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Chracterization of an Anaerobic Baffled- Fixed Film Reactor (ABFFR)

in Treating and Producing Biogas From Palm oil mill Effluent
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Abstract

The anaerobic baffled-fixed film reactor (ABFFR) in this study was designed for enhancing the biodegradation of
high organic matter and suspended solid (SS) in palm oil mill effluent (POME). An ABFFR was developed by a baffled
process combined with plastic nets fitted inside the last fourth compartment of reactor. POME containing high concentration
of COD (65,120 + 1,000 mg L") and SS (21,060 + 550 mg L") was semi-continuously upflow fed at 1.2 L d”. During the
operation, the overall performance of ABFFR in term of COD and SS removal were 90% and 80%, respectively with
methane production of 6.9 L d”.The performance characteristics of the first to third baffle compartment act as hydrolysis and
fermentation chamber by hydrolyzing cellulose at 68, 22 and 9.8%, respectively. pH was in acidic range of 4.5 - 5.0. Volatile
fatty acid was found approximately 8-9 g L™ which acetate was major found and followed by butyrate and propionate in
three compartments. The fourth compartment acts as methanogenic chamber with pH of 7.7 and less volatile fatty acids
accumulation. High biogas and methane production was found. Biogas and methane yield were 0.37 - 0.52 and 0.26 - 0.37

m’ kg soluble COD removed, respectively.

Keywords: Acidification, Baffle compartment, Hybrid baffled - fixed film reactor, Hydrolysis, Methanation, Palm oil mill
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IHRT 2HRT 3HRT 4HRT SHRT

Compartment ~ Parameter

(1-20d) (21.40d) (41-60d) (61-80d) (81-100 d)

pH 4.60 4.60 4.56 4.50 423

ALK (mgL') 2466 2,571 2,472 2,657 2,845
1st

VFA(mgL") 7,182 7,129 7,194 8,025 8,670

VFA/ALK 2.91 2.77 291 3.02 3.05

pH 4.50 4.55 4.50 4.50 4.40

ALK (mgL') 3,491 2,647 2,544 2,446 2,657

e VFA(mgL') 4584 7386 8,594 8,926 8,921
VFA/ALK 1.31 279 3.38 365 336
pH 7.10 5.00 5.00 4.60 5.00
ALK (mgL"') 4,724 4876 4,508 4,358 4,982

3rd
VFA(mgL") 1470 7,050 7,468 8,685 8,746
VFA/ALK 0.31 1.45 1.66 1.99 176
pH 7.70 7.70 7.80 7.50 7.20
ALK (mg'L") 4,541 4,678 5,220 4,682 4,570

4th

VFA (mg L") 674 884 2,220 2,186 2,460

VFA/ALK 0.15 0.19 0.43 0.47 0.54
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Time Compartment Compartment Compartment Compartment

%CH, 10864461 41.5442097 57.03£5.58 4587 £4.94
| HRT

%CO, 73.88E17.08 414741933 1304+ 637  9.86+6.67

2 HRT

%CH
4

1.08+0.64

6.12+3.95

4748+ 18.11 67.45 £2.80

7526 +4.02 7550 £5.61

%CO,

30.50+ 6.85

18.92 £2.27

3 HRT

%CH,

%CO,

0.16 £ 0.02

78,90+ 0.91

0.46 £ 0.24

77.69 £ 1.49

28,51+ 5.25

50224 7.72

68.18 £ 2.51

21324114

4 HRT

%CH,

%CO,

0.06 1 0.02

77.60 1 4.86

0.0420.01

7455+ 6.61

26.54+2.77

61.38 % 1.80

7025 £ 1.28

2236 +3.03
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%C]—I4
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0.1610.08

79.23+ 451

0.07£0.01

76.45£8.26

2153121

59.55+ 1.29

71171178

1954 £1.19
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