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Background

To overcome the accumulation of toxic aromatic amines in reductive azo dye

biodecolourization, recent studies included combinations of anaerobic and aerobic steps

in an attempt to achieve their degradation. However, very few studies have been

performed wusing sequential microaerophilic/aerobic conditions with the same

microorganism.

Objectives

1. Azo dye decolourization under reductive conditions using a facultative Klebsiella sp.
strain VN-31.

2. Biodegradation by stirring aeration to promote aromatic amines oxidation into non-
toxic metabolites.

Methods

Strain identification was performed by 16S rRNA gene sequence analysis. Dye

decolourization and degradation products were studied by direct measures, UV-Vis and

FT-IR analysis. Total Organic Carbon was measured by TOC analyzer. Acute toxicity

tests were carried using Daphnia magna.

Results

The successive microaerophilic/aerobic stages, using a single Klebsiella sp. strain VN-

31 in the same bioreactor, were able to reductively decolourize four azo dyes (>94%)

and to oxidize the formed aromatic amines into non-toxic metabolites when the medium

was aerated. Some differences in the decolourization time depending on the dye

structure were confirmed by UV-Vis analysis. The disappearance of aromatic amines

during the aerobic stage was confirmed by direct measurement and by FT-IR analysis.

No mortality in Daphnia magna was detected (except for RR198) in the aerated

samples. TOC reduction was ~50% in the microaerophilic stage and ~80% in the

aerobic stage for all the dyes. In the aerobic stage partial mineralization of the dye

degradation products and of the medium metabolites, was confirmed by the FT-IR,

toxicity and TOC measurements.

Conclusions

In a single bioreactor with a single bacterium, only changing the agitation conditions, it

was possible not only to decolorize the dyes, but also to achieve a good degree of

mineralization and low toxicity, with low running and maintenance costs.
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All the dyes tested were totally decolourized (>94%) under microaerophilic conditions forming amines by a 165 RNA gene
identified Klebsiella sp.

In the aerobic stage, oxidation of the amines and partial mineralization of the dye degradation products were confirmed by the
direct measures, FT-IR, toxicity (Daphnia magna) and TOC.
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In a single bioreactor with a single bacterium, only changing the agitation conditions, it was possible not only to decolourize the
dyes, but also to achieve a good degree of mineralization and low toxicity, with low running and maintenance costs.




