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ABSTRACT

An integrated new method using multi-oxide photocatalyst materials to
treat ammonium and phosphate while killing pathogenic microorganismsin
poluttion water. This new method involves the simultaneous use of two
types of materials: multi-oxides photocatalyst materials ZnO-MgO-TiO2
(MOX) activated under sunlight, forming free radicals hydroxyl/ superoxide
to oxidize and kill pathogenic bacteriaand fungi. Multi-metallic oxides were
modified with rare earth oxides CeO2/La203 (DLQDH) to enhance the
removal activity of ammonium and phosphate by crystallization process
MgNH4PO4 (MAP). The material samples were characterized by XRD, SEM,
UV-Vis, FTIR, EDX, XRF...and evaluated the ability to simultaneously removal
of ammonium and phosphate, killing typical bacterial strains (Vibrio
parahaemolyticus (VP), Staphylococcus aureus (XSA), E. coli - Coliform (EC)
present in To Lich river water under sunlight irradation. Ammonium,
phosphate removal capacity and bactericidal efficiency results showed
that these integration method has potential for practical applications to
treat pollution water in the To Lich River as well as other wastewater or
agriculture water sources contaminated with ammonium, phosphate and
pathogenic microorganisms.

Gidi thiéu chung

XU ly 6 nhiém méi trudng nudc nudc thai sinh hoat,
nudc ao, ho trén thé gidi cling nhu ngudn nudc cép
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cho canh tac nbng nghiép va dacbiét la nudcséng TO
lich & Ha No&i hién nay van ton tai nhitng kho khan
chua dudc gidi quyét hiéu qua vé mat kinh té€ va ky
thuat cdng nghé [1]. Trong doé kho khan néi béat la tim
ra giai phép cdng nghé phu hgp dé xir ly amoni,
photphat nguén géc gay ra hién tugng pht dudng
bung phattdo décva cac vikhudn, ndm gay bénh, lam
sach va cdi thién moi trudng nudc va khdng khi [2-14].
Amoni, photphat, sunphuahydro, mercaptan, cac hop
chat httu cg ban phan hly, cac chat khi bay haoi trong
moi trudng nudc la cac san phdm phén hay vi sinh vat
cla loai chét thai c6 ngudn géc hydrocacbon phat thai
cac hoat dong dai séng. Dac biét amoni va photphat
va cac vi khudn gay bénh 1a tac nhan gay 6 nhiém
nghiém trong dén moi trudng séng, dat, nudc va
khéng khi can xit ly va chuyén thanh cac dang khéng
ddc hai. Hién nay cd nhiéu phuang phap xd ly amoni
va photphat trong nudc nhu dung cac cdng nghé oxy
hoa, hdp phu, hap thy, loc, c& hd trg siéu dm va tao vi
bot [2-11], thong dung la s& dung cdng nghé sinh hoc
dung céc chiing vi sinh vat chuyén hda lam sach cac 6
nhiém amoni, photphat, vi khudn gay bénh [12-18]. Tuy
nhién cac phuang phap trén chua dd hiéu qud, téc do
chém, gfa thanh cao d& han ché khd nédng Ung dung
trén thuc té. Mét phuang phap mdi tich hap st dung
cac vat liéu quang xtc tac da oxit compozit dé xir ly
amoni va photphat déong thai diét cac vi sinh vat gay
bénh la mot gidi phap co tinh kha thi d€ phéat trién mot
codng nghé mditrong xit ly cac ngudn nudc & nhiém tai
cac thanh phd, nguén nudc cdp cho canh tac néng
nghiép tai Viét Nam. Phudng phap mdi nay bao gém
st dung tich hgp déng thai 02 loai vat liéu chira MgO
Vét liéu thir nhét la quang xUc tadc composit goém cac
khoang sét tu nhién bién tinh bdi cac da oxit kim loai
cb bd sung cac oxit dat hiém CeO2/La203 (DLQDH) dé
tdng cudng hogt luc loai bd amoni va photphat dang
vO o dua trén co s& qua trinh két tinh MgNH4PO4
(MAP) [4,16]; Vat liéu thU hai la vat liéu quang xUc tac
da oxit ZnO-MgO-TiO2 (MOX) dang huyén phu hoat
tinh dudi anh sang mat trai, hinh thanh cac géc tu do
hydroxyl/ superoxide dé oxy hda kht chuyén hoa
amoni thanh cac dang nitrogen NO2, NO3, N2 déng
thai diét cac vi khudn ndm mam bénh gay bénh va
phan hly cac hop chdt hitu cg & nhiém.B12] Trong
nghién clu nay ching téi trinh bay mot sé két qua
nghién cltu téng hgp thly nhiét ché tao vat liéu quang
xic tdc mdi trén <3 sd composit da oxit
MgO/ZnO/TiO2 (MOX) va vat liéu bién tinh bang phan
tan cac hat nano oxit CeOz2/La203trén cac khoang sét
thién nhién diatomit /dolomit (DLQDH). Cac oxit
CeO2/La203 dugctinh ché tir quang dat hiém nhe Viét
Nam tai Déng Pao, Lao Cai v8i ham lugng téng oxit

