SCIENCE - TECHNOLOGY

NGHIEN CUU XU LY CHAT MAU HU'U CO VA THUOC NHUOM
BANG PHUGNG PHAP DIEN HOA

RESEARCH ON ECLECTROCOAGULATION FOR THE TREATMENT OF PIGMENTS IN WATER

TOM TAT

Bai bao nay da nghién ctu cac diéu kién x{ Iy chat mau hitu o va thudc
nhudm hoat tinh bdng phuong phap dién héa véi dién cuc thép INOX SUS 304.
Két qua thuc nghiém cho thay diéu kién thich hgp nhat khi cuong do dong
| = 0,35A; dién tich dién cuc la 16cm?; ndng do chat dién ly la 1,59/1; khodng
cach dién cyc 2cm; pH = 7; toc do khudy 300 vong/phut; thai gian i Iy 1a 40
phiit. Nong d9 chat mau xanh metylen gidm tdi 98,94%. Hiéu sudt x( Iy chat
mau danh gia qua chi so COD trudc va sau x( Iy clia chdt mau xanh methylen va
Ruihuazol yellow 4-GLN lan lugt la 57,77% va 60,49%.

Tirkhéa: Keo tu dién hda, chdt mau hitu co, COD.

ABSTRACT

This article has investigated the conditons of textile dyeing wastewater
treatment by electrochemical method with SUS 304 stainless steel electrode. The
result shows that the optimum condition is achieved at 0.35 current; electrode
area 16cm? electrolyte concentration of 1.5g/1; 2cm electrode distance; stirring
speed of 300 rounds/minute; processing time is 40 minutes. The concentration of
methylene blue substance decreased by 98.94%; the pigments are processed
with performance by COD: 57.77% for the blue methylene and 60.49% for
ruihuazol yellow 4-GLN.

Keywords: Electrocoagulation, pigment, COD.
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1.DAT VAN BE

Thudc nhuém la thanh phan kho xt li ca nudc thai dét
nhudm véi dac tinh doéc hai, cé kha nang gay ung thu cao
néu chdng ton tai trong moi trudng nudc. Boi véi linh vuc
ky thuat méi truong, day dugc coi la mét méi quan tam
nghién ctu hang dau nham loai bo ching ra khéi méi
trudng nudc man. Véi day chuyén cong nghé phc tap, bao
gém nhiéu cong doan khac nhau nén nudc thai sau san
xuat chira nhiéu loai hgp chat doc hai kho phan hay, thudc
nhudém, chat hoat dong bé mat, cac hgp chat halogen hiu
g, cac chat mau trong thuéc nhuém, chung khéng bam
dinh hét vao sgi vai ma bao gi& cling con lai mot lugng du
nhat dinh. Lugng du nay c6 thé 1én dén 50% téng lugng
thuéc nhudém dugc st dung ban dau. Day la nguyén nhan
lam cho nudc thai dét nhuém cé d6 mau cao va néng do
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chat 6 nhiém I6n. Keo tu dién héa la mét phuong phép
hiéu qua nudc 6 nhiém dugc chu y nhiéu trong nhiing ndm
gan day. Phuang phép keo tu dién héa c6 uu diém c6 thé
xt ly nhiéu loai chat hiru co kho phan hdy va it tao ra cac
chat doc hai. Nghién clu nay tim ra cac diéu kién phu hop
cho qua trinh x{r ly chat mau xanh metylen trong nudc, tu
dé ap dung xtr ly thuéc nhudém ruihuazol yellow 4-GLN.

2. THUC NGHIEM

2.1. Héa chit va thiét bi

- Xanh methylen C,¢H;sCIN,S

- Thuéc nhudém Ruihuazol yellow 4-GLN

- May do quang phd UV - VIS Gennis

- Thiét bi diéu chinh nguén dién (LiOA)

- B dién cuc INOX SUS 304
2.2. NGi dung nghién ciu

Nghién cttu cac diéu kién x{t ly chat mau xanh methylen
bang phuang phép dién héa véi dién cuc thép INOX SUS
304.

