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ABSTRACT 
The leather industry is considered a polluting industry as it generates effluents which are characterized 

by high amounts of organic and inorganic load. One of the most important elements in the inorganic 
fraction is chrome. In this investigation, the capability of aerobic activated sludge to biosorp chrome was 
evaluated in a synthetic chrome solution and in tannery effluent. The wastewater contained a high levels 
of chrome (3014 mg/1) and COD (10306 mg/1). The estimated COD:N:P ratio was as high as 2015:30:1. 
In the synthetic chrome experiment, three concentrations of chrome were studied i.e. I 00, 500, 1000 mg 
chrome/!, where and chrome removal percentages reached 10.6, 9.3 and 11.9, respectively. While in 
the tannery effluent, the removal percentage was very high; the chrome removal reached 99.98% after 6 
days in undiluted and water diluted ( l :2) effluent. The chemical oxygen demand (COD) was monitored 
during the tannery effluent treatment, where a 72.5% reduction at the sixth day was achieved. 
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1. INTRODUCTION 
Chromium is found extensively in tanning 

industry effluent. When wastewater effluent, 
containing chromium, is discharged into the 
environment, it poses a serious problem to the 
quality of such an environment, therefore, removal 
of chromium from waste water is obligatory in 
order to avoid water pollution through removal of 
chromium before wastewater discharge. 
Legislation by different governments, demands 
that the concentration of Cr in discharges should 
be less than 0.5 mg/1 (Water quality standards 
hand book 2"d edition, 1993). 

The current methods being employed, such as 
chemical precipitation, are not able to reduce the 
chrome concentration to the desired levels. Using 
various microorganisms as biosorbents for 
chromium removal, offers a potential alternative 
to existing methods for its recovery from 
industrial wastewater (Onyancha eta/., 2008). 

The discharge of effluents containing Cr (VI) 
and Cr (III) contains concentrations ranging from 
tenths to hundreds of mg/1. Hexavalent chromium 
is considered the most toxic form of chromium, 
whereas trivalent chromium is much less toxic. 
Because of these differences in its toxicity, the 
discharge of Cr (VI) into surface water is 
regulated below 0.05 mg!l by the U.S. EPA, while 
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total Cr including Cr (III) and its other forms is 
regulated below 2 mg/1 (Park eta/., 2004). 

The tannery, commonly use basic Cr (Ill) 
sulphate [Cr (H20)s(OH)S04] in the tanning 
process (Sharma and Adholeya, 20 II). 

The first report on using bacteria in chrome 
reduction came out in the late of 1970's. Number 
of bacterial species have been isolated and shown 
to be capable of reducing Cr (VI). These species 
belong to Pseudomonas, Escherichia, Bacillus, 
Enterobacter and Sulphate-reducing bacteria 
(SRB) including Desulfovibrio, Desulfomicrobium 
and Desu/photomaculum. (Park eta/., 2004). 

Also, the activated sludge can be used as a 
detoxification agent to reduce Cr (VI) to Cr (Ill) 
and to adsorb Cr (III) on the suspended solids 
(Stasinakis eta/., 2004). 

The treatment and safe disposal of hazardous 
organic waste material in an environmentally 
acceptable manner and at a reasonable cost is a 
topic of great universal importance. Usually 
treatment of organic pollutants in wastewater is 
performed by applying two steps, firstly a 
chemical treatment, which targets the most non­
biodegradable fractions of wastewater; followed 
by a biological treatment (Mantzavinos and 
Psillakis, 2004). 

Biomass synthesis, oxidation, denitrification 














