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Tém tit

Vat li‘éu N, W-TiO /Bentonit dwo’g diéu ché bang phwong phdp trén wét hon hop bot khé N, W-TiO,
trong huyén phu bentonit, va tinh chdt cua vat liéu duwoc xdc dinh boi cac phuwong phap XRD, TEM va
BET. Anh hiéng cia thoi gian va heong chdt xiic tac dén qud trinh phdan hity quang cdac hop chdt hitu
co ¢ trong nuede thai ché bién thiy san ciing dwoc khdo sdt. Két qua nghién ciru cho thdy, vit liéu diéu
ché dwoc ¢ kich thude hat khoang 3,5 nm, dién tich bé mat riéng khodang 71,82 m?/g va cé kha ning
xik Iy tot nude thai ché bién thity san. Véi lwong chat xiic tac 150 g/100 L nwée thai va thoi gian phin
huy k{zodng 6 gio thi mede thdi sau qud trinh xir Iy dd dat dwoc mike A theo tiéu chudn ky thudt quoc

gia vé nuoc thdi.

Tir khéa: Titani dioxide, bentonit, phdn hity quang, ché bién thity san, quy mé pilot.

1. Pit van dé

Qua trinh quang xuc tac (QXT) dua trén chat
ban din 1a qua trinh oxi hoéa nang cao nhd anh
sang va trong vai nam tr¢ lai day dugc xem la qua
trinh ¢6 tam quan trong trong linh vuc xtr 1y nuéc
va nude thai [2]. Qua trinh ndy ¢ nhiéu vu viét
nhu: sy phan hay cac chit hiru co c6 thé dat dén
mirc vO co hoa hoan toan, khong sinh ra bun hoac
ba thai va co thé sir dung chét xuc tac khong doc
va ré tién [5]. Trong nhiéu chit ban dan co kha
nang QXT nhu: TiO,, WO,, Fe,O,, ZnO, ZnS...
TiO, dugc chimg minh 1a phu hop nhét cho céc
ung dung rong rai trong xur Iy moi truong do nod
¢6 hoat tinh QXT cao, tro vé mit hoa hoc va gia
thanh thp [3]. Tuy nhién, TiO, & dang nguyén
chat c6 nang lugng vung cam kha 16n (~ 3,2 eV),
chi bi kich thich béi ngudn anh sang tir ngoai gan
va do d6 han ché kha nang tan dung ngudn anh
sang doi dao tir mat troi [7]. Vi vy, k§ thuat bién
tinh TiO, bang cach pha tap vao mang tinh thé cua
nd bdi cac ion khac nhau dang dugce nhiéu nha khoa
hoc tap trung nghién curu [8].

Gan day, viéc pha tap dong thoi vao mang
tinh thé TiO, boi céc ion phi kim - kim loai dang
duogc quan tdm nghién ctru nhiéu nham khac phuc
nhing han ché trén cac dong vt lidu TiO, pha tap
don va mé rong pham vi tng dung cua nd. Chang

®) Truong Pai hoc Pdng Thap.
) Hoc vién cao hoc, Truong Dai hoc Dong Thap.

han, Kubacka A. va cac cong su da ché tao thanh
cong vat lidu N, W-TiO, bang phuong phap vi nhil
tuong [4]. Két qua nghién ctru cho thiy, N va W da
gitip On dinh c4u tric pha anata, khi ting dan nong
do W(VI) kich thudce hat trung binh gidm manh,
dién tich bé mit riéng va d6 hap thu quang trong
vung anh sang nhin thay ting 1én déng ké. Mau
N, W-TiO, ¢ diéu kién i uu ¢6 toc do phan hity
toluen va styren nhanh hon nim 1an so véi miu
TiO, nguyén chat.

Vit liéu TiO, ¢ dang hat thuong c6 hoat tinh
QXT cao nhung c6 nhuoc diém 1a kho thu hoi
chtng trong cong doan sau khi xir Iy nuéc. Dé
khic phuc han ché nay, nhiéu phuong phap téng
hop méi da duoc dé xuat, trong d6 phd bién nhat
1a ¢6 dinh TiO, trén cac pha nén khac nhau nhur:
bentonit, polime, thiy tinh, nén thép, carbon... Vit
liéu bentonit do tinh sén co, ré tién, dic biét 1a co
mot s dic tinh quan trong nhu co cAu truc 16p,
dién tich bé mat riéng 16n, kha nang hép phu cao,
gitip no trd thanh chat hd trg va phan tan chit xtc
tac tuyét voi.

