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Experimental Investigation of the Straw Pre-treatment to Enhance Its High Solid

Anaerobic Digestion

JIANG Jian-guo, ZHAO Zhen-zhen, DU Xue-juan, SUI Ji-chao, WU Shi-yao
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The straw contains a high content of lignin, which cannot be well utilized by anaerobic bacteria in high solid anaerobic digestion
process. This paper presents the experimental investigation of the straw pre-treatment; which aims to destroy the complex structure of the lignin
to enhance its high solid anaerobic digestion. The straw is pre-treated in different solutions including NaOH, ammonia, H,S0,, and
carbamide. The pre-treating effects are expressed by COD concentration dissolved in the solutions and the 14-day biogas generation in the
enhanced aerogenic experiment. Different affecting factors, such as the concentration of the chemical solution, the species of the straw, the
pre-treatment reaction time, the reaction temperature and the size of the straw, are investigated. The results show that NaOH solution is the
most effective pre-treatment chemical among the four different solutions. The experimental results still indicate that the accumulative biogas
production can be 1500 mI(10 g straw) in 14 days after pre-treatment in 4 mg/L NaOH solution and the dissolved COD in the solution reaches
39 000 mg/L after 24 hours. In addition, the experiment shows that the lignin content in the straw is reduced from 28% to 19% after pre-
treatment in 1.5% Cin weight) NaOH solution; and it can improve the straw treatment efficiency using high solid anaerobic digestion process.
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Fig.1 Accelerate aerogenic set-up diagram
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Result of different chemical agent experiment

Fifr&/g 2571 FH 2 /mL iR LN [R] BB COD/mg*1.7! ¥WH COD #/mg
10.0 50 K 24 5554 278
10.0 50 4 mg/L. NaOH 24 55238 2762
10.0 50 4 mg/L &K 24 20 846 1042
10.0 50 4 mg/L H,S0, 24 12 387 619
10.0 50 4 mg/L, JREFHH 24 9207 460
10.0 200 K 96 14752 2950
10.0 200 20 mg/L. NaOH 9 29 504 5901
10.0 200 20 mg/1 %K 9 11 064 2213
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10.0 200 20 mg/L JRFE W 96 14752 2950
250 2.2 AL FE 2450 UR B 1 5

he 7J( Y2 = 3 YR NTE Y N SEwE
200 L < 20mg/LEE L K AR B 1) NaOH ¥ O T KRG F1 2E 47 T
3 o UETE, SHIN TR 23 504 42 b AT 96 b, COD i 5540
E 150 .
i ~ 20mg/LIRE SR 4 Pros.
¥ 100 F
" 8000
50 | 7000 |
£ 6000 | ;
0 . ‘ m% ~ Bifi42h
0 10 15 2 000 = §§196h
i ff)/d A 4000
a% 3000
B2 FREZGHMEAESSE & 2000 /
1000 -
Fig.2  Everyday biogas production of different kind of chemical 0 : L ) L
0 1 2 3 4 5

agents experiment

1400
1200 |-
_, looo |- —
mﬁ 800 |-
-~k
gj 600 |- = 20mg/LE AL
400 - -+ 20mg/L& K
200 L - 20mg/LBR IR
- 20mg/LIR &
0 1 1
0 5 10 15

i [l /d

B3 FRBAMERHFSE
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chemical agents experiment
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of chemical agents experiment
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Fig.7 Influence of pre-treatment result with different reaction time
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Table 2 Influence of pre-treatment result by other factors
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Tk MK 20 10 56 054
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Table 3 Component change before and after pre-treatment procedure/ %

oS VN o Feof Y %
THAL H Y 28.0 12.0 12.8
TRAL R 5 19.1 14.3 18.8
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