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NGHIEN CUU TONG HOP VAT LIEU QUANG XUC TAC DA OXIT
CHUA Ce0,/La,0, TU QUANG DAT HIEM VIET NAM VA HOAT
TINH XU LY VI KHUAN VIBRIO PARAHAEMOLYTICUS,
STAPHYLOCOCCUS AUREUS TRONG MOI TRUONG NUOC
NUOI TRONG THUY SAN VA CANH TAC NONG NGHIEP

PREPARATION OF SOLAR PHOTOCATALYST BASED ON MULTI OXIDES CONTAINING Ce0,/La,0,
FROM VIETNAM RARE EARTH ORES AND THEIR ANTIBACTERIAL ACTIVETIES
FOR VIBRIO PARAHAEMOLYTICUS, STAPHYLOCOCCUS AUREUS IN AQUATIC/AGRICULTURE ENVIROMENT

Ha Phurong Long®, Nguyén Thi Nhan®, Nguyén Thi Thu An?, Cao Binh Thanh?,
Nguyén Huy Cudng?, Nguyén Birc Hai®, Vi Minh Tan®, Tran Birc Pai®,
Nguyén Thi Tuyét*, Tran Thi M§ Duyén®, Hoang Tung Duong®, Nguyén Binh Tuyén*”

TOMTAT

Vat liéu quang x(c tac mdi composit da oxit Mg0/Zn0/Ti0,/Ce0,/La,0, chita oxit Ce0,/La,0, tlt quéng dét hiém nhe Viét Nam tai Bong Pao, Lao Cai dugc tong hop
bang thiy nhiét ap suét thrdng. Cau tric vat liéu composit duoc d&c trung bang phuong phap XRD, SEM, Uwvis, FTIR, EDX, XRF. Hoat tinh quang xic téc va hiéu suét tc
ché céc vi khuan Vibrio Parahaemolyticus (VP), Staphylococcus Aureus (XSA) dudi anh sang mét troi md phdng khi st dung riéng biét ciing nhu khi két hop véi thudc sat
khuan Chlorpyrifos Ethyl da dugc danh gia. Cac két qua cho théy vat liéu quang xdc tac composit da oxit Mg0/Zn0/Ti0,/Ce0,/La,0;) ¢4 hidu suét e ché vi khuan rét cao
959% voi lidu lwong 1g/1 trong thoi gian xir Iy 24 gt voi crdng d anh sang 880uW/cm?. Két qua cho thay vat liéu quang xdc tac da nang nay cd trién vong thay thé viéc
sit dung cac thuic khang sinh, thudc sét khuan, thudc bao vé thirc vat trong viéc kiém soat bénh dich, bénh hai trong nudi tréng thlly san va canh téc cay trong.

Tir khéa: Quang dét hiém Viét Nam, vibrio parahaemolyticus, staphylococcus aureus, da oxit.

ABSTRACT

Solar photocatalysts based on multi oxides composite Mg0/Zn0/TiO,/Ce0,/La,0, was hydrothermal synthesis using Vietnam rare earth ores from Dong Pao, Lao
Cai. Photocatalysts samples with nanomet structures were hydrothermal syntheszed in strong akali medium and characterized by XRD, TEM, SEM, FTIR, EDX, XRF. Their
inhibited solar photocatalytic activety for Vibrio Parahaemolyticus (VP), Staphylococcus Aureus (XSA) in seperated also in combinations together Chlorpyrifos Ethyl
pesticides were estimated under solar light irradation. It was demonstrated an exilent inhibited bacterial efficiency about 95%, material dose 1g/I for 24 hour
irradiation, light intensity 880uW/cm?. The results showed bacterial photocatalytic inhibition by photocatalysis method and these photocatalytic materials have
potiental applycations as alternative way to use for control bacterial diseaseses in aquatic/agriculture cultivation.