dathiém TREO khodng 85 % la mdt ngudn khoang san
qui s&n c6 da va dang dudc nghién cltu phét trién
manh mé Ung dung trong cdng nghiép, ndng nghiép
va XU ly moi trudng trong nhifng ndm gan day [8,15].
Su khac biét & cong nghé mdi nay la su' tich hgp dong
thot 2 loai vat liéu da chirc nang dé xr ly loai bd déng
thdi cac & nhiém Amoni (NH3-N), photphat (PO437),
sunphua hydro (H2S), cac chdt hitu co va vi sinh vat
gay bénh dudi tac dung anh séng mét trgi. Cac g sé
khoa hoc clia gidi phdp nay nhu sau: Khi phan tan cac
loaivat liéu quang xuc tac MOX va DLQDH trong nudc
6 nhiém s& xay ra dong thdi cac qué trinh: hdp phu-
két tinh-phan Ung quang xUc tac oxy hda-khd. Amoni
(NH3-N) va photphat (PO43") dugc hdp phu trén bé
mat cac vat liéu DLQDH-MOX chfa Mg?* va két tinh
thanh MgNH4PO4.6H20 (struvite MAP) [4].

Mge + NHa4* + PO43" + 6H20 — MgNH4PO4.6H20

Qua trinh két tinh MAP loai bo déng thai amoni va
photphat chi yéu xdy ra trén DLQDH, s& dugc kich
hoat vatang cudng técdé két tinh struvite bdi cac tam
nano oxit dat hiém CeO2/La203 tac déng nhu la céc
tam tao mam tinh thé (seeds) [8,12,15]. Dudi tac dung
cla anh sang trén bé mat cac hat vat litu MOX -
DLQDH cling sé xay ra qua trinh quang xuc tac oxi hoa
amoni thanh NO2, NO3 [4,15]. ho&c khir chon loc amoni
thanh N2.Vat liéu quang xuc tac da oxit MOX dugc
thiét k& t&i uu sé hoat hoa tao cac géc ty do (ROS)
diét t& bao vi khudn déng thai oxy hda phan hiy cac
sunphua hydro, cac chat hitu co & nhiém trong nudc.
Dua trén cd s& khoa hoc trén ching toi nghién cliu
tong hop hé hai vat liéu xic tac nay va danh gia kha
nang dong thai x& ly amoni photphat, diét cac ching
vi khudn dién hinh (vi khudn Vibrioparaha emolyticus
(VP), Staphylococcus aureus (XSA), E. coli - Coliform) co
trong nudc song To lich dudi anh sang mat trai. Két
qué cho théy su tich hgp 2 loai vat liéu quang xUc tac
da ndng c6 trién vong Ung dung thuc tién dé xir ly 6
nhiém nudc séng To lich cling nhu cac ngudn nudc
thai, nudc cdp cho canh tac nong nghiép khac nhiém
amoni, photphat va vi sinh vat gay bénh. Vat liéu
quang xUc tac da nang than thién mdi trudng, gia
thanh thdp, khdng gay déc cho thdy sinh, tan dung
ngudn nang lugng anh sang mat trdi phu hap vdidiéu
kién Viét Nam.

