H1¥ Hm2 M| Y B ot ¥ ¥ W Vol.1, No.2

1986484 H ACTA PHYSICO-CHIMICA SINICA Apr., 1886

SHEERYE EXAFSHgE (I

gL % ¥ EA#
ChERIFHEBE 2T b SR )

¥ # RAAL
CRVRLEY 3B 20 7 7 L W S %)

il RIER FTLHE
ChE# ¥ty E AT

EXREEXAFS 2w r i T—#Smfxy—HPtCly « sH, 08 %2
RARDELAY (KPCly) oy Pl MR MEBEEEX 8 & & &
# (Rigaku RU-1000) e X M. Mm Bpy EXAFS e ar i 2 91, PLIT
ERMPHHHEGRE, —H8 PICL2 A F, P—Cluk %2.33A, 5—# &
Pt fe 2.28A MiEH WA RESH ClRF. TRERBUTLHETEMA 0 M
g8 MFEFN (CH) #mmkats, L&T RN

2H,PtCl, + 2e"—>PtCI2- + PtCl, + 4HCI

RO ZHTFAHE (dnNa, K) il 7324 (nBry, LfIAsF %) 81 EMY, K%
B SAUAEHL 2N RS, B, Rubner ) fIgiah ™ SAMME, Hadiks B %, m
H,IxClg - 6H,0 fn H,PtCly - 6H,0, fa[BABIR TP, FERGHEBE T . A TH
PR BT E SUE, 2531 T REBNEBRNMIL SRR RS B2 M ZE M
HiEM.

(FBAREANMCFERERE TFTXBRME, BESDHRAFIN, SichelFA W
He M HyIrClye 6H,0 45 74 38 2 bt 4 2 LI b IR B8 2, BB B 7 L (H,0)  (IrClg)* ™« (H;0) y
MR . (BN A ERIR AT SR IESR. WORSA R X S0t F6E i (XPS) §f
% T PtCl, f1 HyPtCl - 6H,0 BB Z 8, A% FAE F-4B & PtC13~ ), Pron %A 8 A
h7E FeCly B2 kb, BB TR FeCli™, ifj Shirakawa &5 A (9 ff] MOssbauer i (" fn
EXAFS(Extended X-ray Absorption Fine Structure) %55k BIHF 98 A 24 B B + & LL
FeCl; (a1, 2 T B FBANEEH R MEHELRIER, R34 HPCl, - 6H,0 8 F
MR T idA7 T Ptly Wiy EXAFS B8, MIET PtRFEME M.

19844p8 HOH W DWW, 19845E1Z A2IH W A,




2 3 S B RYMEXAFSH R (MR (H, PICL, -6H, 0) xR Lk 163

R e E———

% =

P e X Gl Wismeh iy (EXAFS) i &4 X S W0 R 3w BB & AE — B 6
BFHERE MIREAR. 3 FULEFARICG o E RSk, HRICEFRE AIESE
¥y TR R 7 A i TH 43 6 L T B 5 AR T 0 W O B S AR TR T i, 6 Rk
VR W R B AER R i RE— M7= A B 4W &5 #3 (EXAFS) , g4~ EXAFS i i 47 e
B FIR R F ML AR IR 72 B A R B, MR iR IR L 4KR o8 H . o, s
fERMEN SR EZAMERS%. BAm, Eidxt EXAFS o s £ LRIER T
FRPLRAS, BPRRALBE-FROFRE, ¥k, EEAREzSEmE e,

X 5 £ M 31k ot U 4 i Th AR e A% TR AR B X ST AR AR AR (RU-1006> il {1 S 32 /oAt
FHOGHE 4T o BT 4F PeLyg o lke i o e 13.6080keV . 11.6743keV AbFIEAE M 11.5387keV
WA Wi L Ny LyNg fuLpOy 81tk HIRERILTIL, ROVRHIE K EMNHEERE

{0 Ag ¥, EHAEIESD HIH400mA, 50KV, K, ﬁﬂmf%l&&ﬁﬁ}%%(_}g).’

