 035 035 035 038 034 003 0.14 0.16 0.03
31. H.zugi Hd3 0.06 023 030 026 030 030 036 037 036 037 036 034 037 035 035 037 035 035 035 037 034 0.14 0.08 0.09 0.15

32. H.cf.yunnanensis dushanensis Hd30 005 022 029 026 029 029 037 038 037 038 037 035 038 036 036 038 036 036 037 038 036 0.15 008 009 0.15

33. H.cf.yunnanensis dushanensis Hd31 0.06 022 029 027 029 028 038 039 038 039 038 035 039 036 035 039 036 036 036 039 036 0.15 0.08 009 0.15

34. H.cf.yunnanensis dushanensis Hd32 006 022 028 026 029 028 037 037 037 037 037 034 037 036 035 037 035 035 035 038 035 0.14 0.08 009 0.14

35. H.kiziriani HAL4 021 022 027 026 032 028 038 039 038 039 038 034 039 036 034 039 035 035 035 039 035 020 020 021 020

36. H.kiziriani HAL6 021 022 028 026 032 028 038 039 038 039 038 034 039 037 035 039 035 035 035 039 035 021 021 021 020

37. H kiziriani HAL7 021 022 028 026 032 028 038 039 038 039 038 034 039 037 035 039 035 035 035 039 035 021 021 021 0.20

38. H.aurantiacus IN393933 032 030 025 027 029 025 033 033 033 033 032 032 032 032 033 032 031 031 032 034 032 026 028 029 027

39. H.titiwangsaensis IN393934 030 028 029 028 0.00 030 032 032 032 033 032 030 033 029 030 033 032 031 032 032 030 029 030 031 029

40. H.yunnanensis2 IN393935 029 028 028 028 029 029 034 035 034 036 035 032 035 033 033 035 032 032 033 036 032 025 027 029 025

41. H.sp IN393936 027 026 027 027 029 0.19 036 036 036 036 036 032 036 030 032 037 032 032 032 036 030 026 025 026 026

42. H.yunnanensis3 IN393949 028 026 0.19 020 028 026 034 035 034 035 035 032 035 030 032 035 032 032 032 035 032 025 025 027 025

43. H.ganoklonis IN393950 030 028 028 029 028 0.18 034 034 034 035 035 032 035 033 032 036 032 032 032 034 032 029 029 029 028

44. G.adleri KP205389 039 035 033 035 031 034 0.09 010 0.09 0.10 0.08 0.09 009 0.11 010 008 0.10 0.10 0.10 0.10 0.00 033 034 036 033

45. G.truongi KP205398 036 034 031 034 032 031 021 022 021 022 022 022 022 022 022 022 023 023 022 022 022 034 034 035 034

46. H.cf.yunnanensis1 Hd16 024 0.14 028 027 030 030 036 036 036 037 036 029 036 032 029 036 030 030 030 036 031 021 021 023 021

47. H.cf.yunnanensis longlinhensis Hd18 027 027 0.18 0.18 030 025 036 036 036 036 036 034 036 033 034 037 034 034 034 036 035 025 026 026 0.25

48. H.cf yunnanensis1 Hd15 024 0.14 028 027 030 030 036 036 036 037 036 029 036 032 030 036 030 030 031 036 032 021 022 023 021
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 a1 42 43 a4 45 46 47 48

26. H.zugi Hd1 =

27. H.cf-yunnanensis2 Hd17 023 -

28. H.cfyunnanensis2 Hd19 023 001 -

29. H.zugi Hd2 0.00 0.23 0.23 -

30. H.cf.zugi Hd20 015 021 022 0.5 -

31. H.zugi Hd3 001 023 023 000 0.5 -

32. H.cfyunnanensis dushanensis HA30 008 022 022 008 0.6 007 -

33. H.cf yunnanensis dushanensis Hd31 0.08 0.22 0.23 0.08 0.16 0.08 0.03 -

34. H.cfyunnanensis dushanensis Hd32 008 022 022 007 0.5 007 003 003 -

35. H.kiziriani HdL4 020 022 022 020 020 020 021 021 020 -

36. H.kiziriani HAL6 021 022 022 020 020 020 021 021 021 000 -

37. H.kiziriani HdL7 021 022 022 020 020 020 021 021 021 000 000 -

38. H.aurantiacus IN393933 0.28 0.26 0.27 0.28 0.28 0.28 0.29 0.29 0.29 0.25 0.26 0.26 -

39. H.titiwangsaensis IN393934 030 029 030 030 030 030 030 030 029 031 031 031 029 -

40. Hyunnanensis2 IN393935 027 027 027 027 026 027 028 027 028 026 026 026 020 029 -

41. H.sp IN393936 027 028 028 026 026 027 026 025 026 029 029 029 025 028 028 -

42. H.yunnanensis3 JN393949 0.26 0.27 0.28 0.26 0.25 0.26 0.26 0.26 0.26 0.27 0.27 0.27 0.25 0.28 0.26 0.25 -

43. H.ganoklonis IN393950 030 029 029 029 028 030 029 029 028 029 029 029 026 028 028 0.9 026 =

44. G.adleri KP205389 034 032 032 034 034 034 036 036 035 035 035 035 032 031 032 030 032 032 -

45. G.truongi KP205398 033 031 031 033 033 033 034 034 033 034 035 035 033 032 030 033 031 032 022 -

46. H.cf.yunnanensis1 Hd16 0.23 0.02 0.01 0.22 0.21 0.22 0.21 0.22 0.22 0.21 0.21 0.21 0.27 0.30 0.27 0.28 0.29 0.30 0.31 0.30 -

47. H.cf.yunnanensis longlinhensis Hd18 0.26 0.28 0.28 0.26 0.26 0.27 0.27 0.27 0.26 0.28 0.28 0.28 0.24 0.30 0.27 0.26 0.18 0.26 0.35 0.32 0.28 -

48. H.cfyunnanensis1 Hd15 023 001 000 023 021 023 022 022 022 021 022 022 027 029 027 028 029 030 032 031 00l 028 -
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ND2 di budc dau cho thdy song Hong c6 thé 1a ranh giGi
tu nhién dbi voi cac nhanh di truyén khac biét va cac loai
d3a mé ta cua gibng Hemiphyllodactylus. Tuy nhién, bién
gidi tu nhién nay lai khong c6 vai tro trong viéc ngan can
su trao ddi giita cac quan thé ciia nhom Gekko palmatus.
Cu thé 1a khong c6 su phén tach r6 rang vé mat di truyén
gilta cac quan thé ciia nhém nay & phia Dong va phia Tay
ctia song Hong. Hién tuong ndy xay ra co thé do kha ning
phat tan cao cua nhém Gekko palmatus va kha nang thich
nghi nhanh chong véi cac méi trudng séng méi cliia nhom
¢6 phén b rong nay. Ngoai ra, mic d§ da dang loai va di
truyen cua glong Hemiphyllodactylus cao 6 phia Tay song
Hong cho thay khu vyc nay la ving bat ngudn cia nhiéu
nhanh di truyén va loai cua glong nay trudc khi chiing phat
tan sang phia Pong cta song Hong

Chting t6i xin cam on GS.TS Thomas Ziegler TS Luu
Quang Vinh, TS Pham Thé Cudng da tham gia khao sat thuc
dia va cung cap mau vat. Nghién ctru nay dugc tai tro boi
Quy Phat trién Khoa hoc va Cong nghé Qudc gia thong qua
dé tai ma s6 106-NN.06-2016.59.
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Mot so giai phap vé quy hoach sir dung dat va phat trién
trong co lam thire an xanh cho trau bo ¢ tinh Ha Giang

Nguyén Quynh Hwong’, Nguyén Xuin Cu, Tran Thi Tuyét Thu
Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi
Ngay nhén bai 27/8/2018; ngay chuyén phén bién 30/8/2018; ngay nhan phan bién 28/9/2018; ngay chip nhan dang 4/10/2018

Tom tit:

Chin nudi triau bo 12 nghé truyén thong cia ngudi dan & Ha Giang. Ngoai cung cip sirc kéo va phan bén cho nong
nghiép, trau bo con cung cip thit, sita va cac san phim c6 gia tri kinh té dap wng nhu cu tiéu dung ngay cang cao
ciia xi hdi. Véi lgi thé 13 ving cé dién tich twong dbi rong, dia hinh va ngudn tai nguyén dit da dang, Ha Giang cé
nhiéu thuén loi dé phat trién cac ciy trong néng nghiép va cé lam thirc in cho gia siic. Chin nudi dai gia stic dwogc
xem la thé manh va dang din tré thanh nghé chinh dé giai quyét viéc 1am, tao ngudn thu nhéip, gép phan xé6a doi
giam nghéo va vwron 1én 1am giau ciia ngwoi dan Ha Giang. Chinh vi viy ma Ha Giang da xay dung dé 4n phat trién
nira triéu con dai gia siic vao nim 2025, trong dé chii yéu 13 trau bo. Pé biao dam ngudn cung thic in cho s6 lwgng
16m gia siic, Ha Giang da xdy dung ké hoach phat trién trong co véi dién tich vao khoang 26.768 ha vao nim 2025.
Dua trén két qua khao sat thue dia va nhirng thi nghiém trong ¢6 1am thirc in gia sic & Ha Giang, nghién ciru nay
tap trung danh gia thye trang sir dung dit va vin dé phat trién dong cé 1am thirc dn chin nudi trau bo ¢ Ha Giang.
Trén co sé d6 dé xuit nhirng giai phap cho viéc quy hoach sir dung dit va phat trién trong c6 chin nuéi ¢ tinh Ha
Giang, nhim dam bio ngudn cung thirc in xanh cho nira triéu con dai gia sic dén nim 2025 theo dé 4n phat trién

chan nuoi caa tinh.

Tir khéa: chin nudi trau bo, chuyén ddi ciy trong, quy hoach sir dung dit trong cé.

Chi s6 phén loai: 1.7

" £ X
Dat van de

Ha Giang 1a m6t tinh thudc viing nui phia Béc Viét Nam, voi
dic diém dia hinh chia cit manh, kinh té chii yéu dua vao nong
nghiép va ty 1¢ ngudi dan tc thiéu sb cao nén c6 xuat phat diém
thap. Tong san phim binh quan ddu nguoi nam 2017 udc dat
22,35 triéu déng/ngu()i/ném, tang 7,66% (béng 1,59 triéu déng)
s0 v6i ndm 2016 [1]. Tinh dén thoi diém ngay 31/12/2017, sb
ho nghéo trén dia ban tinh Ha Giang, theo chuén nghéo da chiéu
cta Chinh phu ap dung cho giai doan 2016-2020 1a 60.428 ho,
chiém 34,18% téng s6 ho trén dia ban toan tinh; trong do, riéng
6 huyén nghéo c6 ty 1& ho nghéo chiém 50,18%. S ho can
nghéo 1a 24.752 ho, chiém 14,0% tong s6 ho cua tinh [2].

Trong nhitng ndm gan day, viéc phat trién chan nudi gia
stic dugc tinh hét strc cht trong va xac dinh 1a mot trong nhiing
giai phap xoa doi giam nghéo bén vimg. O cac huyén ving cao,
chin nudi da mang lai ngudn thu nhap 16n cho ngudi nong dén,
chiém 50-60% tdng thu nhap, dong thoi giai quyét kha tot tinh
trang lao dong du thira ¢ ving nong thon. Chin nuéi gia sic
khong chi la ngudn cung cap thue pham cho con nguoi, ma con
1a ngudn stic kéo, ngudn phan boén hitu co, ngudn nguyén ligu
cho cong nghiép ché bién; lam can bang moi trudng sinh thai
do tan dung cac phu phim cta nganh trong trot va cic nganh

‘Tac gia lién hé: Email: huong.mt93@gmail.com
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san xuat khac tao ra. Ty trong chin nudi trong co cdu san xuét
nong 1am nghiép da tang tr 20,4% nam 2005 1én 27,0% nam
2017 [1].

Tuy nhién, do ddc diém dia hinh ndi cao chia cit, diéu kién
khi hau khic nghiét vao mua dong, ngudn cung cp thic an
xanh cho gia stc tinh Ha Giang ciing gap nhiéu kho khin. Dién
tich dong co tu nhién vao mua dong thuong bi thu hep, dan
dén tinh trang gia sic thiéu thirc an, nudc uong, gay suy dinh
dudng, mat sirc dé khang, d& phat sinh bénh tat hodc ¢6 thé gay
chét. Nhiam dam bao ngudn thirc dn xanh cho dan trau bo, dic
bi¢t 1a trong mua dong khoé lanh, viéc nghién ctru cac giai phap
phat trién nguén thirc an xanh c¢6 vai tro rat quan trong. Trong
d6, viéc sir dung dét cho phat trién trong cdy thic an gia sic
duoc xem la giai phap quan trong hang dAu, gop phan giai quyét
ngudn cung cap thirc an xanh cho gia stic noi chung va tréu bo
néi riéng. Xuat phat tir thuc tién trén, nghién ctru nay nham
d4nh gia thuc trang ngudn cung cap thirc n xanh va de Xuat
mot giai phap phuc vu cho viéc quy hoach st dung dat trong cdy
thirc an cho chan nudi trdu bo thit ¢ tinh Ha Giang.

Phuong phap nghién ciiu

Nghién ctru 4p dung phuong phap danh gia nhanh nong thon
(RRA) trong diéu tra thyc dia vdi phiéu cau hoi da chuan bi
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Some solutions for land use planning
and grass planting development
to feed cattle in Ha Giang province

Quynh Huong Nguyen®, Xuan Cu Nguyen,
Thi Tuyet Thu Tran

VNU University of Science, Vietnam National University (VNU),
Hanoi
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Abstract:

Cattle raising is a traditional occupation of Ha Giang
farmers. In addition to providing traction and fertilizer
for agriculture, cattle also provides meat, milk and other
products with high economic values to meet the increasing
demand of the society. With the advantage of relatively
wide area, diverse topography and land resources, Ha
Giang has advantages to develop a variety of crops of
grasses for livestock. Cattle raising is considered as both
a strength and a traditional profession and is gradually
becoming the main occupation to create jobs, generate
income contributing to hunger eradication and poverty
reduction of people in Ha Giang. Therefore, Ha Giang
has developed a project to raise a half of a million cattle
in 2025, mainly bull and buffalo. To ensure the supply of
food for large numbers of livestock, Ha Giang also plans
to grow grass with an area of about 26,768 hectares by
2025. Based on the field survey and results of grass-
planting for cattle in Ha Giang province, this study
focuses on assessing land use status and the issue of
grass field development for cattle in Ha Giang. Based on
that, solutions for land use planning and grass planting
development in Ha Giang Province will be proposed to
ensure the supply of green food to a half of a million
cattle by 2025 according to the project of livestock
development of the province.

Keywords: cattle farming, crop conversion, land use
planning of grass planting.

Classification number: 1.7
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sin, két hop vai phong van tryc tiép can bo lanh dao & S& Nong
nghiép va Phat trién nong thon, Phong Nong nghiép cia cac
huyén va nguoi dan tryc tiép dang chin nudi trau bo trén dia
ban tinh Ha Giang. Dya trén cac s6 liéu diéu tra thyc tién, cac
két qua thuc nghiém trong ¢6 trén dong rudng tai Ha Giang cua
dé tai KHCN-TB.09C/13-18, va ban quy hoach sir dung dat dén
nam 2020 cua tinh Ha Giang, nghién ciru tdp trung phén tich
thyce trang phat trién chin nudi va kha ning cung cap thirc an
xanh cho tru bo & tinh Ha Giang. Trén co s d6 d& xuat cac giai
phap quy hoach sir dung dat cho phat trién nguén thirc an xanh
phuc vu cho phét trién chan nuéi trdu bo thit & Ha Giang.
Két gua nghién ciiu va thao luan

Thuc trang si dung dit nong nghiép va chéin nudi triau bo
0 tinh Ha Giang

Sir dung ddt va mot s6 cdy trong néng nghiép chinh & tinh
Ha Giang: Ha Giang c6 dién tich ty nhién 1a 792.948,34 ha,
trong d6 chii yéu 1a dat nong nghiép (645.361,33 ha, chiém
81,39% dién tich toan tinh). Tuy nhién, dién tich dit san xuét
ndng nghiép véi cc cay trong ngin ngay chi c6 197.894,65 ha,
chiém 24,96% dién tich dat tu nhién toan tinh (bang 1) [1].

Bang 1. Hién trang s dung dat nong nghiép (tinh dén ngay
1/1/2017).

Chi tiéu sir dung dit Dién tich (ha) Co ciu (%)

DAt san xuit nong nghiép 197.894,65 30,66

DAt 1am nghiép c6 rimg 445.398,19 69,02

DAt nuéi tréng thuy san 1.866,73 0,29

Dit nong nghiép khac 201,76 0,03

Téng dién tich dat néng nghiép ~ 645.361,33 100

Nong nghiép la nganh san Xuat quan trong ¢ Ha Giang, v6i
gia tri san xuat nam 2017 1a trén 5.872 ty dong, trong d6 trong
trot dat 4.284 ty dong (72,96% gia tri san Xuat nong nghiép) va
chin nudi dat 1.586 ty dong (chiém 27% gi4 tri san xuat nong

nghiép) [1].

Lia 1a ciy luong thuc cha yéu véi dién tich‘dét su dung
trong nam 2017 1a 37.512 ha. Trong nim c6 thé trong t6i 3
vu la, trong d6 lGa xuan co dién tich 9.221,6 ha, lta mua la
27.811,4 ha va Ita trong can 1a 479 ha. Dang chu ¥ 1a ning suat
Iua tréng can rat thép, chi ¢6 22,18 ta/ha so vdi lta vu xuan la
57,03 ta/ha va mua 1a 56,70 ta/ha. Dién tich lua can c6 nhiu &
cac huyén nhu Xin Man 205 ha, Bic Quang 137,6 ha va Hoang
Su Phi 71,5 ha [1].

Ngo ciing la cay luong thuc quan trong ¢ Ha Giang, voi dién
tich 53.713,6 ha va nang suat trung binh 34,64 ta/ha. Ngoai ltia
va ngo, Ha Giang con c6 dién trong cac loai cdy luong thyce
khac nhu sén (4.980 ha), khoai so (641 ha), dong riéng (2.366
ha) [1]. Ngoai ra, tinh con phat trién trong khoang 700 ha cdy
tam giac mach dé bo sung nguon luong thyc va phuc vu nhu cau
du lich trén cac huyén ving cao nui da.



Thiee trang chin nudi trau bo ¢ tinh Ha Giang: phat trién
chan nuobi gia stic noi chung va trau bo ndi riéng 1a mot trong
nhitng chuong trinh kinh té duoc tinh hét stc chi trong, coi
d6 1a mot trong nhimng giai phap dé xéa doi giam nghéo bén
vitng. Nho ¢6 cac chinh sach khuyén khich san xuét, ty trong
chan nudi trong san xuat nong 1am nghiép & Ha Giang di tang
nhanh tir 20,4% nam 2005 1én 25,9% nam 2010 va 31,4% vao
nam 2017 [2].

Téng dan trdu bo thit & Ha Giang nam 2017 1a 281.803 con,
trong do so trau la 171.342 con, bo 110.461 con [1].

Bang 2. Tinh hinh chan nubi trau bd ¢ Ha Giang nam 2017.

DBon vi tinh: con

TT  Pia phwong Bo Trau Téng sb
1 TP Ha Giang 280 2.687 2.967
2 Huyén Béc Quang 605 22.081 22.686
3 Huyén Quang Binh 173 22.668 22.841
4 Huyén Vi Xuyén 3.600 34.858 38.458
5 Huyén Béc Mé 7.535 19.178 26.713
6 Huyén Hoang SuPhi ~ 5.982 23.087 29.069
7 Huyén Xin Man 9.451 21.028 30.479
8 Huyén Quan Ba 14.542 6.890 21.432
9 Huyén Yén Minh 21.040 13.739 34.779
10 Huyén Ddng Vin 21.033 949 21.982
11 Huyén Méo Vac 26.220 4.177 30.397
Toan tinh 110.461 171.342 281.803

Hién nay, Ha Giang c6 108.288 h¢ chan nudi trau bo, nhung
chi c6 298 ho chan nuoi véi quy mo tir 10 con trd 1én, con lai
la cac ho chan nudi nho 1€ dudi 5 con trau bo/hd véi hinh thirc
chin tha két hop véi nudi nhét. Uu diém cua hinh thic chan
nudi nay la vua tdn dung dugc nguén thure an co trong tu nhién,
vira tan dung dugce lao dong nong nhan trong gia dinh. Tuy
nhién, hinh thirc chan nudi nay ¢6 hiéu qua kinh té khong cao,
khong hinh thanh san xuat hang hoa, hon nira cong tic quan ly
dan gia sic va tiéu thu gap nhiéu kho khan. Géan day, do nhig
han ché vé diéu kién chan tha va nhu cau phat trién kinh té nén
hinh thirc nuéi nhét véi quy mé ban thdm canh va thdm canh
cung tang dan, dac biét 1a & cac dia phuong co tiém nang phat
trién chin nudi trdu bo nhu Bac Quang, Quang Binh, Vi Xuyén,
Hoang Su Phi. Do vdy, nhu cau ngudn cung cip thic dn xanh
cho trau bo ciing ting 1én nhanh chong.

Khoa hoc Tu nhién n—

Theo dinh huéng phat trién dén nam 2025, Ha Giang c6
tong dan dai gia suc 1a hon 400.000 con, trong d6 dan trau bo
vao khodang 390.000 con; dua ty trong chan nuéi trong nganh
nong nghiép 1én 35%. Ha Giang khuyén khich phét trién chan
nudi trau bo theo quy mo trang trai hodc gia trai, phan d4u dén
nam 2025 toan tinh c6 it nhat 1a 300 trang trai, gia trai voi quy
mo tr 30 con trd 1én. M& rong hinh thirc chan nu6i trang trai va
gia trai tap trung; c6 khoang 10 doanh nghiép dau tu vao linh
vue chin nudi, mé rong dién tich trong c6 dé cung cép dii luong
thtrc an tho xanh cho dan trau bo [3].

Danh gia tiém ndang phadt trién tréng cdy thirc an cho chdn
nudi trau bo

Tinh hinh phat trién cdy thire an chan nuéi: Ha Giang 1a mot
trong nhiing tinh ¢6 sy quan tim sém phét trién trong co lam
thire an cho gia stic. Dién tich trong co da ting nhanh tir 2.665
ha ndm 2006 1én 18.760 ha nam 2010 va 21.658 ha nam 2015.
Nhiéu gidng cé méi di duoc dua vio trong ¢ Ha Giang tr ndm
2002, tuy nh1en hién nay phd bién chi ton tai mot s6 giong co
¢6 nang suat cao; trong do phd bién 14 co Voi véi ty 1& khoang
70% vé dién tich trong, c6 Guatemala khoang 20%, con lai 1a
cac loai c6 khac. Cac huyén co6 di¢n tich co 16n nhu Méo Vac,
Quan Ba, Yén Minh, Hoang Su Phi... Vi nguon thirc an trong
tw nhién phong phu va dién tich trong c6 kha 16n nén vé co ban
Ha Giang c6 thé dap ting dugc ngudn cung thirc an xanh cho
dan trdu bo hi¢n co trong vu xuan hé. Tuy nhién, vao vu dong
van xay ra tinh trang thiéu co do thoi tiét rét dam rét hai, kho
hanh kéo dai nén han ché sy sinh truong ctia c6. Do vdy, van dé
cung cap thiic dn xanh cho chan nudi trong muia kho lanh van
chua dugc khic phuc. Trau bo bi chét d6i va rét trong mua dong
lanh 12 rat phd bién, gy thiét hai 16n cho nguoi chan nudi. Pé
d4p tmg nhu cau thirc 4n xanh cho muc tiéu phat trién nira triéu
con dai gia sic dén nam 2025, Ha Giang di xdy dung ké hoach
tang dién tich trong ¢o tuong tng vai ké hoach ting sb luong
trdu bo trong timg nam (bang 3) [4]. Tuy nhién, ké hoach phat
trién dién tich trong co duoc xay dung dya trén co so ly thuyet
400 m*1 con trdu bo ma thiéu cac co so thyc tién nhu quy dat
trong c6 khong dugc quy hoach 16 rang va ning suét co thuc té
do ngudi dan trong 1a rat thip. Do vy, dién tich thyc té co thé
phai tang 1én kha nhiéu (gap 1,5 dén 2,0 lan so voi ké hoach) thi
méi dap tng duge nhu cau thirc an cho s luong trau bo ting
thém theo ké hoach.

Mot 56 han ché trong té chire chan nudi va trong cé lam
thirc dn gia sic ¢ Ha Giang: mic du Ha Giang dd co nhiéu
chinh séch hd trg cong tac chan nudi trau bo ¢ dia phwong nhu:
hé tro vén, k¥ thuat chin nudi tha y, cai thién con giéng... Tuy
nhién, dé co thé hoan thanh chi tiéu phat trién mot ntra triéu con

Bang 3. K& hoach phat trién chan nudi trau bo va trong c6 & Ha Giang.

Nam 2017 2018 2019 2020 2021 2022 2023 2024 2025
S6 lugng trau, bo (con) 281.803 295.512  309.800 324.706 340.309 356.686 373.729 391.551 405.260
Dién tich trdng co (ha) 21.658 22.207 22.778 23.374 23.997 24.652 25.334 26.047 26.786
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dai gia stic vao ndm 2025, Ha Giang can c6 cac chinh sach dong
b6 dé thuc dy dwa chin nudi dai gia suc thanh nganh kinh té
quan trong cua tinh. Trong d6, cic giai phap ting ngudn cung
thirc an xanh, dac biét la trong mua dong lanh dugc xem la mot
trong nhimg hudng wu tién dé dam bao thirc dn cho dan trau bo
dén gan 400 nghin con. Xéc dinh trong c6 1a hudng di chu yéu
aé gidi quyet bai toan thire an cho trau bo, Ha Giang da réat tich
cuc, chit dong trong viée dua cac gidng co mdi vao trong kha
phd bién trén dia ban toan tinh.

Tuy nhién, mét thuc té 1a cac giai phap ky thuat tham canh
co trong & Ha Giang trong thoi gian qua chua dugc quan tim
day du. Do vy, nang suit co trong thudng dat rt thip 50 voi
nang suat tlem ning ctia ching. Két qua diéu tra thuc té cho
thay, nang. suat trung binh ctia co Voi & Ha Giang chi vao khoang
100-120 tAn/ha/nam; trong khi tiém nang nang suit cua gidng
c6 nay 1én dén 200-250 tan/ha. Do vay, vé 1y thuyét dé bao dam
thire an xanh cho 1 con trdu/bd chi can khoang 400-500 m?,
nhung thuc té ¢ Ha Giang trung binh da ¢6 khoang 600-700 m?
¢6 cho 1 con trau/bd nhung van khong dap Gmg du ngudn thic
an dé chan nuoi.

Mot van dé khac 1a Ha Giang da rét chii trong dén phét trién
trong co, nhung chua c6 giai phap cu thé vé quy hoach va bd
tri cac dién tich dét trong co cu thé. Ngay trong ké hoach phan
b6 dién tich sir dung dét trong ky ké hoach 2016-2020 cua tinh,
Ha Giang ciing khong c6 diéu chinh dién tich cho dat trong co
chan nudi. Trén thuc té, co thuong duge trong & cac manh dat
nhd 1é, xen k& hodc xung quanh khu vyc dan cu hodc ven duong
theo hudng tan dung dat hoang hoa 1a chinh. Cho dén nay, Ha
Giang van chua c6 quy hoach cu thé cac ving phat trién dong
co dé phat trién ngudn cung thirc an cho nira triéu con dai gia
stic dén 2025. Pay s& 1a mot kho khin khong nho dé ¢6 thé phat
trién chan nuéi trang trai/gia trai v6i s lugng 16n theo hudng
san xudt hang hoa va xay dung thuong hiéu cho san pham tir
trdu bo cua Ha Giang.

Gidi phdp quy hoach sir dung ddt va pht trién trong cé
lam thirc an cho trau bo

Quy hoach dat trong c6 lam thire an cho trau bo: de phat
trién ntra triéu con dai gia suc dén nim 2025 va phat trién chin
nudi theo quy mo trang trai/gia trai voi s0 lwong 16n, viéc bao
dam ngudn cung cap thirc dn xanh cho trau bo dugc xem la co
¥ nghia quan trong hang dau. Chan nudi theo hudng san xuat
hang hoa khong thé chi dwa vao nguon thirc an c6 sin trong ty
nhién, do vy viéc quy hoach nhirng ving dat thich hop dé trong
co tap trung cang tré nén rat can thiét. Tinh can ¢6 ké hoach
diéu tra, thong ké chinh xac toan bg dién tich trong ¢6 hién co,
d4anh gia nang suit va kha ning cung cép thirc an cho trau bo
hang ndm. Trén co s¢ d6 1ap quy hoach cic ving dat thich hop
dé trong co gan véi ké hoach phét trién chin nui ciia tinh [4].

Theo ké hoach phét trién chin nudi cua Ha Giang, tir nim
2018 dén 2025 s6 trau bo sé tang thém 90.142 con va dién tich
¢6 trong mai 1a 4.579 ha. Nhu vay, trung binh hang nim sé
lugng trau bo tang thém 1a 12-13 nghin con va dién tich c6 phai
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trong méi 1a 600-700 ha. Theo d6, tir nam 2018 dén 2020 phai
trong méi 1a 1.167 ha co va tr ndm 2020 dén ndm 2025 phai
trong mai 3.412 ha dé dat dién tich co 26.786 ha vao nam 2025
(bang 3). Nhung trén thyc té trong quy hoach sir dung dat cia
tinh lai khong c6 phan bd quy dit nay. Py co 18 ciing 1a bai
toan can duoc giai dap trong quy hoach sir dung dit cua tinh
noi chung va timg huyén noi riéng. Béc bi¢t 1a khi c6 cdc doanh
nghiép dau tu xdy dung trang trai chin nuéi trau bo quy mé 16n
hang tram con.

