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Abstract

The objective of this study is to investigate the effects of Trace Elements (TE) addition to increase
efficiency of biogas production from vinasse. Multiple experiments were conducted to obtain the optimal
feeding dosage of TE, which mainly consisted of iron, nickel and zinc. Experiments were performed in
10-litre lab-scale continuous stirred tank reactors at the organic load rates of 0.50-7.42 kgCOD/mB-d. The
experiments included a control group and experimental groups as follows: The control case without TE
addition (R1); the experimental groups with TE addition daily during system operation (R2); intervention
with TE addition at the first fermentation stage in each organic load rate when the methane percentage
was lower than 50% or when the volatile fatty acid/alkalinity ratio was more than 0.3 (R3), and the
intervention with TE addition at the first fermentation stage in each organic load rate; when the methane
percentage was lower than 50% or when the volatile fatty acid/alkalinity ratio was greater than 0.5 (R4).
Observed specific methane production was198.90 £33.56, 165.90 +12.19, 229.40 +19.89 and 195.44 +24.98
ml/gVs, ... The results showed that R3 yielded the maximum organic loading rate of 4.94 kgCOD/m’«d,

with 15.33% enhanced methane production efficiency as compared with the no-treatment control group.

Keywords: Biogas, Trace Element Addition, Organic Load Rate, Vinasse, Continous Stirred Tank Reactors

Please cite this article as: N. Hirunchit, P, Aggarangsi, and R. Jawana, “Efficiency increasement of biogas production from
vinasse by trace element addition,” The Journal of KMUTNB, vol. 33, no. 4, pp. 1-13, ID. 234-085148, Oct.-Dec. 2023
(in Thai).
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