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2 9k Isopropanol &u) We|A titanium isopropoxide(Ti(O—‘Pr)J94 Ao 2ste] Ti0, w|Buhe g4
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Abstract: TiO, fine powders were synthesized via hydrolysis reaction of titanium isopropoxide in isopropanol solvent
and the reaction rates were studied by use of UV spectroscopic method. The reactions were controlled to proceed to
pseudo-first-order reaction in the presence of excess water in isopropanol solvent. The rate constants which varied with
temperature and concentration of water were calculated by Guggenheim method. Reactions using D,0 were also carried
out to determine the catalytic character of water. n value of water molecules in transition state and the thermodynamic
parameters showed that the reaction proceeded by Sy2 mechanism. TiQ, powders synthesized in this reaction were

almost spheric forms and had average particle size of 0.3m diameter.
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Fig. 1. X-ray diffraction patterns of TiO, powder.
(a) dried at 50°C for 24 hours, (b) heated at
800°C for 5 hours.
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Fig. 2. Particle size distribution of TiO, powders
synthesized at 25°C by hydrolysis of 4.481 x
10M Ti(O-Pr), (H,0 concentraion ; 0.549M).
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Fig. 3. SEM photographs of TiO, powder synthe-
sized at 25°C by hydrolysis of 4.481 x10—°*M
Ti(0-Pr).. (a) 0.366M H,0, (b) 0.549M H,0.
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Fig. 4. SEM photographs of Ti0, powder synthe-
sized by hydrolysis of 4.481 x 10°*M Ti(O-
Pr), and 0.458M H,0 (a) 15, (b) 35°C.
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Table 1. Rate Constants for the Hydrolysis Reac-
tion of Titanium Isopropoxide in Isopropa-
nol at Various Temperatures

Temp.(C) [H,0]. M Kops X 10%(sec™)

’ 0.5496 1.421

15¢C 0.4580 0.841
0.3664 0.472

0.5496 2418

25T 0.4580 1.357
0.3664 0.701

0.4580 1.822

35T 0.3664 0.797
0.2757 0.260

0.5496° 2.251¢

25¢C? 0.4580° 1.207¢
0.3664" 0.560¢

a . Hydrolysis reaction using D;0, b : Concentration
of DO, ¢ & K20
% Ko 20/ Kows- 020 1.07~1.25
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Fig. 5. Changes of absorbance with time when the
hydrolysis reaction occurs at 15°C (4.481 x
10~°*M Ti(O-Pr),, 0.366M H.0).
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Fig. 6. Plots of time vs In(A, ,-A)) for various
H,0 concentrations at 15C.
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Fig. 7. Plots of time vs In(A,,, -A)) for various
D,0 concentrations at 25¢C.
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Table 2. Rate Constants and Activation Parame-
ters for the Hydrolysis Reaction of Titani-

um I[sopropoxide In Isopropanol at Various

Temperatures
Temp. | k,x 10? INTUE NS AGH

(°c) |[(M.sec™) " (kJ.mole™") [(Jmole™K™"){ (kJ.mole™")

15C 0.711 2.7 58.4 83.1 82.3

25C 1.478 3.1 58.3 84.3 83.5

35C 3.705 3.8 58.2 83.6 84.0

k, = A e "E/RD

AH! = Ea-RT (5)

_ AHF k:h

AS =7 + R In T (6)

o714 Ax arrhenius A4, h& Planck A<, kg
£ Boltzmann Ar<o]t}h.

Al (5)¢} (6)F ol&3to] AAt oA FES
Table 24 $3t3lo] Jepisict. E43) Ao} &
A3l dezo AuAAE "é 9% Hudson[19]&
o % kg wlmstel TA3 AR} 2 AL A
5 ZABE(127 $2) 2 E, %*éi} =27} 2
A%, A=z 29224 B0 AYEE
Ao 2 Byslgich Table 29 A3 detge) Q=
23 gke Z7 58.3KJ.mole !9} -84.3J.mole” 'K
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Fig. 9. Proposed scheme of reaction mechanism.
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