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Fig. 1 X-ray powder diffraction patterns of birnessites different in Mn

oxidation state ( AOS)
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Fig. 2 L, -edge X-ray absorption fine structure spectra of
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Fig. 3 L, -edge X-ray absorption near-edge structure spectra of Pb in the samples [ in the present paper (a) and in the literature (b) ]
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Fig. 4 First derivative of normalized X-ray absorption near edge structure spectra of the samples
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Fig. 5 Oscillation function y (%) of the L -edge extend X-ray absorption fine structure spectra of Pb in the samples
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Table 2 Structure parameters of the samples fitted with EXAFS

Pb-0O1 Pb-Mn2 Pbh-Mn3
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Atomic Debye-Waller Atomic Debye-Waller Atomic Debye-Waller  Figure of
Sample -nation . -nation ) -nation .
separation N factor separation N factor separation factor merit
N
R (nm) o’ R (nm) o’ R (nm) o’ R;
HBI1y, 0.229 1.4 0.018 0.360 0.9 0.012 0.379 2.2 0.011 0. 024
HB2-1,,  0.226 1.2 0. 006 0.356 1.0 0.010 0.375 2.8 0.011 0.019
HB3,, 0.227 2.7 0.019 0.357 1.7 0.012 0.376 3.4 0.011 0. 032
HB2-2, 0.227 3.1 0.014 0.357 2.8 0. 009 0.377 6.1 0. 008 0.031
Pb-01
FERs o EFRw
[ DAAE
‘ B e
= Coordi
Atomic Debye-Waller
Sample -nation
separation factor
N
R(nm) o’
PbhO
0.226 4.3 0. 023 0. 020
(ortho)
Ph** 0.253 8.2 0. 028 0. 003

T < DL W R o L 37 5 2 B T SR 11 908 68 06k I F it 2 BRRE W PHO. (V5 SR ) 1381, S5 = 0.95 07y Debye-Waller [HF, R, 5016
BE 3 2R LA i 22 I Notes: In fitting coordination shell of the samples, the amplitude reduction factor (S)) used is obtained from a reference PhO

(ortho) sample. Here S; = 0.95 , ¢ = Debye-Waller factor, and R, = figure of merit of the spectral fitting of the samples
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(A Double-corner-sharing complex; B Single-corner-sharing complex)
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STUDY WITH EXAFS OF SURFACE COMPLEXATION OF Pb’* ADSORBED
ON BIRNESSITES DIFFERENT IN Mn OXIDATION

Zhao Wei'? Tan Wenfeng'® Feng Xionghan' Liu Fan'" Xie Yaning' Xie Zhi*
(1 Key Laboratory of Subiropical Agriculture Resource & Environment, Minisiry of Agriculiure of
China, Huazhong Agriculiural University, Wuhan 430070, China)
(2 State Key Laboratory of Soil Erosion and Dryland Farming in the Loess Plateaw, Institute of Soil and Water
Conservation, Chinese Academy of Sciences, Yangling, Shaanxi 712100, China)
(3 Betjing Synchrotron Radiation Facility, Institute of High Energy Physics, Chinese Academy of Sciences, Betjing 100039, China)
(4 National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefet 230029, China)

Abstract  Adsorption patterns of Ph>* on the surface of birnessites different in Mn oxidation were studied with an X-
ray absorption fine structure ( XAFS) spectroscopy and mechanism of the adsorption explored by comparing the patterns.
Results show that birnessites high in Mn oxidation were high in Ph>" adsorption capacity. Nearby a Pb’" ion adsorbed on
the surface of birnessite existed one Pb-O and two Pb-Mn shells. In birnessites the same in Mn oxidation, when Pb>* ad-
sorption was low (600 mmol kg '), the coordination number of oxygen atom and Pb”>" in the Pb-O shell was 3. 1 and they
were 0. 227 nm apart, and the coordination number of Mn atom and Pb’" in the two Pb-Mn shells was 2.8 and 6. 1 and
they were 0.357 and 0. 377 nm apart, separately. When Pb** adsorption rose up to 2 344 mmol kg~', the coordination
environment distorted. According to the fitting, in the Pb-O shell, the coordination number of oxygen atom and Pb** de-
creased to 1.2, and the distance between the two was 0.226 nm, and in the two Pb-Mn shells, the coordination number
of Mn and Pb*>* decreased to 1. 0 and 2. 8, separately, and the distances between the two was 0. 356 and 0. 375 nm, sepa-
rately. In birnessites different in Mn oxidation, Pb’" adsorption patterns were basically the same. The three adsorption
patterns commonly found were single-corner-sharing complex formed on side surfaces of layers along u axis, double-corner-
sharing complex formed on side surfaces of layers along a or b axis, and triple-corner-sharing complex formed with the oc-
tahedral vacant sites. The amount of Pb°" adsorbed increased with increasing AOS in birnessite, which led to decrease in
Pb’" coordination number between Pb and O in Pb-O shell and Ph-Mn shells due to the distortion of the Pb’" coordination
environment.

Key words Birnessite; Ph>" ; X-ray absorption fine structure; Adsorption; Surface complexation