Thyc nghiém va phuang phap nghién cliu

Héa chdt

https://doi.org/10.51316/jca.2021.141
374


https://doi.org/10.51316/jca.2021.141

Vietnam Journal of Catalysis and Adsorption, 10 — special issue 1(2027) 373-381

Cac hda chét thuong mai dugc st dung trong thuc
nghiém ma khong can xr ly gém: Titan dioxit (KA100,
98 %, Korea), Natri Hidroxit (NaOH, 98 % China),
Magie dioxit (MgOz2, 98 %, China), K&m dioxit (ZnO2, 95
%, Viét  Nam), Bdng sunphat pentahydrate
(CuSO4.5H20, China), Bentonit/Diatomit/Dolomit (Viét
Nam), Oxit dat hiém tinh ché Xeri dioxit/ Lantan oxit
(Ce02/La203, v&i TREO = 86 %, Phong V6 ca, Vién
Khoa hoc Vat liéu VAST, Viét Nam). Ngudn nudc 6
nhiém soéng To6 Lich dugc 1y tryc tiép t& mot s6 vi tri
tUr cdu Nghia D6 t&i Nga Tu S&, Ha Noi vao thdi gian
thang 5 -2020.

Téng hop vat liéu quang xuc tdc
Téng hop vat liéu TiO2-MgO-/Zn0O (MOX)

Vat liu da oxit TiO>-MgO-ZnO dugc téng hgp theo
phuong phdp hoi luu thay nhiét nhu sau: 292 g NaOH
cho vao 730 ml nudc cat, cho thém 29,7 g hdn hgp ran
theo ti 1é TiO2:MgO:ZnO = 3:2:1, siéu am hon hop trén
trong 1gid. Tiép theo chuyén hdn hdp vao binh cau ¢
nham ndi sinh han hoi luu, dun ndng hdn hap va gilt
nhiét d6 115 °C trong 24 gid. HON hop sau phan Ung
dem loc, rira nhiéu lan bang nudc cat dén pH = 7,
phan ran thu dugc sdy & nhiét dé 150 °C trong 3 gid,
nung & 450 °C trong 6 gid. San phédm dang bot tréng
thu dugcky hiéu la MOX.

Téng hap vat liéu hdp phu két tinh MAP (DLQDH )

DLQDH dugc téng hop theo phuong phdp hoi luu thay
nhiét nhu sau: 25 g NaOH cho vao 500 ml nudc cét,
khudy 30 phut thu dugc hdn hap trong sudt. Sau dé
cho thém: 15 g vat liéu MOX (TiO2/Mg0O/Zn0), 35 g
dolomit, 55 g diatomit va1g oxit dat hiém tinh ché
(La203/Ce02), sieu &m hdn hop trén trong 1 h. Tiép
theo chuyén hén hap vao binh cau ¢& nham 1000 ml
va 1&p sinh han hoi luu, dun ndng hdn hap va gitt 8n
dinh nhiét 110 °C trong 24 h. Hn hgp sau phan Ung
dem loc, ra nhiéu lan bang nudc ct dén pH = 7
trudc khi dem sdy & nhiét dé 150 °C trong 3 gid. San
phdm dang bottrang thu dugcky hiéu la DLQDH.

