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Biosorption of Lead by Rhizopus stolonifer Biomass: 
Role of Functional Groups

Abstract : Biosorption is the ability of biological materials to absorb/ adsorb heavy metals from waste water. 
The major advantages of biosorption over the conventional treatment method includes low cost, high 
efficiency, minimization of chemicals in sludge, no additional nutrient requirement, regeneration of biosorption 
and possibility of metal recovery. With regard to this, the objective of the study was to examine the possible role 
of the functional groups on biomass of Rhizopus stolonifer for removal of lead from water. The role of amines 
and carboxylic groups in the lead adsorption was studied. Result indicates that carboxylic groups are more 
efficient in removal of lead as compared to amino groups as indicated by percent reduction in the sorption 
efficiency of biomass ,after modification of functional groups. Sorption efficiency of the said functional groups 
was confirmed further by observation of biomass after sorption studies under an inverted microscope.
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Fig. 1 Potentiometric titration curves.

Table 1 
stolonifer.

Functional groups present on the cell wall of R. 

PkH   value Functional  
groups

Parvathi et.al 
2007

Present study
 

5.6 5.8

 
Carboxyl

6.63 6.8 Phosphate

9.51 9.4 Amine

Table 2 
at different time interval.

Percent removal of Lead by R. stolonifer biomass 

Contact  time(hrs) % Removal

0

 
0%

2 17.6%

4

 
47.8%

6 68.7%

8 88.66%

Table 3 
stolonifer biomass after chemical modification after eight 
hours.

Percent reduction in biosorption efficiency of R. 

Treatment to the cell 
wall

% Reduction in  
sorption  efficiency

Methylation  of  amines

 
30.23%

 Esterification  of  
carboxylic acids

49.12%      
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Fig. (a) Infrared spectra of raw biomass (After 
sorption).
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Fig. (b) Infrared spectra after methylation of 
amine groups.
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Fig. (c) Infrared spectra after Estrification of 
carboxylic groups.

Plate 1 Biomass after adsorption of lead.

Plate 2 (a) Methylation of amine groups. Plate 2 (b) Esterification of carboxylic groups.
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