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     Abbreviations: ETF, Ethanol-type fermentation; AICHP, anaerobic internal 

circulation hydrogen production; HPR, hydrogen production rate; COD, chemical 

oxygen demand; MLVSS, mixed liquor volatile suspended solid; MLSS, mixed liquid 

suspended solid; DO, dissolve oxygen; SAT, shunt aeration test; DAT, direct aeration 
test; HRT, hydraulic retention time; MPR, methane production rate; SMPs, soluble 

metabolic products; ORP, oxidation–reduction potential; S1, sludge sample 1; S2, 
sludge sample 2; VFA, volatile fatty acids. 
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