Ddc trung vat [éu

Vat liéu dugc dac trung bang phé hdng ngoai (IR) do
trén may Impact-410 (Buq) tai Vién Hoa hoc, Vién Han
lam KHCNVN. Phuang phap nhiéu xa tia X (XRD), dugc
do trén may Shimadzu XRD-6100 vdi tia phat xa CuKa

cb budc séng 1,5417 A tai Khoa Héa hoc, Trudng Dai
hoc Khoa hoc Tu Nhién — DPHQG Ha Néi. Phé tan xa
nang lugng tia X (EDX), XRF dudc do trén may Jeol-
JMS 6490 tai Vién Khoa hoc Vat liéu. Phucong phéap
déng nhiét hdp phu-gidi hdp phu N2 (BET) do tai Vién
Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Anh hién vi dién to truyén qua phan gidi cao
(HRTEM) dudc do bing may H-7500 (HITACHI, Nhat
Ban tai Vién Khoa hoc Vat liéu Vién Han 1dm KHCNVN.
PhS hép thu electron UV-Vis clia mau dugc do trén
may GBC Instrument-2885 trong vung budc song tu
200-800 nm (Phong Hoa ly bé mat, Vién Hdéa hoc, Vién
Han lam KHCNVN). Phan tich xac dinh ndng dé cac
nguyén t& dat hiém trong vatliéu bang thiét bi quang
phé phat xa cao tan ICP-OES Spectrometer tai Lién
DoanDia chét Xa - Hiém, B6 Tai nguyén moi trudng.

Thuc nghiém ddnh gid khd ndng hdp phu va hogttin h
quang cua Vit ligu xa ly amoniva photphat trong dung
dich nudéc séng To Lich

- Vi tri ldy mdu nudc séng To Lich: nudc song T6 Lich
dugc 18y & 16i xudng diém dau song tai gan cau T11
dudng Budi, phudng Nghia D6, Quan Cau Gidy, Ha
N&i, thang 5/2020.

- XU ly mdu nudc séng Té Lich: Nudce séng dugce xir ly
tach can bang loc qua gidy loc bang xanh dé loai bo
CaC can hitu cg Iu Iing va dugc bao quan trong td lanh
2 °C.

- Thuc hién thi nghiém: Can 30 mg vatliéu MOX va 30
mg DLQDH cho vao cdc thdy tinh (500ml) chra 300 ml
nudc song T6 Lich, khudy véi téc dé 500 rpm trong 15
phit. Sau dé dé yén hdn hap va ldy mau phan tich
theo thaigian tU 24 h va 48 h trén may do quang UV -
Vis. V@i trudng hgp quang xdc tac, dung den UV
Kosmetic Brauner Typ-826 dé chiéu sang cudng do
sang 880 uw/cm2. Xac dinh ndng dé amoni bang
phuong phap TCVYN-6179-1:1996, budc sdng 666 nm
vanéng dé photphat bang phuong phap TCVN-6202 -
2008 budcsong 735 nm.

Thuc nghiém ddnh gid hiéu sudt x(t ly vi khudn bdng
phuaong phdp Nissui

Thi nghiém quang héa bdng dén gia dnh sdng mdt troi
Pua 1 ml dung dich chira vi khuin dua 1én dia dry
compact, U trong tu &m tai nhiét do 25°C trong 24
gid, sau do 18y dia ra va xac dinh s6 lugng khuan lac
moc & trén mat dia. Hiéu sudt Uc ché vi khudn tinh
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Co—Ct

theo cong thic X = €e (%), trong do: Co la s6
lugng khudn lac ban dau hién thi trén dia XSA, VP
tuang Ung; Ct 1a s6 lugng khudn lac sau thdi gianxdt 1y
(t). Viéc xac dinh khuan lac Vi khuén Staphylococcus
aureus (XSA)/Vibrio parahaemolyticus (VP) trén dia
Compact dry theo phuong phap Nissui da dung phan
mém chuyén dung BACTLAB, thuc hién tai Phong Vat
liéu tién tién, Vién Hoa hoc, VAST.

