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Tém tit: Phuong phap Peroxon cho hiéu qua xir Iy mau cao hon, véi thoi gian xir 1y ngdn hon.
Tuy nhién, v6i muc dich tmg dung xir Iy mau nude thai dét nhudém trong thyc té, can thiét phai lya
chon phuong phap phit hop (d& van hanh, khong ciu ky vé thiét bi va cdc budc tién hanh), bai bio
Iwra chon phuong phap Ozon héa dé tién hanh nghién ciru ddnh gid hiéu qua xir Iy mau nudc thai
nhudm thuc té tai lang nghé Van Phic. Dé tang hiéu qua va giam thoi gian xi 1y, cling nhu tan
dung va han ché lwong khi Ozon du thodt ra ngoai, bai bdo lya chon cdp Ozon vao dung dich qua
hé Injector - dng dong thay cho suc Ozon tryc tiép. Két qua thuc nghiém chi ra ring, véi hé
Injector - dng dong, thoi gian xir 1y giam tir 10 gid xudng 8 gid, trong khi hiéu qua xir Iy mau ting
tir 95.03 % 1én dén 98.05 %, luong Oj thodt ra ngodi giam tir 56.82 mg/h con 8.16 mg/h khi so

sanh v&i hé suc khi ozon truc tiép.

Tir khéa: Oxy héa ning cao, ozon, peroxon, phdm do truc tiép, ng dong.

1. Dit véan dé

O Viét Nam, nganh coéng nghiép dét may
dang tr¢ thanh mdt trong nhiing nganh cong
nghiép miii nhon, hang nim san xuat khoang
trén 2000 triéu mét vai. Qua trinh san Xuét hang
dét gay ra van dé 16n vé moéi truong, trong dé
c6 nudc thai. Nudc thai phat sinh trong nganh
cong nghi¢p dét nhudm xuat phat tir cic cong
doan nhu hd soi, gitl h6, néu, téy, nhudm...
Thanh phan nuéc thai rat phuc tap, bao gdm
nhiéu loai héa chét, dic biét 1a cdc loai phdm
mau déu bén trong mdi truong, khé phan hiy
sinh hoc, 1am giam kha ning truyén dnh séng
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vao nudc, anh hudéng nghiém trong tdi céc loai
sinh vat thuy sinh, gdy 6 nhiém mdi truong.
Ngay nay, cac qud trinh oxy héa ning cao, dac
biét 1a qua trinh st dung tdc nhan oxy hda la
Ozon (O;) va Peroxon (H,0, va O;) dang duogc
uu tién lya chon dé xu ly mau nudc thai dét
nhudm [1, 2]. Nguyén nhan la do O; va H,0, la
céc chit oxy héa manh, véi thé oxy héa khé cao
(2.07 va 1.77 V), c6 kha nang oxy hda tung
phin cdc hop chat hitu co, dan dén sy hinh
thanh cic hop chét trung gian; bén canh d6,
chiing ciing ¢6 kha ning sinh ra cdc gbc OH*
(thé oxy héa cao hon, 2.80 V) theo céc phurong
trinh phan Ung 30;+H,O — 2*HO+40, va
H,0, + 20;— 2*HO + 30, [2, 3].
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Chinh vi thé, bai bdo tap trung so sinh higu
qua xir Iy mau dung dich phim do tryc tiép
Direct red 23 bang phuong phip Ozon héa va
Peroxon; tr d6, lva chon phuong 4n va hé thiét
bi thich hop dé xir ly mau nudc thii nhudm
thuc té tai lang nghé Van Phiic.

2. Thue nghiém
2.1. Vat liéu va héa chat

Pham do tryc tiép Direct red 23 (Trung
Qudc, 98 %) c6 cong thuc phan tir Ia
C35HsN;N2,04S,. Nude thai nhudm thuc té
liy tai lang nghé Van Phic. Céc héa chét sir

dung trong qud trinh khdo sit thudc loai tinh
khiét diing cho phén tich.

D EHR
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Hinh 1. M6 hinh thi nghiém phuong phap Ozon héa va

Peroxon trén mau pham ty pha Direct Red 23

(H¢ Ozon héa khong c6 bo phan cép dung dich H,0,).

2.2. Quy trinh thuc nghiém

2.2.1. Thi nghiém so sdnh hiéu quad xur ly
mau gitta phuong phdp Ozon hoa va Peroxon
trén mau pham Direct red 23 tw pha

Mbi thi nghiém déu ldy 1000 mL méiu phim
nhuém ndng d6 500 ppm. Qud trinh Ozon héa:
thuc hién tai pH 9 (do sau 80 phit xu ly, do
mau ctia dung dich pham ¢ pH 9, 10 va 11 dat
QCVN 13:2009/BTNMT) [5]; nhung dé dé ap
dung trong thyc té, bai bdo Iya chon pH 9). Qua
trinh Peroxon duogc thuc hién tai pH 8§, ti 1€
ndng d6 H,0,/05 12 0.5 [1-4].