0,04mm F1 0, 15mm, MR A LiF(20007 8, d=1,423764,

f£20=44,5~42.5" JEEA, FAHEEEND0,.6° min™y £ 42 5~40,5° {EHKN, HHE
BE4 3°minT1,

RO A RANB AL BIER3]. BAMR BT (CH)EE/RIL h 0,7%, Pt
MERETTEEA8,0%., BEEH2 1(Qcem)™!,

1§ HoPtClg - 6H,0 B4R T B IR S B B A 18 HiR B Bdis . KEAUE A%k AR
MeEF (K.PtCle), AGHtauay K PtClohy K ik B BIRA L, RARKESE, BHE%RK
R Aux~0,84, W WOHEREM px~2, SCIRHERIRNEAT. MIRALERE A B m BT
255 1l 6 8 B

& R m ot ®

KNG E Ry HoPCly » 6H,0 #7438 LAk MBI (L Aty (K, PtClo) iy PtLy Rk 3 57 F @
1,

W B R L AN BR AT, 0 BRI SR T RO RACHE A Aiox 13 — fb % B 4L EUR, kiN
EXAFS &% x(k),

200 = 01 F5Gm, 0 €703 677 L inCakey 46500 ] (1)

ERER T ARARBR MM, K i Fik ik =[2m(E-E) /M2, EhRih Mg, r b
WM TR T AR P IRFHTHER Ny 8 BRFHE H, /(0,0 | %8/ B
FEFHH B 4 RE, o AREIRTFRE T BIRFZRMEBEAR, AhHERERSETE



164 OE ¥R 1%

¥IE R, Oy ROk BRI T RS IR - 355 R BAREE, H4F 05 %t k T H LM 7 KW
(1) AP EZIIA #7752k sin[2k(rj +a;) + B, a B A% .

0,2F

11900.0 13400.0

EteV)

11400.0

B 1 PtLpmedcsney X 0F 005 gt
a) HyPtClg « 6H O iRz 41
by K;PtClg
Fig. 1 X-ray absorption spectra of Pt Ly
edges a) H;PtCls « 6H;0-doped
polyacetylene and b) K,PtCl,.

1 i 1 1

7.0 9.0 1.0 13.0 15.0
11750}

y
]

I
5.0

0,06
N ..
0.03

0.01 A A
2
S
Ead
-o.o:{ v
~0.08!
1 1 [ 1
80 70 80 110 130180
k(A

W 2 EXAFS g x(k~k
a) HaPtClg » 6H:O 8 Xz 42 » b) KoPtClg
Fig. 2 EXAFS spectra x(k) vs k for a) H,PtCl,
« 6Hg0-doped polyacetylene and b ) KzPt
Clg.

&l 2 77 Hi HoPtClg « 6H,0 48 28 0 #: S AL AU (L A ¥ (Ko PtClo) iy x (k) o
e (1) R, x(k) b % B AL R TilkAY ER B S, WRRA

(k) = A (k)sin[2k(rs + ;) +B;]

(2)

fEA IERE M A RIR Ay (25t k BAME S, & 2(k) « k™f Fourier &, WKXfE rj+
o bF BARBL T4 1 BTk, W HRRSHE K

P(r) = (1/27)'/? r-"k“x(k)exp(zikr)dk

kmin

(3)

k"L TIRAE k MommiRERF. ALRaMA 3,



2 S5 R EXAFSHge (1) 4408 (H, PtCl, -6H, 0) B i R ik 165

4.0 6.0 8.0 10.0
r(A)

16,00

12.01-

HEMERN Magnitude of Fourier transform (arb. units)

s

4.0 6.0 B.0 10.0
r(A)

B3 k3x(k)py Fourier 28 (LR MWEY
(B
a) H,PtCIb . Eﬂgo BRORZHER
by K;PtCls
Fig.3 Fourier transforms of k3x(k) (solid
curves)and window functions(dashed
curves) for a) HaPtClg » 8H,0-doped
polyacetylene and b) K,PtClg

BT HAGENRMEN M #E B, TF
D (r) h 4 AR AT Fourier JEIE () .
V] 8 57 L i85 Rl o 1 722 1 4 4 1 o 3 2 — AR
fir B k47 Fourier JEJ Bk Fifty Hanning 3
o B HipyEuEB)AT Pt FE & & Hr
Cl RFo

2 T B VIR R Az g, 3RAINAR A
FARIB S k. 1) FEssmsi{t
A EXAFS 48 2 br 1 B 2 %034 ik 2)
FAR MR T Pt AR AT LT ClLAgiREs
R 400 4 ve BB O T A R RIBUGE R A
iz AR