Do su da dang ctia cac hinh thirc chin nuéi va ngudn tai
nguyén dat, Ha Giang rat kho c6 thé quy hoach nhimg ving dét
dién tich 16n dé trong co. Bién phép thich hop nhét 1a quy hoach
nhimg dién tich vira phai theo quy mo phat trién chan nudi,
thuong vao khoang 1-2 ha cho quy m6 chan nudi trang trai hodc
gia trai khoang 30-40 con. Két hop véi sir dung cac dién tich
nho 1¢ khac dé trong co chan nudi. Trong trudng hop chin nudi
quy md 16n, tuy theo timg truong hop ma ¢ quy hoach cu thé
vé sir dung dét cho phat trién ngudn thtre an cho thich hop. Ha
Giang c6 thé can ddi cac dién tich cay trong nong nghiép va lap
quy hoach chuyen ddi cac vung trong co chan nudi tap trung &
cac huyén c6 tiém nang dat dai va phat trién chan nudi trdu bo
nhu Hoang Su Phi, Xin Man, Quan Ba, Yén Minh, Dé)ng Vin,
Meo Vac, Bic Mé, Vi Xuyén.

Chuyén doi mét phan dién tich ddt trong cdy hang nam sang
trong o chan nudi: nham dam bao 6n dinh ngudn thirc dn xanh
cho phat trién dan tru bo, Ha Giang c6 the chuyén d6i mot
phan dién tich dét trong cy luong thyc c6 nang sut thap, kém
hi¢u qua nhu dat Ita 1 vy, dat trong ngd, trong san. .. sang trong
¢6 gan voi chan nuoi dai gia stc.

Trudc hét, Ha Giang c6 thé xem xét chuyén doi mot phan
dién tich Iua can (trong tong s6 trén 600 ha) sang trong c6 vi
ning suat la can rat thip (19,5 ta/ha) nén hiéu qua sur dung
dit han ché. Nhimg huyén c6 dién tich lua can nhiéu 1a Béc
Quang 143,5 ha; Bic Mé 232,2 ha; Xin Man 179,2 ha; Hoang
Su Phi 69,6 ha va huyén M¢éo Vac 43,7 ha. Trong d6 cd nhiing
huyén ning suat lta can chi vao khoang 15-16 ta/ha nhu Bac
ME, Déng Vin, Méo Vac can manh dan xem xét viéc chuyén
d6i mot phan sang trong co chan nudi.

Sin ciing 1a dién tich ¢6 thé chuyén d6i mot phan sang trong
¢6, vi san 1a cdy thuong gay thoai hoa dat kha manh, dic biét 1a
lam gia tang x61 mon, rua troi dat. V6i dién tich sin toan tinh
vao khoang 4.560 ha, nang suat chi dat 70-80 tin/ha nén c6 thé
chuyén déi sang trong co 0 nhimg noi thich hop. Déc biét 1a cac
dia phuong c6 dién tich sin 16n nhu Quang Binh, Hoang Su Phi,
Bic Mg, Bic Quang, Yén Minh.

Ha Giang co6 dién tich trong ngd kha 16n (54.802,4 ha), phan
b6 rong khip & cac dia phuong trong tinh (thuong vao khoang
5-6 nghin ha/huyén), ning sut ngd twong ddi thap (trung binh
34 ta/ha) nén hiéu qua khong cao. Tuy nhién, ng6 lai la cay
luong thyc quan trong nén can c¢6 su chon loc ky nhimg khu
vue chuyén doi sang trong co cho phii hop voi diéu kién ¢ ting
dia phuong. Hon nita, mot phan dién tich trong ngd c6 thé linh
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hoat chuyén sang trong ngd day véi muc dich ldy sinh khoi
lam thire an cho gia stc. Két qua nghién ctru cia dé tai KHCN-
TB.09C/13-18 da thir nghiém trong ngd day cho ning suét chat
xanh 1én dén 58 tin/ha, c6 tiém ning phat trién tot dé cung cap
thire dn xanh c6 chat lugng cao cho trau bo [5, 6].

Ngoai ra, dé dam bao ngudn cung thirc an cho muc tiéu chién
luoc tai co cdu nganh chan nudi dén nam 2020, Ha Giang can
thiét phai nghién ctru chuyén dbi mot sé dién tich dat xau sang
trong co. Trude hét, co thé nghién ctru chuyén d6i mot phan dat
da bi suy thoai & muc trung binh (trén 77.000 ha, chiém khoang
10% tong dién tich tw nhién toan tinh) sang tréng co [3]. Viéc
lam nay khong chi lam ting cung cép thirc an cho gia sic ma
con ¢6 vai trd quan trong céi tao va phuc hoi cac dién tich dat
da bi thoai hoa.

Viéc chuyén doi dat lua kém hiéu qua sang trong cdy thuce
an gia stic hodc tan dung thoi gian bo héa cua dat aé trong cay
thirc an gia stc phat trién chan nudi s& lam tang hé sb st dung
dt, gop phan giai quyét duoc tinh trang thiéu thirc dn xanh cho
gia suc trong vu dong dé thic day phat trién chin nudi dai gia
stic va gop phan nang cao thu nhap cho nguoi dan dia phuong.

Thir nghiém va nhan réng mét s6 giong o c6 nang sudt
cao, thich hop véi diéu kién dia phuong: cing véi cdc giai phap
m¢ rong dién tich, Ha Giang cén tang cudng nghién ctru thur
nghiém va nhan rong di¢n tich mot so glong co cO nang suit
cao trén dia ban toan tinh. Bén canh do, can co cdc giai phap
khuyén nong, hudng dan nguoi dan k¥ thuat tham canh ting
ning suét va khai thac ¢6 hiéu qua dién tich c6 hién c6 dé ting
kha nang cung cAp thirc an xanh cho trau bo. Cac két qua nghién
ctru cta dé tai KHCN-TB.09C/13-18 di thir nghiém trong 12
gibng cdy co lam thirc an gia stiic (VA06, co Voi xanh, Panicum
maximum TD58, Guatemala, Brachiaria Brizantha, B. Mulato
11, Voi Florida, Voi Pakchong, Ngo NK4300, Ng6 LCH9, Cao
luong dia phuong Lao Cai, Cao luong nhdp ngoai BMR6) cho
thay gidng c6 Voi Pakchong, VA06 (thudc nhom co than dimg)
va TD58 (thuge nhéom co thén bui) va glong ngd NK4300 c6
kha ning sinh truong tot va cho nang suat cao, phu hop véi didu
kién sinh thai & Ha Giang [7]. Giéng c6 Voi Pakchong cho ning
suat trén 188 tn/ha/nam, c6 VA06 178 tin/ha/nim, co Panicum
maximum TD58 1a 127 tin/ha/ndm. Dic biét 1a co Voi xanh ¢o
ning suat rat cao (trén 200 tén/ha) v chat lugng tét, thich hop
voi didu kién dia phuong, c6 thé nhan rong trén dia ban tinh Ha
Giang. Ddi véi gidng ngd NK4300 co the chuyén doi trong day
lam thirc 4n xanh cho gia stc, ning suét trong vu he thu 1én dén
trén 50 tn/ha. Gidng ngd NK4300 co thé trong & cac dat rudng
mdt vu, cic nuong ray thip, bai ven song subi dé thu chit xanh
chdn nuéi trdu bo nhiéu vy trong nam.

£ ~
Két luan

Tur céc két qua nghién ctru cho thiy, Ha Giang la tinh co
tiém nang lon vé dét dai va cac diéu kién tu nhién thuan loi dé
phat trién chan nudi trau bo. Dé bao dam ngudn cung cap thirc
an xanh cho khoang nira tri¢u con dai gia suc theo dé an phat
trién chin nudi cia tinh dén 2025, Ha Giang can ddy manh phat
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trién ca vé dién tich 1an dau tu k¥ thuat thAm canh ting ning
suét co lam thire an xanh cho chan nudi. Bén canh d6, can ¢
céc giai phap céi tao cac dong co hién 6, sir dung mot sb gidng
¢6 ¢6 nang suat cao nhu ¢o Voi xanh, VA06 va Guatemala trong
trén cac dién tich thich hop dé ting nhanh ngudn cung thirc in
xanh cho trau bo.

Nhimg giai phap chi yéu vé quy hoach si dung dat 1a
chuyén d6i mot phan cac dién tich dat da bi thoai hoa, dat trong
cay luong thuc mdt vu hoac nang suat thﬁp nhu laa can, sin,
ngd sang trong tham canh co. Ngoai ra, co mot so giai phap
khac nhu chuyén doi trong ngd lay hat sang trong ngd dﬁy lam
thire @n cho gia sic ¢ nhimg noi thich hop. Nhimg giai phap
nay khong chi gop phan tang hé sb sir dung dat, giai quyét duoc
tinh trang thiéu thirc an xanh cho gia stic trong vu déng, ma con
g6p phén cai tao bao vé dét, han ché x6i mon dat va nang cao
hiéu qua kinh t& cua qué trinh san xuét, gop phan x6a doi giam
nghéo va giup nguoi dan vuon 1én 1am gidu tir qué trinh chan
nuoi trau bo.
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Ung dung phuong phap dién di mao quan
trong kiém soat chat lwgng
thuwc pham bo sung amino axit mach nhanh

Nguyén Thanh Pam, Vii Minh Tuén, Nguyén Manh Huy,
Dwong Hong Anh, Pham Hiung Viét*

Phong thi nghiém trong diém vé Cong nghé phan tich phuc vu Kiém dinh méi trieong va An toan thue phim,
Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Noi

Ngay nhan bai 28/6/2018; ngay chuyén phan bién 3/7/2018; ngay nhan phan bién 30/7/2018; ngay chip nhan dang 6/8/2018

Tom tit:

Cac amino axit mach nhanh (BCAA) gﬁm L-valine (Val), L-leucine (Leu) va L-isoleucine (Ile) la nhitng amino axit
thiét yéu, déng vai tro quan trong trong viéc phat trién co bip nén thuong dwgce bd sung trong cac loai thue phim
dung cho van dong vién, nguoi tip thé hinh. Nghién ciru nay trinh bay viéc ng dung phwong phap dién di mao
quan sir dung detector do dd din khéng tiép xic (CE-C*D) két hop véi thiét ké thi nghiém theo phwong phap mit
muc tiéu sir dung md hinh Lip tim (RSM-CCD) nhim tbi wu héa quy trinh phén tich cac BCAA trong thwc pham
b6 sung. Cac diéu kién tdi wu dwoc xac dinh bao gdm dung dich dién ly nén (BGE) 1a dung dich axit citric 1,11M, b
sung polyethylene glycol (PEG) 2,32%, dién thé tach -16,9 kV va thoi gian bom miu 45 gidy. Qua trinh thim dinh
quy trinh dwoc thye hién thong qua viéc xac dinh mdt loat cac thong sé vé giéi han phat hién (LOD), giéi han dinh
lwong (LOQ), hé s6 twong quan dwdong chuin (R?), dd diing va dd chum. Quy trinh sau dé da dwoc ap dung dé phan
tich 4 miu that, két qua cho thay sw phit hop twong doi tét giira ham lwgng BCAA do dwoe bing CE-C*D véi thong

tin dwa ra tir nha san xuat.

Tir khda: amino axit mach nhanh, dinh dudng thé chit, dién di mao quan, ké hoach héa thwe nghiém.

Chi s6 phén loai: 2.4

Pat van de

Céac amino axit mach nhanh (BCAA) bao gdm L-valine
(Val), L- leucme (Leu) va L-isoleucine (Ile) 1a cac amino
axit thiét yéu cuia co thé, thuong dugce sit dung nhiéu trong
san xudt dugc pham [1]. Trong linh vuc thuc pham, cic
BCAA dugc sir dung rong rii trong do ubng thé thao va
thyc pham dinh dudng, bao gdm thyc pham bo sung dung
cho cic van dong vién [2]. Trong thoi gian gan day, tai
nudc ta, xu huéng tap thé hinh nhim nang cao stc khoé
va cai thién voc dang dang rat phat trién, dic biét 1a trong
gioi tré. Vi nhitng loi ich trong viée duy tri va xay dung
co bip, cac loai thyc phidm bd sung BCAA ciing rit dugc
vu chudng boi nhirng nguoi tap thé hinh. Rét nhidu san
phiam bo sung BCAA c6 mit trén thi truong, bao gom
dang vién nén, vién nang, dang bdt... Cung vdi su phat
trién cua thi truong tiéu thy, cac loai hang gid, hang nhai
cling bat dau xuét hién. Bén canh dé, ning lyc ctia nguoi
tiéu dung trong nudc chua that sy cao, cong tac quan ly th1
truong chua that su tot. Thuc trang nay datra yeu ciu can
thiét phai c6 cac bién phap nham kiém soat chat lugng cua
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mat hang nay. Viéc xdc minh hang gia, hang nhai, ngoai
céc bién phap quan Iy con c6 thé duge thuc hién thong
qua xac dinh ham lugng cta cac thanh phan chinh trong
san pham (nhu ham luong cua Val, Leu va Ile). Tuy viy,
hién nay trong nudc chua cé cac cong bd vé xac dinh ham
lugng cac BCAA trong thuc pham.

Trén thé giéi da c6 mot s6 nghién ctru xac dinh ham
lugng cua cac amino axit trong thyc phdm noi chung va
thuc phdm bd sung noi riéng. Omar va cong su (2017)
da dung thiét bi dién di mao quan (CE) két hop detector
UV (CE-UV) dé xé4c dinh 6 amino axit tu do (alanine,
asparagine, glutamine, proline, serine va valine) trong
thyc pham véi khoang tuyén tinh 2,5-40 mg/I [3]. Shigeki
Akamatsu va cong su (2013) da phan tich df”)ng thoi
16 amino axit tuy do (bao gom valine, tong leucine va
isoleucine) trong thuc pham chirc ning sita ong chiia voi
LOD tir 0,61-10,5 pg/g bang CE ghép ndi khédi phd (CE-
MS) [4]. Dazhong Shen va cong su (2013) da st dung CE
két hop detector do dan khong tiép xac cong hudng vi
phan (CE-DRC*D) dé phan tich 10 amino axit (bao gdm

34



Application of capillary
electrophoresis in quality
control of branched-chain

amino acid supplements

Thanh Dam Nguyen, Minh Tuan Vu,
Manh Huy Nguyen, Hong Anh Duong, Hung Viet Pham”

VNU Key Laboratory of Analytical Technology for Environmental
Quality and Food Safety Control (KLATEFOS), VNU University of
Science, Vietnam National University (VNU), Hanoi

Received 28 June 2018; accepted 6 August 2018
Abstract:

Branched-chain amino acids (BCAAs) including
L-valine (Val), L-leucine (Leu) and L-isoleucine (Ile)
are essential amino acids, which play an important
role in muscle development, and are often added in
food for athletes or bodybuilders. This study presents
the application of capillary electrophoresis using a
contactless conductivity detector (CE-C‘D) combined
with the experimental design using the response surface
methodology with central composite design (RSM-CCD)
to optimize the analytical process of BCAAs in food
supplements. The optimum conditions to be determined
include the background electrolyte (BGE) as 1.11M
citric acid solution added with 2.32% of PEG (m/v),
-16.9 kV of applied voltage, and 45 seconds of injection
time. Method validation is performed by defining limit of
detection (LOD), limit of quantitation (LOQ), linearity
(R?), trueness, and precision. The procedure was used to
analyse four of real samples, which showed a quite good
fit between the BCAAs content measured with CE-C‘D
and the information provided by the manufacturers.

Keywords: branched-chain amino acids, capillary
electrophoresis, design of experiments, physical
nutrition.

Classification number: 2.4
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valine va leucine) véi LOD tir 0,1-0,4 uM [5]. Trong cac
nghién ctru trén, chi nghién ciru cia Akamatsu bao gom ca
3 amino axit mach ngén, trong d6 khong phan biét leucine
va isoleucine, két qua dua ra duéi dang ham luong tong
cua 2 amino axit nay. Dé tach biét leucine va isoleucine,
Ting Wang va cong sy (2015) di thyc hién din xuit hoa
bing n-propyl clorofomat sir dung phwong phap sic ky
l6ng hiéu ning cao ghép ndi khéi phod 2 lan (HPLC-MS/
MS) [6]. Py 1a bién phap tén kém va kho thyc hién, yéu
ciu trang thiét bi dat tién cling nhu k¥ thuét cao.

Bén canh cic phuong phép sic ky truyén thong von
¢6 chi phi cao, CE véi cac wu diém nhu “xanh” hon (it st
dung cic dung méi hitu co doc hai), chi phi thip hon la
mot phuong phap nhiéu tiém nang trong phan tich thuc
pham no6i chung va kiém soat chit lugng thuc phdm bd
sung BCAA néi riéng. Ung dung CE trong phan tich ham
lugng cac BCAA, thong qua d6 kiém soat chét lugng mat
hang thuc pham bd sung BCAA 1a mot huéng di méi, thiét
thuc va kha thi. Bai bao nay trinh bay nhiing két qua dat
duoc khi sir dung CE-C*D két hop véi ké hoach hoa thuc
nghiém theo phuong phap mat myc tiéu st dung mo hinh
lip tam (RSM-CCD) dé phét trién quy trinh phan tich
kiém dinh ham lwong BCAA trong thuc pham bd sung.

Vat liéu va phuong phap nghién ciiu
Héa chit

Tat ca cac hoa chit st dung trong nghién ctru déu c6
d6 tinh khiét phan tich va dugc dat mua tir Sigma-Aldrich,
buc hoac Tokyo Chemiscal Industry, Nhat Ban, ngoai tru
axit lactic (Lac) tir Guangdong, Trung Quéc. Dung dich
chuan gbc riéng 1¢ ndng do 1000 mg/1 ciia L-Valine (Val),
L-Leucine (Leu) va L-Isoleucine (Ile) dwoc st dung dé
pha ché cac dung dich chuan hdn hop cac chat phan tich.
Céc hoa chat duge sir dung dé chuan bi cac dung dich dién
ly nén (BGE) bao gém: axit acetic, axit lactic, axit citric,
axit succinic va polyethylene glycol (PEG) 10000.

Thiét bi

H¢ dién di mao quan mot kénh van hanh béng tay duogc
su dung trong tat ca cac thi nghiém. Thiét bi nay bao gdm
mot ngudn cao thé £30 kV (Spellman, Anh), bo ghi dir lidu
e-corder (eDAQ, Uc) va detector C*D (eDAQ, Uc). Mao
quan st dung trén thiét bi 1a mao quan silica nong chay
(BGB Analytik AG, Switzerland) c6 duong kinh trong 25
pm, chiu dai tong 60 cm va chiéu dai hiéu dung 1a 49
cm. Trude khi st dung 1an dau hodc khi c6 su thay doi
vé BGE, mao quan dugc xir 1y bang cach day dung dich
NaOH 1M di qua trong 10 phut, sau d6 t6i nudc deion va
cudi cung la dung dich BGE. Nudc deion dugc tao ra tu
thiét bi Simplicity UV (Millipore, USA) dugc sir dung dé
pha ché moi dung dich va pha lodng mau.
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Ld'y méu va xir ly méu

Trong nghién ctru nay, 4 san pham thyc pham bd sung
BCAA dang bot da dugc thu thap tir cac cira hang chuyén
cung cip cac san pham cho nguoi tdp gym trén dia ban
thanh phd Ha Noi. Cac san pham duoc ky hiéu nhu sau:
MI (Xtend BCAA 30 servings), M2 (Xtend Go BCAA 30
servings), M3 (On-Gold Standard BCAA 30 servings) va
M4 (USN BCAA 30 servings). Tir mdi san pham nay, lay
chinh xac 0,5 gam mau, chuyén vao binh dinh muc 50 ml,
thém nuéc deion dén vach va lic k. Pha lodng (125 lan)
dung dich thu dugc nay vdi nudc deion va loc qua mang
loc ¢o kich thuée 16 0,2 pm. Sau do6, 1 ml dung dich sau
khi loc duge st dung dé bom vao hé CE-C*D. Bé tranh sai
s6 ¢6 thé mic phai do sy tron 1dn khong dong déu cua san
pham (khdi lugng ca san pham khé 16n, con khdi lugng
ldy mau twong d6i nho), mdi san pham dugc liy miu 3
1an, mdi 1an dugc phan tich lp 3 1an, két qua thu duoc 1a
gia tri trung binh giita cac 1an lip khac nhau. Dung dich
sau khi hoa tan (nhung chua pha lodng) cua lan 1dy mau
dau tién d6i véi mdi san pham (ky hiéu 1a M1.1, M2.1,
M3.1 va M4.1 tuong ng) dugc phan tich dong thoi bang
phuong phap CE-C*D va HPLC-DAD.

Khao sdt diéu ki¢n phan tich ban diu

Trudce khi tién hanh t6i vu hoa bang md hinh RSM-
CCD, cac khéo sat ban dau duogc thuc hién bé'mg cach tdi
wu ting nhan t6 don 1é nham xac dinh diém & tAm ctia mo
hinh ciing nhu khoang bién thién cua cac yéu té cho phu
hop. Céc diéu kién duoc khao sat bao gém: thanh phan
cua BGE, néng do BGE, dién thé tach va thoi gian bom
mau. Pdi véi thanh phan BGE, 3 dung dich axit ¢ hai
n(‘A)ng do 0,5M va 1,0M da duoc khao sat, bao gém: axit
lactic, axit succinic va axit citric, mdi dung dich axit duoc
bd sung PEG ndng d6 2% (m/v) nham loai bo twong tac
cua nhom silanol (-Si-OH) trén thanh trong cia mao quan
v6i cac amino axit.

Sau khi lya chon dugc thanh phén BGE phu hop, cac
yéu td néng do axit (0,1+1,5M), néng do chat bd trg PEG
(1+4%), dién thé tach (-12+-18 kV) va thoi gian bom mau
(10+60 gidy) dugc khao sat 1an luot nham tim ra diéu kién
phan tich téi uvu ban dau. Cac thong sé duoc sir dung dé
danh gia cac diéu kién phan tich bao gdm dién tich cac
peak va do phan giai gilta hai peak canh nhau la Ile va
Leu.

Téi wu héa diéu kién phan tich dwa trén RSM-CCD

Diéu kién phan tich tdi wu dugc xac dinh mot cach
chinh xac hon bang cach sir dung mé hinh RSM-CCD véi
diém ¢ tam la diéu kién ban dau da tim dugc. Mo hinh
xem xét sy anh huong cua bon yéu t6 anh huong: ndng
d6 BGE (0,5+1,5M), nong d6 PEG (1+3%), dién thé tich
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(-14+-18 kV) va thoi gian bom mau (40+60 gidy); mdi
yéu t duoc chia 1am 5 mirc d6 (-2, -1, 0, +1, va +2). Theo
do, c6 tat ca 30 thi nghiém can tién hanh, bao gé)m 16 thi
nghiém thugc thiét ké yéu td toan phan, 8 thi nghiém &
truc va 6 thi nghiém ¢ tam. Ham muc tiéu duoc lya chon
la do phan giai gitia hai peak Ile va Leu voi ky vong do
phan giai cang 16n cang tét. Bén canh do6, thoi gian phan
tich (tinh theo thoi gian xuat hién cua peak cudi cing,
Leu) ciing dugc stt dung nhu mdt ham muc tié€u thu hai
(tdm quan trong thap hon) véi yéu cau thoi gian di chuyén
ciia Leu nam trong khoang 900-1200 giay.

Két qua thu dugc tir mo hinh duoc danh gia thong qua
p-value hodc F-value ddi voi cac kiém dinh F-test va Lack
of fit test, dong thoi gia tri cua cac ham muyc tiéu tai diéu
kién phan tich t6i vu ma mo hinh dyu doan cling dugc kiém
tra dé dam bao su du doan cua md hinh 1a phu hop voi
thuc té.

Thim dinh phwong phadp

Phuong phép phan tich dugc danh gid thong qua mot
loat cac thong sb: gidi han phat hién (LOD), gidi han dinh
lugng (LOQ), do tuyén tinh (R?), khoang tuyén tinh, do
dung va do chum. Do tuyén tinh va khoang tuyén tinh
duoc danh gia thong qua dudng chuédn thu duoc khi phan
tich lap lai ba 1an ddi v6i ba chat phan tich & 5 mirc nong
do6 5; 10; 15; 20 va 25 mg/l. D6 chum dugc xac dinh bffmg
do 1ap lai (trong ngay) va do tai 1ap (giltta cac ngay khac
nhau) duéi dang d6 1éch chuan twong dbi (RSD) cua dién
tich peak va thoi gian di chuyén. Po lip lai (n=10) thu
duoge tir két qua phan tich trong mot ngay dudi cac didu
kién t6i uu, sir dung dung dich chuin néng d6 10 mg/l
cua mdi chat phan tich. D9 tai lap dugc xac dinh vdi cung
dung dich nhung dugc thyc hién trong 10 ngay lién tiép.
Do ding duge xac dinh thong qua hiéu suat thu hdi (trén
nén nude deion va nén mau that) ¢ hai muc néng do 7,5
va 17,5 mg/l, ddng thoi so sanh két qua phén tich ciia mot
s6 mau trén CE-C*D vé6i phuong phap HPLC-DAD. Céc
mau nay duoc chuin bi nhu da dé cap trong phan xir Iy
mau.

Két qua va ban luan

Két qua khdo sdt diéu ki¢n phén tich ban diu

Két qua khao sdt thanh phan BGE:

Trong dung dich trung tinh, cac BCAA (c6 diém déng
dién pI~6,0) ton tai chu yéu duéi dang mudi ndi khong
mang dién. Dé co thé phan tich duoc biang CE-C*D, diéu
kién tién quyét 1a can chuyén cac BCAA nay vé dudi dang
cation (pH<pK_ ~2,4) hodc dang 9nion (pH>pK ,~9.,6).
Tuy nhién, viéc phan tich trong diéu kién pH cao s& gap
nhiéu khé khin do dong dién di thim thau (EOF) kha 16n,
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lam can tro sy di chuyén cia céc anion can phan tich. Vi
vay, trong nghién ctru nay, cic BGE c¢6 modi truong axit
duoc su dung, bao gém axit lactic, axit succinic va axit
citric, trong d6 mdi loai BGE dugc khao sat ¢ hai nf”)ng do
0,5M va 1,0M. Dé han ché tuong tac cuia cdc amino axit
v6i nhom silanol (-Si-OH) trén bé mat thanh mao quan,
moi dung dich axit dugc bd sung PEG nong d6 2% (m/V)
Céc diéu kién phan tich khac dugc gilt ¢6 dinh, bao gom:
dién thé tach -15 kV, thoi gian bom mau 30 giay.

:[ imVv

(1) valine
(2) Iso leucine
(3) Leucine

1(2)(3)
e

- M
\_//‘\L—""‘\-—-A—J'M—‘_ Citric1000 mmol/l
k N M Succinic 500 mmol/l

T T T
500 1000 1500

Lactic 500 mmol/l

Lactic 1000 mmol/|

Citric 500 mmol/l

Thoi gian di chuyén (giay)

Hinh 1. Dién di db khao sat anh huéng cta thanh phan BGE téi
su phan tach cta cac chat phan tich.

Két qua thu dugc cho théy, viéc su dung cac BGE co
moi trudng axit 1a thich hop khi tit ca cac dung dich axit
duoc khao sat déu cho tin hiéu cua ca ba dbi tugng phan
tich (hinh 1). BGE véi thanh phan axit lactic cho dién tich
peak 16n nhit nhung d6 phan giai gitra hai peak Ile va Leu
lai nho nhét. Trong hai axit con lai, axit citric cho d¢ phan
giai giita Ile/Leu 16n hon ¢ ca hai nong do, do dé, axit
citric duoc lua chon 1am BGE dé phan tich cac BCAA.

Két qua khao sat nong d¢ BGE:

Nong d6 axit citric trong BGE sau d6 dugc tién hanh
khao sat trong khoang 0,1-1,5M nham xac dinh néng do
BGE thich hop nhét. Cac diéu kién khac duoc giir ¢b dinh
nhu trong thi nghiém khao sat vé thanh phan BGE. Hinh
2 thé hién su bién ddi dién tich peak cua cac, chét phan
tich va d¢ phén giai gitra Ile/Leu khi thay doi nong do axit
citric. O nong do citric cao hon, sy tach chat dién ra tot
hon va do phan giai gitra Ile/Leu tang 1én, mac du sy thay
ddi nay 1a khong 16n. Nguoc lai, khi ting nong do axit
citric, dién tich peak c6 xu huéng giam dan va giam kha
nhanh khi ndng d6 thay déi tir 1,0M téi 1,5M. Ly do cua
su bién ddi nay la boi o néng d6 16n, d6 dan cua BGE cao,
lam cho sy chénh Iéch tin hiéu gitra chit phan tich va nén
giam xuéng. Vi vay, néng d6 1,0M cua axit citric duoc lua
chon 14 diéu kién thich hop vi & diéu kién nay, ca dién tich
peak (4 mV.s) va d6 phan giai déu kha tot (1,4) khi so véi
cac diéu kién con lai.
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Hinh 2. Két qua khdo sat anh hudng ndng d¢ BGE téi dién tich
peak va do phan gidi. Ky hiéu trong hinh: S_Val, S_lle, S_Leu
Ian lugt |a dién tich cla cac peak Valine, Isoleucine va Leucine;
Rs_lle/Leu la do phan gidi gidia hai peak Isoleucine va Leucine.

