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NEXAFS study on the structure and orientation of polythiophene

derivatives on metal surface
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Abstract; The carbon K near edge X-ray absorption fine structure (NEXAFS) spectra of polythiophene

derivatives electrochemically polymerized on a flat Pt electrode were recorded using linearly polarized soft

X-ray synchrotron radiation. The angle dependent NEXAFS evidenced the preferential orientation of the

polymer chain on the metal surface. Different electronic properties of lateral chains on the thiophene rings

induced different preferential orientations of the molecule on the substrate surface: the orientation of poly

[ 3-C 2-methoxyphenyl ) thiophene | molecules at the surface is nearly random,

while the poly

(3-bromothiophene) chains tilt away from the Pt surface.
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Fig. 1 Cyclic voltammograms of BFEE and acetonitrile solution containing 15 mmol/L. MP-Th (a) or Br-Th (b)

and pure BFEE and acetonitrile solution without monomer (insert) on Pt at a potential scan rate of 0. 05 V/s
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Fig. 2 Carbon K edge NEXAFS spectra of PMP-Th
and PBr-Th. The film was electrochemically deposited
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%1 E 1 PMP-Th# PBr-Th i C iy
K iR giE h A IEERIEE
Tab.1 Assignments of the peaks in the NEXAFS spectra
of the PMP-Th and PBr-Th at the C K edge shown in Fig. 1

peak energy/eV assignment

1 284.0 new empty state —

2 285.2 1x* (ring) polymer

3 287.2 ¢ (C—S) polymer
¢* (C—H) alkyl

4 288.4 2nc* (ring) polymer

5 296. 0 ¢ (C—O) polymer ring

6 302. 6 ¢ (C=0) polymer

TEREEI R RERILT 2 T M. 1s (0 AE
P T F) 20 BRI BRAE W AT 6 XTARIB C—S,
C—H M C—C i = MHE -H HEEL) K
NEXFAS j& &, FRATHE 25 A 0 10 47 & S A & 51)
T 1,285.2 eV F 288.4 eV 23 HIX I C 1s—
In*, Cls—>2x" BYERIEWR I, 287. 2 eV WEXT I C
1s—>6" (C—S) BRIF W W A1 B 2 1s—6* (C—H) Bk
TEMIC, 3K PRI EE B, 290 eV LU AR 3% S W I
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Fig. 3 Angle-dependent NEXAFS spectra of PMP-Th

film electrochemically deposited on Pt
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Fig. 4 Angle-dependent NEXAFS spectra of PBr-Th

film electrochemically deposited on Pt
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