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HER T2 55°CJEZ2RS TS Bl FMH I, MEAE 10 d J5 2285 TS Bl 3IA 22.45%; MENE )5 RS R AR I =~
FEW B4R, TS PSR bEHEAR R (A eI 5 B, DAMER A2 5S5°CHF M5 TS =S EHN, 4 349.92 mL/g,
BOTARMEEIN T 7.56%, FIBRHEIEIE RS A HBIR, HENETAL BN 2 /5= A B0 ARt U
55°CLL L 9 d 2RSS THARHERE Y 66.58% . BLUIHEAL &5 SRR, NRNRE IS LRGN K. P
JRAL BB, BRI 5 228 4T 4 32 KIRBRAIC T 28.10%, TS 7=/ it bifi Ab BRVELE . b B A ) f 458 o 5
WG FEAK, AR RS 55°C I 3R N TS =S &, 4 342.36 mL/g, BARAGFIIE = T 8.35%; BtiAs AhHE s
P3RS RN BERS 0] (O SE K, 208 TS PR mR Wi k. LSRR n, HENETRALBE = A5 [ im0 i SR AS AT 4 o &5
P 3R LR A M RE R, AR AT HEORIR BT &8 S5°C I A b MERE,  MEAT IR R IR 4L
Al HENE TR BEAE RS FTR S AR B R 2%
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WG T HEAE 04 2. 4. 6. 8. 10, 12 F1 15 d J5 A5 FT
PRGBS 5, &5 AR, MEARTALEE v] DA
PR S R, BRiE 70%. AR, A
ARG R I, rlEMEE 6 d S RIREAS T4 i
AR BN RS BRI, AR R S G B AR
b, % B RMENLIE B RS A A AL O, HERR S/
FF 90 50 B ACA AR HEALFEFT 1 90.07% . BRI
MRS THERE 04 3. 6 K1 9 d JE RS RAN
=R, SRR, MENETRAL X 22 F5 4T 4k 5=
DA EMBAMER, MENE S 2R 0 O R
P, HEIE 3 d R SRR EB S = 80%
(PN TRV Bk D 17 8, (H 25 R 2 HE A 3 hle 1
FFAHIH, HERE 3. 6 A1 9 d HIZERE TH =<
AU 100.30%. 83.19%K11 77.59%, &4b3E
PR S R ZE T . NEAMIRERE,
i JIE AL B 52 RS AT DR SRR B PR SRR AR
i, HARUEE T HEERE B A G B . th THEIE T
e —NMEWISRE, ZIS RS2 IR . Rk
FRRRURRE . HEAA RN, BKR, O/N 251l
B, DR, T B P M ST T A A Ak B R
PEHAEIE, AH H 7 RS HEE Fisb 215K
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2 DAHEAE I 5] P47 HEALRE L -

T S T e il 5 Al 2 A o AR RS AT AT L)
DB HE N A6 1R e i RS AT S A 2 i
Feo ML REMOAREFT S50 . WAL R I3
WA o3 RS R A ML IR A PO 2 HEBE P A 1)
I ABIARE AT P AS A (FCR HRTEANRE 4, AR L
FAAIBE TG o A, A ARl 8 A HE AL T A 22
SRS FT PRI L RE P AT, A VAR
HERCTRAC BERESE , T A ST o

ASCULEARS N S5Ok, WESE T HEAEAS A THEL B B
ZERH I PRI R, I DAZEARS HE AL 3 15 5L
a9 it DLKE A (2R 0 JsURHE S8 = AU
HERE OANTRRELEEARRED , ASSULHE AL 5 AR FTREA T IR
AR A T HENL I R RS AT K 4l
Jln DIFHUR L HENLHT 5 RS AT R AR SR A%
Ak, DU e RS AT HENE AL 2R (K DA bRvfe, Ak
MR A LR S (PR 2%

