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Nghién ciru sir phan huy norfloxacin boi qua trinh oxy hoa tién tién
sir dung UV/TiO /H,0, trong thiét bi phan img logi ong

Phan Qui Tra', Nguy5n~Thanh DPong?, Pham~Tuz“'1n Linh?, Piang Thi Lan Hwong?,
Nguyén Viét Hoang?, Nguyén Thi Thu Trang**

ITriong Pai hoc Béch khoa, Pai hoc Pa Néang, 54 Nguyén Lirong Bang, phwong Hoa Khanh Bdc, qudn Lién Chiéu, TP Pa Néng, Viét Nam
2Vién Cong nghé Méi truomg, Vién Han lam KH&CN Viét Nam, Nha A30, 18 duong Hoang Quéc Viét, phirong Nghia D6, quan Cau Gidy, TP Ha Néi, Viét Nam

Ngay nhén bai 25/2/2022; ngdy chuyén phan bién 2/3/2022; ngay nhan phan bién 22/3/2022; ngay chép nhan dang 25/3/2022
Tom tit:

Norfloxacin (NFX) thm‘rng dwgc tim thiy trong nuée thai sinh hoat, nha may xir Iy nwére thai, nwéc thai bénh vién va nréc mit. Diéu nay
¢6 thé gay ra sw mit cin bang sinh thai. Hon nira, cac phwong phap xir ly sinh hgc thong thuong (ké ca cong nghé mang loc MBR) khong
kha thi dé loai b NFX. Trong nghién ciru nay, sy phan hity NFX béi qua trinh oxy héa tién tién (AOPs) sir dung céc tac nhan UV/TiO,
va H,0, trong thiét bi phan ing loai dng & quy md phong thi nghiém di dwgc thye hién. Céc phan ing phén hiy NFX c6 thé dwoe bleu
thi b01 mo hinh dong hoc Langmuir - Hinshelwood. Anh hwéng ciia cac yeu to: nong do TiO, va HZOZ, mit d9 chiéu xa UV va ché @9 thiy
dong (tirc chuén sb Reynolds - Re) dén hang s6 thc do phéan tng bleu kién (kapp) da dugc danh gid. Két qua cho thay, qua trinh AOPs sir
dung tac nhan két hop UV/TiO,/H,0, ¢ cac diéu kién phan tng: nong do TiO, va H,0, twong ing 12 0,2 g/l va 0,0492 mol/l; mét dj chiéu

xa UV 1a 225 W/m? va chuén sb Re la 6700 cho hang s6 tbe do phéan tng phan hiy NFX dat 0,052 phit.

Tir khéa: dong hoc, oxy héa tién tién, quang xuc tac, thiét bi phan tng loai 0 ong.

Chi sé phin logi: 2.4
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Abstract:

Norfloxacin (NFX) residual was frequently found in domestic wastewater,
sewage treatment plants, hospital wastewater, and surface water like
lakes and rivers. This threatens the ecological balance of the environment.
Moreover, normal biological treatment methods (including membrane
bioreactor - MBR) are not feasible for the removal of NFX. In this study, the
degradation of NFX through advanced oxidation processes (AOPs) utilising
UV/TiO, and H,0, as reagents in a laboratory-scale tubular reactor system
was conducted. The degradation reactions of NFX could be represented
by the Langmuir-Hinshelwood kinetic model. The influence of factors,
including TiO, and H,O, concentrations, UV irradiation intensity, and
hydrodynamic conditions (specifically, Reynolds number), on the apparent
reaction rate constant (k,,,) was evaluated. The results demonstrated
that the advanced oxidation process employing the combined reagents of
UVITiO/H,0, under the following reaction conditions: TiO, and H,0,
concentrations of 0.2 g/l and 0.0492 mol/l, UV irradiation intensity of 225
W/m?, and Reynolds number of 6700, achieved an apparent degradation
reaction rate constant for NFX of 0.052 min".

Keywords: advanced oxidation process, annular reactor, Kinetic,
photocatalytic.
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1. Dét van dé

Gén day, mot lugng déng ké cac hop chat 6 nhiém hiru co
duoc phat hi¢n trong nude thai sinh hoat va cdc nganh cong
nghiép dét nhudém, dugc pham [1]. Nhimg hop chat nay kho co
thé xir 1y triét dé bang cac phuong phap hoa hoc va sinh hoc
thong thuong, din dén ton du ciia cac hop chit nay trong moi
truong nudc giy mét can bang sinh thai va de doa stic khoe con
ngudi [2]. Vi vay, viée xtr Iy du luong cac hop chat 6 nhidm
hitu co 12 hét stic can thiét dé dam bao sy phat trién bén viing
va bdo v¢ mdi truong.