Két qua khdo sat nong dé PEG:

Cac amino axit ndi chung va cac BCAA ndi riéng co
kha ning tao lién két hydro véi nhom -Si-OH tu do &
thanh trong ctia mao quan, lam can trd kha ning tach chat
trong CE. Nghién ctru nay sir dung PEG nham loai bo anh
huong néu trén ctia nhom silanol. Néng do PEG (m/v)
dugc khéo sat trong khoang 1-4 %, cac diéu kién phan
tich khac dugc gitt khong doi nhu trong khao sat nong
d6 BGE. Két qua trén hinh 3 cho thay, nong d¢6 PEG anh
huong t6i ca do 16n cua dién tich peak 1an do phan giai
gitra Ile/Leu. Dién tich peak cua ca ba chat déu tang khi
tang nong do PEG tir 1% 1én 2%, sau d6 giam dan khi
tiép tuc taing PEG. Xu hudng nay ciing dién ra dbi v6i do
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Hinh 3. K&t qua khao sat anh huéng clia ndng do PEG téi dién
tich peak va dg phan giai. Ky hiéu trong hinh: S_Val, S_lle, S_Leu
1an lugt |a dién tich cla cac peak Valine, Isoleucine va Leucine;
Rs_lle/Leu la do phan gidi gitia hai peak Isoleucine va Leucine.
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phan giai gitra [le/Leu. Bén canh d6, sy c6 mat cia PEG
con lam tang dd nhot cua BGE va lam giam cuong do cua
dong EOF, din dén thoi gian di chuyén cua cac chit phan
tich tang 1én. Tuong ty v6i thi nghiém khao sat ndong do
axit citric, diéu kién PEG 2% duoc lua chon do dap tng
dugc ca vé dién tich peak va do phan giai, dong thoi thoi
gian phan tich khong qua dai.

Két qua khao sat dién thé tach:

Dién thé tach va thoi gian bom miu 14 hai thong sb
hoat dong cua thiét bi dong vai tro quan trong ddi véi su
phan tach chét trong CE va can duoc khao sat mot cach
day du. O dién thé tach co do 16n dudi 12 kV, thoi gian
phan tich thuong kha dai, trong khi d6, do 16n dién thé
tach cao trén 18 kV c6 thé thiéu 6n dinh va gy ra nhidu
nén 16n. Trong nghién ctru nay, dién thé tach dugc khao
sat trong khoang -12 kV t6i -18 kV nham han ché nhiing
anh hudng trén, cac diéu kién khac duoc gilr ¢b dinh.
Theo xu huéng chung, khi tang dién thé tach, do linh dong
clia cac ion 16n hon, ching di chuyén nhanh hon, kéo theo
d6 1a thoi gian di chuyén ngin hon, dién tich peak giam
xubng va do phan giai ting 1én. Cac su bién ddi nay co thé
thdy dugc trén hinh 4. Mic du dién thé -18 kV ¢6 do phan
giai 1on nhat giita hai peak canh nhau l1a Ile va Leu, nhung
diéu kién -16 kV dugc lya chon do c6 d6 phan giai kha tot
(1,4) ddng thoi duong nén 6n dinh hon.
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Hinh 4. Két qua khao sat anh huéng cta dién thé tach téi dién
tich peak va do phan giai. Ky hiéu trong hinh: S_Val, S_lle, S_Leu
1an lugt la dién tich cla cac peak Valine, Isoleucine va Leucine;
Rs_lle/Leu la do phan gidi gita hai peak Isoleucine va Leucine.

Két qua khdo sdt thoi gian bom mau:

Thoi gian bom mau 1a yéu té cudi cung duoc khao
sat va dugc thay dbi tir 10-60 gidy. Khi ting thoi gian
bom mau, luong mau di vao mao quan 16n hon va dién
tich peak tang lén, gop phan dat duoc LOD tét hon. Tuy
nhién, khi lugng chét phan tich 16n, qua trinh khuyéch tan
trong dung dich dién ra nhanh hon, chan peak thuong dan
rong hon va lam giam d6 phan giai ciing nhu tinh tuyén
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tinh. Gifra thoi gian bom mau 50 gidy va 60 gidy, su thay
ddi vé dién tich cac peak ciing nhu d6 phan giai giita Ile/
Leu khong nhiéu, cho thiy luong miu duoc bom vao mao
quan d3 gan bdo hoa. Vi vay, gié tri 50 gidy dugc lya chon
lam diéu kién thoi gian bom mau.

Két qua tir ké hoach héa thwe nghiém

Sau khi xac dinh duoc diéu kién phan tich ban dau,
viée toi uu hoa duoc tién hanh béng ké hoach hoa thuc
nghiém v6i mé hinh RSM-CCD nhim dat duoc diéu kién
phan tich chinh xac hon. Piéu kién phén tich duoc tim
thiy ban dau (BGE la axit citric 1,0M bd sung PEG 2%,
dién thé tach -16 kV va thoi gian bom mau 50 gidy) dugc
st dung lam tdm ctia md hinh. Ddng thoi, qua cac khao sat
trén, khoang bién d6i ciia cac yéu t6 anh hudng ciing dugc
xac dinh: néng do axit gitric (X)) 0,5+1,5M; néng do PEG
(X,) 1,0+3,0%; dién the tach (X,) -14+-18 kV va thoi gian
bom mau (X,) 4060 giéy: Muc tiéu duogc lva chon 1a do
phan giai gitra hai peak gan nhaurlle va Leu (YJ) véi ky
vong gié tri cia Y, cang lén cépg tot. Ngoai ra, dé dap tng
nhu cau phan tich trong thuc te, thoi gian phan tich khong
nén qua dai (<20 phut, tuvong duong vdi 1200 gidy). Mat
khac, qué trinh khao sat ban dau ciing cho thay, thoi gian
di chuyén cua peak cudi cung (Leu) thudng 16n hon 900
gidy. Vi vay, dé dam bao dd chinh xac cho mé hinh, thoi
gian di chuyén cua Leu duoc lua chon lam muc tiéu tha
hai (Y,) v6iky vong do lon cua Y, nam trong khoang 900-
1200 giay (bang 1).

Bang 1. CAc yéu td anh huéng trong mé hinh va cac mic nghién
cliu tuong tng.

Mikc nghién ciru

Yéu t6 anh huong Ih(iyéu ‘},)io’n

¢ ! 2(a) - 0+ 12 (+a)
N6ng d9 axit citric X mol/l 0,5 0,75 1 1,25 1,5
Noéng d PEG X % 1 1,5 2 25 3
Dién thé tach X, kV -14 -15 -6 -17 -18
Thoi gian bom mdu X s 40 45 50 55 60

M0 hinh du doan déi voi cac ham muyc tiéu déu c6 do
tin cay thong ké cao khi cac gia tri p-value ctia mo hinh
choY vay, déu nho hon 020001, ddng thoi gie’i tri p-value
cho phép thur lack-of-fit déu 16n hon 0,1. Két qua ciing
cho thidy méi lién hé gitra ham muc tiéu va cac yéu td
anh huong 1a cac phuong trinh tuyén tinh bac nhat, trong
d6, BGE c6 anh hudng téi ca do phan giai va th0'1 gian di
chuyén (thé hlen thong qua sy co6 mit cua ndng do axit
citric (X) va nong d6 PEG (X)) trong phuong trinh). Cac
su anh huong nay déu cé tac dong duong, khi ting ndng
d6 PEG thi d6 phan giai va thoi gian d1 chuyén ciing ting
1én. Nguoc lai, ting thoi gian bom mau (X ,) s€ lam giam



do phan gidi (Y,), con tang do lon dién thé tach (X,) sé&
lam giam thoi gian di chuyén. Piéu nay la phu hop voi cac
phan tich ¢ trén. Bén canh do6, dién thé tach khong c6 mat
trong phuong trinh ném muc tiéu cua do phan gidi (Y),
con thoi gian bom mau c6 mat trong phuong trinh cua thoi
gian di chuyen (Y,). Su khong anh huong cia thoi gian
borm mau tdi thoi glan di chuyén 1a dé hiéu, trong khi sy
Vang mat cta dién thé tach trong phuong trinh cua Y, ¢
thé ly giai 1a do su thay d6i dién thé tach gay ra su thay
d6i vé ca khoang cach giira cac peak 1an d6 rong cua timg
peak. Sy anh hudng dong thoi theo cung mot chiéu hudng
nay (ting do 16n cua dién thé tich 1am giam khoang cach
peak ciing nhu thu hep chan peak) c6 thé dan tdi sy it thay
ddi ctia @6 phan giai. Cac phuong trinh ctia ham muc tiéu
duoc mo hinh dua ra nhu sau:

Y =1,211+0,259X +0,080X,-0,004X,,
Y,=2347,7+335,5X +38,1X,+95,2X,

Tir cac didu kién trén, thu dugc cac két qua tdi uu tir
mo hinh nhu sau: nong do axit citric 1,11M, nong d6 PEG
2,32%, dién thé tach -16,9 kV va thoi gian bom mau 45
gidy.

Thim dinh quy trinh phdn tich

Sau khi x4c dinh duoc cac diéu kién phén tich tdi wu,
quy trinh s& duoc tham dinh thong qua mot loat thong
sb bao gém: LOD, LOQ, khoang duong chuén va hé sb
tuyén tinh cia duong chuan, do 1ap lai va d¢ tai lap cua
dién tich peak va thoi gian di chuyén ciing nhu hi¢u suit
thu hdi trén cac nén mau khic nhau. Bang 2 trinh bay céc
két qua thu dugc khi danh gia quy trinh phéan tich. LOD

Bang 2. Két qua thim dinh quy trinh phan tich qua cac thong
s0 thong ké.

Chit phan tich Val Ile Leu
LOD (mg/l) 1,2 1,0 0,82
LOQ (mg/l) 4,1 3.4 2,7
Khodng duong chudn (mg/l) ~ 5+25 5+25 5+25
R? 0,996 0,997 0,991

Do lap lai (10 mg/l, n=10)

RSD* (%) 3,3 3,5 4,0

RSD® (%) 0,5 0.5 04

D6 tai lap (10 mg/l, n=10)

RSD* (%) 74 56 6,8
RSD" (%) 1.8 2,1 1,6
H% 9499 91103 93+102

RSD™ d¢ lech chudn tuong doi vé dién tich peak; RSD: d6 léch chudn
tuong ddi vé thai gian di chuyén.
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cua phuong phap nam trong khoang tr 0,82+1,2 mg/l, dap
mg duoc yéu cau kiém soat chat lwong thuc pham b0
sung BCAA do ham luong cic amino axit trong cdc mau
thuc té déu rat cao, khoang 100 mg/g - twong duong véi
khoang 8 mg/I sau khi xtr Iy mau. Pudng chuéin thu dugc
dua trén 5 diém chuén trong khoang 525 mg/l v&i hé sd
tuong quan R? kha tot, 16n hon 0,991. Phuong phap ciing
cho thiy d6 chum t6t khi RSD ddi véi cac thir nghiém vé
d6 lap lai va do tai lap déu tdt, nhé hon 8% ddi voi dién
tich peak va nho hon 3% dbi véi thoi gian di chuyén.

bo dung cua phuorng phap dugc danh gla thong qua
hiéu suét thu hoi (trén nén nudc deion va nén mau that)
cling nhu so sanh voi cac két qua thu duoc khi phan
tich d6i chung cung mot dung dich bang phuong phap
HPLC-DAD. Hiéu suét thu hoi trén ca hai nén mau d6i
véi tat ca cac chat phan tich déu tét, nam trong khoang 90-
110%. Bén canh d6, két qua dbi ching vé ham luong cac
BCAA trong 4 mau thuc giita hai phwong phdp CE-C*D
va HPLC-DAD kha t6t khi d9 1éch giita hai phuong phap
chi nam trong khoang 10%, trir nong d¢ Val va Leu trong
mau M1.1 sai khac lan lugt 1a 11,2% va 13,8% (bang 3).
Su sai khac nay 1a c6 thé chap nhan duoc va cho thay
phuong phap CE-C“D da phat trién hoan toan c6 kha niang
thay thé HPLC-DAD véi muc tiéu phan tich BCAA trong
thyc pham bo sung.

Bang 3. Két qua danh gia do ding clia phuong phap thong qua
phan tich déi chiing biang HPLC.

Ham lugng Val Ham luong Ile do duge Ham lugng Leu
do duwge (mg/l) (mg/l) do duge (mg/l)
Miu
HPLC-  Sai HPLC-  Sai CE-  HPLC- g
ECD by e TP pap wwie cp pap  SHEC

MLL 1491 1341 11,2 1385 1272 89 2819 2477 138

M2.1 1308 1345 28 1285 1440 -108 2465 2521 2,2

M3l 1502 1387 83 1392 1453 42 2684 2866 -0,4

M4l 1157 1188 26 119 1328 98 2355 2591 9,1

a: tinh theo cong thdc (gia tri do dugc theo CE - gia tri do dugc theo
HPLC)/gia tri do dugc theo HPLC * 100 (%).

Két qua phan tich mdu thwe (hinh 5)

Trong nghién ciru nay, 4 mau thyc thudc cac nhin hi¢u
khac nhau da dugc dat mua tur cac cura hang chuyén cung
cép céc san pham thuc phdm bo sung cho ngudi tap thé
hinh (bang 4). Két qua phan tich cho thay, ham lugng theo
cong bd cua nha san xuat kha phu hop véi gia tri do dugc
trong thyc té bang CE-C*D véi su sai khac nhé hon 10%,
ngoai trir ham lwong Val trong mau M1 (16%) va mau
M2 (18%). Piéu nay cho thay thong tin vé ham lu:orng
BCAA cua cic nha cung cdp trong nghién ctru twong ddi
dang tin cay. Ngoai ra, mdc du chua that sy rd rang nhung
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duong nhu cic nha san xuat ¢6 xu huéng b sung nhidu
BCAA hon khi ham lugng BCAA xac dinh dugc cua 3/4
miu déu 16n hon véi ham lugng ghi trén nhin. Cac két
qua thu duogc niy ciing khang dinh kha nang tng dung
ctia phwong phap CE-C“D trong phan tich ddi tuong thuc
pham b sung.

2mv . Leu
N M4

900 950 1000 1050 1100 1150 1200
Thdi gian di chuyén (gidy)

Hinh 5. Dién di do phan tich mau chuin (15 mg/l) va 4 miu
thuc.

Bang 4. K&t qua phan tich mau that.

Ham lugng Val Ham lugng Ile Ham lwgng Leu
Mau Ghi  Dodwpe oo gy Dodupe oo Ghi Dodige o
trén  bang CE- thic  nhin® bang CE- P bang CE- thic
nhin*  C'D* D nhin®  C'D*
ML 1750 2033£95 16 1750 181976 3,9 3500 3778166 79
M2 1750 1905%96 89 1750 1843:92 53 3500 3671198 49
M3 1250 1481+78 18 1250 1365¢67 92 2500 2681486 7.2
M4 1250 1216£59 2.7 1250 1199495 41 2500 2514116 0,5

a: tinh theo mg chét/1 liéu dung (khdi lugng 1 liéu duing ddi vai tiing mau:
M1: 13,26 gam; M2: 14,6 gam; M3: 10 gam; M4: 11 gam).

b: tinh theo cong thic (gia tri do dugc theo CE - gia tri trén nhan)/gia tri
trén nhan * 100 (%).

Bang phuong phap CE-C*D két hop véi viéc ké hoach
hoéa thye nghiém theo mé hinh RSM-CCD, nghién ctru da
xdy dung dugc quy trinh phan tich dong thoi cac BCAA
trong thuc pham bd sung. Quy trinh da duoc ap dung
trong thuc té dé kiém tra chét lugng san pham thyc pham
bd sung BCAA hién c6 trén thi truong, dong thoi tién
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hanh phan tich ddi ching bang phuong phap HPLC. Cac
két qua thu duoc cho thiy phuong phap CE-C*D ¢6 d9 tin
cay tét, thoi gian phén tich trong dbi ngin ma khong can
qua trinh xtr Iy mau bang din xuét hoa phic tap. Dua trén
nhitng co s& ndy, phuong phap CE-C*D c6 thé dugc ng
dung nhdm g6p phan kiém soat chat luong thuc phdm bd
sung BCAA noi riéng va céc loai thyc phdm bo sung noéi
chung trén thi truong.

Nghién ctru nay dugc tai trg bdi Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia Ha Noi thong qua dé tai
ma s6 TN.17.22. Céc tac gia xin tran trong cam on.
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Tom tit:

Vit liéu composite Ag@Zr-CPEB dwoc tong hop trén co sé két hop kim loai Ag vao vat liéu khung hiru co kim loai
Zr-CPEB. Vit li¢u nén Zr-CPEB dugc t6ng hop tir mudi kim loai Zr(IV) va 1,4- bis(2 [4-carboxyphenyl]ethynyl)
benzene (H,CPEB) theo phlrong phap nhlet dung méi. Kim loai Ag dwoc du’a vao ciu triic ciia Zr-CPEB theo quy
trinh hai giai doan gom tAm ion Ag(I) 1én céu tric Zr-CPEB va khir Ag) vé Ag bang NaBH,. Céu tric cia Zr-CPEB
dwoc xac nhan bang phép do nhiéu xa tia X dang bét (PXRD), sw hién dién ciia Ag trong vat liéu composite dwgc
chirng minh biang phwong phap do UV-Vis, FESEM-EDS va TEM. Hoat tinh xiic tac dién hoa ciia vat li¢u dwoc
khao sat bang phu’o‘ng phap quét thé vong tuin hoan trong dung dich Na,SO, 0,5M (pH 7,2). Két qua nhén dwoc
cho thay, Ag chiém 2% khdi lwgng va cé tiac dong tang cwong hoat tinh xic tac cua vat liéu composite dbi vei phan
u’ng phan tach nu’(rc tao H,. Mt dj dong sinh khi H, ¢ qua thé 850 mV/RHE ciia vit liéu Ag@Zr-CPEB ting 2,5
14n so véi vat liéu nén Zr—CPEB

Tir khéa: phan ng sinh khi hydro, vat liéu composite khung hiru co’ kim loai, vat liéu khung hitu co kim loai, xte

tac dién hoa.

Chi sé phdn logi: 2.5

Hydro dugc xem la nguén nhién li¢u sach va tai tao do
phan tmg ddt chay hydro véi oxy tao ra nudc sach, khong co
san pham phu va khong gy phat thai khi nha kinh. Trong tu
nhién, hydro c6 trit lwvong rat 16n nhung chu yéu & dang lién
két véi oxy va carbon trong phan tir nue va cac hop chét
hydrocarbon. Trong cong nghiép, hi¢n nay hydro dugc san Xuat
chu yéu tr khi ty nhién. Tuy nhién, su can kiét ngudn ning
luong hod thach kém véi van dé bién d6i khi hau do st dung
nhién lidu hoa thach doi hoi phai nghién ciru san xuét hydro tir
cac ngudn nguyén liéu sach va tai tao. Trong do, san xuét hydro
tu nude la Iya chon dugc quan tdm nhét hién nay. Hydro co
thé dwoc san xuat tir nude thong qua phan img phén tach nudc
tao hydro va oxy. Phan tmg phan tich nudc c6 thé thuc hién
bang phuong phap dién ly nu6e, quang phan ly nude hodc két
hop quang - dién ly nudc trén co so st dung cac cht xiic tac
pht hop. Tuy nhién, thach thtc 16n nhét hién nay 1a phan tng
phén tach nudc doi hoi nang lugng 16n (AG =+ 237,2 kl/mol).
Qua trinh dién phan nuéc gdm phan Gng khir nude tao hydro &

‘Tac gia lién hé: Email: Ivhai@hcmus.edu.vn
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cathod (hydrogen evolution reaction - HER) va phdn tng oxy
hod nude tao oxy ¢ anod (oxygen evolution reaction - OER).
Do thé khir chuan cua cap H'/H, va O,/H,0 1an lugt 14 0 V va
1,23 V (so véi dién cuc hydrogen NHE) nang luong i thleu
cho phan tmg dién phén nude 1a 1,23 eV [1, 2]. Trong thuc té,
can st dung xuc tac dé gia tbe qua trinh dién phan nudc. bén
nay, kim loai Pt va oxit IrO, twong ing la chét xtc tac t6t nhat
cho phan tng HER va OER [1-3]. Tuy nhién cac xtc tac nay
khé dit tién, kho trién khai vao san xuat cong nghiép. Do viy
cac nghién ctru hién nay tép trung phat trién cac vat liéu c6 hoat
tinh xuc t6t thay thé Pt v6i gia thanh ré hon [1-4]. Trong nhiing
nam gan ddy, viéc nghién ctru ing dung vat liéu khung hitu co
kim loai (Metal organic frameworks - MOFs) lam vat li¢u xac
tac, ddc bi¢t 1a xuc tac cho phdn ung phan tich nudc thu hit
nhiéu sy quan tim nghién ctru trén thé gioi [5-7]. Do phan tmg
dién phan nudc xay ra trong moi truong nudc, vat licu MOFs
lam xtc tac cho phan tmg dién phan nudc phai 6 do bén cao
trong moi truong nudc ¢ cac pH khac nhau. Cac vat lieu MOFs
trén co s& mudi kim loai Zr, Cr, Ti dap ng duoc céc yéu cau
nay [8-10]. Ngoai ra, hoat tinh xtic tic cua vat liéu MOFs cling

M
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Abstract:

Ag@Zr-CPEB composite was synthesized by the
incorporation of Ag metal into the Zr-CPEB metal-
organic framework. The Zr-CPEB was synthesized from
Zr(IV) salt and 1,4-bis(2-[4-carboxyphenyl]ethynyl)
benzene (H,CPEB) linker by the solvent-thermal
method. Ag metal was incorporated in Zr-CPEB via a
two-step process, including (i) absorption of Ag(I) ions
into the Zr-CPEB and (ii) reduction of the Ag(I) ions to
Ag by NaBH,. The structure of Zr-CPEB was studied
by Powder X-Ray Diffraction (PXRD). The presence
of Ag in the composite was investigated by UV-Vis
spectroscopy, FESEM energy dispersive X-ray (EDX),
and TEM methods. Electro-catalytic properties of the
Zr-CPEB support and Ag@Zr-CPEB composite were
examined by the cyclic voltammetry (CV) method in 0.5
M Na,SO, (pH 7.2) aqueous solution. The results showed
that the amount of Ag in the as-prepared composite was
ca. 2% wt. Ag had increased the catalytic activity of the
composite for the hydrogen evolution reaction (HER).
The current density (at 850 mV/RHE) for HER of the
Ag@Zr-CPEB composite was increased by 2.5 times
compared to that of Zr-CPEB.

Keywords: electrocatalytic, hydrogen evolution reaction
(HER), metal-organic frameworks (MOFs), metal-
organic framework composite.

Classification number: 2.5
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dwoc nghién ctru céi thién thong qua viée két hop cac kim loai
chuyén tiép, kim loai quy, oxit kim loai vao cau truc cia MOFs
[11,12].

Trong nghién ctru nay, ching toi két hop kim loai Ag 1én vat
liéu MOF Zr-CPEB tao thanh composite Ag@ZrCPEB nhim
tang cuong hoat tinh xuc tac dién hoa ddi v6i phan tmg khur
nudce tao hydro.

Hoa chét va phuong phap
Hod chit

Methyl4-iodobenzoate, 1,4-diethynylbenzene, toluene, acetic
acid dugc cung cép boi Cong ty Acros. Bis(triphenylphosphine)
palladium (II) dichloride, triethylamine, zirconyl chloride
octahydrate, copper (I) iodide, N,N-dimethylformamide (DMF),
hydrochloric acid va tetrahydrofuran dugc cung cip boi Sigma
Aldrich. Sodium chloride, potassium hydroxide, n-hexane,
ammonium chloride, diethyl ether, methanol va chloroform dugc
cung cap boi Cong ty Fisher. Silver nitrate, sodium borohydride
dugc cung cip boi Cong ty Merck.

Phwong phdp tong hop

Téng hop linker H,CPEB: linker 14-bis(2-[4-
carboxyphenyl] ethynyl)benzene (H,CPEB) duoc tong hop
theo quy trinh 2 giai doan (hinh 1) [ 13

D e

PhCOOMe
Pd(PPh;),Clz &

Cul, TEA toluene

#

MeQOCPh 76.2%

KOH
MeOH, THF, H:0

HOOCO = \_/ = QCOW

T8.7%

Hinh 1. So dé tong hgp linker 1,4-bis(2-[4-carboxyphenyl]
ethynyl)benzene (H,CPEB).

Giai doan déu tién 1a phan tmg ghép cap Sonogashira giira
1,4-diethynylbenzene va hai phan tir methyl 4-iodobenzoate
thu dugc san pham 1,4-bis(4-carbomethoxyphenyl-ethynyl)
benzene (hidu suét 76,2%), két qua phan tich IR (cm™): 1720
(CO). 'H-NMR (CDCL,): 6 3,94 (s, 6H), 7,59 (d, 4H), 8,02 (m,
4H), 7,54 (s, 4H). Giai doan th{ hai 1a thuy giai san pham tu
phan tmg ghép cap cho ra san pham H,CPEB (hi¢u suat 78,7%,
két qua phan tich IR (cm™): 2804 (m br), 1681 (s). '"H-NMR
(DMSO-d°): 6 7,66 (s, 4H), 7,68 (d, 4H), 7,98 (d, 4H)). Két qua
phén tich cau tric linker H,CPEB bang céc phuong phap IR,
NMR 'H va '*C phu hop véi két qua da cong bo [13].

To ong hop vdt liéu Zr-CPEB: vat li¢u Zr-CPEB duogc téng
hop bang phuong phap nhiét dung méi theo quy trinh sau [13]:
hoa tan 10,9 mg mu6i ZrOCl,.8H,0 va 12,4 mg linker H,CPEB
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vao 4,0 ml hon hop DMF/acetic acid (v/v = 3,8:0,2), cho hon
hop trén vao binh phan tmg bang thuy tinh 10 ml ¢6 nap day
va gia nhiét & 120°C trong 36 gio trong diéu kién tinh. Két
thuc phan tng, dé hdn hop phan ung ngudi ty nhién vé nhiét
d6 phong, ly tim lay san pham ran va rira/ngam san pham voi
dung méi DMF (3 ngay, 3 1an mdi ngay voi 10 ml dung moéi) va
trao d0i v6i dung moéi chloroform (3 ngay, 3 1an mdi ngay véi
10 ml dung méi). San phdm rén thu duoc sau khi trao doi dung
moi duge lam kho ¢ nhiét 46 phong va hoat hoa ¢ 120°C duéi
ap suét thip trong 24 gio thu duoc vat liéu Zr-CPEB.

Tong hop vt liéu Ag@Zr-CPEB: vt liéu composite Ag@
Zr-CPEB dugc tong hop theo quy trinh hai giai doan [14]: cho
50 mg Zr-CPEB dang bot vao 3 ml nudc cét, phan tan trong
bé siéu am 5 phut tao huyén phu ddng nhat, thém 2 ml dung
dich AgNO, 0,2M da chudn bj trude do vao huyén phu trén.
Hon hop duge khudy tir 0 nhiét do phong trong 24 gio, sau
d6 ly tam, rira voi nude cat va sy kho ¢ 60°C trong 6 gio véi
ap suit thép thu dugc chét ran mau vang nhat (giai doan 1).
Ton Ag" tam vao vat liéu Zr-CPEB dugc khur voi NaBH, bang
cach phan tan san pham rdn thu dugc trong giai doan 1 vao 3
ml dung dich NaBH, 0,1M trong diéu kién khudy tron trong 2
2i0 ¢ nhict do phong (giai doan 2). Ket thiic giai doan 2, ly tam
tach va rira chat rin véi nu(yc cét, say kho o 80°C trong 8 gio
dwoc mot hdn hop chit rin mau ndu sdm 13 composite Ag@
Zr-CPEB.

Phdn tich cau triic va hoat tinh xuc tac dién hoa

Phan tich cdu triic: vt liéu Zr-CPEB duoc phan tich cdu
triic tinh thé bang phuong phap nhiéu xa tia X dang bot (PXRD)
str dung thiét bi Bruker D8 advance - ngudn phat xa Cu Kot (A
=1,54178 A), dic tinh hap thu quang dwoc phan tich trén thiét
bi JASCO V-670 UV-Vis spectrophotometer. Hinh thai vi cau
trac cua vat liéu dugc phan tich béng kinh hién vi dién tu quét
(FE-SEM) Hitachi S-4800 va kinh hién vi dién tir truyén qua
(TEM) JEOL JEM 1400.

Hoat tinh xiic tac dién hod: hoat tinh xuc tac cua vat liéu
d6i v6i phan tng khir H* dugc phan tich bang phuong phap
quét thé vong tudn hoan (Cyclic voltammetry-CV) st dung
thiét bi AUTOLAB két ndi phan mém NOVA (Eco Chemie,
Netherlands). Té bao dién hoa 1a hé ba dién cuc gdm dién cuc
lam viéc 1am tir thuy tinh dan dién FTO (day 2,2 mm dién tré
7 ohm/sq, Solaronix), dién cuc so sanh Ag/AgCl, dién cuc
ddi 1a lugi Pt. Vat liéu nén Zr-CPEB va composite Ag@Zr-
CPEB duoc phu 1én dé thuy tinh dan FTO theo quy trinh nhu
sau: phan tan 5,0 mg vat liéu vao 2 ml isopropanol trong bé
siéu am (15 phat), 1ay 10 pl huyén phu trén nhé 1én mat dan
cta tim FTO (1x5 cm) véi dién tich pha 1,0 cm?, siy mau ¢
120°C trong 1 gior dé loai bo dung méi trude khi do dién hoa.
Dung dich dién ly la Na SO, 0,5M (pH 7,2) dugc suc khi N,
30 phut trude moi phép do The dién cyc do theo dién cyc so
sanh Ag/AgCI/KCI 3,0M dugc quy doi vé thé RHE (Reversible
Hydrogen Electrode) theo biéu thirc (1).
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E =E

(RHE)

+ 0,059 pH + E° (1)

Trong do, E Ag/AgCl 14 thé dién cuc do bing dién cuc Ag/AgCl,
=+0,210V1a

pH cua dung dich Na SO, 0,5M bang 7,2 3 N
thé khir chuan cua dlen cuc Ag/AgCI/KCI 3,0M ¢ 25°C.

Ag/AgCl Ag/AgCl

Két qua va ban luan
Phan tich céu triic ciia vit ligu Zr-CPEB

Két qua phan tich nhidu xa tia X cta vat liéu Zr-CPEB (hinh
2) cho thay xudt hién miii nhiéu xa c6 cudng d6 manh & goc 20
3,8 ddc trung cho clu tric xép cta vat liéu MOFs. Ngoai ra, cac
miii nhiéu xa ddc trung khac trong viing 26 tir 5 dén 30 cia vat
liéu Zr-CPEB ciing dugc ghi nhan trén gian d6 PXRD cho thay
da tong hop thanh cong vat liéu Zr-CPEB [13].

