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Abstract: 

was to remove chromium from the leachate using non-living bacterial biomass of Bacillus

absorption spectrophotometer was used to analyze the concentration of chromium in leachate after the completion of 

metals from wastewater and the application of microbial biomass should be recommended for treatment of industrial 
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INTRODUCTION

into aquatic systems mainly by industrial activities and 

the level of contamination is increasing because of rapid 

steel plants, leather tanning, aluminum productions, 

industrial and household sludge, iron sheet cleaning, 

materials, paints, alloys, inorganic chemical production, 

batteries, pesticides or preservatives and metal plating 

and mutagenic health hazard in living organisms when 

pain, nausea, vomiting, severe diarrhea and hemorrhage 

removal of chromium to an environmentally safe level 

in a cost effective manner is of great importance and in 

this situation, biological treatment involving nonliving 

(dead) bacteria offers the reduction of toxic metal levels 

occurs in the aqueous system as both trivalent and 

toxic than trivalent chromium so the reduction of Cr 

containing dissolved metals can be removed by different 

physico-chemical methods such as reverse osmosis, 

solvent extraction, lime coagulation, ion exchange, 

chemical precipitation, membrane separation process, 

recovery by evaporation, neutralization, electro dialysis 

are expensive requiring high energy and reagents, 

incomplete metal removal as well as generate toxic sludge 

as a biosorbent is a potential alternative over chemical 

methods for removal of metals from wastewater by a 

removal of metals using non-living biomass as adsorbent 

material which is metabolism-independent, in contrast 

to bioaccumulation, a metabolism-dependent process 

chromium (VI) from the leachate under the laboratory 

MATERIALS AND METHODS

in a sterile plastic bottle from leachate stream of Sisdol 
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biosorption was performed in synthetic solutions 

removed from leachate under obtained optimum pH 

Isolation of Bacillus spp from soil

      Ten gram of moist soil was weighed and added 

to spread sample on the surface of the agar and the 

Preparation of bacterial biomass

      The bacteria of interest was inoculated into nutrient 

pellet was oven dried at 55

Preparation of metal solutions

      An aqueous solution of hexavalent chromium was 

2Cr 4) 

Biosorption process

of leachate was then conducted under the optimized 

RESULT  AND  DISCUSSION

      Bacillus spp was isolated from soil by spread plate 

biomass was then used for biosorption of chromium in 

groups present in microbes to form complexes with 

metal ions during the sorption of metal (Sethuraman 

to be capable of adsorbing metals on their surface 

or accumulating within their structure (Vinita and 

microbial cells can be affected by pH, biomass dose, 

as biosorbents because of their small size, their ubiquity, 

their ability to grow under controlled conditions, 

and their resilience to a wide range of environmental 

aerobic system to reduce leachate contamination of soil 

for many purposes (such as bathing, irrigation, water for 

cattles) would enter food chain and ultimately has health 

biomass in the laboratory could be an alternative 

approach for prospective insitu removal of toxic metals 

depends on the components of the cell, especially through 

Peptidoglycan, teichoic acids and lipoteichoic acids are 

all important chemical components of bacterial surface 

and functional groups especially carboxyl group have 

polymer of acetylglucosamine and acetylmuramic acid, 

which carry mainly carboxylic and hydroxyl functional 

copyranosyl glycerol phosphate, which carries mostly 

in biosorption is most advantageous for wastewater 

treatment as the dead organisms are not affected by 

toxic wastes; they do not require a continuous supply 

of nutrients and they can be regenerated and reused for 

for extended periods at room temperature without 

The optimum biosorption of chromium (1 ppm) was 

obtained at pH 2 using biomass of Bacillus
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chromium at pH 2 is consistent with the other studies 

42-, 

4-, H2
4-   is the prevalent form which shifts 

to other forms such as H2 4 and Cr2  2- as the pH 

on the surface of biomass are protonated which results 
in a strong electrostatic attraction between chromium 
anions and positively charged biosorbents (Prasad and 

suggests that the negatively charged chromium species 
(chromate in the medium) bind through electrostatic 
attraction to positively charged functional groups on 

overall surface charge on the cells become negative and 

group exists in deprotonated form and has net negative 

become negative and biosorption of Cr (VI) decreases 

number of ions competing for the available binding sites 

sites for the complexation of chromium ions at higher 

ions present in the solution would interact with the 

At higher concentrations, more chromium ions are left 
unabsorbed in solution due to the saturation of binding 

The maximum removal of chromium in aqueous 
of Bacillus 

of chromium from the leachate was removed during the 

Table 1: Biosorption of chromium in leachate using Bacillus spp.

Sample

 Concentration of Cr 

(mg/l)
Cr 

removal 

(mg/l)

Cr removal

R (%)
Before bio-

sorption

A!er

 biosorp-

tion

Leachate 1 0.01 0.99 99

CONCLUSION

Chromium was removed from the leachate using non-
living biomass of Bacillus

low amount of toxic metals such as chromium from 
wastewater and bioremediation of metals can be 

application of microbial biomass should be encouraged 
for treatment of wastewater as well as groundwater 
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Figure 2: Effect of metal concentration in chromium biosorption

Figure 1: Effect of pH in chromium biosorption


