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TOM TAT

Trong nghién ctru ndy, mau hoat tinh tir nuée thai dét nhuém dugc xir 1y bang phén
sat sulphate/zeolite. Nghién ciru duoc tién hanh trén miu nudc thai nhan tao voi mau
nhuém hoat tinh Sunzol Black B (SBB) 150%, Sunfix Red S3B (SRS) 100%. Két qua cho
thiy sir dung phén sit sunphate/zeolite c6 kha ning xir Iy dwgc d6 mau cao, dd mau giam
tr 1000-3000 Pt-Co xudng 50-150 Pt-Co v&i hiéu suat xir Iy dat 90-95%; hiéu suat xir 1y
COD dat 70-72%. Diéu kién téi wu dé xtr Iy mau thudc nhuém va khoang hoa thudc nhuém
la: pH 12, toc d6 khudy 80 vong/phut, thoi gian khudy 5 phut, ndng d6 phén sit sulphate
800 mg/L va zeolite 1a 600 mg/L.

Tir khéa: X Iy mau, nudce thai, phén sat, keo tu tao bong, nhu cau oxy héa hoc (COD).

1. MO PAU

Theo bao cao cua ICAC (International Cotton Advisory Committee) nam 2003, lugng
nud6c thai ra tir qua trinh dét nhuom binh quén tir 40 m®/tan vai dén 300 m*/tan vai [1]. Nudc
thai nhudm vai thai ra cac hop chat hiru co ¢6 phén tir lwong 16n, ¢6 chira nhidu mach vong
thom (di vong, don vong va da vong) nén rat kho xtr 1y bang bién phap sinh hoc. Lugng
nudéc sir dung cho cac cong doan san xuat chiém khoang 72,3% vai lwong 16n nhét cho cong
doan nhudém [2]. Cong doan nhudm thudng st dung mot lugng Ion cac loai thuéc nhuém
t6ng hop va céc loai chét tro dé tao mau sic khac nhau cho vai. Nudc thai nganh dét thuong
c6 d6 mau va ndng do chat hiru co cao, giy 6 nhiém nghiém trong cho maéi truong do s6
luong I6n va nong d chat 6 nhidém cao trong nudc thai [3].

Thuéc nhuom hoat tinh 1a mot trong nhitng loai thudc nhudm quan trong nhét ding dé
nhudém vai soi bong va thanh phan bong trong vai soi pha, ching c6 mét s6 uu diém nhu:
mau sic tuoi sang, gam mau rong va phong phu, c¢6 do bén giat cao, nhuém d& dang va dé
déu mau [3]. Trong t6ng sb cac loai thudc nhudém ma nganh dét nhuém sir dung, mau nhudém
hoat tinh chiém trén 50% mau nhudm vai [4]. Pé nhudm cac loai Vat liéu dét ua nudc, nguoi
ta dung nhiitng 16p thubc nhudém hoa tan trong nude, ching khuéch tan va gin mau vao xo
soi nho céac luc lién két hoa 1y, lién két ion hodc lién két dong hoa tri véi thudc nhuém hoat
tinh [5]. Trong qué trinh nhuém vai, lugng thuéc nhuém hoat tinh that thoat va di vao dong
thai khoang 10-50%, nhiéu nhét so véi cac loai mau nhudm khéc [6].

Nghién ciru d3 tién hanh xay dung mau gia 1ap véi 2 loai thudc nhuém hoat tinh 1a Sunzol
Black B 150% (SBB), Sunfix Red S3B 100% (SRS). Thi nghiém nghién ctru kha nang loai bo
d6 mau va COD bang phuong phip keo tu trong diéu kién ddng két tua phén sit
sulphate/zeolite va déi ching voi cac chét keo tu nhu phén sit sulphate va zeolite trén nuéc
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thai gia 1ap duoc pha ché gibng mau nuéc thai that lay tir tram xur Iy nuéc thai Cong ty CH
phan Dét nhuém Lién Phuong (s6 18, duong Tang Nhon Phu, Phudc Long B, Quan 9, TP. Ho
Chi Minh). Nghién citu chi ra hdn hop sit sulphate/zeolite 1a chat keo tu mang lai hiéu qua cao
dé loai bo d6 mau thudc nhuom hoat tinh, dong thoi lam giam COD cua nudc thai dét nhuom,
tang ty 16 BODs/COD thuan lgi cho viéc ap dung cac phuong phap xtr 1y sinh hoc bac 2.