Trong cong trinh nay, chiing t6i thong bdo mot
s6 két qua vé danh gia kha niang phan huy QXT
cac hop chit hitu co trong nudc thai ché bién thay
san (CBTS) trén vat liéu TiO, dugc pha tap dong
thoi boi N va W trén nén bentonit (N, W-TiO,/
Bentonit) dudi ngudn anh sang mat troi trén quy
mo thi nghiém & dang pilot.

73



TRUONG DAI HOC DONG THAP

Tap chi Khoa hoc s6 32 (6-2018)

2. N0¢i dung nghién ciru

2.1. Thyc nghiém

- Vit lidu va héa chit:

Vat liéu va hoa chit dugce st dung trong thuc
nghiém gdém: Bentonit (Binh Thuén, Viét Nam),
TiOSO, (Sigma), uré (Merck), (NH,) H,W O
(Merck) va NaOH (Merck) déu ¢ dang tinh khiét
va khong can ché hoa bd sung.

- Tong hgp vat li¢u N, W-TiO,/Bentonit

+ Buwdc 1: tao dung dich huyén phu sét

Cho 10,0 g bentonit vao cbc da chia sin 150
ml nude cat, khudy tron déu va sau d6 dé sét truong
nd qua dém.

+ Buéc 2: diéu ché bpt khé N, W-TiO,

Hoa tan hdn hop gom: 0,75 g uré, 31,0 mg
mudi W(VI), va 4,0 g TiOSO, vao trong 110 ml
nudc cat. Tiép tuc nhé cham vao dung dich hon hop
dén hét 40 ml dung dich NaOH 1,0 M. Khqu tron
huyén phu trong 3 gid, sau d6 dé ling va lam gia
két tia trong 2 gidr & nhiét d6 phong. Tién hanh loc,
rira két tia vai 1an bang nude cét va ethanol dén khi
khong con phat hi¢n ion SO, > (thtr bang dung dich
BaCl, 1,0 M). San pham sau khi rira dugc say kho
¢ 105°C trong 24 gi0, thu dugc bot kho N, W-TiO,.

+Budc 3: diéu ché vit ligu N, W-TiO /Bentonit:

Cho 1,0 g bot khé N, W-TiO, thu dugc ¢
budc 2 vao cac coc huyén phu sét da dugc tao ra
& bude 1 va khudy tron manh hdn hop trong 6 gio
& nhiét do phong. Tién hanh sdy kho, nghién min
va sau d6 nung bot hon hop trong 2 gid & 500°C
(téc d06 nang nhi¢t 10°C/phut), thu dugce vat liéu N,
W-TiO,/Bentonit.

- Thuc nghiém danh gia kha nang QXT xu 1y
nudce thai CBTS:

Nude thai CBTS duogc ldy tir Cong ty Trach
nhiém hiru han Hung C4, tai Khu Cong nghi¢p Binh
Thanh, huyén Thanh Binh, tinh Dong Thap. Ngudn
nude thai duoc lay truc tiép tir bé diéu hoa sau khi
qua bé loc tho trong hé thng xir Iy nudc thai ciia
Cong ty nidy ma chua qua bat ky cong doan xir Iy
nao. Mo hinh xtr Iy nuéce thai CBTS dugc dua ra
0 Hinh 1.
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Chii thich hinh dnh:

