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Table 1 ~ Characteristic parameters of anaerobic
digestion feedstock
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38 20.06£0.02  17.99+0.01 24+0.03
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Table 2 Addition programe of anaerobic digestion feedstock
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I 12 175.31 408.99 300
14 205.33 479.03 300

14 HHAE

PP 1 2T 4 (neutral detergent fiber, NDF) .fi#
P e 4T 4 (acid detergent fiber, ADF) FlI ik P VA A%

A Ji 2 (acid detergent lignin, ADL) Il 22 >R F i =43
Br i o £F 4 &K (cellulose, CL) F1 2 £F 4 %
(hemicellulose, HC) it £ 43 4043 5 & ADF- ADL #l
NDF-ADF; 5 B A (TS) FIE L PEE A (volatile solids,
VS)SRHMEE, Fo S BT 105 CHURE 24 b #5%
PE K T 550 CHIHE 4 h; 185 K4 % 1 Biogas
Check il € ; pH {E % HI A Jg PHS3C B pH 31U
€ s R MEBR IR (volatile fatty acids, VFAs) Fllfb 2%
7 % & (chemicals oxygen demand, COD ) il % 4371 >k
FH A3 566 B 1 F R B TR AP 0L T B S A (ammonia
nitrogen , NH."-N ) Il T R FH A% 195 Y0 SR A L (535 5 ol
WL TE B 45 7 53 Bt >k ] 459 4 B3 B2 (scanning electron
microscope,SEM)%ﬂ X-T?T%’(X-ray differaction,XRD),

1.5 %itFHE
IR 56 K I R ] SPSS B4R AL B, B A5 KN

95%M, P<0.05 i AR AE e it 2% b AP e B
%E—O

2 HRESHN

TS X3 B4 =S R R0
A1 ], B R N 3 AR 2 ) R
=S4 0k 16438 mL (1 41) .20047 mL( 11
2H) 14633 mL( M4 ) , Hrp [T 4 /=< e i, 53091
BT AL 1.22 F11.37 455 T 4114 25 f
FE AR 8663 mLL, 1T T 1 41(5989 mL) il lll 41
(5385 mL), I UL TS ¥ & o & 5 i 2 i TR k7K
fR I A% AL AN XA ) 45 DR 2 T 0 ) 7 AR
RAF TR AR K TR B A w0 i YA )
TiEmsE, B, AR pH {E 1K b K
f (A Ak F 6.5~6.6, BEAK T 7 B Jot B 32 B3 il (6.8~
7.2) AW T 7 B R AR M
20000 -
18000 -
16000 -
14000 -
12000 -
10000 -
8000 +
6000 -
4000 -

2000+
0

21

—— 1(10%)
—— [1(12%)
——[11(14%)

ST/ mL

8 1216 20 24 28 32 36 40 44 48 52 56 60
sy fa)/d

a. SR

0 4



41 FRIRAESE . TSXPHIEKRFEAT 542601

R Ek A R oA ] 1087

9000 [
—<— [(10%)
7500 - —=— 11(12%)
= —=—TTI(14%)
= 6000
iz
L 4500
R
=
= 3000 -
Bk
1500 |

0 oo
04 8 12 16 20 24 28 32 36 40 44 48 52 56 60
i fl/d

b. R L ik
BT PRETH A R i 3 E™ A R b AR e

Fig. 1  Accumulated biogas production and methane

production during anaerobic co-digestion
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Fig. 2 Changes of pH value during anaerobic co-digestion
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Fig. 3 Changes of VFAs during anaerobic co-digestion
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Fig. 4 Changes of COD during anaerobic co-digestion
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Fig. 5 Changes of NH,-N during anaerobic co-digestion
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Fig. 6 Scanning electron microscope (SEM)comparison of

maize straw silages (MSS )before and after anaerobic co-digestion
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Fig. 7 X-ray diffraction comparison of maize straw silages

(MSS)before and after anaerobic digestion
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EFFECT OF TOTAL SOLID CONCENTRATION ON BIOGAS
PRODUCTION PERFORMANCE DURING ANAEROBIC
CO-DIGESTION OF MAIZE SILAGES AND CATTLE MANURE

Ren Haiwei'”, Yao Xingquan'?, Li Jinping'®, Li Zhizhong®, Wang Yujie'*, Zhang Dong'’
(1. Western China Energy & Environment Research Center, Lanzhou University of Technology , Lanzhou 730050, China;
2. School of Life Science and Engineering , Lanzhou University of Technology, Lanzhou 730050, China;
3. China Northwestern Collaborative Innovation Center of Low-carbon Urbanization Technologies, Lanzhou 730050, China)

Abstract: This study aimed to investigate fermentation parameters through anaerobic co—digestion of maize straw silage
(MSS) and cattle manure with different initial total solids concentrations (TS) of 10%, 12% and 14%. The experiment
was carried out in 1.5 L batch digesters at mesophilic temperature (37 °C) to evaluate the effects of different TS on
anaerobic co—digestion process. The results show that the biogas production performance were better than other two
groups when the TS was 12%. Under this condition, the degradation efficiencies of cellulose and hemicelluloses were
17.05% and 45.13% respectively. To analyze the micromorphology change of before and after straw fermentation and the
crystallinity of cellulose is found that wood fiber structure of straw has very big change but the crystallinity of cellulose is
reduced. Also, the digestion and degradation of straw with the TS of 12% was most complete and had lowest
crystallization index. In conclusion, the anaerobic digestion process was favored when the TS was 12% in which
hemicellulose is the easiest to decompose but lignin is degraded hardly.

Keywords: straw silages; anaerobic digestion; total solid concentration (TS) ; chemical composition; structural

properties