2. PHUONG PHAP NGHIEN CUU
2.1. Pha ché nwéc thai gia lap va mé hinh thi nghiém

Quy trinh pha ché nudc thai gia dinh: can mdi loai bot mau 1a Sunzol Black B 150%
(SBB) va Sunfix Red S3B 100% (SRS) véi luong 4 g. Hoa tan chiing véi 1000 mL nudc cat,
sau d6 cho thém dung dich NaOH dé diéu chinh 1én pH 13. Dung dich duoc dinh muc 1én
thanh 2 L. Tién hanh thuy phan bang cach dun trong binh cau thuy tinh trong 2 gio ¢ nhiét do
100 °C (twong tu qua trinh nhudm trong thuc té). Bé ngudi cac dung dich mau nhuém hoat tinh
nay dén dudi 30 °C, sau dé sir dung cho cac thi nghiém nghién ciu. Dung dich thudc nhuém
hoat tinh thily phan trén nham tao ra nudc thai gan giong véi nudce thai thye tuong tng Voi
nong do thudc nhuom thiy phan khi nhuom 2% (ty 1é thudc nhudom hoat tinh so véi vat liéu
nhuom), ty 1& 1:10 va trén co so tinh toan 80% thudc nhudém hoat tinh dugc gén mau 1én xo
sgi, khoang 20% con lai bi thuy phéan va di vao dong thai trong qua trinh giat [7].

Dung dich cac chét keo tu: Dung dich géc duoc chuan bi b@“mg cach hoa tan 200 £ 1 mg
bot hoa chat (FeSO,, Zeolite ) trong 100 mL nudc cat khudy tir trong 5-30 phit, sau do siéu
am trong 70 phut dé tao hdn hop ddng nhat. Dung dich gbc duge trix lanh ¢ 5 °C va dugc pha
lodng dén ndng do thich hop sir dung cho céac thi nghiém khéac nhau (tir 80-350 mg/L).

Tat ca cac thi nghiém dugc thyc hién trén mé hinh keo tu - tao bong quy md phong thi
nghiém dé xir Iy nuée thai dét nhuém. So d6 mé hinh thi nghiém dugc trinh bay trong Hinh 1.
Pau tién, nudc thai duoc cho qua bé diéu hoa, trong bé duoc cip khi bang may nén khi va
dia thoi khi, muc dich diéu hoa luu lwong va ndng do nudc thai. Sau do, nudce thai duoc bom
tir bé diéu hoa sang bé khuiy nhanh bang bom dinh luong, & d6 hoa chat keo tu (zeolite,
phén sit) voi cac liéu lwong khac nhau duoc bom vao va khudy tron voi nudc thai. Thoi gian
lru nudc trong bé khuay nhanh dao dong trong khoang 1-10 phat. Mau nudc thai duoc lay tir
bé diéu hoa va dau ra cia mo hinh thi nghiém dé phan tich d6 mau va gia tri COD dé danh
gia hiéu qua khir mau va khoang héa dudi thuat ngir COD.

Hoa chat keo tu Hoéa chit keo ty
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Hinh 1. M0 hinh thi nghiém

84



Nghién ctru xt ly mau nuée thai dét nhudém hoat tinh bang keo tu — tao béng...

2.2. N9i dung va phwong phap nghién ctru

Béj tugng nghién ctru: Nudc thai dét nhuom gia lap chira 1 trong 2 hodc dong thoi ca 2
loai thuoc nhuom hoat tinh (theo ty I¢ 1:1) 1a Sunfix Red (SRS) va Sunzol Black B (SBB).

NOi dung nghién ctru: Xu ly nudc thai dét nhuom bang phuong phép keo tu - tao bong
V6i cac chat keo tu la phén sat sulphate - FeSO,.7H,O (Ferous Sunlphate Heptahydrate Iron 11)
nong do 98%, zeolite (Naw(-(AlO,)(SiO;)12-H,0) nong d6 99% va hon hop cd phén sat
sqlphate/zeoli:[e. Thi nghiém duoc thuc hién nham xac dinh anh huéng caa pH dung dich,
licu lugng chat keo ty, toc d6 khuay, thoi gian phan tng 1én hiéu qua loai bo COD va ¢ mau
cua nudc thai dét nhuom.

