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Characteristics of transition metal ion and in Layered Poly-Silicates
—Comparison of spectra of transition metal ions in interlayer space and bulk solution—

Atsushi MATSUO * - Haruto MURAISHI* *

Abstract

The exchangeable sodium ion in layered poly-silicates was ion-exchanged by transition metal ions M**

(Co™, Ni**, Cu®") . These ions formed complexes in the silicate layer. The complex consisted of cations

and ligands (H,O molecules, surface functional groups of =Si—OH and =Si— O~ on the silicate layer).

The ion-exchanged layered poly-silicates were investigated by VIS-UV spectrometry, and the strength of

crystal field of interlayer space was determined by comparing the spectrum of the solid samples and ions in

liquid (watet, ethyl alcohol).

(1) When there were many H,0O molecules, M*‘ions between the silicate layers were influenced by the

crystal field which was comparable to M** aquo complex.

(2) When there were few H,0O molecules, M "ions were affected by the crystal ﬁeld which was analogous to

M" alcoholic complex.
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Fig.1 Transmission rate of [Ti(Hz20)s]3*
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Tablel The change of the amount of drying of
each sample and the distance between layers

Sumple The amount of drying (%) | d(001)(A)
Co-mag ' 14.86 15.2
Co-mag(dry) 6.82 13.5
Ni-mag 16.53 15.2
Ni-mag(dry) 6.15 13.4
Cu-mag 9.48 12.7
Curmag(dry) 7.68 _ 12.4
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Fig.2 The reflection spectrum of Co—mag
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Fig.3 The transmission spectrum of Co?*
® Co? (H20)
@ Co?* (Ethanol)
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Table2 The maximum absorption peak and
division energy of each sample

__Sumple Wavalength(nm) | E [eV]
Co-mag 484 2.56
Comag(dry) 652 1.90
__Ni-mag {394 | 815
~ Ni-mag(dry) 419 | 296
Cu-mag 714 1.74
Cu-mag(dry) 718 1.73
Co?* Hz0 , 511 2.43
Co?* Ethanol ' 655 ‘ 1.89
Niz+ Hz0 395 3.14
Niz* Ethanol 424 2.92
Cuz H:0 715 | 173

Cu?* Ethanol 736 , 1.68
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Fig.2 d-d transition of a Co complex
(hydration state)
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(a) Cobalt aguo complex  (b) Cobalt complex in interlayer

Fig.5 Scheme of structure for cobalt complex in
aqueous solution (a) and interlayer space on
wetting (b)

(a) Cobalt alcohol complex (b) Cobalt complex in interlayer

Fig.6 Scheme of structure for cobalt complex in
alcohol (a) and interlayer space on drying (b)
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Fig7.Comparison of the division energy of each
sample
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