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ANH HUONG CUA CAC YEU TO VAN HANH PEN HIEU QUA KHU
MAU NUOC THAI DET NHUQOM BANG KEO TU PIEN HOA

THE IMPACT OF OPERATING FACTORS ON EFFICIENCY OF COLOR TREATMENT
FOR DYEED WASTE WATER BY USING ELECTROCHEMICAL FLOCCULATION

HUYNH THI NGOC HAN®, LE THI KIM OANH®Y, DUONG PHAM HUNG®**",
VO THUY DIEM CHI®*Y, LE NGUYEN QUANG THINH") va NGUYEN QUOC TUAN""

TOM TAT: Trong nghién ciru nay, cdc yéu to dnh huong dén hiéu qud xir 1y mau trong nuée thai
dét nhuém day giay cia Cong ty Toan Himg bang phwong phdp keo tu dién héa dang mé, sir dung
dién cuc st da dwoc khdo sat, danh gid. Két qua cho thdy mdt dé dong dién, pH va thoi gian phdn
vng anh huong dang ké dén hiéu qua xir Iy mau. PG dan dién anh huong khéng dang ké nhung anh
huong truc tié'p dén nang luong dién tiéu thu. Hiéu qua xu Iy mau dat trén 90% khi van hanh voi
mdt dg dong dién 25A/m?, pH trung tinh, do dan dién 2,5mS/cm va thoi gian phan iing 15 phiit.

Tir khoa: keo tu dién héa;, nwée thai dét nhuom; dién cuc sdt.

ABSTRACT: In this study, factors affecting the efficiency of color treatment for dyeed waste water
from dyeing shoelaces of Toan Hung Company by electrochemical flocculation using iron
electrodes were investigated and evaluated. The results show that the current density, pH and
reaction time significantly affect on the color removal efficiency. Electrical conductivity has an
insignificantly effect but directly affects the power consumption. Color treatment efficiency reached
over 90% when operating with a current density of 25A/m2, neutral pH, conductivity 2.5mS/cm and
a reaction time of 15 minutes.

Key words: electrochemical flocculation; dyeing wastewater; iron electrode.

1. PAT VAN DE nay. Theo World Bank, nuéc thai dét nhudom

Nganh coéng nghiép dét nhuém la mdét  dong gop 17-20% tong lwong nude thai cua
trong nhitng nganh xuat khau chu luc & nuéc  toan thé gigi [10]. Chat 6 nhiém dugc quan
ta, nganh di tao ra cong an viéc lam cho hang  tidm nhat trong nudc thai dét nhuom 1a thude
triéu lao dong, mang lai gia tri xuét khau hang  nhudm, mot phé‘m thubc nhudm khong bét vai
chuc ty do6 la. Tuy nhién, nganh dét nhudém lai  s€ tréi theo nudc thai ra ngoai, lugng thude
la mot trong nhitng nganh giy 6 nhiém moéi  nhudm nay it hay nhidu tiiy thudc vao ty 1¢ bét
truong tram trong. Cong nghiép dét nhuom tiéu  vai ciia timg loai thudc nhudm, ty 1& thudc
thu mét lugng 16n nude, trung binh khoang 200 nhudém khong bat vai phu thudc vao loai vai
tan nudc/tin san phim [13]. Do d6, mot lugng  va loai thubc nhuém. Udc tinh c6 khoang
16n nudc thai chira nhidu chit 6 nhidm doc hai  200.000 tan thudc nhudém thai ra moi truong
v6i ndng do cao ciing dugc thai ra tir nganh  mdi nam [11].
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Nhom azo va cic amin thom trong ciu tao
phan tir cia thuéc nhudém 1 nguyén nhan chinh
gy bénh. 40% thudc nhudm trén thé gioi chura
hop chit gay ung thu [10]. Chung xam nhép
vao co thé qua con duong tiéu hoa, ho hép, da...
Ung thu gan, bang quang, dai trang la nhiing
bénh phd bién cd nguy co mic phai do cac
amin thom trong thudc nhudém giai phong ra
ngoai [11]. Ngoai ra, nhidu nghién ciru khac
cho thdy cac chét hitu co trong nudc thai dét
nhudém c6 thé gay di ing, dot bién, gdy hai cho
thai nhi va bénh methemoglobinia [1], [4], [5],
[10]. Hién nay, c6 nhiéu phwong phap loai bo
thudc nhudm cting mau cua chung ra khoi nuée
thai hiéu qua nhu keo tu tao bong, hép phu,
fenton, keo tu dién hoa... Keo tu tao bong, ha”ip
phu va fenton ¢ hiéu qua xir Iy thudc nhudm
cao nhung chi phi van hanh 16n, phat sinh
nhiéu chat thai nguy hai thtr cp... Riéng keo tu
dién hoa la phuong phap mai c6 hi€u qua xir Iy
thudc nhuém cao nhung chua dwoc 4p dung
thuc té tai cac hé thong xir 1y nudc thai dét
nhuém & Viét Nam. Phuwong phap nay khic
phuc duoc cac nhuge diém cua nhitng phuong
phap khac. Cac nghién ciru trudc ddy trén thé
gidi cho thay keo tu dién hoa c6 hiéu qua xur Iy
mau thuc nhudém cao, sinh ra it bun, d& van
hanh [2], [3], [6], [7], [8]. [®], [12], [13], [14],
[15], [16]. Trong bai viét nay, két qua cho thay
hiéu qua xir Iy d6 mau ciing nhu thudc nhudom
phu thudc vao cac yéu t6 van hanh nhu mat do
dong dién, pH, thoi gian phan ting, d6 dan dién.
Céac yéu to niay s& thay ddi theo loai thudc
nhudm st dung hoac loai nudc thai. Do do, dé
c6 thé 4p dung hiéu qua phuong phap nay vao
hé théng xtr ly nudc thai dét nhudm tai nha
may san xuat day gidy Toan Hung, anh hudng
clia cac yéu t6 van hanh can thiét phai duoc
nghién ciru.
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2. NOI DUNG - THi NGHIEM
2.1. Nuére thai diu vao