K&t qua va thao luan
Cdc ddc trung vat lieu XRD va FT-IR

C4u trdc tinh thé clia MOX va DLQDH dugc xac dinh
bang phan tich nhiéu xa (XRD). Cac biu dd nhiéu xa
(hinh 2) clia vat liéu cho thdy anatase pha cla TiO2
tuang Ung vdi cac cuc dai & 26 = 25,3° 37,99, 47,8°,
54,50, 559, 62,50, 69°, 70°, 75° va 82° Ngoai ra, cac
dinh nhiéu xa dic trung cla cdu trdc ZnO quan sat
dugc vao khoang 26 = 31,79, 34,50, 36,39, 47,5°, 56°
va 62,7°. Tuang ty, nhiéu xa & 36,7°, 42,71° va 62,0°
dugc phat hién va quy cho ciu tric MgO [6,12]. DEi
v mau DLQDH clng ton tai cac pic nhiéu xa dac
trung nhu & mau MOX vdi cudng doé thap han, dong
thai xudt hién thém cac pic 309, 28° va 48°. dac trung
cho céc oxit CaO, SiO2 [8,15].

Hinh 1 cho thdy phd FTIR cla MOX va DLQDH tinh
khiét dugc ghi lai trong khodng tir 500 dén 4000 cm™.
Cac dai & 667, 654, 604 va 543 cm™' d& dugc quan sat

804 A
60 4" \‘/\\\
5 \
k=] |
g |
2 404 \
<
ES
20 - \ \J

o T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

va dao déng & nhitng vung nay la dién hinh clia cau
tric anatase TiO?, khoadng 545 cm™ d& dugc phat
hién do su hién dién cla lién két Zn-O [34].

Hon nta, moét dai & 667 cm™ xac nhan sy hién dién
clia dao dong MgO mat khac do sy ton tai cla chat
mang diatomit/dolomit nén trén phd xudt hién nhom
pic tai dai 1430 cm™ [12] mac du ham luong CeO2 va
La203 rét thdp nhung ¢ thé van nhan thay dac trung
cac oxit nay tai dai ~557 cm™ va ~600 cm™ [8,15].

XRF va SEM

Thanh phan nguyén t& cac mau MOX va DLQDH dugc
phan tich bang phuong phap XRF (hinh 3). Thanh
phan nguyén t8 cla mau vat liéu dugc téng hdp qua
qué trinh thay nhiét v&i ham lugng MgO khé cao & ca
hai mau va ham lugng nhd cac tam oxit dat hiém la
phUu hop v&i muc dich diéu khién cdu trdc vat liéu
nham tang cudng hoat tinh quang xuc tac va tao cac
mam kich hoat qué trinh két tinh struvite MAP dé x{ ly
amoni va phophat cling nhu quang oxi hda diét vi
sinh vat.

Anh SEM (hinh 4) tai cing d6 phan gidi cla hai mau
cho thdy qué trinh thdy nhiét & moi truong kiém da
bién tinh thay ddéi lam bé mat hat composit dong
nhat hon, c& thé bdc 16 nhigu hon cac tdm MgO va
CeO2/La203 & mau DLQDH so v&i mau MOX, vi vay
dé lam tdng nhanh ddng thai cac qua trinh hap phu-
két tinh-phan Ung oxi hda trén bé mat hat.

% Absorption

@
a
!

60 -

55 T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)

Hinh 1: PhS IR clia vat liéu A-MOX va B-DLQDH
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Hinh 2: Phd XRD cuia vat liéu A-MOX va B-DLQDH
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Hinh 3: Phé XRF clia vét liéu A-MOX va B-DLQDH
Bang 1: K&t qua thanh phan hoa hoc mau MOX va DLQDH (theo XRF)

Thanh phan (%) O Mg Ti Si Al Ca Zn Zr Sr Ce La
MOX 38,54 | 25,98 28,31 | 0,81 - 013 336 | 010 | - - -
DLQDH 3638 | 12,50 3,02 30,60 | 053 [ 1447 | - - - 031 | 016

SEI "0kV WD14mmj ' §530

JTT- VKTND

5,000 sSum

Uv-Vis

TU két qud phd UV-Vis clia cac mau bét vat liéu trén
hinh 5 c& thé xac dinh gia tri budcsong téi han Amaxva
tUf do tinh dugc midc ndng lugng vung cdm Egtuong
Ung cla cac mau vat lieu MOX va DLQDH theo
phucong trinh Eg =1239,8/Amax (bang 2). Méc du budc
song téi han Amax (DLQDH) 180 han Amax (MOX) va su
hdp thu anh sang dich chuyén vé ving nhin thdy
nhung cudng dé hap thu anh sang clia mau MOX lai
cao han nhiéu so v&i DLQDH cho nén hoat tinh quang
xUc tac cao han.

