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Enhanced phenol removal by floating fungal populations in high concentration phenol-fed
membrane bioreactor
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Seoul, Republic of Koren

Department of Civil and Environmental Engineering, Yonsei University,
Tel +82-7-2123-5798; Fax +82-2-365-1965, email: parkji@yonsei ac kv

Abstract

Sludge bulking and washing out phenomenon were observed at high concentration of phenol wastewa-
ter in conventional activated sludge processes. Very little is known about the role of “bulking” floating
population in aromatic degradation. In this study we hypothesized that phenol-driven floating populations
may have ability to efficiently degrade phenol. To examine this hypothesis, we used membrane bioreactor
(MBR) to catch floating bulking microorganisms, and then characterized their phenol degradation and com-
munity analysis. In MBRs, phenol was fed individually as a sole carbon source in non-toxic (100 mg/L) and
toxic (1,000 mg/L) concentrations. DO, pH, VSS, phenol, and TOC were measured constantly, Phenol
degradation by floating filamentous populations was evaluated using initial pheno! degradation rate assays.
For cornmunity structure and non-setile microorganism identification, bacterial and fungal ribosomal RMNA
penes were amplified, cloned and sequenced.

[nitially the higher phenol concentration resulted in inhibitive effect on growth in the sludge microbes.
Howewer, after an acclimation period, floating aggregates were formed and the fed amount of phenol was
completely degraded. Microscopic investigation showed that filamentous microorganisms were dominant
in the floating aggregates. The following initial degradation assays revealed that the non-settling popula-
tions exhibited at least five time greater rate of phenol degradation than the settling sludge populations. The
following 18S rDNA analysis revealed that dominant microorganisms in non-settling portions were fungal
populations. The findings suggest that MBR is able to capture the floating fungal populations, resulting 1o
an enhancement of phenol removal in the reactor.

Keywords: MBR; Phenol; Filamentous population; Community structure; Fungal ribosomal RINA gen
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reutilization

Wenrui Zuot, Guoliang Zhang®, (in Meng?, Hongzi Zhang?

jiang University of Technology,

*College of Biological and Environmental Engineering, ZF
Heangzhow 316014, PR, China
o University, Hongzhou 310027, PR. Ching

Wzjut.edi.cn

"College of Materials Science and Chemical Engineering, Zhejian

Tel +86 (571) 88320863 Fax +86 (571) 88320863, emai

fel.

Abstract

A multiple membrane process aimed at reutilization of plating combined wastewater after physical and

wed for selective separation to reduce cost and

/
chernical pretreatment in mechanical industry was develo
easing heavy metal pollution. The process was divided into three stages: firstly,

mitigated the incr
microfiltration (MF) and ultrafiltration (UF) was used to separate the possible organic and suspended mat-



