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Abstract: Biohydrogen production from corncob by dark fermentation was reported for the first time. The effects of the
pretreatment condition, substrate concentration and initial pH on the hydrogen production were investigated in batch cultivations. The
maximum hydrogen yield of 107.9 mL/g-TVS and hydrogen production rate of 4.2 mL/g-TV'S +h™* were obtained under the condition

of 1% HCI pretreating substrate for 30 min, 10 g/L substrate concentration and initial pH8.0. The content of hemicellulose in corncob
decreased significantly from 42.2% to 3.0% after HCI pretreatment. The contents of cellulose, hemicellulose and lignin in the acid
pretreated corncob decreased slightly in hydrogen producing process. The results indicate that the acid pretreatment of the substrate
plays a key role in the conversion of corncob into biohydrogen. Fourier transform infrared spectroscopy (FTIR) was used to study the
changes in the corncob composition during the treatment of chemical-microbial process. It was shown that the amorphous domains of
cellulose and hemicellulose were hydrolyzed into fermentable asccharides through HCI pretreatment and the microorganisms had a
devastating effect on the crystallinitiy of the cellulose.
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Table 1 The influences of various chemical pretreatment of corncob on hydrogen production

HCI pretreated corncob

NaOH-H,0, pretreated corncob

Raw corncob

HCI (%) Ps (mL/qg) NaOH (%) Ps (mL/g) Ps (mL/g)

0.1 20.9 0.1 0.22

0.2 445 0.2 0.27

0.4 53.9 05 0.62

13.1

0.8 62.2 1.0 12.0

1.0 67.9 2.0 14.3

2.0 58.1 4.0 9.23
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Fig. 1 Typical cumulative hydrogen production curve
fitted by the Modified Gompertz equation
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g/L, ¥hG pH=7.0 W& SR AT, TR E
XK A BRI s ANl 2 R, I 2 BT
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E 2 ZiHEEX=EEENRIFNG
Fig. 2 The influence of heating time on hydrogen
production

A, 4 AL FRET [E] A 10 min 34 %) 30 min
B, PR AESIM 35.9 mL/g 3 % 66.3 mL/g. Bl &
B 1] 4 2 — AR 8, BRI = R R BT
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Fig. 3 Effect of corncob concentration on hydrogen
production
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A 10 g/l A TE E SE 50 2540 T, 5501 4R pH
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Fig. 4 Effect of initial pH on hydrogen production using
corncob
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Fig. 5 The contents of hemicellulose , cellulose and the
lignin in RS, PS and PSH
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Fig. 6 FTIR spectra (4000~1800 cm™) of cellulose samples:
RS, PS and PSH

Transmittance

A 14607 Y P
1646 11605 1328 4114\
1800 1600 1400 1200 1000 800 600 400
A (em™)

7 RS. PS. PSH #1 RSH 7£ 1800~400 cm™ J& Bl A &9
FTIR i&[E
Fig. 7 FTIR spectra (1800~400 cm™) of cellulose samples:
RS, PS and PSH
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(3) T KL= AT B AR N R R T A FH K
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TEMARAET, KGR K™ &L ) Rl K™ A%
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