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Improvement of the Effluent Quality for
Re-use in Dyeing Industry

Naraporn Harnvajanawong' Piyabutr Vanichapongpan® and Pilaipan Thosuwan®

King Mongkut’s University of Technology Thonburi, Bangmod, Toongkru, Bangkok 10140

Abstract

Treatability of the effluent from the activated sludge process in dyeing industry for re-use was investigated.
The methods consist of the color removal by Fenton’s reagent followed by oxidation with potassium permanganate
for the iron removal, the remained contaminants were reduced by activated carbon and ion exchange or
membrane processes. It was found that the optimum pH of 4.0, ferroussulfate and hydrogenperoxide at concentration
of 100 and 27.5 mg/1 respectively were suitable for Fenton’s reagent with the color removal efficiency of 92.66
%. After this process, the iron concentration in treated water was increased so potassium permanganate were used
to get rid of iron with a KMnO, /Fe mole ratio of 1:1 and varied pH in the range of 8.0 - 10.0. The results
showed that the optimum pH was 9.5 with the iron removal efficiency of 98.28 %. the treated water were
suitable to use for toilets, lawn sprinklers, cleaning floor and once through cooling water. The results of study
by the activated carbon, the total hardness and calcium were reduced from 83.04 and 68.51 mg/1 as CaCO,
to 2.08 and 0 mg/1 as CaCOs, respectively but the pH value was increased to 9.45 so the treated water was
neutralized with HySO, solution and feeded through ion exchange or membrane process to improve the

qualities of water in order to use in the processes, cooling tower and boiler.
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Fawn (Sulfate), mg/l 175 175 175 210 0 1.25 0
o e (Phosphate), mg/l 0.7 0.2 0.2 0.15 0.1 0.2 0.2
widn (Iron), mg/l 0.33 42 0.09 0.1 0.04 0.1 0.06
w1l (Manganese), mg/l 0.12 0.23 0.14 0.14 <0.05 <0.05 <0.05
T (Sodium), mg/I 465.10 432.90 493.10 252 101 729 1.10
Twun Ban (Potassium), mg/l 430 418 5.74 10.30 333 0.22 0.34
navnag (Copper), mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
“snz” (Zinc), mg/! 1.10 0.9 0.48 0.38 0.10 <0.05 <0.05
azM (Lead), mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
{niia (Nickle), mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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amsfimane 8 |3 1sAlE ma) | nee Aldanelunistiida (U w/au.a.)
Woy 4.0 HCl 1%(v/v) = 80 | n13dn 411
FeSO, 1% (w/v) 3.0 N19A1 0.55
H,0, 0.3% (V/v) 25 MIAn 0.71
A lHea 19ad 5.37

352 alteelunsmamnindis 1saratslnwn @enasioniiug

Tunrsaetsanawénluinfinunisinlasdsmunausionudld 15ef 2 oia Aa 198
aelnfunlaasanles was 15azatslnun W@eNwasTeniun wWasuiuelFEansinasenisen 3

a5 3 Azfiwiane Nlunsidamdnannindniunistnge “wasenldene

asiimane 8 |Y3aa 15iE (wa) | nee Anlfelunistiia (waw/av.a.)
WOy 9.5 NaOH1% (w/v) = bl 1.49
KMnO, 0.1%(w/v) 20 n3AN 0.32
A e lunsls 19iadl 1.81
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353 NSAIUIENNTAIINUANTIURA

USaauiigeen1suinxntiafe 2,000 auN/AU AvualERsaTINsIvaliie 7.5 N/,

wazdamannifivludada 15 wdl Wnan1saunusinsed 4

n1519h 4 ﬁagaﬁiﬁmnmiﬁﬂmmaanLmuﬁonsaomuﬁuﬁuﬁ (U3nm9uUn 2,000 aua/ )

Hayadonsag WNAN150DNLLY
FuudINTaiild (Fauuuauiu) 3 6
Wufivtiea (M19.8.)/69 37
LU uguinan (.)/a9 22
A3 (W.)/09 19
AN 3 iU sinediou(.)/de 285
vhminooediu (N.N)/E9 3515
TIAEUANTUA (UN)/E9 175,750
g3l (o) 54.52
U5z " nBnw 99.62%
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1. malfunsusionusan “IHuse “ndamlunisida 168 Tas aefivian: susuanmiu
n99-619 4.0 ¥ 19azaumesy dawn 100 un/a. war 1Tazarslalasuedeanlsd 275 wun/a.
Usz “nanmlunsan™ 92.66% uaiSanaumanfinaedidn 527 un/a. sefuls ansailuvaueuldls
fasnndmmdnfivdsnowilulyd  anldesslunisidadiu 5.37 vmau/a.

2. mMIsmdawdngiy 1sazatelnun W@enestenun laslddnsn uliuiaménse
Tvun Foaoddonua 1 1 Usudanufunsa-ae 95 Trds “nenmlunisidaman 98.28% un
wigumae snsoi ety dhdnlasn thaesuld uazth#luszuonsdedunousiuae
Wen Aldeelunstda 1.81 vw/au/a.
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