Cudng dj (a.u.)

T T T T T T T T T T 1

20/° (Cu Ka)

Hinh 2. Gian d6 PXRD ctia vat liéu Zr-CPEB.
Phan tich cdu triic ciia vdt liéu composite Ag@wZr-CPEB

bé ching minh sy hién dién cua kim loai Ag trong chu triic
cta vat li¢u composite Ag@Zr-CPEB, chung t6i phan tich dac
tinh hap thu quang ciia vét liéu Ag@Zr-CPEB so sanh voi vat
liéu nén Zr-CPEB (hinh 3). Két qua do UV-Vis cho thiy, ngoai
ving hép thu ¢ s6 song dudi 400 nm cia vat liéu MOF nén,
phé hép thu ctia composite Ag@Zr-CPEB xuat hién miii hap
thu mai ¢ s6 song 436 nm dic trung cho dic tinh hip thu cua
kim loai Ag ¢ kich thudc nanomet [15] (hinh 3). Cudng do miii
hép thu khong manh cho phép du doan ham lugng Ag trong
composite nho. Két qua phan tich PXRD mau vat liéu Ag@
Zr-CPEB khong tim thay cac miii nhiéu xa dic trung cho Ag
do ham luong Ag trong mau thip. Cac két qua cong bd trén
thé gidi vé cac vét ligu composite ché tao tir vat liéu MOFs va
hat nano kim loai ciing cho két qua twong tu, theo d6 phuong
phép nhiéu xa tia X goc rong khong xac dinh duge cac mili dic
trung ctia cac hat nano kim loai khi ham lugng cta chiing thap
hon 4,9% khéi luong [16]. Bé chimg minh sy hién dién cua Ag
trong mau composite, ching toi sir dung céc k¥ thuat phan tich
UV-Vis, EDS va TEM.
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Hinh 3. Phd hap thu UV-Vis clia vat li¢u composite Ag@Zr-CPEB
so sanh véi vat lidu MOF nén Zr-CPEB.

Hinh 4. Phé EDX ctia Ag@Zr-CPEB, anh nhé chen vao chi vi tri
phan tich EDS trén mu vat ligu.

Bang 1. Thanh phan phan tram theo khéi lugng (% wt) va theo
nguyén td (% at) cla vat liéu Ag@Zr-CPEB

Nguyén t6 wt % at %
C 80,21 86,85
0 8,98 8,73
Zr 8,75 423
Ag 2,06 0,19
Téng 100,00 100,00

Két qua phan tich FESEM-EDS xic nhan sy hién di¢én cta
nguyén t6 Ag trong mau composite voi ham luong khoang 2%.
Két qua EDS kha phu hop véi két qua phan tich UV-Vis. Ngoai
ra, phan tich EDS ciing ghi nhan dwgc cac nguyén to chinh
C, O, Zr ¢6 trong thanh phén ctia vat liéu MOF nén Zr-CPEB
(hinh 4, bang 1). Cac két qua phan tich UV-Vis va EDS cho
phép khang dinh da két hop thanh cong kim loai Ag 1én céu
truc cua vat licu MOF Zr-CPEB theo quy trinh hai giai doan.
Theo d6, cac lién két alkyne (ndi 3) trong cau tric cua linker
14 cac tdm hdp phu manh dbi vé6i cac ion kim loai chuyén tiép
[14], trong giai doan 1, ion kim loai Ag” bi h?ip phu va giir lai
trén cac tim nay, sau d6 bi khir thanh kim loai Ag trong ciu
triic x0p ciia Zr-CPEB trong giai doan 2. Két qua phén tich
FE-SEM cho thdy vét liéu composite Ag@Zr-CPEB ¢6 cu
triuc déng nhét, don pha bao gém cac chum hat duoc két tu tir
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cc tinh thé Zr-CPEB (hinh 5A). Diéu nay cho thay qua trinh
két hop kim loai Ag khong lam pha huy cau trac cua vat liéu
MOF nén. Két qua phén tich TEM cho thy c4c hat nano kim
loai Ag (dwong kinh <10 nm) phan b bén trong cdu tric cla
vat liéu nén Zr-CPEB véi mét do thap (hinh 5B). Két qua phan
tich TEM kha tuong dong véi két qua nhan duoc tir phuong
phap PXRD, UV-Vis va EDS déu cho thiy ham luong Ag trong
mau composite thip.

100 nm

Zr-CPEB

mm x40.0k SE(M)

Hinh 5. Anh FE-SEM (A) va anh TEM (B) ciia composite Ag@
Zr-CPEB.

Hoagt tinh xiuic tac dién hod cho phdn ing HER

Hoat tinh xuc tac dién hoa cua vat li¢u Ag@Zr-CPEB d6i
v6i phan g sinh khi H, duoc khao sat trén co s¢ so sanh
duong cong CV cua vt liéu composite Ag@Zr-CPEB voi vat
liéu nén Zr-CPEB trong moi truong dién ly Na,SO, 0,5M (pH
7,2). Két qua phan tich CV vt liéu nén Zr-CPEB tren dé thuy
tinh dan dién FTO cho thay hoat tinh xuc tac cua vt liéu MOF
nén Zr-CPEB cao hon hin ban dan F: SnO, trén dién cuc thuy
tinh dan. Vi cung diéu kién do, mat do dong khu tai qua thé
850 mV/RHE cua vét liéu Zr-CPEB (2 mA/cm’) cao gap 4 lan
vat liéu F:SnO, (0,5 mA/cm?). Qua thé phan tmg khur H' trén
vat liu Zr—CPEB dich chuyén vé phia duong so véi thuy tinh
dan (hinh 6a,b). Két thiic qué trinh dién phan, 16p vét liéu van
con bam chic va cho dic trung CV khong thay doi khi quét
nhiéu chu ky cho thay 16p phu bam tét va c6 d6 bén cao trong
dung dich nudc.

(a) FTO
(b) Zr-CPEB/FTO

(c) Ag@Zr-CPEBIFTO }
04

(@)

(b)

Mat dé dong (mA/cm?)

-8 = T T T T T T 1

T
-10 -05 00 05 1,0 1,5 20 25
Dién thé (V theo RHE)

Hinh 6. Pudng CV ctia thuy tinh dan FTO (a) so véi vat liéu Zr-
CPEB (b) va Ag@Zr-CPEB (c) phd trén dé& FTO trong méi trudng
Na,SO, 0,5M (pH 7,2), téc d quét th&€ 100 mV/s.



Khi két hop kim loai Ag vao vét liéu MOF Zr-CPEB, hoat
tinh xuc tac cta vat liéu dugc cai thién dang ké. Theo d6, mat
d6 dong khur ctia composite Ag@Zr-CPEB (5 mA/cm?) tang
2,5 1an so voi vat liéu nén Zr-CPEB va 10 1an so véi FTO tai
cung qua thé 850 mV/RHE. Qua thé khir H* trén vét liéu Ag@
Zr-CPEB tiép tuc dich chuyén vé phia duong hon so véi vat
liéu nén Zr-CPEB (hinh 6b,c).

Su gia tang hoat tinh xuc tac khi c6 sy hién dién cta kim
loai Ag trong thanh phin ciia vét lidu composite ¢6 thé dugc
giai thich theo co ché bay dién tir ciia cac tam kim loai Ag [17],
theo d6 dién tir cung cAp tir mach ngoai qua ban dan FTO sau
khi bom vao Vflng dan (CB) cua vat liéu Zr-CPEB 14 ban dan
¢6 do rong ving cam 2,88 eV [13] dé dang chuyen qua cac tam
kim loai Ag von c6 mirc ndng lugng Fermi thap hon nang luong
ving dan cua MOFs. Tai day, cac dién tir ton tai lau dai hon va
phan b trén bé mit cua cac hat kim loai Ag trd thanh nguf”)n
cung cép dién tir cho phan Gng khir H' tao hydro (hinh 7).

20"
FTO(CB) e
CB H,
2,88 eV
VB
Zr-CPEB

Hinh 7. So dé minh hoa co ch& chuyén dién ti trén vat liéu
composite Ag/Zr-CPEB cho phan tng HER.

Keét luan

Viée két hop kim loai Ag vao vat licu MOF Zr-CPEB cai
thién dang ké hoat tinh xtic tac dién hoa cua vat liéu dbi voi
phan ung giai phéng hydro trong moéi trudong trung tinh (pH
7,2) véi mat do dong khir tang 2,5 1an so véi vat liéu nén
0 qua thé 850 mV/RHE. Vit liéu Zr-CPEB ¢ dd bén cao
trong mdi truong nudc va cé trién vong tmg dung lam vat
liéu nén trong ché tao cac hé composite lam xuc tac dién hoa
cho phan tmg dién phan nudc san xuat hydro.
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Nghién ciru tong hop vat liéu trao doi ion
tr nhya thai bang phan ung sulfo hoa dang dong the,
trng dung loai bé Cr’* trong méi truong nwéc
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Tom tit:

Polystyrene thai tir coc, dia nhua dung mt lan dugc hoa tan trong dung moi cyclohecxane (C,H,,) va bién tinh boi
axit sulfuric (H,SO,) nong do 98% daé tao ra vat liéu trao dbi cation ung dung cho muc tiéu loai bo Cr** trong nuéc.
Pho hong ngoai FTIR cho thay ¢6 xuit hién nhom sulfonic & vit li¢u sau bién tinh. Két qua nghién ciru ciing chi ra
tong dung lugng trao dbi ion ciia vit liéu phu thudc vao cac diéu kién ctia phwong phap bién tinh (nhiét d§, thoi gian
bién tinh...). Tong dung lwgng trao doi ion ciia vat li¢u dwge diéu ché trong diéu kién téi wu theo phwong phap nay
12 40,85 mg/g dbi véi crom. Vat liéu nhya thai polystyrene bién tinh di dwoc chirng minh ¢6 cac tinh chét ciia nhya
trao ddi ion, ciing nhw ¢6 tiém ning dé loai bé Cr®* trong nuwéc.

Tir khéa: crom, nhwa polystyrene thai, phan img dong thé, sulfo héa, trao doi ion.

Chi sé phén logi: 2.7

Md dau

Qué trinh d6 thi hoa nhanh chéng va su phat trién kinh té kéo
theo nhu cau tiéu thy, sir dung hang hoa tién loi ngay cang gia ting.
Cac san phém bao bi, dd dung mot 1an nhu cdc, bat, dia, thia, dia,
hop... duge wa chudng do tinh tién ich va tiét kiém thoi gian, dan
dén luong réc thai nhya tang 1én véi toe do chong mat qua timg
nam, vuot xa hau hét cac loai vat liéu nhan tao khac [1]. Qua trinh
ndy dan dén tinh trang ty 16 nhya trong chat thai rin do thi (tinh
theo theo khdi lugng) tang tir dudi 1% nam 1960 1én hon 10% vao
nam 2005 ¢ cac nude co thu nhap trung binh va cao [2], va ty 1¢
nay gia tang déu dan trong sudt 5 thap ky qua [3]. Tuy nhién, rat
it trong s6 d6 duoc thu gom, xtr ly, tai ché mot cach hop 1y, giy
anh huong 16n t6i moi truong va sire khoe con nguoi. Thanh phan
chinh cua nhitng san phim nhya dyng thyc pham dung mot 1an la
polystyrene [4]. Khi tai st dung ¢ nhiét dg cao, styrene duoc giai
phong; monomer nay ¢6 kha ning di chuyén vao thirc an, 1a mot
chat doc than kinh, c thé gdy ung thw, pha hily DNA... [4, 5]. Do
d6, dé an toan cho ngudi sir dung va giam bét chi phi cho qué trinh
thu gom tai ché, mg dung nhya thai chira polystyrene vao xir ly
mdi truong la mot van @& rat can thiét.

Céc hop chat chira crom hién nay dang duge st dung rong rai
trong cong nghiép, didu d6 dan dén sy ton tai voi ham lugng cao
cia chat nay trong nudc thi, phd bién nhét la dang hoa tri 11T va
VI. Crom chu yéu dugc su dung trong 16p phu nhya, ngan chin
qué trinh an mon thép trong diéu kién am udt, sir dung trong cong
nghiép thudc da, trong bt mau va thude nhudm, chong sau, nim
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va vi khuan khi bao quan gd [6]. Su tich tu va phan tan cta crém
thong qua chudi thirc an c6 nguy co cao gy anh hudng dén sirc
khoe con nguoi [7], do d6 nghién ciru vé chiét tach, loai bo ion
crom tir nguon nudc bi 6 nhiém 1a mot vén dé quan trong trong
bdo v¢ strc khoe cong dong va nhan dugc sy quan tam dac biét cua
cac nha moi truong.

Ngiy nay, nhiéu phwong phdp da dugc ap dung dé loai bo
crom khoi nudc thai nhu: chuyen héa, két tua, loc mang, thim
thau ngugc...; trong do trao doi ion duge dé cap nhu mot cach
hiéu qua dé loai bo crom khoi nudc thai [8]. Phuong phap trao doi
ion con thé hién dugc vu diém khi c6 thé két hop qua trinh tai sinh
vét liéu trao ddi, do d6 giam duoc cac vin dé vé bun thai (khi xir
Iy bang phuong phap két tua) va tiét kiém chi phi hon (so vdi cac
phuong phap st dung mang) [9]. Nghién ctiru nay tap trung vao
bién tinh nhua thai chira polystyrene (PSW) thanh nhua trao doi
cation (PSW-S) dé loai bo crom khoi nude thai.

Ddi tugng va phuony phap nghién ciiu
Doi twgng nghién ciru

Nhua thai chira polystyrene, sau day duoc goi tat 1a nhya thai
polystyrene (PSW) la thia, dia, cdc nhua loai ding mot 1an da qua
str dung dugc thu gom tir cdc nha hang hodc cac quan café. Nhua
thai polystyrene sau khi thu gom dugc rira sach hoan toan dau mé
va thirc an bam dinh bang nudc may va nude cét.

Dung dich Cr** nong dg 100 mg/l dugc chuan bi trong phong
thi nghiém dé mo phong méau nudc thai chira crom trong thuc té.
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Abstract:

Polystyrene waste from disposable cups and plates was
dissolvedin cyclohexane and denatured by sulfuric acid to
synthesise cation exchange materials which were applied
to remove Cr3* in water. In this study, cyclohexane was
used at 60°C to prevent phase separation. The spectrum
of the modified materials was calculated by the FTIR
technique, and the existence of the additional sulfonic
groups in the structure of plastic waste after sulfonation
was proved. The results showed that total ion exchange
capacity of the modified material was affected by the
experimental conditions (temperature, modification
time, etc). Total ion exchange capacity of materials
synthesised by this method in the optimal conditions
was 40.85 mg/g for chromium. Polystyrene waste after
modification process had characteristics of ion exchange
materials and showed the potential to remove Cr*" in
water.

Keywords: chromium, homogeneous reaction, ion
exchange, polystyrene waste, resin, sulfonation.
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Phuwong phdp nghién ciru

Phuong phdp bién tinh: nhua thai dwgc cat thanh cac miéng
nho kich thude 0,2 cm? Mot lugng nhua thai duoc lic lién tuc
voi cac thé tich dung méi cyclohexane khac nhau, ¢ toe do 200
vong/phut trong khoang thoi gian t6i wu [10, 11]. Sau d6, 10 ml
axit sulfuric nong 98% duoc thém vao mdi binh, phan tmg sulfo
héa & dang dung dich dong nhat duogc thyc hién ¢ cling toc d¢ lac.
Sau khi phan g két thiic, phan san pham nhya bién tinh PSW-S
khong tan dugc loc va rua béng nude ct mudi 1an dé loai bo hét
axit du. Nhya da bién tinh dwoc trung hoa bing cich ngdm nhua
vao dung dich NaCl 0,1M, sau d6 sdy kho [12]. Céc diéu kién thi
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nghiém t0i wu cho qua trinh bién tinh di dugc nghién ctru béng
cach thay d6i thoi gian ldc, nhiét do duy tri trong budc hoa tan va
thoi gian phan tmg trong budc sulfo hoa. Hiu qua va chat luong
cua san pham nhya trao dbi cation tir polystyrene thai da bién tinh
duogc danh gia bang tong dung luong trao doi, duoc tinh todn tir két
qué thi nghiém c6t, v6i cac cot c6 duong kinh 8 mm, toe do dong
vao cot 1a 2 ml/phut.

Vit liu trao doi cation hiéu qua tot nhat tir polystyrene thai da
duoc tao ra voi bo diéu kién thi nghiém tdi wu theo phuong phap
bién tinh nay, la két qua cua cac thi nghiém trén. Thi nghiém cot
trao doi ion duoc thyc hién véi cot c6 duong kinh trong 8 mm,
nude thai tong hop ¢6 ndng do 100 mg/l Cr**, luu lugng dong vao
2 ml/phut, chiéu cao vét liéu 10 cm; mau duge léy theo cac mdc
thoi gian.

Phuwrong phap phan tich: trong nghién ctru ndy, cac nhom chirc
ciia nhya thai polystyrene ban ddu va sau bién tinh duoc x4c dinh
bing quang pho FTIR trén may SHIMADZU FTIR Model Affinity
- 1S (Nhat Ban) tai Khoa Hoa hoc, Truong Pai hoc Khoa hoc Ty
nhién, Pai hoc Qudc gia Ha Noi. Nong do Cr** duoc phan tich bang
méy quang phd Plasma (ICP - OES) tai Trung tam Phén tich thyc
nghiém dia cht, Tong cuc Dia chat va Khoang san Viét Nam. Céc
héa chit sir dung bao gom NaCl do tinh khiét 99%, CrCl,.6H,0
do tinh khiét 99% va dung moi hitu co cyclohexan (CH,,) do t1nh
khiét 99,5%, tir nha san xudt Merck. Tét ca cac dung d1ch khi pha
ddu st dung nudc cAt.

Két qua nghién ciiu
Diic tinh ciia nhua di bién tinh PSW-S

Két qua hinh thai hoc ctia bé mat vat liéu phan tich theo phuong
phap SEM duoc mo ti trong hinh 1. CAu tric vt liéu PSW-S bao gdm
céc khdi coc nho o chidu dai 2-6 um; ching xép chong 1én nhau, tao
thanh céc khi 16n hon. Céc khéi 16n duge gén va dan xen nhau, tao nén
bé mit ctia san phim PSW-S x0p v6i nhiéu 16 rdng, diéu ndy ¢o thé do
phan (mg sulfo hoa cua nhya polystyrene. Hinh thai bé mit ndy thé hién
qu trinh gén thém gbc - -SO,H vao nhya thai da xay ra; vét liéu sau bién
tinh c6 dién tich bé mat lon ting kha ning tiép xuc giira ion va vét liéu,
gitip cai thién hiéu sudt xir Iy Cr**,

Hinh 1. Anh SEM ciia mau nhuia thai polystyrene sau khi sulfo héa & cac
mic dd phéng anh khac nhau: a) -1 pm; b) -2 pm.

Su ¢6 mit cia cac peak trong dai budc song thé hién céc lién
ket thanh phan cua nhya thai polystyrene trudc va sau khi bién tinh

bing H,SO, (thém vao lién két cia nhom -SO .H), dugc biéu dién &
anh chup pho hong ngoai FTIR (hinh 2).
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Hinh 2. Phd hap thu hdng ngoai clia PS, PSW, PSW-S. Déu sao (*) duoc
danh d&u cho vi trf clia cac dai hdp thu chinh cda goc sulfonate va ky
hieu (**) cho thay su lién két clia cac nhom sulfonic véi vong thom clia
PSW.

Két qua pho hong ngoai ctia PS va PSW la tuong tu nhau, céc
dai peak trén hinh 2 cta 2 loai nhya khong cho théy su khac biét
nhiéu vé s luong ciing nhw budc song cua cac dao dong. Cé hai
vét liéu déu c6 mat céc lién két nhom chire trong cau tao ciia poly-
styrene nhu lién két C-C, C-H (vong thom), C-H (CHX) [13, 14].

Anh chup pho hong ngoai FTIR cia PSW sau bién tinh
(PSW-S) cho thdy mot s6 dai hip thy méi xuat hién ¢ 1492,47
cm; 1363,61 cm! (dao dong O-H); 1129,14 cm (dao dong C-S);
1070,49 cm'; 1029,99 em™; 1009,24 cm (dao dong S=0), céc két qua
nay cho thay nhom -SO,H ¢6 ton tai trong PSW-S. Nhu vay, vat lidu
sau khi bién tinh bang axit sulfuric (PSW-S) 98% c6 cac peak thé
hi¢n rd rang sy ¢6 mat nhom -SO,H [15, 16].

Khdo sat anh hwong cia thoi gian lic khi hoa tan polysty-
rene trong cyclohexane dén tong dung luong trao déi ion ciia
vdt ligu PSW-S

Cyclohexane duogc st dung nhu mot dung mdi hoa tan nhya
PSW [16]. Trong thi nghiém nay, dé tiét kiém chi phi hoa chat va
van dam bao hiéu suét ciia phan tmg, ty 1é hoa tan tdi wu la 1 g
PSW: 10 ml cyclohexane (10 ml cyclohexan 13 lwong dung moéi
nho nhat sir dung dé hoa tan hoan toan 1 g nhya thai PSW).
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H|nh 3. Anh huéng ciia thoi glan Iac khi hoa tan polystyrene trong cyclohexane
t6i tong dung lugng trao ddi ion clia vat liu sau bién tinh PSW.-S.
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Céc két qua vé mdi twong quan gitra thoi gian lic va tong dung
luong trao doi ion (hinh 3) cho thy thoi gian ldc t6i wu cta poly-
styrene trong cyclohexane 1a 50 phut, tao ra dugc san pham ¢6
tong dung luong trao doi cao nhét 1én dén 15,3 mg/g so véi 10,11;
10,61; 11,21 va 13,74 mg/g khi diéu ché vdi cac thoi gian lic khac.
Do do, thoi gian ldc tdi uu dé hoa tan PSW tir pha rin sang pha
1ong (huyén phu) 1 50 phit.

Khio sdt anh hwéng ciia thoi gian phin teng sulfo dén hiéu
qud logi bé Cr** ciia vit liéu sau bién tinh PSW-S

Sau khi lic PSW vdi cyclohexane trong thoi gian t6i wu (50
phiit), hon hop da tro thanh hé dong nhat. Dé nghién ctru sy phuy
thudc cua vat li€u vao thoi gian phan Gng voi axit, thoi gian lic
dung dich dong nhét nay voi axit (sulfo hoa) di dugc khao sat
trong khoang tir 15 dén 105 phut. Hon hop sau phan tmg, gom
polystyrene da bi sulfo hoa - cyclohexan - axit sulfuric, da tach
thanh hai pha khac nhau trong binh khi dé ¢ nhiét do phong. Cac
thi nghiém c6 thoi gian phan tmg tir 45 phut tré di tao ra san pham
& dang khoi, va pH rit thip do axit bi giit phia trong khoi, kho
rua sach axit du. Hai gid tri 15 va 30 phut la thoi gian phan ng
thich hop dugc chon cho qua trinh sulfo hoa, san pham cia phuong
phép vai 2 thoi gian phan tmg khac nhau 1an lugt 1a PSW-S15 va
PSW-S30, twong tmg.

Hinh 4 thé hién sy thay ddi cua ndng do Cr** theo thoi gian
trong thi nghiém cot, dugc thyc hién dé kiém tra hiéu qua loai bo
Cr** ciia san pham sau bién tinh PSW. Hiéu suét loai bo Cr* cta
PSW-S15 cao hon PSW-S30 trong tat ca cac thi nghiém khéao sat
thoi gian, v6i hiéu qua cao nhat lan luot 1a 44,09% va 39,68%. Do
d6, 15 phut da dwgc chon 1a thoi diém tdi wu dé sulfo héa nhua
thai.
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Hinh 4. Anh hugng ctia thdi gian phan ting sulfo héa giiia PSW va H,SO,
t6i hiéu suat loai bo Cr** clia san phim nhya bién tinh.

Khdo sdt anh hwong ciia nhiét dj khi hoa tan PSW trong cy-
clohexane t6i tong dung lwong trao di ion ciia sin phim nhwa
bién tinh

Téng dung lugng trao d6i cuia vat liéu sau bién tinh tang o nhiét
d06 30-60°C. Do nhiét d6 soi cua C(’HL2 14 80°C, dé dam bao an toan
thi nghiém cling nhu dinh luong thé tich dung méi stir dung, thi
nghiém chi gia nhiét va on nhiét toi da ¢ 60 °C. Két qua tir hinh 5
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cho thay nhiét do cang cao thi kha ning trao doi ion ciia vat lidu
bién tinh cang 1on.
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Hinh 5. Anh huéng ctia nhiét do khi hoa tan nhua thai polystyrene
trong C H,, t6i tong dung lugng trao ddi ion clia sin pham nhya bién
tinh PSW-S.

Kha ning trao doi tdi da cia nhua trao doi cation bién tinh
PSW duoc didu ché véi giai doan hoa tan dién ra & 60°C cao nhét &
mirc 18,71 mg/g. Cac qué trinh didu ché c6 cong doan hoa tan dién
ra & nhiét do thap hon déu cho san pham c¢6 tong dung lwong trao
di ion thap hon (15,26; 14,73 va 15,67 mg/g twong (g voi qué
trinh hoa tan dugc tién hanh ¢ 30, 40 va 50°C). Két qua thi nghiém
ndy c6 thé giai thich rang khi hdn hop dwogc lic ¢ nhiét do cao, cic
phan tir hoa hoc dugc kich thich, linh hoat hon va hi¢u qua hon.

Dinh gid dung lwong ciia vit liéu trao doi ion dwoc diéu ché
trong dieu kién toi wu PSW-S

Cac hat trao d6i cation PSW-S ¢6 duong kinh 1-1,5 mm duoc
tao ra theo quy trinh dd néu & phin 2 véi cac diéu kién t6i wu da
tim dugc. Céc hat nhya trao doi ion PSW-S nay dugc nhoi vao cot
dé chuén bi cho thi nghiém, toc d6 dong chay 2 ml/phut. Dit liéu
tir hinh 6 cho thy, vat li¢u bién tinh PSW-S ¢6 kha ning loai bo
crom trong nude. Dya trén hiéu qua loai bo Cr**, dung lugng trao
d6i ion cta vat liéu da duoc tinh toan dwa trén mo hinh dong hoc
Thomas 1 40,85 mg Cr/g. Nhu véy, can sir dung 0,25 ml dung moi
cyclohexane dé didu ché 0,025 g vat liéu trao dbi ion, luong vat
liéu can dé loai bo 1 mg crom trong nudc.

Bang 1. Cac thong so cla thi

; . y = 0.0075x + 12869 nghiém theo md hinh dong hoc
a1 R®=0,8528 Thomas
L0
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S -2
£3 . K; 6, Q ¢ g
-4 (mliphitimg) (mgfg) (mbphit) (mgl)
=5
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Hinh 6. M6 hinh dong hoc Thomas dang tuyén tinh cla qua
trinh loai bé crém bing nhya bién tinh PSW-S

Nghién ciru ndy da chi ra tinh kha thi cla viéc st dung nhya
thai polystyrene lam nguyén li¢u dé tong hop vat lidu trao doi ion.
Két qua chup phd FTIR cho thdy PSW sau khi bién tinh c6 chira
nhom -SO,H. Bo diéu kién :[c*)i ru nhét cho phan tmg sulfo hoa
nhya thai polystyrene PSW bang phan (ing dong nhat la PSW dugc
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hoa tan trong cyclohexan trong 50 phut & 60°C, tiép theo 14 sulfo
héa bang axit sulfuric trong 15 phut. Dé loai bo 1 ‘mg crém can
0,25 ml dung méi CH,, cho qua trinh diéu ché mau vat liéu co
hiéu qua tot nhat. Cac nghlen ciru tiép theo s& duogc tiép tuc trién
khai trong twong lai dé cai thién quy trinh ché tao va chat luong
ctia vt liu trao doi ion tir nhua thai polystyrene.

101 CAM ON

Nghién ciru nay dugc tai trg boi Truong Pai hoc Khoa hoc Ty
nhién, Pai hoc Quoc gia Ha Noi thong qua dé tai ma so TN.18.19.
Céc tac gia xin tran trong cam on.
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Nghién ctru ché tao vat liéu mang vi sinh vat
dang chuyén dong tir da thiy tinh
ung dung trong hé bun hoat tinh dé xir Iy nwdc thai sinh hoat
Tréan Thi Huyén Nga", Ding Thj Thanh Huyén?,
Nguyén Manh Khai!

"Truwong Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Ngi
’Truong Pai hoc Xdy dung

Ngay nhan bai 30/8/2018; ngay chuyén phan bién 4/9/2018; ngay nhan phan bién 28/9/2018; ngay chip nhan dang 10/10/2018

Tom tiit:

Mt trong nhirng cong nghé dwoe danh gia cao vé kha ning xir Iy nito’ trong nuwée nhitng nim gin diy la cong nghé
bé phan éng xir Iy nwéc thii bang mang vi sinh dinh bam trén vat liéu mang (Moving Bed Biofilm Reactor - MBBR).
Hién nay tai Viét Nam, hau hét cac loai vét liéu mang dwoc sir dung trong cong nghé MBBR da phan dwoc nhap
khiu tir nwée ngoai, ¢é6 kha ning xir Iy kha hiéu qua, nhung gia thanh cao va khé phit hep véi diéu kién thoi tiét,
véan hanh tai Vié¢t Nam. Véi nguyén liéu tir da thiy tinh, vét liéu thu dwgc ¢é trong lwong riéng 9,9 kN/m?, d9 xop &
mirc trung binh 96%, dién tich bé mit dat 0,35-0,66 m%/g c6 thé 1a gia thé bam dinh phu hop cho céc vi sinh vét hoat
dong va dat hiéu qua cao trong kha niang xi ly nwéce thai sinh hoat.

Tir khéa: da thiy tinh, gia thé mang vi sinh dang chuyén dong, nuée thai sinh hoat, vat li¢u mang vi sinh vat.