2.2.2. Thi nghiém trén mau thue 1é

Nghién ctru duoc thyc hién trén hai hé thiét
bi: suc khi ozon truc tiép va cap khi ozon qua
Injector - 6ng dong. Céc md hinh thyc nghiém
duoc mo ta nhu sau:

Miy Ozon Binh chira axit hoéc bazo

Binh chira H:0;

injector

Thing chita V = 60lit

Buimg diy din awéc
tukn hoin (ng ding)

Hinh 2. M6 hinh thuc nghiém véi mau nudc thai
thuc t€ (H¢ suc truc tiép khong c6 bo phén Injector
va ong dong).
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May phat Ozon (LIN 4.2X) v6i luu lugng
dong khi ra Ia 2.00 Lit/pht, cong suét trung binh
clia mdy dat 1.72 g/h; ndong do Ozon trung binh
mdy phit cép vao trong dung dich 12 14.33 mg/L.

V6i hé Injector - ng dong, thiét ké thém bo
phan injector ngay dau duong éng dan nudc.

+ Hé théng day din nuéc tudn hoan c6
chiéu dai 25 m, dudng kinh dng 2 cm.

+ Mdy bom (Invitec - DPai Loan) cé céc
thong sb: cao vi 5 m, tbc do day 5 m*/h, cong
suat P =300 W

Trong céc thi nghiém, thé tich mau nudc
thai thyc té 1a 50 Lit, pH ctia nudc thai trong
sudt qué trinh phan tmg dwoc gilt tai gid tri
9.Tién hanh suc Ozon tryuc tiép va duwa Ozon
qua hé Injector vao dung dich nudc thai thyc té,
sau 30 phit, 14y miu phan tich danh gid higu
qua xtr ly mau. Thi nghiém dugc khao sat lién
tuc trong 10 gid. Luong Ozon thodt ra dugc hap
thu vao dung dich KI (2 %) dé tranh bi phét tidn
ra moi truong.

2.3. Cdc phuwong phdp phan tich

Céc phép phan tich thuc hién trong nghién
ctru duoc tién hanh theo cic phuong phdp tiéu
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Hinh 3. So sénh hi¢u qua xur 1y mau gitta phuong
phdp Ozon héa va Peroxon.

chuin [1], ham lugng ozon trong nudc duoc
xdc dinh bang thudc thir Indigo, ham luong
H,0, trong nuéc dugc xic dinh bang thude thir
KMnO,.

3. Két qua va thao luan

Dénh gid hiéu qua xtr ly mau gitta phuong
phdp Ozon héa va Peroxon dbi véi mau phdm
tryc tiép Direct Red 23 tu pha. Cic thong sb
dau dua ra & bang 1.

Béng 1. Gia tri mot s6 thong s6 ban dau ddi véi mau
pham ty pha va mau nudce thai thyuc té

Gia tri mot s thong s ban dau

Mau pham  Mau pham

Thong 50 . . A

Pon vi Direct Red nhuQn}
23 thuc té

pH - 7.51 8.86

TSS mg/L 13.5 50.3

Pomin  LLT 4258 5350
Co

COD mg/L. 442 410

BODs mg/L. 30 46

- Direct Red
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o.=00 . Bau Peroxon
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Hinh 4. Pho UV-VIS so sanh higu qua xir 1y mau
gitra phuong phap Ozon héa va Peroxon.
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3.1. Bdnh gid hiéu qua xir Iy mau dung dich
pham Direct red 23 gitta phuwong phdp Ozon
héa va Peroxon