Keywords: Vietnam rare earth ores, antibacterial muliltimetal oxides photocatalyts, vibrio parahaemolyticus, staphylococcus aureus, aquatic cultivation enviroment.
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1. MG DAU

Vat liéu quang xUc tac da va dang dwoc phat trién manh
khdng chi (ng dung trong x& ly cac 6 nhiém méi truong do
cac chat hoa hoc, thubc bao vé thiyc vat ma con (rng dung
trong x& ly vi khuan, ndm bénh trong canh tac cay trong
néng nghiép [1,2]. Trong mbi trudng nudc nudi trong thay
hai san va nganh nubi bién nédi chung céc bénh dich do vi
khu&n, ndm gay nén tac hai vé cling lon téi nang suat va chat
lugng san phadm dac biét cac vi khudn Vibrio
Parahaemolyticus (VP), Staphylococcus Aureus (XSA) [3-5.] Mot
phuong phap khir tring méi than thién maoi truong, phu hop
véi thly sinh dé thay thé céac thudc khang sinh, céc chat sat
khuan, thudc bao vé thuc vat |a ap dung vat liéu quang xtc
tac dé x{ Iy cac mam bénh sinh hoc trong nudi thily hai san
va cay trong néng nghiép [6]. Co ché quang xuc tac va tc
ché cac té bao vi khuan, ndm trong maoi tredng nwdc gom
hai con dudng: mét la hinh thanh cac géc tv do OH
hydroxyl/ anion O,/ superoxide [6] va qua trinh peroxy hoa
lipid, bién d6i protein hodc t6n thuong DNA [7, 8]; hai la sw
ti€p xUc truc ti€p gilta cac té€ bao vi sinh vat va cac hat quang
xuc tac cling gay nén céc tuong tac dan dén sw bat hoat va
gay chét clia té bao [9]. Ca hai cach hoat dong clia quang x(c
tac dan dén trién vong ng dung cao trong néng nghiép va
nganh nudi bién. Trong nghién ctru nay chiing t6i trinh bay
mot s6 két qua nghién ctru ché tao vat liéu quang xdc tac
moi trén co s& composit da oxit MgO/ZnO/TiO, chira oxit
Ce0,/La,0, tlr quang dat hiém nhe Viét Nam tai Bdng Pao,
Lao Cai dé x& ly vi khudn Vibrio Parahaemolyticus (VP),
Staphylococcus Aureus (XSA) trong moi truong nuwéc nudi
thiy san va canh tac cay tréng [10-15]. Vat liéu quang xtc tac
kiéu composit da oxit MgO/ZnO/Ti0,/Ce0,/La,0, ¢é hoat
tinh anh sang mat tr&i, khdng gay ddc cho tdm cé va cay
trong [10,16-20] tan dung ngudn nang lvgng anh sang mat
troi nhiét déi phu hop voi diéu kién canh tac nganh nubi
bién va néng nghiép Viét Nam.
2. THUC NGHIEM
2.1.Héachat

Cac hda chéat thvong mai dwoc st dung trong thuc
nghiém ma khéng can xt ly gom: Titanium dioxide (KA100,
98%, Korea), Natri hidroxit (NaOH, 98% China), Magie dioxide
(MgO,, 98%, China), Kém dioxide (ZnO,, 95%, Viét Nam),
Chlorpyrifos Ethyl (Aldrich -Sigma), Quang dat hi€ém Viét Nam
tai BOng Pao, Lao Cai chira 25% TREO (Vién Cong nghé Xa
hiém, Vién Nang lwvgng Nguyén t& Viét Nam), Cerium dioxide
(CeO,, Viet Nam), Lanthanum oxide (La,0,, Viét Nam).
2.2.T6ng hop vat liéu

Téng hop vat liéu HH (Ti0,/MgO/Zn0)

HH duoc tong hop theo phuong phap hdi lvu thiy
nhiét nhu sau: can 292g NaOH cho vao 730ml nuéc cét,
khudy déu 30 phat thu degc hdn hop trong suét. Sau do
cho thém 29,7g hén hop rdn gém TiO,, MgO, ZnO rdi dem
siéu &m hon hop trén trong vong 1 gid. Tiép theo cho hon
hop vao binh cau ¢6 nham va I3p sinh han, dé hén hop 6n
dinh nhiét trong 24 gio. Hon hop sau phan tng dem loc,
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rira nhiéu lan bang nwdc cat dén pH = 7 tredc khi dem sy &
nhiét d6 150°C trong 3 gi®, sau d6 nung & 450°C trong 6
gi0. San pham dang bot tréng thu duoc ky hiéu la HH.