1. H¢ théng khuéy tron;
2. Ngudn cép nudc thai;
§ 3.Béxur ly nudc thai;
4. Van xa nudc thai;

5. H¢ théng mang loc;

- 6. B chtra nuéc thai sau khi

Xt 1y.
Hinh 1. M6 hinh xir ly nuwéc thai CBTS

Dau tién, vat liéu N, W-TiO,/Bentonit c6
lugong xac dinh dugc cho vao bé xir Iy nudce thai so
3 (c6 dung tich 120 L). Tiép dén, dén 100 L nuéc
thai CBTS tir nguon cip nudc thai s6 2 vio bé xir
1y nudce thai sé 3. Sau dé, di chuyén toan bo hé
thong ra noi c6 su chiéu xa tot tir nguén anh sang
mit troi (bt dau chiéu xa tir lac 9 gid sang va co
d6 roi dao dong trong khoang 800 dén 1.000 klx),
bat cong tic cho hé thong khudy tron s 1 hoat dong
va tién hanh khudy tron manh hdn hop phan ting
trong khoang thoi gian thich hop dé dam bao dat
duogc hiéu suat phan hity t6i wu. Nudc thai sau khi
xu ly thong qua van xa s6 4 dugc dan qua mang
loc s& 5 va dua vao bé chira s6 6. Hiéu suit cia
qua trinh x1r Iy nudc thai CBTS dugc xac dinh dua
vao viéc so sanh chi s6 COD trude va sau khi xur
ly thong qua biéu thirc:

COD,~COD__
CoD,

Trong d6: H 13 hi¢u suat xir 1y; COD,vaCOD
1a nhu cau oxi hoa hoc ctia nudce thai CBTS trudc
va sau phan ung.

Béng thoi, sau khi tim dugc nhitng diéu kién
thich hop cho quy trinh xi 1y thi nuéc thai dau ra
theo quy trinh nay dugc xac dinh mot sd chi tiéu
vé chat lugng nudc va so sanh véi cac chi tiéu cia
nuée thai dau vao ciing nhu véi quy chuin vé chit
luong nudc sach nham danh gia tinh hiéu qua cua
quy trinh xtr . Cac chi tiéu phan tich chét lugng
nudc duge xac dinh theo cac phuong phap chuan
xét nghiém nudc va nude thai (SMEWW-2012) [6].

- Cac phuwong phap phéan tich:

Gian d6 nhiéu xa tia X (XRD) ciia mau vat liéu

H(%) = 100. (1)
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N, W-TiO,/Bentonit dugc ghi trén nhiéu xa ké tia X
D8 Advance Bruker, véi tia CuK c6 2= 0,154056
nm, goc quét 20 tir 0 dén 70°, toc do quét 0,03/s.
Kich thudc hat trung binh dugc tinh dya vao pic
dic trung cua pha anata (101) trén gian d6 XRD
theo phuong trinh Debye Scherrer [8].

Anh TEM duoc chup trén kinh hién vi dién tir
truyén qua JEM1010 (JEOL-Nhat Ban). Dién tich
bé mit riéng dugc xac dinh béng cach chyp BET
trén thiét bi Quantachrome NovaWin (M9P).

2.2. Két qua va thao luin

2.2.1. Mgt s6 tinh chdt co ban ciia vt li¢u N,
W-TiO /Bentonit

Két qua phd XRD & Hinh 2 cho thy, vétli¢u N,
W-TiO,/Bentonit ton tai & cac pha: montmorillonit
(goc 20 ~ 9,6°), Si0O, (goc 20 ~ 26,6°), anata (goc
20 ~ 25,3°) va rutin (goc 20 ~ 27,5°), trong do
montmorillonit va SiO, la dac trung cta bentonit
con anata va rutin 1a ddc trung cua TiO,. Tinh toan
tir phd XRD va cong thirc Debye-Sherrer cho thiy
vatliéu N, W-TiO,/Bentonit c6 kich thugc hat trung
binh khoang 3,5 nm.
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Hinh 2. Phé nhiéu xa tia X (XRD) ciia miu N, W-
TiO,/Bentonit

Két qua tinh toan kich thudc hat trung binh
ctia vat liéu N, W-TiO,/Bentonit dya trén pho XRD
cling phu hop véi két qua chup TEM. Anh TEM va
biéu do phan bd kich thude hat ciia miu N, W-TiO,/
Bentonit dugc duara & Hinh 3. Ttr anh TEM & Hinh
3-a nhan thay, vat liéu N, W-TiO,/Bentonit c6 cc
hat phan bo twong doi dong déu va dgya vao ham

phan bd tir anh TEM xéc dinh duoc kich thudce hat
trung binh cua vat liéu khoang 3,6 nm (Hinh 3-b).
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Hinh 3. Anh TEM (hinh a) va biéu d phan b kich
thuée hat (hinh b) cia vat li¢u N, W-TiO,/Bentonit

Tur két qua chup BET cua vat ligu N, W-TiO,/
Bentonit xac dinh duoc dién tich bé mat riéng cua
vat nay khoang 71,82 m%g. Nhu viy, tir cac két
qué & trén cho thay vat liéu diéu ché dugc c6 kich
thude hat bé va dién tich bé mat riéng tuong doi
16n, thich hop dé tham do kha ning phan huy cac
hop chét hitu co co trong nude thai CBTS.

