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2.1 #HRHEHE

25.0°C F,7£ 0. 1M NaNO, /i 5, 43 HI I & Zn
(M) ZEKED (pH 7.50) F1 -MnO, (pH 5.50) 14
W - R 2 R RN B R R O R B UK R R
Bt ) [ AR 4 5 B F EXAFS W 2. XF 3 A Zn-y-
MnOOH # Zn-3-MnO, W% Fff #£ 5 23 B AR 3 A ST,
ST ,SI #n S1,S2,S3,Zn W it & 43514 15.3,17. 4,
20. 5mg/g #1 15.7,19.9,25. 4mg/¢g.
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PLBLHE /M, R ¥ /M [ %€ 72 EXAFS I 2 2%
E. X FZHY pH2 B Zn(NO,), ¥, A& i
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(aq) AAEALE) Zn(H,0) " KA B FRRFME,6  FLAMEALH U E AL R AL, 0 R F Zo 4 4
ARG T BISRAE Zn A BTG BN R MR ;200 (R O JRFEILE, SCHRERMEMAm .
) Zn-O J& 7 [B] BE A EC AL 20N 1. 96A F1 4.0, Zn J&

%1 SHEY Zn’* (aq),ZnO(s),Zn-y-MnOOH % Zn-3-MnO, Mg fi £ 5 EXAFS £ #74 £

K range 4 Zn-0 shell 4 Zn-Mn shell
Sample e R window oNe RAD oP/R2 R window NI Rl/Ab o2 /A2 CN,® R/AP o2/A
/A /A
Reference
Zn** (aq) 2—I12 1—2.2  6.0° 2.08 0.006
ZnO(s) 4.0° 1.96 0.004
Zn-y-MnOOH*
S1 3.9 1.99 0.006 2.4—3.7 0.8 3.10  0.005 1.3 3.56 0.005
ST 2—12 1—2.2 4.1 1.99 0.008 2.4—3.6 0.7 3.07 0.005 1.2 3.54  0.005
SII 4.0 2.01 0.006 2.3—3.7 0.8 3.05 0.005 1.0 3.53 0.005
Zn-3-MnO, *
S1 5.1 2.08 0.006 2.3—3.7 4.3 3.53 0.010
S2 2—12 1—2.2 5.5 2.08 0.008 2.4—3.6 4.2 3.52 0.012
S3 5.6 2.06 0.009 2.4—3.6 4.3 3.53 0.013

a CN +£10% ;b R £0. 024 ;¢ 14 B & % ;d BEAS n =3.
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e 5 MnO, AT RS - M -0 R4S (R
B 3(a),(b)). Zn-Mn & TR B8 E R H-H 44
J5 20 2 5 A [ VR T VR R 0 (SRR ) , T R
F IR BEAR K 14 £ - F 45 6 O 2R 00k 2 e 5 G T R
REER T (558 ).
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FEHE ;Y pH=6 B, Zn" B TR B KMEER—FRF  [0,,] - 6H,0) , K4 ¥ 5T MO, /\ T {458 13 3t
Zn(OH) 'k fi =" EBEMAERMIE, Zn (1)  FIdip RASTRI R R G 1, B R G & — 2
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KAF,E 1/7 B Ma* " i B R 0%, EXAFS
SR Zn B9 —EALE K Zn-Mn 2, Zn-Mn R
FlE BE R 3.53A. RE Zn-0 JE F [ BE 2. 07A 0
Mn-O JEF 8] B 1. 92A"") | Zn-Mn B BE % 3. 53 &
FIREXTNLE M - 456 B Zn-Mn J&F [E] BE, W& 3
(a). 456 8-MnO, ZARG5HFe i, WT HEWT 10 WR B 25
Bk 4 Zn®' B FAE LS 8-MnO, R A9 MnO, A\
HARETIEH O R, NBEREWE M EF
T LR -G BB R

B3 ZnKEHT ZnOg NHEESKET
L5t B0 MnO, J\TH IR B B 455 75 2«
(a) -G (b)B-HEH

3.3 Zn(1)ZEKET .5-MnO, R WK bt 45 ¥ XF
MR Bt 17 A B % i

R B 5 9 EXAFS &5 — Bt 37 )2 o 1) 3 452 38
Zn-Mn HEAEF XKW Zn (1) 7K H.8-MnO, £
TR SR 6 W B 72 0 2 R 2 R B P 4L SR A T 3
Zn-Zn MEAEFD, =W Zn LA FEBHTIA RS
SFIRE B I AT AN Zn (1) B F7EK
SR .5-MnO, % T A % A 2 — ol A 2 M5 B I .

