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ABSTRACT

Skim rubber processing wastewater contains a high concentration of
organic in term of COD, sulfate and pH in range of 21,600-36,092 , 8,500-11,000 mg/L
and pH 3.51-5.16 due to sulfuric acid is used for recovering rubber particles in a waste stream.
This conventional method affects to the ratio of COD/SO 42_ = 2.5, which is difficult to treat in
anaerobic treatment. The objective of this research was to study sulfate removal from skim
rubber wastewater by primary chemical treatment and to investigate the effect of sulfate on the
performance and removal efficiency in anaerobic fluidized bed reactor. The experiments were
conducted in jar test apparatus for sulfate removal with chemical precipitation before treating
skim wastewater in anaerobic fluidized bed reactor. The optimum condition of chemical type and
dose for sulfate removal in skim wastewater showed that the efficiency of sulfate removal at the
concentrations of BaCl, 10, 20, and 30 g/L was about 40.2, 74.4, and 83.9 % respectively. The
optimum dosage of BaCl, 15 g/L was selected to control the ratio of COD/SO42_ =5 in
wastewater.

The results of removal efficiency and performance of Anaerobic Fluidized Bed
Reactor for 5 experiments treating skim rubber wastewater found that COD removal when
operated  in the experiments 1 and 2 at HRT 48 and 24 hours, COD/SO42_ = 2.5, was an
average 51.00+1.36 and 48.80+£3.15 %, respectively. While COD removal efficiencies in the
experiments 4 and 5 at HRT 48 and 24 hours, COD/SO42_ = 5 (chemical precipitation with
BaCl,), showed an average 65.2842.78 and 54.85+2.92%, respectively. In the last experiment
(no.5) with COD/SO42> = 5 (mixing with water from centrifugal rubber processing) at HRT 48

hours allowed the removal efficiency in term of COD 74.63+2.89%.

)



The sulfate removal efficiencies in Anaerobic Fluidized Bed Reactor at
COD/SO42' = 5 presented higher sulfate removal , 71.18+2.71 and 51.78+3.60 % at HRT 48 and
24 hours, than the experiment operated at COD/SO42_ =2.5(45.1544.33 and 32.38+3.63% at
HRT 48 and 24 hours). The biogas production was investigated at COD/SO42_ = 2.5 and the
methane content was analyzed. It was found that the percentage of methane content in biogas was
about 21-22. While the increasing of COD/SO 42_ =5 showed the methane content in the range of
52.8-65.2%. These results demonstrated that the concentration of sulfate in wastewater affected
on the removal efficiencies in anaerobic fluidized bed reactor, high ratio of COD/SO42' ,
increasing the content of methane and organic removal efficiencies. This was due to higher
effective of methane production bacteria (MPB) than Sulfate reducing bacteria (SRB) in the

studied system.
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3) Anerobic Baffled Reactor (ABR)
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mdimes BEmimngd
Temperature Thermometer
pH Electrometric Method
TKN Macro - Kjeldahl Method
NH,-N Titrimetric Method
BOD; Azide Modification Method
COD Open Reflux Method
SCOD Filter/Open Reflux Method
SS Gravimetric Method
Alkalinity (as CaCO,) Direct Titration Method
MLVSS Gravimetric Method and Combustion
VFA Direct Titration Method
SO 42- Gravimetric Method
s” Iodometric Method
Tanzntin 1wy Zn' Ba’ uay Mg’ ICP
Biogas composition GC
zZn” Ba’ Mg’ lualednaznou ICP

N31: APHA, AWWA. and WEF, 2005
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d’ [ g’ A A 9
mM319n 17 anvarzsindenl¥lunmsnaasy
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pH 3.51-5.16
Temperature (DA TALTHE) 27.50-32.0
COD (UadnFuADanT) 21,600-36,092
SCOD (Haansuaoans) 19,040-32,000
TKN (Haansuaoans) 1,680-3,304
NH, - N (Hadniudoans) 1,432-2,592
SS (UadnsuaoanT) 2,120-4,850
Alkalinity (as CaCO,) 3,100-3,600
$0,” (HadnsuAeans) 8,500-11,000
BOD, (laaniusdeans) 12,000-18,910
Zn' (aansuaoans) 205.6-294.6
Ba’ (Haansuaoans) 5.9-0.13
Mg (Haansuaodans) 13.3-15.7
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leTasnudalvdilanaeseonun wldinailymimsianseunasinauisuuse (Silva,

etal., 2001)
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! [ 3} 1Y v g’ a a 4
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Control 9,700 9,736 3.0 2.6
2 9,630 9,683 3.7 32
4 9,480 9,536 52 4.6
6 8,490 9,650 15.1 3.5
8 6,980 9,714 30.2 2.9
10 5,850 9,523 415 4.8
20 4,610 9,657 53.9 3.5
30 2,830 9,938 71.7 1.4
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50 2,423 9,602 75.8 1.7
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