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Anaerobic hydrogen production by co-digestion of kitchen waste
and rice straw under different loads

HU Tiantian, LI Bing’, LI Zhexuan, SHI Zhihua, DONG Zhiying
( School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China )

Abstract: The feed load has an important effect on hydrogen generation in the anaerobic fermentation process of
kitchen waste and rice straw. In the hydrogen production experiment with feed load as influence factor and
setting temperature to 55 , and the load ( calculated as VS ) is made of (A) 5kg'm>-d”", (B) 10kg'm™-d”', and
(C) 15kg-m™-d”". The changes are analyzed of gas production, hydrogen production rate, pH, VFAs, ammonia
nitrogen, SCOD and other parameters in anaerobic fermentation of kitchen waste. The results show that group B
achieved the outcome in which the largest gas production is 8 664 mL and hydrogen production rate is
7483 mL-h™". The pH of reaction is always maintained at 5.5+0.1, being the best range of hydrogen production.
In the final phase of the experiment, the concentrations of VFAs and ammonia nitrogen in each group are found
to be 7292.46, 8 248.35, 8 558.24 mg-L " and 544.48, 754.31, 1458.33 mg-L™". The SCOD trend of each group is
approximately the same. Under the optimal feed load with the previous setting, by conducting the experiments
with the reflux ratio of 10%, 30% and 50%, the results show that 30% reflux ratio has the largest hydrogen
production being 56 039 mL, and the system stability is good throughout the operation. In conclusion, when the
feed load is 10 kg-m'3-d'l, and 30% reflux ratio of kitchen waste and rice straw are mixed up with anaerobic
fermentation for hydrogen production, the microbial activity is good and can produce more hydrogen, which can
provide a reference for recycling kitchen waste as a useful resource.

Key words: kitchen waste; rice straw; feed load; anaerobic fermentation; production of hydrogen



