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Sorption characteristics of Pb(Il) from aqueous solution by
extracellular polymeric substance (EPS-07) of lead-resistant and
producing flocculant strain Klebsiella pneumonia

XIN Xin, YAO Li, CUI Ke, YE Zhi-xiang, YANG Yi-jin, YU Jing

(College of Resource and Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: The biosorption characteristics of extracellular polymeric substance (EPS-07) of producing flocculant strain
B-07 as lead-resistant for the removal of Pb(Il) from aqueous solution were studied. The results show that the extent of
adsorption capacity is 61.5 mg/g when the dosage of EPS-07 is 0.8 g/L, pH=5.5, adsorption contact time is 80 min, initial
Pb(II) concentration of aqueous solution is 50 mg/L, respectively. The biosorption equilibrium data are better described
by Langmuir isotherm model, and the adsorption reaction of Pb( 1) by EPS-07 follows the second-order kinetic model.
The carboxy, hydroxyl groups of EPS-07 are involved in chemical interaction with the Pb(Il) ions depicted by Fourier
transform infrared spectroscopic (FT-IR) results. Moreover, SEM observation indicates that the EPS-07 surface is loose,
and then obviously changes to campact after the EPS-07 surface loaded with with Pb( II), where cry stalline deposits are
deposited on the EPS-07 surface. Also, biosorption of Pb(1I) is confirmed by EDS analysis, which reveales the presence
of Pb(II) signals on the EPS-07 surface.
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Fig. 1 Effect of time on Pb(Il) adsorption by EPS-07

(Dosage of EPS 0.8 g/L, 30 ‘C, pH=5.5, and 160 r/min)
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Fig. 2 Effect of pH value on Pb(Il) adsorption by EPS-07
(Dosage of EPS 0.8 g /L, 30 °C and 160 r/min for 80 min)
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Fig. 3 Effects of EPS-07 dosage on Pb(Il) adsorption (30 C,

pH=5.5 and 160 r/min for 80 min)
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Table 1 Adsorption isotherm equations

Isotherm type Adsorption isotherm equation R’
Ce
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Fig. 7 Pseudo first-order plots
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Table 2 Values of parameter of kinetic models

Initial Pb(IT) Parameter of first-order kinetic model Parameter of second-order kinetic model
concentration/ 0./ Ot ) o . o/ Ocal/ 2
-1 Kinetic equation _ _ R Kinetic equation _ _ R
(mg-L™) a (mggh) (mggh d (mggh) (mggh
1 0.026
30 1g(39.8—0)=1.6-0.004¢ 56 39.8 0.95 0 +0.0171 56 58.5  0.996
1 0.04
50 1g(48.5-0)=1.69-0.005¢ 61.5 48.5 0.97 §=7+0.016 61.5 62.5  0.998
1 008
70 1g(50.3-Q)=1.7-0.007¢ 62 50.3 0.98 §:T+O'0155 62 64.5  0.997
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Fig. 9 FT-IR spectra of EPS-07 before adsorption(a) and
after adsorption(b) of Pb(1I)
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Fig. 10 SEM images and EDS patterns of EPS-07 before(a) and after(b) adsorption of Pb(1l)
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