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A Feasibility Study on Biogas Production from Anaerobic
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ABSTRACT

Quantity and composition of biogas from semi-continuous anaerobic digestion of straw were obtained experimentally
in laboratory scale digesters fed with 1 liter of 5% straw-water mixture and maintained at 35°C. Experiments were
carried out for hydraulic retention time(HRT) of 8, 10 and 15days, respectively. The amount and composition of biogas
produced were measured until steady-state was achieved for each run. The amount of biogas and methane percent go
through a maximum and decrease continuously towards the steady-state after three times operation of hydraulic
retention time(HRT). Methane gas production rates at steady-state increase with the increasing of HRT. Biogas
production of 0.45 liter/day with 25% methane, 0.42 liter/day with 33.7% methane and 0.492 liter/day with 31.7%
methane were obtained for 8, 10 and 15days of HRT, respectively. The high proportion of soluble carbohydrates present
in straw makes the volatile fatty acids to build up within the digester causing a drop in pH that inhibits digestion. Regular
control of pH is therefore necessary by adding alkalinity. Reductions in COD increase with increase in HRT. The
stratification of plant material within the digester is different from that of manure, and modifications in design and
operation of digesters may be necessary if they are fed with plant matter.

Keyword : Anaerobic digestion, Straw, Methane content, Soluble carbohydrate
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Fig. 1. Steps in the anaerobic digestion process.
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Fig. 2. Anacrobic digestion system used in this study.
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Table 1. Physical and chemical characteristics of straw

Ultimate analysis(dry basis, weight %)

C 44.49
H 5.85
0 41.98
N 0.55
P 0.06
Ash 7.07
Proximate analysis(weight %)
Moisture content 7.24
Volatile matter 70.64
Ash 7.07
Fixed carbon 15.05
Organic component(weight %)
Crude protein 3.44
Cellulose 28.71
C/N ratio 80.9

Table 2. Characteristics of 5% straw-water mixture fed to the
anaerobic digester

Total solids(g/l) 50.0

Volatile solids(g/!) 35.32
COD(g/l) 59.33
Total kjeldahl Nitrogen(g/]) 0.28
Alkalinity(gCaCOy/l) 0.71
pH 7.2

Carbon(g/l) 22.50
C/N ratio 80.90
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Fig. 3. Variation of volumetric gas production from the
anaerobic digester treating straw-water mixture at each
operating HRTSs.
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Table 3. Steady-state effluent characteristics of anaerobic
digester fed with 5% straw-water mixture at steady
state conditions[(range), average £ S.D.*]
HRT(days)
8 10 15

Parameters

(46.1~49.8) (47.8~50.9) (46.9~49.3)
487109 49.1£099 480*1.1

(19.0~23.2) (2098~22.9) (20.2~22.1)

Total solids(g/l)

Volatile solids(g/l)

218+1.1 213+09 21.0%05
(27.9~309) (25.5~272) (192~21.8)

CODh 208+10 260+1.1 200+08
(024~026) (0.44~0.49) (0.39~0.48)
TRN(g/! 02524002 04691004 0434+0.04
Alkalinity (1.66~1.78) (1.66~1.72) (1.68~191)

(£CaCOyl) 172407 17009 1.78+0.88

_— (10~75) (70~74) (12~75)

P 73+04  73%03  73+02

(18.8~21.3) (18.8~20.8) (17.9~189)

Carbon(g/) 1985+1.1 19.1+08 1825+05

*S.D. means standard deviation.
**Based on the pH after addition of alkalinity.
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Fig. 7. Average COD and VS removal rate at each operating
HRTs.
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