Chi sé phén logi: 2.7

Md dau

Cong nghé mang sinh hoc gia thé di dong (MBBR - Moving
Bed Biological Reactor) dugc biét dén vai nhiéu wu thé, co thé xur
1y ddng thoi cht hiru co, chat dinh dudng nito, phét pho vai chat
lugng va hiéu qua cao, thoi gian xur 1y ngin va tao ra it chat thai
thir cap hon. Trong thap ky qua, cong ngh¢ nay da dugc nghién clru
va mg dung rong rai dé xur ly nude thai do thi [1], nude thai cong
nghiép gidy va bot gidy [2], nudc thai chira phenol, nugc thai dugc
pham [3], nugce thai nha may sira, loc dau va chit thai co so giét
m, nudi trong thuy san...[4], mang lai hiéu qua cao nho loai bo
60-90% COD, 75-97% BOD, 40-85% tong nito va céc chat dinh
dudng khac ¢ mirc do nhat dmh tily tung loai nude thdi. MBBR la
cong ngh¢ két hop gitra cac diéu kién thuén loi cta qua trinh xu ly
bun hoat tinh hiéu khi va bé loc sinh hoc. B¢ MBBR xtr Iy bang 16p
mang biofilm v6i sinh khéi phat trién trén gia thé di chuyén ty do
trong bé phan ¢ (g nho hé thong suc khi cap oxy. Bé MBBR khéng
can qué trinh tuan hoan bun giéng nhu cac phuong phap xtr 1y
bing mang biofilm khéc, vi vy né tao diéu kién thuan loi cho qua
trinh xir Iy bing phuong phap bin hoat tinh trong bé, boi vi sinh
khdi ngay cang dugc tao ra trong qué trinh xir 1y [5, 6].

Mot trong nhitng yéu t6 quan trong anh huong dén hiéu qua
ctia cong nghé¢ MBBR 14 vat liéu lam gia thé mang vi sinh vat va
da c6 nhiéu vat liéu loai nay duoc nghién ciru va phat trién trén thé
gidi. Mot trong nhimg dic diém quan trong cua gia thé mang vi
sinh vat 1a dién tich bé mat 1on, do xp cao dé co thé lam khong
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gian cho céc vi sinh vat bam dinh va phat trién, tao mang biofilm
[7]. Ngoai ra, khdi lugng riéng cang nhe s& gitip cac vi sinh vt ¢6
thé duoc di dong nhiéu, tao thuan loi cho qua trinh ton tai va phat
trién cua ching. Mot s gia thé mang vi sinh vat da ¢6 mit trén
thi truong nhu Hel-X Chip, Kaldnes... Hién nay, mot $0 vat liéu
dugc lam tir cellulose, tuy nhién d¢ bén cta céc vat lidu nay trong
hé thong xir 1y rat kém [7]. Hat loc Kaldnes 1a mot loai vét liéu ¢6
thé tha ndi trong bé sinh hoc hiu khi, thiéu khi hodc bé xir Iy nudc
thai ho ca. Sau 10-20 phut van hanh, mang vi sinh s¢ dugc hinh
thanh va on dinh, phat huy hiéu qua xt 1y nudc thai mot cach trigt
dé [6]. V6i cdu tric dac bidt, cac gia thé vi sinh Hel-X Chip tao
moi truong 1y tuong cho cac vi khudn trong qué trinh anammox
phét trién bam dinh Ién bé mdt va bén trong céc 16 rong. Mang vi
sinh ¢6 thé két hop xtr Iy ca qua trinh hiéu khi (Aerobic) va thiéu
khi (Anoxic), gitip cho qué trinh xtr ly: COD, BOD, amoni... véi
tai trong cao va dac biét xir 1y amoni hidu qua hon cac gia thé vi
sinh bam dinh khac. Tuy nhién, $0 luwong vi sinh vat phu thugc vao
dién tich bé mit co sin cho su phat trién vi sinh vat, Hel-X Chip
tao didu kién séng t61 wu cho vi khuan [7].

Dé rdng thity tinh (Supersol) 13 vt liéu da nhan tao nhe, xdp,
duoc tao thanh sau khi nghién rac thuy tinh thanh bot, nung nong
va tao bot, c6 tinh tham, giir nude, do chiu nhiét cao va do bén lau
dai, trong qua trinh san xudt co thé diéu chinh duoc ty trong va do
hit nude phi hop voi yéu ciu vé kién tric, xay dung... Ngodi ra,
vat liéu nay con bén véi cac loai hoa chét, khong phan hiy thanh
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Abstract:

Moving bed biofilm reactor (MBBR) was highly
appreciated for wastewater treatment in recent years.
In Vietnam, most of carriers for MBBR which was
imported had a high efficiency in treatment; however,
their price and durability in extreme weather was the
great concern. Glass-based pumice was studied as a
MBBR carrier, and the resulting material had the specific
weight of 9.9 kN/m?, porosity of 96%, large surface area
of 0.35-0.66 m*/g (the result obtained by BET method).
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an interesting option for biofilm reactor for wastewater
treatment plant.
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chét doc hai nén than thién voi moi truong. Tuy nhién, Viét Nam
gan nhu chua san xuat dugc loai vat lieu nay, ma dang phdi nhap
khau VO’l gia cao. Dé gop phan giai quyét vin dé dit ra, nghién ciru
nay tién hanh ché tao da rong thuy tinh tir chét thai xdy dung lam
vat liéu cho hé MBBR, giup nang cao hi¢u qua xu ly nudc thai,
giam chi phi van hanh va than thién hon véi moi truong.
Nguyén liéu va phuong phap nghién ciu

Nguyén liéu

- Nguyén liéu ché tao vét liéu mang: phé liéu thiy tinh duoc
nghién nho, bt xi mang, phu gia.

- Nu6c thi sinh hoat duoc lay tir bé ling so cip ciia Tram Kim
Lién.

Phuwong phap nghién ciru

Ché tao vt liéu dd thiiy tinh theo quy trinh ciia George Gizas
va Tibor Pietsch [8, 9] da cong bo va co cdi tien dé phu hop voi
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nguyén vt li¢u tai Viét Nam:

- Phdi tron cac nguyén ligu: bot thuy tinh, xi mang va phy gia
theo 3 loai ty 1€ khac nhau Ian lugt 1a 80:10:10; 70:20:10; 60:20:20.

- Piéu chinh ty 18 nudce phu hop.

- Tao hinh miu thanh dang vién va dang miéng.

- Sy ¢ nhiét do 100°C va sy trong vong 24h.

- Tién hanh nung theo 2 giai doan:

+ Giai doan 1: gia nhiét toi nhiét do 400°C trong thoi gian
khodng 1h.

+ Giai doan 2: gia nhiét tdi 700°C trong thoi gian khoang 3h.

Ddnh gid tinh chat vat Iy vit liéu:

- Po d6 rong cua vét liéu bang phuong phap BET, phuong
phép nay dya trén viéc xac dinh lugng khi can thiét dé bao phii
bé mit cla mot 16p don phan tir. Luong khi nay dugce xdc dinh tur
duong cong hap phy dang nhiét cua nito ¢ nhiét d cua nito long
(77,4K) theo Brunauer, Emmett va Teller (BET) tir d6 N, bi hap
phu bing hap phuy vat ly trén bé mat chat hap phu. Luong N, hip

phu & mot ap sut cho truée duoc xéc dinh bang phép do the tich
hodc khéi lugng.

- Quét bé mt vat ligu bang kinh hién vi gitp hiéu dugc so b0
thanh phan va cau tao bé mat cua vat liéu, ciing nhu céc tinh chat
co ban nhu do rong xop va mat do phan bo 10 rong bé mat.

Ung dung vit liéu mang vi sinh chuyén dong trong hé MBBR:
vat liéu dugc mg dung trong md hinh xtr 1y nude thai sinh hoat
voi quy mo 0,5 m3/ngay dém, voi ba be chinh bao gom bé thiéu
khi, bé hiéu khi voi gi4 thé lo ling va bé lang So d6 cau tao nhu
hinh 1. Bun truéng thanh dugce 1y tir bé hleu khi va bé bun cua
Nha may xur ly nude thai Kim Lién, sau khi 6 6n dinh thi tién hanh
thu miu va theo ddi sw bién ddi cua cac chi tiéu de danh gla hig¢u
qua xir ly cua hé thong nghién ctru (tin suat 1y mau 2 ngay 1 lan,
trong 10-17 ngay).
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Hinh 1. So d6 md hinh MBBR.
Cdc thong s6 vin hanh:

- Luu lugng nuée thai vao Q=0,5 m/ngdy dém, luu lugng
nudce tuan hoan tir bé hicu khi va bé lang vé be thiéu khi lan luot 13

o1
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0,5 va 0,25 m*/ngay dém.

- Bun ¢ bé MBBR ¢6 ham lrgng MLSS 10£2,8 g/I, SVI 30 1a
109+30,8 ml/1.

- Lugng oxy hoa tan (DO) dugc duy tri trong khoang 3,1 mg/l
trong bé MBBR va 1,6 mg/l trong bé thiéu khi.

- Thoi gian luu bé thiéu khi 1a 2h, bé hiéu khi 1a 6h.
Két qua va thao luan

Dinh gid tinh chét vit Iy ciia vit liéu mang

V& cam quan, sau qua trinh sdy, mau xuét hién nhimg bot khi
thodt ra do phu gia phan ung ngay Vorl nudc tai nhiét do thuong.
Sau qud trinh nung, mau co nhiéu 16 rong hon. Cac mau nin tay

thuong c6 it 16 rong hon miu dé tw nhién, c6 thé do tac dong ciia
qua trinh ndn [am bién dang 10 rong ty nhién.

Bang 1. Cac tinh chat dac trung clia vat liéu.

X TTI . . . .
Miu T TT2 (70:20:10)  TT3 (60:20:20)
Dién tich b& mat 514000011 0521800047  0.6661£0,0055
(m*/g)

Do x6p (%) 96,96 94,671 94,11
Trong luong riéng
) 9.9 9.9 9,9

Theo bang 1, mau TT1 (80:10:10) ¢6 dién tich bé mét nho hon
50 vOi 2 mau con lai nhung d6 x6p lai 16n nhat trong tat ca 3 mau.
Nhu vy, d6 rong cia mau d4 bot thuy tinh: phu gia: bot xi miang
phdi tron theo ty 18 80:10:10 1a 16n nhit. Ngoai ra, khdi luong
riéng cia mau da gan twong dwong voi nude. Anh chup mau TT1
duoc thé hién trén hinh 2.

Hinh dnh chup bang kinh hién
vi (X100) vat lieu TT1 (do chia
nhé nhat cta thang do 0,01

Hinh chup mat ngoai vat liéu TT1.

So vdi vat liéu nhu Kaldnes d c6 mit trén thi truong phd bién
hién nay sir dung lam gia thé mang vi sinh vat chuyén dong, vat
liéu TT1 ¢6 dién tich bé mat 16n hon han, do Xép cling rht cao, tir
d6 ¢6 thé tao nhiéu khong gian dé cho vi sinh vat bam dinh vao
sinh trudng, phat trién thuan loi [6]. San pham nay co tinh chat gan
gidng loai d4 supersol ciia Nhat Ban (loai L3 c6 trong luong riéng
tir 5-10 kN/m?), khi duoc tha vao trong bé MBBR, dudi tic dung
cua luc déy tir bom chim dat trong bé s& duoc dao tron lién tuc &
dang lo ltng.

Hiéu qud xir ly nwoc thdi sinh hogt trong hé thé'ng MBRR
ap dung

Hiéu qua xir Iy nueGe thai sinh hoat ciia hé thong khi khong c6
vat lieu mang:

D6 thi hinh 3 cho thdy, COD trong nudc thai dau vao khong
6n dinh, dao dong 16n, thap nhat 1a 144 mg/l vao ngay thir 10, cao
nhat 1én dén 208 mg/l ngay th 6, COD dong vio trung binh 1a
177,6 mg/l, COD dong ra phu thuge nhidu vao gia tri COD dong
vao, trung binh 14 19,7 mg/l. Hiéu qua xtt 1y trung binh ca qua trinh
dat 89,3%, cao hon so v6i hiéu suét xir Iy cua Tram Kim Lién hién
tai (84%).

Tdng nito (TN) trong nudc thai dao dong trong khoang tu 54-
87 mg/l, gi4 tri trung binh ctia TN trong nudc thai dau vao la 71,6
mg/l. Nudc thai sau khi xir Iy, TN nam trong khoang tir 16,5 dén
30,5 mg/l va gia trj trung binh 1a 23,3 mg/l. Hiéu sudt xir 1y trung
binh la 67,8%, cao hon so vdi cua Tram Kim Lién la 63%. Tuy
nhién, nhin chung hiéu qua xir Iy TN con khé thép.

Nong d6 amoni (NH,” dau vao thay ddi kha 16n tir 19,5 dén
45,8 mg/l, trung binh NH," dong vao 1a 34,7 mg/l, dong ra la 3,4
mg/l. Hiéu suét xr Iy amoni kh cao (trung binh 90,1%).

Khi khong ¢6 vat liéu mang vi sinh vét trong bé hiéu khi, hé
théng xir Iy nudc thai van van hanh, van c6 su ton tai va sinh
truong, phat trién cta céc vi sinh vat cho nén cac chat hitu co van
dugc phén giai. Tuy nhién, c6 thé thdy rang hiéu qua xir ly TN
thap.

Hiéu qua xut ly nwoc thai sinh hoat cua hé lhéng khi co vat liéu
mang tir da thuy tinh:

Tién hanh thi nghiém twong tuy va thu mau trong 17 ngay trén
cung mot h¢ thong vadi cac diéu kién nhu nhau nhung c6 st dung

mm).
Hinh 2. Hinh anh vat liéu TT1. vat li¢u mang da ché tao trong bé hieu khi voi mat dd 30% thé tich
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Hinh 3. Hiéu qua loai b6 COD, tong nito va amoni clia hé thong khi khong c6 vat ligu mang.
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Hinh 4. Hiéu qua loai b6 COD, tdng nito va amoni ctia hé thong khi c6 vat liéu mang.

bé. Cac thong s6 van hanh giong nhu hé¢ khong chira vat ligu mang.

Db thi hinh 4 cho thay, COD dau vao duoc ldy tir Nha méy xir
Iy nuéc Kim Lién ciing khong 6n dinh, cao nhét 1a 268 mg/l va
thap nhét 1a 145 mg/l, két qua cho thdy hiéu suat loai bo COD cua
mo hinh ¢6 chira vat liéu mang vi sinh 1én dén 95,8%, Xép X1 voi
cac thi nghiém st dung cac gi4 thé thuong mai nhu K1, FLOCOR-
RMP [1, 10], diéu d6 chimg t6 hiéu qua loai COD cua hé thong
MBBR véi vit li¢u da rong thity tinh c6 tiém ning tmg dung cao.

Nong d6 TN trong nudc thai dau vao kha cao, dao dong trong
khodng 40-80 mg/l, trung binh 63,18 mg/l, tuy nhién cling doi khi
c6 ndng do rét cao 1én dén 120 mg/l. Sau qué trinh xr 1y, TN dau
ra trung binh 13 10,83 mg/l, cao nhat 14 19,5 mg/I. Hiéu suét xir ly
TN tir 70-90%, trung binh ci qué trinh 14 83,13%. Hiéu suat nay
khé cao, c6 thé thay rang hé thiéu khi két hop MBBR hiéu khi chira
vat liéu mang ctia chiing toi c6 thé xir Iy kha t6t cac hop chét nito
trong nudc thai.

Nong doNH, *dau vao khé cao, 1én toi 75,19 mg/l vao ngay thir
11, thap nhét la 27 62 mg/l vao ngay thtr 16, trung bmh NH," dau
vao la 51,11 mg/l. Qua xu Iy bé MBBR hiéu khi, nong do NH -
giam manh, dau ra trung binh 1a 7,62 mg/l. Hiéu sudt xur 1y NH, -
kha cao (trung binh la 85%), ngdy cao nhit 1én dén 92,61%. Tuy
nhién hi¢u suat xir 1y trong qua trinh thi nghiém chua on dinh.

Két qua cho théy, khi c6 vat liéu mang vi sinh trong h¢ théng,
mat do vi sinh vt trong bé hiéu khi tang 1én, hi¢u qua loai bd cac
chat hitu co COD va tong nito, amoni tang 1én r& rét. Cac chi tiéu
dau ra sau xtr Iy déu dat QCVN 14:2008/BTNMT.

Tur d4 thiy tinh, vat liéu thily tinh rong thu dugc ¢ trong luong
riéng 9,9 kN/m’, d6 x0p cua mau TT1 dat 96%, dién tich bé mat
vat liéu TT1, TT2, TT3 lan lugt 1a 0,3514; 0,5218; 0,6661 m%/g.

Khi khéng c6 vét liéu mang, hiéu sudt xir Iy COD, tong nito
va amoni trung binh ctia m6 hinh lin luot 12 89,3; 67,8 va 90,1%,
twong g v6i ndng do dau ra 1a 19,7; 24,8 va 2,3 mg/l. Hiéu qua
Xir Iy tong nito con thap.

Vi cling diéu kién thi nghiém nhung bo sung vat liéu mang vi
sinh 1a da thuy tinh (TT1) vao bé hiéu khi v6i mat do 30% thé tich
bé, hiéu qua xur Iy chat hiru co va nito ting cao. Hiéu suét loai bo
COD, tong nito, amoni trung binh 1a 95,8; 83,1 va 92,6%. Cac chi
tiéu dAu ra sau xir Iy déu dat QCVN 14:2008/BTNMT. So sanh véi
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hé thdng khong c6 vét lidu mang, hiéu qua xir Iy COD, tong nito
cao hon dang ké.

LO1 CAM ON

Nghién cuu ndy dugce tai trg boi Pai hoc Qudc Gia Ha Noi
thong qua dé tai ma so QG.17.21. Cac tdc gia xin trén trong cdm
on.
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Khio sat mot so diéu kién ché tao mang loc
polyme s¢i rong bing phwong phap dong tu ddo pha

Chu Xuin Quang, Nguyén Thu Trang, Nguyén Sang, ]?.l‘li Thi Thiy Ngén,
Thai Thi Xuén Trang, Twéng Thj Nguyét Anh, Tran Hung Thuin”®
Vién Ung dung Cong nghé, Bé Khoa hoc va Cong nghé

Ngay nhén bai 6/9/2018; ngay chuyén phan bién 10/9/2018; ngay nhan phan bién 8/10/2018; ngay chip nhan ding 12/10/2018

Tom tit:

Trong nghién c1ru nay, phuwong phap dong tu ddo pha da dwoc ap dung dé ché tao mang loc polyme poly(etesunphon)
(PES) dang soi rong Anh huéng cia nong do PES dén tinh chit co Iy va nang suit lgc ctia mang loc da dwo‘c khdo
sat. Két qua cho thay, dé nhét ciia dung dich ph01 liéu ting dén tir 119 mPa.s Ién dén 1.300 mPa.s khi tang nong do
PES trong khoing nghién ciru (15-22%). P bén kéo ciia mang loc ché tao dwoge ¢6 xu hwéng ting (tir 3,63 MPa lén
dén 5,56 MPa) khi do nhét ciia dung dich phéi liéu ting. Trong khi d6, niing suit loc riéng phén ciia mang loc lai ¢é
xu huéng giam khi nnng do PES tang. Nang suét loc riéng phén ciia mang loc ché tao tlr dung dich ph61 liéu co n(‘)ng
do PES 15% la 82,74 1/m?.h.bar nhlmg khi tang ham luwgng PES 1én 22% mang lgc gan nhw khéng c6 kha ning lgc.
Anh hwéng ciia viée bo sung thanh phin chat phu gia (tir 3-10% polyvinylpyrrolidone) nham tang kha ning tao 15
xop, qua do giup ting nang suit loc cia mang loc, cung da dwgc nghién ctru. Véi ham lu’(fng chit phu gia 1a 10%,

nang suit loc riéng phan cia mang loc ting gap 5 14n so véi treong hop khong sit dung chit phu gia.

Tir khéa: kéo sgi, mang loc sgi rong, ning suét loc, phwong phap dong tu ddo pha, poly(etesunphon).

Chi s6 phén logi: 2.7

Dat van de

Nude sach 1a mot trong nhimg yéu t6 thiét yéu dé duy tri sy
sdng cta con ngudi va cac sinh vat. Do vdy, dam bao chat luong
moi trudng nude 1a mot van dé quan trong. Cong nghé loc mang,
Umg dung trong cdc qua trinh xtr Iy nude va nudce thai, cho phép
loai bo cac chit gy 6 nhiém, chat rin lo limg, ciing nhu mot so
vi khudn ¢6 hai ma khong can sir dung héa chét [1]. Vi vdy, trong
vai thap nién tro lai day, ché tao mang loc néi chung va mang
vi loc, siéu loc ndi riéng da va dang thu hut sy quan tim trong
nghién ctru phat trién va hoan thién cong nghé tai nhidu quic
gia. Mang loc polyme 1a mdt phan mang dang dugc ing dung
nhiéu trong giai doan hién nay nh¢ tinh vu viét vé d6 bén co ly,
d6 bén hoa hoc va tinh déo. Céc vat lidu polyme thuong duoc
st dung c6 thé ké dén nhu: polysunphon (PS), poly(etesunphon)
(PES), poly(vinylidendiflorua) (PVDF), xenlulo axetat (CA),
xenlulo nitrat (CN)... [1, 2]. Trong s6 d6, mang loc ché tao tir
vat liéu poly(etesunphon) 1a mot loai mang loc ¢6 kha nang chiu
anh huong cta hoa chét, chiu nhiét, c6 do bén co hoc tét va toc
d06 loc nhanh. PES chu yéu duogc su dung trong ché tao céc loai
mang siéu loc, vi loc va loc thdm tach. Sy hinh thanh céu trac
mang loc trong qua trinh ché tao phu thudc vao cic thong sd
dong hoc va nhiét dong nhu ty 1¢ giira dung moi va chat tan, dong
hoc clia qua trinh ddo pha, twong tac gilta polyme vdi dung mai,
dung méi vai chét tan va sy 6n dinh bé mat. Nhiéu nghién cuu da
dugc cong b khang dinh anh huong cia quy trinh ché tao dén
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cac tinh chit co 1y va ning suét loc cia mang loc [3-6]. Do do,
viéc lya chon thanh phan cua dung dich polyme rat quan trong va
can dugc diéu chinh pht hop véi timg Gng dung cu thé. Cac yéu
t6 chinh anh hudng dén higu suat loc mang 1a ty 1¢ thanh phan
polyme, nong do dung mdi va moi truong gel héa [3, 4, 6, 7].

Dimethylfomamide (DMF) 1a mét trong nhimg dung moi phén
cuc dugc tmg dung rong rai trong ché tao mang loc bang phuong
phép ddo pha do DMF c6 kha nang hoa tan cac polyme nhu PES,
PVDF, PAN (poly-acrylonitrile), PVC (poly-vinyl clorua), CA...
[7, 8].

Mang loc polyme & dang soi rong c6 nhiéu wu diém hon mang
loc & cac hinh dang khac nhu ty 1€ di¢n tich bé mat trén cung mot
don vi thé tich mang 16n hon nén ning suat loc cao hon, cho phép
tiét kiém duoc nang luong, chi phi trong qua trinh vén hanh [9,
10]. Mang loc polyme dang soi rong co thé dugc ché tao bang
nhiéu phuong phdp khac nhau. Tuy nhién, ky thut dong tu ddo
pha (TIPS) két hop cung thiét bi kéo soi dugc sir dung pho bién
do ¢ nhiéu wu diém hon so véi cic phuong phap truyen thong
khdc. Trong phuong phap ndy, sw phén tach pha dién ra qua qua
trinh chuyén nhiét. Phdi liéu dwgc chuin bi bang cach khudy tron
hdn hop polyme va phu gia & nhiét do cao hon nhiét do phong.
Su phan tach pha sé dién ra khi giam nhiét d9 ctia dung dich phoi
liéu [10-13]. Kich thu6e 16 ciia mang thuong duoc kiém soat
thong qua toc do 1am lanh [11].

Trong nghién ctru nay, ham lugng cia polyme (PES) trong
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Abstract:

In this study, thermally induced phase separation
(TIPS) method was used to fabricate hollow fiber membranes
from the dope solution of polyethersunfone (PES) in
dimethylformamide (DMF) solvent. The effect of PES
concentrations (in the range of 15-22%) on mechanical
properties and filterability of the PES membranes was
investigated. Results showed that the viscosity of the dope
solution increased from 119 mPa.s to 1,300 mPa.s when
increasing the PES concentration. The tensile strength of
manufactured membranes tended to increase (from 3.63
MPa to 5.56 MPa) as the viscosity of the dope solution
increased. Meanwhile, the specific flux of fabricated
membranes tended to decrease as the PES concentration
increased. The the specific flux of membranes fabricated
with the PES concentration of 15% was 82.74 1/m%h.bar,
but the membrane seemed to have no filterability when
the PES concentration was increased to 22%. Results also
indicated that the usage of pore forming additive (3-10%
of polyvinylpyrrolidone) led to higher water fluxes. With
an additive content of 10%, the specific flux of the PES
membranes increased five times compared with the case
without any additive.

Keywords: filtering flux, hollow fiber membrane,
polyethersulfone, spinning, thermally induced phase
separation method.

Classification number: 2.7
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dung méi (DMF), ham lugng chét phu gia tao 16 (PVP) dén tinh
chét co ly va tinh nang loc cua mang loc da dugc khao sat. Két
qué trinh bay trong bai bao nay 1 tién dé cho cac nghién ciru tiép
theo nham hoan thién quy trinh ché tao mang loc polyme dang
501 rong.

Vat liéu va phuong phap nghién ciiu
Nguyén vit ligu

Polyme sir dung trong ché tao mang loc soi rong 1a PBS
¢o trong lugng phan tu trung binh 62.000 g/mol (Solvay, Bi),
DMF d¢ tinh khiét >99% (Han Qudc), phu gia tao 16 mang
polyvinylpyrrolidone (PVP) c6 trong luong phan tir trung binh
18.000 g/mol (Trung Qudc).

{00 [ <

(A) (B)

Hinh 1. Cau tric phan tif PES (A) va hai dang ciu tric cong huéng
ctia DMF (B).

>

(0]
H

Onl
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Phwong phap nghién ciru

Phuong phap ché tao mang loc soi rong: mang loc soi rong
PES duogc ché tao bang phuong phap dong tu dao pha (TIPS) theo
cac budc mo ta ¢ hinh 2.

DMF
t°C

| PES ——{ DMF,80°C }——— DMF |

Khuéy, 5 gio

Dung dich hén hep

Thiét bi ché tao
mang loc (TIPS)

Mang loc PES
dang soi rong

Hinh 2. So db ché tao mang loc sgi rong PES bang phuang phép TIPS.

Dung dich phdi liéu dong thé dugc chuén bj trong binh cau
day tron 3 cd, khuéy tron trong 5 gio tai nhiét 46 80°C. Thi
nghiém khao sat anh hudng ciia ndng do polyme voi cac ty 1€
PES trong dung dich lan luot 14 15; 17,5; 20 va 22(%). Anh huong
cua phu gia tao 16 dwoc thyc hién véi ham luong chét phu gia tur
3-10%. D9 nhot ctiia dung dich phéi liéu duoc xac dinh bé‘mg may
do do nhot (NDJ-8S, Hinotek). Bot khi ton tai trong dung dich
phéi liéu dugc loai bo hoan toan trude khi tién hanh phun soi,
kéo soi bé‘mg hé thiét bi ché tao mang loc soi rong (HFM, Philos).
Mang loc PES soi rong duoc ngam 2 gio trong nudc cat 2 lan tai
nhiét d6 45°C, sau d6 lam kho tw nhién trude khi tién hanh khao
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sat, danh gia céc tinh chét.

Phuong phdp danh gid tinh chdt mang loc soi rong: d6 bén
co 1y ctia mang loc s¢i rong duge danh gia thong qua céc chi tiéu
d6 bén kéo va do gian dai twong dbi. Hai chi tiéu nay di duoc xéc
dinh str dung thiét bi do tmg suat (Instron 5500, M¥) véi toe do
kéo 2 mm/phit, nhiét do 25°C, do 4m 70-75%. Gia tri thu dugc
1 gi tri trung binh ciia 5 miu do. Ning suat loc riéng phan va
tré khang noi tai ciia mang loc ché tao duge duoc khao sat thong
qua qué trinh loc nudc khir ion v6i gia tri chénh l1éch 4p sudt cd
dinh (0,5 bar).

Két qua va thio luan
Anh hwing ciia nong dp PES

Két qua thyc nghiém khéo sat énh huong cua ndng do PES
trong dung dich phoi li¢u dén tinh chat cia mang loc dugc trinh
bay o bang 1.

Bang 1. Anh hudng ctia ty 1é PES/DMF dén dic tinh ctia mang loc.

Kv~hiéu % % DV Ponhét Ningsudtlocriéngphan Do bénkéo DO gidn dai
mau PES (mPa.s)  (I/m%h.bar) (MPa) tuong ddi (%)
P1 15 85 119 82,74 3,63 19,2

) 175 85 210 16,76 301 49,5

P3 20 80 638 8,74 5,06 59,7

P4 22 78 1.300 1,49 5,56 63,2

Tur bang 1 nhan thay, khi ham lugng polyme PES ting tir 15
16n 22%, d6 nhét cia dung dich phdi liéu ciing tang ty 18 thuan
tir 119 1én 1300 mPa.s. Nong do polyme ting dong thoi lam gia
tang do bén kéo ciing nhur d6 gian dai twong dbi cia mang loc soi
rong, trong khi d6 kha nang loc cua mang loc lai giam di dang
ké. Vi nong do PES 1a 15%, nang suét loc riéng phan ciia mang
loc da ché tao dat gia tri cao nhét (82,74 1/m>.h.bar). Nhu vay,
voi néng do PES nay, mang loc da duoc hinh thanh véi cac 10
mang thudn loi cho qua trinh lgc nudc. RS rang, vai ty 1€ PES/
DMEF phii hop, mét d6 phan tir polyme trong dung dich phéi liéu
thuan loi cho qua trinh chuyén pha hinh thanh mang loc c6 cac
16 mang trén thanh soi rong. Ngoai ra, thyc té cho théy, khi ham
lugng PES thap hon 15%, dung dich phdi lidu co d6 nhét rat thap
(<100 mPa.s), rit kho hinh thanh mang loc dang sgi rng trong
giai doan phun sgi, kéo sgi. Trong khi do, voi néng do PES cao
hon 22%, mang loc soi rong ché tao dugc khong c6 kha nang loc.

