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Study on the early warning for instability of the thermophilic
anaerobic digestion of vegetable waste
WAN Zhigang' ,HUANG Zhaoliang' ,QIAO Jie' ,ZHANG Jun®,AO Tianjie’ , LI Dong’

(1. Dongfang Electric Machinery Co. ,Lid. ,Deyang 618000, China ;2. Deyang Solid Waste Services Co. ,Lid. ,
Deyang 618000, China ;3. Chengdu Institute of Biology ,Chinese Academy of Sciences ,Chengdu 610041, China)
Abstract ; In order to improve the efficiency of a vegetable waste fermentation system and promote its
stable operation under high organic load,the continuous anaerobic fermentation experiment of vegetable
waste was carried out under the high temperature of 55 °C. The indexes of early warning for instability
of the anaerobic fermentation system were determined. The results showed that the instability early
warning performance of bicarbonate alkalinity (BA) was strongest,and its early warning could be given
23 days in advance. When the concentration of BA was less than 1 500 mg/L,the system showed signs
of instability. The early warning of acetic acid and n—butyric acid was given 22 days and 21 days in ad-
vance , respectively. CH,/CO, could give early warning 21 days in advance. When CH,/CO,<1.23,
acidification appeared in the system. The total volatile fatty acid/bicarbonate alkalinity ( VFA/BA) ,bi-
carbonate alkalinity/total alkalinity ( BA/TA) and intermediate alkalinity/bicarbonate alkalinity (IA/
BA) could give early warning 16 days in advance. The critical values of early warning were VFA/BA>
1.8,BA/TA<0.5,and IA/BA>1.2 respectively. The early warning performance of pH and oxidation re-

duction potential (ORP) was poor,and their warning days were less than 10 days.
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Table 1 The characteristics of vegetable wastes
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Table 2 Operating conditions of the experiment
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Fig.2 Changes of volumetric methane production rate
(VMPR) and CH,/CO, with fermentation time
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Fig.3 Changes of acetic acid, propionic acid,butyric acid and valeric acid during the test
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Fig.4 Changes of the pH and oxidation reduction potential during the test
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Table 3 The early warning indexes of the thermophilic

anaerobic fermentation system of vegetable waste
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IA/BA 16 >1.2
3 % it

FEXTER SRR S R IR AT AL R G, R i
S wpif 7y 9 07 IR I LA e PR R DA S R R T
FEbR o A AR TG bR AR 2, N B SR S
R EIH AL R G R E M RGa T TR T AR
e

(1) X T 85 32 I8 59 e e IR 48R T R 4
CH,/CO, [Al42 4t 45 7 IR 480 b & Ge i F2 e 1k, Al
DIPRRT TR T R 21 d, ELA B ik ) 2 T
P | BT DIAE Sy 85 20 15 57400 e Tk IR 40 R A 3R
) FEFER o

(2) OFR IE T RRWEE 43 AE 22 d 21 d B
RAE PRI, AT DA AT B AR s AR FR B R FRIR
VERTUETES

(3)BA HA fe i R R piis kg, H LR &
T6HR VFA/BA BA/TA JIA/BA 0] DI Ay 2k Fa 7l
SHEFR, 24 VFA/BA>1.8 B BA/TA<0.5 5 IA/BA



F355F 448

gE IR I IR

www.chinacaj.net

x 1

- 33 .

>1.2 B, Rl R AR R IR 2R BIRE A

(4)pH F1 ORP (1) We I AH X A5 25 2 SE 9, 4

pH<6.0,0RP>-460 mV i}, RELKAL , HFE KL
AR 10 d, BA A T, PR RER 22

(1] FEAKSE. RBEF Y AR E AR IERE T (T]. RRURIRSS
{47, 2011, 25 (4): 19-23.

(2] XBHFE, sKWF, k2. kA= 4 o0 IR SR A Ak 3 mT A5 1
Sy [T, EERl2E 58K, 2010, 33 (5). 143-146.

[3] FHFE, HEXUK, BAR, & RAERAKE™HIR
PR [T]. REURIFR 5B, 2016 (1) 11-14.

(4] FHK, @8, LW, % SXEFVRAKRERBEIN
TE&MWs [J]. v HEAEGRE, 2019, 37 (8): 1107
-1112.

[5] fm®y, (178, 24, % B RE L B35 AR
ek [J]. AEVRMFST S, 2018 (4) . 21-23+35.

[6] Z=xRJ5, ®IGEH, WACHEMO A C, %5, JERHAC Hoxf 4= 260
FORFEFF 8RR BRI [J]. W FAE BRI, 2020,
38 (1): 13-18.

(7] Arzwy, M =2k, % 350K E L BESNEA N6 55

PR [J]. eSO 548, 2019 (4): 17-19+25.
TUEX, BN, EIBE, % AR ARG

[10]

[11]

[12]

[13]

[14]

FAHUEAE bR T BE R [ 1], ThE Sk HEK, 2011, 24.
30-35.
POLAG D, MAY T, MULLER L, et al. Online monitoring of
stable carbon isotopes of methane in anaerobic digestion as a
new tool for early warning of process instability [ J J.
Bioresource Technology, 2015, 197. 161-170.
APHA. Standard methods for the examination of water and waste-
water (2lst Edition) [R]. Washington D. C.; American Public
Health Association, 1998.
MEI Z, LIU X, HUANG X, et al. Anaerobic mesophilic co-
digestion of rice straw and chicken manure: Effects of organic
loading rate on process stability and performance [J]. Applied
Biochemistry and Biotechnology, 2016, 179 (5):. 846
-862.
WARD A J, HOBBS P J, HOLLIMAN P J, et al. Optimisa-
tion of the anaerobic digestion of agricultural resources [J].
Bioresource Technology, 2008, 99 (17). 7928-7940.
POIRIER S, MADIGOU C, BOUCHEZ T, et al. Improving
anaerobic digestion with support media; Mitigation of ammonia
inhibition and effect on microbial communities [ J ].
Bioresource Technology, 2017, 235. 229-239.
Mok, 2%, SCRE, % RS IR E R R AL
RERBUERR bR L [J]. Al TREA=4R, 2017, 33 (1):
225-230.





