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Effects of Volatile Fatty Acid Containing in Biohydrogen Effluent on Methane Production

and Microbial Community Structure under Thermophilic Condition
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Abstract

Methane yield from POME hydrogenic effluent at VS loading of 11.8, 17.7, 23.6 and 29.5 gVS/1 corresponding
to initial volatile fatty acid loading of 0.9, 1.8, 3.6 and 4.7 g/l, respectively was 510, 467, 428 and 401 ml CH,/g VS.
Response surface methodology was employed to studies the individual effect and interactive effect of lactic, acetic, butyric
and propionic acid containing in POME hydrogenic effluent on methane production and microbial community under
thermophilic condition. Acetic and butyric acid at high concentration (8 g/l) was found to significantly inhibit methane
production process and was more significantly when presented of lactic and propionic acid. An optimization analysis
showed that lactic, acetic, butyric and propionic acid at concentrations of 2.88, 5.01, 0.44 and 5.55 g/l, respectively, led to
the methane yield of 447 ml CH,/gVS. The VFA concentration more than 10 g/l has effect on archaea but not effect on

bacteria. The abundant archaeal species could be identified as Methanoculleus thermophiles.

Keywords : Thermophilic Methane Production, Volatile fatty acids, Response surface methodology, Hydrogenic effluent.
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Parameter (g/L) Response

Run Lactic Acetic Butyric Propionic Methane Methane yield Biodegradability

acid (A) acid (B) acid (C) acid (D) (mL CH)) (mL CH,/gVS) (%)
1 1.5 5.5 4.25 1.5 963 364 85
2 3 8 3 0 943 374 83
3 1.5 5.5 5.5 1.5 1080 389 93
4 1.5 5.5 5.5 1.5 1069 385 91
5 1.5 5.5 6.75 1.5 1019 339 75
6 1.5 425 5.5 1.5 1008 381 88
7 1.5 5.5 5.5 2.25 1008 349 78
8 0 8 3 3 1016 383 89
9 3 8 8 0 1038 302 65
10 0 3 8 0 1014 394 92
11 3 3 3 3 1008 413 99
12 3 3 8 3 1133 338 78
13 0.75 5.5 5.5 1.5 1056 392 93
14 1.5 5.5 5.5 1.5 1080 389 93
15 1.5 5.5 5.5 1.5 1069 385 91
16 1.5 6.75 5.5 1.5 1070 368 85
17 0 3 3 0 744 446 100
18 1.5 5.5 5.5 0.75 1016 381 88
19 0 8 8 3 1098 308 68
20 225 5.5 5.5 1.5 1104 387 92
21 1.5 5.5 5.5 1.5 1116 402 98

H2 effluent 0 0 0 0 380 475 98
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Methane accumulation Methane yield Biodegradation efficiency

Factor Coefficient Coefficient Coefficient
Probability Probability Probability
estimate estimate estimate
Intercept 1053.5 i 378.4182 . 88.75592 i
A-Lactic acid 48 0.4138 -5 0.8238 -1 0.9072
B-Acetic acid 62 0.3001 -13 0.5674 -3 0.7279
C-Butyric acid 70.58824 0.0018* -33.7059 0.0006* -8.58824 0.0051*
D-Propionic acid -8 0.8885 -32 0.1871 -10 0.2699
A2 -72.5 0.2457 -22.75 0.3441 -9.25 0.3173
B2 -16.5 0.2728 -2.5 0.6581 -1.25 0.5657
C2 37.5 0.5305 15 0.5236 5 0.5770
D2 -27.25 0.0933 -2.5 0.6581 -1.25 0.5657
AB 16.75 0.7763 8 0.7304 2 0.8214
AC -19.75 0.1986 -3.25 0.5674 -2 0.3685
AD 184.1323 0.0201* 75.21232 0.0100* 26.82723 0.0910*
BC 20.13225 0.8389 15.21232 0.6973 2.827229 0.8495
BD -171.868 0.0980* -76.7877 0.0850* -23.1728 0.0155*
CD -87.8677 0.0898* -22.7877 0.0633* -11.1728 0.0463*
*significant at 90% level
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