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Abstract : Microscopic structures of Zn( II) surface complexes adsorbed at a & MnO,- water interface were studied using
extended X ray absorption fine structure ( EXAFS) spectroscopy. In a 0.1 mol/ L NaNO; solution of pH 5.50, Zn( II)
was adsorbed onto the solid surface in the form of octahedral hydrous Zn( Il ) ions. The octahedral Zn( II) was linked to
the structural unit of octahedral MnOQg of the & MnO, surface by sharing the O atoms. The average bond length of Rz, ¢
was (2.071 £0.007) A( n=3) and the Zmr Mn atomic distance was (3 .528 £0.006) A( n=3) , which corresponded
to a cornersharing linkage adsorption mode ( weaker adsorption) . Macroscopic adsorptiom desorption isotherm experi-
ments showed that , in contrast to that of Zmr manganite , adsorption of Zn( 1) on & MnO, was highly reversible and no
apparent adsorption hysteresis was observed. EXAFS results indicated that the microscopic mechanism for the high ad-
sorption reversibility was corresponded to the weak adsorption sites of corner sharing linkage bet ween the adsorbate and
adsorbent polyhedra .
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Table 1  Experimental conditions for EXAFS samples

& MnO,/ Zn adsorption data

Sample

cp/geL™! co/ mg* L' o/ mge L' I/ mgeg™" surface coverage/ %
S1 0.4 10 1.4 21.50 15.7
S2 0.4 14 3.1 27.25 19.9
S3 0.4 24 10.1 34.75 25.4
EXAFS 2 5. Mn ,
Zn 0 , 1 2
Zr O Zn( II)(aq) ZmrO 3 6. Zn
2.098 A, 5.8:;Zn0 Zr O Zmr Mn ,Zr Mn
1.97A, 4.3 . Zr O 3.528 £0.006 A( n=3),
R=(2.071 £0.007) A(n=3), 4.
5~6 2.3 Zn & MnO,

,Zmr O
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Table 2 EXAFS results of the first shell (Zm O bond)
K Range Window Zr O
sample /A" Limit/ A N RA /R Ry
D (aq) 5.8 2.098 0.006 18.04
S1 5.1 2.075 0.006 26.27
S2 2~12 1~2.2 5.5 2.075 0.008 19.94
S3 5.6 2.063 0.009 20.20
ZnO(s) 4.3 1.97 0.004 17.3
1) N. ,R. , @ . Debye Waller » Regetor -
3 2 (Zn Mn) EXAFS
Table 3 EXAFS results of the second shell ( Zmr Mn bond)
K Range  Window Zm Mn
Sample /A Limit/A N R A & B Ry
N 2.7~3.7 4.3 3.531 0.010 23.03
S2 2~12 2.6~3.6 4.2 3.521 0.012 27.92
S3 2.8~3.5 4.3 3.531 0.013 29.59
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