2.3. Phwong phap phan tich
- Phuong phép do pH: Po bang may pH Metter Toledo;
- Phuong phéap do 6 mau: Po bing may quang phdé UV-VIS DR 5000;
- Phuong phap do COD: Xac dinh theo phuong phap duoc trinh bay trong tiéu chuan
Standard Methods for Examination of Water and Wastewater (SMEWW 5220C:2012).
2.4. Phwong phap xir 1y s6 liéu
Tt ca s6 lidu duoc xir Iy dung cong cu Microsoft Excel.
2.4.1. Phirong phép thong ké todn hoc
Céc phuong phap thong ké duogc thuc hién gom cac tri s6 trung binh va do léch chuan
cua 3 lan lap lai cac gia tri do dac va phan tich.
- Trish trung binh s6 hoc x dugc tinh:
x=y%
i-t N
- Do léch chudn S duoc tinh boi cong thuc:

S = Zin:l(xi _)_()2
\/ n-1

. Trongdo: x lénsfr) binh quan; x; la gia tri thu dugc Ian thir i khi thi nghiém duoc lap lai n
1an; n 1a s6 don vi tong thé.
2.4.2. Tinh todn hiéu sudt xir ly COD, dé mau
Hiéu qua xtr Iy COD dugc tinh theo phuong trinh

COD, —COD

Hiéu suat xtr 1y (%): x100%

0

Trong d6: COD,: ndng d6 COD dau vao; COD: néng d6 COD sau xir 1y.
Hi¢u qua xtr Iy mau duogc tinh theo phuong trinh:

Hiéu suat xir 1y (%): A)A; A x100%
Trong do: Ay: P6 mau dau vao; A: B6 mau sau xt 1y.

2.5. Phwong phap thi nghiém

Thi nghiém sir dung hoa chét keo tu nhu zeolite, phén sat sulphate, hdn hop phen sit
sulphate/zeolite dé xac dinh anh huong cua pH, toc d6 khuay, thoi gian phan tng, licu lugng
chat keo tu 1én hiéu qua loai bé d6 mau va COD cua nudc thai dét nhuom.
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Bang 1. Céc diéu kién khao sat voi hoa chat keo tu

Budc thi nghiém Yéu td Khoang khao sat
1 pH 5-12
2 Téc @6 khudy (vong/phut) 40-80
3 Thoi gian khudy phan ng (phut) 1-5
4 Nong do chat keo tu (mg/L) 600-800
5 Do mau (Pt-Co) 1000-3000

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia pH ban diu Ién hiéu qua loai b COD va dd mau

Nghién ctru tién hanh khao sat hiéu qua xu Iy COD va d mau vdi cac gia tri pH khac
nhau tir 5-12 ¢ cac diéu kién nhu: toc do khuay 80 vong/phut, thoi gian khudy 3 phut, liéu
luong phen sat/zeolite 1400 mg/L, d6 mau 1000 Pt-Co.

Phen Sit va Zeolite

—¢— CODR-SRS
—&— CODR-SBB

—8— CODR-SBB/SRS
—+—CR-SRS

—Ai—CR-SBB
—O— CR-SBB/SRS

Hinh 2. Anh huong ciia pH dén hiéu qua loai bo COD va d6 mau ciia phén st va zeolite

Tu Hinh 2, théy réng tai pH > 9, cAu tric cua cac loai thuéc nhudm hoat tinh chu yéu 1§}
dang hydroxyethyl sulfone nhu miéu ta trong Hinh 3. Dang ton tai nay c6 thé d& dang tao lién
két gitra 7 electron ciia mau nhudm véi nhom cis-hydroxyl trong chat keo ty. Vi thé, mau
nhudm c6 thé bi loai trir boi cac chét keo tu (phén sat sulphate, zeolite).