Ap dung xt ly thuéc nhudém hoat tinh Ruihuazol yellow
4-GLN.
2.3. So d6 thi nghiém

So dé va thiét bi thi nghiém nhu trén hinh 1.
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Hinh 1. So d6 va hinh anh thiét bi thi nghiém
3. KET QUA VA THAO LUAN
3.1. Cac diéu kién dnh huéng dén hiéu suat xu ly chat
mau

3.1.1. Anh huéng cla cuong dé dong

Diéu kién thi nghiém: thoi gian t = 30 phat, a = 2cm,
| = 0,28 - 0,45A, S = 16cm?, khudy 150 vong/phut, pH = 7,
CNaCI = 1,59/'.
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CONG NGHE
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Hinh 2. Anh huéng clia cuting do dong dién dén hiéu suat x{ Iy chat mau

Khi tang cudng d6 dong dién tir 0,28A dén 0,45A, hiéu
suat xt ly chat mau ban dau tang, cao nhat & 0,35A, sau dé
giam xudng. Vi vay, chon diéu kién cudng d6 dong la 0,35A
Uing v6i mat do dong 1a 0,0219A/cm?, khi dé hiéu suat xi ly
t6t nhat 1a 98,416% (hinh 2).

3.1.2. Anh huéng cia dién tich dién cuc
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Hinh 3. Anh hugng cla dién tich dién cuc dén hiéu sudt xi Iy chat mau

Diéu kién thi nghiém: t = 30 phut, a = 2cm, khudy 150
vong/phut, pH =7, C.q = 1,59/1.

Khi tdng dién tich dién cuc tir 9cm? dén 18cm?, hiéu suat
X0 ly chdt mau ban dau tang, cao nhat & 6cm?, sau dé giam
xudng. Vi vay, chon diéu kién dién tich dién cuc la 16cm?,
khi do hiéu suat x ly tét nhat, dat 97,17% (hinh 3).

3.1.3. Anh huéng ctia néng dé chdt dién ly
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Hinh 4. Anh hung ctia nong do chat dién ly dén hiéu sudt xit y chat mau

Diéu kién thi nghiém: t = 30 phut, a = 2cm, khuay 150
vong/phut, pH = 7, dién tich dién cuc S = 16cm?

Khi néng d6 chat dién li tang, hiéu suat xt ly tang, hiéu
sudt cao nhat 98,874% khi néng d6 chat dién li la 2g/I. Tuy
nhién néu néng do chat dién ly (NaCl) tang thi sé lam tang
kha nang dan dién clia chat thai dan dén lam dién cuc bi an
mon manh (hinh 4). Vi vay, chon n6ng dé t6i uu la 1,5g/1.
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3.1.4. Anh huéng khodng cdch dién cuc
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Hinh 5. Anh huéng ctia khoang cach dién cuc dén hiéu suat xit Iy chdt mau

Diéu kién thi nghiém: t = 30 phut, khudy 150 vong/phut,
pH=7,S=16cm? Cy,q = 1,59/l

Khi khoang cach dién cuc ting, hiéu suat giam. Tuy
nhién khi dién tich dién cuc nho hon 2 thi trong qua trinh
keo tu nhiét lugng tda manh lam néng dién cuc va
néng dung dich, t8n hao dién ning (hinh 5). Vi vay, chon
a = 2cm, hiéu sudt xt ly chat mau dat 98,42%.

3.1.5. Anh huéng cia pH
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Hinh 6. Anh hugng ctia pH dén hiéu suat xt Iy cht mau

Diéu kién thi nghiém: t = 30 phut, khudy 150 vong/phut,
a=2cm, S =16cm? Cy,q = 1,59/1.

Hiéu sudt cao nhat 98,47% tai pH = 9 tuy nhién hiéu
suat 7 - 9 chénh léch khong nhiéu va viéc diéu chinh pH
gap nhiéu kho khan trong thuc té€ nén ta chon moi trudng
trung tinh pH =7 (hinh 6).

3.1.6. Anh huéng cia téc dé khudy
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Hinh 7. Anh hung ctia toc do khudy dén hiéu suét xit Iy chét mau
Diéu kién thi nghiém: t = 30 phut, a = 2cm, S = 16cm?,
Crac = 1,59/l pH=7.
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Nhin chung khi tang t6c dé khuay, hiéu suat xu ly tang,
tuy nhién khi tang téc d6 khudy hon 300 vong/phut cac bot
khi tao thanh manh va trao ra ngoai. Vi vay chon téc do
khudy la 300 vong/phut. Khi dé hiéu suat cao nhat 98,34%
(hinh 7).

3.1.7. Anh huéng ciia thoi gian xir Ii
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Hinh 8. Anh huéng cla thai gian x{ Ii dén hiéu suat x{ Iy chat mau

Diéu kién thi nghiém: t6c d6 khudy 300 vong/phut,
a=2cm,S=16cm?, Cy,q=1,59/l, pH=7.

Hiéu suat xt ly tdng manh trong khoang thai gian tir 20
dén 30 phut, tang cham dén 40 phat, sau 40 phut, hiéu suat
xUt ly khéng tang. Vi vay, chon thai gian xt Ii 1a 40 phut, khi
d6 hiéu suat cao nhat 98,94% (hinh 8).

