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Technique on Recycle of Leachate in Biogas Production from Rice Straw with Dry Anaerobic Digestion
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(1.Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.College of Sci—
ence, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract : The rice straw can be used for production of biogas. The recycle of the leachate may enhance the rate of biogas production for rice
straw with dry anaerobic digestion. The effects of different leachate recycle volumes and methods on biogas production from rice straw with dry
anaerobic digestion were investigated. There was no obvious difference in the cumulated biogas production among the leachate recycle volumes
(0,0.2,04, 0.6,0.8 L.-d™) in room temperature after 43 days of anaerobic digestion. In contrast, there were marked differences in the biogas
production among the different leachate recycle methods. The rates of biogas production with dry anaerobic digestion in room temperature and
20% TS after 84 days were increased by 9.53% for the recycle everyday, 23.13% for the recycle while biogas production decreasing and 12.74%
for the recycle using two—phase method compared to no—recycle. The changes of COD, VAS and pH in leachate were consistent with the rates of
biogas production in different leachate recycle methods. The contents of degradated cellulose, hemicelluloses and lignin in rice straw were the
highest in the leachate recycle while biogas production decreasing, followed by the recycle using two—phase method, the recycle everyday and
no-recycle. Hence, the recycle of leachate while the rate of biogas production decreasing could maximumly enhance the biogas production and
degradation of cellulose for rice straw using dry anaerobic digestion.
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Table 1 Chemical and physical properties of tested materials
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Table 2 Composition of feeds
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Table 3 Proportion of feeds
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Figure 1 Schematic configuration of leachate recycle
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Figure 2 Schematic configuration of anaerobic digestion

by two—phase method
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Figure 3 Cumulate volumes of biogas in different leachate

recycle volume
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Figure 4 COD variations in different leachate recycle volume
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Figure 5 pH variations in different leachate recycle volumes
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Figure 6 Cumulate volumes of biogas in different

leachate recycle means
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Figure 7 The rate of biogas per g of rice straw in

different leachate recycle means

2.2.2 Al Jy A FEUE W H COD 45 A R 15
FR(VFA) . pH {HRYZZ L

P 8~I& 10 43531 Ay 45 Ak BEAE AN [] [ 37 07 X 3
i COD \VFA .pH B8 fba# . A EERT 30 d ,A 4b
FRUEW H COD & AR T HAAL L, B AbFER
C Ab3EA CK AERARXS 3K, C AbFE L Al AL 22 1

— AP HEAR , KA S i 22 T LA AL 2 PRk
COD \VFA 9k BEARXHmAG . F1& 8 1&l 9 FilE 6 A kL
B BRANEE C A1, COD A MLIR & i 57 i R —
JE A DEHE T C AR R AR T —A~ =<0, 1]
TR A ALERALE P S R S PR A R AH
TMHEE = BR MRS B P Y COD KA HLRR & 1 5 HoA Ak
PRAYFRIA—2 . B 10 s, U8 pH 7ERTHI T4
— R, AN R AR B CK) B BRI RR FE ok,
T BIRE X FRR A B T B A 3 A [ g A BT 75 14
B TR, 2D P AR IR S ALt 7R rh B U8 W Ay [l
TR 2 ()RR SRR b | AR R IR, B
1N 75 PS8 Ry iR R Ak
223 Mt

Bl 11 327 45 A A b 38 A i AR v B Be i)
i, WS LA W e B AR 30 d fREFFARR LS
R 30 d, U AR PR F e S B R s T CK, Ho
DL CAbFRE AR, A ACFRFN B AbFER >, 30d LIS
o B B FEACSEHTAE 60% 2547, 45 A B8] 1Y 22 AR 15

35000
30000
25 000
50 20 000

15 000

COD/mg-L"!

10 000 9%

5000

@ J S B

311 19 27 35 49 59 70 83
KRB
B 8 AR ERAHAE TR’ COD

Figure 8 COD variations in different leachate recycle means
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Figure 9 The VFA variations in different leachate recycle means
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Figure 10 pH variations in different leachate recycle means
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in different recycle means
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Table 4 Change of content of hemicellulose ,cellulose \lignose and

ash for rice straw before and after digestion

ANEAEH RFYER% FYERI%  KFEE% WS %
N 29.50a 30.57a 7.52b 6.65¢
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