0 0
I I )
(nhém mang m:‘au]—S”—Cﬂ-[I—CH:—OSD_:Hé[nhﬁm mang m:‘au]—SlT CH=CH, + SO, +H,0
0 0
sulfatoethyl sulfonyl Vinyl sulfone
pH=3 pH=7
0] 0]
[ [
(nhém mang mau )_slT CH = CH, ==—>(nhém mang mflu:]—S“—CHJ—CHJ —oH
0 0]
Vinylsulfone Hydroxyethyl sulfone
pH=7 pH=10

Hinh 3. Qué trinh thay ddi cAu triic phan tir cua vinylsulfone & cac pH khac nhau
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Nguoc lai, tai pH trung tinh va acid, phan tir mau nhudém bi proton héa, trén phéan tir
mau xuat hién cac goc mang dién tich duong tai vi tri cia nhém amine (Hinh 4). Tuong tac
day gifra chat keo tu mang dién tich duong cung dau véi mau nhugm dan den hi¢u suat khir
mau hau nhu khong dang ke tai cac gia tri pH nay.

NaO,S SO,Na

&” -

SO;Na Y

Thuéc nhudm SRS

NaO,S

NaO3SO(H2C)20284®7 N=N

Thuéc nhugm SBB
Hinh 4. CAu trac thudc nhuom SRS va SBB

Vay pH téi wu dé thyc hién qua trinh keo tu tao bong 1a 12 véi cac loai nudc thai chua
mau hoat tinh SRS, SBB va SRS/SBB.

3.2. Hiéu qua xir Iy mau, COD dbi véi zeolite

Hinh 5 cho thdy duoc hiéu qua xu 1y tot nhit cua hoa chit Zeolite (ndng d6 600 mg/L)
& d6 mau 1000 Pt-Co voi 03 loai nudc thai SRS, SBB, SRS/SBB lan lugt 1a 84,3%, 86,8%,
85,2% va hiéu qua xtr Iy COD la 63,5%, 67,6%, 62,5%. Tuy nhién, khi 6 mau tang 1én cao
trén 1000 Pt-Co, hiéu suat xir Iy mau giam xudng mét cach rd rét (46 mau ting tir 1000 dén
3000 Pt-Co thi hiéu suat loai boé mau giam tir 85% xubng 45%).

Zeolite

\ —o— CODR-SRS
—e— CODR-SBB

\ —=— CODR-SBB/SRS

—+—CR-SRS
—+—CR-SBB
—o— CR-SBB/SRS

100 1

Hiéu suft ( %6)
o0
[=]

(=)}
(=}

.

40

1000 1600 2200 2800 3000
Do mau

Hinh 5. Anh huong cua dd mau ban dau dén hiéu suat loai bo mau va COD
khi sir dung zeolite lam chat keo tu
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3.3. Hiéu qua xir Iy mau, COD dbi véi pheén sit

Hinh 6 chi ra rang hiéu qua xi 1y tot nhat cua hoa chét keo tu phén sét sulphate (nong
d6 ban dau 800 mg/L) & d6 mau 1000 Pt-Co véi 03 loai nudc thai SRS, SBB, SRS/SBB lan
luot 1a 90,2%, 88,5%, 85,4% va hiéu qua xu Iy COD la 66,2%, 66,5%, 63,3%. Ciing gidng
nhu xir Iy nuéce thai dét nhuém bang zeolite, khi d6 mau tang 1én cao trén 1000 Pt-Co, hiéu
SUat xir Iy mau giam xudng mot cach nhanh chong.

Nghién cttu cho thdy mau nudc thai dét nhuém bi loai bo bang cach pha v& phan
chromophore cua thuéc nhuém hoat tinh, lién két d6i nito (-N=N-). Phan tng oxy héa khir
sau day cho thdy co ché tay mau:

Ar-N = N-Ar + 4Fe? +80H +4H,0 — 2Ar-NH, + 4Fe(OH)s

Phén sét
100 A

85 A

S~

70 4 —— CODR-SRS
—8—CODR-SBB

—=— CODR-SBB/SRS
55 —+—CR-SRS
—\—CR-SBB
—o—CR-SBB/SRS

Hiéu sudt ( %)

40

1000 1600 2200 2800 3000
P6 mau

Hinh 6. Anh huong ciia o mau ban dau dén higu suat loai bo mau va COD
khi str dung phén sat lam chat keo tu

3.4. Hi¢u qua xir Iy mau, COD ciia hdn hop zeolite/phén sit

Hiéu qua xu 1y it chénh 1éch khi thay d6i d6 mau trong truong hop két hop phén sit va
zeolite theo ty I¢ 4:3 (Hinh 7).