W RS (HPtCly - 6H,0 2 3
MR ) MmERILAY (K,PtCl)HEXAFS
iR AR RERY A5 A b 4T A0 2], 78 FARLL
o1 *(k), 0,8 (k) (p, = 2k(xr, +@,) +8)) 1 iRIR
Ak AR, SEEAY B F RE M
o, — o BN 0 AV, HAED 2(nF
-8, r,BB24, WWRE *, B & R
SR RUE A 9 08 B SR IS IR IR X BLARER, X
Xt A — LS (GRBE T AR 1),

Ini—i: - 2k*(0% - o)+

Ngr?

lnm:"" 2(rx — ) /A (4)

EETE AWM, —BZE rx=ra, W

A
rg — A, Bl (4) RE—GIA L2, HESA 1n1§~k=, W i R o BB WT R

R AR A O 3 Nxo

i Ll 75 % k48 HPtClg « 6H,0 53R Z 4k FE i eh PR 7 55— 4 B Pt-Cl Ji 72

YIRE B H2,30 A, AR EA3.6,

HBRIVAGYIRF Pt fn—FpES (L Cl R FHMIB BARINA B —RiE BN, FEETF R
g (>0.2). BOHMFERA CLRFHIAHE —RIEEN, RETFTFED 0,064, BIMH%

IS B LA LR TR 4.
REHFRELIMT:

R =

s
S

AS Shill &4 sk iR i £ WA MR Z A X IE, S bR dh ik BB E Ry R E.



166 A ] 1%

S = > |xe(k) | Ak
k

AS = 37| xe(k) — xc(k) | Ak
k

Xe(k), xo (k) 4y BUR FE LN il 4% A it
£,

HISWARERER, PR 7 F—

fic b B AR B o C1 T[4y S k=i b
Cl() # C1(2)], K F [A] BE P+-Cl(1) =
2,329, P-Cl(2)=2.2774., — &M
ez, DB TERAEHEE (B
3)hEB A AR, EHH2.303F,
X5 i EER e Ayt b i SRS 5 — N3 fr
B Pt-Cl E[R1E 2,308 % — . H
BigHl A FEEHAES —RILEED,
FAERMECE FHREEZ LA

| 1 o 1 I T
4.50F ﬂ f\ 2
2.50F )
~ 0.50F U
<
bl -
=
n~1.50 ~
-3.50 ‘ K-
o
- Y J 4
-5 50[.__;.. (o S ST N 1 O |
3.7 5.0 7.0 9.0 1i.9 15.0
k(A

M4 M—mirR Fourier 3% 5 iy EXAFS i
(8 mMEEHAME GBR)
Fig.4 Fourier filtered EXAFS spectrum
(solid curve) and the theoretical
{it (dashed curve) for the first shell

Neyan:Neiay =311, B Pt R Ay RI{E &ty K,PtClerh |, Pt—Clai 252,323 8, 119
X5 Pe-CI(1) [AEFEN —B. i T XPS R RMWIEL R+ &/ Priva P, |k, B
EAr Cl R F Rl 4 1 PrCIE A iy Cl T, MIBR Mz, BRI BEPE /MR
fr Cl P HAKEIA 2, BRIMEES, £4 084 %A SRETATETER PtCl,,
mBRERKRCHIPHERSREF XM P10y, HW2ARBRI B - RAETERHFH,
#E AT LLSE i st iR e EXAFS fy45 R, EMBRIGE IR L PtC1 B T fi PtCl, 5y FME XA
ETERY b, Pt-CLEEAHND 2,329 M 2.2778 (EBPALR , FHRMLE R
2,308, FHEIECH3.6 (MALAHMILER) ., EEBMRCHPIHFERS HPCL,

¥, W PtCl, 45 A] fig 55 58 Sk bk £ 3%
— sy Cl R ARmmMAEEEA.

AT EEXMELER, | 1N HEK
H,P1Clg « 6H,0 B4R $h #E & F KA
feath (K.PtCly) myfmish # g%k (A
3), RAMEBESLEEHI EXH —
A g (BoRAEFER. RITEME 1R
fir B — &84T Fourier WM fG (B EEUR
FHE 5), 3 MAC M Cl R F1E25H B =R
B Ry me oL R AT 0 BB A, 7
FhLJEF PLEE - B R BMAISE
BHA2.794, REE FEI6EA.
BAHCRFHEHE R BRBINRIY