Anh hwong ciia ham lwgng chit phu gia tao 16

Trong cac khao sat tiép thep, chat phu gia tao 16 di dwoc thém
vao dung dich phoi ligu dé ché tao mang loc PES.

Ddc tinh cia mang loc khi co mat chat phu gia tao 16 trong
dung dich phoi liéu: trong thi nghiém nay, chit phu gia tao 10
dugc thém vao dung dich phdi lidu véi ham lwong 5%, c6 dinh
trong cac dung dich phdi liéu c6 ham lugng PES tir 15-22%. Két
qua so sanh dic tinh ciia dung dich phdi liéu ciing nhu cta céc
mau mang loc ché tao dugc trinh bay ¢ bang 2 va hinh 3.
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Bing 2. P9 nhét ciia dung dich phdi li¢u khi cé chit phu gia.

C TVR(%)
Ky hiéu mau Do nhét (mPa.s)
PES DMF Phu gia
P1-5 15 80 5 220
P2-5 17,5 77,5 5 390
P3-5 20 75 5 702
P4-5 22 73 5 1.020
250 4 80
Ei 200 = g
7 £3 0.z
23 150 < o
;:Ng 100 " E : “ g
% 50 Cl 0§
4 —e—Djbinkéo - D} gidn dai twong dbi £
0 0 0
15 17 19 21 23 15 16 17 18 19 20 21 22

Ham lugng PES (%) Ham lugng PES (%)

Hinh 3. Anh huéng clia chat phu gia dén nang suat loc riéng phan (A) va
dd bén coly (B) clia mang loc PES sgi rong.

Két qua trinh bay trong hinh 3 cho thdy, do bén kéo va do
gian dai trong d6i ctia cac mau mang loc co xu _hudng tang khi
nong do PES tang tir 15 1€n 22%. So vdi cdc mau mang loc soi
rong ché tao tir (dung dich phdi liéu co cung nong d¢ PES nhung
khong thém chét phu gia, ning suat loc riéng phan da tang dang
ké. Tuy nhién, khi so sanh cic mau mang ché tao tr dung dich
chu liéu c6 chira phu gia nay v6i nhau, nhén thay ring ning suit
loc riéng phan van c6 xu hudng giam khi ndng do PES tang (tur
15 dén 17,5%). Dac biét, vai nong do PES la 22%, nang suit loc
riéng phan ctia mang loc ciing chi dat gia tri 6,16 1/m2.h.bar. Nhu
vay, khi d6 nhot cua dung dich phdi liéu tang (bang 2), ndi cach
khac, mat do phan tir PES trong dung dich phdi liéu tang, chuyén
dong cua cac phan tir chit phu gia ciing s€ bi han ché, do 46 viéc
hinh thanh 16 mang ciing tré nén khé khin hon.

Anh hwong ciia ham lwong chat phu gia tao 16: cac miu mang
loc sgi rong dugc chun bi tir cac dung dich phéi liéu véi nf”)ng do
PES la 15%. Ham lugng chét phu gia thay doi tir 3 dén 10% vé
khdi lugng. Thanh phan cua dung dich phdi liéu va dac trung do
nhot dugce trinh bay ¢ bang 3.

Bang 3. P§ nhét clia cac dung dich phai liéu véi ham lugng phu
gia khac nhau.

L . TyIR(%) D6 nhot
Ky hi¢u mau
PES DMF Phu gia (mPa.s)
P1-0 15 85 0 119
P1-3 15 82 3 150
P1-5 15 80 5 220
P1-10 15 75 10 350

Ham luong phu gia trong dung dich phdi liéu tang tr 0 dé:n
10% lam tang d6 nhdt tir 119 dén 350 mPa.s (bang 3). Doi chicu
voi két qua trinh bay trén do thi hinh 4 nhan thay, khi thém phu



gia, d0 bén kéo ciia mau mang loc soi rdng ¢6 xu hudng giam
rd rét, trong khi do gidn dai twong ddi mic du khong thay doi
nhiéu nhung c¢6 xu huéng tang 1én khi ham lugng phu gia 1a 5%
va giam xuong khi ham lugng phu gia la 10%. Nhu vay, trong
qué trinh chuyén pha hinh thanh mang loc, chat phu gia tao 16
trong dung dich chii liéu da phan b mot phan sang pha nudc,
tao ra cac 16 rong trén thanh sgi mang. Diéu nay din t6i kha ning
chiu mg suat ctia mang loc giam di so voi mang loc tao thanh
tir dung dich phéi liéu khong chira chét phy gia. Mat d¢ cac 16
rong nay ciing anh huong dén gia tri nang suét loc riéng phan
cua mang loc. Chat phu gia da gop phan lam tang nang suat loc
riéng phan tir 82,74 1/mh.bar (khong c6 chét phy gia) 1én dén
392,66 1/m2h.bar (khi ham lugng chat phu gia la 10%).
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Hinh 4. Anh huéng ctia ham lugng chat phu gia tao 15 dén ning suat
loc riéng phan (A), dg bén co ly (B) va trd khang ni tai (C) cia mang
loc da ché tao.

Két qua trinh bay trén hinh 4C cho thy, gi4 tri tré khang noi
tai cua mang loc giém tlr 2,07x10°m™! xuéng dén 1,03x10°m' khi
ham lugng phu gia trong dung dich ph01 liéu ting. Tir cac két qua
thu dugc nhan thay, chat phu gia tao 16 dugc thém vao dung dich
phéi liéu co xu hudng cai thién tinh ning loc cua mang loc. Do
d6, viéc sir dung chat phu gia trong ché tao mang loc PES can
duoc khao sat sau hon, bao gém cac thi nghiém so sanh cac chit
phu gia khac nhau.

Trong nghién ctru ndy, mang loc PES soi rong da dugc ché
tao bang phwong phap dong tu dao pha (TIPS). Nong do PES
trong dung méi DMF va ham luong chét phu gia PVP sir dung co
anh huong déng ké dén dic trung tinh chat cia mang loc ché tao
dugc. Khi nong do PES ting 1én s& lam ting do nhét cua dung
dich phdi lidu, thuan lgi hon cho qua trinh phun va keo soi, dong
thoi lam tang do bén co 1y ciia mang loc soi rdng ché tao dugc.
Vi nong do PES 1a 15%, mang loc ¢6 tinh nang loc ngay ca khi
chua ¢6 mat chat phu gia. Nang suét loc riéng phan va tré khang
noi tai ctia mang loc duoc cai thién dang ké khi chat phu gia tao
16 dugc sir dung; dat gia tri t6t nhat 1an luot 13 392,66 1/m2.h.bar
va 1,03x10°m' véi ham lwong chat phu gia 10%. Két qua dat
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dugc cua nghién ctru nay 1 tién dé quan trong cho viéc tiép tue
nghién ciru hoan thién quy trinh ché tao mang loc PES sgi rong
bang phuong phap TIPS st dung h¢ thiét bi phun soi.

L01 CAM ON

Cong trinh duoc thyc hién trong khudn kho dé tai nghién ctru
khoa hoc va phat trién cong nghé cap Bo KH&CN (Hop dong s6
05/2017/HD-DTCB) do Vién Ung dung Cong nghé la co quan
chu tri.
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Nghién ciru anh hwéng ciia mt s0 yéu to téi qua trinh xir Iy
2,4-D va 2,4,5-T trong dung dich bang Fe’ nano

Pham Viét Dirc", L& Dirc?, P§ Piang Hung', Pham Qudc Viét'
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Tém tit:

Nghién ctru nay khio sat mot sé yéu té anh hwong téi qua trinh xir Iy 2,4-D va 2,4,5-T trong dung dich bang Fe"
nano. Khi sir dung Fe® nano (khoing 95% s hat c6 kich thuwéc nhé hon 100 nm, trong d6 50% sb hat c6 kich thwéc
tir 11 dén 20 nm) dé xir Iy 2,4-D va 2,4,5-T trong dung dich cho thiy, hiéu qua xir Iy 2,4-D ting tir 18,66% (sau 1h)
1én dén 75,28% (sau 1 tudn); ddi véi 2,4,5-T, hiéu qua xir Iy ting tir 16,76% (sau 1h) 1&n dén 71,7% (sau 1 tuin). Két
qua nghién ciru ciing chi ra rang, hi¢u qua xir 1y 2,4-D va 2,4,5-T cao nhit ¢ diéu kién pH=3,0.

Twr khéa: chat dgc mau da cam, Fe’ nano.

Chi sé phin logi: 2.7

Researching the impact of some factors
on the treatment of 2,4-D and 2,4,5-T
in solution using nano-Fe'
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Quoc Viet Pham!
!Institute of Army Chemical - Environment,

Chemical High Command, Ministry of Defense
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Abstract:

This research investigated some factors that affects
the treatment of 2,4-D and 2,4,5-T in solution using
nano-Fe'. When we used nano-Fe’ made in laboratory
(about 95% particles small than 100 nm, about 50% of
which have the diameter from 11 to 20 nm), the results
exhibited that the effect of 2,4-D treatment rose from
18.66% in one hour to 75.28% in one week, and the
effect of 2,4,5-T treatment increased from 16.76% in
one hour to 71.7% in one week. The optimal condition
to deoxidizing reaction is pH=3.0.

Keywords: nano-Fe’, orange agent.
Classification number: 2.7

"Tac gia lién hé: Tel: 0988836354, Email: duccnmt@gmail.com

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(10)10.2018

- 4 X
Dit van dé

Trong cudc chién tranh Viét Nam, tir nam 1961 dén 1972,
My da st dung mot lugng 1on chét doc hoa hoc, bao gém chat
da cam (gém hai thanh phan chinh 1a 2,4-D va 2.4,5-T) va
nhiéu chat khéc. San bay Bién Hoa 1a mot cin ctr chinh cua 2
chién dich Ranch Hand va Pacer Ivy tai mién Nam Viét Nam.
Trong chién dich Ranch Hand, theo céac sb liéu do quan doi
M§¥ cung cép, tai day c6 hon 98.000 thung phuy (loai 208 lit)
chit da cam, 45.000 thung chat tring va 16.000 thing chit
xanh dd duoc luu trit va sir dung. Trong chién dich Pacer Ivy,
hon 25.200 thing chat diét co da dugc van chuyén tir Bién
Hoa vé& My tir thang 9/1971 dén thang 4/1972 nham phi tang
va xo4 du vét viéc da st dung chat doc & Viét Nam [1]. Trong
qua trinh sir dung may bay dé phun rai, quan doi My phai nap
chit diét co 1én may bay va rira may bay sau mdi lan phun
réi tai can ctr khong quan, diéu nay da lam mot luong rat 16n
chat diét co phat tan ra moi trudng tai cac san bay, trong d6
¢6 sin bay Bién Hoa. Hau qua la cho dén nay, ham lugng
chét da cam/dioxin ton luu trong dat 1én dén hang tram ngan
ppt-TEQ [2].

Véi dac tinh thoi gian ban phan huy lau, tich luy trong
md mo dong vat nén 2,4-D va 2.4,5-T ton luu rat lau trong
mdi trudng, dic biét 1a trong moi truong dat, tram tich; gay
nén nhiéu bénh tat dbi véi dong vat va nguoi nhu: ung thu,
cac bat thuong vé sinh san, di dang, di tat bam sinh, rbi loan
tam than...[2]. Do vy, du cudc chién tranh da di qua hon 40
nam nhung hau qua da va dang dé lai con rat nang né va lau
dai d6i voi ste khoé con nguoi, thién nhién va méi trudong &
Viét Nam.



Di c6 nhidu cong trinh & trong nudc va nude ngoai nghién
ctru vé kha ning ciia Fe® nano trong viée xtr Iy 6 nhidém moi
truong nhu: xir Iy nude thai co chita cac hop chét hiru co kho
phan huy POPs, xir Iy kim loai ning, xir Iy hoa chét bao vé
thyc vat trong dét va nudc, xtt Iy cac hop chit hitu co chira clo
[3-10]. Theo cac tai liéu nay, Fe® nano hoan toan khong doc va
an toan voi moi truong, vi vay viée st dung Fe® nano trong xtr
ly 6 nhlem mbi trudong véi hiéu suat rat cao va gia thanh hop
ly 1a vin dé hién dang nhan dwoc nhiéu sy quan tam. O mot
s6 nghién ciru truge day vé xir Iy DDT (dichloro-diphenyl-
trichloroethane) trong dat bang Fe® nano da nghién ctru dnh
huong cua pH, thoi gian phan tng, ham lugng Fe’ nano, ham
lwong chit hitu co dén qua trinh xi 1y, theo d6 cac yéu té nay
¢6 anh huong rat 16n dén hiéu qua xt ly DDT trong dit [9,
11-13]. Trong nghién ctru ndy, chung t6i danh gia cac yéu to
anh hudng t61 qua trinh xt 1y 2,4-D va 2.4,5-T trong dung
dich bing Fe’ nano nhu: diéu kién pH tir 3 dén 7, thoi gian tir
1h dén 1 tuan sau khi phan g, ty 16 ham lugng Fe® nano so
v6i 2,4-D va 2,4,5-T tir 20 dén 100%.

Noi dung va phuong phap nghién ciiu
Ngi dung nghién ciru

- Nghién ciru anh huong cua pH dén qua trinh xur 1y 2,4-D
va 2,4,5-T trong dung dich bang Fenano.

- Nghién ctru anh hudng cuia thoi gian dén qua trinh xtr ly
2,4-D va 2,4,5-T trong dung dich bé‘lng Fe’nano.

- Nghién ctru anh huong ctia ham lugng Fe nano dén qua
trinh xir 1y 2,4-D va 2,4,5-T trong dung dich bang Fe° nano.

Vit ligu, héa chit

- Vit liéu sir dung trong qua trinh nghién ctru 12 Fe’ nano
diéu ché trong phong thi nghiém bang phwong phap khu [11,
14], v6i 95% hat c6 kich thudc <100 nm (hinh 1), trong d6
khoang 50% hat c6 kich thudc tir 11 dén 20 nm.

mau 2 -tuananh.011 mau 2 - tuananh-008

Print Mag: 167000x @ 51 mm 100 nm Print Mag: 39€00x @ 51 mm 100 nm

Hinh 1. Fe0 nano cac tac gia ty diéu ch& trong phong thi nghiém,
anh chup bang phuong phap TEM, do phan gidi 100 nm.

- Hoa chét: cic loai héa chit nhu 2,4-D va 2,4,5-T,
NH,OH, CH,COOH Ia hoa chat tinh khiét phan tich, do hing
Merck (CHLB Dirc) san xuit.
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Phwong phdp bé tri thi nghiém

Pha dung dich héa chdt thi nghiém:

Pha mau nhan tao (hdn hop dung dich 2,4-D va %,4,5—T):
can 200 mg 2,4-D, 200 mg 2,4,5-T st glung may khuay tur gia
nhiét hoa tan hoan toan trong nudc cat hai lan va dinh mirc
dén 2.000 ml dugc dung dich 2,4-D c6 nong d 100 ppm.

Pha dung dich dém: dé diéu chinh pH cta cac truomg hop
thi'nghiétrn, cbﬁng toi su dung dung dich dém axetat d¢ han
ché su bién doi pH trong qua trinh phan tng.

Pha 2 dung dich NH,OH 0,2N va CH,COOH 0,2N:

- Dung dich NH,OH 0,2N: 1ay 15 ml dung dich amoniac
nong do 25% pha trong nudc cét hai lan, sau d6 dinh mirc dén
1.000 ml.

- Dung dich CH,COOH 0,2N: lay 13 ml dung dich axit
axetic nong do 99 98% pha trong nudc cat hai lan rdi dinh
mtrc dén 1.000 ml.

Pha cac dung dich dém c6 pH khac nhau tr 2 dung dich
NH,OH 0,2N va CH,COOH 0,2N da pha ¢ trén theo ty 1¢
trong bang 1.

Bang 1. Pha dung dich dém axetat.

Thé tich cac dung dich (ml)

STT pH te odt hai
P CH,COOH 02N NH,0H 0,2N %‘;”" AL

1 3 99,24 0,76 100

2 4 80,20 19.8 100

3 5 58,6 414 100

4 7 50 50 100

Thi nghiém cac yéu to anh hwong doi voi mau nhan tao:

Thi nghiém vé sy dnh hudng ciia pH va thoi gian ti higu
qua xr 1y: 1iy 4 binh thay tinh sach c6 thé tich 1 lit dé tién
hanh thtr nghiém dugc ghi ma hiéu nhu sau W1, W2, W3,
W4. Lay 125 ml hdn hop dung dich mau nhan tao & trén cho
vao mdi binh, sau d6 cho thém 50 ml dung dich dém vao mdi
binh c6 pH nhu sau: W1: pH=3, W2: pH=4, W3: pH=5, W4:
pH=7. Can 50 mg Fe nano cho vao tit ca cac binh, sau d6
dinh murc tt ca cac binh dén thé tich 250 ml. Pua cac binh
thi nghiém 1én méy lac, lac véi toe do 150 lan/phut. Khao sat
hiéu qua xu ly 2,4-D va 2,4,5-T theo thoi gian 1, 8, 24h va
1 tuan tai céc gi4 trj pH. Thi nghiém dugc lam 13p lai 3 1an.

Nghién ciru vé anh huong cua ham lugng Fe nano téi
hiéu qua xur 1y: tién hanh thir nghiém anh huéng cua ham
lugng Fe® nano t6i hiéu qua xur 1y voi ty 1€ ham lugng Fe°
nano/néng d6 chat 6 nhiém 1a 1:5; 2:5; 3:5; 4:5 va 1:1. Léy
5 binh thuy tinh sach, cho vao mdi binh 25, 50, 75, 100 va
125 ml dung dich mau nhén tao, sau d6 thém vao mdi binh
50 ml dung dich dém pH=3, thém viao mdi binh 50 mg Fe°
nano, cudi cung dinh muc thé tich & cac binh dén 250 ml
bang nudc cat hai lan. Pua cac binh thi nghiém 1én may
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lic, lic vé6i toc do 150 lan/phut trong thoi gian 1 tuan. Thi
nghiém duogc lam 13p lai 3 lan.

Phuong phdp phan tich 2,4-D va 2,4,5-T trén sdc ky
long cao ap (HPLC): léy 60 ml nu6c nhiém 2,4-D va 2,4,5-
T vao binh cau 250 ml, can 3,6 g KOH cho vao binh cau.
Pun hdi luu trong 2h trén bép cach thuy, dé ngudi dén nhiét
d6 phong va chuyén vao phéu chiét loai 250 ml. Chiét voi
diclometan 3 lan, tong thé tich diclometan trong 3 lan chiét
12 100 ml, b6 phan dung méi chiét. Phan dung dich con lai
thém 25 ml axit sunfuric 18N, Iic 2 phut, dé yén 10 phut.

Chiét 2,4-D va 2,4,5-T sang pha hitu co bang dietyl ete
3 lan, tong thé tich diclometan trong 3 lan chiét 1a 100 ml.
Trang rira binh cAu va phéu chiét sir dung 5 ml dietyl ete.
Tap hop dich chiét dietyl ete vao binh nén dung tich 250 ml.

Cho 10 g natri sunphat khan vao binh nén, thinh thoang
lic nhe, thoi gian 1am kho it nhit 1a 2h, c6 thé dé qua dém.
Loc dich loc da dugc lam kho qua phéu, trong qué trinh
chuyén dung méi qua phéu thinh thoang lic nhe binh nén,
trang binh non va rira bo natri sunphat 2 lan, mdi lan béng
5 ml dietyl ete tinh khiét. Tap hop pha hitu co vao binh cau
loai 250 ml. Lép binh cdu vao may cat quay, cho bay hoi tai
30°C dén 5 ml.

Dung pipet paster chuyén dich chiét dietyl ete sang binh
qua nhét 25 ml, trang binh qua nhét. Lap binh qua nhot vao
may chung cit quay, cho bay hoi v& 1 ml. Thao binh qua
nhot va dé bay hoi trong tii hat dén kho. Ding micropipet
hat 1.000 pl axeton nitril & hoa tan cin chiét trong binh
qua nhot, loc dich chiét qua mang siéu lgc, dem phéan tich
trén HPLC.

Két qua thu dugc duge xur 1y bang phdn mém Microsoft
excel 2013.

Két qua nghién ciiu va thao luan
Két qud nghién cuu anh huong ciia pH

Trong thi nghiém nay, ching t6i tién hanh nghién ciru
anh huong cua pH téi hiéu qua xir 1y 2,4-D va 2,4,5-T bang
Fe’ nano ¢ cac gia tri pH=3, pH=4, pH=5 va pH=7 sau 24h
phan tng, thu duoc két qua nhu sau:

Theo két qua khao sat dugc thé hién trén biéu dd 1 va
2 cho thdy, & khoang pH=3 dén pH=7, hiéu qua xir 1y giam
dan tir pH=3 dén pH=7. Tai pH=7, hiéu qua xur Iy thip nhat:
13,28% dbi v6i 2,4-D va 11,62% ddi véi 2,4,5-T. Tuy nhién,
do viéc ap dung xir 1y ¢ didu kién thyc té véi pH<3 1a rat
khé khin, gay 6 nhidm thr cap nén tac gia khong tién hanh
nghién ctru & diéu kién pH thap hon 3,0.
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Biéu d6 1. Anh hudng ctia pH téi qua trinh xit ly 2,4-D bing Fe°
nano sau 24h.
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Bidu do 2. Anh hudng clia pH t6i qué trinh xi ly 2,4,5-T bing
Fe nano sau 24h.

Két qua nghién citu anh hwong ciia thoi gian phén iing
toi hiéu qud xu ly

Theo két qua nghién ctru ctia Xiao-qin Li, Daniel W. Elliott
va Wei-xian Zhang vao ndm 2006 vé& sir dung Fe’nano xtr 1y 6
hop chit bao gom trans-dicloroetan (t-DCE), cis-dichloroeten
(c-DCE), 1,1,1-tricloroetan (1,1,1-TCA), tetracloroetylen
(PCE), tricloroetylen (TCE) va tetraclorometan, nong do ctia
mdi hop chat 1a 10 mg/l; ndng d6 ctia Fe® nano 1a 5 g/l thi
sau 1h tetracloroetylen giam dugc 99%, sau 120h toan bd 6
hop chéat da giam hon 95% [9]. Nhu véy, theo Xiao-qin Li,
Daniel W. Elliott va Wei-xian Zhang, thoi gian phan ung cua
Fe® nano vdi cac hop chét hitu co chira clo anh hudng rat 16n
t6i tbe do phan tmg va hidu qua xur 1y. Két qua nghién ctru
anh huéng cta thoi gian dén qua trinh xir 1y 2,4-D (50 ppm)
va 2,4,5-T (50 ppm) trong mau dung dich nhén tao bing Fe’
nano (50 mg) nhu sau:

- P6i v6i 2,4-D sau 1, 8, 24h va 1 tudn phan tmg, hiéu suat



dat twong tng 1a 18,66, 35,74; 42,44 va 75,28%.

- Doi v6i 2,4,5-T sau 1, 8, 24h va 1 tudn phan mg, hiéu
suat dat tu’orng,l'mg la 16,76; 31,26; 4Q,28 va 71,7%, thap hqn
s0 vo1 hi€u suat xur 1y 2,4-D. Ta c6 thé quan sat r6 hon ¢ bicu
do 3 va4.
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Bi€u db 3. Khao sat anh huéng cia thoi gian phan tng téi higu
qua xt ly 2,4-D bing Fe® nano.
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Biéu db 4. Khao sat anh huéng ciia thoi gian phan tng téi hiéu
qua x& ly 2,4,5-T bang Fe® nano.

Theo thi nghiém cia Wei-xian Zhang vé sit dung Fe'
nano nham lam sach kim loai ning va PCBs trong dat bing
phuong phap bom Fe’ nano vao khu vire 6 nhiém can xtr ly
cho thy, tc d6 phan mg xay ra rat nhanh, ddc biét vdi cac
ving bi 6 nhiém ¢ mirc nhe. Thi nghiém ciing chi ra ring
hat st ¢& nano c6 kha ning giir nguyén tinh hoat hoé ciia no
trong dét trong vong tir 6 dén 8 tuan [9].

Hon ntta, thi nghiém cua P.J. Shea, T.A. Machacek va
S.D. Comfort (2004) vé nghién ciru tang toc do xir Iy thube
bao vé thuc vat trong dit bang Fe’, khi cho 5% (w/w) Fe°
phén tmg véi miu dét co chira 1.000 mg metolaclo/kg, 55
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mg alaclo/kg, 64 mg atrazin/kg, 35 mg pendimethalin/kg va
10 mg clopyriphot/kg cho thay, sau 90 ngay, hiéu sut xu Iy
ctia 5 loai hoa chat bao vé thuc vat trén dat hon 60% va hiéu
suét dat hon 90% khi thém 2% (w/w) AL(SO,), vao Fe’ [8].

Nhu vy, két qua thi nghiém vé anh huéng cia thoi gian
phan tng toi hidu sudt cia qua trinh xir 1y 2,4-D va 2,4,5-
T trong dit bang Fe° nano trong nghién ctru cia ching toi
hoan toan phu hop véi Iy thuyét va két qua thuc nghiém cta
cac nha nghién cuu da thuc hién trude day.

Két qua nghién citu anh hwong ciia ham lwgng Fe'
nano toi hiéu quad xw ly 2,4-D va 2,4,5-T

Theo Xiao-qin Li va cac cdng su, Fe nano c6 nhitng tinh
ning hoat hoa dic biét va tinh ning bé mit cta chung thay
d6i mot cach nhanh chéng boi thoi gian, dung dich hoa chat
va didu kién méi truong [9] (hinh 2).

Me"
Sw hat thu

Phin wmg khir

Me(®= (n>m)

FeOOH

Hinh 2. M6 hinh ciu tao hat Fe® nano va cac phan tng khir xay
ra trén bé mat cta hat Fe® nano [9].

Thi nghiém vé ty 1& dién tich dinh ctia Fe/OH- va OH7/
O chi ra rang, mang oxit dugc hinh thanh tr sat hydroxit
va sat oxyhydroxit [9]. K&t qua cua qua trinh 6xy hoa sat,
Fe?* duge hinh thanh dau tién trén bé mat theo phan ung
dudi day:

2Fe +0,+2H,0 — 2Fe*" +40H

Fe’+2H 0 — Fe*" + H, + 20H

Fe?* ciing c6 thé bi 6xy hoa thanh Fe’*:

4Fe* +4H" + O, — 4Fe*" +2H,0

Fe*" phan tng véi OH hodc H,O va tao thanh hydroxit
hodc oxyhydroxit:

Fe*" + 30H" — Fe(OH),

Fe*"+2H,0 — FeOOH + 3H"

Fe(OH), cling c6 thé bi dehydrat tao thanh dang FeOOH:
Fe(OH), — FeOOH + H,0

O moi truong axit, Fe® dong vai tro 1a chit khu, cho
electron:

Fe' - Fe* +2¢ (1)
RCl + H* + 2¢ —> RH + Cl ©)
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Téng hop ciia hai phan tng (1) va (2) la:

RCl+ Fe’+ H" — RH + Fe** + CI' (3)

Theo két qua thi nghiém, sau 1 tuan phan tng hiéu suit
xtr Iy & ndng d6 Fe® nano 20% dat 8,28% ddi voi 2,4-D va
7,32% dbi v6i 2,4,5-T; & néng do Fe® nano 40% hiéu suét
xu ly dat 21,27% dbi v6i 2,4-D va 20,16% dbi v6i 2,4,5-T;
& nong do Fe® nano 60% hiéu suét xir ly dat 38,44% doi
v6i 2,4-D va 37,06% dbi voi 2,4,5-T; & ndng do 80% Fe’
nano hi¢u suat xir Iy dat 59,38% ddi vai 2,4-D va 54,7% d6i
v6i 2,4,5-T; & ndng d6 100% Fe° nano hiéu suat xir ly dat
75,28% dbi voi 2,4-D va 71,7% db6i voi 2,4,5-T. Ta c6 thé
quan sat rd hon ¢ biéu dd 5 va 6.
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Biéu db 5. Anh huéng ctia ham lugng Biéu dé 6. Anh hudng cia ham lugng
Fe® nano téi hiéu qua xt ly 2,4-D sau Fe®nano t6i hiéu qua xd& ly 2,4,5-T sau

1 tuan. 1 tuan.

Tir biéu dd 5 va 6 cho thdy rd hon sy anh huéng manh
mé& cua ham lugng Fe nano t6i hiéu suat cta qua trinh xr 1y.
Sau khi mau duoc xi 1y trong thoi gian 1 tuan, véi ham luong
Fe® nano 20% va 40% hiéu suit xir Iy ¢6 su thay dbi 1o rét tir
8,28% lén dén 21,7%. Két qua nay ciing cho thiy phu hop
v6i két qua thi nghiém xtr Iy DDT trong dat bang Fe® nano do
Pham Viét Buc, Lé Puc thyc hién nam 2008 [11-13] va két
qua thir nghiém céng nghé Fe° nano xir Iy DDT trong dat tai
Hon Tro, xd Dién Yén, huyén Dién Chau, tinh Nghé An do
Trung tam Cong ngh¢ Xt Iy Mo6i truong/Bo Tu 1énh Hoa hoc/
Bo Qudc phong thyuc hién nam 2016 [15].