2.2.2. Banh gia kha nang xu ly nuwoc thai
CBTS trén vat liéu N, W-TiO /Bentonit

a) Anh huong cua thoi gian chiéu sang

Pé khao sat anh hudng cua thoi gian chiéu
sang dén hiéu suat phan hity quang xtc tac trén vat
lieu N, W-TiO,/Bentonit, tién hanh cho 150 g vat
lidu nay vao trong 100 L nuéc thai CBTS & bé s6 3
(Hinh 1) va khudy trén hdn hop phan Gmg trong diéu
kién chiéu xa bdi anh sang mat troi 6 cac khoang
thoi gian khac nhau: 2 gio, 4 gio, 6 gio va 8 gio.
Hiéu suat phan hity quang cac hop chat hitu co ¢d
trong nudc thai CBTS dugc trinh bay trong Bang
1. Két qua ¢ Bang 1 cho thdy, khi ting dan thoi
gian chiéu sang tir 2 dén 6 gio hiéu suat phan hay
quang cac hop chat hitu co ting manh tir 54,25%
dén 93,55%. Sau d6, néu tiép tuc kéo dai thoi gian
chiéu sang 16n hon 6 gio hiéu suat phan hiy cac
hop chit hitu co thay d6i khong dang ké. Diéu nay
do qué trinh phan hiy quang dén thoi diém 6 gio
thi cac hop chét hitu co trong nude thai CBTS bi
phan hity sdp hét nén du c6 kéo dai thoi gian chiéu
sang hon nita thi hiéu sudt phan hiy quang ciing
s& thay doi khong dang ké. Do d6, chung t6i nhan
thdy khoang thoi gian thich hop cho qua trinh phan
huy quang 1a 6 gio.
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Bang 1. Hi¢u suét phan hity quang cic hop chit hiru co
trong nudc thai CBTS trén bgt N, W-TiO,/Bentonit
theo cac khodng thoi gian chiéu xa khac nhau

Thoi gian chiéu xa (gid) 2 4 6 8
Gia tri COD, cua nudc thai 1058 | 1058 | 1058 | 1058
(mg/L)

Gia tri COD cua nudc thai 484.0(231.0| 682 | 55.5
(mg/L)

Hiéu suat phan huy quang, (%) | 54,25 | 78,17 | 93,55 | 94,75

b) Anh hwéng cia khoi lwong vit liéu N, W-
TiO /Bentonit
Pé khao sat anh hudng cua lugng vat licu N,
W-TiO,/Bentonit dén hiéu suat phan hity quang, tién
hanh chiéu sang trong 6 gid hdn hop phan tmg trong
bé phan tmg s6 3 (Hinh 1) gdm: nuéc thai CBTS
(100 L) va vat lieu N, W-TiO,/Bentonit ¢ cac khdi
lugng khac nhau: 100; 125; 150; 175 va 200 g.
Béng 2. Hiéu suét phan hily quang cac hop chét hiru co
trong nudc thai CBTS trén vat licu N, W-TiO,/Bentonit
theo lwgng vit li¢u N, W-TiO_/Bentonit khac nhau

Luong vat liéu N,
W-TiO,/Bentonit (g)
Gia tri COD, cua
nudc thai (mg/L)
Gia tri COD cua nudc
thai (mg/L)

Hiéu suét phan huy
quang (%)

