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Effect of Anaerobic Fermentation Conditions on Biogas Yields
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Abstract; In order to explore the biogas production characteristics of lignocellulosic feedstock, some
typical materials including maize straw, rice straw, cotton straw, rape straw, herbal residue, bagasse and
papermaking residue were chosen as substrates to analyze the effect of retting time, initial pH value and
inoculation rate on their biogas productions. And the biogas production potential difference between
mesophilic ( (35 +2)°C ) and thermophilic fermentation ( (53 +2)%C ) was compared as well. The
results indicated that cotton straw and bagasse could not be started successfully to produce biogas without
retting, but could obtain the highest biogas production after 7 d retting operation. And rape straw could
be fermented successfully and even gain the highest biogas production without any retting. Among all the
raw materials, rice straw could gain the largest biogas production under the mesophilic fermentation
condition (352.56 mL/g). And its biogas yield could only be increased by 20.92% when the
fermentation status was changed from mesophilic to thermophilic condition, which meant that mesophilic
fermentation might be suitable for rice straw. Under the thermophilic fermentation condition, the silage
maize straw could gain the highest biogas yield (480.00 mL/g), which was 82.49% higher than the
mesophilic fermentation. So the thermophilic fermentation might be perfect for silage maize straw. In
addition, the biogas production could also be increased gigantically for herbal and papermaking residues
when the thermophilic fermentation condition was adopted.
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Tab.1 Sources and characteristics of fermentation materials

JERt b3 TEREA 8/ % SRR REIIE/ % PG RTE IR/ % R BTR T 550 %
LEX N A Al KA S5 94. 81 37.58 21.58 19. 02
R OK A Al KA S5 93.20 37.58 21.58 18.38
BOARES BRSO 93.17 47.11 24.12 22.15
WAL AR A WL A B Y 86.25 44.26 17.42 22.71
il e el R 2 S5 82.47 36.33 27.22 9.35
P e el R 2 S 91.87 40.95 19. 66 19.82
rh i WAL B 25 s T 95. 09 39. 65 20. 31 16. 86
e T T 1l B T 93.15 12.50 18.70 21.33
1973 T B AR AR 62.03 10.51 21.17 21.17

1.1.2 4%y 93 Z— RV T HRA S P I B HLEE

S T T A R e e DA SE 3 R TR, 42 R e
hy D e TR R A B 3R AR A A 2R A A bRl R 2
T &, e Fhis Y B 8 A rh ol R 2 4 N TR 5
SRR 1B AT P TR A o 15 U8 A AT 2 5K
(TS) Jy 5.25% , ¥ K P [ K Jit & 50 20 (VS) Hy
64.9% |,

rh L TR A R R 2 i AR (35 £ 2)C AN
(53 £2) CHMF, LARE 25 0 Rk 44 BEAR o 452 7F O
FES YL 50 d 345,
1.2 NFERFZE
12,1 SZ588bt

FEAY B A FE GCO00C A A {4 3% Y \FE20 #I
S5 % pH I (MR —HE R 2408 LI ABRAA) |
CM — 03 %I COD ) 5 4% ( b 5 WL 57K HL 7 b A7
FRA ) A H 34 4 43 B A (ANKOM2000i A1) ([ J7

1.2.2 SeH e B S48 n I vk
JEORE DR S B R, R A B TR A B
1000 mL % B B AT o A 1 S 00 206 B, S I AR G
WLICHR[23 ] o
S W P AR ) H B R AT GC900C BY A
HH TS I, ) TCD A 4% 47 3k, H ™
o FHHE AR I 4, 5 7K 3R TS SR A o ) e 4 i ik
W5, VS BT 5 FRR K B 25 T B, COD R AT T
BRI E
2 HRE5OMW
2.1 HERR MG FERM
2,101 HEJX IR E] A4 5 e

HEIR B E 0 d 7 d 14 d Fi1 21 d 4 47K, B
HE IR S0 20 B 200 g JRORHE AT IR UK 8, Kk I8 TR



138 g ol Bl ¥

20134

&N (35 £2) C 30 My o v I B Rp, 0 R ol R
Y79 30% o [, BB A R R A AR 2 8
X IR A R AT A T S

