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A B S T R AC T

Biosorption behavior and mechanism of an exopolysaccharide (EPS) secreted by a psychrotol-
erant bacterium Pseudoalteromonas sp. Bsi20310 isolated from Antarctic sea-ice, for lead(II) from 
synthetic wastewater were studied in this paper. Effects of salinity, pH and dosage of Bsi20310 
EPS on biosorption characteristics for lead(II) were evaluated by batch biosorption tests. The 
results indicated that Bsi20310 EPS presented better biosorption performance for lead(II) in 
salt water than in salt-free water. The equilibrium biosorption isotherms fi tted well to both 
Langmuir and Freundlich isotherm models. Theoretical maximum biosorption capacity of 
191.90 mg g−1 calculated according to Langmuir equation indicated that Bsi20310 EPS had a high 
biosorption capacity for lead(II). The kinetics of lead(II) biosorption onto Bsi20310 EPS could 
be better described by pseudo-second-order model than pseudo-fi rst-order both in salt-free 
water and in salt water. External surface biosorption was the major biosorption mechanism 
while intraparticle diffusion was not the unitary rate-limiting step for the whole biosorption. 
Fourier transform infrared spectroscopy (FT-IR) analysis indicated that the functional groups 
such as –OH, C=O and C–O–C on Bsi20310 EPS may play important roles as biosorption sites 
in lead(II) biosorption.
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1. Introduction

Heavy metals are increasingly introduced into 
water-bodies from industries of mining, electroplating, 
alloy preparation, pulp-paper, fertilizer and so forth 
[1,2]. Pollution of heavy metals has become an impera-
tive concern on their accumulation in food chain and 
serious health hazards caused to living organisms [3]. 
Presence of lead in drinking water above the mandatory 
limit of 0.05 mg l−1 may cause adverse health effects to 

human beings such as anemia, encephalopathy, hepati-
tis and nephritic syndrome [4,5]. Many methods have 
been brought forward to remove heavy metals from 
wastewater and among which biosorption is a prom-
ising technology characterized by high biosorption 
capacity and selectivity, low cost and environmental 
safety [6,7]. Some reports indicated that the microbial 
exopolysaccharides (EPS) play important roles in metal 
biosorption, for instances of the EPSs secreted by fun-
gus Pestalotiopsis sp. KCTC 8637P [8], cyanobacterium 
Lyngbya putealis HH-15 [9], bacterium Paenibacillus poly-
myxa CHL 0102 [10] and deep-sea mesophilic bacterium 
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