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University, Viet Nam ABSTRACT

This study aimed to evaluate the efficiency of color and chemical
oxygen demand (COD) removal in textile wastewater by the combined
coagulation and advanced oxidation process using UV and ozone
(AOPs/UV-0s). The experimental procedure consisted of three steps:
fabrication of a treatment model, determination of optimal conditions
for coagulation, and investigation of factors affecting the efficiency of
AOPs/UV-Os. The results showed that the coagulation process
achieved optimal efficiency at pH = 6,5 with a dosage of PAC 600
mg/L and Polymer Anion 4 mg/L, achieving a removal efficiency of
71,4% for color and 55% for COD. The AOPs/UV-Os stage was
performed with a reaction time of 40 minutes and continuous UV
irradiation to improve the treatment efficiency, achieving a total
removal efficiency of 81,4% for color and 87% for COD. The results
provide a set of effective operational parameters that can be applied
to enhance the performance of textile wastewater treatment systems,
contributing to the advancement of efficient and environmentally
friendly treatment technologies.

Keywords: AOPs/UV, COD, color, Ozone, textile dyeing
wastewater
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1. GIOI THIEU

Trong nhitng nim gan ddy, sy phat trién manh
mé cua cac nganh cong nghiép tai Viét Nam, déc
biét la nganh cong nghiép dét may, da dong gop
quan trong vao ting truong kinh té qudc gia (Ho &
Watanabe, 2017). Tuy nhién, di kém vé&i sy phat
trién nay 1a tinh trang 6 nhiém méi truong do nudc
thai cong nghiép, gdy anh huong nghiém trong dén
stc khde con ngudi va h¢ sinh thai (Hoang et al.,
2024). Nudc thai tir qué trinh dét nhuém cé thanh
phan phirc tap, chira nhidu hoa chat doc hai, hop chét
hitu co kho phéan hay va cac chét tao mau bén viing
(Vuetal., 2016; Hoang et al., 2024). Bac biét, nudc
thai co ndng d6 COD va d6 mau cao lam suy giam
oxy hoa tan trong nudc, gy anh huong dén doi séng
thuy sinh va qué trinh quang hop (Luong et al.,
2022). Ngoai ra, mot s6 hop chét trong thudc nhudém
¢6 thé gay doc tinh cao nhu ung thw, di tit bam sinh
va bénh ho hap (Zhang et al., 2021).

Céc phuong phap xtr 1y truyén thong nhu keo tu,
hép phu va oxy hoa thong thuong thuong khong dat
hiéu qua cao do dic tinh bén vimg va kho phéan hay
sinh hoc cua cac chat 6 nhiém trong nudc thai dét
nhudém. Trong bdi canh do6, viéc két hop cac cong
nghé tién tién nhu qua trinh oxy héa néng cao
(Advanced Oxidation Processes — AOPs) vdi cac
phuong phap xur 1y truyén théng da dugc ching
minh mang lai hi¢u qua xu ly vugt troi (Mohajerani
et al., 2009; Holkar et al., 2016). Trong do, su két
hop gitia keo tu va AOPs duoc xem la mot huéng
tiép can hiéu qua, gitp nang cao kha ning loai bo
chat hiru co va d6 mau trong nudc thai (Nguyen et
al., 2017; GilPavas et al., 2017).

Qua trinh keo ty dong vai trdo nhu mot budc tién
xr Iy quan trong, gitip loai bo cac chét rén lo limg
va mot phﬁn chat hitu co, tur d6 nang cao hi¢u qua
cho céc bude xtr 1y tiép theo. Trong khi d6, AOPs —
dac biét 1a qua trinh AOPs/UV su dung Os — c6 kha
nang tao ra cac cht oxy hoa manh nhu gbc hydroxyl
(*OH) véi thé oxy hoa cao (2,80 V), giup phan huy
hiéu qua cac hop chat hitu co bén vilmg (Vu et al.,
2016; Nguyen et al., 2020a). Két qua nghién ctru cia
Hassaan and El Nemr (2017) da chiing minh hi¢u
qua cua to hop keo tu két hop AOPs/UV trong xir Iy
nuée thai dét nhudm, v6i hidu suat loai bo dat 96%
COD va 95% d6 mau.

