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Research progress in acid inhibition in anaerobic digestion
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Abstract: Anaerobic digestion process is widely used in the treatment and disposal of various types of
wastewater. But in actual operation, the digestion system often suffers from acid inhibition caused by
excessive accumulation of volatile fatty acids due to the influence of digestion conditions and material
properties. It causes problems such as decreased gas and methane production. In recent years, some
researchers have found that the type and concentration of volatile fatty acid, pH and temperature are the
main factors affecting acid inhibition. Based on this point, the methods of adding alkaline chemicals,
adding trace elements, using bioaugmentation technology and microbial electrochemical technology have
been used to relieve acid inhibition. We review here the production process, inhibition mechanism and
recovery method of acid inhibition in the anaerobic digestion process, to provide references for solving the
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acid inhibition problem in anaerobic digestion.

Keywords: Anaerobic digestion, Volatile fatty acid, Acid inhibition, Methanogenesis
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Table 1 Summary of related research on acid inhibition in wastewater anaerobic digestion

VFA ¥R PN 22 30k
VFA Inhibition effect References
concentration

7] BT AL T

Substrate Reaction mode Organic loading Temperature
©)

Gin spent Semi-continuous 32 kg-COD/(m>-d) 36+1

wash mode

Cassava Continuous 15 kg/(m3~d) 55

wastewater mode

Cattle Semi-continuous  1.82 g/(L-d) 38

slaughterhouse mode

wastewater

Ethanol Batch mode 18 kg-COD/(m3-d) 37

wastewater

Glucose Semi-continuous  4.67 g-COD/(L-d) 37

wastewater mode

Food Batch mode 50 g-COD/L 28+2

wastewater

Nonfat dry Semi-continuous 2 g-COD/(L-d) 3542

milk mode

Olive mill Continuous 1.87 g-COD/(L-d) 37

wastewaters ~ mode

Rapeseed oil  Continuous mode 10 kg-VS/(m>d) 50

14.7 g-CODvea/L Methane production rate and COD  [10]
removal rate decreased

350 mg/L System pH and alkalinity sharply  [11]
decreased

>400 mg/L VFA accumulated rapidly and the  [12]
gas production rate decreased

100 mg/L Biogas production rate decreased,  [13]
COD of effluent increased

1 400 mg/L Methane production rate decreased, [14]
VFA accumulated

7 500 mg/L Biogas production rate decreased,  [15]
COD of effluent increased

>1 000 mg/L pH of the effluent decreased, [16]
COD of effluent increased

60 mmol/L Methane yield and biogas roduction [17]
rate decreased

1 063 mg/L pH decreased, VFA content increased [18]

PER B HRZHILR, 4N pH B
ik, pH —HEEZ A AERKIEE TR, 40
1R PO

DL AR VFA X ERAS 20 A DRl AL, RSk
PRICAT L RGP AR KSR =R . 7 LR
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Wi, 4 VFA MMREE SR . R4 pH (EANEE S,
LA IR R 2 22 TR0 AH ELAE F [ 5 o 5 Fi ) o 1
FARY5R5S
2.2.1 VFABIRE S5

FRAMHI A FEE 5 VFA (MR B A .
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CH;CH,COOH+2H,0—CH;COOH+CO,+3H,

AG=+76.1 KJ/mol (1
CH;CH,CH,COOH+2H,0—2CH;COOH+2H,
AG=+48.1 KJ/mol 2)
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