1 MR5AZE

1.1 R

FREIW AL G AR E 8, KT, Bl
PRERE R 2~3 em /N B, Tl KBt A& H . ik
% 27 Fh B 4K Ctotal solid, TS) & 70 E
88.30%, YHEKIEE{AE (volatile solid, VS) JFi /0%
1 90.94%, C/N K 89.83, £I4EZ 39.00%+0.70%,
LY FR 29.79%+0.27%, AT 13.29%+0.47%:;
JRZEAAEAEE,  H R R AR 25 74 FR 2 ]
P4t RS YR s = A AT YL, TS N 5.80%,
VS 4 52.80%, pH E K 8.05. L& B4
T E 5y b
1.2 REHZE

PRI G 2 #B7,  ROHEAE FIAL B0 22 R IR R
PP 72 Y S 52 M R0 AS () 98 P A 380 0F 52 s DR A 1
FEHAIREI BRI 20 SR 2 G AL B T A
PR S5 ARG DA R P S 00 2 R
1.2.1 SERRLA LA LA R AL BB AT R

1) HENEFIAb HHE

AR 250 kg, IR ZRYY CO/N HLE 30 A4,
7K &K E R 65% /47, HERIK A2 1.2 m (1)
HETEHEAR, MEAARRAL 2 m®. RIS 2 AN AT, [
ITEEAT o FEMEARH O BTN 21 NEEAFFTF I
8 (G5 PR R ISR SR Sk 2 TR E
SPTAEALE, W HER IR, 0 S HER R T
JA(T0)F] 30°C (T1).40°C(T2).50°C(T3).55°C(T4).
55°CLA L 2d(T5). 55°CLA L 5d (T6) FIS5CLLL
9 d(T7) IR Ta], FAERENILEE A2 3 A4S,
PRI, BGHRAEEMNE TS, VS, f4f4isR. &

PR FRTTE L pH {H, FLARFES T IRE K
PR

2) HENEJEREF IR B 5

TR0 ) SCHR[20] 0 ECHE HEAS [7] e 1) ) 22 %
48 g (TS Jiis)  #M5i 600 ¢ BT 1L ) Hl
W, HACKIR A KIS iR 2 800 g, TRA)
Jis AR 2 min DUIKGE R IREHE N ()8R B
i, T 37°CE1C NHAT AR A, RN 3
AT, BCPEESAT M. R, B R iR
AT IRATINZFE AL EE,  LAIERTS e 7~ <0
oM. R FEF, K5 0. 2. 5. 8. 124 16,
20, 25. 30, 40 145 d BUFE, e KB pH {E
N VFAs (FERMERRIHIR) o BF R 7= A0 H
e, WIS ARE M E & TS Bk %,
1.2.2 RRBEAES EZAREK BT BAF A

ARIGFET 1.2.1 P HE AR P A B S0 HEVEL AR fk
A, DLy S 2B IS 22 RS A J5Uk),  7ESEi =
S N AT 2 R ARG, R R S5 (1) 22
AT IR R 8o

1D BEHUHENE RS

HU TS Jii 36 g IZERE 21 43, 43T 1L 0
P, BV I8 RNV R 22 B AR Mb it 55 25 2 5 B
URJEFREFT) BT y WERimMALEE, fRIFIEN
70 Gy, FEIINHAIY 24 h. H&HRAC TR S 2 RS T R
ZITTC/N 2230 1 1, FHEHRIZKI T 57K R 2 65%)5
M 1.2.1 PHEAE A BRGSO E,  fEsk
U0 WALRIHERE . 2r BIFEIRE A (MO) RN
30°C(M1). 40°C(M2). 50°C(M3). 55C(M4). 4ifF
55°CLAE 2 dMS5). 4EFE S5 CLRLE S d (M6) DAL 4E
£F 55°CLLE 9 dMT)IS WHEAR TR B R i &, ORI
FEFFE TS VS, PedisR. A=A ZE L pH
o SRHUMENE S IRZRE T DA B =7

