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A Study on the Reduction of Color in Dye Wastewaters
by Physico-chemical Processes
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Graduate School of Public Health, Seoul National University, Seoul 110-460, Korea

ABSTRACT

This study was performed to obtain optimal conditions for reduction of color in dye wastewaters
using coagulation-sedimentation processes with redox reactions. The reduction of color as well
as organic matters variation was observed after coagulation-sedimentation processes using FeSO,-7
H,O and NaOCl Coagulation-redox reaction was done with the dose of Coagulant and oxidant
at various pH values. Redox reaction was done through jar-mixing and aeration.

The results of study were as follows :

1. In the coagulation-sedimentation processes using FeSO,-7H,0, color reduction was heigher
at pH 3. With variance of dosage of FeSO,-7H,0O, color reduction was higher at 250 mg/!l.
When coagulation-sedimentation using FeSO,-7H.,0O 250 mg// was added at pH 3, the reduction
of color, CODy,, and COD,, showed 47.6%, 21.3% and 22.1%, respectively.

2. When NaOCl was added at level of 100 ppm in raw wastewater at pH 3, the reduction of
color, CODy,, and COD¢, showed 30.2%, 5.5% and 6.2%, respectively.

3. After coagulation-sedimentation processes by addition of FeSO,-7H.O, when NaOC! was added
at level of 250 mg/l in supernant, color reduction was 47.8% in aeration and 37.5% in
jar-mixing.

4. Color reduction by aeration was higher than that by jar-mixing.

Keywords : Dye wastewater, coagulation-redox reaction, color reduction.
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Table 1. The kind and quantity of dye used
Kind Dosage (kg/month)
e s 2,300
Wk o' 1,700
aElo9ls 100
7+ shEhek 180,000

Table 2. The kind and quantity of dye used
Item (unit) Range
Temp.(C) 37~43
pH 13.9~14.0
Color index 830~890

COD\]H (mg/l)
COD¢, (mg/h
SS (mg/)

1.220~1,340
1,950~ 2,090
171~250

(e ™
\ (2)
s
(1) 500 mL mjAalelit]
(2) ZFobA
W (3) oflojalolE

(4) 714
(5) fej
(6) &

"[(4) i

Fig. 1. Areation.

(2) 14 ol FeSO,- TH,Oel 218t &334

| 2] 2L .2 Table 1o vielfl ule} o]
pH 139 0]%9] 7potatel el o] 4o} &3S
Aoyt A pHir ob7] $1ste] 17 wmlojo e
500 ml b A E D A F gk F H.S0, 3 AH-3hed pH 3.,
pHb5, pH7, pH Y, pH 112 #] 8te] vkd= v} & FeSO;
THO% 200 i % gekske] 7hbel] IelshA] o
abiL A1, CODy, CODg, 2 SSe| wishs #3al
oﬂL}_

(3) K- 1ol NaOCle] =&

%J_J’ﬂ*r*’ﬂ gk NaOCle) -gubufe 45l
HpE A 88k wiyl ok A3 3 A28 FeSO,-7
H09] frofskd iddat vhd o] Aaalel ofsfod
NaOCl-& A-g-8hi- ab e wlawste] wWobe) {14
Arol] npg A-8-8h wholl 4= Al5e] pH 3, pH 5,
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Table 3. Color removal upon NaOCl dose at pH 3
Color index
IzIaO()l Raw Treated Removal
ppmy wastewater  wastewater (%)
0 1,182 1,182 0
50 1.182 999 15.5
100 1.182 801 322
150 1182 768 35.0
200 1,182 589 50.2
1,182 459 61.2

250

Table 4. Color removal upon NaOCl

dose at pH5

Color index

T?a()s)l Raw Treated Removal
PpI wastewater wastewater %)
0 1,188 1,188 0
50 1,188 998 16.0
100 1,188 759 33.0
150 1,188 624 47.5
200 1,188 372 68.7
250 1,188 205 82.3
Table 5. Color removal upon NaQCl dose at pH 7
Color index
Ta(?nt)l Raw Treated Removal
PP wastewater  wastewater (%)
0 1,160 1,160 0
50 1,160 969 16.5
100 1,160 699 39.7
150 1.160 453 60.9
200 1,160 198 829
250 1,160 163 85.9
100-
pH3
75 ;;;
o7

V)
n

Color Removal (%2)
2

(e}

[d] 80

100

160

200
NaOCl Dosage (ppm)

250

Fig. 2. Color removal upon NaOC! dose at pH 3, pH
5 and pH7.
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Fig. 3. Color removal by addition of FeSQ,-7H.0.
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Fig. 4. COD removal by addition of FeSO,7H.Q.
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Table 6. The effect of coagulation by addition FeSO.-7H.O (200 mg/l) at various pH values

Treated wastewater

ftem (unit) Raw wastewater

pH 3 pH5 pH 7 pH9 pH 11
Color () 830 460 512 815 807 790
CODy,  (mg/l) 1230 960 1.010 1,290 1,140 1,190
COD¢,  (mg/l) 1,990 1,520 1,520 1.900 1,830 670
S (mg/l) 181 29 36 171 156 88
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Table 7. Color removal by addition of NaOCl at va-
rious pH values

NaOCl Color index

(ppm)  pH3  plI5  pll7 pHY

pH 11

0 698 783 858 867 868
250 651 720 848 864 842
500 643 712 856 965 341
750 615 698 834 841 842

1000 607 684 309 807 830
10
COD-Mn
B e - ———
COD-Cr

M

N

COD Removal (%)
E-Y

280 800 750 1000

NaOCI] Dosage (ppm)

Fig. 5. COD removal by addition of NaOCI at pH 3.
-~ -/:e-;;li(m
A ‘\ ——
,g Jar-mixing
k: ‘\ N
4
8 N T
7 -
V. \
2005 50 100 160 200 260 800

NaOC] Dosage (ppm)

Fig. 6. Color reduction by addition of NaOCl at pH 3
after coagulation.
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Fig. 7. Color reduction by addition of NaOCl at pH 3
after coagulation.
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Table 8. COD ramoval by addition of NaOCl at pH 3 after coagulation

NaQCl dosage (ppm)

; it
Method ltem (unio 0 50 100 150 200
Aerat CODu, (mg/l) 960 933 897 862 850
eration COD, (mg/l) 1.490 1471 1.381 1,305 1277
Jar-mixi CODy, (mg/l) 960 960 952 911 882
ar-mxing CODe (mg/l) 1,490 1485 1,465 1,400 1,360

Table 9. COD ramoval by addition of NaOCl at pH 3 after coagulation

NaOCl dosage (ppm)

Method ftem (unit)
250 500 750 1000
Aeration CODy.  (mg/h) 832 822 822 832
COD¢,  (mg/D 1,260 1,249 1,238 1,232
Jar-mixing CODw,  (mg/D) 858 851 843 840
COD¢,n  (mg/l) 1316 1,272 1.270 1,259
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