DAMEIX 21 d O 491 24 35 S X 3 A JEORE A9 35 K
AR pH (EA VS WA (LA . 70 HEIX G 7 o, IR
(14 35 7K 3 it SR K B[] 19 A2 AR B0, Al fR 5 7 80% 72
A OB pH ELTEHEIX S 2 K P BB R AR A 6.0,
SRIGIF IR B T} HFEAE SR 4 R ] 3 fe g 45 (29 7.2)
IRJE— EARFFAELY 7. 2 4R35 5 VS FEHEIXK AT 14 d 22 fk
AKGAEHINE 14 K5 I1 060 B R

A [a] HE X IR [8] 5, Bk A DR S e 1 4 1 2 i
2 PR o YIEURHA L HE X B HE AR UK B
By BE, A5 SRS AT WA RS 3l , 7 0 0124 50 d, 8
A 77 R W] 35 291,95 mL/g, HT b ~F 34 R BRLJ3 %
N 56. 34% , AR RS FH BRI ) R L )
W — LR T R RO AR S RIS T K 45
Ak, 528 O B 0 SRR ) R R
I H R ) A I I 2, I T R HE XA A A H R
WIS RE LR T W, 2 U 7 T A R A H R
B R T RE S (R L PoR), A0 HER
[ S

(ELRR RS 7 v 22 2ol X Ak S R IE K, A
K2 PR Rl HEX Ab BROE W] 45 R Bh S ik )

A WA TR A R T 4 e Bl TR
IXALRE 7 d fEFEAH L, HETX 14 d YRR RS L H 6 Ak
SRR I B 7 A e D ) N B0 K 22 23 S 2 R 0 L1 d A
2., HEIX 21 d B9S2 08 2 d 1L d A0S do fH
PHTE R SR, MEIX AL BRI A BB 3G 078 0™ i, AR
W AR 7 A 25 2 Bt A I N 1] 8 B, EL AR RS A2
X R )52 M e A o HG T M D A T X Ak P R
A BUBRE 23 5 A BRG] B, A BT 2K
Koo QIR BRI T A 5 RS ok 25 & IR A
SIS R R A S X I R e 7 d AL

238 W B A HE X 8] 2E K R T A R
CRAH B 2 (R B Bl A0 ) & MBS TR e T
B r R o PR, R0 S I ) R AT AR I L BR T %
JE R E AR SN 3 %75 i T e R B . TE
I, DA T A ey PR e 57 SRR AR SRy T 45 s o M
X EAT X EE, Q3R 2 Frs o AR, 4 R IX I (] A
7d ETEEN 14 dE R R A A PR L [ A
B 7 SR AN R (LG 2 21 d i, 8] A e
PR RME T B, DRI P B HE XK I 8] N % £ T~
14 d [ B, 25 58 3 i b 3 [0 [ R0, 4 O 1) 3 10K
] AT E R 7 o T T3 SR 1, B A HE X (]
(T, B0 G T R g 7 R L R A e, TRt SR I
HEIX AL BE

R2 HREEXNBEGHERENERESSSENZE

Tab.2 Effect of retting time on biogas production characteristics of corn straw, rape straw and bagasse

HE X 5 H] /d PIRARES ik i H
e S B IR B Bl % — 56.34 —
0 AR /mLeg ! — 291.95 —
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Fig. 1 Biogas daily production curves of bagasse

at different initial pH values
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Tab.3 Effect of initial pH value on biogas yield of bagasse

—— 7R e JERHT JE MEATR S AR AR BB R e &
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Fig.2 Biogas daily production curves of bagasse

at different inoculation rates
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Tab.4 Characteristics of biogas production in mesophilic and thermophilic fermentation conditions

I T e e I Ty S e R Y L SRt e
T R TE SR TE GR TR Wl hE @l i i
HE kT 14 3 43 36 9995 18 240 55.69 58.11 263.03 480. 00 277.43 506. 28
RO RS 20 3 46 40 11365 17 820 54. 62 58. 87 273.20 428.37 293.13 459. 62
B AR 7 4 39 50 11995 16410 58. 85 60. 11 243.80 333.54 261. 67 357.99
iR 5 4 41 42 8 358 9627 59.55 59.75 237.44 273.49 275.29 317.09
FeifE 6 3 48 43 11000 13301 57.41 58.52 352.56 426.31 427.50 516.93
e 13 11 42 42 9621 15155 59. 83 60. 64 267.25 420.97 290. 90 458.22
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1 48 2 2 33 39 5460 11 200 59.09 59. 82 105. 41 216.22 169.93 348. 57
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