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Study on Toxicity of Phenol to Anaerobic Granular Sludge
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Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China)

Abstract: To understand the toxicity of phenol to anaerobic granular sludge, the changes of specific methanogenic activity (SMA) ,
extracellular polymeric substance (EPS) constituents and coenzyme F,,; concentration of anaerobic granular sludge at various phenol
concentrations were investigated. Meanwhile, Fourier transform infrared spectrometry was used to analyze the structure of EPS. The
results show that the phenol has little effect on anaerobic granular sludge when the concentration of phenol is less than 100 mg/L.
When the phenol concentration increases from 100 mg/L to 400 mg/L, the special methanogenic activity (SMA) decreases from 173. 4
mL/(g-d) to 57.6 mL/(g-d), coenzyme F,,, concentration decreases from 0. 14 pmol/g to 0. 08 pwmol/g, and EPS concentration,
which is represented by TOC, decreases from 33.1 mg/g to 15. 0 mg/g, when the SMA and the concentration of coenzyme F,, and
EPS in the blank test are 259. 6 mL/(g-d), 0.154 pumol/g and 38.5 mg/g respectively. The analysis of molecular structure of EPS
with Fourier transform infrared spectrometry shows that it has big effect on molecular structure of EPS when the phenol concentration is
800 mg/L.
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Fig. 1 Inhibition and rejuvenation of methanogenic activity

of anaerobic granular sludge
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Fig.2  Effect of different phenol concentration on SMA
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Fig.3 Influence of phenol on the activity of coenzyme F
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Fig.4 Inhibitory effect of phenol on EPS concentration

of anaerobic granular sludge
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Fig.5 FT IR spectra of EPS at various phenol concentration
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Table 1 Main functional groups observed in IR spectra
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