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A Pilot Study on Mesophilic Dry Anaerobic Digestion of Rice Straw

ZHANG Wang, LI Xiu—jin, PANG Yun-zhi, CAI Lu—ping

(Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; Dry anaerobic digestion technology with leachate circulated for untreated straw conversion to biogas was investigated in bioreactors

at 35 “°C. Biogas production, pH, COD and methane content were tested. After 180 days of anaerobic digestion, it was observed that the Reac—
tor 2 with TS 20% (R2) had the largest hiogas production (2 048 L in total ) while the biogas production were 1 199.9 L, 905.9 L and 51.7 L,
respectively, in Reactor 1, Reactor 3 and Reactor 4. The hemicelluloses of the digested straw in R2 decreased from 28.23% to 18.33%, and

the pH value in zymotic fluid was stable at 7.0~7.5. The reactor R3 with TS 30% (R3) went on a long period of acidification before its biogas

production turned higher, while its methane content was higher than that from R2. Leachate recirculation reduced the waste stabilization and

was effective in enhancing methane gas production and improving leachate. The result indicated that sluge could be the inoculum source for

anaerobic mesophilic digestion of the treatment of rice straw at dry condition. This study provided useful parameters for the design of large—

scale dry anaerobic digester for straw conversion to biogas.
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Figure 1 The sketch of dry fermentation bioreactors
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Table 1 The materials in the four bioreactors
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Figure 2 The biogas production per day
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Figure 3 The variation of methane content in biogas
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Figure 4 Leachate pH variation
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Figure 5 The cumulative biogas production
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Figure 6 The variation of COD in leachate

2.6 HEMLZEMTU R REBRS

e 2 JEA SN A R AR B BRAL PR T, Ho A
HE 2R | FYER IR ZEMKIR Van Soest kIR HE
KA VELP FIWE6 £F- 2 280 A (1R 2% : 1% ) . W LA
B AL R W AR R2>R1>R3>R4, IS
FRPAAHS I, (B R RS PR
XtV e 2R, X UL A AR X T 47 4k b, R LR e R (153
fiff Xt PRAETH AL =S TRk T A

R 2 KERHBHEMMER
Table 2 Physical and Chemical characteristics of
Digested Rice Straw
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R1 21.49 35.61 16.35 29.19
R2 18.33 32.86 13.13 37.42
R3 22.49 33.89 9.9 30.18
R4 24.85 32.85 9.53 31.75
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Figure 7 SEM photos of inner structure of rice straw
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