2) AN[RLE B AR BRS FEAT IR AR I

PR HENE 5 (PR 22 RE B, i
PP e 400 g, FACK RIS TR A 78 42 600 g,
WARA 2 min, )G, T(37£1)CRIHATIREAK
PR, O R A [ M JE Y 4 P REGS
1.3 MEHEHRRFZE

DLHEK SRR SE, R H e =< s K
A AL (GC-9890A, B 5T HE(0 1R NV
HIF R, FEED 8= e & (TCD £
TEED ¢ TS (FI5E K] 105°CHE 24 h, ZEFENNE
VS [ K SS0CHIRE 4 h, ZEELME; KFs
FF5 /KL 1: 10 F 200 r/min $#&% 30 min, JE
WHT pH A e, SRAMEEEVE (pHS-2F &, L
R R2AARA R AR, B W AhmS =
K FH R AT A Ak - A BaEPY AE R
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H,S04-H,0, W, YLEKE &L R MG R
(volatile fatty acids, VFAs) % H A A & % X
(GC-2014, SHIMADZU A #], HAYHHATIE, {FH
Stabil-Wax-DA30 m < 0.53 mm X 0.25 m B B4+,
FID s, FEpThl, DL 4-FUEGIh Whsy; K
FYEIGE (Van Soest) MIE A FELTYER . FeFdE A
KJFiZ (FIWE-6,Velp Scientifica 237, 7 AF) &,
1.4 (EBERFIHHH

X H Origin 8.0 1, Excel2003 #f44b FEIR LG
s, SPSS 13.0 HAF#ATG b, BEAGKI N
95%(P<0.05).

2 HERE5HH
2.1 HERETAEMNEFERE ARSI
2.1.1 SffeTA s XA RAYRIR KA

HEAE L RE SR AL DL 1. WTUAE R
Ja BN, HEEARE T, 19 h S HER RIIA S 50°C, 25.56
h JEHEIAS] 58.9°C, BLIHEATER 1 YCRIsE, BHES
HERFE 42 33.7°C, 2 il [H T, 68 h ML 2] 69.7
C, ZJARUELE 65~70°C2I], ZilfERE:2E 100 h
1165 h HEATER 2 CFNER 3 R, FHE G HER ARt
FRESAE B — RRHME, (ER S L TPl SR A AR
R E, AR UR(TO) HERIAF] 30°C(T1).
40°C(T2). 50°C(T3). 55°C(T4). 55°CLAE 2 d(T5).
55°CLLE S d(T6)s 55°CLLE 9 d(TT)HUEE, XA AK
HEREIRES AR 2 04 6.47.13.33.19.33.23.06. 76.41
164.26 £ 238.56 h HUFEIIl e FEF T ik, A
TR = 1A

75 + —x—HEAR PN — +— IR B I

Narar

60 -

¢
e

4516

i/ Temperature/ ‘C

30 -

0 50 100 150 200 250
RN W] Time/h

E: EHhO~@4 HAEMERIES] 30, 40, 50 55CLLL2d. 55CLL

E5dFS55°CLLE9d ISl AL,

Note: D-@ represents sampling time with composting pile temperature up

to 30, 40, 50°C for more than 2 d, 55°C for more than 5 d and 55°C for
more than 9 d.

B 1 R 3R 0 AL
Fig.1 Changes of temperature during composting process

HERERE R RSAT TS 0K 45 R LIS 2. HEE
AR A B A ol A2 0 2 A R P RS AT LA RORS AT
TR 2 AR, PR HA R, i

FHE SRR AT T KRk . HERE S 35
25 h WHSH TS BRI MBS, U 6.47 h i)
() 2.96%3E NS %5 23.06h 1] 4.06%. 2 )&, BEEHE
W AWT T =, FEAE TS $ R 200y i, 59 0
FEIREG 2 23.06~164.26 h [Hlik B EK, ZJEH ATk
%, XS HERMAAL 3, MEARE i HER B
AN R R, SERSH T R = 2k
28 238.56 h HEJIEALEE 5, F5FF TS Rk Zik 22.45%.