Téng hop vat lieu HHQDH (TiO,/ MgO/Zn0O/ La,0,/ CeO,)

HHQDH duoc tong hop theo phrong phap hdi lwu thiy
nhiét nhu sau: can 292g NaOH cho vao 730ml nuéc cét,
khudy déu 30 phat thu dwgc hén hop trong sudt. Sau do
cho thém 29,7g hén hop rdn gdém TiO,, MgO, ZnO va 5%
quang dat hiém Bong Pao (25% TREO: La,0,, Ce0, ), siéu
am hon hop trén trong vong 1 giv .Tiép theo cho hén hop
vao binh cau ¢ nham va 1&p sinh han, dé hén hop 6n dinh
nhiét trong 24 gio. HO6n hop sau phan tng dem loc, rira
nhiéu 1an bang nwoc cat dén pH = 7 trude khi dem sdy &
nhiét d6 150°C trong 3 gi®, sau d6 nung & 450°C trong 6
gi0. San pham dang bot tréng thu duoc ky hiéu la HHQDH.
2.3. Cac phwong phap dac trung vat liéu

Céc mau vat liéu dugc dac treng bang céac ky thuat phd
hong ngoai (FTIR) trén may Impact-410 (Btc). Phwong phap
dang nhiét hap phu - giai hap phu N, (BET) do tai Vién Hoa
hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam. Phd
tdn xa nang luvgng tia X (EDX) dwoc do trén may Jeol-JMS
6490. Anh hién vi dién t(r truyén qua phan giai cao (HRTEM)
duwoc do bang may H-7500 (HITACHI, Nhat Ban tai Vién
Khoa hoc Vat liéu, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam. Phé hdp thu electron UV-Vis clla mau dugc do
trén may GBC Instrument-2885 trong vung buédc song tw
200 - 800nm (Phong Hoéa ly bé mat, Vién Héa hoc, Vién Han
lam Khoa hoc va Céng nghé Viét Nam). Phvong phap nhiéu
xa tia X (XRD), ph6 duwoc do trén may Shimadzu XRD-6100
VGi tia phat xa CuKa c6 budc song A = 1,5417A tai Khoa Hoa
hoc, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia
Ha Noi, Phan tich xac dinh thanh phan mau quing dat
hiém trén thiét bi quang ph6 phat xa XRF tai Lién doan Dia
chéat Xa hiém va Vién Khoa hoc vat liéu, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam.
2.4. Phrong phap danh gia kh& nang xt ly vi khuan (VP va
XSA) dung riéng biét vat liéu quang xuc tac HH, HHQDH

banh gia kha nang diét khuan trong diéu kién khong
chiéu sang: Can chinh xac lan lvgt 100mg véat liéu HH,
HHQDH cho vao trong céc ¢é chira 100ml dung dich nhiém
khuan XSA/VP, khudy véi téc dd 500 vong phut trong thoi
gian khudy 15 pht dé phan tan déu vat liéu huyén phu sau
do dé yén khong khudy tron trong 24 gid. Cac mau 16ng
duwoc xac dinh mat do bao t tai thoi diém ban dau va thoi
diém sau xtr ly bang vat liéu sau 24 gio.

Panh gia kha nang diét khuan khi chiéu sang anh sang
mat troi mo phong: Tién hanh twvong twy nhw trén nhung cé
chiéu dén Kosmetic Brauner Typ-826 cwdng dé 880pW/cm?.

Xac dinh mat dé vi khuén trede va sau xt ly, hiéu suat tic
ché theo phuong phap clia Nissui (trinh bay & phan dudi).
2.5. Phuong phap danh gia hiéu tng twong ho cla hé
théng vat liéu quang xuc tac két hop thuéc bao vé thuc
vat Chlorpyrifos-ethyl xtr ly vi khuén

Chuan bi dung dich Chlorpyrifos-ethyl va dung dich
nhiém khuan XSA/VP: Can chinh xac 10mg Chlorpyrifos-
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ethyl hoa tan v&i 1000ml dung dich nhiém khudn XSA/VP .., TuyenVH HH 100mg
lay tr nwéc nudi tdm thuc té.

