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Effect of Substrate Concentration and Inoculums Ratio on the Start—up of Anaerobic Digestion of Rice Straw
DU Jing, CHANG Zhi-zhou", YE Xiao—mei, QIAN Yu-ting

Jiangsu Agricultural Waste Treatment and Recycle Engineering Research Center, Institute of Agricultural Resources and Environment,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China
Abstract An experiment was conducted to investigate the effect of substrate concentration and inoculums ratio on the start—up of anaerobic
digestion of rice straw at 35 °C. The results indicated that the inoculums ratio should be increased when rice straw digested alone. Compared
to 12% total solid loading TSL and 20% TSL, the initial 16% TSL was optimal for biogas—production. When the TSL was 16%, the biogas—
production reached the peak at day 7, and the numbers of days reaching above 50% methane content were decreased 4 days and 1 days com—
pared with 12% TSL and 20%TSL, respectively. When the TSL was 16%, the average volumetric biogas production was 0.63 L-L™'+d™ during
the initial 20 days, and the increase were 42.30% and 69.01% compared with 12% TSL and 20%TSL, respectively.
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Table 2 Experimental design
1 /g /s /s il TS/%
L1 1 118.48 100 3.04 672 12
Sem 2 118.48 300 3.04 569 12
3 118.48 100 3.04 449 16
4 118.48 300 3.04 326 16
o 1. 5 118.48 100 3.04 315 20
| 6 118.48 300 3.04 180 20
Table 1 Properties of fermentative materials
TS/% VSI%  TOC/g-ke' K-Nig-ke P COD
84.40 7275 460.5 4.50
455 138 — — DIS—A oy _
Ts Vs Toc GC9890A/T
KN : TCD 120 °C
1.2 TDC-01P4x1 m 100 °C
1L H, 50 mL *min™ 1 mL. TCD 100
mA N, 42.4%CH;+28.4%C0,,
4 2
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Figure 1 Sketch of the anaerobic digester :
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A | B are the biogas production of inoculums ratio of 1 and 3 the same below.
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Figure 2 Changes of daily biogas production during anaerobic digestion
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Figure 3 Changes of cumulative biogas production during anaerobic digestion

g
- T15=12% —-TS=16% —& TS=20%
4
Figure 4 Changes of methane content during anaerobic digestion
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Table 3 Performance data for experiments during operation for experiments rations
pH COD/mg- 1! SCOD/mg-L"  SCOD/COD VS/g VS/g /mL, VS /mL
12% 7.87 20 683 9 693 0.47 90.33 26.00 4018 62.46
16% 8.09 20912 5724 0.27 25.23 13 220 203.06
20% 8.42 44 342 16 103 0.36 23.75 7 380 110.84
COD SCOD 20d o
2.2
3 pH 8
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