Mic du nhiéu nghién ctru di dwoc tién hanh
nham khao sat viéc két hop keo tu va AOPs trong
xt 1y nude thai, cac diéu kién t6i wu cho loai nudc
thai dac thu cua nganh dét may Viét Nam, déc biét
v6i su két hop PAC, Polymer Anion va hé Os/UV,
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van chua duogc nghién cuu mét cach hé théng. Do
do, nghién ctru nay dugce thyc hién nham dong gop
dt liu thyc nghiém va bd thong s6 van hanh hiéu
qua, phuc vu cho viéc cai thién cac hé thong xur ly
hién hiru.

2. PHUONG PHAP NGHIEN CUU

2.1. Pic diém cia ngudn nwéc duge sir dung

Nudc thai duge sir dung trong qua trinh nghién
ctru dugce lay tir cong doan xu 1y so bo tai bé diéu
hoa ctia Cong Ty Co Phan Songwol Vina tai tinh
Long An.

2.2. M0 hinh thi nghiém

Mb hinh thi nghiém dugc thiét ké dang cot tru
dung dé mo phong dong chay lién tyc trong xir Iy
nudc. Kich thude c¢ft (D = 114 mm, H = 600 mm)
duoc lya chon theo nguyén tic mod hinh thu nho,
dam bao ty 18 H/D =~ 5,26, phi hop vé6i khuyén nghi
5 — 10 cho cft phan tng theo Metcalf and Eddy
(2003).

Q)
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@

Hinh 1. M6 hinh nghién ciru trén ban vé

Thé tich hinh hoc cia ¢t duoc tinh theo cong
thirc:
D
V=nrx (E)2 xH= nx (0,057)? x0,6
=0,0061 m3® = 6.100 mL

Tuy nhién, dé dam bao khong gian cho 16p vat
liéu hap phu va dong chdy khong bi tran khi cép
dong lién tuc, chi khoang 1.000 mL thé tich hiru
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dung (Vsd) dugc sir dung, chiém khoang 16,4% thé
tich hinh hoc, twong tmg véi chiéu cao 16p vat liéu
khoang 95 mm (tirc gin 1/6 tong chiéu cao cot).
Viéc chon 6ng PVC duong kinh 114 mm con dya
trén yéu td sin co, chi phi thip, dé gia cong va thuan
tién cho lép dat cac diu vao/ra, 16p dém.

Phia trén mdi cot phan ting duoc b6 tri mot mat
bich PVC Binh Minh (2) va duoc khoét 02 15 tron,
01 18 tron c6 duong kinh D = 42 mm (3) & trung tdm
nham muc dich d& dang lip hoic thao dén UV khi
khong str dung va 01 16 tron c6 duong kinh D =
mm (4) dé thoat khi ra, éng thu khi thoat ra dugc
nhiing vao trong dung dich KI 5% (5) dé thu khi O3
du thira sau phan ung.
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Phia bén dudi ¢t phan g c6 voi cap khi Os
bang d4 bot c6 gan van diéu chinh luu lugng va co
mot dng thu nude dé 1ay miu (6).
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2.3. Phwong phap phan tich va xir Iy so li¢u

Phuong phap thu thap, phan tich mau dugc trinh
bay dudi Bang 1.

Viéc bb tri thi nghiém dugc thuc hién nham danh
gia anh hudng cua cac yéu té pH, lidu lugng phén
PAC (mg/L), thoi gian phan tng v6i Oz (phit), thoi
gian chiéu UV (%) dén higu suat xir Iy d6 mau va
COD trong nudc thai. Mbi nghiém thtrc dugc lap lai
3 lan, thé tich mdi mau 1a 1.000 mL nudc thai.