Panh gia kha nadng diét khuan trong béng t6i: Can
chinh xac lan lvgt 100mg vat liéu HH, HHQDH cho vao
trong c6c c6 chra 100ml dung dich Chlorpyrifos-ethyl
10ppm, khudy voi téc dé 500 vong/phut trong thoi gian
khudy 15 phut dé phan tan déu vat liéu huyén phu sau dé
dé yén khong khudy tron trong 24 gio. Cac mau 16ng dwoc
xac dinh mat do bao t& tai thoi di€ém ban dau va thoi diém
sau X ly bang vat lieu sau 24 gio.

Danh gia kha ning diét khuén khi chiéu sang bang anh
sdng mat tréi mé phong: Tién hanh tvong ty nhw trén
nhung c6 chiéu den Kosmetic Brauner Typ-826 cuong do A)
880“W/Cm2. 20 TuyenVH HH Fe QDH R

Xac dinh mat dé vi khuén trede va sau x ly, hiéu suat tc
ché theo phuong phap clia Nissui (trinh bay & phan dudi).
2.6. Phuong phap xac dinh mat do vi khuén va hiéu suét
(rc ché bang str dung dia thach kho ctia NISSUI (Japan)

Lay 1ml dung dich tlr cac coc thi nghiém chia vi khuan
cho |én céc dia NISSUI (XSA), NISSUI (VP) dat céc dia trong
td &m nhiét do 35°C trong 24 gid. Xac dinh mat doé bao ti
trén céc dia va dém s6 lvgng bao ti qua kinh hién vi, tinh
toan hiéu sudt trc ché vi khuan (%) theo cong thirc:;

Hiéu suét trc ché vi khuan X = (C, - C)/C,, (%)
Trong do: C, la s6 lwvgng bao tir vi khudn ban dau hién

(Cps)
B

Lin

Lin (Cps)
o328 83

thi trén dia, C, la sO lvgng bao t& vi khuan sau thoi gian (t) . B)
clia thi nghiém hién thi trén dia. Khi gia tri X cang cao thi Hinh 1. XRD clia vét liéu A-HH, B-HHQDH
kha nang Grc ché vi sinh ctia vat liéu cang tét. - N

3. KET QUA VA THAO LUAN
3.1. Cac dac trvng cua vat liéu quang xuc tac HH va HHQDH
Céc dac trung phé XRD (hinh 1) cho thdy cac mau vat
liéu composit HH va HHQDH cé cac thanh phan pha tinh
thé clia cac dang oxit tai goc 26 ZnO (31,5°- 34,3°- 36,2° -
46,5° va 48,2°); MgO (36,0° - 44,2°, TiO, anatas/rutil (25,2° -
31,5°- 48,2°). Tuy nhién trén phd khoéng phat hién cac pic
dac trung cho tinh thé CeO,, La,0, ¢6 thé do ham lugng cac
oxit dat hiém trong mau rdt nho [11, 12, 19]. Céc dac trung
phd FTIR (hinh 3) thé hién cdu trdc cac nhém chic bé mét

Hinh 2. EDX clia vat liéu HH

ctia mau HH va HHQDH (c6 va khong cé CeO,va La,0s) hau Bang 1. Thanh phan hda hoc mau HH

nhu khdng thay ddi, tuy nhién tai mau HHQDH xuét hién Components 0 Mg Ti In
dam pho cudng do thap & vung séng 1352cm™, 2150cm'™ - % Weight 28,88 9,57 16,66 39.45
2450cm™ va su dich chuyén cac dam phé tai 1037cm? - % Atomic 52,34 1141 10,09 17,50
1447cm™ c6 thé do ton tai cac dang lién két Ce-O, La-O lam e

tang tinh ky nuéc bé mét cda vat liéu chira oxit CeO,/La,0, —

[9, 10, 12].
Thanh phan nguyén t6 cac mau HH dugc phan tich
bang phurong phap EDX (hinh 2) va mau HHQDH do ¢6 cac
nguyén t6 dat hiém ham lvgng thap nén can dung phuong ol
phap XRF (hinh 3). Ti Ié thanh phan nguyén t6 clia mau vat ( wi I - AR
liéu dugc t6ng hop qua qué trinh thiy nhiét latuong ing | | 44 "V;, ] (17 r§ P
1 il I 0 I
{ ‘liﬂlr um “} L n B i !
e