25 ¢

-

WA K
Total solid loss rate/%
a8

—_
=)
T

w

N

2I5 5I0 7I5 l(I)O liS 130 ll75 Z(I)O 2&5 250
HEHEHF ) Time/h
B2 etz d 2R TF YRR AR T
Fig.2 Changes of total solid loss rate of wheat straw during
composting process

2.1.2 Sffleg EARRBK BT A4 R

SRS R RER I 2 BT DL R
AR BRI R R BESORL = A0l . S A B A S
TR ATARAL,  $408 A R SRE  , 25d
J B 003 P 0 BRI, LA A R ) G W R 22
(P>0.05) , & W I T AL B 22 757 SR I+ T 1
BATHHER, XS m A s R, S
B RIS g AR 3R] BE I S R AL 3 -
1) o HEAETUAG B RS AEYE RS P04 A R A A
M, dBEmESEAREE; 2« KEH
JEORIANTH], R YE (RS A BRAERME . ON
) I Sl IR ORI ZE R 3) « BT
(IR TE 3 LAHERE S Ti) CRIENERED feffiy it o
REFRSE, MEARJSORL. FAEGHE . MRS KE. N,
HEPR R /NS S HE AR T 2 . AERR s e 1a],
1 AN RT3 I 7T 25 L () ek TR

28 45 d MR IG5 AL BERGFT 280
REMLE R ILE 3. T LA, EHEEIAR) 55°CHT,
HERETIALEE XS 22 AE TS =AW Bigm, MR
JE& 55CJa, MG TS AERK, N
349.92 mL/g, ZJabEHEHENLHRIFRER, /5 TS
PSRBT, £ 238.56 h [HENEALRR S, 2R
TS 77BN 279.31 mL/g, X AHEAE TG 2 Rl
85.85%. HI ML, HEAEMAIKKARIF- 228577, HE
JIES P00 Ak 3856 i vy 2 i DR AR R I P AR AN B
DAMERR IR £ 55°C I 2285 1 7= SSUR B, (HIRHERE
FHAEARAIEIN T 7.56%-
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i T HENL R RIS B T RS T Rk, FaBR
HEREIE R 22 RS TR Je, HERE S 28R TS 7~
SEWE 3. iTLUEH, 2285 TS P A E e ik 2
S55CRICI WA L, MR TS 55 CIE &AM TS i
ARG, 2223856 h (U 10 d) OHEAEALFE
Jii» ZHE TS 773 BN 216.60 mL/g B HE IR TT4h 2 4%
FEAR T 33.42%. RV I (04 SRS FTHERE AL 2 f5
RWE =0 ST K 22 1A 4 HE I 7 4k 21w DLl SR
FEFF RS, R m R A A A=), H k%
A DUHERE 5 (RS 1 T4 500 JE Rl vT B RS T4 ot
PR, AT FEHE N R A AT T R K
SV HE AL RE AT LA o B R RS F TR o gt b, K0
I3 WM AR ML L ZE IR 5 o A ML TR0 oK
{EHE AR I B o 2 R LI G, B9 T 1%
FEHEVE,  HHERE AL FIN 8] K Kb S8R T4
SRS IR R AT Fka, LAMEE
T VPAGHELRE B IR AN AT, MBI 2 55°CH 1k
HERE AT DAR R 9 P T SR A i

400

A

TR
Total solid loss biogas yield/(mL-g™")

200 o
—a— MR AR TS
—Oo— MM ZERNTS /e

100 +

7|5 l(l)O l|25 l;iO l|75 260 2|25 2I50
HEAE S ) Time/h
B3 ARRART A MRS IR A 49 21k
Fig.3 Changes of biogas yield of pretreated wheat straw with