3.2. Danh gia hiéu suat xit ly théng qua chi sé COD

Tién hanh thi nghiém x¢ ly dung dich chat mau xanh
metylen 100ppm va Ruihuazol yellow 4-GLN 100ppm vdi
cac diéu kién thich hgp da tim dugc & trén. Danh gia hiéu
suat xt ly théng qua chi s6 COD trudc va sau xU ly. Két qua
thu dugc trong bang 1.

Bang 1. Hiéu sudt x{ Iy chat mau qua chi so COD

Chat mau COD trugexirly | COD sauxily | Hiéu sudt (%)
xanh methylen (0D=429,97 | C(OD=172,97 57,77%
Ruihuazol yellow
LN (0D=955,29 | (OD=377,43 60,49%

TAI LIEU THAM KHAO

[1]. L& Huy B4, Phan Kiém Hao, Nguyén Xuan Hoan, 2019. Nghién ciu xi ly
mau nudc thdi dét nhuém Hoat tinh bdng keo tu - tao bong Véi sdt sunphat/zeolite.
Tap chi Khoa hoc Cdng nghé va Thuc pham 18 (1) 83-90.

[2]. Nguyén Diic Dat Dic, Nguyén Thi Kim Ngén, Dao Minh Trung, Dang
Hoang Yén, 2016. Xt Iy mau trong nudc thdi dét nhudm bdng cong nghé fenton
dién héa véi dién cuc graphite. Tap chi Khoa hoc Dai hoc Thi Dau Mt s6 5(30).

[3]. Tran Quang Hai, Pham Thi Mai Huong, Nguyén Thi Thoa. Gido trinh cdc
phudang phdp phdn tich dién hda. NXB Dai hoc Su pham.

[4]. Hoang Thi Huong Hué, Trinh L& Hung, Vi Thi Bich Ngoc, 2016. Xitly mau
nudc thai dét nhuém thuc té bang phuang phdp oxy héa ndng cao. Tap chi Khoa
hoc DHQGHN: Khoa hoc Tu nhién va Cong nghé, Tap 32, 56 4, 97-103.

[5]. Nguyén Thi Lan Huang, 2017. Nghién ctiu xt Iy ndng cao nuéc thdi chiia
thudc nhudm hoat tinh bdng phuang phdp dién héa vdi dién cuc chon loc. Ludn an
Tién si, Dai hoc Bach khoa Ha Néi.

[6]. Ta Thi Trang Nham, 2012. Nghién citu xit Iy mau cda nudc thdi dét nhuém
bdng phuang phdp oxi hda ndng cao. Ludn van thac si khoa hoc Trutng dai hoc
Khoa hoc Tu nhién.

[7]. Bach khoa environment. Téng quan dét nhuém. Cong ty CP TM-DV cong
nghé mdi trudng Bach khoa.

[8]. Khoa Kinh té va Phat trién Nong thon, Hoc vién Nong nghiép Viét Nam,
2019. Anh huéing ctia 6 nhiém méi truong lang nghé.

[9]. Nese Ertugay, Filiz Nuran Acar, 2013. Kinetic study, Removal of COD and
color from Direct Blue 71 azodye wastewater by Fenton’s oxidation. s.I. Arabian
Journal of Chemistry.

Mac du hiéu suat xt ly mau déi v6i dung dich xanh
metylen dat 97,65% nhung khi xét hiéu suat x& ly qua chi
s6 COD chi dat 57,77%. D6i v6i thuéc nhuém hoat tinh
Ruihuazol yellow 4-GLN hiéu suat xt ly dat 60,49%. Ching
td qua trinh x( ly dién hoa da pha hiy nhém mang mau
nhung mét phan van con ton tai dang hgp chat hiu co
chua chuyén hét thanh CO, + H,0.

4. KET LUAN

Diéu kién tot nhat cho viéc xt ly chat mau hiu co va
thuéc nhudm hoat tinh bang phuong phap keo tu dién hoa
véi dién cyc thép INOX SUS 304 la: cudng do dong
| = 0,35A; dién tich dién cuc la 16cm? néng do chat dién ly
la 1,5g/I; khoang céch dién cuc 2cm; pH = 7; téc d6 khuay
300 vong/phut; thoi gian x{ ly la 40 phut. Trong diéu kién
nay, néng d6 chat mau xanh metylen giam t&i 98,94%. Hiéu
suat xt ly COD chat mau xanh methylen va Ruihuazol
yellow 4-GLN lan lugt la 57,77% va 60,49%.
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