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Fig.l1 Experimental setup for batch anaerobic digestion
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Table 2 Main composition of the steam-exploded corn stalk 1%

W H 20MPa60s 20MPa 9s 20MPa 150s 25MPa, 60s 25MPa, 90s 25MPa, 150s 3.0MPa, 60s 3.0MPa, 90s 3.0MPa, 150 s
AT 10.9 9.52 9.87 12.75 11.76 13.25 1151 11.53 10.31
LF Y% 26.88 26.01 19.14 1211 12.30 10.08 9.88 8.84 6.18
R 3 30.69 29.20 30.64 3259 3534 3593 3104 30.75 30.95

) BEBENR @iﬁ%%ﬁ&%&mlgﬂ@m,ﬁﬁﬁ%,Iﬁ%

A SR TR 22 o T B A i 28V R s ) VT B A B 2

2.1 ARREIF[BHZFHTERABBSTELWL PR, RN IR, KRS Z LB,

2,11 R FRFHTA P AR LT YE R o) S, FEATEE AL, 2.0. 25

CEAN[RIVRIEE Hs JF7 Ab B 0 R T S DR A A TR ) A7
REWE 2 iR, RS RBEIIRSFT AL TP I =<
oA 182.08 mL, ZRRA T AL B I AL FF A AR VR A FF 7
AEIE N 34%~67.36%. {L/kJ1 3 MPa, fREINT] 90 s
HIAAE T, R A BE R RS 7 R T R v 4 o B v
KEIEE] 304.72ml. [Al—/NMRBES T, FELR B I/
T 90s I}, Bt R B I IR) R 2B, B T4 RS R IR 725
A B R LE 90 s #) 150 s X [F], B R
R R, P REAME N EARRGTE )T,
TR NT QO s I, PRy 28, (HAERHE N
R T2T 90 s Ja, P sz BmWidgi/ N, R Ta
90 sif, 3.0. 2.5f12.0 MPa i }J F&Eve YR &
3510 304.72. 301.3 F1297.24 mL. n[LLEH, BEEZE
VBRI s, FEF =R Em e, (RGN

o
wn

300
285
270
255

AR /mL- (g TREFF) ™

240

60 90 150
Rl /s
A2 IREABEHNFRGEE TRBAAE

Fig.2 Biogas production rate under different steam-exploded
pressure and retention time
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Fig.3 Daily biogas production curve under the steam-exploded
pressure 2.0 MPa
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Fig.5 Daily biogas production curve under the steam-exploded
pressure 3.0 MPa
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Fig.6 Cumulative biogas production under different steam-exploded condition
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Application of steam-exploded technology to anaerobic digestion
of corn stover

Wang Xutao', Zhang Bailiang**, Song Andong?, Luo Zhihua®, Ren Tianbao®
(1. Key Laboratory of Renewable Energy of Ministry of Agriculture, Henan Agricultural University, Zhengzhou 450002, China;
2. Pingdingshan Institute of Technology, Pingdingshan 467044, China)

Abstract: Steam-exploded technique was applied as corn stalk pretreatment to biogas enhancement in the process of anaerobic
digestion. The effects of steam pressure, retention time in anaerobic digestion processes of steam-exploded corn stalk were
investigated. The results showed that the steam-exploded corn stalk is more easily to be digested than the unpretreated. The
ability to be digested of the steam-exploded corn stalk improved as the increase of steam pressure, the biogas production are
greatly enhanced in the range of 34 to 67.36 percent. The biogas production can reach 304.72 mL/g of dry corn stalk with the
pressure of 3.0 MPa and the retention time of 90 s. The start-up time and the period of anaerobic digestion of steam pretreated

corn stalk were al significantly shortened.

Key words: steam explosion; anaerobic digestion; steam-exploded pressure; biogas production