Két qua thuc nghiém duoc thé hién trén
hinh 3 cho thdy, sau 80 phiit, hiéu qua xir ly
mau dung dich pham dé tryc tiép Direct red 23
bing phuong phip Peroxon cao hon phwong
phdp ozon héa (99.48 % so véi 97.62 %). Viée
danh gid hiéu qua xu ly ctua hai qud trinh nay
con duge chimg minh qua viéc do phd UV -
VIS cta dung dich phdm trudc va sau xt ly.
Két qua thyc nghiém trén hinh 4 cho thay anh
phd UV - VIS cua dung dich pham Direct red
23 trudc xir 1y c6 xuét hién cdc pic dic trung
cua cic nhdm mang mau va lién Két doi, sau xur
ly, tat ca cdc pic dic trung nay déu bi mét di do
dung dich phiam ban dau da bi phad v& ciu tric
héa hoc, va chuyén vé dang céc hop chat trung
gian don gian, khdong con hoac it c6 kha nang
hap thy mau. Thém nita, pic dic trung ctia dung
dich phdm sau xtr 1y khi sit dung phuong phap
Peroxon thap hon so véi khi sir dung phuong
phap Ozon héa. Diéu nay c6 thé giai thich 1a do
qué trinh Peroxon tao nhiéu géc *OH hon qui
trinh Ozon héa. Su Xuét hién nhiéu céc géc
*OH dan dén sy gia ting cic phan ung day
chuyén, 1am téc d6 phan ung nhanh hon, nén
cic hop chat trong dung dich bi oxy héa manh
hon [2, 6].

Pé xir Iy d6 mau cta dung dich phim Direct
Red 23 (500 ppm, c¢6 ¢ mau 4258 Pt - Co) nam
trong gi¢éi han cho phép cia QCVN
13:2009/BTNMT (cét B 1a 150 Pt - Co) thi qua
trinh Ozon héa can 80 phiit (d0 mau con 142
Pt-Co), trong khi d6, qué trinh Peroxon can 70
phiit (d0 mau chi con 84 Pt - Co).

Tuy nhién, véi muc dich ing dung xu ly
mau nudc thai dét nhudém thuc té, can thiét phai
lya chon phuong phdp phii hgp (dé van hanh,

khong cau ky vé thiét bi va cdc budce tién hanh).
Trong khi d6, qua trinh Peroxon cé su dung
dung dich H,O,, nén viéc st dung, cling nhu
diéu chinh cho dting ty 1¢ nong d6 (H,0,/0; =
0.5) d6i v6i ngudi van hanh & cic co s thuc té
s€ kha phuc tap. Mat khéc, tuy qud trinh Ozon
cho hiéu qua thap va thoi gian kéo dai hon so
v6i Peroxon, nhung dé xur 1y cho do mau dat
ngudng tiéu chuan cho phép xa thai thi qué
trinh Ozon c6 thé ddp tmg duogc, ma khong
bi kéo dai thoi gian phan Gng qud nhiéu so
v6i qué trinh Peroxon. Chinh vi thé, bai bdo
lya chon phuong phdp Ozon héa dé tién
hanh nghién ctru danh gid hiéu qua xu ly
mau nudc thai nhudém thuc té tai co so dét
nhudm lang nghé Van Phic.

3.2. Ddnh gid kha nang xur Iy mau bang phirong
phdp Ozon hda doi véi mau mede thai dét
nhuém thuc té tai lang nghé Van Phiic — Ha
Dong trén hai he thiét bi (suc ozon tryc tiép va
cdp ozon qua hé Injector-ong dong)
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Hinh 5. So sdnh hi€u qué xtr 1y mau nudc thai
nhudm thyc t€ trén hai hé thict bi: suc Ozon truc tiép
va cap Ozon qua hé Injector-6ng dong.

Két qua thyc nghiém trén hinh 5 cho thay:
voi mau nudc thai nhudm thuc té, phuong phap
cap Ozon qua hé Injector-6ng dong cho hi¢u
qua xir Iy mau cao hon (dat 98.05 % sau 8 gio),
trong khi hé¢ suc Ozon truc tiép cho hi¢u qua xur
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Iy mau dat 95.03 % sau 10 gio (sau 8 gio chi
dat duoc 92.03 %). Khi suc Ozon truc tiép vao
dung dich nudc thai, sau 10 gio, d6 mau van
con 264 Pt - Co (chua dat tiéu chuan xa thai
QCVN 13:2009/BTNMT). Trong khi d6, khi
cép Ozon qua hé Injector - dng dong, chi sau 8
gid xu ly, d0 mau con 104 Pt - Co, dudi mirc
tiéu chuan xa thai.
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Hinh 6. Ph6 UV - VIS ctia mau nudc thdi nhum
thuc té trudc va sau qud trinh Ozon héa.

Anh phd UV-VIS trén hinh 6 khing dinh
Ozon d4 oxy héa dugc cic hop chit mau c6 trong
nudc thai thuc té, sau qud trinh Ozon hda, tAt ca
céc pic ddc trung cia cic nhdm mang mau, cic
céu tric mach vong cia phan tir phdm nhudém
déu khong con, do qua trinh Ozon héa di oxy
héa va phé v cdu triic ctia cdc nhém nay.