Nuée thai dau vao duoc 1y truc tiép tir bé
diéu hoa cia hé thong xir Iy nudc thai hién hitu
tai Cong ty Toan Hung. Nudc thai thudong dugce
léy vao cudi budi sang hoac cudi budi chiéu,
thoi diém nha may dang hoat dong on dinh.
2.2. Thiét bi, dung cu va héa chit
2.2.1. Thiét bi

May cdp dién mot chidu DC Power
Supply, model QJ3010E, véi hiéu dién thé dau
ra toi da 1a 30V va cuong do dong dién 10A;
May do pH Hanna, model HI98107 pHep®;
May do din dién Hanna mi s6 HI98304
DiST® 4; May khudy tr khong gia nhiét
VELP; Méy so mau do céac chi tiéu nudc
Aqualytic AL450.
2.2.2. Dung cu

Thing chita nudc thai cé thiét bi gia nhiét.
Céc dung cu nhu: Cée 500 ml, nhiét ké, pipet,
ong ling ly tdm... va mot s dung cu khac
trong phong thi nghiém phuc vu cho thi nghiém
va phan tich.
2.2.3. Héa chit

H.SO4 IN va NaOH IN dugc sir dung dé
diéu chinh pH. P dan dién duoc diéu chinh
bang mudi NaCl 99%.
2.3. Quy trinh thi nghiém
2.3.1. M6 hinh thi nghiém

Thi nghiém xu 1y dwoc tién hanh dang me.
M0 hinh thi nghiém gom bé phan tmg hinh hop
chir nhat co thé tich 10 L lam bang vat liéu
polyacrylic (200 mm x 200 mm x 250 mm), 02
tam dién cuc sit, mdi tAm c6 dién tich 200 mm
x 200 mm, dat song song voi khoang cach 2,5
cm. Dong dién mot chidu s& cap truc tiép vao
02 tdm dién cuc nhd may cp dién 1 chiéu (DC
power supply). Hiéu dién thé va cuong d6 dong
dién co thé diéu chinh va hién thi trén may.
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Hinh 1. M6 hinh thi nghiém keo tu dién hda van hanh theo mé

