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Preparation, Structure and Photochromic Properties
of Dilong-chain Alkyl Group Dawson Type
Mol ybdophosphoric Acid Mul ticomposite Fil ms

ZHANG Tie-Rui, FENG We, LU Ran ., BAO Chun—Yan, ZHAO Ying—Ying, LI Tie-Jin
(College of Chemistry, Jilin University, Changchun 130023, China)

Y AO Jan—Nian
(Center for Molecular Science, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080, China)

Abstract A multicomposite PxM ois /DODA self-assembled multilayer film was fabricated by casting the
chloroform solutions of ionic complex betw een a dim ethyldidecylamm omium and a phosphom olybdate anion
onto the borosilicate glass and calcium fluoride substrates. Infrared spectra revealed that the Dawson str—
cucture characteristic of the PxMois O2 anion was presented in the composite film. A well-ordered superlat—
tice structure, d-spacing 3. 59 nm, was identified by X-ray diffraction. The composite film shows good
photochromic properties. Under the irradiation with UV light, the transparent film changed from yellow
to blue. Then, bleaching occurred when the film was in contact with ambient air or Oz in the dark. If the
UV irradiated films were stored in nitrogen, helium, argon or vacuum conditions, it could retain blue col-
oration for a long time. It suggests that oxygen plays an im portant role during the bleaching process The
photochromic mechanism of the composite film was studied by UV —Vis spectra, FTIR spectra and ESR.
The appearance of IV CT bands shows that electron transfer occurs betw een the organic substrate and het—
eropolyanion, converting heteropolyanions to heteropolyblues with simultaneous oxidation of the organic
substrate. Observation of UV -induced ESR signal suggests that electron transfer takes place in the lattice
and P:MoisO% acting as an acceptor gets electrons during UV irradiation. The changes of IR spectra for
the composite film after UV irradiation are another pow erful proof to identify the DOD A was oxidized and
P:MoisO2 was reduced in the photoch ronic process
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