—

- =
L] o
. -
i=] =
3

-

(arb. units)
o

=
=1
T

oA R
Magnitude of Fourier Transform

=
.
o

A

5 k3x(k) gy Fourier 253 (3R) MMNME L
RREwER (BLR)

Fig.5 Fourier transform of k3x(k) (solid

curve) and window function (dashed
curve) for two-shell system

BF 5B RT Aot A Cl RFEa A AHE,



2 3 Bob s R MEXAFSHgr (D g 48 (H, PtCl, -6H, 0) i MR Z 51 167

B Fsehdll, WAa%k I MEA R, MEREEAREAe M RE 7 /S, iU
XKF PtCL eI #E (R ETE G A 8 T it — P Wit

FHRNHE, BERATILTAAAEBRSHAIILEY, KIGETHARE, —K
Rl FlE 7 BF &R BERSH, W TCNQ GFi#BEAY: —REMBRLHEH
My R A RN To RITABESROVLH SRAMEBAR. B/ R (1% HPCl, -
6H,0 /4R T oy EXAFSHZE, W WA (S Pt iR AR AL AR E. —Fpj2 PECI3™, Pt
—Cl @ h2.3348, ERBABHRHAETF. 5—F Pr1r2.28 A HHZH B4 BLRMHCL
BT, RRERBH T RF FERA P HERSMEEL: REEFNCH BEmBifink
B, RAT AL SR,

2H,PtCly + 2¢"—>PtClZ™ + PtCl, -~ 4HCI

£ 3 XN

[13 Chiang, C. £. et al., Physi. Res. Lets,, 55, 1025 (1877)

L2371 Rubuer, M. et ai., . Chem Soc., Chem. Commsuxn., 507 (1082)

[3] Cao, V. et al., Polymer Commaun., 24, 300 (1983)

L4731 Sichel, E. K., Rubner, M. F. and Tripathy, S. K., Phys. Rer., B26, 6718 (1982)

5] Pron, A. et al., J. Chem. So¢., Chem, Commun., 783 (1981)

[6] Shirakawa, H. and Kobayashi, T., Proceedings of International Conference on the Physics and
Chemistry of Conducting Polymers, Les Arcs, France, December, 11, 1882,

{71 Sakai, H., Maeda, Y., Kobayashi, T. and Shiraxawa, H., Bsll. Chem. Soc. Jpn., 584 1616
(1983)

£81 Kuroda, H., Ikemoto, I., Asakura, K., Ishii, H., Shirakawa, H., Kobayashi, T., Oyanagi.
H. and Matsushita, T., Solid State Commun., 48, 235 (1083)

L8] Teo, B. K. and Lee, P. A., J. Am. Chem. Soc., 101, 2815 (1979)

[10] Williams, R. J., Dillin, D. R. and Milligan, W. O., Acts Cryst., B29, 1369 (1973)

EXAFS STUDY ON ELECTRICALLY
CONDUCTIVE POLYMERS(I)
H.PtCl, . 6H,0-DOPED POLYACETYLENE

Bai Chuali Fu Heng Tang Youqi
(Laboratory of Crystal Structure, Institute of Chemisiry,
Academia Sinica)
Cao Yong Qian Renyuan
(Laboratory of Organic Solids, Institute of Chemistry,
Academia Sinica)
Lu Kunquan Zhao Yaqin Chang Longchun
(Institute of Physics, Academia Sinica)

ABSTRACT

PtLy absorption spectra of an electrically conductive polymer——H,PtCl, .
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6H,0-doped polyacetylene and the model compound K,PtCl, were measured with a
laboratory EXAFS system, which utilizes a high power rotating-anode X-ray gene-
rator (Rigaku model RU-1000) as an X-ray source. The Fourier transforms of
k3-weighted EXAFS oscillations of sample and the model compound are shown in
Fig.3. The prominent peak in the Fourier transform for H,PtCl, - GH;0-doped
polyacetylene can be attributed to the Cl atoms surrounding Pt atom. The curve-
fitting analysis for the first shell shows two types of neighboring Cl atoms with
Pt-Cl distances of 2 329X and 2 277 A, respectively.

According to the results from use of the theoretical and empirical methods,
it is concluded that the dopant anion in polyacetylene film is P:Cl127. Ths result
provides a direct structural information that supporcs the proposition, the follo-
wing reaction accompanied Ly cleutron tramsier from (CH}, chains to platinum
salt,

2H,PtCl, + 2¢"—>PtCl12™ + PtCl, + 4HCI
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