25 50

the composting pretreatment time

A ALEE Treatment
A7, —==T0
\ —1—Tl
A —u—T72
—o—1T3
W \ —A—T4
y —V—Ts

\e \ —*—T6
. ——17
I <§ .
0 1 1 1 1 1
5 10 15 20 25 30 35 40 45
RWERE Time/d

T TO~T7 205 LIHEILTT 4G HEMRELE] 30, 40, 50, 55, 55°CLA
F2d. 55CLAE 5d#55CLLE 9 d FUREFT R IEURKBE T DRAAUA RS i <
Note, TO-T7 represents the treatments which digested these straw with
uncomposted, composting pile temperature up to 30, 40, 50, 55, 55°C for
more than 2 days, 55°C for more than 5 days and 55°C for more than 9 d
for biogas production.
B4 REKBSA IR NS B 6 AL
Fig.4 Changes of volatile fatty acids content during anaerobic
digestion

KA BR A FE R R Bt B v R T VFAs 5
AR DL 4, TG, S A3 ISFE T+ VEAs
R ERAIL, YO RERT 10~15 d I
hn, 2 JE G BRAE, 20 d J5BAREREZE . N VFAS
A, VFAs TR KN{EN 8 564.78 mg/L,
HINAE T4 KIS 12 d; SA0HE VFAs W IR (E
) 4868.50 mg/L, HIINAE T7 K& 8 K, VFAs
(&5 F 5 KBS A B8, PR E o
RERT DA SR RS FE I g5 0, (e E LR AR A e
b, i FEHE AR 5 S DR AEUR B2 I K A P P T R RN
JEX R, AR R
2.2 FEIBELEMERREAES EEHNEN

AFBAFE 3 MR, By SR Am AL,
FUUHE R AN RS R R o
.21 yHEEERAT ARG RE R

D 2R A AR LR FRAL B S
Ky SR B RS AT KB A3, R BT e 22
FEP AP T A R T RS R LR 1. WA
W, R A S KR, M. R AR
BRI 100 L L. &y SHEREIR)E, R
PRI e TR RN B B SR S8 R BAR, 0 ) A T
1) 5.3x10°, 4.1x10° F1 4.5x10° FEAK k46 5 1
1.6x10*, 3.2x10° F1 1.2x10°, 4} MIFEAE T 99.70%-
99.22%FH 99.73%, 2% B4 FEX % KRG i A=W
B IR R AEL ER TR0 A X A FE 7R 2 R A ) 1)
HEATAAL, MORBESZEL 100% K. b, T4
RIS RS EAE T 4 CUKRE T, AE0n )ik
FAH, XA FEEA T RN fE iR
AEFE KRk T 2285 A G #8507 R R, 1199
T IXBEBY AR R A FE AR I I 50 o

*1 BRRAFXZR/RIEE. NEAERERITHER

Table 1 Count results of bacteria, actinomycetes and fungi of
straw obtained before and after y-ray radiation
sl 41 T TE FLH
Treatment Bacteria  Actinomycetes Fungi
e
AR 5.3x10° 4.1x10° 4.5x10°
Unpretreated wheat straw
S
IR 1.6x10°* 3.2x10° 1.2x10°

y-ray pretreated wheat straw

2.2.2 ARFIBREFRAIE A AR H R

PR RS IS C/N & 30, F I KRS
TKE A 65%J5, (S0 = P AR R AT 3 Ao
W AU HE AL, FEREAN I 8] 2 (R B — AT
I IA], A O N AR B A 2 ) B — A P 34
5 o ASEADLHE Aol R L B () ARk DL S

PR FOUHE JIE ot it b 2 R PR AL R O 45 R W3R 20
ALLEH, ERP AR VS BB RE (14T
B, FEEAEEWRE 23 h )5, X 5HEIE AL
BRIy &5 R —2, 430 IARESE T 4R 19 52.05% 41 91.53%
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HEFUHE LIS /) Time/h

e M1~M7 3R RAC BB 30, 404 50, 55, 55°CLL 24, 55°C
VAL 5 d A 55°CLLE 9 d BIRSFT A ISORHEAT RAARE 1 < o

Note: M1-M7 represents the treatments which digested these straw with
treated temperature was 30, 40, 50, 55, 55°C for more than 2 d, 55°C for
more than 5 days and 55°C for more than 9 days for biogas production.

