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Effect of Organic Loading Rate on Characteristics and Kinetics of Anaerobic Digestion of Chicken Manure
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Abstract  Objective To investigate the effects of organic loading rates ( OLRs) on the performance and kinetics of mesophilic anaerobic diges—
tion of chicken manure. Method The experiments were carried in a laboratory—scale semi-continuously stirred tank reactor under mid-temperature
condition (37 £1) °C. Result The results indicated that as the OLRs located in the range of 2.5 5.3 gVS/( L * d) the ammonia concentration
and volume biogas production rate ( VBPR) was less than 6.7 g/L and 2. 58 L/L respectively. In addition no significant volatile fatty acids accu—
mulation was observed during this period. However as the OLRs raised to 6.0 gVS/( L * d) the ammonia concentration climbed to 6.7 g/L
which caused the VBPR decreased by 23. 5% . The high concentration of ammonia also contributed to the sharply accumulation of acetate
( >7 000 mg/L) and propionate ( >1 900 mg/L) . According to the substrate balance model the conversion coefficient of substrate into biogas
(Yy);) and methane ( Y,,) was 1.085 7 gVS_ .. /L biogas and 1.686 1 gVS
scientific basis for stable operation of chicken manure biogas project with high concentration of ammonia nitrogen.
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Table 1 Characteristics of cattle manure and sludge inoculum %
(T8) C N
i (Vs) A N o
o Total solid Volatile solids - mass Y mass Cellulose mass ~ Hemicellulose  Lignin mass
material R . fraction fraction . . .
mass fraction mass fraction fraction mass fraction fraction
Chicken manure 30.00+0.30  20.90+0.20  33.10+0.20 4.90 +0.10 18.16 27.98 3.30
Inoculated sludge 2.20 £0.40 1.60 +0.20
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Fig.6 Effect of organic load on the volatile fatty acids
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Fig.7 Volumetric biogas and methane production rate as a function of substrate removal rate
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