Keét luan

Nhu vy, khi st dung Fe® nano diéu ché trong phong
thi nghiém vé6i khoang 95% s6 hat <100 nm, trong d6 c6
khoang 50% s6 hat co kich thudc tir 11 dén 20 nm dé thu
nghiém xu 1y 2,4-D va 2,4,5-T trong dung dich cho ta théy:
trong khoang pH nghién ctru tir 3 dén 7, hiéu qua xu 1y 2,4-
D va 2,4,5-T dat cao nhat & diéu kién pH=3,0; & diéu kién
pH=3 va ty 1¢ Fe° nano/2,4-D (2,4,5-T) 1a 1:1, hiéu suét xur
ly dbi véi 2,4-D dat tir 18,66% trong thoi gian 1h va lén
dén 75,28% trong thoi gian 1 tuan, di voi 2,4,5-T dat tir
16,76% trong thoi gian 1h va 1én dén 71,7% trong thoi gian
1 tuan.
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Nghién ctru cdi tién bé gian dang gel Cobamid 7.5RB
dé tang tinh bén trong di€u kién thuwong
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Tém tit:

Cong thire ba di€t gian Cobamid 7.5RB ctia Vién Sinh thai va Bao v¢ cong trinh dwgc nghién ciru cai tién dé tang do
ben khi phoi nhiém ngoai moi truong tu nhién. Mot s6 thanh phén trong chét nén ba Cobamid 7.5RB da dugc thay
dm, bd sung (tinh bot bién tinh, mit ong va mjt 56 phu gia khac) aé tao mét cong thirc ba cai tién mgi co nhiéu wu
dlem hon. Ket qua nghién ciru cho thay, ba gian cai tién giir nguyén dwgc hiéu qua xir ly gian va d¢ bén sau 6 thang
dé trong diéu Kién tw nhién (trong khi ba Cobamid 7.5RB chi dwoc 8-10 ngay).

Tir khéa: ba Cobamid 7.5RB, ba gian, kiém soat gian, Periplaneta americana.

Chi s6 phdn loai: 2.7

Improving Cobamid 7.5RB bait

to raise its durability in natural conditions

Thuy Hien Nguyen'", Thi Thu Huyen Tran',
Thi My Nguyen', Huy Phuc Nguyen?, Nhat Minh Le?

nstitute of Ecology and Works Protection
’Hanoi - Amsterdam High School for the Gifted

Received 4 September 2018; accepted 8 October 2018
Abstract:

Cobamid 7.5RB bait, a product for cockroach control
produced by the Institute of Ecology and Works
Protection, was researched to raise its durabililty when
exposured in natural condition. Some of ingredients in
the bait matrix were modified and added (denaturalized
starch, honey, adjuvant...) to create a new formula of
bait with more advantages. The results showed that the
new bait could maintain the effectiveness on cockroach
control and its durability for 6 months in natural
conditions (while Cobamid 7.5RB could be effective for
only 8-10 days).
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Dat van de

Phong trir gi4n ¢ Viét Nam hién nay van chu yéu 1a st dung
bién phép phun ton luu hodc binh xit. Viéc sir dung ba van con han
ché va chii yéu 1a cac san phdm cua nude ngoai co gia rat cao va
thuong khong sin ¢6. Thoi gian gan ddy, Vién Sinh thai va Bao vé
cong trinh da nghién ctru va gidi thi¢u mot loai ba co tén thuong
mai 1a Cobamid 7.5RB. Day 1a mot san pham ba dang gel c hiéu
qué phong trir gian dat 100% sau 4 tuan va khong c6 gian tai nhiém
tai cong trinh sau 28 tuan xu Iy [1]. Tuy ¢6 tac dung diét gian cao
nhung loai ba nay lai ¢c6 d bén thap khi dé trong méi truong tu
nhién, b s& bi kho bé mit, moc va cimg lai sau 8-10 ngay [2]. Sau
khi bi ctimg ba s& khong con hap dan gian dén khai thac, do vay hiéu
qua phong trir gian cua ba khong con. Viée img dung ba Cobamid
7.5RB dé kiém soat gian gdy hai trong cong trinh do vy can nhidu
thoi gian va nhan cong dé kiém tra, thay thé va bo sung thém ba nén
dan dén chi phi kiém soat cao [3].

Muc tidu ctia nghién ctru ndy 1a cai tién san pham ba Cobamid
7.5RB dé tang do bén cua ba khi dé ngoai méi truong ty nhién duoc
3-6 thang, gitip cho cong tac kiém soat gian trd nén don gian hon,
chi phi thap hon va hiéu qua phong gian tai nhiém dai hon.

Doi tuong va phuong phap nghién ciiu
Déi twrong

Loai gian thu nghiém 1a gian MY (Periplaneta americana)
duoc thu thap tir cac can ho bi nhiém gian tai khu d6 thi Linh Dam
(Ha Noi) trude thoi gian thu nghiém 1-2 tuan.

Gian dugc nudi trong cac hop nhya c6 kich thude 40,5x28,0x35

cm dat trong phong thi nghiém voi diéu kién nhiét d¢ 26-30°C, do
am tuong d6i 60% (RH) va thoi gian chiéu sang ty nhién.
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Ba Cobamid 7.5RB thir nghi¢m dugce cung cap boi Vién Sinh
thai va Bao v¢ cong trinh.

Ba gian céi tién dugc nghién ciru dya trén cong thire chat nér}
b Cobamid 7.5RB dé cong bo [4, 5] va nhimg phén tich sau vé
nguyén nhan gy ra nhling han che cua cong thitc ba dé tim kiem
giai phép xtr ly.

Phuwong phdap nghién ciru

Phuwrong phdp cdi tién ba: tir nhugc diém cia ba cii (Cobamid
7.5RB) dua trén céc thanh phan chinh cua cong thire ché tao ba
nay, phan tich wu nhugc diém, xac dinh thanh phan chét nén gay ra
nhuoc diém cuia ba; téng quan tai liéu & lua chon céc chat bd sung
hoic thay thé cho cong thiic ba gidn Cobamid 7.5RB; phoi tron
chat nén v6i céc thanh phan bo sung hodc thay thé.

Tiéu chi dat ra voi ba gian cdi tién: 1) Thoi gian gay chét 100%
56 ca thé gian thur nghiém cua ba gidn cai tién khong dai hon 72h;
2) Ham luong chat rin hoa tan tong so (Bx) trong san pham ba
glan cai tién dat A%; 3) Ba gian cai tién giir nguyén hi¢u luc diét
gin va chat lugng sau 6 thang phoi nhiém trong diéu kién phong.

Thir nghiém hiéu lyc ciia ba gidn cdi tién doi véi gian (TN1):
20 ca thé gian My truong thanh duoc chuyén vao timg hop mica
trong sudt, kich thudc 50x50x50 cm (hinh 1). Mdi hop cung cép
1 lo nudc va 1 khay chira bot ngd lam thirc dn. Sau 1 ngay gian
lam quen véi thiic an, mdi hop thi nghiém dwgc dua vao 2 g ba
gel. Hop ddi chimg dugc cung cép ba tring (ba khong chira hoat
cht). Gian c6 thé tiép can va khai thac ba lién tuc trong qua trinh
thir nghiém. Gian chét dugc dém va loai bo khoi hop thir nghiém
cho dén khi thi nghiém két thic. Thi nghiém dugc lap lai 3 lan.
Thtr nghiém tuong tu cling dugc thuc hién voi ba Cobamid 7.5RB.
Thir nghiém dugc tién hanh theo hudng dan tir tai liéu ctia Changlu
Wang va Gary W. Bennet (2006) [6] c6 nhiing céi tién cho phu hop
voi diéu kién Viét Nam.

Hinh 1. Hinh anh hgp tht nghiém gian.

Tinh toan hiéu lyc diét gian cta ba cai tién tai timg thoi diém
theo cong thirc Abbott (1925) [7].
E (%) =[(C-T) x 100]/C

Trong do: E 1a hi€u Iyc (%) cua ba; C la sb gian song o 16 dbi
chung; T 1a s6 gian song & 16 thi nghi¢m.
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Phutong phdp ddanh gia chat lwong ba cdi tién theo thoi gian:

Chuéan bi miu ba cho cac thir nghiém: ba sau khi san Xuat,
dugc bom thanh timg vién nho vdi trong luong trung binh khoang
2 g vao cdc dia petri khong c6 nap ddy. Dé cac dia petri chtra cac
vién ba trong diéu kién phong, khong day nap. SO lugng vién ba
dugc tinh toan du dung cho 6 lan quan sat va thir nghiém theo thoi
gian dinh ky. Ghi thoi gian cua tung thir nghiém (36 vién ba cai
tién va 36 vién ba trang).

Kiém tra hiéu luc diét gian: cac thir nghi¢m danh gia hi¢u luc
cua ba gidn cai tién theo thoi gian duoc thyc hién 1 thing 1 lan,
tién hanh lién tuc cho dén khi ba khong con duge gian khai thac
va mat hiéu qua xu 1y gian (bo tri thi nghiém nhu mo ta tai TN1).

Kiém tra d¢ bén cta b: sir dung 2 phuong phap chinh 1a quan
sat tryc quan bang mat thuong va bang thiét bi do.

(1) Quan sat tryc quan: ap dung voi cac chi tiéu mic do cling
hoa, muc d9 co ngot, hién twong 1én moc bé mat cua cac vién ba.

(2) Kiém tra bang thiét bi do: ap dung véi chi tiéu nong do chét
tan. Thiét bi str dung la may khiic xa ke do d6 ngot nhan hi¢u Atago
N-3E Brix 58-90% do Nhat Ban san xuat.

Céc chi tidu trén ciia b cai tién dugc so sanh v6i ba gian Earth
Cockroach Dango do Nhat Ban san xuat (goi tat la BGN) vdi cung
diéu kién thi nghi¢m.

Thoi gian ldy két qua: 1 thang/lan, mdi 1an 3 vién cho mdi loai
ba quan sat.

S6 lidu duoc xtu Iy bang phin mém IBM SPSS Statistics 21 va
Excel 2010.

Két qué va thao luan

Thanh phén va 1 I¢ cdc phu gia thich hop dé tao chét nén dang
gel on dinh

Két qua nghién ctru lya chon chit bo sung thay thé cho cong thirc
ba cii (Cobamid 7.5RB) dugc thé hi¢n trong bang 1.

Bang 1. So sanh thanh phan chét nén trong ba Cobamid 7.5RB va ba
gian cai tién.

Thanh phén chit nén trong cong thirc ba

" Cobamid 7.5RB [4] B gidn cdi tién

1 Bot mi Bot mi

2 Tinh bot bién tinh Maltose

3 Mat ong

4 Glycerin

5 Duong Duong

6 Gelatin Gelatin*

7 STPP STPP

8 Axit boric Axit boric

9 Hoat chit dé diét gian Hoat chit dé diét gian

10 Mot sb phu gia khac (tao mui, Mot sb phu gia khac (tao mui, do
do bong) bong...)




Két qua tai bang 1 cho thay, s thay d6i trong cong thirc ba gian cai
tién chu yéu tic dong vao nhom chét tao chat nén chinh ciia san pham
ba. O déy toan bd phan tinh bot bién tinh da dugc thay thé bang duong
giau maltose. Mat ong trong cong thirc cli dugce luge bo hoan toan va
gelatin giam di 1/2. Céc 16 ba cai tién luon dugc diéu chinh lwong nudc
va mot sO phu gia dé chi tiéu Bx dat A% nhur yéu cau dit ra trong phan
phuong phép (hinh 2).

Hinh 2. Hinh anh s&n phdm sau khi hoan thanh.
Két qua danh gia hiéu luc kiém sot gian ciia ba gian cai tién
va ba Cobamid 7.5RB dugc trinh bay tai bang 2.

Bang 2. Hiéu luc kiém soét gian ctia ba Cobamid 7.5RB va ba gian cai tién
dai vdi gian My.

Hiéu luc kiém soat gidn trung binh ciia bi (%)

Thoi POPIA
jan (h . S by tin cay (P)
gian (h)  Copamid 7.5RB (1) B gidn cdi tién (2)
1 0 0
2% 15,440,025 16,6720,19 P_>0,05
48 68,03+0,12 73,22+0,18 P, ,>0,05
72 100 100

Tir két qua bang 2 vé cam quan c6 thé thay, ba gian cai tién cho
hiéu qua kiém soat gian nhanh hon so voi ba Cobamid 7.5RB tai thoi
diém 24 va 48h thir nghiém, hiéu lyc kiém soat gian trung binh cta ba
gian cai tién dat tong tng 14 16,67 va 73,33%, cling céc thoi diém
nay, ba Cobamid 7.5RB dat hiéu lyc diét gian la 15,44 va 68,03%.
Kiém dinh két qua thu dugc bang ham T-test trong Microsoft Excel,
d tin cdy P khi so sanh hiéu lyc kiém soat glan gitra cong thuc ba
Cobamid 7.5RB va cong thirc ba gian cai tién, déu co gia trj 16n hon
0,03, diéu nay thé hién su sai khac vé hiéu luc diét gian trung binh ctia
hai loai ba trén 13 khéng co ¥ nghia. Sau 72h, tit ca cac 16 thi nghiém
bi voi ba Cobamid 7.5RB va ba gian cai tién ciing cho hiéu qua diét
gian My dat 100%. Nhu vy, viée céi tién cong thirc ba dé tao nén ba
gian cai tién di khong lam anh huong dén hiéu qué kiém soét gian cia
ba cil, dat tiéu chi thir nhdt dt ra trong phan phuong phap.

Ddnh gid chit heong ciia bd gidn cdi tién theo thoi gian

Ba gian cai tién duoc san xudt va luu giit trong diéu kién tur nhién.
binh ky 1 thang 1 lan, cdc mau bé gidn cai tién da chuan bi san duge
lay ra dé kiém tra hi¢u lyc kiém soét gian. Két qua thir nghiém cac mau
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ba cai tién sau c4c khoang thoi gian phoi nhiém 1, 2, 3,4, 5 va 6 thang
dugce the hién trén hinh 3.

%

1 thang

2 thang 3 thang 4 thang 5 thang 6 thang

B24h B48h E72h

Hinh 3. Hiéu lyc kiém soat gian trung binh (%) clia ba gian cai tién
theo thoi gian.

Két qua hinh 3 cho thay, hi¢u luc kiém soat gian trung binh
ctia ba céi tién gan nhu khong c6 su thay doi nhiéu qua thoi gian
aé phoi nhiém trong diéu kién tu nhién. Sau 24h thir nghiém hi¢u
lyc kiém sodt gian trung binh ciia ba cai tién dé phoi nhiém sau
6 thang van dat 15,09%, chi kém loai dé phoi nhiém sau 1 thang
1,84% va déu dat hiéu qua 100% sau 72h. So véi yéu cau dit ra
cta nhiém vy 1a ba cai tién chi can gilt nguyén hi¢u lyc sau 3-6
thang phoi nhiém ty nhién thi ba cai tién da dat tiéu chi thir 3 trong
phan phwong phép.

Chit lwgng sin phdm ba gidn cdi tién qua dinh gid tric
quan

Két qua kiém tra dinh ky mot s chi tiéu chét lwgng bén ngoai
cua san pham ba gian cai tién dugc trinh bay ¢ bang 3.
Bang 3. Chi tiéu theo doi san phadm ba gian cai tién theo thoi
gian.

Keét qua theo ddi céc chi iéu ciia bd sau cdc thang thir nghiém

Chi tiéu

theo d 1 thang 2 thing 3 thing 4 thing 5 thang 6 thang
BCT BGN BCT BGN BCT BGN BCT BGN BCT BGN BCT BGN

Mui thom

clia san Kb Kb Kb Kb Kb Kb Kb Kb Kb KD Kb Kb

pham

Docob® yp kp KD KD KD KD KD KD KD KD KD KD

mat vién ba

Do Bx Kb Kb Kb kKb Kb Kb Kb Kb TBDN TBN TBN TBN

Hign tugng

P KM KM KM KM KM KM KM KM KM KM KM KM
1én moc

Ghi cha: BCT: b3 gian cai tién; BGN: ba gian Earth Cockroach Dango do
Nhat Ban san xuat; KD: khong ddi; KM: khong méc; TDN: thay déi nhd.

Két qua theo ddi céc khdi b theo thoi gian cho thay, san pham
ba khong c6 thay doi vé ca 4 chi tiéu trong 4 thang dau tién sau
phoi nhiém. Sang dén thang thi 5, chi tiéu Bx clia san pham ba c6
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su thay d6i, chi s Bx do duoc sai khac v6i cac mau ban dau trung
binh 1a 1%. Trong khi d6, ba gian sir dung dé so sanh la ba Earth
Cockroach Dango thi hau nhw khong nhan thay c6 sw thay doi gi
50 v6i ban dau trir mot chit se bé mat khoi ba va do Bx ciing khong
thay doi sau 6 thang (hinh 4).

Hinh 4. Hinh anh khéi ba sau thoi gian dé ngoai méi truong dugc 6
thang.

Thdo lugn

Nhuoc diém chinh cta ba diét gian Cobamid 7.5RB la ba s€ bi kho
va co bé mat sau thoi gian phoi nhiém 8-10 ngay, sau thoi diém nay
ba sé bi ctmg lai va khong con hap dan gian khai théc, do vay khong
con tac dung kiém soat gian. Muc tiéu cta nghién ctu 1a khéi ba giir
nguyén dugc chat luong (d6 bén, déo dé hip din gian khai thic sau
3-6 thang), do vy can tim ra nguyén nhan chinh lam ba bi hong khi dé
ngoai tur nhién va tim ra 101 giai thich hop.

Tir cong thirc ctia ba Cobamid 7.5RB (bang 1) ¢6 thé thay, nhom
tinh bot 1 chat nén chinh cta san phim ba. Tinh bot sau khi hd hoa
va dé ngudi, cac phan tir tinh bot s& tuong tac nhau va sip xép lai mot
céch ¢ trit tir dé tao thanh gel tinh bot véi cu triic mang 3 chiéu. Dé
tao dugc gel thi dung dich tinh bot phai co néng d0 dam déc vira phai,
phai dugc ho hoa dé chuyén tinh bot thanh trang thai hoa tan va sau d6
duoc dé ngudi ¢ trang thai | yén tinh. Trong gel tinh bt chi co cac lién
két hydro tham gia, c6 thé ndi truc tiép cac mach polyglucozit hoac
gian tiép qua phan tir nude. Khi gel tinh bot dé ngudi mot thoi gian dai
s& co lai va luong dich thé s thoét ra, goi la sy thoai hoa [8]. Mac du
trong cong thirc ctia ba gian cii di c6 bo sung phu gia tao cau tric bén
cho gel tinh bdt, nhung chiing chi c¢6 vai trod trong mot thoi gian nhét
dinh. Xuét phat tir nhimg phén tich trén, giai phap duoc dé xut 13 sir
dung emzym dé chuyén tinh bot bién tinh sang thanh dang dudong giau
maltose (dang nhu siro) dé thay thé cho tinh bot bién tinh trong quéa
trinh ché tao chit nén. Do duogc san xudt bing emzyme dich hoa nén
dudong maltose s& gitip cho san pham c¢6 dugc cu tric gel bén vimg
v6i mang 3 chiéu dong nhét tir trong ra ngoai. Khi thay thé tinh bot
bién tinh thanh duong giau maltose, do bén cia gel trong san pham s&
tang 1én va luc nay lugng gelatin trong cong thire cii trd nén qua cao,
can giam di.

Sén pham ba cai tién gilr nguyén hiéu luc kiem sodt gian so voi san
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pham ba Cobamid 7.5RB sau khi dé phoi nhiém & diéu kién tu nhién
6 thang. Piéu ndy c ¥ nghia rat dc biét, gitp cong tic kiém soat gian
hiéu qua hon va chi phi thap hon. Ddi véi ba Cobamid 7.5RB, cac cén
b kiém soat con tring thudng xuyén phai kiém tra va thay thé ba mai
trong qua trinh xur 1y, do vay chi phi nhan cong cao. Bén canh do, cac
giai php dp dung bao gbm ca hoa chat va ba déu khong 6 hiéu qua
dbi voi cac nang trimg gian. Gidn thudng dé trimg vao cac khe hep, kin
ddo ma cong tc vé sinh cling kho co thé thu don dugc triét dé. Sau mot
thoi gian xir 1y, s6 nang trimg nay tlep tuc tao ra cac Itra gian méi. D6i
v6i gian My trung binh sau 30 dén 50 ngay, mdi nang trimg gian
s€ no khoang 12-16 con. M0t con cdi chi can giao ph01 mot lan dé
san xuat rat nhiéu nang trimg, 56 lugng tring trong moi nang tring
trung binh 14-28 trimg [9, 10]. Vi viéc tao dugc cong thuc ba
gian c6 do bén 6 thang, chiing co thé dit trong cac tram giam sat sau
xtr Iy va s€ phat huy tac dung khi cong trinh c6 gian tai nhiém va tranh
dugc hién tuong bing phét vé sb luong.

Két luan

Pi tim duoc cong thire ba gian dang gel c6 do bén 6 thang khi dé
trong mdi trudng tw nhién. B gel cai tién giit nguyén hiéu luc diét gian
sau 6 thang phoi nhiém ngoai tu nhién. Hiéu lyc diét gian trung binh
dat 71,32% sau 48h va 100% sau 72h thur nghiém.
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Tom tit:

Nghién ciru dugc thuc hién nham danh gia su bién doi vé chat lwgng cia thit lgn mat san xuit theo cong nghé lam
lanh va thit lon 4m dwoc san xuit va tiéu thu ngay. Thit lon mat 1a thit dwoc pha loc tir than thit d3 qua qua trinh
1am lanh ngay sau khi giét m6 dén khi nhiét do tam thit dat tir 0-4°C trong vong 24h va tiép tuc toan by qua trinh
sau d6 thit dwoc bao quan & nhiét dd 0-4°C. Trong khi dé, thit 4m 1a thit dwoc pha loc tir than thit ngay sau khi giét
mé va dem di tiéu thu khéong qua qua trinh 1am lanh. Cac miu thit dwoc danh gia cac chi tiéu vi sinh vat va héa ly.
Két qua cho thiy, thit lon mat vin dip vng tiéu chuin Viét Nam sau 13 ngay bio quén, trong khi dé thit lon 4m
khong con dat tiéu chuin sau 6h giét mo. Két qua nghién ciru ciing chi ra cac lgi ich ro rét vé mit chét lwgng va an
toan thue pham khi ap dung quy trinh lam lanh dé san xuit thit lon thay thé cho phwong thirc san xuét thii cong va

tiéu thu ngay.

Tir khéa: an toan thwe phim, quy trinh 1am lanh, thit lon 4m, thit lon mat.

Chi s6 phén loai: 2.10

Dat van de

Thit tuy khong phai 1a mot co thé song nhung lai 1a co chat cho
céac hoat dong clia enzyme ndi tai. Bén canh do, do thanh phﬁn rét
giau dam, cac chét béo va nude nén thit 1 co chat dic biét phu hop
cho sy phat trién ctia vi sinh véat. Van dé vé sinh cta thit duoc xac
dinh boi nhidu yéu t6 va hé qua 1a gy ra sy hu hong thit cing véi
cac van dé an toan thyc pham [1].

Nhiét d9 14 yéu to chinh anh huong dén tdc do phat trién cua
vi khuan. Ddi voi thit mat, sy phat trién cia vi khuan 1a nguyén
nhan chinh gay ra sy giam d¢ tuoi va ting toc qué trinh hu hong.
pé ngan chin hoac lam cham qua trinh hu hong, déc biét la sy phat
trién ciia vi sinh vét thi viéc lam lanh phai duoc tién hanh nhanh
nhét sau khi than thit hoan tat khau giét md va trang thi lanh phai
duoc duy tri dén khi thit duoc ché bién dé an [2].

Nganh hang thit lon chiém ty trong trén 70% thi phan cac san
pham chin nudi ciing nhu co cdu tidu ding thyc phdm hang ngay
cua nguoi Viét Nam. Theo s0 liéu théng ké nam 2015, thit lon la
loai thit dwgc tiéu thy nhiéu nhét tai Viét Nam, chiém 68% téng 56
céc loai thit. Luong thit tiéu thu trung binh cta nguoi Viét 1a 29,1
kg/nguoi/nam [3]. Khac v6i cac nudc trén thé gidi, hién nay thit
lon tai Viét Nam chu yéu dugc tiéu thy ¢ dang thit 4m. Thit 4m
duoc dinh nghia 1a thit sau khi giét mo duoc tiéu thy ngay va chua
qua bét ky dang xu Iy ndo.

Trén thé gidi, thit lon mét 13 loai thit duoc tiéu thy phd bién
va lau doi nhat. Dé san xuat thit lon mat, ngay sau khi giét mo thit
dugc dua qua hé théng lam lanh nhim ha nhiét do thit xuéng 0-4°C

‘Tac gia lién hé: Email: tam.phanthanh@hust.edu.vn
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va toan b qua trinh tiép theo déu duy tri & nhiét do nay dé han ché
sy phat trién cua vi sinh vat, kim ham hoat dong cua cac enzyme
noi tai, kéo dai giai doan chin sinh hoa, giap phat trién toan dién
cac huong vi ciing nhu ting d6 mém va thdi gian bao quan cua thit.

Qué trinh giét md va san xuit cong nghiép s& c cc diém cin
kiém soat dé dam bao chat lugng va quan 1y dugc san pham tir
khau giét md dén bao goi cudi cung cho ngudi tiéu ding. Nhiing
tién b vé cong ngh¢ nhu qua trinh lam lanh dugc xem nhu mdt
phuong thire hiru hiéu gitp kiém soét tinh nhit quén va chat luong
cuia thit. Muyc dich cua nghién ciru ndy nhim danh gia va chi ra su
khéc biét vé mit chat lwong gitra thit lon mat va thit lon 4m, hai
loai thit duoc san xuét va tiéu thy theo hai phuong thie khac nhau.

Noi dung nghién ciiu
Chudn bi mdu va bé tri thi nghiém

Tét ca lon dugc dua vao giét mo déu ¢ day du cac glay to
kiém tra vé sinh thu'y theo quy dinh hién hanh. Lon duoc giét md
tai 10 m6 dat tiéu chuan theo QCVN 150:2017/BNNPTNT: Quy
chuan k¥ thuat qudc gia - Yéu cau vé sinh thu y dbi voi co so giét
md dong vat tap trung. Thit lgn sau khi giét mb dugc co quan tha
y kiém tra va d6ng dau kiém dich. Than thit dugc dua vé phong thi
nghiém bing xe chuyén dung trong vong 1h.

Mau thit lon méat c6 dong goi: than thit lon sau khi giét mb
dugc dua ngay vao kho lanh nhiét do 0 dén 4°C dé ha nhiét do
trong 24h dam bao tim thit & phan day nhat (dui sau) dat tir 0 dén
4°C. Tién hanh pha loc than thit sau khi lam mat trong phong lanh
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Quality changes of warm pork
and chilled pork during storage
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Abstract:

The study was conducted to assess the quality changes
of chilled pork produced by chilling technology and
warm pork produced and consumed immediately
after slaughtering. Chilled pork that was deboned and
cut from the carcass underwent the chilling process
immediately after slaughtering within 24 hours until the
center part of meat reached the temperature of 0-4°C.
After that the meat was stored at 0-4°C. Meanwhile,
warm pork was deboned and cut from the carcass after
slaughtering and sold immediately without being chilled.
Meat samples were evaluated for microbiological and
chemical criteria. The results showed that the chilled
pork still met the Vietnamese standards after 13 days of
storage while the warm pork no longer met the standards
after 6 hours of slaughtering. The results also exhibited
that there are clear benefits in terms of quality and food
safety when applying the chilling process for pork meat,
replacing manual production and immediate trading.

Keywords: chilled pork, chilling process, food safety,
warm pork.

Classification number: 2.10

nhiét d6 <12°C. Céc mi'é'ng thit ba chi (bao gén} da, thit va md)
dugc cat thanh timg miéng 16x3x3 cm, sau d6 xép vao timg khay
PE, moi khay chira 300+50 g thit.

Céc khay thit duoc dong goi bang cong nghé khi quyén didu
chinh (MAP) giau O, dya trén céc nghién ciru cua cdc tac gla
trén thé gi6i. Phuong phap MAP giau O, dugc phat trién thay thé
phuong phap dong goi chan khong phu hop cho céc loai thit do
do ham luong oxy cao, giup duy tri mau sac do twoi cua thit va dé
han ché sy phat trién cta vi khudn thi ham luong CO, thich hop la
trong khoang 20-30% [4, 5]. Céc khay thit dugc bom khi quyén
diéu chinh voi ty 1& khi 0,:CO, 1 75:25% (may tron khi Dansensor
- Ban Mach, khi CO, va O cua Messer - Pirc) va dong goi bing
may dong goi G- Moldlm - Y sau d6 dugc bao quan trong kho
mat & nhiét do 0-4°C. Cac mau thit mat duoc 1y mau ngiu nhién
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va dinh ky 1 ngay/lan tir ngay 1 dén ngay thir 14 sau khi giét mo.

Thén thit lon mat khong dong goi: than thit duoc tiép tuc bao
quén trong kho lanh 0-4°C, tai thoi diém Iy mau ding dao cit mau
tryc tiép tir than thit va dé trong bao PE déng kin roi chuyén vé
phong thi nghiém. Céc mau thit dugc ldy ng?iu nhién va dinh ky 1
ngay/lan tir ngay 1 dén ngay 14 sau khi glet mo. Trong thyc té san
Xuét va kinh doanh, bén canh cdc san pham dong gbi san thi nha
san xuat con luu gitt than thit trong kho lanh va pha loc dan ban
theo don hang. Vi vdy, nghiém thic nay dugc b0 tri dé mo phong
phuong thirc san Xuét nhu Vay va cdc mau thit dugc theo doi danh
gia to1 7 ngay sau giét mo 1a ’khoang thoi gian sir dung cua sin
pham than thit mat theo mot s6 tiéu chudn trén thé gioi.

Mau thit 4m: than thit van chuyén vé Jphong thi nghiém ngay
lap tic duoc pha loc, cat mleng Céc miéng thlt ba chi dugc cat
thanh timg dai 16x3x3 cm, sau d6 cho vao céc ro nhya va dé trong
san co mai che (nhiét 6 30£3°C) nham mo phong diéu kién tuong
tur thit Am duoc bay ban ¢ cac cho truyén théng tai Viét Nam. Mau
thit dugc 14y ngau nhién vao céc thoi diém mdi 2h cho dén 18h sau
giét mo (hinh 1).

