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ABSTRACT

Ti0. sols were prepared by hydrolysis and polymerization of titanium tetra-isopropoxide (TTIF) in the prese-
nce of diethanolamine (DEA). The optimal mole ratio of water to TTIP 15 2 and ihe concentration of the
TiQ; sol 0.7 M. Golden TiN films without cracks were obtained by dipping 51(110) walers into the Ti0O, sol
and followed by miridation in NH; at 1100T for 5h. The TiN films were studied by an optical microscope,
DTA, TGA and X-ray analysis.
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Fig. 1. Experimental procedures for preparation of
coating solutions.
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Tahle 1. Compositions of Coating Solutions

\ Comyposition (mol)
Yo T DEA H,0
1 04 04 0.4
2 04 0.4 08
3 0.5 0.5 {5
4 0.5 0.5 1.0
5 0.6 0.6 0.5
6 0.6 0.6 1.2
7 0.7 0.7 0.7
8 0.7 07 14
9 0.8 0.8 0.8
10 0.8 0.8 16
11 1.0 1.0 1.0
12 1.0 1.0 2.0
13 1.2 12 12
\_i 1.2 1.2 J 24
MoSiz
Heater
e
Y
Water
NH, (V)
Gas Silica Tube

Water

Fig. 2. Schematic figure of the experimenlal apparatus
for heat treatment.
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Fig. 3. Heat treatment Schedule.
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Fig. 4. Viscosity vs. rpm of each coating solution.
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Fig. 5. Effect of conc. of TTIP on viscosity of coating
solution.
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Fig. 6. Resull of thermal analysis of dried gel.
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Fig. 7. Effect of conc. of TTIP on the thickness of TiN
film.
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Fig. 8. Photographs of optical microscope (1300} of coated film.
() Coated surface (not reated) of No. 1 composition, {b) Reacted surface {11507, 5 h) of No. 1 composition,
{c) Reacted surface {1150°C, 5h) of No.7 composition, (d) Reacted surface (11507, 5hy of No. 11 composi-
tion, {e} Reacted surface {1150, 5h) of No. 8§ composition
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Fig. 9. XRD pattern of dried gel af reaction tempera-
ture.
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Fig. 10. Relation between phases produced and reac-
tion temperature of dried pgel
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