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Lignocellulose Biodegradation and Interaction between Cellulose
and Lignin under Sulfate Reducing Conditions
Jae-Jung Ko, Seog-Ku Kim', Yoshihisa Shimizu*

Advanced Environment Technology Research Division, Korea Institute of Construction Technology, Research Center for Environmetal Quality Management, Kyoto University*

ABSTRACT

In this study, the biodegradation test on lignocellulose under sulfate reducing conditions was
carried out. In particular, the interaction between cellulose and lignin was investigated with
various g—cellulose/g—lignin (C/L) ratios: 42.15, 4.59, 2.51, 1.14 and 0.7. It was shown that the
rate of cellulose degradation decreased in proportion to the lignin content. Assuming first order
degradation Kkinetics, the consequences of competitive inhibition were graphically shown for
different C/L ratios. The relation between cellulose reduction rate and C/L ratio was expressed
by logarithm function with a determination coefficient of 0.97. Lignocellulose reduction rate was
also described as a logarithm function of C/L ratio showing a inhibition effect by lignin. In the
mean time, the rate of lignin decomposition was higher at C/L ratio of 2.51 and 1.14 compared
with C/L ratios of 4.59 and 0.7, indicating that excessive extra carbon source is not appropriate
for lignin biodegradation.
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[Fig. 1) Rates of cellulose biodegradation and sulfide production.
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[Fig. 2) The results of the kinetic analysis
on the relation between the rate
of cellulose reduction and the
C/L ratio(Reduction rate is A in
equation of C®=C exp (-At) ).
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(Table 1) Kinetic Coefficients Obtained Using Equation (2)

CIL ratio(w/w) 42.15 4.59 2.51 1.14 0.7
Cu (g/L) 4.087 4.082 5.674 9.296 14.576
D (™ 0.0034 0.0022 0.0009 0.0007 0.0005
R square 0.978 0.957 0.985 0.993 0.999
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(Fig. 5) The results of the kinetic analysis
on the relation between the rate
of total solids weight reduction
and the C/L ratio (Reduction rate
is D in equation of Cu=Ci exp
(=Dt )).
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