Tét ca cac thao tac ldy mu phai dam bao v tring, cic miu
duoc gitt lanh ¢ 0-4°C va phén tich trong vong 1-4h sau khi ly
mau dé khong anh huong dén két qua kiém nghiém.

Hinh 1. Cac méu thit Ign mat déng gdi (tréi) va thit am (phai).

Dé xem xét su khac nhau ctia nhiét do ché bién va bao quan
anh huong nhu thé nao dén chat luong thit, cac mau thit duoc san
xuét theo hai quy trinh dugc ldy mau va dénh gi4 cac chi tiéu chat
luong nhu vi sinh vat, hoa ly theo thoi gian bdo quan.

Phin tich cdc chi tiéu vi sinh

Dé phdn tich vi sinh, 25 g thit dai dién duoc ly v tring tir
mdi miu thit va chuyén vao tii dap mau duogc bd sung dich pepton
mudi (0,85% NaCl va 0,1% peptone, Oxoid, Anh) dén khéi lugng
250 g. Hon hop dugc dong nhét trong 60 gidy bang may dap mau
Seward 400 (Anh). Cac diy pha lodng 10 lan duoc tién hanh tir
dich sau khi dong nhét biang nu6c pepton.

Dé kiém tra cc chi tiéu téng s6 vi khuin hiéu khi, E.coli,
Coliforms va Salmonella, lugng dich sau pha loang dugc cay vao
cac moi truong phu hgp.

Téng vi khuén hiéu khi dugc phan tich theo phuong phap dém
khuan lac ISO 4833-1:2013; vi khuan E.coli dugc dinh lugng theo

ISO 16649-2:2006, Coliforms dugc dinh lugng theo phwong phap
ISO 4832:2006, Salmonella xac dinh theo ISO 6579-1:2017.



Phiin tich cdc chi tiéu ly héa

pH thit duoc do bang cich hoa tan 5 g thit di xay nhuyén trong
50 ml dung dich dém KCI 0,1 mol/I theo TCVN 4835:2002 (ISO
2917:1999).

Phan Ung dinh tinh dihydro sulphua (H,S): theo TCVN
3699:1990.

Dinh lugng amoniac (NH,): theo TCVN 3706:1990.

Phiin tich s6 ligu

Sau khi dinh lnqng, sd luqng vi khudn dugc chuyfen thanh
log(CFU/g) khi biéu dien trén do thi. Ham luong vi khuén va cac
chi tiéu hoa Iy dugc tinh trung binh tir cac mau lap lai.

£ 2
Ket qua

Két qud khdo sdt sw bién doi ham lwong vi sinh vt trén cdc
mdu thit theo thoi gian

Thit lon mat: mat do vi khuan hiéu khi 1a mot thude do hiru
dung dé danh gia tinh trang v¢ sinh cua than thit va thit sau khi
lam lanh cling nhu trong qué trinh bao quan. Két qua xac dinh ham
luong téng $0 vi khuén hiéu khi ¢ cac miu thit lon mat theo thoi
gian duoc thé hién trén hinh 2.
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Hinh 2. Bién ddi ham lugng tong vi khuan hiéu khi trén cac mu thit

7046:2009, — A—: thit khong dong géi kin; ———: thit déng géi kin).

Quy chuén Viét Nam QCVN 8-3:2012/BYT quy dinh tong vi
khuén hiéu khi trong san pham thit & mirc 5x10° CFU/g. Nhur vay,
két qua kiém tra mat do vi khuan hiéu khi trong san pham thit mat
déu dat yéu cau ¢ c hai loai thit c6 dong géi kin va khong dong
g0i. Thit dugc bao quan & nhiét d§ 0-4°C c6 ham lugng vi sinh vat
hau nhu khong thay d6i trong 14 ngay khao sat va nam ¢ mirc 3
logCFU/g, diéu nay 1a phu hop vi ¢ nhiét d6 dudi 5°C hau hét cac
vi khudn déu bj kim ham su phét trién. Két qua ciing twong tmg
vo1 nghién ctru cua Gill [6], thit lon dong go1 MAP (75% O,: 25%
CO,) bao quan ¢ 2°C c¢6 mét do vi khuén hiéu khi 1 3,88 logCFU/
cm? sau 12 ngay bao quan va tang 1én 6 logCFU/cm? ¢ ngay thir 21.
Trong khi do, theo bao céo cua James ndm 2012 thi thit thin lgn
dong goi bang MAP (75% O,: 25% CO,) bao quan ¢ 0°C c6 ham
luong tng vi khudn hiéu kh1 sau 1 tuin la 4,7 10gCFU/ecm?[7].

Mau thit khong dong goi co mat do vi sinh vat hiéu khi giam tir
3 logCFU/g sau khi lam lanh xuong thip hon khoang 2 logCFU/g
khi bao quan co thé giai thich do bé mat thit noi cac vi khuan hiéu
khi phat trién da bi mét nude mot phan khi dé trong kho lanh va
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nhu vay khong con thuan 1gi cho sy phat trién cua vi khuan do
giam hoat d§ nudc. Day cling 1a mot trong nhiing lgi ich khac cla
viéc lam lanh.

Két qua phén tich cho thdy 100% cac miu thit mat, ké ca
dong goi va khong dong goi déu khong nhiém vi khuén E.coli va
Salmonella. Dleu nay cho thdy diéu kién vé sinh glet mo da dugce
kiém sot rat tot va nhiét d 0 dén 4°C kim ham tot sy phat trién
ctia hai vi khuan nay.

~Nhi¢t do la mot trong nhing yéu t anh huong dén sy phat
trién ctia vi sinh vat. Ngoai chuc nang han ché hoat dong cua cac
enzyme ndi tai thi muc dich tién quyét ciia qua trinh 1am lanh thit
14 ha nhiét do cta thit xudng gia tri ma & mirc nay toc do phat trién
ctia vi khuan hodc cham lai (lam lanh) hogc la ngung luén (lam
dong) Piéu ndy c¢6 nghia la nhiét do can duoc ha xudng nhiét
d6 toi thiéu ma & do thoi gian cho pha tiém phat (pha lag) va pha
ting truong cta mot vi khudn nao do6 bi kéo dai [8]. Theo két qua
nghién ctru ciia Cuc Quan 1y Thyc phdm va Dugc phim My, khi
nhiét do <5°C thi pha lag va pha tang truong ctia vi khuan kéo dai
vai tuan, & nhiét do tir 5 dén 12°C thi chi can vai gio dén vai ngay
(FDA, 2017). Ndm 2010, Bo Nong nghi¢p My (USDA) da ban
hanh huéng dan an toan thyc phim, trong d6 chi ra hau hét cac
loai thue phém duge dam bao néu duoc bao quan ¢ nhiét d¢ 4,4°C
hoic thap hon. Mac du nhitng vi khuan gy bénh c6 thé phét trién
6 0°C hodc thap hon mot chut, nhung thyc té cho thiy céc rui ro
lién quan dén an toan thuc phim s& giam di néu nhiét do thit duoc
duy tri du6i 5°C [5]. Mure 5°C cling la mure nhiét d§ bao quan dugc
quy dinh trong tiéu chudn cua Uc vé vé sinh trong san xudt va van
chuyén thit va cdc san pham tir thit cho con nguoi [9]. Ngoai ra,
cac tiéu chudn vé thit mét trén thé gidi déu lay mitc 4°C dé ap dung
cho qué trinh san xuat va luu giit cac san pham thit 1a dé kiém soat
vi khuan gdy bénh quan trong nhét trong thit 1a Salmonella.

Két qua nghién ctru cho thy thit lon dwoc san xuat theo quy
trinh 1am mat ha nhiét do xudng tir 0 dén 4°C va toan bo qué trinh
bdo quan, tiéu thu thit dugc gilr ¢ nhiét d6 ndy dam bao dat cac
tiéu chuan vé sinh an toan thuc phdm do kim him t6t sy phat trién
ctia cac vi khuan,

Thit lon am: két qua xéc dinh tong s vi khuan hiéu khi & cac
mau thit lon am theo thoi gian dugc thé hi¢n ¢ hinh 3.
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Hinh 3. Bién d6i ham lugng tong vi khuan hiéu khi trén cac mau
thit am theo thoi gian (—x——: ham lugng t3i da theo quy
dinh TCVN 7046:2009; —¢—: ham lugng tong vi khuan hiéu
khi trong miu)
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Viéc xac dinh téng s vi khuan hiéu khi dugc xem 13 mot tiéu
chuan danh | gid sy O nhiém vi sinh vét cua thit, dong thoi phan anh
toan dién vé tinh trang vé sinh ¢ 10 giét mo va khau phan phi, bay
bén thit. Két qua tir hinh 3 cho thay, khi thit dugc bao quan Y dicu
kién nhiét do moi truong tai Viét Nam (27-33°C) mat do tong vi
khuan trong thit ting rat nhanh theo thoi gian, ¢ thoi diém 2h sau
giét md mat do vi khuan & cac méu thit d 1én t6i 4 logCFU/g va
sau 6h mat d vi khuan da cao hon mtc 5 logCFU/g va khong con
dat chi tiéu nay theo TCVN 7046:2009 cho thit troi. Sau thoi diém
8h thit khong con dat tiéu chuan theo QCVN 8-3:2012/BYT.

Két qua nay kha tuong dong véi nghién ciru ctia nhom téc gia
Ly Thi Lién Kha thyc hi¢n nam 2016 nham danh gia chét luong
thit lon tai chg va siéu thi [10]. Theo do, thit lon ban & chg s0
luong vi khua?in hiéu khi c6 su gia tang rd rét, ¢ thoi diém Oh murc
d6 vi khuan 4-6logCFU/g phiém ty 1¢ 86,11%, sau 3h thi ty 1¢ nay
tang 1én dén 100%; thoi diém 6h lugng vi khuén tang 1én dén muc
>6 logCFU/g chiém ty 1& 8,33%, dén thoi diém 9h ting Ién dén
94,45% s6 mau khao sat (50 méu).

Theo bao cdo cua John Scanga (2007) Vé an toan thuc phém
trong thit thi mat d¢ vi khuan s€ ting 1én gap doi sau 30 phut ¢
32°C, sau 1h ¢ 20°C va sau 2h ¢ 15°C [11].

Coliforms 13 vi khuan chi diém vé sinh va theo tiéu chuin
TCVN 7046:2009 cho thit twoi thi mat do Coliforms trong mau
thit tuoi cho phép i da 2 logCFU/g nham dam béo an toan cho
nguoi sir dung. Bién d6i ham luong vi khuan Coliforms trong céc
mau thit 4m theo thoi gian dwgc thé hién ¢ hinh 4.

\

Coliforms tong s6 (log CFU/g)
S = N W bk LA 0O
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Hinh 4. Bién déi ham lugng vi khudn Coliforms trén cac miu
thit am theo thoi gian (—x ham IUGng quy dinh theo
TCVN 7046:2009; —¢—: ham Ierng tong vi khuan Coliforms
trong mau).

Két qua khéo sat cho thay, chi 1h sau giét mo luong vi khuan
Coliforms trong mau thit d3 vugt cao hon mirc cho phép theo
TCVN. Picéu nay cho thay, dicu kién vé sinh méi truong két hop
v6i nhiét do 4m 4m ¢ Viét Nam (27-33°C) rét thich hop cho vi
khudn phét trién. Va céch bay ban, tiéu thy thit hién nay mang
nhiéu rti ro vé mit vé sinh an toan thye phém. biéu nay dugc minh
chimg rd rét khi két qua phan tich ham lugng vi khuan E.coli trong
cac mau thit cho théy sau 4h giét md, mat do vi khuan E.coli trong
mau bét du ting cao hon muc quy dinh trong TCVN 7046:2009
142 1ogCFU/g (hinh 5) va dén 6h mau thit khong con dap tmg quy
dinh cua QCVN 8-3:2012/BYT.
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E.coli (1ogCFU/g)
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Hinh 5. Bién ddi ham lugng vi khuan E.coli trén cic mau thit
am theo thdl glan —x— ham lugng quy dinh theo TCVN

Tuong tu nhu Cohforms, E.coli dugc coi 1a mot trong nhiing
vi khuan chi diém dé danh gia tinh trang an toan vé sinh ddi voi
cac loai thyc pham tuoi séng, dic biét a thyc pham c6 ngudn gbe
dong vat. Viéc kiém tra chi tidu E.coli rat can thiét trong danh gia
cht luong v¢ sinh.

Két qua khao st nim 2016 ctia nhom tac gia Ly Thi Lién Kha
cho théy, thit lon ban ¢ cho luc Oh sau khi giét mb c6 41,67% mau
thit khong nhiém véi vi khuan E. coli. Sau 3, 6 va 9h ty 1¢ mau
nhiém & mirc d9 >2 logCFU/g tang lén lan luot 14 48,61; 77,78 va
88,89% s6 lvong mau khao sat [10].

Két qua kiém tra cho thiy khong phat hién Salmonella trong
cac mau thit.

Nhu vay, co thé néi nhiét do co anh hudng 16m dén toe do tang
truong ciia céc vi sinh vat. Cac mau thit am duoc pha loc ngay sau
giét mo va bay ban & diéu kién nhiét do thuong c6 toc do vi sinh
vit phat trién rit nhanh va khong dat tiéu chuan theo quy dinh cua
TCVN 7046:2009 chi sau 1h va QCVN 8-3:2012/BYT sau khoang
6h ké tir khi giét mo.

Két qua khéo st cdc chi tiéu Iy héa trén cdc mdu thit theo
thoi gian

Thit lon mdt: mot trong nhitng chi tiéu thé hién chét luong thit
13 pH va céc san phim cta qua trinh phan giai protem nhu NH,,
H,S. Két qua phan tich ham luong NH, trong cac mau thit mat
dLrQrc thé hién trén hinh 6.

TCVN 7046:2009 quy din}l ham luqng NH, trong thit khong
duoc qua 35 mg/100 g san pham. Céc két qua trinh bay trén hinh
6 cho thdy, ham 1uqng NH, trong cic mau thit mat thip hon rat
nhi€u so voi tiéu chuan. Ham lugng nay duy tri 10 mg/100 g va
chi ¢6 du hidu tang 1én sau 4 ngay ddi voi thit khong dong goi va
11 ngay dbi voi thit dong goi. Sau 14 ngay giét mo, san pham thit
mat dong goi kin ¢6 ham luong NH, xap xi 14 mg/100 g va doi véi
san pham thit khong dong goi ham luong nay khoang 15 mg/100
g. Theo [12], ham lugng NH, trong thit tuoi 1a 8-18 mg/100 g, thit
kém tuoi 1a 20-45 mg/100 g va >45 mg/100 g 1a thit da 6i. Cac mau
thit déu ¢6 hém lru(_mg NH, thip chimg t6 do tuoi cua san phim
dugc duy tri rat tot.
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Hinh 6. Bién ddi ham lugng NH, trén cac mau thit mat theo

thoi gian (— A——: thit khong dong géi kin; ———: thit dong

go6i kin).

Nhu vay, khi thit dugc bdo quan ¢ nhiét d¢ 0 dén 4°C, céc vi
sinh vat bi kim ham hoat dong, giam kha nang sinh enzyme ngoai
bao, déng thoi cdc enzyme ndi tai trong co thit cling bi kim ham,
dan dén céc qua trinh phan giai protein dién ra rt chdm va do tuoi
ciia san pham duoc duy tri.

Két qua kiém tra H,S cho thiy tat ca cac mau thit déu Am tinh.

pH ¢6 anh hudng 16n dén chét luong thit, nhu anh huong toi
kha nang giir nudc, mau sic. pH thap thuong di kém véi kha ning
giit nude thap, mau thit tai va ciing ¢6 vi khong ngon; trong khi
d6 pH cao thuong dan t6i thit mau sdm va gidm thoi gian st dung
[13].pH thap thuong do cac nguyén nhan nhu stress trudc va trong
khi giét mo; trong khi pH cao lién quan dén viéc can kiét glycogen
trong co do con vat bi bénh lau dai hay thiéu hut dinh dudng. Do
pH sau 20-24h tr 5,5 dén 6.2 1a pH binh thuong cua thit lon dat
duoc néu con lon song khoe manh, quy trinh nghi dudng trude khi
giét va quy trinh giét mo dtng chuan (hinh 7).

/
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Hinh 7. Bién déi pH trong ciac miu thit mat theo thoi gian
(—A : thit khong dong géi kin; ———: thit déng géi kin;
—x—: ham lugng quy dinh theo TCVN 7046:2009).

Két qua kiém tra cac méau thit déu c6 gia tri pH nam trong
khoang 5,5 dén 6,2 theo quy dinh trong TCVN 7046:2009, ngoai
trir mau thit dong goi & ngay thir 14 sau giét md. pH tang & ngdy
thir 14 ¢6 thé do thit bat diu bi phan giai, tuy nhién xem xét dén
viéc mat do vi sinh vat va ham lugng NH, khong tang cao thi két
qué nay co thé do sai s6 ciia phép do. Két qua pH dao dong 1a do
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su dao dong gitra cac mau.

Nhu vay, két hop két qua phén tich cac chi tidu vi sinh va héa
1y ¢6 thé thiy rang, thit lon duoc san xudt theo cong nghé san xuat
thit Ilon mat va dugc bao quan trong diéu kién nhiét do tir 0-4°C ¢6
thé duy tri cht lugng an toan vé sinh va do tuoi dén 13 ngay sau
khi giét mo. Két qua danh gia cam quan cho thiy cac mau thit song
duy tri mau hong tuoi ty nhién, khong c6 mui la. Cac mau thit khi
lugc chi c6 cac mau ¢ ngay thir 14 cho thay diém danh gia mui dat
6/10 (két qua khong trinh bay). Két qua danh gi4 cam quan trong
nghién ctru cua Gill cho thit lon dong géi MAP (75% O,: 25%
CO,) bao quan ¢ 2°C ¢ mui bit dau gidm sau 12 ngay bao quan va
khong chap nhan sau 16 ngay [6].

Piéu nay ciling da dugc mot sb tac gia khéng dinh trong céc
nghién cuu trude day. Trong nghién cuu cua Blixt va Botch, thit
lon dong goi chan khong bao quan & 0-4°C ¢6 han sir dung 4 tuan
[14]. Nghién ctru clia nhom tac gia Scetar vé thit va céc san pham
thit dong goi cho thy, ddi véi cac san pham thit lon mat dong goi
thuong trong bao PE bdo quan ¢ 4°C c6 han st dung 10-11 ngay,
dong goi chan khong c6 han st dung 11 ngady, bao quan MAP (80%
N,:20% CO,) 6 4°C ¢6 han su dung 12-14 ngay ké tir khi dong goi
[15]. Két qua nghién ctru cia nhom tac gia Bozec va cong sy cho
thdy, thit lon mat dong goi trong diéu kién khi quyén didu chinh
(70% O,: 30% CO,) bdo quan ¢ 4-8°C c6 han su dung 11 ngay tur
khi dong goi [16]. Trong sach Chét lwong thit va han sir dung ¢6
dua ra han st dung cho thit lon bao quan 0-3°C ¢6 han st dung toi
14 ngay. Tai Uc, chinh phu bang Victoria dé xuat han sir dung cho
thit céit miéng bao quan MAP (80% O,: 20% CO,) ¢ nhiét do dudi
5°C nén tiéu thu trong khoang 7 ngay [17].

Ngoai ra, vé thoi han sir dung, theo quy dinh ctia FDA, d6i voi
thit lon mat chua dong goi thoi han st dung tir 3 dén 5 ngay (twong
duong tir 5 dén 7 ngay sau giét mo) (FDA, 2017). Theo quy dinh
ctia EU Regulation No 853/2004 thi thit xay phai dugc ché bién
tir than thit mat khong qua 6 ngay sau giét md. Tai Uc, chinh phu
bang Victoria d& xut han sir dung cho than thit heo mat bao quan
& nhié¢t do <7°C c6 han st dung 5 ngay va bao quan ¢ 0-2°C ¢6 han
st dung 8 ngay sau khi lam mat [18]. Theo tiéu chuén vé thit lon
cua Tanzania thi than thit khong dugc treo trong phong lanh 0-4°C
qua 7 ngay trudc khi dem di tiéu thy, tiéu chuan vé thit lon cua
Phillippin thi than thit khong dugc treo trong phong lanh 0-3°C qua
7 ngay trudce khi dem di tiéu thy [19, 20]. Didu nay cho thay két
qua danh gi kha tuong dong khi mau thit lon khong bao goi dudi
dang than thit treo trong kho mét sau 3 ngay bt dau chi sd NH, ¢6
hién tugng tang manh cong v6i bé mat da clia than thit bi dan sam
mau va kho (két qua khong trinh bay) do mit nu6c khi dé trong
kho lanh. Do d6, dit c4c chi s6 vi khudn va hoa 1y dat tiéu chuan thi
dé dap (g céc chi tiéu cam quan, cac tiéu chudn trén thé gioi déu
@& xuét than thit lon mat nén duoc dem di pha loc, tiéu thy trong
thoi gian khong qué 7 ngay.
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Thit lon dm. két qua phan tich cac chi tiéu ly hoa ctia cic mau
thit am duoc trinh bay trong bang 1.

Béng 1. K&t qud phan tich céc chi tiéu ly héa clia thit lgn 4m (n=3).

:lg?rféa(r; )ké tir khi NH, (mg/100 g) g;:;h tinh
0 5,760,070 14,17+3,051 Am tinh

2 5,97+0,068 13,60+2,548 Am tinh

4 5,79+0,185 15,58+2,045 Am tinh

6 5,760,150 14,06+1,814 Am tinh

8 5,740,150 13,732,740 Am tinh

10 5,61£0,155 15,29+1,973 Duong tinh
12 5,920,095 17,03+1,798 Duong tinh
14 5,940,052 18,02+2,079 Duong tinh
16 5,630,092 19,48+0,966 Duong tinh
18 5,970,069 18,96+1,211 Duong tinh

Ham lugng NH, trong céc mau thlt am dao dong trong khodng
15-20 mg/100 g, cao hon so vdi cac mau thit mat, ham lwong nay &
cdc mau thit mat khoang 10 mg/100 g va chi tang lén 15 mg/100 g
sau 7 ngay ddi véi thit khong dong goi va sau 14 ngay doi véi thit
dong goi. Cac mau thit Am c6 gia tri pH ndm trong khodng 5,5-6,2
va ham luong NH, dat TCVN 7046:2009. Tuy nhién, cac mau thit
da duong tinh H, S tir 8h sau khi giét md (1 trong 3 mau kiém c6 két
qua duong tinh nhe) Theo ket qua nghién clru cua tac gia Ly Thi
Lién Kha thi chi 32 trong s0 72 mau thit lon bay ban ¢ cho dat cac
tiéu chuan Iy hoa theo TCVN 7046:2009 va mot s6 mau c6 ham
lugng NH, vuot ngudng cho phép sau 6h ké tir khi giét mo [10].

Nhu vdy, tong hop cac ket qua vi sinh va hoa 1y co thé thay
rang, thit lon dugc giét md theo phuong phap thu cong truyen
thdng, sau 6 dugc pha loc ngay, bay ban va tiéu thu trong diéu
kién nhiét d0 moi truong tai Viét Nam co chat luong giam nhanh
theo thoi gian va dat QCVN 8-3:2012/BYT sau khoang 6h ké tir
khi giét mo va chi dap tmg hoan toan TCVN 7046:2009 sau 1h
giét mo.

Két qua nghién ctru di danh gia duoc sy bién doi chit luong
theo thoi gian bao quéan cua hai loai thit Ilon mat va thit lon 4m. Thit
lon mat van duy tri chat luong va dg tuoi, dat tiéu chuén an toan
vé sinh thyc phdm sau 13 ngay giét mo khi dugc bao quan trong
diéu kién MAP, trong khi do thit lon & 4m khong con dat tiéu chudn
sau 6h glet md. Bén canh do, than thit lon mat dugc bao quan trong
kho lanh 0-4°C va pha loc dan dé ban theo nhu céu dam bao chit
lrong an toan va cam quan t6i 7 ngay sau giét mo, twong g voi
yéu cau trong mot sd tiéu chuan tren thé gioi. Két qua nay minh
ching cho tam quan trong va sy can thiét cia viée kiém soat nhiét
o ché bién va bao quan dén chat luong san pham. Két qua nghién
ctru ciing cho thy céc loi ich rd rét vé mat chat lrgng va an toan
thuc pham khi 4p dung quy trinh lam lanh dé san xuét thit lon thay
thé cho phuong thitc san xut thi cong va tidu thu ngay. Ngoai ra,
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nhitng dit liéu thu duoc tir nghién ctru ndy ¢6 thé duoc ding lam
co s¢ dé tién dodn thoi han su dung cho cdc san pham tuong tu cho
cac doanh nghiép san xuat thit lon.
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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.
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Toan hoc va théng ké
Khoa hoc may tinh va théng tin
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Héa hoc
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Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
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nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
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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
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. C4c linh vuc khéac cla khoa hoc xa
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Anh hudng cia thanh phin nguyén ligu dén céu tric CeO, dang bong
hoa ché tao bing phwong phap thuy nhiét.

Tu Hoan Phuc, L& Ngoc Diép, Trin Minh Tué, Dao Trung Diing, Poan
Puc Chanh Tin, Ding Mau Chién

Nghién ciru x4c dinh sw bd cép tir nwéc séng Hong cho ting chira nwéc
Pleistocen khu vue phia nam Ha Noi.
Pham Hoa Binh, Poan Vén Canh, Pang Pirc Nhan

Khdo sat mdt s6 diic tinh sinh hoc ciia chiing xa khuén bién c6 kha
niing khang vi khuin giy bénh.

Tran Thi Trinh, Trin Thi Hué, Chu Ptc Ha, Pham Phuong Thu, Nguyén
Vin Giang

Thanh phén loai va phin bd ciia dgng vat khdng xwong séng ¢& 16m ven
bo & Khu bio tdn dat ngip nwéc Ling Sen.

L& Van Tho, Phan Doan Dang, Trin Ngoc Diém My, Ping Vin Son,
Nguyén Vin T4, Luong Pic Thién

Phén bd dia ly cia ho Tic ké Gekkonidae & mién Bic Viét Nam: Vai
tro ciia song Hong 12 bién gi6i ty nhién. .

Lé Pitc Minh, Nguyén Quang Truong, Nguyén Thi Hong Van, Ngo Thi
Hanh

Mot sb giai phap vé quy hoach sir dung dit va phat trién trong c6 lam
thirc dn xanh cho triu bo ¢ tinh Ha Giang. )
Nguyén Quynh Huong, Nguyén Xuéan Cuy, Tran Thi Tuyét Thu

I'J'ng dung phwong phap dién di mao quéin trong Kiém soat chat lwgng
thye phdm bd sung amino axit mach nhanh.

Nguyén Thanh Pam, Vii Minh Tuén, Nguyén Manh Huy, Duong Hdng
Anh, Pham Hung Viét

Két hop Ag vao vt ligu khung hitu co kim loai Zr-CPEB nhim gia
tang hoat tinh xiic tic dién cho phén ing sinh khi hydro.

L& Viét Hai, Trin Quang Binh, Nguyen Thi Huynh Hoa, Poan L& Hoang
Tan, C6 Thanh Thién, Tran Vin Man

Nghién ciru t(”ing‘hqp vét liéu trao dbi ion tir nhira thii bing phan #ng
sulfo héa dang dong t~llé, ung dung loai b6 Cr* trong méi trudng nudrc.
Pham Thi Thiy, Nguyén Qudoc Hung, Bart Vander Bruggen

Nghién ctru ché tao vt liéu mang vi sinh vit dang chuyen dong tir da

thity tinh #ng dung trong hé bun hoat tinh dé xir 1y nuwge thai sinh hoat.

Trin Thi Huyén Nga, Ding Thi Thanh Huyén, Nguyén Manh Khai

Khao sat mot sé diéu kién ché tao mang loc polyme s¢i réng b{'mg
phwong phap dong tu dio pha.

Chu Xuén Quang, Nguyén Thu Trang, Nguyén Sang, Bui Thi Thiy Ngan,
Thai Thi Xuan Trang, Tuéng Thi Nguyét Anh, Trin Hung Thuan

Nghién ciru 4nh huéng ciia mjt s6 yéu t6 t6i qua trinh xir 1y 2,4-D va
2,4,5-T trong dung dich biang Fe® nano. .
Pham Viét Buc, Lé Puc, Do Pang Hung, Pham Quoc Viét

Nghién cifu cai tién ba gian dang gel Cobamid 7.5RB dé ting tinh bén
trong diéu ki¢n thwrdng. . N )
Nguyén Thay Hién, Tran Thi Thu Huyén, Nguyén Thi My, Nguyén Huy
Phc, L& Nhat Minh

Panh gia sw bién ddi chit lwong cia san phim thit lgn mat va thit lon

Am trong théi gian bdo quan.
Phan Thanh Tam
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Effect of the ingredient on the structure of flowerlike CeO, prepared
via hydrothermal method.

Hoan Phuc Tu, Ngoc Diep Le, Minh Tue Tran, Trung Dung Dao, Duc
Chanh Tin Doan, Mau Chien Dang

Determination of the recharge of Red River water to the Pleistocene
aquifer in the south of Hanoi.
Hoa Binh Pham, Van Canh Doan, Duc Nhan Dang

Characterisation of marine-derived Streptomyces spp against
pathogenic bacteria.

Thi Trinh Tran, Thi Hue Tran, Duc Ha Chu, Phuong Thu Pham, Van
Giang Nguyen

Species composition and distribution of littoral macroinvertebrates
in Lang Sen Wetland Reserve.

Van Tho Le, Doan Dang Phan, Ngoc Diem My Tran, Van Son Dang, Van
Tu Nguyen, Duc Thien Luong

Geographic distribution of the family Gekkonidae in Northern
Vietnam: the Red River as an important natural barrier.

Duc Minh Le, Quang Truong Nguyen, Thi Hong Van Nguyen, Thi Hanh
Ngo

Some solutions for land use planning and grass planting
development to feed cattle in Ha Giang province.
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