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Summary

The efficient degradation of lignin in kraft pulp wastewater by ozonolysis and microbial
degradation was presented. The effects of operational conditions such as pH and temperature
on the degradation of lignin aromatic ring by ozone were experimentally clarified. The lignin
aromatic ring was degraded by the ozonolysis into various low-molecular weight organic acids
such as muconic acid, maleic acid, and oxalic acid. In the microbial degradation of ozonolyzed
wastewater using an oxalic acid degrading microorganism, strain A28, cells grew in a typical
diauxic growth, i.e. the oxalic acid was degraded only after the exhaustion of acetic acid. As a
result, it was found that after ozonolysis of kraft pulp wastewater microbial degradation by
strain A28 was effective method for the complete degradation of lignin in it.
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Fig. 1 Experimental apparatus for ozonation process

1: ozone generator, 2: heater, 3: water bath, 4: reactor, 5: air diffuser, 6: KI solution, 7: activated carbon, 8: pH

controller, 9: peristalytic pump, 10: NaOH solution
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Fig. 2 Degradation mechanism of lignin model compound by ozonolysis
1: veratrole, 2: guaiacol, 3: catechol, 4: quinone, 5: muconic acid dimethylester, 6: muconic acid monomethylester,
7: muconic acid, 8: maleic acid, 9: oxalic acid dimethylester, 10: oxalic acid monomethylester, 11: oxalic acid
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Fig. 8 Time courses of organic acid concentrations in the ozonation of kraft pulp wastewater at pH 12 and
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O : muconic acid concentration, []: maleic acid concentration, A : oxalic acid concentration
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Fig. 9 Growth profile of cells in the synthetic medium containing acetic acid and oxalic acid
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Fig. 10 Microbial treatment of kraft pulp wastewater ozonized at a reaction time of 15 h
O : optical density of cells, []: acetic acid concentration, A : oxalic acid concentration
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