s Karitae PR R
Fig.5 Changes of the temperature during simulated
composting process

A M B0 45 RN ) 49.15% 11 90.99%, 7 I
PUHE AL FIAEIE B T FEFF A ML B2k o R0 I e
PR T RANNBE R, FAERGERET
B, MARIE I 30.60% B AR 258 5 45 o i 1)

22.00%, BEAKT 28.10%; AT 2 B35 Wi A,
EFRRARME BEAN K. DL L5 AR, AN )L 5 b 3
WSR2 R 4l e, 3 RS ML O, U
HEAEFRAL BRI R, HERE TR R R S WA R AT
YT BN 2 R ) LR 3R, W RS R LA B k%
A7 — 52 BTk -
2.2.3 EARRELFANFHN

A0 HE JIE AN [i] B 301 %) 22 s DR A A e - R 4 R
W2 3. WLLE H, ANFHR A EE RS TS P A5
AR, RS TS 7=/ 5 bl b BEE SR b 21
) (RS SE 1 N B A, 7RSS IS 2 55°C (M4)
I3RAFCK TS P, A 342.36 mL/g, BHRIEH)
LRI T 8.35%, SHEAUTHALFE RO RAN Y, £
T KT 22 G ) JT 45 W) T R TR 0 R T o A T 4k B 3o
FEAP P E T, iR ARSI N, b I (A 4k 22 4E
K, RN TS PR M PRI, 156 45 A 22
(M7) TS P <584 269.51 mL/g, BARIHIUA K
T 14.83%, AR UL B R S AR FE I ORI A
T JG B2 R IRAA R BE =, IR S HEAR AL
R4 R 8., SOEHPRESELHE ER
(P>0.05) .

F2 ERUERIE R EREE AR

Table 2 Changes of physico-chemical properties of wheat straw during simulated composting experiment %
Trfftfrfent Total oar’:]gfrtiﬁcﬁ carbon FERTERIE VS Cﬁfﬁie H:r;igjegl’iﬁl.lise ﬁii
MO 52.05+1.42a 91.53+1.04a 37.11+£2.98a 30.60+0.14a 14.14+4.34a
M1 51.8742.50a 91.514+0.03a 41.94+1.19a 29.11+1.05ab 12.00£1.47a
M2 51.1940.04a 91.394+0.43a 39.78+0.69a 29.78+0.92a 12.71£1.86a
M3 51.29+2.37a 90.32+0.39ab 38.34+0.55a 28.88+0.20ab 13.71£2.57a
M4 51.82+0.02a 91.87+0.03a 41.74+0.14a 28.71+0.57ab 11.17+1.12a
M5 49.85+0.20a 91.03+0.09ab 40.99+1.05a 27.60+0.52ab 10.67+1.36a
Mo 49.15+0.28a 90.99+0.60ab 42.05+2.01a 26.51+1.80b 12.67+0.43a
M7 48.76+0.36a 89.55+0.27b 37.69+0.38a 22.00+0.03¢ 12.99+£5.04a

e AAR RS TERF RS (P>0.05), BT ZEREF (P<0.05).
L2d. 55CLLL 5 d A 55°CLLL 9 d IAEFT A JsURRIEAT DRARUR ™0 S

MO~M7 73 HMRRAAL . AbERIEE S 30°C. 40°C. 50C. 55°C. 55°CLA
, FH

Note: The same column data marked same letters within same factors, indicate no significant difference (p>0.05), or have significant difference (P<0.05).
MO-M7 represents the treatments which digested these straw with untreated, treated temperature up to 30°C, 40°C, 50°C, 55°C, 55°C for more than 2 days, 55
C for more than 5 days and 55°C for more than 9 days for biogas production. The same below.