Khi xr 1y mau nudc thdi nhud¢m thyuc té
b?ing hé suc Ozon truc tiép, lwgng Ozon bi thoat
ra & dang khi tvong ddi nhiéu, nhat 1a khi thoi

gian phan ung kéo dai, 1a do ban dau, nong do
phim nhudém trong nudc thai cdn cao, nén
ngoai qud trinh ty phan huy, ozon con lam pha
v& cAu tric cua phan tir pham nhudm, theo thoi
gian, do bi pha v& cau triic, ndng d6 cédc phan tir
phim nhudém ban dau giam dan, luong Ozon
tiéu thu cho cdc phan ting véi pham nhudm dan
it hon.

Viéc cai tién thiét bi bang céch cap Ozon
qua Injector két hop voi hé thong éng dong véi
muc dich lam ting kha ndng hoa tan Ozon vao
dung dich nudc thai (nudc thai chay qua lam
tang 4p suat hiit khi Ozon di vao dung dich, kha
nang xdo tron va hoa tan ozon vao nugc cao
hon). Mat khéc, thoi gian tdn tai caa Ozon
trong Ong kin ldu hon s& tan dung dugc hét
kha ning oxy héa ciia Ozon ddi véi pham
nhudm dé han ché lwong Ozon thoét ra ngoai.
Luong Ozon du thodt ra ngoai trén hai hé
thiét bi cua mau thi nghiém trén va thu duoc
két qua nhu sau:

+ Dbi voi phuong thirc suc Ozon tryc tiép,
luong ozon du thodt ra 14 56.82 mg/h.

+ D6i voi phuong thirc cdp ozon qua hé
Injector - dng dong, lwgng ozon du thodt ra Ia
8.16 mg/h.

Nhu véy, sit dung hé injector - éng dong
cling 1am giam sy that thoit Ozon ra ngoai
khong khi, tang hiéu qua xu Iy mau cua nudc
thai nhudém.

4. Két luan

Qué trinh Ozon héa va Peroxon déu c6 kha
ning oxy héa, phd v& cu tric ciia cdc hop chat
mang mau dé xir 1y mau cia dung dich phdm
Direct red 23 véi hiéu qua cao.
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Bai bdo da so sanh va xac dinh duoc qua
trinh Peroxon cho hi¢u qua xir ly mau cao hon.
Sau thoi gian xtr 1y 80 phiit, qua trinh Peroxon
cho hiéu suat xtr Iy mau dat 99.48 %, qué trinh
Ozon hoéa cho hiéu Suét xur 1y mau dat 97.62 %.

bé dé ung dung vao thuc té, chon pH 9 cho
qué trinh Ozon héa nhim xir 1y nudc thai sau
cdng doan nhudém tur lang nghé Van Phic. Lva
chon cap Ozon vao dung dich qua hé Injector -
6ng dong thay cho suc Ozon tryc tiép vao dung
dich nudc thai ph?im nhudm da tan dung va han
ché luong khi Ozon du thodt ra ngodi, dong
thoi, 1am giam thoi gian phdn Ung, ning cao
hiéu qud cta qud trinh Ozon héa (thoi gian
phan tng giam tir 10 gio xudng 8 gid, ma hiéu
qua xr Iy mau tang tir 95.03 % 1én dén 98.05 %).
P06 mau cta dung dich sau xur 1y dat 104 Pt - Co,
phit hop tiéu chudn xa thai theo QCVN
13:2009/BTNMT (cot B, 150 Pt - Co).
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Decolorization of Textile Wastewater
by an Advanced Oxidation Process

Vu Thi Bich Ngoc, Hoang Thi Huong Hue, Trinh Le Hung

Faculty of Chemistry, VNU University of Science,
19 Le Thanh Tong, Hoan Kiem, Hanoi

Abstract: Peroxone process has recently been considered as an effective method for textile
wastewater treatment due to higher color removal efficiency and shorter treatment time. This study
investigated color removal efficiency between ozonation and peroxone method for textile wastewater
treatment. The removal efficiency for residual dyes Direct red 23 using peroxone method were higher
than ozonation. However, ozonation method proved to be simple, easy to operate and relatively fast in
practical conditions in Vietnam. This method was applied for removal of residual dyes in wastewater
from Van Phuc, a textile village from northern Vietnam. To increase efficiency, reduce the treatment
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time and lessen the amount the amount of excess ozone, an injector system was used in the wastewater
treatment equipment. The color removal efficiency for residual dyes in textile wastewater was 98.05 %
in 8 hours treatment time with the aid of the injector system. The amount of ozone escaped was
reduced from 56.82 mg/h to 8.16 mg/h, compared with direct ozone supply.

Keywords: Advanced oxidation processes, ozonation, peroxone, Direct red 23, injector.