Vén dé xir 1y du lugng hop chat 6 nhiém hiru co da thiic day
cac nghién ctru lién quan dén céc qua trinh AOPs. Co ché phan
hity céc hop chat hitu co bang qué trinh AOPs dya trén sy hinh
thanh cua cac gdc hydroxyl, sulfat hodc clo c6 kha ning phan
hiry khong chon loc cac hop chat 6 nhidm hiru co [3]. Mot s6
qua trinh AOPs trén co s¢ UV/TiO, va H,O, trong cac nghién
ctu quy mo phong thi nghiém da nhan dugc sy quan tdm dang
ké vi hiéu qua xu ly cao, than thién véi moi truong [4].

NFX la mét loai khang sinh tiéu biéu thudc nhém
Fluoroquinolone, dugc st dung dé diéu tri mot s6 bénh nhiém
tring dudng tiét niéu, nhidm tring bang quang. NFX di duoc
phat hién trong nudc thai cia cac nganh cong nghi¢p dugc
phém, bénh vién va nganh chan nudi [5]. Méc du, sy phéan
huy NFX da dugc ghi nhan bdi cac qué trinh AOPs su dung
UV/TiO,, Fenton va UV/H,0, [6, 7]. Tuy nhién, tic dung két
hop UV/T1O /H,0, daé phan huy NFX chua dugc cong bd. Mt
khac, hau het cac nghlen ctru phan huy cac hop chét hitu co bén
bang qua trinh AOPs trudc day déu dugce thuc hién trong thiét
bi khudy don gian [6, 7]. Diéu nay rat can thiét trong giai doan
dAu ciia nghién ctru quy mé phong thi nghiém, nhung viéc thiét
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ké va tr1én khai ¢ quy mé cong nghiép yéu cau dir lidu cy thé
hon vé cac dic diém kich thudc cua thiét bi phan g, ché do
thuy dong (dong chay tang hoac dong chay ri, tirc 1a chuan so
Re) va mat d6 chiéu xa tia cuc tim. Bén canh do, trong cac Cau
hinh thiét bi phan (mg quang hoa, thiét bj phan mg dang ong
ngay cang dugc sir dung rong rai boi nhitng wu diém tiém ning
cta ching [8-10].

Do d6, nghién ctru nay s€ khao sat sy phan hiy NFX boi
qua trinh AOPs trén co' s6 UV/TIO, va H,0, trong thiét bi phan
tmg loai dng. Anh hudng ciia cac thong s6 van hanh (nong do

TiO, va H O,, cudng d9 tia cuc tim, ché do thiry dong) dén kapp

272
cua qua trinh UV/TiO, va UV/H,0, don l¢ da duge nghién ctru.

Cudi cung, tac dong h1ep dong cua UV/TIO /H,0, d6i voi hiéu
qua phan huy NFX da dugc danh gia va so sanh véi cac qua
trinh UV don 1¢, UV/TiO, va UV/H,0,.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

NFX dgtinh khiét99,5%, Merck, buc(CAS70458-96-7);
H,O, nong d6 30%, Xilong, Trung Quoc (CAS 7722-84-1);
TiO,-P25, Jepsen and Jensen, Singapore (CAS 13463-67-7).

2.2. S0 dé hé théng thi nghiém

So db hé thong thi nghiém phan hiy NFX boi qué trinh
AOPs sur dung UV/TiO, va H,0, dugc thé hi¢n ¢ hinh 1.
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Hinh 1. So’ db hé théng thi nghiém.

