J. of Korean Ind. & Eng. Chemistry,
Vol.7, No.3, June 1996, 580-587

o Feh-ol AA-UEE

—

EEE L L L
(19964 3% 139 A%, 199641 5€ 14 )

The Synthesis of Long Fibrous Potassium Tetratitanate
by the Calcination Process and Phase Transformation

Chul-Tae Lee, Jin-Sik Lee, and Hyun-Joong Kim

Dept. of Chem. Eng., College of Eng., Dankook Univ., Seoul 140-714, Korea.
(Received March 13, 1996, Accepted May 14, 1996)

Q  CF: 2A4We o]&sle] Wl LT 1050, A7 3417F, KCOsoll tf& TiOy(rutile)2] mole ratio 2.8 28]

1C/m1n—4 AYEER Aquste] 244S FAsIdeH, olF vSFE 1047 Helstey 24T E 2e B4R KT

< Edo R At = 4% K108 dAgdAdE 28 e, o] 27 K Ti0eE 43 21 ol Bk
143}01 L=7b &pztel met K09 K, Ti0,2 2e9e galsiy

Abstract: Synthesis of long fibrous K,Ti,0, was attempted to find a method to produce long fibrous K,Tis0,; and other de-
rivatives and also phase transformation of K,Ti,0, synthesized was investigated. Long fibrous K,Ti,0y was succesively
synthesized by the calcination reaction under the following reaction conditions ; reaction temperature of 1050°C, TiO, mole
ratio to K,CO; of 2.8 and reaction time of 3hrs, and scattering of calcined products for 10hrs with hot boiling water. K,Ti.0q
showed lower structural stability under heat treatment and the structure of K;Ti,0, was converted to K,Tis0,; under heating

temperature of over 250°C.
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Fig. 1. X-ray diffraction diagram of initial product.
(Fixed cond. : TiO,/K,0=2.8, Rxn. Temp. :
1050°C, Rxn. Time : 3hrs).
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(c) 1100°C, 3hrs

Fig. 2. Scanning electron micrographs of initial
product under various temperature. (Fixed
cond. : Ti0,/K;0=3.0, Rxn. Temp. : 1050°C.
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Table 1. Aspect Ratio of Initial Product According to Reaction Temperature and Time

R . 1000°C 1050°C 1100°C
Reaction condition
1 3 5 1 3 5 1 3 5
lenth (xm) 12.75 18.5 20.5 28.3 485 49 24.5 27.7 36
diameter (zm) 0.45 0.88 1.03 1.10 1.25 1.35 3.8 4.2 6.8
L/D 28.33 21.02 19.9 25.73 38.80 36.30 6.45 6.60 5.29
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o: K20'4T202
B ontited 4.2. K089} TiO, AJH|2| A8
K,0-4Ti0, 2344 2 A4d+3l TiO, ¥ K.0
o] zAu7} viAE 4 AR A8 HERE
‘ir 2 A9 Azd g} whg2E 1050C, whAIZE
(b) TiO/K2COs3 = 2.8 327ke) 2708 3AsT Ti0,Y =S K,0d 23
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A dojA 24 X-4 JAEA, A0 A
A& F3 2AHG
ey
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(d) TiO~/K2CO3 = 3.5

-
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Fig. 3. X-ray diffraction diagrams of initial product
by the various TiO/KO mole ratios. (Fixed
cond. : Rxn. Temp. : 1050°C, Rxn. Time :
3hrs, Slow cooling rate . 1°C/min).
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Fig. 5. X-ray diffraction diagrams for the investiga-
tion of K,Ti,0y synthesized by boiling water

treatment of the various time.
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Table 2. Chamical Analyses of the Initial Product
and Final Product with Scattering by Hot

Boiling Water
t
ponan K:0 TiO, remarks
product
initial product mole ratio of
26.93 73.07
(%) Ti0,/K,0=3.199

mole ratio of

fi W%l 2254 | 79.31
inal product(% ) Ti0,/K,0=4.04
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Fig. 6. Scanning electron micrographs of the syn-
thesized long fibrous K,T1,0,. (Fixed cond. :
Boiling water treatment ; 10hrs).
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Fig. 7. X-ray diffraction diagrams for the investiga-
tion of thermal stability from K,Ti,0, synthe-
sized by boiling water ireatment of initial

product.
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Fig. 8. T.G.A curve for the investigation of thermal
stability from K,Ti,0, synthesized by boiling

water treatment of initial product.
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