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A B S T R AC T

Wangia profunda SM-A87, representative of a new genus of family Flavobacteriaceae, was isolated 
from deep-sea sediment samples near the southern Okinawa. The exopolysaccharides (EPS) 
produced by W. profunda SM-A87 was used as an absorbent of Pb(II) from low concentration 
solution in this paper. The effect of various parameters such as EPS concentration, pH, tem-
perature, contact time, ionic strength and the competitive adsorption of Pb(II), Cu(II), Cd(II) 
were evaluated in batch technique. The adsorption kinetic and isotherm were also calculated. 
The preferences biosorption conditions were, EPS dosage at 0.1~0.2 mg/l, pH value at 5.5, tem-
perature at 20~30°C and contact time for 60 min, respectively. Coexistent cations decreased 
Pb(II) uptake in the order of K+<Na+<Ca2+<Mg2+. The maximum adsorption capacity of Pb(II) 
was 357 mg/g at 30°C which was much higher than those of other biosorbents. The adsorption 
data fi tted better to the Langmuir equation than Freundlich equation. The pseudo second-order 
kinetic model provided the better correlation for the adsorption process, compared with the 
pseudo fi rst-order kinetic model. The competitive biosorption results indicated that Cu(II) had 
a greater effect on Pb(II) biosorption compared with Cd(II). Functional groups (—OH, —COO 
and C—O—C) of SM-A87 EPS possibly involved in Pb(II) biosorption process signed by the 
FT-IR spectrum. This paper indicates that SM-A87 EPS could be applied in wastewater treat-
ment as a promising Pb(II) absorbent.
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1. Introduction

With the rapid development of various industries, 
wastes containing heavy metals have brought serious 
environmental pollution and human health damage, 
mainly for their high toxicity even at low concentrations 
and bio-circle accumulation [1,2]. Lead (Pb) is consid-
ered one of the most toxic and prevalent heavy metals 
in aquatic environment as a result of major anthropo-
genic emission and improper waste disposal. It can be 
a ccumulated along the food chain and is not liable to 

biological degradation and even cause adverse health 
effects to human beings such as anemia, encephalopathy, 
hepatitis and nephritis syndrome [3,4].

In the past few years, biosorption method has attracted 
researchers’ interests in heavy metal removal from aquatic 
environment, which utilized various natural materials of 
biological origin, including bacteria, fungi, yeast, algae, 
etc. These biosorbents have metal seizuring properties, 
and more attractively than chemi-physical methods, are 
able to decrease the concentrations of heavy metal ions 
in solution from ppt to ppb level [5,6,7]. Hence biosor-
bents, possessing both high sorption ability and high 
biomass yield, are ideal c andidates for the treatment of 


