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Study on Biogas Production by Batch Fermentation of Four Kinds of
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Abstract:The waste of leafy Chinese cabbage, cabbage, lettuce and long leaf lettuce were used as fermentation raw materi-
als. Under the condition of 35 + 1 “C, the gas production, methane content, total solid content and volatile solid content dur-
ing anaerobic digestion were measured. The characteristics and laws of biogas fermentation of four single vegetable wastes
and four different ratios of vegetable wastes were studied. The results showed that after a 30—day fermentation cycle, both
single vegetable waste and mixed vegetables were better raw materials for fermentation, with the greatest methane produc-
tion potential in experimental group 5 with a 1:1 mass ratio of Chinese cabbage to cabbage in the mixed vegetable group,
with raw material, T'S and VS gas production rates of 50, 761 and 1 035 mL/g respectively. The experimental group 1 with a

single vegetable waste as Chinese cabbage had the lowest methane production potential, with an average methane content
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and cumulative methane production of only 44.54% and 616 mL. The results of this experiment have important implications
for the engineering application of vegetable waste and the alleviation of future energy scarcity.

Keywords: single vegetable waste ; mixed vegetable waste ; biogas fermentation ; gas production characteristics
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Table1 Physical and chemical properties of raw materials and inoculants

A ENEE S H i 3R i A B C TR
TS/% 3.32 5.66 4.00 4.30 4.56 5.04 4.93 14.35
VSI% 81.45 88.23 77.04 80.20 76.89 73.55 72.69 5230

3 TS FoR MU E AR S i (Total Solid), VS Fmd4 & 1k 144 & it (Volatile Solid) .
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SYGANRE N ARSI A TR R R A A B E, EE R R B R A ORI R A A 2
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ARSI 43 Ry SR RN B, LR 34 AT, R RS HI A2 R 35 + 1 °C SCIRdl Lo R 74, R
I3 AN K BEIFRE 60 o, BERNY) 120 mL, 7 220 mL. HrpSCot 1 4 K S04, 286 2 41 o H il SR, 528k
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WESEAA R Lo 1 L LIRS, 5250 7 AR R A3 VH R AR A i Lo L L L LR 2 . X
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Figure 1 Batch anaerobic digestion unit
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Table 2 Proportion of fermentation broth
JU /g

4157 Fao P - s e HeRh i /mL TR /mL SRR /mL
SR 60 0 0 0 120 220 400
S 2 0 60 0 0 120 220 400
SR 3 0 0 60 0 120 220 400
SLHA 4 0 0 0 60 120 220 400
SLHALS 30 30 0 0 120 220 400
Y6 20 20 20 0 120 220 400
SR T 15 15 15 15 120 220 400
poyiiEiel - - - - 120 280 400
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FISZI04H 1 ZESCI02H 7 10 TS F1 VS & 50091 4.71% ~ 6.23% H156.03% ~ 66.64% , K WEJG TS F1 VS & & 43 5
43.83% ~ 4.74% F152.05% ~ 55.14% . 45 L9020 K BERTHY TS M VS Fr i Lb i & (HUR i & B B A L
R T WAL FUK SR R AL, 3 BOR BRI TS AN VS & T M, RIS 45 SC B 40 TS AN VS % 7 B T B
0.88% ~ 1.49% F13.98% ~ 11.5% , i W1 S50 A WEIE L R 47 o 45 SE9n2H 1) pH IR {E YL LR 6.6 ~ 7.2, TE 25 4t
HAREN SUEYR R RS, &R A R B S A pH (N 7.3 ~ 8.0, A b & BT pH (EA BT 7. X2
PR A TE 8 TSR R, pHAB R 52 M R T AR i — A 2 R, KBRS RTE 5.5 ~ 8.5 (1) pH B P9 B8k
RERS K HEAE T (2 e FRAR Y pH B 6.8 ~ 7.6, D W RSS20 5o FAh T 1E 3 R 48 AL
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Table 3 pH, TS and VS before and after fermentation stock solution

. ST RS

TS/% VS/% pH TS/% VS/% pH
SCHRA 1 471 58.87 72 3.86 55.14 8.0
S 2 4.83 58.63 6.8 4.48 54.90 7.9
SR 3 4.79 66.44 6.6 4.47 54.58 7.3
S 4 4.90 61.34 7.1 3.83 54.79 7.6
SR 5 5.55 58.86 6.7 4.46 52.05 7.5
S 6 6.23 56.03 6.9 451 54.09 7.8
SR 7 5.05 58.22 6.9 474 55.02 7.9
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Figure 2 Curves of daily gas production and daily methane content
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Figure 3 Cumulative gas production and accumulated methane content graphs
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S 4 RIS T B A 1 BTN R 2N R R B e v A 25 3% 2o A o BRIGERZ 1 AR A IR A 1Y)
SR S A 53% LA b BJR SR 1Y A0 A RGeS Ik A B i U 44.54% ,
TR ER G 1) S5 PR AT g SR A [ SR 2 B A3 B L ik S (] S 35 R o 1% e AN T



62 AR EwNE === [ QSRS 2 0T) 2022 4F:

F4 REHUHFESER

Table 4 Gas production index of anaerobic digestion

Tt SRR 1 SCEAH 2 S 3 SR 4 SRS S 6 ST

SRS 2 (mlg) 27 54 39 41 50 38 43

TS =%/ (mL/g) 820 947 985 964 1090 761 871
VSR (ml/g) 1007 1073 1279 1202 1418 1035 1009
SRR /mL 1634 3215 2363 2486 2981 2300 2603
SR H L /mL 616 1378 1048 1043 1364 943 1241
R R % 44.54 53.48 54.33 53.72 53.28 53.27 56.39
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RTEIEI , 25 S B2 ) SR F o e B N A5 R TR, SE S BT B

(2)7E35 + 1 CHRIRELMT , R ER LB T2, K04 1 ~ 789 TS =S 535 4 820,947 985
964 .1 090,761 1871 mL/g, L —S8 KA THALIEY) ﬁSMAE’J THAT DU Gl S & e T o

(3) R B — i S FNR A B S R 2547 30 d i xC PR AU T AL S 56, PR — R SR M S B0 2 1 ~ 4 7% R 2R 30
d K i BRI T RT A 13 ~ 18 d, P28 F e &% it fie i R 54.33% 5 1R G Sie i S B 415 ~ 7 i 7K 7 s B B )
A[BEM 16 ~ 21 d, FH4 H e & it e i R 56.39% . TR -G S 2l i /K s B8 s R) B T — R Sl 3 d (2 iR
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