Hiéu sudt xr Iy (H, %) duogc tinh nhu sau:

(Co—C1)x100

H (%) ==
0

Trong d6:

H: hiéu sut xtr 1y (%),

Co: nong do chat 6 nhiém ban dau (mg/L, NTU,
Pt-Co),

C1: ndng do chat 6 nhiém sau xir Iy (mg/L, NTU,
Pt-Co).

Céac sb liéu dugc thu thap va téng hop trén Excel.
Phan mém SPSS dugc ding dé phan tich phuong sai
ANOVA, kiém dinh DUNCAN dé so sanh cac gia
tri trung binh ¢ d9 tin cdy 95% gilta cac nghiém
thirc. S6 liéu dugc kiém tra phan phdi chuan va dong
nhat phuong sai trude khi phan tich ANOVA.

Béang 1. Phuwong phap va phwong tién phén tich thi nghiém

STT Chi tiéu Pon vi Phwong phap Thiét bi
1 Po mau Pt-Co Po truc tiép May do ¢0 mau Hanna — HI97727C
2 COD mg/L SMEWW 5220 D:2017 Hoa chat va céc thiét b
3 pH - Do truc tiép May do pH cam tay ORP Horiba, F-72G
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Bang 2. Bo tri cac thi nghiém anh huong
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Yéu t6 khio sat Gia tri khio sat

Diéu kién c6 dinh*

pH dung dich 5,5,6,6,5;7,7,5;8 V =1.000mL;
Liéu lugng phén PAC ) . ,
(mg/L) 100 - 600 pH thich hgp & TN1;
Liéu lugng Polymer Anion pH thich hgp & TN1; Liéu lugng phén PAC thich hop &
1-6
(mg/L) TN2;
Thoi gian ?;‘sgt)“ng VOO 50 40, 60, 80 V = 1.000mL, ndng do khi O3 35 (mg/L)
Thor gian chidu UV (%) 25. 50,75, 100 V =1.000mL, nong d6 khi O3 35 (mg/L), Thoi gian phan

ung thich hop tir TN4

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich nwéc thai diu vao

Két qua phan tich chit lwong nudc thai dét
nhudm duge trinh bay trong Bang 2 cho thdy mot sb
thong sb 6 nhiém dic trung nhu do mau va COD véan
vuot gidi han cho phép theo QCVN 13-
MT:2015/BTNMT déi v6i nude thai dau ra cta cée
co s& dang hoat dong. Cu thé, nong d6 COD dao
dong tir 800 dén 1.120 mg/L, diéu nay phan anh sy
hién dién déng ké cuia cac hop chat hitu co khé phan
Bang 3. Két qua phan tich nuéc thai diu vao

huy sinh hoc trong nudc thai. Gia tri d0 mau nam
trong khoang tir 884 dén 1.109 Pt-Co, két qua nay
cho thiy nude thai chira cac hop chét tao mau ¢6 cau
trac bén vitng va kha nang phan hiy thap. Bén canh
do6, gia tri pH dao dong tir 9,9 dén 10,25 cho théy
nude thai c6 tinh kiém cao, dic trung cho cac qua
trinh xtr Iy hoa hoc trong cong doan nhugm. Két qua
phan tich nuéc thai dau vao dugc trinh bay ¢
Bang 3.

QCVN 13/2015/TT-BTNMT, co sé dang hoat dong

Chi tiéu Don vi Nong do Cot A Cot B
pH - 9,9 -10,25 6-9 55-9
COD mg/L 800 -1.120 100 200
Do mau Pt-Co 884 —1.109 75 200
3.2. Cic yéu td anh huong dén qua trinh keo 1200 ==3D% Mau (Pt-Co) r 100
3.2.1. Anh huong ciia pH dung dich 3 800 :M ] <
z ‘ iy ] F 60 =
Gia tri pH 1a mot yéu t6 quan trong dnh huong % 600 4 - R
tryc ti€p dén hiéu qua cia qua trinh keo ty. pH cia E 2 be 40 g
méi truomg khong chi tac dong dén dién tich bé mat 1 A =
ctia cdc hat keo ma con anh huong dén kha nang 2004 [ 1|5 - 20
trung hoa dién tich, tir d6 di€u chinh toc d6 va hi¢u 0 B8 I O O O I 0
suat keo tu trong dung dich (Dao et al., 2016). Do 55 6 65 7 75 8 Piuvio

d6, khoang pH t6i wu dugc xac dinh 1a didu kién can
thiét nhim dam bao qua trinh keo tu dién ra
hiéu qua.

