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Abstract: Biosorption of Pb’* and Cu’* by exopolysaccharide (EPS) from the deep-sea psychrophilic bacterium Pseudoalteromonas sp.
SM9913 was investigated. The influence of EPS dosage, pH: equilibrium time and coexisted-ions on adsorption property and the adsorption
isotherm of this EPS were studied. The results show that the equilibrium adsorption capacity ( Q) decreases with the increase of EPS dosage.
The optimum pH for the adsorption of Pb** is 4.5-5.5, and for the adsorption of Cu** is 4.5-6.0. The adsorption equilibrium of Cu’* onto the
EPS is attained within 90 min, while the Pb** adsorption equilibrium time is 180min. (, of Pb** decreases with the addition of coexisted-ions
such as Ca™* » Mg’ ", Na* and K* . Addition of Ca™* , Mg’ * also decreases the Q, of Cu’* » but low dosage of Na* and tested dosage of K*
increase the Q. of Cu’* . Both Freundlich and Dubinin-Radushkevich isotherm equations could well describe the thermodynamics process of
Pb** and Cu** adsorbed onto the EPS. The maximum adsorption capacity of the EPS determined by Dubinin-Radushkevich isotherm equation
for Pb** and Cu®* are 243.3 mg/g (10°C) and 36.7 mg/g (40°C), respectively. IR analysis demonstrates that the group of C—0—C,
acetyl and hydroxyl of polysaccharide are the main functional groups for binding metal ions.
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Fig.1 Effect of EPS dosage on biosorption of Pb** and Cu?*
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Fig.3 Effect of contact time on biosorption of Ph** and Cu?*
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Table 1  Isotherm constants of various models for Pb** biosorption onto EPS

g 2 i/
10 20 35
K/L 1.464 1.114 1.162
Freundlich n 1.091 1.067 1.058
R? 0.9528 0.9642 0.9251
Qn/mgrg™! 1111 1250 1250
Langmuir b/Lemg™! 10.08 x 1074 7.230x 1074 7.840 x 1074
R? 0.2633 0.1897 0.1180
Q,/mg*g™! 243.3 216.7 226.0
Dubinin-Radushkevich BIKJ? *mol 2 13.20 x 10* 14.50 x 10* 11.00 x 10*
E/kJ*mol ~! 19.46 18.57 21.32
R? 0.9288 0.929 6 0.906 1
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Table 2 Isotherm constants of various models for Cu?* biosorption onto EPS
B 5 i/ c
10 25 40
K/L 1.642 2.080 3.157
Freundlich n 0.5747 0.5365 0.4492
R? 0.9440 0.979 1 0.9399
Qn/mgrg™! 55.56 46.51 43.08
Langmuir b/Lemg™! 0.008 470 0.014 85 0.01337
R? 0.8633 0.987 1 0.9358
Qn/mgeg™! 35.59 35.64 36.70
Dubinin- Radushkevich B/KJ? *mol 2 3.400 x 10* 3.100x 10* 3.100 x 10*
E/kJ*mol ~! 38.35 40.16 40.16
R? 0.8942 0.9012 0.8899
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Table 3 Main functional groups observed in IR spectra
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