Thiét bi phan tng loai dng hinh khuyén (RUV) duoc 1am
bang thép khong gi (SUS316), ¢6 kich thude 0,5x0,1x0,05
m (chiéu cao x duong kinh trong x chiéu day thiét bi). Bén
trong thiét bi phan tmg c6 chira mot dng thach anh (duong
kinh ngoai 0,04 m). Ngudn chiéu xa 1a dén UV thuy ngan
ap suét thap (UXPM LAB-400) ¢ cong suit cuc dai 400
W, dat bén trong éng thach anh. Hé théng UXPM LAB co6
kha nang theo doi va diéu chinh mat do chiéu dua trén bd
diéu khién (C1) va cam bién mat d6 chiéu UV (I1). Gia tri
ctia cudng do UV ban dau khi khong c¢6 hdn hop huyén phu
trong bé phan ung (I)) twong ng v6i cac mirc diéu khién
cua dén da duoc khdo sat va ghi lai ¢ bang 1.
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Bang 1. Mat d6 chiéu xa UV ban dau (1) twong rng v&i cac
murc diéu khién dén UV.

Ciic mire diéu khién ciia dén UV Mit d§ chiéu xa UV ban diu (I,, W/m?)

Muc I 75

M II 150
Muec I1I 225
Muc IV 300
Muc V 400

2.3. Quy trinh thi nghiém

Doi voi m61 thi nghiém phén huy NFX, lugng chét xtc tac
quang TiO, can thiét dugc phan tan trong dung dich NFX (10
mg/l) bang song si€u am trong 15 phut. Sau do, lugng H,0,
30% can thlet duoc thém vao dé tao thanh hdn hop phan ung
(thé tich tong 1a 8 1).

Ban dau, hon hop dwoc bom tudn hoan trong hé thong & diéu
kién khong co birc xa trong 30 phut dé dat trang thai cin bing
hép phu. Sau d6, dén UV duogc bat dé thyc hién qua trinh phan
huy céc hop chét hitu co giy 6 nhiém. Tt ca cac thi nghiém
dugc thyc hién & 30£1°C. Toc do dong chay duge diéu chinh
boi van V2 va duoc giam sat boi luu luong ké F1602. Cuong do
UV (I, W/m?) dugc thay d6i bang bg diéu khién UV-EL (C1).

Trong qué trinh thi nghiém, mot lugng thé tich bang nhau
cta hdn hop phan tmg dwoc 1dy ra trong khoang thoi gian nhat
dinh va lgc qua mang co leh thudc 16 0,2 pm dé loai bo cac hat
xuc tac TiO, trudce khi tién hanh xac dinh ndng d6 NFX bang
phuong phap do quang UV-VIS & budc song 273 nm [7]. Thé
tich moi lan 1y mau 13 5 ml, tong luong mau lay ra khong vuot
qua 5% tong luong dung dich dwa vao thi nghiém.

2.4. Cdc cong thire tinh toan

Re trong thiét bj phan tmg hinh khuyén dugc tinh theo cong
thirc sau:

Upde (1)

trong d6 p 1a d6 nhét cua hdn hop (Ns/m?) duge xac dinh bang
thiét bi do do nhot Elcometer R2300; p 1 khéi lugng riéng cua
hdn hop phén tmg (kg/m*) dugc xdc dinh boi ty trong ké; @ la
van toc cua chét luu di trong thiét bi phan tmg (m/s) va co thé
dugc xéc dinh thong qua luu luong dong Q (m¥/s) va tiét dién
ngang cua thiét bi phan tmg loai éng hinh khuyén (F, m?); d la
duong kinh twong dwong cta thiét bi phan tmg hinh khuyén (m)

bo chuyen hoéa (hi¢u Suat xur ly NFX) duogc tinh theo cong
thure sau:

CO_

Ht = Ce s 100% )

0

trong d6 C; va C, lan luot 1a nong d6 CIP ban dau va tai thoi
diém t ciia phan ung (ké tir khi bat dau chiéu xa).

Dong hoc phan ung dugc xac dinh theo cong thite sau:

dC  KK,C

T T T+ KC ®)



Khi ndng do chat hitu co ban dau thip, K ,C<<1, phuong
trinh (3) ¢6 thé viét nhu sau:

-r = E = kKadC = kappC (4)

Léy tich phan phuong trinh (4) ta dugc:

Co
ln(c>=kappxt Q)

trong do r 1a tbc do phan tng dugc tinh bang su thay doi cua
ndng d trong khoang thoi gian nhét dinh (dC/dt); k 1a hing s6
toc do phan ing; K, 1a hang s can bang héap phu; k 1a hang
s6 toc do phan mng bleu klen (phat"); C, 1a nong do "chat hiru
co (NFX) ban dau va C 1a ndng d6 NFX ta1 thoi diém t (phit).
k. cua phan img phan huy NFX (k ) c6 thé dugc xac dinh tir
moi quan hé trong phuong trinh (5).