Két qua xir Iy d6 mau bang keo tu sir dung PAC
(Hinh 4) cho thay hiéu suét loai bo dao dong tir 58%
dén 68%, phu thudc vao pH. Hiéu qua ting tir pH
5,5 dén 6,5 va giam khi pH vuot 6,5. Tai pH 6,5,
hiéu suit cao nhat dat 68% (d6 mau giam tir 884
xudng 285 Pt-Co), c¢6 y nghia thong ké so véi cac
pH khac.
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pH

Hinh 4. Anh hwéng cia pH dén hiéu qua xir
Iy mau
Ghi chii: S6 liéu trinh bay la gia tri trung binh * d¢ léch
chudn, n = 3. Nhitng gid tri trong ciing mét cot cé ki tir
(a, b, ¢, d) khic nhau thi khdc biét ¢ ¥ nghia thong ké &
mirc & = 5%.

Hiéu qua thap ¢ pH 5,5 do qua trinh thay phan
PAC han ché, dan dén hinh thanh it polyme nhom
két ty, ddng thoi dién tich H* lam giam twong tac
keo tu. Tai pH 6 - 6,5, thuy phan PAC hiéu qua, tao
ra cac san pham Alis* va AI(OH); gitp trung hoa
dién tich va hinh thanh béng cén 16n, on dinh, nang
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cao hiéu qua xtr ly. Khi pH > 6,5, ion OH" lam tang
dién tich am trén hat keo, giy luc day tinh dién
manh, giam két ty va hiéu qua loai bo mau.

Két qua phu hop voi cac nghién ctu trudc,
nhung véi lidu luong PAC 200 mg/L va diéu kién
thi nghiém c6 dinh, pH 6,5 duoc xac dinh 1a diéu
kién ti wu cho hiéu qua xir Iy dang ké va c6 y nghia
thdng ke.

1200 1 C—=—1COD (mg/L) - 100
1000 A a L <0
é - 60 ~<§
g 0007 £
L 40 =
© 400 - =
200 - - 20
o 14 0
5,5 8 Piu
vao

Hinh 5. Anh hwéng ciia pH dén hi¢u qua xir Iy
COD

Ghi chii: 86 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhitng gid tri trong ciing mét cét ¢6 ki tir
(a, b) khdc nhau thi khéc biét co ¥ nghia thong ké ¢ mirc
a=5%.

Hiéu qua loai b6 COD bing keo tu PAC (Hinh
5) dao dong tir 47% dén 63%, tang tir pH 5,5 dén 6,5
va 6n dinh & pH 6,5 — 8,0. Méac du pH 6,5 cho hi¢u
qua cao nhét, sy khac biét vé mat théng ké gitra cac
pH khéng 16 rét. O pH thip (5,5), thity phan PAC
kém, 1am giam hinh thanh Al(OH); va kha ning két
tu do dién tich H* trung hoa céc hat keo, dan dén
bong can nho, yéu va kho lang. Khi pH tang dén 6 —
6,5, thuy phan PAC hiéu qua hon, tao cac phuc Alis*
va AI(OH); hd trg trung hoa dién tich va hap phu
chat hitu co, nang cao hiéu qua xt 1y.

