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Adsorption of Dyes in Textile Wastewater by Biological Sludge
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Abstract

Nowadays, the popular color removal system is the chemical and physical adsorption processes,
but the above treatment processes still had some limitations. The dye adsorption by bio-sludge from
biological wastewater treatment system was the one of alternative system that might be suitable and
could solve the problems above. Then, this research was consisted of the determination of dye
adsorption yield of bio-sludge of biological wastewater treatment system, effect of reaction time for dye
adsorption, effect of pH on the dye adsorption and the suitale eluent for elution of the dye from the dye
adsorpted bio-sludge.

The results showed that the capacity of dyes adsorption between the living and dead bio-sludge
was different. Dyes adsorption capacity of living bio-sludges were higher than that of dead bio-sludge,
showed higher dye adsorption yield than that of the dead bio-sludge. Also, the bio-slduge from domestic
wastewater treatment plant (Sriphaya central wastewater treatment plant) showed higher dye adsorption
yield than that of bio-sludge from textile wastewter treatment plant. For the determination of optimal
reaction time on the dye adsorption, it was found that the the bio-sludge of Sriphaya central wastewater
treatment plant required about 6 hours for dye adsorption while bio-sludge of textile wastewater treatment
plant required only 3 hours. The highest adsorption yield of 6.12 mg/L was found in living bio-sludge
under pH of 7.0 while the dead bio-sludge showed high adsorption yield under pH of higher than 7.0.
Also, the 0.1% SDS showed the highest elution ability

The determination of optimal pH for the maximal dye adsorption of bio-sludge was also determined.
It was found that the living bio-sludge showed that highest dye adsorption yield at the pH of 7. While
the dead bio-sludge showed the highest dye adsorption yield at the pH of 3.

Keywords : Adsorption Bio-sludge Reactive dye Wastewaster Treatment of textile dye
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@:ﬂauaﬁuﬁﬁﬁ%ﬁm 307.58 | 4.53
@zﬂaug'ﬁuﬂ%ﬂ&iﬁﬁ% 73.99 4.29
A 1M1 1WN13QATY BOD 2asnznan (meg/g-cell) .000
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AN WITAIWNINATY " (mg/g-cell) .054
AXNOUIRUNITNTIA 4.07 .08
aznawydus liddia 3.18 18

AMA 13130 WN1IQATY COD VaIAZNE (mg/g-cell) .019
ALNOUIRUNITNTIA 290.83 | 10.61
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A 1130 1WN1IQATY COD VaIRzNak (mg/g-cell) .008
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4.1 °1%%ﬂ@:ﬂaugﬁu%%ﬁﬁwwawniiaﬂwﬁhtﬁn“USJN”Wi:ﬂW

@139 10 HATIANN WIRlUNITEd nTuaznewddunid(NHFie ) veslsathdaun saau

“Wyzen
. T AN 1uﬁin1un1sﬁzﬁﬁo“ﬁauaanaﬂnm:nauqﬁuw%ﬁﬁﬁﬁﬁm(%)
S ASNDI triton- 80 phosphate | cholic
A ace SDS tween- NaOH H SO
J8uNng X100 buffer acid 2 4
RR WLy
A, f 125.75 106.16 81.17 37.54 15.42 6.12 0.00
141 AR
1. +7.86 +3.11 +2.85 +6.77 +1.38 +2.47
Ny dgaw
‘LE"ILdU 72.32 53.39 44.04 27.89 8.18 4.35 0.00

wemed | +3.87 | +2.94 | +2.26 +4.34 +2.87 +1.76

RB Wy
123.32| 102.13 69.76 31.90 11.65 5.23 0.00

+6.24 +4.55 +4.12 +7.52 +2.70 +4.25

221 | “sia3zH

+d&q|'all
tfﬂLdU 93.29 47.73 44.55 18.23 6.41 3.90 0.00
ATz +5.60 +3.23 +3.20 +8.20 +4.04 +2.27

@19519 11 NATDIANY NI IANITEENY °ﬂﬁ§ﬂ@zﬂauqﬁuw%ﬁﬁiﬂﬁ%ﬁmmaoisoﬁﬁﬂhm?udﬂiau

“Wazen
. dszian | @2 ﬁ&ﬂiﬂi%ﬂﬁi%:ﬁﬁd“ﬁaNaanaﬁnm:nauqﬁungﬁﬁlﬁﬁﬁﬁm(%)
L faznan triton- 80 phosphate | cholic
A oac¢ SDS tween- NaOH H SO
A kilas X100 buffer acid 2 4
RR Wy
s .| 141.95] 127.50 85.81 51.15 20.19 7.37 0.00
141 | “wanedh
. +0.85 | +3.25 | 45.35 | +6.71 +2.50 +2.32
i~ daw
wL"e 86.74 55.90 36.77 35.90 16.76 6.24 0.00
“ash +4.75 +5.51 +2.94 +1.90 +2.49 +3.83
RB Wy
5 B 121.28( 109.88 86.20 24.47 18.48 7.24 0.00
221 | @3N
- +7.28 +8.84 +8.50 +2.32 +5.05 +0.90
+“fiau
w1y 90.00 45.78 35.30 21 35 14.59 4.24 0.00
“weveh | +9.47 | +4.38 | +460 | +6.76 | +4.32 +2.47
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ANNANIANBIWLIN 0.1% SDS Fa3 MWD lwn1ITzas” s lauinn 9 93 lawA 0.1%
triton-X100, 0.1% tween-80, 0.1 M waJ NaOH, 0.1 M a4 phosphate buffer iLaz 0.1% cholic acid
AUEIGU 2% 0.1 MU H2SO4 Thh bal nmmmﬁwmﬂamﬁuw%ﬂﬁ LRYEIWUANINAZNDW ﬁ;ﬁu‘ﬂ%ﬁ

A Ada o Y ! a A eAAAa
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AN 1msn‘l%msm€ha“sTauaanmnmnauqﬁun?s‘f“ﬁ%% (%)
o triton- phosphate cholic
gad SDS tween-80 NaOH H SO
X100 buffer acid 2 4
RR 66.51 40.80 32.51 18.40 12.13 410 0.00
141 +3.54 +2.55 +1.60 +0.63 +1.30 +2.32 +0.00
RB 55.13 39.93 32.60 16.61 11.23 4.05 0.00
221 +10.39 +7.28 +6.33 +3.85 +1.37 +1.48 +0.00
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RR 79.25 52.40 33.64 20.43 11.21 5. 17/ & 0.00
141 +3.69 +2.55 +1.60 +3.04 +1.30 +2.32 +0.00
RB 172.40 58.31 41.22 20.42 13.17 510 0.00
221 | +6.76 +4.85 +5.88 +3.85 ey +2.97 +0.00
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