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Abstract

Project Code : TRG 5280032

Project Title : Development of Hybrid Molecules-based Materials Consisting of
Conductive Polymer and Polyoxometalate Nanocluster

Investigator : Dr.Keisuke Fukaya, National Nanotechnology Center (NANOTEC)
E-mail Address : Keisuke@nanotec.or.th

Project Period : March 15, 2009 — March 15, 2010

Two polyoxometalates incorporating with anilinium cation were isolated from aqua solution.
The self-assembly reaction of tungstate and copper(ll) in the presence of aniline (ANI) in phosphoric
acid solution led to the formation of mono-substituted Keggin-type polyoxotungstophosphate anion,
[PCu(HZO)W11O39]5'. While, decomposition of heptamolybdate in the coexistence of copper(ll),
phosphoric acid and ANI allowed to form 1D-chain Strandberg-type pentamolybdodiphosphate,
[(PO4)2M05015{Cu(ANI)2(H20)}2]2', connected by two linkers {Cu(ANI),(H,0O)}. These crystals of each
compound were obtained as anilinium (ANIH+) salt and characterized by elemental analysis, infrared
spectroscopy and X-ray single-crystal analysis. (ANIH+)5[PCu(H20)W11O39](ANI)-8H20(1) crystallized
in trigonal, P 3 , a=13.883(4), ¢c=10.187(3) A Z=1, and
(ANIH+)2[(PO4)2M05015{CU(ANI)2(H20)}2](ANI)-2H20(2) crystallized in ftriclinic, P 1 , a=13.98(2),
b=14.73(1), c=16.24(1) A, 0=111.27(3), [3=97.42(3), Y=99.54(4) °, Z=2. The both compounds
prepared at pH 4 level have included neutral ANI as a guest molecule in the crystal lattice due to the
acid dissociation constant of aniline pKa=4.6. In particular for [PCu(HZO)WﬂOag]s-,
electropolymerization of the ANIH" cations and ANI provided a sophisticated method to fabricate the
hybrid thin film including the [PCu(Hzo)W11O3g]5' anion, which DFM topographic image revealed the

film consisted of nano-particles.
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