F3 ERUEREERNESEE
Table 3 Gas data of pretreated wheat straw

POl MO Ml M2 M3 M4 M5 M6 M7
TS P4
. . oy 315.97+15.75a 321.94+1.37a 327.29+0.49a 339.17+7.46a 342.36+6.87a 322.57+17.38a 308.06+9.23a 269.51+9.13b
TS biogas yield/(mL-g™)
S =N
A v 46.98£0.22b  48.194+0.18a  46.47£0.36b  46.82£0.43b  46.45£0.19b  46.67+0.55b  46.41+0.39b  46.93+0.27b
Average methane content/%
TS 7= Hii i

+ + -+
TS methane yield/(mLg") 148.43+6.79a  155.14+£0.66a 152.08+0.23a

158.81+£3.49a 159.04+3.19a 150.04+8.11a 142.96+4.28a 126.47+4.29b

2.2.4 VFAs #5754k
PRAA R eI R h S A B K AR VFAs [R22 46 L
K 6. WTLIAH, &4 VFAs 4@ aiil,

SRS G, S AL VFAs & friRie s 8~
12 KikBEcK, ZJG&E . VFAs i KN

8893.20 mg/L, HIIIAE M3 K 12 K, HIkA
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8472.85 mg/L, HILAE M4 K 12 Ko 7E%AH
W, M4 KR VEAs W N FFE RS, 4ify
BRI T B, 3R B AL PR RS I /K A = TR
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Promotion of biogas production of wheat straw by controling
composting pretreatment temperature

Chen Guangyin, Ma Huijuan, Chang Zhizhou™, Ye Xiaomei, Du Jing, Xu Yueding, Zhang Jianying
(East China Scientific Observing and Experimental Station of Development and Utilization of Rural Renewable Energy,
Ministry of Agriculture, Institute of Agricultural Resources and Environment,

Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Composting pretreatment has been widely used in biogas plant of agricultural straw for improving
biotransformation rate of lignocellulosic materials. However, the mechanisms on composting pretreatment of
agricultural straw for biogas production need more research. In this study, two experiments were conducted to
evaluate the impacts of composting pretreatment on biogas production of wheat straw. In the first experiment, the
wheat straw was directly used for composting and then composted straw was used in the biomethane potential
(BMP) test. For the second one, wheat straw was sterilized by gamma ray radiation pretreatment and treated under
different temperature with different time. Then the treated straw was used for the BMP test. The results of
experiments indicated that large percentage of organic matter in wheat straw was degraded during composting
process. The total solid (TS) loss rate of wheat straw was only 4.06% when composting pile temperature was less
than 55°C. When composting pile temperature was set up at 55°C, the TS loss rate of wheat straw increased
22.45% after 10 days’ composting treatment. Gas data showed that biogas production rate of wheat straw was not
improved obviously. The TS biogas yield of wheat straw increased with composting pile temperature and then
decreased. The highest TS biogas yield of wheat straw of 349.92 mL/g was observed at 55°C of composting pile
temperature, which is 7.56% higher than that of uncomposted wheat straw. There was no significantly
improvement in biogas production between composted and uncomposted wheat straw during composting process
for organic matter loss of wheat straw. However, longer composting time led to lower biogas yield of wheat straw.
When composting pile temperature was kept at 55°C for 9 days, The TS biogas yield of composted wheat straw
was only 66.58%. When the content of organic matter and material composition of wheat straw were changed,
content of hemicellulose of wheat straw was decreased by 28.10%. Results of gas data of simulated composting
experiment showed the same trend as the first experiment. The highest TS biogas yield of wheat straw of
342.36 mL/g was obtained at 55°C with 8.35%, which is higher than that of control. Therefore the high
temperature from composting process is an important factor of destruction of lignocellulose structure and
improving biotransformation rate of wheat straw. When the composting pile temperature was set up at 55°C,
anaerobic digested inoculums was added into straw pile and can be used for biogas production.

Key words: anaerobic digestion, biogas, temperature, wheat straw, composting pretreatment
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