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Chemical Precipitation Treatment for the Disperse Dyes Removal
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Abstract —In order to remove the pollutants effectively in the dye wastewater by chemical
precipitation process, coagulation and flocculation test were carried out using several coagulants on
various reaction conditions. It was found that the Ferrous sulfate was the most effective coagulant
for the removal of disperse dye(B79), and we could get the best result for the removal of disperse
dye(B56) in the aspects of TOC removal efficiency and sludge vield. When the Ferrous sulfate
dosage was 800mg/ ¢, the sludge settling velocity was very fast(SV x=4%), and the color was
effectively removed in the disperse dye(B79) solution. Although the color removal was ineffective
when the Alum was used as a coagulant, the sludge yield was decreased in comparison with the
Ferrous sulfate or the Ferric sulfate was used in the disperse dye(B56) solution. The general color
removal effect for the disperse dye(B56 and B79) solutions, the Ferric sulfate was more proper
coagulant than the Alum. It was showed that TOC removal was improved 5% and over by the
addition of Calcium hydroxide, and 30 m¢ ¢ of sludge yield was decreased(B79). When Alum or
Ferric sulfate was used as a coagulant, pH condition for most effective color removal was 5 in B56
solution. In case of Ferrous sulfate as a coagulant, most effective pH condition for color removal
was 9. When Ferric sulfate or Ferrous sulfate was used as a coagulant, pH condition for most

effective color removal was 9 in B79 solution.
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Fig. 1. Treatment characteristics of unit operation.
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Table 1. Characteristics of dyes used in this experiment

Color index Wavelength of Molecular
classification/ Chemical structure maximum absorption weight(z)
trade name Anax (nm) e
HO
C.I Disperse Blue 56
(o] 3} B36) Cl 560.4 287.7
HsN
Br 0C,Hs
i , OpN N==]
ClL Dlipe;rse Blue 79 | Oz <:>‘ N(C,H,0COCHj), Sl 6354
( ]‘3]' B79) NO,
NHCOCH,

118 / HEREIN TR 8148 H250(2002. 4



22 Rl AAE A FHAY 43

floce] %7 257} whea dvlees) iﬁﬂ% 21
7F & B9 A A%g Ao
S Pﬂ%‘&pH—t—é% ~11 OM
e Fado] ABlng FEed gl A
ol WerEAdel AL daw st a2
HE & ?EL HA] gony AbggddA &
, A3k 28 (FeClz - nH20)7
rjr AHoz= HAH
F3he], AEA]| Ao
ojuit}, 1y, At zﬂl 7<Ur A 2 Fa] A o]
7ste] AAn|71A|e] o] A frefslor Bk
whgo] gt}

32 A% pH M

N

A pHY 3L $HFE F 7Py F29
parameter 24, 7t A& 94F FHskL pH
£ ®WgrA TOC AAE, COD A A%, SV,
AR FAES AT

M2 7t 2349 Q1S uAHA| L, pH 4 ~
11 #9o)x TOC AALS =AM Fig. 2(ab)
o] EA8lGIT}. Fig 202 BAYE B6S AM%
& AoA, BE SAS] TOC AAEL ofF
FEotTh. Alume] FHFe] 600my £4 ™ pH
504w $-=3 TOC AAES Vehiglon
olWf TOC A|A &L 200t} k187 3
AHA 12794 —"r?;%hi’_- 800mg’ ¢ 2 3t vl FAHA
s

il

12-& pH 94 TOC xﬂﬂgﬂ Q0| Row | 3
J A2d —°.—__-— Z9let A= pH FIA TOC AAE
8R%2A, 0|5 3% %A LA S TOC

7V AL Ao E LRy
S B9 9 895 ALES
152 ]Il AozA, Alum® F< o] 400 g
/¢4 w) pH 7oA TOC A ALo] 8791, 3
A 1S Yol 1000my ¢4 ® pH 9l
TOC A|A&°] 8% |, FAAR Aol

A
TUY
< 800mg/ 4 & 329 pH PIA TOC AAELS

88% 2, o]& FHAF TOC AAL] 7MY &
Aoz Jelgtt, Ame 4 A& pHE$r}
5~72 4#Ad 9o Fig 29 vehd wlel g
o] FAEE AT A, A8 B ¢

A= Bl TOC AAE] ¢3S & F

100
;\; 80
\(-1; Water temp.: 20T
‘(-‘5 Initial TOC: 30mg/I
S 60 [ initial dye Co.: 100 mg/i
© Alum dosage: 600mg/|
3 FeS04 dosage: 800mg/l
£ 40 F Fe2(S04)3 dosage: 800mg/
= O Alum
8 ® FeSOs
= o0 A Fex(S04)s
0 . L L
3 4 5 6 7 8 9 10 11 12
pH
(@
100
X gt
2
Y
3 O
>
o]
g 0 t Water temp. 20C
- Initial TOC: 30mg/!
8 o Aum Initial dye Co.: 100mg/!
Alum dosage: 400mg/I
F 20 ® FeSOr  Ees0s dosage: 1000man
A Fey(S04); Fe2(S04)3 dosage: 800mg/l
O 1 1 1 1 1 Il

4 5 6 7 8 9 10 M1 12

Fig. 2. TOC removal rate with various pH using
several coagulants((a)-B56, (b)-B79).
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Fig. 3. CODy, removal rate with various pH
using several coagulants((a)-B56, (b)-B79).
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Fig. 6. TOC removal rate with various coagulant
dosage using several coagulants((a)-B56, (b)-B79).
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