Bang 2: Budc song tGi han vandng luong Eg clia vat

liéu
Mau vat liéu Amax, NM Eg, eV
MOX 390 317
DLQDH 430 2,88

x5,000 Spm

ABS

T T T T T
200 300 400 500 600 700 800

lamda 1(390nm)  lamda 2 (4300m)

Hinh 5: Ph& UV-Vis ran cla vat liéu MOX va DLQDH

Két quad ddnh gid khd nding xr ly amoniva photphat
trong nudc séng T4 Lich

Ngudn nudc song To6 Lich, nhu la mét ngudn nudc 6
nhiém dién hinh, dugc 18y tryc ti€p tU mot s vi tri
thudc luu vucsong T Lich.
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Bang 3: Hang s6 téc dé phan Uing trung binh x{ ly amoni va photphat trong nudcséng Té Lich (h)

Hang s6 t6cdd phan MOX-Khéng DL-QDH-Khéng

, . MOX-Quang DL-QDH-Quang
Ung trung binh Quang Quang

k1 (Amoni), h’ 0,0233 0,0301 0,0551 0,0795

k2 (Photphat), h' 0,0426 0,0335 0,0395 0,0337

Bang 4: Dung lugng xt ly amoni trong nudc séng To Lich (g, mg/g)

Tén vt liéu (pcpom) V() | m@g) i’ziph;“ Copm@8h | qeah) | q@sh
MOX-Khong Quang 25 | 03 | 003 | 1275 10,25 1225 | 1475
MOX-Quang 25 03 | 003 10,75 7,5 142,5 175
DL-QDH-Khong Quang 25 03 | 003 4,75 3,5 202,5 215
DL-QDH-Quang 25 |03 o3| 225 15 2275 | 235

—a— HHM-Khong Quang
—e— HHM-Quang

—a— DL-QDH-Khong Quang
—v— DL-QDH-Quang

154

124
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T
24
t(gio)

T
48

Hinh 7: Hoat tinh xUr Iy amoni (A) va photphat (B) nudc séng To Lich, lugng vat liéu 30 mg, thé tich dung dich 100
ml, cudng dé sang 880 pw/cm?
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Hinh 8: Hoat tinh x{r ly amoni (A) va photphat (B) nudc song Té Lich, luang vat liéu 30 mg, thé tich dung dich 100
ml, cudng dé séng 880 pw/cm?

Bang 5: Dung lugng xt ly photphat nuécséng Té Lich (mg/g)

At Co C ppm C, ppm
Tén vatliéu V() |1 m(g) q(24 h) q(48 h)
(ppm) (24 h) (48 h)
MOX-Khong Quang 15 03 | 003 7,25 5 77,5 100
MOX-Quang 15 03 | 003 10 6,25 50 87,5
DL-QDH-Khong Quang 15 03 | 003 7,5 6,25 75 87,5
DL-QDH-Quang 15 03 | 003 8,75 8 62,5 70,0
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O day ching toi trinh bay cac két qua nghién clfu trén
nudc song lay tai khu vuc cau Nghia D6 - Cau Gidy, Ha
NoOi dé déanh gia kha nang xr ly amoni va photphat
trén hé vat lieu MOX -DLQDH. Hoat tinh va dung
lugng xUt ly cac dang amoni va photphat (gém téng
cdng qua trinh hap phu-két tinh-phdn Ung oxi hoa)
trén hé vat lieu MOX-DLQDH dudgc trinh bay & cac
hinh 7, 8, bang 2 va 3.