< SN -
3. Ket qua va ban luan

3.1. Kiém tra dong hoc phdan wng phan hiy NFX boi
AOPs swr dung UV/TiO, va H,0,

Mbi quan hé giita In(C,/C) va thoi gian (t) cua mot s thi
nghi¢ém phan huy NFX bang qud trinh AOPs sir dung UV/TiO,
va H,0, trong cac diéu kién khac nhau dugc thé hién & hinh 2
Cac thong s0 van hanh chinh dé kiém tra dong hoc phan g
phéan huy NFX duogc trinh bay ¢ bang 2.

In(C/Cy)

3 0,027'r'x
R*=0,9899

0 10 20 30 ) 50
Théi gian (phit)

OUVTO;  xXUVH0p  oUV/TOy/H0,

Hinh 2. Ddng hoc phan trng phan hiy NFX bé&i AOPs str dung
UVITiO, va H,0,.

Bang 2. M6t sé thi nghiém dién hinh dé kiém tra ddéng hoc
phan trng phan hay NFX.

Ma thi nghiém Céc thong s van hanh chinh

Exp. 1 [Ti0,]=0,2 /I, 1,=225 W/m?, Re=6500
Exp. 2 [H,0,]=0,12 mol/l, 1,225 W/?, Re=6500
Exp. 3 [Ti0,]=0,2 g/l, [H,0,]=0,06 mol/l, 1,=225 W/m2, Re=6500

C,=10 mg/l, t=30£1°C, khong didu chinh pH.

Két qua bang 2 cho thy, cac phan (g phan huy cua NFX
(ndng d6 ban dau C,=10 mg/l) ¢6 thé dugc mo ta bing phuong
trinh dong hoc gia bac nhat Langmuir-Hinshelwood. Hé s6
twong quan gitra mo hinh va gia tri thuc nghiém & mirc chip
nhan dugc (R*>0,98). X. Chen va cs (2020) [11] d4 thuc hién
cac thi nghiém vé xtr Iy NFX bang cach chiéu xa ion héa, két
qua cho thdy véi ndng d6 dung dich NFX ban dau la 5-40 mg/I,
sy phan hiy ciia NFX déu tudn theo dong hoc gia bac nhét.
Déy 1a co so chic chan dé danh gia anh huong cia cac thong
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s6 van hanh dén k,,, cia viéc phan hity NFX bang qua trinh
AOPs str dung UV/TIO, va H,0, Trong mot nghién ctru khac,
G. Shankaraiah va cs (2016) [6 ] da x4c nhén rang, néu ndng do
NFX ban diu vuot qua 150 mg/l thi hiéu qua xu 1y s& bi suy
giam so v6i khi tién hanh & cac ndng d6 NFX thap hon. N.T.T
Trang va cs (2020) [7] ciing tién hanh xir Iy NFX ¢ ndng d6 dau
1a 10 mg/l boi qué trinh UV/TiO,-SBA 15 cho thay hiéu qua
phan huy dat trén 90%.

3.2. Phén hiiy NFX béi qua trinh UV/TiO, don lé

Anh hwong cua nong do Tio,: Ddi véi bat ky tmg dung quang
xlic tic nao, nong dg xuc tac can dwoc toi wu hoa dé tiét kiém
chi phi hoa chat va dam béo phan ung dat hi¢u qua cao. Trong
nghién ctru ndy, dnh huong ciia nong do TiO, dén k phan ung
phan hiy NFX bdi qué trinh UV/TiO, da du’oc khio St.

Két qua hinh 3 cho thdy, gi4 tri k__ting tir 0,029 1én 0,0443
phut! khi nng do TiO, téng tur 0,1 Tén 0,3 g/l Diéu nay dugc
gidi thich 1a do su gia tang dién tich be mit tiép xtc pha gitra
cac hat TiO, va NFX. Trong pham vi nong do nay, cac hat TiO,
van nhan duoc burc xa UV can thiét dé duy tri phan (g quang
xUc tac.

25
15 |~ 0020 | i
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Hinh 3. Anh hwéng cia néng d6 TiO, dén hing sé téc dd phan
trng phan hay NFX (I,=225 W/m?, Re=6500).