Tai pH trén 6,5, hi¢u qua gilr on dinh do co ché
trung hoa dién tich kém hiéu qua hon, nhung bong
can van duy tri nhd AI(OH)s. Hiéu qua xtr Iy phu
thuoc chu yéu vao khdi luong va d6 6n dinh bong
can. Két qua twong dong véi cac nghién ciru trude,
pH 6,5 — 7 dugc khang dinh 1a ving t6i wu cho xir Iy
COD bang keo tu PAC. Két qua tong hop hiéu qua
xtr Iy d6 mau va COD cho thay pH 6,5 1a diéu kién
t6i wu, phu hop véi ving hoat dong cia PAC va
duogc chon cho cac thi nghiém tiép theo.
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3.2.2. Anh hiong cua liéu heong PAC

Thi nghiém duoc thuc hién nhiam danh gia anh
hudng cua liéu lugng PAC (100 — 600 mg/L) dén
hiéu suét loai bé d6 mau va COD trong nudc thai.
Céc diéu kién khac duoc gitr ¢b dinh gdm pH 6,5,
liéu Polymer Anion 2 mg/L, khudy nhanh 120
vong/phut trong 3 phat va khudy cham 20
vong/phut.

1200 - E===1P% Mau (Pt-Co) - 100
,1()00 E b a L 80
Fs00{ ¢ 4 o P g
s o F 60T
~~— e s
2600 { @ 5: z
£ q P40
400 1 e | =

200 ” 1

0 4 Bl

100 200 300 400 500 600 Piu
Liéu lugng PAC (mg/L) vao
Hinh 6. Anh hwéng cia liéu lwgng PAC dén
hiéu qua xir ly do mau

Ghi ghd: Sé liéu trinh bay la gia tri trung binh * d¢ léch
chuan, n = 3. Nhing gid tri trong cung mot cot c6 ki tw
(a, b, ¢, d, e) khac nhau thi khac biét co y nghia thong ké
o muc a =5%.

Két qua thi nghiém (Hinh 6) cho thdy hiéu qua
loai bo d6 mau tang tir 55% dén 73% khi liéu lugng
PAC ting tir 100 dén 600 mg/L. Lidu 600 mg/L dat
hiéu qua cao nhat véi sy khac biét ¢6 y nghia thong
ké. Co ché trung hoa dién tich cia PAC gitp cac hat
keo am tao bong cin 16n, 6n dinh, nng cao kha ning
loai bo mau (Lee et al., 2014). O liéu nay, d6 mau
giam tir 1.109 xudng 295 Pt-Co (73,4%), tuong tu
két qua cua Awad et al. (2013).

Két qua thi nghiém (Hinh 7) cho thdy hiéu qua
loai bd COD dao dong tir 47% dén 61% khi tang lidu
lugng PAC tir 100 mg/L dén 600 mg/L. Tuy nhién,
két qua phén tich thong ké cho thiy sy khéc biét giita
cac nghiém thirc khong c6 y nghia ro rét. Hi€u qua
xtr Iy ting theo co ché trung hoa dién tich: cac ion
nhom sinh ra tir qua trinh thiy phan PAC gitip két
tu cac hat keo chtra chét hiru co, tir 6 giam COD
trong nudc thai (Lee et al., 2014). Tai liéu lugng 600
mg/L, COD giam tir 1028 mg/L xudng con 400
mg/L, dat hiéu sudt 61%, phi hop v6i két qua cia
Awad et al. (2013).
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1200 - E==1COD (mg/L) - 100
1000 1 1 L so
5800 - S
%600 ] [ %
@400 ] W E
200 - 20
0 0

100 200 300 400 500 600 Dau

Liéu luong PAC (mg/L) V30
Hinh 7. Anh hwéng cia liéu lwgng PAC dén
hiéu qua xir ly COD

Ghi f:hu': S6 liéu trinh bay la gia tri trung binh + d¢ léch

chudn, n = 3. Nhiing gid tri trong cung mot cot co ki tir

(a, b) khdac nhau thi khac biét co y nghia thong ké o mirc

a=5%.