TU két qua hinh 7, 8 va bang 2, 3 c6 thé nhan thdy
rang: dung lugng x(t ly amoni photphat cia vét liéu
MOX, DLQDH trong trudng hgp chiéu séng vakhédng
chiéu sang tai cac thai gian phan Ung thay déi khdng
tuyén tinh, 1a do ton tai ddng thai cac tuang tac phic
tap 1én quan t&i tac dung cla anh séang t&i do tan

thuan nghich cla tinh thé MAP.1M12] Trong cdu trdc
clia vat liéu mac du mat dé cac tdm MgO thap han
nhung do DLQDH c6 thanh phan CeO2/La203 nén
ngoai qué trinh hdp phu va quang xuc tac, trén vat liéu
nay xay ra chu yéu la qua trinh két tinh struvite MAP.
Chinh vi vay néng dé amoni va photphat trong nudc
trén vd&i mau DLQDH gidm manh. Xét hiéu sudt x ly
cubi cung thi dung lugng xtr ly amoni (235 mg/g),
photphat (100 mg/g) clia hé DLQDH-MOX la cao han
han so vai cac loai vat liéu thong dung zeolit, thanh
hoat tinh...[5,9,11,12]. Két qua xac dinh amoni, photphat,
COD cling nhu mat dé vi khuan E. coli trude va sau khi
xUf ly dudgctrinh bay trén bang 5.

Bang 5: Cac chi tiéu trong nudcséng Té Lich trudc va sau xir ly cla vatliéu MOX/DLQDH

Chi tiéu N-NH3 (mg/l) PO4 (mg/l) COD (mg/)) E. coli (CFU/100ml)
Trudc xi ly 25 1339 320
Sau xu ly 15 40,2 10

K&t qua xt ly vi khudn Staphylococcus aureus (XSA),
Vibrio parahaemolyticus (VP) va E. coli (EC)

Hé vat liéu MOX-DLQDH dugc st dung déanh gia kha
nang diét khuidn nudc séng T6 Lich (co so sanh vdi cac
chat  diét khudn Virkon S, KMnOs, hydroperoxit,

o~ SR T
% v N T %

oxyclorua déng, knong trinh bay & day). Cac két qua
dugcthé hién & hinh 9, 10,11 va cac biéu do 12 va 13.

Mdt d6 vi khudn XSA, VP va EC trudc va sau khi xi ly
theo phuong phdp Nissui

Hinh 9: Mat d6 cla vikhudn XSA khi dugcx ly bang vat liéu MOX va DLQDH: Mat dé vikhuan XSA ban dau trong
dung dich nhiém khuan (E1), 100 mg vét liéu MOX/100 ml nudc nhiém khudn-Khong chiéu sang (B1), 100 mg vat
liéu MOX/100 ml nudc nhiém khudn-Chiéu sang (B3); 100 mg vat liéu DLQDH/100 ml nudc nhiém khudn-Khéng
chiéu séng (B2), 100 mg vat liéu DLQDH/100 ml nudc nhiém khudn-Chiéu sang (B4). Cudng dé sang 880 pw/cm?

Hinh 10: Mat d6 cla vi khudn VP dugextr ly bang vat liéu MOX: Mat do vi khudn trong cac mau: Mau ban dau
dung dich nhiém khuan (E4), 100 mg vt liéu MOX/100 ml nudc nhiém khudn-Khong chidu sang (D1), 100 mg vat
lieu MOX/100 ml nudc nhiém khudn- Chiéu sang (D3); 100 mg vat liéu DLQDH/100 ml nudc nhiém khudn-Khong
chiéu sang (P2), 100 mg vétliéu DLQDH/100 ml nudc nhiém khuadn-Chiéu sang (D4). Cudng dé sang 880 pw/cm?
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Hinh 11: Mat d6 clia vikhudn EC trudc va sau khi dugex ly bang 100 mg vat liéu MOX/100 ml nude nhiém khuan -
(Khéng chiéu sang)

