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Table 1 ~ Characteristic parameters of anaerobic
digestion feedstock
WEK  ERPEEE BRI
JEORE
TS/% VS/% C/N
GG 19.82+0.01  14.88+0.00  32+0.05
3 20.06+0.02 17.99+0.01 24+0.03
TR 2.09£0.00  1.07+0.00 —
12 EEMHESRE

TDL-5-A B0 ML (i 2 SR 22 AR ) s UV-
9200 84 1T L4336 B 3 (b 508 A 40 A A 2
) ; Biogas check B HHAL (F [ Geotech 24 H] ) ;
JSMS600LV 474 H 5% ( H A JEOL A ] ) 5 D/IMAX-
2004 3R X SLATHHL(H AR 2= 0] .

1.3 REHEMIREET

FH 15 LR RO SE AT A AL, Bk
N 1000 go R S A P2 SRR AR H
R R EE TS I 10% (T 41) (12% (1T
Y1) 14% (M) 3 ANBEEE . 2R 2R I+ KR
FFEY TS IR A ol 7:3 HARIE Y i i an 3k 2 fy
7L, HEBHE RbZEIE K ZE 1000 g0 25 FAAAL B 4 2 A
R, T 23R R . AR A
3ANEA 37 CH R A RE B RAEIR IV 3~5 1K,
TH A R B 2 AR o k. B IE 1T
62 do AR =S A MBS A, IR IR 4 d
SRAREITHT RV, B R BURE I b FEAH ARV W
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Table 2 Addition programe of anaerobic digestion feedstock
SreR KAV HIFEATlg 42y MY
W/ %
I 10 145.29 338.95 300
I 12 175.31 408.99 300
14 205.33 479.03 300

14 SDHAE

P BE AT 4 (neutral detergent fiber, NDF) . fig
Pk ¥ £F 4 (acid detergent fiber, ADF) FlFR 1 Pk 34

K JEZ (acid detergent lignin, ADL) I 22 K 55y
Mo o 2F 4 K (cellulose, CL) Fil 2f £ 4 £
(hemicellulose, HC) Jit & 43 %53 %) &4 ADF- ADL Fl
NDF-ADF; 5[ 4 (TS) #4444 [ 145 (volatile solids,
VS)R Mk, o S EAR T 105 CHURE 24 h 1554
PE R K T 550 CHIBE 4 hy ISR 45 K JH Biogas
Check 1l % 5 pH {E >R FH B A & PHS3C &L pH 11
58 5 15 K MR W R (volatile fatty acids, VFAs) FllfL 2%
5 %8, & (chemicals oxygen demand, COD )l %& 43731 >R
FH 43 9606 B 2 AR 3% R B 05 4 25 2 (ammonia
nitrogen , NH."-N) I 7 >R F A% M3 Sl R 8 LU (505 5
WY 35 235 48 43 B >R FH 49 4 HL B2 (scanning electron
microscope,SEM)F1 X475} (X-ray differaction,XRD),
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). 14633 mL( I 4L) , o I 20 7 < st de i L 430
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Fig. 1  Accumulated biogas production and methane

production during anaerobic co-digestion
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Table 3 Comparison of biogas-producing characteristics for

different TS
e I (TS10%) T (TS12%) T (TS14%)
H ¥y , ,
- 265.14° 323.34" 236.02"
A iE/mL
1S =
159.83" 163.24° 102.49"
mL-g"'TS
VSR
206.03* 209.68° 131.32"
mL-g"'VS
TS 7= Hl fe 2%/
PR 58.23° 70.54" 37.72°
mL-g"'TS
VSR
bk 75.06" 90.61" 4833
mL-g"'VS
AT
fm 7 36.43 321" 36.80
BB /%
S
P 59.50° 71.20° 64.60°
S Bt /%

AR FE R R ZF AR EF (P> 0.05) ; AR FLEFRRZER
BFE(P>0.05),
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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

BEAS A (NHS-N) B R B i AR 1k

JERk & /ARG P AL AR NHL =N, — 7 1
R DR A A W AR AU, 55— D TH S R
iR SR AR P A

FELS Al %0, 3 A UE 4 Y NHL-N ¥R 5 2
“EH—TFRE— AR T AR R EEW)
RS E A ALK RS2 NHL-N MR EERS I,
H TS M 7= A NHL-N ROl B e . T 419
NH.-N ¥ 5 1 o fe AIG, T0 2H 00 T 2L ke e b, = 2%
S ANAE 2214 A1 10 d 35 505 W, 16 AE 2 51 R
934.89,1485.95 F1 1288.10 mg/L, Y] NH.*-N ¥k J&
M T R TS ¢, BiE RN AT, i T H
BT LA NH. =N AR Sy A4 AT 75 /U R 2 IH A
FOLMREEZ W T R, 4 b B Rk e I

224



44 TR TSXPE I FORFEAT 5 4 3R A T ™ R 1 1089

X IR T SR /D, T SRS 4 R 1 B /U LA K i
RNATSAESEAT | PR & T I 1 N -N IR B PR T
FE A || R T A S (= = - R B T T
YDA S o 3 T BB R R TS 5% M s A 4 5 AN
P38 E TS A T3 s i e 3 G5, il 1
Je BT PI6) NHL-N AT R8st v sl A1
() TS 23 BRUE 0T B ) 508 5 N 2 B0 A W B 35
DRNEHERAL, FIREFEANIE . 55—y, M4l
B = B I v BE i) T NHL-N B (%4
W2 NEMEETE LM A, RV ELRBARY, &
FEW TTH FE D, DR AU O v A ) -
R, NHL'-N (97 A s FE A .
1600 -
7_] 1400 -

4a 'ob SRS —— 1 10%
—=— [ 2%
——1IIT (14%

00 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62
I 8)/d
BIs IR PRATN it i NH-N 221k
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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Fig. 8 Comparison of lignocellulose content before and

after anaerobic co-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



