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Effect of pH Adjustment on the Performance and Efficiency of Fruit and Vegetable Waste in Anaerobic Fermenta-
tion /SHI Chuan' >, LIU Yue', LUO Juan', WU Hou-kai', WANG Kai-jun'* , ZHOU Yue-xi' ' " /(1. State
Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua Uni-
versity , Beijing 100084, China; 2. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese
Research Academy of Environment Sciences, Beijing 100012, China; 3. Research Center of Environmental Pollu-
tion Control Engineering Technology, Chinese Research Academy of Environmental Sciences, Beijing 100012,
China)

Abstract; The efficient treatment and resource recycling of fruit and vegetable waste (FVW) has a positive effect on sol-
ving the problems of environmental pollution, energy and resource scarcity. In this study, FVW was used as substrate and
anaerobic sludge was used as inoculum. In the anaerobic systems, the fermentation performances without pH adjustment
and adjusted pH (2.0 ~12.0) were compared. Through the semi-continuous experiments, hydrolysis and acidification effi-
ciency was investigated. The effect of pH on product performance, nutrient release and microbial energy in different fermen-
tation systems were descripted. The results showed that the pH was maintained at 3.0 ~5.0 in the of natural acidification
anaerobic fermentation, and the dominant product was lactic acid with the yield up to 9198. 54 mg-L~". Compared with
natural acidification fermentation, the production in pH-regulated anaerobic fermentation was increased. The different fer-
mentation types were presented under acidic and alkaline condition. Under acidic condition, the dominant products were
lactic acid and ethanol, accounting for up to 59.97% and 78.13% of the acidogenic product, respectively. Under alkaline
condition, acetic acid, propionic acid and butyric acid were the main anaerobic acidification products, with their yield up to
87.71% , 20.25% and 35.87% , respectively. The anaerobic hydrolysis rate and acidification rate were generally higher

under alkaline conditions, which max to 84.94% and 75. 18% , respectively. However, the acidic fermentation broth was
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enriched with NH," -N up to 1180. 13 mg-L™"and PO, ~ content was only 477.70 mg-L~". The microbial energy level was

negatively correlated with the total acidification production. The adjustment of acidic and alkaline pH plays a key role in

regulation the composition and efficiency of FVW anaerobic fermentation.

Key words: pH adjustment ; anaerobic fermentation; fruit and vegetable waste ; volatile fatty acids; nitrogen and phosphor-

us release
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