Counts

Si-Ka

VvGi ti 1& thanh phan hén hop ban dau chitng té cac hat

composit ZnO/MgO/TiO,/Ce0,/La,0; dugc hinh thanh déu
dan. biéu d6 cling dwgc nhan thay rd trén anh SEM clia cac
mau (hinh 5). Hinh 3. Phd XRF ctia vét liéu HHQDH
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Bang 2. Thanh phan hoa hoc mAu HHQDH

Components 0 Mg Ti n Ce La
%Weight | 3210 | 876 | 1436 | 3504 | 036 | 019
9% Atomic | 5336 | 958 | 797 | 1426 | 010 | 007

Fir soma

“WTransmitance

s 3.8 8. 8 % 3 5. 8 8.8 8 3.3

%Transmitance
o8 6.8 8. 08 8.8 8.3 3.8

8

B)

-

N o

)

SEI 10kV
ITT- VKTND

wDP14mm SS30

D13mm SS30

B)
Hinh 5. SEM ciavat liéu HH (A), HHQDH(B)
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Hinh 4. FTIR cia vat liéu HH (A), HHQDH (B)

3.2. K&t qua danh gia hoat tinh diét khuan vibrio
parahaemolyticus, staphylococcus aureus trén vat liéu
quang xuc tac HH, HHQDH du¢i danh sang mat troi sau
24 giv

e 2 2 TRy

Hinh 6. M4t d6 cta vi khun VP duoc X Iy Qéng vt liéu HH: Mat do vi khudn
trong cac mau: Mau ban dau dung dich nhiem khuén (E4), 100mg vat liéu
HH/200m| nuée nhiém khudn - Khong chiéu sang (D1), 100mg vat liéu
HH/100ml nuéc nhiém khudn - Chiéu séng (D3). Cuong do sang 888uW/cm?

; s

,

w y :‘\- )\

Hinh 7 . Mat do clia vi khuan VP sau khi duoc xr Iy bang vat liéu HH két hop
v6i TBVTV: Mat do vi khudn VP trong cAc mAu: Mu ban dau trong dung dich
nhiém khudn (E4), Chlorpyrifos-ethyl nong do 10ppm (N4), c6 vat liéu HH -
Khdng chiéu sang 1g/1 + Chlorpyrifos-ethyl 10ppm (D5), c6 vat liéu HH - C4 chiéu
sang g/l + Chlorpyrifos-ethyl 10ppm (D7). Sau 24 gio xC Iy véi crong do sang
888W/cm?

. ' - B or

Hinh 8. Mét d ctia vi khudn VP khi dugc xir Iy béng vat liéu HHQDH: Mat o
vi khuén VP ban déu dung dich nhiem khun (E4), véi 100mg vat liéu
HHQDH/100mI nuge nhiem khuan -Khdng chiéu sang (P2), 100mg vat liéu
HHQDH/100mI nudc nhiém khudn - Chiéu sing (D4). Cuong do sang 888uW/cm?

J

Hinh 9. M4t d cdia vi khudn VP sau khi diroc x& Iy bang vt liéu HH QDH két
hop véi TBVTV: M4t d vi khudn VP trong cac mAu: Mau ban dau trong dung dich
nhiém khuén (E4), Chlorpyrifos-ethyl nong do 10ppm (N4), c6 vt liéu HHQDH -
Khéng chiéu sang 1g/1 + Chlorpyrifos-ethyl 10ppm (D6), c6 vat liéu HHQDH - C6
chiéu sang 1g/1 + Chlorpyrifos-ethyl 10ppm (D8). Sau 24 gt x{t Iy véi cudng do
sang 888uW/cm?
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Hinh 10. Mt d ctia vi khuan XSA khi dugc xit Iy bang vat liéu HH: Mét do vi
khudn XSA ban dau trong dung dich nhiém khudn (E1), 100mg vt lidu
HH/100m nwrée nhiém khuan -Khong chiéu sang (B1), 100mg vat liéu HH/100m
nude nhiém khudn - Chigu sang (B3). Cuting do sang 888uW/cm’

