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Study on Ammonia Tolerance of High-solid Anaerobic Digestion of Chicken Manure: A Long-term Experiment
Case / SONG Yapeng'?, QIAO Wei'>* , HU Wanrong’, DONG Renjie' / ( 1. College of Engineering, China Ag—
ricultural University, Beijing 100083, China; 2. Sanya Institute of China Agriculural University, Sanya 572025,
China; 3. China Kunlun Contracting Engineering Corporation, Beijing 100037, China)

Abstract: The effectiveness of biogas production was evaluated using three continuous stirred tank reactors ( CSTRs) and
high-solid chicken manure ( total solid, TS 15%) as the feedstock, with organic loads ( OLR) of 1.5, 2.3, and 4.5
gVSeL'd™" volatile solids and hydraulic retention times ( HRT) of 60, 40, and 20 d, respectively. The results show that
the OLR was 1.5 gVS*L"'d™"( R1) and the total ammonia nitrogen ( TAN) concentration of the digestate reached 7.5
g+ L', and the methane yield was as high as 0.33 L * g7'VS, And the total volatile organic acids ( TVFA) remained at
a low level ( < 0.5 g+ L™"); and when the OLR increased to 2.3 gVS * L™'d "' ( R2) , the TAN concentration was 7.2
g * L', the reactor can still maintain a high methane yield (0.31 L * g¢'VS) , but there was prominent TVFA accumula—
tion (6.4 g+ L™"); further increase the OLR to 4.5 gVS « L™'d "' ( R3) , after running to 100 d, the biogas production
stopped, and the operation failed. In addition, the specific methanogenesis activity ( SMA) values of the R1 and R2 reac—
tors were 0. 048 and 0. 039 gCOD * g~'VSS+d ™', comparable to other low ammonia level anaerobic reactors of chicken ma—
nure. Through principal component analysis ( PCA) and previous literature comparison, it is found that a lower OLR is
beneficial to improve the tolerance of microorganisms to ammonia inhibition. For the anaerobic digestion of high-solid chick—
en manure, a relatively low OLR ( < 3 gVS*L™'d™") is required. Through reasonable regulation of OLR, continuous and
stable anaerobic treatment of high-solid chicken manure can be achieved.
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