2.3.2. Cach bé tri thi nghiém

Tat ca cac thi nghiém déu duoc thuc hién
theo quy trinh trinh bay tai hinh 1. Cho 8 lit
nudc thai dét nhuom sau khi gia nhiét 36°C
(twong duong véi nhiét d6 nude thai that sau
thép giai nhiét) vao md hinh phan tng, bat cong
tac cho may khudy tir hoat dong ¢ toc do khoang
100 vong/phut dé ting do x&o tron va dong déu
ctia nudce thai trong qua trinh phan tng. Céc yéu
t5 van hanh duoc khao sat nhu sau:

Thi nghiém 1: Khdo sat anh hwong cua
cua mdt do dong dién: Khao sat voi mat do
dong dién thay ddi lan luot tir 8,35A/m?,
12,5A/m?, 16,7A/m? 20,8A/m?, 25A/m? va
33,3A/m?. Trong diéu kién dong déu la pH
trung tinh, d6 dan dién 2,5mS/cm va thoi gian
phan tng 20 phut.

Thi nghiem 2: Khao sat anh huong cua do pH

Thi nghiém duoc tién hanh véi pH thay
ddi tir 3 dén 9 (budc nhay bang 1). Trong diéu
kién dong déu lan lugt 13 mat do dong dién
25A/m?, do dan dién 2,5mS/cm va thoi gian
phan tng 20 phaut.

Thi nghiém 3: Khao sat anh huong cua do
dan dién: Thi nghiém woc tién Anh v6i 6 din
ién woc iéu chinh tr 1,5mS/cm én 3,0

mS/cm (bwdc nhdy bang 0,5mS/cm). Trong
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iéu kién 6ng éu pH=7, mit o ding ién 25
A/m?, thori gian phan (ng sau 20 phit.

Thi nghiém 4: Khdo sat anh huong cua
thoi gian phan ing: Thi nghiém tién hanh voi
thoi gian thay di tir 5 phat dén 35 phut (budc
nhay bang 5 phit). Trong cing diéu kién dong
déu voi mat do dong dién 25A/m?, pH=7, do
dan dién 2,5mS/cm. T4t ca cac thi nghiém trén
déu dugc nhic lai 3 1an va duge van hanh trén
thiét bi dd mo ta & trén. Sau thoi gian phan
mg, cac mau dugc ldy ra va tach cin bang
cach lang 60 phut, loc qua gidy loc loai bé cin
nho kho ling. Nudc thai trudc va sau xir Iy
duoc 1dy mau va phan tich d6 mau dé xac dinh
hiéu suét xir ly. pH va d% dan dién duoc diéu
chinh biang H,SOs/NaOH 1IN va NaCl. Cac
thong sé nay duoc theo ddi trude va sau xir Iy
tai moi thi nghiém.

2.3.3. Cong thirc tinh todn

Hiéu suét xu ly dugc tinh toan dua trén

cong thirc sau:

H (%) = C°C_ c

x100

Trong d6: Co va C la d¢ mau trudc va sau
xu ly, Pt-Co
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Gia tri mat d6 dong dién tinh theo cong thirc sau:
co-!
S

Trong d6: CD 1a mat do dong dién, A/m?. |
1a cuong d6 dong dién, A. S la tong dién tich bé
mit cua dién cuc, m2.
2.3.4. Phén tich sé liéu

Két qua thu thap duoc tir thi nghiém s&
dugc tinh toan va tién hanh phan tich théng ké
bang cong cu ANOVA véi mirc ¥ nghia 5%.
3. KET QUA
3.1. Két qua khio sat anh huéng cia mat do
dong dién

