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Properties of Te Fine Particle Doped SiO. Gel by the Sol-Gel Method
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Abstract

SiO:; gels containing dispersed fine Te metal particles have been prepared by the sol-gel method using a

starting solution containing Tetraethoxy Silane (Si(OC,Hs)s), H:O, Ethylalchol (C.H:OH), Nitric Acid (HNQs) and Tel-
lurium Tetracholoride (TeCly) in a several molar ratio. Gelling time of sols was about 3 days and viscosity of solution
was very low about 2~3 cP for 3 days. Heat-treatments of the gel have been performed at 500, 700, 900, 1100 and
1300°C for 1 hour, respectively. We have investigated TG~DTA, X-ray diffraction patterns and SEM of heat-
treatmented gels. The size of Te fine particles dispersed in SiO: gel was about 0.8~1 /m and the shape was almost

quadrangle.
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Fig. 1. Process for preparation of Te particles- doped SiO; gels
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Table 1. Compositions of Reacion Solutions

(mole)
Si(OC.Hs). H.0 C.H:OH HNO;
A 1 2 2 0.08
B 1 2 0.08
C 1 2 8 0.08
D 1 4 2 0.08
E 1 4 4 0.08
F 1 4 8 0.08
G 1 8 2 0.08
H 1 8 4 0.08
I 1 8 8 0.08

Table 2. Composition of Reaction Solution according to F

{mole rate)

SKOC.Hs):| H.O |CH:QH| HNO; | TeCl
X, 1 4 8 0.08 0:1
X 1 4 8 0.08 0.3
Xs 1 4 8 0.08 0.5
X, 1 4 8 0.08 0.7
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Table 3. Appearance of reactoin solutions (hr)

- 1 3 5 7 24 48 96 168 216
A tran tran tran tran tran tran tran gel - -
B tran tran tran tran tran tran tran gel - -
C tran tran tran tran tran tran tran gel - -
D tran tran tran tran tran tran tran gel gel -
E tran tran tran tran tran tran tran gel gel -
D tran tran tran tran tran tran tran gel gel -
G tran tran tran tran tran tran tran gel - -
H tran tran tran tran tran tran tran tran gel gel
I tran tran tran tran fran tran tran fran gel gel
*tran : transparent solution, gel : gelation
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Fig. 2. Viscosities of the reaction solutions after hydrolysis at
the various times (hour)
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Fig. 3. TGA curves of the dry gels containing TeCls
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Fig. 4. XRD patterns of the Te particles doped SiO; gels heat-
treatmented at various temperatures

Fig. 5. SEM micrographs of gels heat-treatmented at 700°C
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Fig. 6. SEM micrographs of gels heat-treatmented at 1300°C

Fig. 7. EDS spectrum of Te particles doped SiO. gels heated-
treatmented at 1300°C
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