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Study on Methane Production Characteristics of Four Kinds of Biomass Straws by Anaerobic Digestion

LIU Fan'?, CHEN Guan-ying'”?, ZHANG Ting-jun'? et al (1. China Huadian Engineering Co. , Ltd. , Beijing 100160;2. National
Energy Research and Development Center for Efficient Production and Comprehensive Utilization of Biomass Gas, Tianjin 301700)

Abstract Four kinds of biomass straw including big tomato straw, small tomato straw, rape straw and oil wheat straw, which are common in
rural areas, were taken as the research objects. The dry matter, total organic matter content, ash content, pH, conductivity, element content
and methanogenic potential (BMP) of straw were evaluated comprehensively. The results showed that: oleifera straw is more suitable as raw
material for biogas engineering fermentation. The total solid content is 88. 0%, the total organic matter content is 83. 6%, the carbon element
content is 38. 1%, the nitrogen element content is 1. 16% , the carbon-nitrogen ratio is 32. 84, the pH is biased towards neutral, 6. 6, and the

gas production period is 50 days. The methane production potential is much higher than that of other feedstocks as 214. 86 mL/g VS.

Key words Biomass; Straw ; Anaerobic digestion
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Table 1 The details of 4 samples of raw materials

PR R ki B
No. Sample Source Sample state

1 REHFERT WA REER TR AR S0 TR KAT
2 ANEREAT LB RTET R TR AR R O R AT
3 MSEAEART LRI R TR RS SO TR KA
4 ARG LR EE T R TR AR A TR RAT

L1.2 p#rdiike MEARSE(TS) R R E L,
HETHRE N 105 °C o BABLBE LR AT B , K beil
JEBCE N 525 C o KA R AT beik b i 1
525 Co VAR B LER N CR TR bR ik ik
kb A K PR T B B O 1150 °C L iR U IR IR
750 C o FREAEEMIR AL L 1 mol/L B AL IE N
R, BRI LR T ARk . 7 BV BeHE ) (BMP) it
IrEZZE H R T FALAS A K R BCE 40 °C
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Table 2 Test parameter reference standard

¥ 5 240 S

No. Parameters Reference standard

1 REARE R H 613—2011¢ 345 HK o 1) I k)

2 SEMURE R NY/T 304—1995CH HUILERE DL S B E )

3 Y NY/T 303—1995¢ A7 HIUIERRREL K 43 1 2 )

4 BRVEGVELR CI/T 96—2013 ¢ A i H 3k Ak 24 HF il A Il
TCE A Fr)

5 PRI NY/T 1377—2007¢ +-3¢+p pH (&1 )

6  HIER HJ 802—2016 32 S 3 1 )

FEHEE ) BRI RAE AR
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Table 3 The name and manufacturer model of the instrument and e-

quipment used in the experiment

R RS
No. Instrument Manufacturer model
1 T A4 i fER AU A R R BPG-9156 A
2 g bt —fERL AL A PR ) BSX2-2.5-12 TP
3 TCEMT 14 %] Elementar /> %) vario MACRO cube
4 pH it Hij+ Mettler Toledo S220
5 G Hii+ Mettler Toledo S230
6 A HZ PR it £35 AMPTS |
Jrimik R 58
7 TR -t Mettler ME204
8 TR i+ Mettler XS105DU
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Table 4 Experimental scheme for methanogenic potential

& =N M| =N EA N
. Inoculum Material Total
No. Raw material . . R
weight weight weight
1 KEAIEFT 393. 16 6. 84 400. 00
2 INFAAEAT 393.05 6.95 400. 00
3 THEFG AT 393.56 6.44 400. 00
4 MRS 393.41 6.59 400. 00
5 YA A 0.00 400. 00
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Table 5 Total solids content,total organic matter content and ash con-

A %

tent of four biomass straws

No. Straw content matter cfntent Ash
1 KEAFEFF 89.7 80.5 9.3
2 INF BT 91.6 79.2 11.6
3 TSRS FT 89.6 85.6 4.2
4 ARG 88.0 83.6 4.2
2.2 4ATHEYFREFTESEE REALKBXN FRALL

A R, A T BB A A AT AR W EORE5E 23 A
M BRA MR MR A R R — A R, R
R BRAI N 30: 1RGE A REMAL o FEM I0BR 2LAL
BMHTA R IR 6, 3% 6 HI1, 4 Fh AL RS AT ion & &
HBTE 34. 7% ~40. 8% , ROt S ETE 0. 83% ~ 1. 83% , Bk A L
1 19.39~49. 165 A FEFT AUBR AL I 30+ TAYPRAETH 1L
LOA] T R X — SR L A RS AT R SO AT A5

®6 AMEMREHR. S B MTESERKEALL

Table 6 Data of carbon,hydrogen,nitrogen and sulfur content and carbon-nitrogen ratio of four biomass straws

B R RICE & ATESE RATET = TICE o A
No. Straw Carbon content//% Hydrogen content//% Nitrogen content//% Sulfur content,//% Carbon-nitrogen ratio
1 KFEAFEF 36.6 5.29 1.83 0. 509 20. 00
2 INBSREFT 34.7 4.96 1.79 0.385 19.39
3 TSRS FT 40.8 5.90 0.83 0. 652 49.16
4 TR 38.1 5.44 1.16 0.220 32.84
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Table 7 Data of pH and conductivity of four biomass straws

e (RIS il 2 cfdifny
No. Straw pH mS/m

1 KT A 5.7 920

2 INEHERE 5.3 1159

3 MSEREFF 5.3 567

4 AR 6.6 292
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Fig.1 Biogas cumulative yield curve of inoculum and four kinds

of biomass straw
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Table 8 Comparison of methanogenic potential of four kinds of bio-

mass
hiae FaERTAIE 7 HEE T
No. Straw Methanogenic potential /mL/g VS
1 REHFERT 124.77
2 /N RTAT 188.22
3 IMZEREFT 143.41
4 HZZ AT 214.86
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