Mat d6 dong dién 1a yéu tb quan trong anh
huong dén luong ion sit tan vao nudc. Do dé,
mat do dong dién anh huong truc tiép dén hiéu
gua Xt ly va dién nang tiéu thu. Nghién ctu
duoc tién hanh voi mat do dong dién thay doi
lan luot tir 8,35A/M?, 12,5A/m?, 16,7A/m?,
20,8A/m?, 25A/m? va 33,3A/m?; pH trung tinh,
do dan dién 2,5mS/cm va thoi gian phan ung
20 phat. Két qua khao sat cho thiy, mat do
dong dién anh hudng dang ké dén hiéu qua xu
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ly. Gid tri P trong phan tich Anova la 0,000749
<<0,05. V4i mat do dong dién 8,35A/m?, sau
20 phat phan tng luong ion sit va OH- tao ra
chua du dé qué trinh keo tu tao bong dién ra.
Hi¢u qua xtr Iy mau tang nhanh tir 10,78% Ién
90,8% khi ting mat do dong dién tir 12,5A/m?
lén 20,8A/m? va dat xap xi 94% khi mat do
dong dién ting 1én 25A/m?. Sau d6, hiéu qua
xtr 1y mau ting khong dang ké, khoang 1% khi
tiép tuc ting mat do dong dién Ién 33,3A/m?
(hinh 2). Piéu nay cho thiy, qua trinh keo tu
dién hoa di dat dén murc bao hoa, lugng ion sit
hoa tan da du cho quéa trinh keo tu tao bbng
dién ra voi két qua tot nhat. Khi tiép tuc ting
mat d6 dong dién, hiéu suét xir 1y c¢6 xu huéng
giam nhe do ion sit du tao mau vang cua oxit
st 11T lam ting d6 mau.

Mat d6 dong dién co lién quan mat thiét
dén dién nang tiéu thy. Mat 6 dong dién tang
s& dan dén dién nang tiéu thy ting. Trong
truong hop nay, sau khi can nhéc giita hiéu suat
xur Iy va dién nang tiéu thy, mat do dong dién
hop 1y dugc chon 1a 25A/m?.
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—*— Do mau sau xir ly

—e— Hiéu suat xi [j mau

Hi¢u suat xir Iy mau, %

25.0 333

Mit d) dong dién, A/m*

Hinh 2. Anh huéng cua mat 6 dong dién dén hiéu qua xu 1y

3.2. Két qua khio sat anh hwéng ciia pH

pH 14 yéu t6 then chdt anh huéng dén higu
qua xtr ly mau cua qué trinh keo tu dién hoa.
Ngoai ra, pH con anh huong lon dén lugng hoa
chat sir dung trong qué trinh xi ly tir viéc diéu
chinh pH truéc va sau xtr ly cho phu hop voi
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cbng trinh xir ly phia sau hoac quy dinh xa thai.
Dé danh gia anh huong cia pH dén hiéu qua xir
ly, cac thi nghiém duoc tién hanh véi pH thay
dbi tir 3 dén 9. Mat d6 dong dién, do dan dién va
thoi gian phan ung cb dinh lan luot 1a 25A/m?,
2,5mS/cm va 20 phdt. Két qua phan tich
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ANOVA cho thdy, sy thay d6i pH anh huong
dang ké dén higu suat xa ly mau (P = 2,2x10-
7<<0,05). Tir d6 thi hinh 3 cho thay, hiéu suit
Xt ly mau tang manh tir 21,36% [1&n 94,07% khi
pH tang tir 3 1én 7. Sau do, hiéu suit xir Iy ting
cham va dat 95,59% khi pH ting tir 7 1&n 9. O
pH thip, lwong OH- sinh ra tir qua trinh dién hoa
bi tiéu thu bai cac ion H+ dan dén khong du ion
OH- cho qua trinh hinh thanh c4c hydroxit sit.

1000
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Poé mau sauxit Ij, Pt-Co

400

200

Do d6 hiéu suat xu ly thip. Khi ting pH, ion
OH- trong nudc ting thuc ddy qua trinh keo tu
tao bong dién ra tt hon.

Nhu vay, hiéu suat xi 1y ting khong dang
ké khi pH tang tir 7 1én 9. V6i dic trung pH cua
nudée thai du tai Cong ty Toan Hing dao dong
tir 6,58-7,21, khi &p dung keo tu dién hda vao
xtr ly khong can diéu chinh pH dau vao pH dau
ra nam trong khoang 7-8,5.
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Hinh 3. Anh huéng ctia pH dén hiéu qua xir Iy mau

