PRRFAMERTRIRI Y C2ZAF B
Gas Production Characteristics of Anaerobic Digestion of Chicken
Manure under Different Total Solids Concentrations
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Abstract

Chicken manure has traditionally been applied directly to farmland in its raw form;
however, untreated manure often leads to environmental issues such as odor emissions and fly
infestation. While composting can mitigate these problems, it typically requires long
processing times and substantial land area, which reduces its appeal to farmers. Therefore,
this study explores the use of anaerobic digestion technology for treating chicken manure,
aiming to not only stabilize and reduce organic matter but also produce biogas with energy
value to enhance overall treatment efficiency.

This study investigates the gas production characteristics of anaerobic digestion of
chicken manure under different total solids (TS) concentrations. Methane concentration and
cumulative gas production were monitored over time, supplemented by an analysis of water
quality parameters. The experiment consisted of three treatment groups: (1) a control group
using the mixed liquid from an on-site anaerobic digester (TS < 5%); (2) a group with TS
adjusted to 5% by mixing effluent from the digester with fresh chicken manure and anaerobic
sludge; and (3) a group adjusted to 10% TS using the same method. Each group included two
replicates: one for monitoring biogas production and water quality, and the other for analyzing
methane concentration changes. The tests were conducted in batch mode over 28 days, with
liquid samples collected at the beginning, two intermediate time points, and at the end of the
digestion process. The samples were analyzed for chemical oxygen demand (COD), pH,
oxidation-reduction potential (ORP), and ammonium nitrogen (NH4*-N).

The results showed that the control group produced the highest methane concentration
during the digestion period, with a peak value of 44.4%, followed by the 5% TS group, while
the 10% TS group had the lowest. In terms of biogas yield, the control and 5% TS groups
were similar, both averaging 768 mL of gas per liter of reactor volume per day, whereas the
10% TS group had the lowest yield among the three. Overall, the low TS concentration (5%)
condition exhibited the best balance between water quality stability and gas production. In
contrast, the high TS concentration (10%) likely inhibited methanogenic activity, resulting in
reduced methane generation efficiency.

These findings can serve as a reference for the resource utilization of chicken manure
and the design and operational management of anaerobic digestion systems. They may also
contribute to improving and promoting future treatment processes for livestock and poultry
waste.
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