B

XsA xse (N x - xsA

Hinh 11. Mét d0 ctia vi khudn XSA sau khi duoc xi Iy bang vat liéu HH két
hop véi TBVTV

Mat dd vi khuén XSA trong cac mau: Mau ban dau trong
dung dich nhiém khuén (E1), Chlorpyrifos-ethyl néng do
10ppm (F1), c6 vat lieu HH - Khong chiéu sang 1g/l +
Chlorpyrifos-ethyl 10ppm (B5), c6 vat liéu HH - Cé chiéu
sang 19/l + Chlorpyrifos-ethyl 10 ppm (B7). Sau 24 git x{ ly.
Cuong d6 sang 888uwW/cm?

Y

Hinh 12. Mét d0 cia vi khuan XSA khi duroc x( Iy bang vat liéu HHQDH: Mat
d0 vi khuan XSA ban dAu trong dung dich nhiém khuan (E1), 100mg Vat liéu
HHQDH/100mI nudc nhiém khudn-Khdng chiéu sang (B2), 100mg vt lidu
HHQDH/100ml nuc nhiém khuén - Chiéu sang (B4). Cuong d0 sang 888uW/cm?

T \

/\ ‘

hop v6i TBVTV: M4t do vi khudn XSA trong cAc mAu: Mau ban dau trong dung
dich nhiém khuan (E1), Chlorpyrifos-ethyl nng do 10ppm (F1), c6 vt liéu
HHQDH - Khang chiéu sang 1g/1 + Chlorpyrifos-ethyl 10ppm (B6), ¢6 vat liéu
HHQDH - C6 chiéu sang 1g/! + Chlorpyrifos-ethyl 10ppm (B8). Sau 24 gidr x& Iy.
Crong d6 sang 888W/cm?

3.3. Hoat tinh diét khuan (XSA) trén vat liéu quang xdc
tac HH va HHQDH

Tl cac két qua nghién cru danh gia hiéu suat hoat héa
vi khuan (VP), (XSA) thé hién trén céac hinh anh va biéu do
tr hinh 6-17 va bang 3 cho théy vai trd cla cac oxit dat
hiém CeO, va La,0, clia c&c mau quang xuc tac HH, HHQDH
va dac biét hiéu 'ng quang xudc tac trong hoat hoa va xtr ly
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céc vi khuan gay bénh rat nguy hai trong moi truong nuéc
nudi trong thiy hai san va canh tac cay trong ndng nghiép.
% Hiéu suét &rc ché vi khudn VP ctia vat lidu HH (%)
100

80

60
40
: L]
. L]
4 N4 D1 D3 D5 D7

E

Hinh 14. Hoat tinh diét khuan VP trén vat liéu HH: Mat d6 vi khuan dung dich
trwde Xt Iy (E4); 200ml E4 + Chlorpyrifos-ethyl 10ppm (N4); 100mI E4 + 100mg HH
- Khéng chiéu sang (D1); 100ml E4 + 100mg HH - Chiéu sang (D3); 100mg HH +
100mI N4 - Khdng chiéu sang (D5); 200mg HH + 100mI N4 - Chiéu sang (D7)

% Hiéu sudt rc ché& vi khudn VP chia vat liéu HH QDH (%)

100

40
o]
E4 N4 P2 D4 D6 D8

Hinh 15. Hoat tinh diét khuan VP trén vat liéu HHQDH: Mt d vi khuan dung
dich trudc xt Iy (E4); 100ml E4 + Chlorpyrifos-ethyl 10ppm (N4); 100ml E4 +
100mg HHQDH - Khdng chiéu sang (P2); 200mI E4 + 100mg HHQDH - Chiéu sang
(D4); 100mg HHQDH + 100ml N4 - Khong chiéu sang (D6); 100mg HHQDH +
100mI N4 - Chiéu sang (D8)

