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ABSTRACT

Potassium  tetratitanate (KoTi,(y) and Potassium hexatitanale (K;Tig(hs) fibers have heen prepared by the
slow-cooling calcination process in a temperalure range from 1250T to 9507 using the KCO; and TiQO. as
the starting materials. Optimum fiber growth conditions have been also investigated by changing the physical
paramelers, such asg calcination time and temperalure, and cooling rate. Relatvely long K. T1,0s fibers (2 1.2 mm)
have heen grown wilh quite a high aspect ratio (¢/a= 500} when the starting material with a nominal composition
of K;0 and Ti0, with 1:4 was calcined at 1150C for 4 h, and then was slowly cooled to 950C with a rate
ot 20T /M. In case of a X0 -6Ti0: composition, acicular shaped IGTi0 fibers with 20~300 um Jong and
low aspect ratio {¢/a® 10~15) have been formed wrespechive of the cooling rate. The growth condtion of
fihers have been discussed based upon the phase diagram ot K;0-ThO..
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Table 1. Growth Conditions of Potassium Titanate Fibers by the Slow-Cooling Calcination Method and the Result
of Reaction Products Obtained from Starting Matenial with Nominal Composition of K0-4Ti0,

Sampie highest* holding* cooling® lowest™* average

calcination time rate calcination products** fiber
No. temperature (C) {h {T /h) temperature (C) length (mm}

1 1150 4 20 950 T 3 H 1.2

2 1150 4 40 950 T >» H 1.0

3 1150 4 60 950 T>H 1.0

4 1150 4 - - T = H 0.2

5 1150 2 — — H>1 03

B 1150 16 - - H >3 T 0.3

*The every sample was heated at Lhe highest caleination lemperature with the given holding time and cooled
down with a given rate to the lowest temperature and quenched in air.
**T and H stand for K;Ti0y and K,TiOmn, respectively.
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Fig. 4. Scanning electron micrographs of the fibers

grown by slow-cooling calcination process wilh
K0 - 4Ti0, nominal composition (sample Nn.
1; (@) fibers grown at (he pellet surface, (h)
magnified of the lefi-hand upper side of (a).
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Table 2. Growlh Conditions of Potassium Titanate Fibers by the Slow-Cooling Calcination Method and the Results
of Reaction Products Obtained from Starting Material with Nominal Composition of K,0-6Ti0,

Sample highest* holding®* cooling* lowest* average
calcination time rate caleination products™ fiber
Na. temperature () (h) {/h) lemperature (C} length (mm)
7 1150 4 20 950 H <0.1
8 1150 4 40 930 H <01
9 1150 4 60 950 H <0.1
10 1150 4 — — H -
11 1150 B - - H -
12 1150 16 - - H <0.1
13 1200 4 20 950 H <01
14 1250 4 20 950 H <0.1
15 1200 16 — — H =02
16 1250 15 - - H ={3

*The every sample was heated at the highest calcinalion temperature with the given holding time and cooled
down with a given rate to the lowest temperature and quenched in ar.
**T and H stand for K:Ti.0p and K:Ti:04, respectively.
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Fig. 5. X-ray diffraclion pattern for the product prepa-
red trom the starting malerial with the nominal
composition of K,Q-6Ti0; by slow-cooling calei-
nation process.
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Fig. 6. Scanning electron micrographs of fibers grown
by slow-copling process with K,Q-6TiO; nomi-
nal composition:{a) sample Na. 6, (b) and {c) No.
16 { fibers grown al pellet surlace (b) and at
the bulk (c), respectively).
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