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o O ARURAH ARG . A SO AT BT CA() 5 As(V)TE—#k T AR ANTE (Delftia sp.) 22T fh AR s A1
BLl. S55KM: Delftia sp. ARG R, WEBEL . EOLMBILSERER], M EHE(pK) /Y910 4.57, 7.04, 8.22 Fil 10.45;
2 pH<S5 B, Cd(I) 7R AR R MHE K T—IR R, pH>S i, Cd(Il) 7EE AR REHHE22F AR 7EpH 2 ~9 JEHEN,
As(V) TEEARR P FHERNTFBR—KR; MEHRMVRFERNDERES ST Cd, As EAREEmMALEAY, H Cd, As &7
KA S R AT E R . ARFSTIESE, 135 pH 2520 Cd. As FERA: W3 L i) S g2 R 22

K LIEANEE; W M BAISYY; LUK
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Co-adsorption of Cd(II) and As(V) to Soil Bacterium Delftia Sp.

LI Yang'?, ZHOU Li"? DU Huihui'**, LIU Yuling" %, YANG Ruijia'"*?, LEI Ming'-, TIE Boging" >

(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2 Hunan Engineering
&Technology Research Center for Irrigation Water Purification, Changsha 410128, China)

Abstract: In this study, batch adsorption experiment coupled with potentiometric titration and spectroscopy techniques were
applied to investigate the co-adsorption mechanisms of Cd(II) and As(V) to a soil bacterium Delftia sp. The results showed that
carboxyl, phosphoryl, amino and hydroxyl groups abound in bacterial surfaces, with dissociation constant (pK,) of 4.57, 7.04,
8.22 and 10.45, respectively; Batch results showed that the adsorption of Cd in binary system was larger than that in single system
at pH<S, whereas no significant difference was found at pH>5; For As(V), the presence of Cd inhibited as adsorption over the
whole pH ranges (2-9). XPS results demonstrated that carboxyl and amine groups participated in the complexation of heavy
metals on bacterial surfaces, and Cd and As may compete with each other on the adsorption sites. This study confirmed that soil
pH is an important factor affecting the co-adsorption of Cd and As on microbial surface.

Key words: Soil bacteria; Cadmium; Arsenic; Combined pollution; Co-adsorption
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Fig. 2 Potentiometric titration curve and model fit for Delftia sp.
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Fig. 3 Adsorption of Cd(II) and As(V) to Delftia sp.
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Fig. 4 High-resolution C 1s XPS spectra of Delftia sp. before and after binding of Cd(Il) and/or As(V)
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Fig. 5 High-resolution N 1s and C 1s XPS spectra of Delftia sp. before and after binding of Cd(II) and/or As(V)
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