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Biodegradation Characteristics of Organic Pollutants Contained in Tannery

Wastewater

WANG Yong"?,LI Wei-guang' >, YANG Li""*,SU Cheng-yuan' >

(1. National Engineering Research Center of Urban Water Resources, Harbin 150090, China; 2. School of Municipal and
Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: In the baich experiments inoculated with activated sludge from tannery wastewater treatment plant, biodegradation
characteristics and kinetics of three tanning agents, naphthalene-2-sulfonic sodium, tannic acid and bayberry tannin, were studied
under aerobic and anaerobic conditions. And the aerobic/anaerobic biodegradation laws of real tannery wastewater with respect to COD
change were also investigated using the same batch experiments. The results showed aerobic degradation was superior to anaerobic
degradation for tanning agent removal and mineralization. The removal rates of naphthalene-2-sulfonic sodium, tannic acid and bayberry
tannin by aerobic biodegradation were >90% , >90% and 50% -75% ,respectively whereas 10% -40% , >95% and 20%-30% ,
respectively by anaerobic degradation. In terms of COD removal about tannic acid biodegradation, the removal rates under aerobic and
anaerobic conditions were >75% and <75% ,respectively. The first-order kinetic constants during aerobic biodegradation of tannic
acid and bayberry tannin were slightly influenced by initial concentrations while initial concentration had a significant effect on the first-
order kinetics rate in the case of naphthalene-2-sulfonic sodium aerobic-biodegradation because naphthalene-2-sulfonic sodium with
initial concentration =70 mg-L~' was toxic to microorganism leading to a significant decline of kinetic constants. Biodegradation of
real tannery wastewater under aerobic and anaerobic conditions represented obvious stage characteristics and the COD concentration had
a good linear correlation with reaction time in the phases of fast degradation and slow degradation. The aerobic maximum specific
degradation rate was 11. 6 times higher of anaerobic degradation.

Key words : tannery wastewater; tanning agent; biodegradation; first-order kinetics; COD removal
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Table 1 First-order kinetics rate constants in aerobic biodegradation

of naphthalene-2-sulfonic sodium
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Fig. 2 Aerobic biodegradation of tannic acid: time-dependent

profiles of concentration and COD removal rate

B % 34 %
x2 BTRESRB - NFERELY
Table 2 First-order kinetics rate constants in aerobic
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Fig. 3 Aerobic biodegradation of bayberry tannin

time-dependent profiles of concentration and COD removal rate
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Table 3  First-order kinetics rate constants in aerobic

biodegradation of bayberry tannin
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Fig. 4 Anaerobic biodegradation of naphthalene-2-sulfonic sodium:

time-dependent profiles of concentration and COD removal rate

x4 —EBERWREEBH R NZERZEH
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