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Abstract ; Pretreatment has a significant influence on hydrogen production from cellulosic materials by anaerobic fermentation.
Microwave heating can change the crystal line structure of the fiber material to increase the hydrolysis degree of fiber. In this
study, microwave pretreatments with H,SO,, HCI, H,0, NaOH and NH, - H,O respectively were studied. The results showed
that through microwave treatment of waste paper, the fiber hydrolysis rates during hydrogen production were higher than those of
the untreated. Among them, it produced the highest hydrogen production rate of 44.6 mL hydrogen from 1 g fiber( calculates by
volatile solid, S, ) after the treatment of microwave-NH, - H,O, while the untreated group produced only 13.7 mL hydrogen/g
fiber. Through microwave treatment of fiber material, fiber crystallinity was decreased, the accessibility of substrate was increased,
but no change of chemical structure was found.
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Table 1 Effects of microwave absorber on pH value and cellulase activity

o pH {4 pH value i f% %% % enzymetic hydrolysis efficiency/% -

absorbers Aib 3 i b RS ESVRES Ve inhibitory rate
untreated treated unwashed washed :

H,S0, 1.18 0.82

HCI 1.70 1.09 20.8 43.5 52.1

H,0 7.16 6.87 32.2 39.3 18.1

NH; - H,0 10.35 8.94 23.4 40.8 22.6

NaOH 12.75 10. 38 15.4 42.6 63.8
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Table 2 Effects of microwave absorber on chemical constituents of waste paper

F 4 A9 & i main chemical constituents/%

o AR/ %
absorbers mass loss S R AT
cellulose hemicellulose lignin
X} B8 control 64.83 13.24 3.65
H,0 14.71 59.64 9.82 4.22
HCI 19.18 53.46 9.10 4.79
NH; - H,0 16.07 55.70 10.07 3.84
NaOH 17.59 51.32 12.16 3.71
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Fig.2 200 times magnification SEM images of waste paper after microwave treatments with different absorbers
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