Liéu PAC tbi wu x4c dinh trong nghién ciru nay
la 600mg/L, cao hon muc 300 - 500 mg/L do
Mahmudabadi etal. (2018) va Tianzhi etal. (2021)
khuyén nghi cho nudc thai cong nghiép va dét
nhudém c6 COD 350 — 400 mg/L. Su khac biét chu
yéu do COD déu vao ciia nghién ciru (=720 mg/L)
va d6 mau (=2 000 Pt-Co) cao gan gap doi. Trong
khi d6, Islam and Mostafa (2020) ghi nhéan liéu
PAC 600 mg/L cho nudc thai nhuém cé6 COD
784 mg/L, pht hop véi liéu lugng cua nghién ciru
nay. Nhu vy, liéu PAC 600 mg/L 14 hop 1y khi tinh
dén ndng d6 6 nhidm dau vao cao hon va muc tiéu
dat hiéu suat >70 % do mau va >50 % COD. Déi véi
truong hop COD thap hon, liéu PAC co thé diéu
chinh giam d¢ t&i wu chi phi.

Tong hop két qua xir Iy d6 mau (73%) va COD
(61%), liéu lugng PAC 600 mg/L dugc danh gia 1a
phu hop va duoc chon cho cac thi nghiém tiép theo
nhiam nang cao hiéu qua keo tu.

3.2.3. Anh huéng cia liéu lwong Polymer Anion

Thi nghiém khao sat anh hudng cua liéu Polymer
Anion (1-6 mg/L) dén hiéu qua xu ly do duc, do
mau va COD tai pH 6,5, voi PAC 600 mg/L da dugc
thuc hién. Cac diéu kién khqu va léng gilr ¢d dinh:
khudy nhanh 120 vong/phit (3 phut), khudy cham
20 vong/phut (5 phut) va ldng 30 phut.

Két qua tai Hinh 8 cho thay hiéu suét loai bo do
mau ting tr 57,7% lén 71,8% khi liéu luong
Polymer Anion tang tr 1 mg/L dén 6 mg/L, dat toi
uu tai 4 mg/L (71,4%). Két qua phan tich thong ké
cho thdy hiéu suét tai 4 mg/L khong khac biét y
nghia so véi 5 — 6 mg/L, nhung cao hon 1 rét so véi
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1 —3 mg/L. Do d6, 4 mg/L dugc xem la liéq luong
phu hop nham dam bao hiéu qua xur ly va tict kiém
hoéa chat.

1200 - C==21P% Mau (Pt-Co) - 100
1000 q L g0
S 800
3 L 60 —
£ 600 - S
- - 405
£ 400 { z
™ =
<« - - Q-
g 2004 [ : [ 205
0 L 0
1 2 3 4 5 6

Diu
. vao
Lieu lugng Polymer Anion (mg/L)
Hinh 8. Anh hwéng cia lidu lwgng Polymer
Anion den hi¢u qua xir ly d¢ mau
Ghi ghzi.‘ S6 liéu trinh bay la gia tri trung binh + do léch
chudn, n = 3. Nhimg gid tri trong cung mot cgt ¢o ki tir
(a, b, ¢) khac nhau thi khac biét co y nghia thong ké o murc
a=5%

Co ché xir 1y chi yeu thong qua trung hoa dién
tich boi PAC va tao cau n6i tr Polymer Anion giup
hinh thanh bong cin 16n, ting kha ning loai bo chat
gdy mau. Tuy nhién, lidu lugng vuot mirc tdi wru cd
thé gay tai on dinh hat keo, lam giam hiéu qué két tu
(Lee et al., 2014; Le & Nguyen, 2018). Vi vay, 4
mg/L duoc lya chon cho cac thi nghiém tiép theo.

1200 - - 100
C—3COD (mg/L) B

1000 T L 80
800 - _
2 S
g 600 - 40“§
8 400 a
8 B
L 50

200 - 20

0 0

Piu
Vao
Liéu lugng Polymer Anion (mg/L)

1 2 3 4 5 6

Hinh 9. Anh huéng cia liéu lwong Polymer
Anion dén hiéu qua xir ly COD

Ghi chii: 86 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhitng gid tri trong ciing mét cét ¢6 ki tir
(a, b, ¢) khdc nhau thi khdc biét ¢6 y nghia thong ké ¢
mirc & = 5%.

