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Abstract

This study was conducted to improve biological degradation efficiency of toluene as a model volatile organic compound (VOC)

using yeast Candida tropicalis and to suggest an effective method for bioreactor operation. The yeast strain was immobilized with

polyethylene glycol (PEG), alginate, and powdered activated carbon (PAC). The yeast—immobilized polymer media were used as

fluidized materials in an airlift bioreactor. Polymer media without PAC were also made and operated in another airlift bioreactor.

The two bioreactors showed toluene removal efficiencies ranging 80—96% at loading rates of 10—35 g/m®—hr, and the bioreactor

containing the polymer media with PAC achieved higher removal efficiency. Protein contents in the liquid phase showed that the

bioreactor using the yeast—immobilized polymer media with PAC had a higher rate of microbial growth initially than that without

PAC. In addition, the microbial growth rate inside of the polymer media with PAC was five times higher than that without PAC.

Consequently, the polymer media containing the yeast strain and PAC could enhance removal efficiencies for VOCs, and the

immobilization method improve microbial activity and stability for a long—term operation of biological systems.
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Fig. 1. Schematic of the airlift bioreactor used in this study
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Table 1. Experimental conditions of airlift bioreactor operation.
S Descriof Toluene
eps escription . )
concentration (ppm) loading (g/m®—hr)
1. Low toluene loading 455 1
2. Medium toluene loading 90+5 20
3. High toluene loading 15010 4
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Fig. 3. Removal of Toluene in Airlit Column Bioreactor
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Table 2. Toluene loading and removal rates in airlift bioreactors operated under different operational conditions

PAY PACY
Steps | Specific loading ~ Removal rate  Removal efficiency | Specific loading Removal rate  Removal efficiency
(g/m3-hr) (g/m3-hr) (%) (g/m3-hn) (g/m3-hn) (%)
1. 10.13 8.93 88.8 11.57 11.20 9.8
2. 20.07 18.94 9838 20.60 19.71 94.6
33.34 31.06 93.1 357 35.54 9835
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