TGS R, Zn( 1) B T7EK D R
B9 % B R FT O M B B, T 5-MnO, b B9 WR M B9
Zo( 1) B T b2 5 I3 T i U i, W% e T 5 e
BT EXAFS AT RBIX 548 Zn EH AT Y
RERGEA T RNA X BMEKED R
Zn (1) 5 MnO, %5 B T045 & BHE R0 45 4 19

S R AN A - A 45 B S5 IR BT B R 7 5K, el TR BT
W - DGR, Zn 5 B R R T AR R D B,
PR bb 5 3R 45 5 B W 2 7R LB R BN R AT
Bt AR 5 2 B i W T Zn 7E 8-MnO, 3R TH b HIE K
A - A a5 M, 530 -0 455 BRI R AE EE, DL
FRMEEHNeERE T SRR NERLE, 55
MR T v A A Al W, 7R 2 L 3R B A v O AT
Btk NS EXAFS SR MW L BT Zn
(IU) 76 5 Fh A AL ) (y-MnOOH Fl 3-MnO, ) E
T AMOUR 5 Bt 465 4 B89 A [+ T 5 3807 22 WL B o Tt
B RZER.
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EXAFS 43 #7F B, Zn (1) -)K & # 7 (pH 7.5,
0. 1M NaNO, 4} i ,25°C) ,Zn( 11 ) B T DA S B AL BY
Zn(H,0) " R H K@= 4 M B 7 B9 Zn(OH), B,
Zn(OH) " BARRWM F/KED £HE L. K&
W REH MnO, NTEKS Zn0, 5 ZnO, £ TH {458 it
HHAWANER FRR-L%E5HA-1TEEFH
fi-fa4EA. Zn-0 [T P A B R, 4 2. 00A. if-
LA B ) BR, HOF ¥ Zn-Mn JEF R BE
3.07A ;f-fass & R M 85, 35 Zn-Mn JR T
] BE 7 3. 54A.

£ pH 5.50, 0. Imol/L NaNO, & & A it ¥,
Zn( 1) PAZKA S8+ /9 /N A4 B IR B F 8-MnO,
RME. Zn-3-MnO, WM H M Zn B9 — AL ZEH
Zn-0 J2,7Zn-0 J& 78 F ¥ E FEH# 2.07 £0.014 (n
=3) B8 5—6 Z[H. B _FEAZEH Zn-Mn 2,
Zn-Mn -3 J8 FaBEH 3.53 £0.01A (n =3) 4L
WA EL. KEHEBF/NEKS 5-Mn0, RE K
MnO, /\ T A8 i 3 i\ & A B8 0 JRF, B &
G561 5 B A - T 255 IR

EXAFS 5 R NHOREB , Zn( 11 ) 76 W Fp 4 E AL
¥ (y-MnOOH i 8-MnO, ) = dy T WL W52 it 45 44 79 A
A, ¥ FEAEE W E W7 BB RZER.
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EXAFS Studies on Adsorption Microscopic Structures of Zn at
Manganite-Water Interaface and $-MnO,-Water Interaface *

LI Xian-Liang' PAN Gang *>'>  QIN Yan-Wen' HU Tian-Dou® WU Zi-Yu®
XIE Ya-Ning® CHEN Hao' DU Yong-Hua®
1 (State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, CAS, Beijing 100085, China)
2 (Qingdao University of Science and Technology, Qingdao 266042, China)
3 (Institute of High Energy Physics , CAS, Beijing 100039, China)

Abstract Microscopic structures of Zn ( I ) surface complexes adsorbed at the manganite-water interface and §-MnO,-
water interface (in a 0. 1M NaNO;, solution at 25°C ) were studied using extended X-ray absorption fine structure (EX-
AFS) spectroscopy. Quantitative analysis of the EXAFS spectra showed that Zn ( Il ) was adsorbed onto the solid surface
by sharing the oxygen atom in the hydrous Zn?* ions and in the structural unit MnOg on the manganite surface at pH 7. 5.
Most of the adsorbed Zn (II) was in the form of octahedral Zn(H,0)¢>* , but part of Zn( Il ) was adsorbed as tetrahe-
dral Zn(OH), or Zn(OH) ,*~. The average Zn-O bond length was 2. 00 0. 01 A. EXAFS analysis of the second sphere
indicated that Zn ( II ) adsorbed on the manganite resulted in two Zn-Mn atomic distances of 3. 08 +0. 02A and 3.54 =+
0. 024, corresponding to the edge-linkage (stronger adsorption site) and corner-linkage ( weaker adsorption site) , respec-
tively. The ZnO polyhedron was linked to the octahedron MnO6 of the manganite in these two modes by sharing two O at-
oms on the edges of the polyhedral and/or one O atom on the corners of the polyhedral. At pH 5.50, Zn ( II ) was ad-

2+ jons. The octahedral Zn?* was linked to the structural

sorbed onto 3-MnO, surface in the form of octahedral hydrous Zn
unit of octahedral MnO6 of the 8 — MnO, surface by sharing the O atoms. The average bond length of R, , was 2. 07 +
0.01A and the Zn-Mn atomic distance was 3.53 + 0.01A, which corresponded to a corner-sharing linkage adsorption
mode ( weaker adsorption). Macroscopic adsorption-desorption isotherm experiments showed that, in contrast to that of Zn-
manganite, adsorption of Zn (II) on 8-MnO, was highly reversible and no apparent adsorption hysteresis was observed.

EXAFS results indicated that the adsorption reversibility was corresponded to the corner sharing linkage mode or edge sgar-

ing linkage mode between the adsorbate and adsorbent polyhedra.

Key words EXAFS, Zn, 3-MnO,, y-MnOOH, adsorption, microscopic structure
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