Két qua duoc trinh bay ¢ Hinh 9 cho thiy hiéu
suat loai b6 COD tang tir 38% dén 55% khi Polymer
Anion tang tir 1 dén 3 mg/L, sau d6 giam nhe & liéu
cao hon; sy khac biét giita cdc nghiém thirc khong
¢6 ¥ nghia & 4 mg/L. Co ché xir Iy dya trén PAC
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trung hoa dién tich &m va Polymer Anion tao cau ndi
bong cin 16n, tang hap phu chét hitu co. Tuy nhién,
khi lidu luong polymer vuot qua muc t6i uu, hiéu
suat keo tu co xu huéng giam. Diéu nay duoc ly giai
boi hién tugng “tai 6n dinh hat keo” — mot qua trinh
xay ra khi cac chudi polymer du thira bao phu bé
mat cua cac bong cén da hinh thanh. Lép phi nay
tao ra dién tich gidng nhau trén bé mat cac bong, dan
dén Iyc day tinh dién giita chung. Hé qua 1a cac bong
kho va cham va lién két véi nhau d@é hinh thanh cac
cAu tric 16n hon, 1am cham qua trinh ling va giam
hiéu qua loai bo chit 6 nhiém (Abiola 2018;
Vajihinejad et al. 2019). Co ché nay phu hop véi cac
nghién ctru trudc d6 vé anh hudng cia qua lidu
polymer trong xtr ly nudc (Lee et al., 2014; Le &
Nguyen, 2018). Liéu Polymer Anion 4 mg/L duoc
chon 1am diéu kién thich hop véi hiéu suét loai bo
mau va COD lan luot 71,4% va 55%.
3.3. Céc yéu tb anh hwéng dén qua trinh oxy
héa ning cao két hop tia UV (AOPs/UV)
3.3.1. Anh hwéng ciia thoi gian phdn g véi Os

Thoi gian phan tng 13 yéu t quan trong anh
huéng dén hiéu qua phén hity 6 nhidm trong AOPs,
khi cac gbc *OH oxy héa nhanh hop chét hitu co
don gian, con hop chét bén can thoi gian dai hon
(Nguyen et al., 2020b). Trong nghién ctru, viéc khao
sat anh hudng thoi gian phan ting Os (20-80 phut)
v6i ham luong ¢b dinh 35 mg/L trén nuée thai da
keo tu (PAC 600 mg/L, Polymer Anion 4 mg/L) dén
hiéu suat loai bé ¢ mau va COD da duoc tién hanh.

1200 =D Mau (Pt-Co) r 100
a a a
1000
_ E/-—o—i 80
3 800 -
i - 60 <
&600 - g
L 40 7}
a 400 A 2
2 200 4 b b b 20 T
. [ .
40 60 80  Péuvao

Thoi gian phan tmg O, (Phut)

Hinh 10. Anh hwéng ciia thoi gian phan ing véi
03 dén higu qua xir Iy d9 mau

Ghi chii: 86 liéu trinh bay la gia tri trung binh + d¢ léch

chudn, n = 3. Nhitng gid tri trong ciing mét cét ¢6 ki tir

(a, b) khdc nhau thi khdc biét c6 y nghia théng ké ¢ mirc

a=5%.