Hiéu sudt (¢ ché vi khudn cda vat liéu quang MOX va
DLOQDH

Hi&u suat te ché vi sinh (VP) cla cac vat liéu (%)

100
20
80
70
60
50
40
30
20

E4 D1 D3 P2 D4

Hinh 12: Hiéu sudt tcché VP trén vat liéu MOX va
DLQDH: Mat dé vi khudn dung dich trudexir ly (E4);
100 ml E4 + 100 mg MOX-Khéng chiéu sang (D1); 100
ml E4 + 100 mg MOX-Chiéu séng (D3); 100 ml E4 +
100 mg DLQDH-Khong chiéu sang (P2); 100 ml E4 +
100 mg DLQDH-Chiéu séng (D4)

Hiéu suat trc ché vi sinh (XSA) cla cac vat lidu (%)

E4 B1 B3 B2 B4

Hinh 13: Hiéu suat Ucché XSA trén vat liéu MOX va
DLQDH: Mat dé vi khudn dung dich trudexir ly (E4);
100 ml E4 + 100 mg MOX-Khéng chiéu sang (B1); 100
ml E4 + 100 mg MOX-Chiéu sang (B3); 100 ml E4 + 100
mg DLQDH-Khdng chiéu sang (B2); 100 ml E4 + 100
mg DLQDH-Chiéu sang (B4)

TU cac két qud nghién clifu danh gia hiéu suat xur ly vi
khuan (VP), (XSA) trén cac hinh 9,10,11, 12 va 13 cho

thdy mau vat liéu quang xdc tac DLQDH va MOX déu
thé hién hiéu sudt xir ly vi sinh vat trong méi trudng
nudc song To Lich cao hon mét s§ chat sat khudn hién
hanh (Virkon S, KMnO4, Oxyclorua déng tai clng liéu
lugng su dung (1000 mg/l) dat 80 % trong thdigian 24
h c& chiéu sang &nh sang mat trgi mé phong vdi
cusng dé séng 880 pw/cm?.

K&t luan

D3 téng hop thanh cong vat liéu quang xdc tac dang
nano composite da oxit MOX va vat liéu DLQDH su
dung ngudn oxit dat hiém tu Doéng Pao, Lao Cai Viét
Nam bang phuong phap thly nhiét dudi ap suét
thudng.

Vat liéu da oxit ¢ chlra quang dat hiém DLQDH 6
khéd nang loai bo amoni va photphat trong nudc sbng
T6 Lich hiéu qua (vdi lidu lugng 50mg/l dat > 85%).
Vat liéu quang xUc tac da oxit kim loai MOX c6 kha
nang diét hau hét cac loai vi khuin gay bénh vi khuin
Vibrio  parahaemolyticus (VP), Staphylococcus aureus
(XSA), hiéu sudt Uc ché vi khuin cla MOX dat >90%
tai litu lugng 1000mg/I . Trudng hgp co st dung anh
sdng mat trai vdi hiéu Ung quang xuc tac thi kha nang
xt ly amonium , photphat va vi khudn clia vat liéu ludn
cao han 25% so va&ikhéng chiéu sang.

Hé vat lieu DLQDH-MOX c¢6 kha nang xUf ly dong thdi
cac dang 6 nhiém amoni, photphat va vi khudn ca khi
chiéu sang (ban ngay, co6 anh sdng mat trai) va khong
chiéu sang (ban dém ), vi vay c6 khd nang ap dung
thuc tién cao.

Cac két qua trén da md ra moét phuong phap mdi
dung vét liéu quang xic tac mdi dé€ xr ly & nhiém
nudc song Té Lich cling nhu cac hd ao va cac ngudn
nudc khac cung cdp canh tac nbng nghiép.

L&i cAm on
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Nghién clu nay dudc Ung hd bdi Nhiém vu phat
trién cong nghé cap Vién Han lam Khoa hoc va Céng
nghé Viét Nam — ma s6 UDPTCN.06/19-21 - Vién Han
ldm Khoa hoc va Cong nghé Viét Nam.
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