Tuy nhién, k cua phén tng phan huy NFX giam xuong
con 0,025 phut! khi nong do TiO, tang 1én 0,4 g/1. Boi vi, nong
do xuc tdc & muc cao s€ can trd t1a UV truyén qua huyén phu.
Céc hat xuc tac TiO, ¢ xa nguén chiéu xa s& khong nhéan dugc
nang lugng photon, han ché sy hinh thanh cac goc OH', dan
dén giam tdc do phan g, Dq do, nong do TiO, 0,3 g/l dugc
lua chon cho céc thi nghiém tiép theo.

Anh hu"é’ng ciia mdt dg chiéu xa UV: Mot thong sb quan
trong khac ddi voi ing dung quang xtic tac dé phan hity cac
hop chét hitu co bén 1a mét d chiéu xa tia cuc tim. Ban dau,
viéc tang mat do chiéu xa anh huong tich cuc dén viéc loai bo
NFX. Két qua danh gia anh huong cua mat do chiéu xa UV
duoc thé hién & hinh 4. Gid tri k phan ung tang tu 0,0184 1én
0,0443 phit! khi mat do chiéu tang tuong Umg tu 75 1én 225
W/m2. Tuy nhién, khi tiép tuc tang gia tri mat do chiéu tir 225
1én dén 300 W/m?, k », Chi tang nhe tir 0,0443 1én dén 0,0453
phut ! (tang 2,26%). Tai mét do chiéu 400 Wim?, k_ phan ting
phén hity NFX c6 xu hudng giam nhe xudng con 0 0402 phat.
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Hinh 4. Anh hwéng ciia mat do chiéu ban dau (1,) dén k,,, Phan

trng phan hay NFX (ndng do TiO, 0,3 g/l, Re=6500).

bidu nay la do khi mat d¢ chiéu xa UV & muc d rét cao,
hién tuong tai to hop cac cip electron - 13 tréng s& chiém wu thé
[12]. Do do, toc do sinh ra géc tu do OH"bi giam xuéng, han
ché sy phan hiy NFX boi qué trinh AOPs str dung UV/TiO,.

Bén canh do, viéc Iya chon mat do chiéu pht hop cho phan
{ng phéan hily cac hop chét 6 nhidm hiru co can can nhéc dén
nang lugng dién tiéu thy. Tai mat do chiéu cao, nang lugng
dién tiéu thy 16n va phan 16n birc xa UV s& chuyén thanh ning
lugng nhiét. Do do, mat dg chiéu xa [ ;=225 W/m? s¢ dugc lya
chon dé tién hanh céc nghién ctu tiép theo

Anh huong cia ché dg thiy déng: Hinh 5 biéu dién mdi
quan hé giira ché d¢ thity dong (tirc chuan sé Re) va k cla
qua trinh phén huy NFX. Gid trik 13 0,019 phat' da duoc ghi
nhén tuong ng vo6i chuan s6 Re 13 1700 va tang 1én 0,0443
phut ! tai chuan s6 Re 14 6500. Cac nghién ctru ctia S. Corbel va
cs (2014) [10], J. Kumar va cs (2012) [13] cho thy, sy gia ting
chuin s6 Re 14 & mirc hop 1y sé& thuc day toc do khuech tan cua
cht hitu co 1én bé mit cua cac hat xuc tac, do d6 toc do phan
ng phan huy cac hop chit 6 nhiém htru co dugc cai thién. Sy
gia tang chuan s6 Re dan dén tang toc do phan hiy cac hop
chét hiru co cling dugc giai thich 1a do khi h¢ dugc van hanh
trong diéu kién hon loan (Re>2300), cac phan tir chuyén dong
hén loan theo cac hudng khac nhau. Diéu nay tao ra sy phan bd
déu cac gbc OH® bén trong thiét bi phan g, do d6 lam ting
toc d phan tmg.

0,05

K,pp (1/phiit)
s o 2o
[=] [=3 [=)
s} w B

=
o

.

1700 4500 6500
Chuén sé Re

(=}

Hinh 5. Anh hwéng ctia ché dé thiy dong dén phan rng phan
hay NFX (1,=225 W/m?, néng dé TiO, 0,3 gl).