3.3. Két qua khao siat anh hwéng cia do
din dién

Do din dién c6 anh huong truc tiép dén
cuong d6 dong dién va hiéu dién thé di qua
dién cuc. Ngoai ra, do dan dién c6 thé anh
huong dén hiéu qua xir Iy théng qua co ché
gian tiép tao ra chét oxi hda Cl2, HOCI, OCI-

tly theo pH. CAc chat nay s& oxi hoa thudc
nhudm, gitp ting hiéu suit loai bo mau. Két
qua khao sat cho thiy hiéu suat xur Iy mau gan
nhu khong bi anh hudng, dat 93,12+0,49%
(hinh 4.3). Két qua phan tich ANOVA ciing
cho thdy su thay doi do din dién khong anh
huong dén hiéu qua xu ly (P = 0,119).
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Hinh 4. Hiéu suat xir Iy mau tng véi cac do dan dién khéc nhau

78



TAP CHI KHOA HQC DAI HOC VAN LANG

S6 21, Thang 5 - 2020

Mic du két qua khao sat cho thiy do dan
dién anh huong khong dang ké dén hiéu qua xir
Iy nhung d6 dan dién anh huong truc tiép dén
dién nang tiéu thyu. Véi cung mot cuong d6 dong
dién, hiéu dién thé di qua ty 1& nghich véi do dan
dién. Phuong trinh hoi quy tuyén tinh giira hiéu
dién thé va do dan dién duoc tim ra nhu sau:

Y =-2,234X + 16,878, R? = 0,9967

Do dan dién cang cao s& giup tiét kiem
dugc nang luong tiéu thu. Trong truong hop
nay, d6 dan dién 2,5 mS/cm dugc lya chon.

3.4. Két qua khio sat anh huéng ciia thoi gian
phan ing

Két qua cho thiy, 5 phit phan tmg khong du
lugng ion sit hoa tan dé quéa trinh keo tu tao bong
dién ra. Hiéu suat xar Iy mau ting nhanh khi thoi
gian phan ung tang 1én 10 phut, dat 49,11% va 15
phut, dat 90,76%. Sau do, hiéu suat ting cham dan,
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P6 mau sauxir Iy, Pt-Co

100

15

20

—*— Do mau sau Xt y
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dat 94,57% ung vai 30 phat phan tng va ¢6 xu
hudng giam, con 93,08%, khi thoi gian phan ung
tang dén 35 phat (hinh 5). Két qua nay cho thay,
luong ion sat hoa tan trong 30 phut da du cho qué
trinh keo ty tao bong dién ra tét nhat. Khi ting
thém thoi gian phan tng, ion sit hoa tan trong
nude du, lam tang 6 mau ctia nude sau X ly.

pH cta nudc sau xir 1y tang theo thoi gian
phan &ng do ion OH" sinh ra tai Cathode tang.
pH cta nude sau xir Iy nam trong gisi han cho
phép xa thai khi thoi gian phan tmg dén 25
phat. Néu ting thoi gian phan tng Ién trén 25
phut can phai diéu chinh pH truéc khi xa thai.

Thoi gian phan ung cang tang, dién nang
tiéu thy cang nhiéu. Dya trén hiéu suét xi ly, pH
sau xur ly va dién nang tiéu thy, thoi gian phan
tng thich hop ddi véi nuéc thai cua Doanh
nghiép tu nhan Toan Hung khoang 15 phut.
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Hinh 5. Anh hudng cua thoi gian phan tmg dén hiéu qua xu ly mau

4. KET LUAN

Bai viét danh gia dugc anh hudng cua mat
do dong dién, pH, do dan dién va thoi gian
phan tmg dén hiéu qua xir Iy mau trong nudc
thai dét nhuom day giay tai Cong ty Toan Hung
bang phuong phap keo tu dién hoa st dung
dién cuc sit dang tAm. Két qua cho thdy mat do
dong dién, pH, thoi gian phan Gng anh huong
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dang ké dén hiéu qua xtr Iy mau. Riéng do din
dién anh huéng khong dang ké. Diéu kién van
hanh tt nhat khi 4p dung keo tu dién hoa xir Iy
mau trong nudc thai dét nhudm day giay tai
cong ty 1a mat do dong dién 25A/m?, pH trung
tinh, d6 dan dién 2500uS/cm, thoi gian phan
ung 5 phat. Hi€u qua xt ly mau dat trén 90%
khi van hanh & diéu kién tbi wu trén.
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