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Characteristic and Ion Exchanges During Cu’* and Cd’* Biosorption by

Stenotrophomonas maltophilia

BAI Jie-giong' , YIN Hua®’, YE Jin-shao', PENG Hui', TANG Li-tao', HE Bao-yan', LI Yue-peng'
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Abstract: The characteristics of Cu’>* and Cd** biosorption by Stenotrophomonas maltophilia (S. maltophilia) under different biomass ,
metal concentration and glutaraldehyde content were studied and the correlations among metal biosorption, NO; removal and ion release
were analyzed. The mechanism was explored through ion biosorption, exchange, conversion and release. The experimental results
demonstrated that S. maltophilia was an efficient strain to remove Cu’* and Cd**. The biosorption efficiencies of Cu’* and Cd**
achieved 96.3% and 83. 9% , respectively after dealing with 0. 05 mmol-L ™" aqueous solutions for 120 min with dry biosorbent dosage
of 0.2 g-L7".
bioaccumulation of NO;  and reduction of NO; to NO, . The intracellular transfer and reduction of NO; to NO, during biosorption by

Cu** and Cd** biosorption by S. maltophilia included surface adsorption, transmembrane active transportation,

S. maltophilia were energy-consuming biological processes. It could also promote the release of C1~, PO}~ , SO2~, Na*, NH,, K"
and Ca’*.

Cu®* and Cd** was evident. Moreover, XPS results proved that the valence state of Cu** and Cd** did not changed by biosorption.

From FTIR investigation, involvement of various functional groups like acetylamino, hydroxyl and carboxyl in the binding of

Key words : biosorption; copper; cadmium; ion; Stenotrophomonas maltophilia
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Fig. 1 Effect of biomass on copper and cadmium biosorption
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Fig. 4 Effect of biomass on ion releases after biosorption



14 PV A - FEAZ 27 0 BP0 1) TR R R 5 88 1 S # 221

®1 BHEEEERMSBEFERMAMERXE

Table 1  Relation between heavy metal biosorption and ion release by active S. maltophilia
gz Na* NH, K* Mg?* cl- NO; NO; PO; - S0%-
Cu?* 0.785 " 0.916 " * 0.959 * * -0.09%4 0.897 " * 0.826 " 0.843"* -0.931"* 0.889"" 0.718 *
Cd?+ 0. 569 0.818 " 0.82" 0. 208 0.854"* 0. 687 0. 487 -0.684 0. 595 0.733 "

1) % A P<0.05, % X P<0.01
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Table 2 Relation between heavy metal biosorption and ion release by inactive S. maltophilia

=] Na* NH, K* Mg?* Ca®* Cl- NOy S03-
Cu®* 0.546 0.582 0.383 0. 289 0.716 0. 361 -0.341 0.426
Cd** 0.941** 0.953** 0.835" -0.033 0. 661 0.920" * -0.787" 0.435

1) = K P<0.05, * * K P<0.01
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