Anh huong bt loi cua viée tang chuan s6 Re dén k . ctng
duoc dé cp, viée tang toc do dong s& lam giam thoi glan luu
ctia hdn hop huyén phu TiO, va dung dich chat phan ung trong
thiét bi phan tmg. Do thiét b1 phan (g dang 6ng hinh khuyén
nén khi thoi gian luu khong du dai, cac hat xac tac TiO, khong

KHOA
&CONGHI\?GCI:-IE

65(6) 6.2023

nhan duge birc xa UV dé tao ra cac géc tu do OH’, vi vay toc do
phan (g s& giam; xu huong giam k, ciia phan tmg phan huy

NEX tir 0,1445 xudng 0,0829 (phut") khi chudn sé Re tang tir
6500 1én 9700 (hinh 5).

3.3. Phén huy NFX boi qud trinh UV/H 0, don lé

Trong qua trinh phan huy cac hop chit 6 nhidm hiru co boi
qua trinh UV/H,0,, néng d6 H,0, dong vai trd quan trong nhat,
lién quan dén toc do phéan u‘ng Va chi phi van hanh. Ban du,
tang lidu luong H,0, s& lam tang toc d6 phan (mg. Tuy nhién,
khi H,0, du s& tao thanh gbc HO, , g0c nay c6 thé oxy hoa yéu
hon gdc OH do do lam giam toc do phan tng [13].

Bang 3. Anh hwéng ctia néng dd H,0, dén kaPp
phén hay NFX str dung UV/H,0,.

clia qua trinh

Nong do H,0, (mol/l) K. (phut')
0,062 0,028

0,123 0,051

0,246 0,029

0,369 0,00059

C,=10 mg/l, 1,=225 W/m?, Re=6500.

Két qua ¢ bang 3 cho thay, khi nong do cua H,0, tang tir
0,062 dén 0,123 mol/l k' tang tuong {mg tir 0, 028 den 0,051
phut” va giam xudng con 0,029 phut! khi tiép tuc tang nong do
cua H,O, 1én 0,246 mol/l. Tuy nhién can luu y rang, H,0, c6
gia thanh cao va muc tiéu thu ty 1€ thuan véi lugng nudc thai
can xtr 1y Trong khi do, mc du quy trinh UV/TIO, ¢6 toc do
phan ing thap hon va doi hdi chi phi héa chat ban dau cao hon,
nhung TiO, ¢6 thé duoc thu hoi va tai sir dung nhiéu 1an. Do
do, qua trlnh chon UV/TiO,, UV/H,0, hodc sy két hop cua uv/
TiO,vaH,0, can dwgc xem xét cu the trén ca khia canh kinh té
va ky thuat Nghlen ctru ndy bude dau xem xét anh huong dong
thoi cua UV/TiO, va H,0, dé xtr 1y khang sinh NFX.

3.4. Phin huy NFX béi qua trinh UV/TiO,/H 0,

Trong nghién clu nay, mot s6 két hop dién hinh cua
UV/TiO, va H,0, d€ phén huy NFX dugc trinh bay ¢ bang 4.

Bang 4. Sy két hgp UVITIO,/H,0, dé xi Iy NFX.

Exp. EC1 EC2 EC3 EC4 EC5
TiO, (¢/1) 0,4 03 0.2 0,1 0,05
HO,(moll) 00123 00246 00490 0,730  0,0984
k, (phut") 00312 00492 00520 00395 0,034
R? 09987 0,98 0,998 0,995 0,992

Re=6500, 1,=225 W/m?, khoéng diéu chinh pH.

Déu tién co thé théy rang, su két hop ciia UV/TiO ,/H,0, daé
phan hay NFX cho thiy hiéu qua so voi quy trinh UV (0 cung
cuong do UV) va UV/TIO, don I¢ (véi cing ndng do TiO )
Trong truong hgp phan huy NFX v6i cung nong do TiO, 0,1 g/l
k cua qua trinh UV/H,0, 12 0,029 phit!. Trong khi d6, véi qua
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trinh UV/TiO,/H,0, (ndng do cua H,0, 14 0,0730 mol/l) thi k,
la 0,0395 phut‘ Ngoal ra, 0 cung mat do chiéu I ;=225 Wim?,

Ky, ca phan tmg phan huy NFX bang tia UV la 0 ,0025 phut!,
thap hon 20,8 1an so v6i qua trinh UV/TiO ,/H,0, (hinh 6).