100 | 125 | 150 | 175 | 200

1058 | 1058 | 1058 | 1058 | 1058

304,1{167,9| 64,0 | 76,4 |103,0

71,26 |84,1393,95(92,78|90,26

Hiéu suat phan huy cac hop chat hitu co trong
nuéc thai CBTS (Bang 2) cho thay, khi ting dan
lugng vat lieu N, W-TiO,/Bentonit tir 100 dén
150 g hiéu suit phan huy quang ting va dat gia
tri cuc dai & mau c6 luong N, W-TiO,/Bentonit
150 g (H=93,95%). Diéu nay d& hiéu khi tang dan
luong vatligu N, W-TiO,/Bentonit & néng d6 thich
hop s& lam ting cac tAm xtic tac hap phu chat hitu
co trén bé mit cta nd, dan dén lam tang hi¢u suét
phan huy. Tuy nhién, néu tiép tuc ting luong vat
liéu N, W-TiO,/Bentonit 1én hon 150 g hi¢u suét
phan huy quang c6 xu hudng gidm. Nguyén nhan
6 thé do & néng dd cao cua vat ligu N, W-TiO,/
Bentonit trong dung dich da ngan can qua trinh di
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chuyén cac hop chét hitu co dén bé mit cac hat N,
W-TiO,/Bentonit, dong thoi tang sy che chan anh
sang gilra cac hat vdi nhau tr d6 1am giam hic¢u
qua hap phu [1].
Bang 3. Két qua phan tich chit lwgng nwéc thai
CBTS trudc va sau khi xir ly

So sanh véi
Nuéc thai| Nuwéc Q(f\}l/TN 1
STT Chi tiéu Don vi | truée khi | théi sau 201 5 '
xirly | khixirly BTNMT
(Cip A)
1 |pH 6,34 7,13 6-9
2 |BOD;, mg/l 622 39 30
3 |coD mg/l 1058 64 75
4 $2°§)(NH5 bl e | 12441 | 2.1 10
5 |Téng Nito mg/l | 133,54 7,90 30
6 |Téng photpho mg/l 29,22 4,50 10
7 |Clo du mg/l 0,17 0,35 1
8 ;l;ir;g (CT}?;;’}“ o1 et | 343 <4 50
9 gggg i‘;“c fg‘t’ mgl | 30,125 | <03 10

Véi nhiing diéu kién thich hop da khao sat
bén trén (lugng vat ligu N, W-TiO,/Bentonit 150 g
va thoi gian chiéu xa 1a 6 gid), chiing toi tién hanh
phan tich cac chi ti€u cua nudc thai CBTS theo
quy chuan k¥ thuat qudc gia vé nudc thai CBTS
(QCVN 11-MT:2015/BTNMT) [6]. Két qua phan
tich chat luong nudc thai CBTS trudc va sau khi
xtt Iy dwoc trinh bay & Bang 3. Tir Bang 3 cho thiy,
nudc thai CBTS sau khi xur 1y, gia tri cac chi tiéu
phén tich chat luong nudc déu thap hon gisi han
mirc thai cho phép (cip A).

3. Két luan

Vit ligu N, W-TiO,/Bentonit diéu ché duoc
v6i kich thudce hat khoang 3,5 nm va dién tich bé
mat riéng 71,82 m%g da cho thiy kha ning phan
huy t6t cac hop chét hitu co trong nudc thai CBTS.
Piéu kién thich hop cho qué trinh xir 1y 1a chiéu
sang hon hop phan tng trong 6 giod, luong vat liéu
N, W-TiO_/Bentonit khoang 150 g/50 L nudc thai
CBTS. Pdng thoi, nghién ciru con cho thiy cac gia
tri vé chat luong nude thai CBTS sau khi dugc xtr
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1y d3 dat & muic A theo quy chuédn k¥ thut quic gia  liéu N, W-TiO,/Bentonit trong irng dung xur Iy nudc
vé nude thai CBTS (QCVN 11-MT:2015/BTNMT).  thai CBTS noi riéng va nguén nudc thai 6 nhiém
Két qua nay cho thiy tiém ning Gmg dung ctia vt  noi chung./.
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INVESTIGATING THE CAPACITY OF SEAFOOD PROCESSING WASTEWATER
TREATMENT ON N, W-CODOPED TiO,/BENTONIT PHOTOCATALYST

Summary

Nanosized N, W-codoped TiO,/Bentonite materials were prepared by the wet agitation method
of mixing N, W-TiO, with bentonite, and were characterized by XRD, TEM and BET methods. The
effects of time and amount of catalyst on the photodegradation process of organic compounds presented
in fish processing industry were also investigated. The results showed that the obtained material had
an average particle size of about 3.5 nm, specific surface area about 71.82 m?g!' and good capacity for
treating wastwaters of fish processing industry. With the amount of catalyst about 150 grams per 100
liters of wastewater and the decomposition time about 6 hours, wastewater after treatment has reached
level A, subject to national technical standards on wastewater.

Keywords: Titanium dioxide, bentonite, photodegradation, fish processing, pilot scale.
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