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Synthesis of Fibrous Potassium Titante by Flux
(K.O-B,0, System) Evaporation Method

Hajime SAITO
Nobuo TAKUSAGAWA

Abstract

Fibrous potassium titanate (K, Ti,0,,) was precipitated from solution by the evaporation
of flux (K,0-B,0, system). Non fibrous potassium titanate was prepared by the reaction
of potassium carbonate with anatase mixed in a molar ratio of 1 : 6 and heated for one
hour at 1450°C. After the non fibrous potassium titanate was melted in the flux with a
chemical composition of 3 K, 0.5 B,0, in a temperature ranging from 1050° to 1100°C and
further with the weight ratio range of crystal to flux from 1 : 30 to 3 : 1, the flux was
evaporated at the same temperature.

As a result, long fibrous crystals were obtained at 1050°C for the shorter reaction
times in the presence of a decrease of weight ratio of crystal to flux within a range of
1:5to1:1 Fibrous crystals with a maximal length of 1 cm and a mean length of
0.45 mm were precipitated after 2 hrs. at 1050°C. (Pillar-shaped crystals showed a tendency
to precipitate at 1100°C owing to the large evaporating rate.) The evaporating rate of
flux for a constant reaction time was miminal in the ratio of 1 : 1 and decreased with
the increase of reaction time in spite of the fact that the rate was constant in the first
reaction period. This may be attributed to the increase of viscosity in melting owing to
the evaporation of a larger amount of potassium oxide as compared with boron oxide.
The chemical composition of flux showed a lower content of potassium oxide with a
decreasing rate and finally approached the constant of 3 K,0.8 B,O, after the flux was
evaporated for 8 hrs. at 1050°C.
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Fig. 2. Xray Diffraction Data of Syn. Non-fib. K;Ti;0,3
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Table 1. Effects of Weight Ratio of Flux to Raw Materials and Flux
Evaporating Time on Crystallization at 1050°C
Raw Pl;l/iii}éerials Time | Mean Length | Mean Width Ej\g&:ﬁglr;tte ¢ Observation
(wt.) (hrs) (mm) () (%)
30 B — — e no crystal separated
20 4 e —— — do.
10 6.5 e — 32.1 do.
5 85 |a few micron — 30.8 needle-shape crystal
" 15.5 0.03-0.04 a few micron 43.9 do.
" 225 0.12-0.15 — 50.8 do. max. 0.8 mm
" 245 — —_ 53.2 micro-crystal, K,Ti,0,; (X-ray)
3 1 — — 4.72 no crystal separated
" 2 — — 8.37 do.
" 12 — — 339 micro-crystal, pillar-shaped crystal
25 1 0.03 — — needle-shaped crystal
" 2 0.06 — 7.80 do.
2 1 0.08-0.12 3-4 421 micro-crystal
pillar-shaped, fibrous crystal
1 2 04-05 7-8 5.23 K, Ti0y3 (X-ray), max. 10 mm, in
length, 30~40 ¢ in width
do. pillar-shaped crystal increased,
1/2 1 0.4-0.5 7-8 7.41 max. 2-3 mm in length, 30-40 g
in width
1/3 1 0.2 50 7.06 pillar-shaped crystal
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Fig. 4. X-eray Diffraction Data of Syn. Fibrous K;Ti;0;;
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Table 2. Effect of Weight Ratio of Flux to Raw
Materials on Crystallization at 1100°C

‘ . E ted |
Flux/R. M. | Mean Length | Mean Width vAag(())rfnf Observation
(wt.) {mm) (1) (%) |
3/1 - e 7.88 no crystal separated
2/1 — — 6.29 micro-crystal
pillar-shaped crystal, max. 2 mm in
1/1 0.8 120 5.18 length
’ Y pillar-shaped crystal, 15-20 g in width,
172 0.1-0.2 70 8.45 a few crystal precipitated
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