2.5
) v=0,032x E
5 RE =0,9977 .7
£y
—~ v=0.0502x
“ L3 8 Re = 0.9943
E o T v=10,0443x
' o F* =10,981
@t
0.5 e v=0,0025x
P R= =0.8981
[ 10 20 30 40 50
Thi gian (phit)
allV o UVWTO;(ept)  xUVHLD; (opt)  + UVTIOEO:

Hinh 6. Pong hoc qua trinh phan huy NFX bé&i AOPs str dung
UV, UVITiO,, UV/H,0, va UVITiO,/H,0,.

Trong nghién ctru ndy, qua trinh két hop UV/TiO /H,0
trong phan tmg phan huy NFX thu dwgc k  twong duong Vcn
qué trinh UV/H,O, (trong diéu kién hoat dong ti uu), nhung
luong TiO, va H202 duoc st dung thip hon so v6i cac quy trinh
riéng lé. Su’ két hop ciia UV/TiO,/H,0 de xur Iy NFX cho phép
tlet kiém 33,3% TiO, va 60% H O S0 VO’l UV/TIO, (tai diéu kién
t61 wu) va UV/H,0, (ta1 diéu klen nong do H,0, t01 uu), sau 45
phut xur ly nong do NFX giam xuong con khoang 1,3 mg/l, hiéu
suat xir Iy dat 87%, k ap 18 0,0520 phut'. Khi c6 mit dong thoi
TiO, va H,0, thi phte chat TIOOH s¢ dugce tao thanh va diéu
nay se tang cuong sy hinh thanh cac gbc OH’, do d6 tdc do phan
{mg phén hity cac hop chét hitu co doc hai duoc cai thién so véi
cac qua trinh UV, UV/TiO, va UV/H,0, [14, 15]. N.T.T. Trang
va cs (2020) [7] da bao cao hleu suat xu ly NFX dat khoang 85%
sau 45 phut boi qua trinh UV/TiO,-SBA 15 trong thiét bi khudy.
G. Shankaraiah va cs (2016) [6] bao c4o hiéu sut xir 1y du lugng
NEX trong thiét bi khudy lan luot dat 50% boi qué trinh chiéu
xa UV-C; 68-70% boi qua trinh UV/H,0,; 90% boi qué trinh
UV/TiO, sau 210 phut xu ly. Qua trinh ket hop UV/TiO,/H,0
cho phep tiét kiém ca H,0, va TiO, so v6i cac quy trinh don 1e
ma van dam bao tbc do phan Lrng tuong duong voi quy trinh
UV/H,0,, diéu nay rat c6 ¥ nghia vé mit kinh te va k¥ thuat.
Viée tiet kiém H,0, va TiO, trude hét cho phép tiét kiém chi phi
héa chét, ngoai ra viée glam ndng do TiO, cho phép néng cao
hiéu qué sir dung tia UV va giam thiéu tac dong tiéu cuc dén qua
trinh tach va thu xuc tic bang mang vi loc/siéu loc (MF/UF). Két
qua thu dugc trong nghién ctru nay 1a co sé cho nghién ctru tich
hop AOPs st dung UV/TiO,/H,0, va mang vi loc dé xur ly du
lugng céc hop chét 6 nhidm huu cor trong nudc thai cong nghiép.

4. Két luan

Nghién ctru nay da danh gia dugc anh hudng cua cac thong
s6 van hanh gf")m nong do TiO,, liéu luong HZOZ, mét do chiéu
xa UV va ché d¢ thay luc dén k,,, cua phan tng phén huy
NFX. Du6i ché d6 van hanh: ndng do TiO,1a0,2g/1vaH,0, la

0,0492 mol/l; mat do chiéu xa UV la 225 W/m2 va chuan $6 Re
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126700,k phan g phan hity NFX 13 0,0520 phat'. Két qua
thu dugc trong nghién ctru nay la co sé cho nghién ctru tich hgp
AOPs st dung UV/TiO,/H,0, va vi loc/siéu loc dé xur ly nudc
thai & quy mo cong nghiép.

LGOI CAM ON

Tap thé tac gia trén trong cam on su hd trg kinh phi ctia Bo
Khoa hoc va Cong ngh¢ thong qua dé tai Nghi dinh thu gitta
Viét Nam - CHLB buc, ma so NDT.59.GER/19.
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