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Determination of Optimal Temperature for Biosorption of Heavy Metal
Mixture from Aqueous Solution by Pretreated Biomass of Aspergillus niger
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Abstract

Biosorption is a novel technology that uses dead and inactive biomass for removal of heavy metals from aqueous
solution. Some parameters such as temperature, contact time, solution pH, initial metal concentration, biosorbent
dose and also agitating speed of solution and biosorbent mixing can affect the amount of metal sorption by
biosorbent. The aim of this study was to investigate the effects of different treatments of temperatures (25, 35, 45
and 55°C) on biosorption of metals mixture in order to determine optimal temperature for more metals removal
from aqueous solution. This study uses dead and pretreated biomass of Aspergillus niger with 0.5N NaOH for
removal of Zn(Il), Co(Il) and Cd(Il). In all temperature treatments and in the case of all of heavy metals,
maximum amount of metal sorption and concentration decrease was occurred in first 5 minutes and achieved to
equilibrium after 20 minute. The percent of metals sorption show growth trend with temperature increase.
Between 4 experimental treatments, 55°C treatment was shown maximum sorption and 25°C was shown
minimum sorption amount. The percent of Cr(Il) sorption was increase from 28.5% in 25°C to 44.7% in 55°C.
Also, this increase was from 40% to 58% for Cd(II) and from 37.7% to 65.6% for Zn(Il). About 60% of increase
in sorption by A. niger was due to increase in temperature. Therefore the amount of metals sorption can be
increase, only with temperature increase and without any biomass addition.

Keywords: Biosorption, Temperature, Aspergillus niger, Zn, Co, Cd.
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