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ABSTRACT

CdS doped Si0; glass coating films which are good candidates for the nonlinear optical materials were prepa-
red by the Scl-Gel melhod. TEQS, C;H:OH. Hy0 and HCl were used as slarling materials 1o obtain 5i0.
matrix solutions. Then CANO-).-2H.0 and CS(NH.), were dissolved inte the Si(); matrix solutions. Coating
was performed several times i order to mcrease the thickness of coated film by the dip-coating method.
Then heat treatments were carried out to control Lhe size ot CdS microcrystals doped m Si0; glass matrix
wilh respecl to lermperatures and times. CdS-doped Si0, transparent coaling [ilms were successfully obtained.
CdS crystals were changed from cubic to hexagonal type ahout 600 .
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Fig. 1. Schematic diagram showing preparalion of CdS-
doped sihica coaling fums.

Table 1. Composition of the Ceating Slution

Materials Weight (g) Mole rahio
Si(0C,Hs), 25.00 1
HaO 8.65 4
C.H-OH 4424 8
HNO, 0.18 0.024
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Fig. 2. Thermal gravimetric analysis and differential
analysis curves (TG and DTA) after gelation
of cating solution containing 20 wt% CdS.
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Fig. 3. Absorption spectra of the silica coating films
prepared by one dipping using the coating solu-
tions containing (a) Cd and S, (b} Cd only and
(c) S only, respectively, and heat-treated for 10
min. at 5007 .
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Fig. 4. Optical absorption spectra of CdS-doped silica
coating [ilms prepared using the coating solu-
tions containing  different CdS5 content, and
heat-lreated for 15 min. at 300C 1n N, atmos-
phere.
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Fig. 5. Optical absorption spectra of Cd5-doped silica
coating Tilms prepared using the coating solu-
tivns containing different CdS content, and
heat-treated for 15 min. at 500C in N, atmos-
phere.
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Fig. 7. Absorption spectra of the CdS-doped silica coa-
ting films prepared by one dipping using the
coating solution containing 20 wit% CdS and dif-
ferent amount of ethanol, and heat-treated for
10 min. at 500C .
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Fig. 8. X-ray diffraction patterns of the CdS-doped si-
lica coaling films heal-treated for 30 min. at va-
rious temperatures which were prepared using
the coating solution containing 20 wt% CdS by
3 times treatement; dipping and heat-treated
for 10 min. at 500C.
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ratures which were prepared using the coating
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Fig. 10. X-ray diffraction patterns of the CdS-doped si-
lica coating films heat-ireated [or 30 min. at
{(a) 500T and (b) 700T, respectively. The [i-
Ims were prepared using the ccoating solution
conlaimng 20 wt% CdS by 3 times treatment;
dipping and heat-treated for 10 min. at 5007,
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