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A B S T R AC T

The comparison between the living and dead microorganisms for removing phenol and lead 
from aqueous solution was examined in a batch system. The working sorption pH, temperature, 
mixing speed and contact time were fi xed at 4, 30°C, 250 rpm and 24 h respectively. Biosorption 
isotherms were developed for both the single and binary component systems and expressed 
by four models. Model parameters were estimated by the non-linear regression method using 
STATISTICA version-6 and EXCEEL-2007 software. The maximum loading capacity (qm) of the 
phenol was 30.2018 and 70.0183 mg g−1 and for lead was 36.7888 and 89.8783 mg g−1 onto live 
and dead microorganisms in single system respectively. However, in binary system the loading 
capacity decreased because of competition between compounds to binding sites of biosorbents. 
Desorption effi ciency from living microorganisms was 85.974% and 80.096% under 0.1 M of 
Na2CO3 and HCl, while it was 95.352% and 96.632% from dead microorganisms for phenol and 
lead respectively.
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1. Introduction

Phenolics are present in different concentrations 
in wastewaters of industries such as coal conversion, 
coke preparation, synthetic rubber, pesticide, insec-
ticide, petroleum refi neries, pulp and paper, plastic, 
textile, dye, polymeric resin, pharmaceuticals, wood, 
etc. Phenol and phenolic compounds are among the 
most common organic pollutants of wastewaters that 
require careful treatment before being discharged into 
the receiving body of waters. It should be noted that the 

contamination of drinking water by phenolics at even a 
concentration of 1 mg l−1 could bring about signifi cant 
taste and odor problems making it unfi t for use [1]. Toxic 
metal compounds are frequently used in industrial pro-
cesses and are widely distributed in the environment. 
Lead is one of the major toxic heavy metals pollutants, 
which entered the water streams through various indus-
trial operations [2]. Lead is used as industrial raw mate-
rial in the manufacture of storage batteries, pigments, 
leaded glass, fuels, photographic materials, solder and 
steel products. Lead poisoning in humans causes severe 
damage to kidney, nervous system, reproductive sys-
tem, liver and brain [3].




