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Table 1 Experimental and calculated values of basal spacings
for layered polysolicates.
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ABEOBRAY T A BEDIE  [1o05ve 1 8 10 1.12 1.118  0.856
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Kenyaite 1 20 10 1.97 1.974 1.712
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Fig. 1 Crystal model of (a), (b) magadiite by
A. Brandt (1987), and (c), (d) H-magadiite.
O Na*, A SiO, tetrahedron.
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Fig. 2 Basal spacing of magadiite and kenyaite
on heating.
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Fig. 3 Adsorption isotherms of H,O at 25°C
for magadiite and kenyaite.
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Table 2 Adsorption properties of magadiite, kenyaite and their silicic acids.

Gas used

Magadiite H-magadiite Kenyaite H-kenyaite

Total specific surface

area by N, adsorption 22.6
(m2/qg)

Internal specific surface

area by t-plot (m2/q)
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at relative pressure of 1.9

0.016 (cm?®(S.T.P.)/g)

Amount of NHi;chemically
adsorbed (cm?®(S.T.P.)/qg)

18.9

32.2 30.6 105.5
10.4 - 74.6
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13.5 16.7 12.0

(mi/g)
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Fig. 4 Relation between molecular size and
total micropore volume evaluated by DR
plots.
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Fig. 5 Variation of BET surface area and
amount of CO, adsorbed for H-kenyaite as a
function of degassing temperature.
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Fig. 6 SEM photographs of (a) magadiite and
(b) showing dispersion of the K-magadiite
particles. Scale bars indicate 2 #m.
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Fig. 7 (a) Solution specific conductivity for
suspensions and (b) relative acoustophoretic
mobility (RAM) of H-magadiite in various
alkaline solutions as a function of concent-
ration. Open marks are for H-magadiite,
O NaOH, [1KOH, ALIiOH and < NH,OH,
and @ KOH for H-kenyaite. Dashed curve
F and straight line G indicate the specific
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alkaline solutions during titration without
the solids.
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Fig. 8 Schematic representation of the
particle dispersion mechanism.
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Fig. 9 (A) X-ray powder diffraction partterns
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Fig. 10 Micropore size distribution evaluated
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the intercalated material of H-ilerite with
octylamine and TEOS.
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Layered Polysilicate
— Properties and Perspectives in Application —

Katsunori KosuGe
National Institute for Resources and Environment

Layered polysilicates show different properties in interlayers from those of clay minerals
and expected to provide new materials by intercalation as a new silicate mineral.

This paper summarizes the chemical properties of layered polysilicates based on the crystal
structure model, and reviews our studies on synthesis, stability of the layer structure, particle
dispersion, gas adsorption and preparation of silica-pillared materials.

Key words: Layered polysilicate, Synthesis, Stability of the layer structure, Particle dis-
persion, Gas adsoption, Silica-pillared material.