Phén sit & Zeolite
100 1~

90 1

—&— CODR-SRS
80
—e—CODR-SBB

f . —=— CODR-SBB/SRS
£ —+—CR-SRS

601 \ ——CR-SBB

o] _ —o—CR-SBB/SRS

40

1000 1600 2200 2800 3000
Do mau

Hinh 7. Anh huong ciia ¢ mau ban dau dén higu suat loai bo mau va COD
khi st dung hon hop phén sat/zeolite 1am chat keo tu
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Han hop nay xtr 1y hiéu qua ¢ d6 mau 1000-3000 Pt-Co véi hiéu suat xir Iy mau dat
trén 90% khi st dung zeolite voi nong d6 600 mg/L két hop véi phén sit ndng d6 800 mg/L.
Khi d¢ mau gia ting trén ngudng 1600 Pt-Co thi hi¢u sut loai bo mau bat dau giam dan. O
d6 mau 3000 Pt-Co, hiéu suat xur 1y ddi voi cac loai mau SRS, SBB, SRS/SBB lan luot 1a
83,1%, 81,4%, 80,8%, hiéu suat xir Iy COD lan lugt 50,3%, 49,2%, 50,4%.

4. KET LUAN

Két qua nghién ctru loai bo d6 mau va COD nuéc thai dét nhuém voi mau hoat tinh
gia dinh bang hoa chét keo tu zeolite, sat sulfate, sat sulfate két hop zeolite cho thiy: hdn
hop chat keo tu phén sat sulphate/zeolite ¢ kha nang xir Iy d6 mau cao 1én dén 3000 Pt-Co.
Trong khi, & cac thi nghiém chi str dung hoic phén sit hoac zeolite chi xir 1y hiéu qua & do
mau dudi 1000 Pt-Co. Tai pH > 10, céu triic mau cia thudc nhuém chuyén sang dang
hydroxyethyl sulfone va dé phan ung vei cac hoa chét keo ty, do d6 hiéu qua loai b6 mau va
COD dugc cai thién dang ke Trong nghién ctu nay, zeolite dong vai tro 1a chat 6n dinh pH
va ddng keo tu voi phén sit. Nghién ctu chi ra rang sir dung hon hop phén sét/zeolite cho
hiéu qua loai bé mau va COD cao nhat tai pH 12, toc do khudy 80 vong/phut, thoi gian
khudy 5 phut, nong d6 phén sit 600 mg/L va zeolite 800 mg/L. Chi phi xir Iy nudc thai dét
nhudém bai keo tu bang phén sit két hop zeolite 1a 0,403 USD/m®, thip hon so véi cac
phuong phap oxy hoa va keo tu thong thuong khac.
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ABSTRACT

TREATMENT OF REACTIVE TEXTILE WASTEWATER
USING FERROUS SULFATE AND ZEOLITE

Phan Kiem Hao*, Nguyen Xuan Hoan, Le Huy Ba
Ho Chi Minh City University of Food Industry
*Email: mtngoclanco@gmail.com

In this study, activated color contained in textile wastewater is treated by the use of
Sulfate iron only, zeolite only and a mixture of sulfate iron and zeolite in coagulation-
flocculation processes. This study used Sunzol Black B (SBB) 150%, Sulfix Red S3B (SRS)
100% to make artificial wastewater with various concentrations. The results show that
among used coagulants, mixture of sulfate iron and zeolite gave the highest efficiency in
removal of color and COD from textile wastewater, namely, color declined from 1000-3000
Pt-Co to 50-150 Pt-Co in corresponding with 90-95% in removal efficiency of color, the
COD removal efficiency reached 70-72%. The optimal conditions for removal of color and
COD in this study obtained at pH 12, turbulant rate of 80 rpm, contact time of 5 minutes,
dose of iron sulfate of 800 mg/L and zeolite with 600 mg/L.

Keywords: Textile treatment, wastewater, iron coagulant, coagulation-flocculation, chemical
oxygen demand (COD).
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