Hiéu sudt &rc ch& vi khuan XSA cua vat liéu HH (%)
100

70
60
50
40
30
20
: 3
o
F1 B1 B3 BS B7

E1

Hinh 16. Hoat tinh diét khuan XSA trén vat liéu HH: Mat d6 vi khuén dung dich
trude Xt Iy (E1); 200ml E1 + Chlorpyrifos-ethyl 10ppm (F1); 100mlE1 + 100mg HH
- Khéng chiéu sang (BL); 100ml E1 + 100mg HH - Chiéu sang (B3); 100 mg HH +
100ml F1- Khang chiéu sang (B5); 100mg HH + 100ml F1 - Chiéu sang (B7)

Hi&u sudt &rc ch€ vi khudn XSA cda vat liéu HHQDH
(%)
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Hinh 17. Hoat tinh diét khudin XSA trén vat liéu HHQDH: M4t do vi khudn
dung dich trude x& Iy (EL); 200ml EL + Chlorpyrifos-ethyl 10ppm (F1); 100ml E1
+ 100mg HHQDH - Khéng chiéu sang (B2); 200ml E1 + 100mg HHQDH - Chiéu
sang (B4); 100mg HHQDH + 100ml F1 - Khdng chiéu sang (B6); 100mg HHQDH
+100ml F1- Chiéu sang (B8)
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Bang 3. So sanh hiéu suat tic ché vi khuan clia mot s6 vat liéu

Hiéu sudt trc Tailidu
vatliéu | Vikhuan| Thucnghiém ché vi lién quan
khuan, @) | " 4
0,05g/1, dén UV
Nano tube . SN
0,
Ag/AgBITP25 EColi | 250W, moi Eruong 92% [21]
nudc cit
0,05g/1 dén UV
Nano tubeTi0, | E.Coli | 250W, méi truong 42% [21]
nugc cat
0,5g/1, den UV
NanotubeZnO | E.Coli | 250W, méi truong 85% [22]
nugc cat
T/ nltf(y/l,arz)](:ut([)lif?r?gy Cong trinh
Mg0/Zn0 i ~1009
g0/zn0) ECol | 0 (NamBinh) 100% iy
880uW/cm?
(Ti0,/ 1g/l, mdi trong
MgO/zn0/ .| nuée ao nudi thiy o | Congtrinh
1a0/0e0) | EOON | gy (NamBinh), 100% nay
880uW/cm?
4. KET LUAN

P4 téng hgp thanh céng vat liéu quang xuc tac dang
nano composite da oxit HHQDH va vat liéu HH s dung truc
ti€p ngudn quang oxit dat hiém & Bong Pao, Lao Cai, Viét
Nam bang phuong phép thay nhiét dudi ap suét thuong
thay thé ngudn Cerium va Lanthan tinh khiét dat tién. Vat
liéu quang xuc tac dang nano composite da oxit HHQDH va
vat liéu HH c6 hoat tinh khit khuin cao d6i v&i vi khuén
Vibrio Parahaemolyticus (VP), Staphylococcus Aureus (XSA),
hiéu suét trc ché vi khudn ctia mau HH QDH cao hon rd rét
12% so v6i mau HH chitng minh vai trd clia cac oxit dat
hiém CeO, va La,0, trong ¢ ché cac té bao vi khuan. Dic
biét dugi anh sdng mat troi voi hiéu ng quang xdc tac thi
kha nang (¢ ché vi khuén tang téi 25% - 30% so vai khéng
chiéu sang. Hiéu ng twong hd (synergistic effect) khi két
hop vat lieu quang xuc tac va thudc bdo vé thuc vat
(Chlorpyrifos-ethyl) thé hién rd rét trong xt ly vi khuén VP,
XSA trong khi dong thoi ndng do thubc bao vé thuc vat
cling giam ro rét do tac dung clia qua trinh quang xUc tac
(trinh bay ti€p & cong trinh khac). Cac két quéa trén dd mo ra
mot phwong phap rat méi trong x ly vi khuan gay bénh va
du lvgng thudc bao vé thuc vat trong nudc nudi trong thay
s&n cling nhu canh tac cay trong trén co s& vat liéu quang
xUc tac thé hé méi chira CeO, va La,0, tlr quang dat hiém
Viét Nam.
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Nghién ctru nay dwoc Gng hd bdi Chrong trinh ho tro
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