Két qua o Hinh 10 cho théy hiéu qua loai bo do
mau ting tir 65,2% dén 79,5%, tang rd rét dén 40
phut va on dinh sau d6. Thoi gian 40 phut dugc chon
v6i hidu suat 79,2% do twong duong véi 60 va 80
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phat nhung tiét kiém thoi gian. Twong tu, hiéu qua
loai b6 COD (Hinh 11) tang dén 81,3% & 40 phut va
khong thay d6i dang ké vé sau. Sau 40 phit phan
g, hiéu suét xir [y COD khong ting déng ké, diéu
nay c6 thé duoc gii thich dya trén dic diém phan
tmg cua cac gbc hydroxyl (*OH) trong hé
AOPs/UV-0s. Trong giai doan dau, cac gbc *OH —
vbn 1a chat oxy héa manh (E° = 2,80 V) — s& phan
mg nhanh chong véi cac hop chat hitu co dé phan
huy trong nuéce thai, 1am ting hiéu sut xtr Iy COD
(Wang & Xu, 201). Tuy nhién, khi cac chat hitu co
d& phén hity d2 bi loai bo, phan COD con lai chu yéu
thudc vé cac hop chat hitu co bén vimg, kho bi oxy
héa nhu hop chat vong thom, azo, hodc chét ¢ lién
két doi lién hop (Manna & Sen, 2023). Nhiing chat
nay doi hoi thoi gian phan ing lau hon, nang lugng
cao hon hodc su hién dién cta xtic tdc méi co thé bi
phan huy tiép (Ghoreishi & Haghighi, 2003). Do do,
sau 40 phit, toc do phan tmg gitra *OH va céac chat
6 nhiém con lai bi suy giam, dan dén hiéu sut xir Iy
COD khong tang dang ké.

Tong ket, thoi gian 40 phut 1a diéu kién thich hop
cho AOPs, véi hi€u qua loai bo do mau 79,2% va
COD 81,3%.

E=—3COD (mg/L)
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Thoi gian phan tng Ozone (Phut)

Hinh 11. Anh hwéng cia thoi gian phan wng véi
O3 dén hiéu qua xir ly COD

Ghi chii: 86 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhitng gid tri trong ciing mét cét ¢6 ki tir
(a, b) khdc nhau thi khéc biét co ¥ nghia thong ké ¢ mirc
a=5%.

3.3.2. Anh heong ciia thoi gian chiéu UV

Thoi gian chidu UV 1a yéu t6 quan trong anh
hudng dén hiéu qua phan huy chét 6 nhiém qua phan
img quang hoa két hop oxy (Perkowski & Kos,
2003). Thi nghiém da dugc thuc hién nham khao sat
anh huodng cua thoi gian chiéu UV (10, 20, 30, 40
phut twong ung 25%, 50%, 75% va 100% thoi gian
phan tmg Os 40 phut) dén hiéu suit loai bé mau va
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COD. Cac diéu kién con lai gdbm Os 35 mg/L va
nudc thai da xu ly keo tu véi PAC 600 mg/L va
Polymer Anion 4 mg/L dugc giit ¢6 dinh. Két qua
trinh bay tai Hinh 12 va Hinh 13.
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Hinh 12. Anh hwéng ciia thoi gian chiéu UV dén
hiéu qua xi ly d¢ mau

Ghi chii: 86 liéu trinh bay la gia tri trung binh + d¢ léch

chudn, n = 3. Nhitng gid tri trong ciing mét cét ¢6 ki tir

(a, b) khdc nhau thi khéc biét co ¥ nghia thong ké ¢ mirc

a=5%.

Két qua dwoc trinh bay & Hinh 12 cho thdy hiéu
suét loai bé d6 mau tang tir 51,4% lén 81,4% khi
thoi gian chiéu UV kéo dai tir 10 dén 40 phut, véi
su khac biét c6 y nghia tai 40 phat. Tuong tu, hi¢u
suét loai bo COD (Hinh 13) ting tir 58% dén 87%,
6n dinh sau 30 phut, khong c6 khac biét ¥ nghia giira
cac nghiém thirc. Hiéu qua tang do lidu UV ting, cai
thién phan huy hop chét hitu co qua phan mg quang
hoa (Zadeh et al., 2017). Thoi gian chiéu UV 40
phut duoc chon lam diéu kién thich hop cho qué
trinh AOPs/UV.
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