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31922 (1300°C ~1500°C) ¢ N B-LE (~200°C)7} Si0,2} Si0,. PO, o] gzLE vl A 2 g AJstgd o, Si0, -P.0;. B0,
2} $i0,.P,0;,_B,0,_GeO, A v]@atol A= B,O, BPO, Ge0,8] 294525 ¢ Bastdct. TGA-DSC <242 4, Si0,
Si0,_P,0s= 2E¥sol npE Aapustrt e, S0, PO, BOE 7244 $3ukes ¢4 1342 S vepbyon, Si0, PO,
_B,0;.Ge0,H 9] A$ AsFtad Tubg feldo)d o2 EapoldhdAl 4 AAshi 3 Bukg-g et olc). Hakzhis oy
A7} AR A FEEE Aee dehlon, DSC d24¢ ¥4 Si0, Si0,P,0s, Si0; P,05-B,0;, Si0..P,05-B,0,.GeO,
A feju)YaEe] neEr) AlatsEle 28 2t 1224, 11517, 953C, 1130°ColA #astodc.
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Abstract  Si0Q,, Si0:- P05, Si0O, P,0s;-B:0s and Si0,-P,0s-B,0,-GeO. fine glass particles were fabricated by flame
hydrolysis deposition. Their properties are characterized using SEM, ICP- AES, XRD and TGA-DSC. In the XRD pat-
terns, we found that the deposition conditions with a Si substrate temperature (~200C) and a flame temperature
(1300°C ~ 1500°C) fabricated the amorphous state of SiO, and SiO.. P,Os particles. But, in the case of SiO.-P.0s-B.O;
and Si0s- P,0s-B.0s-GeQ,, the crystalline peaks of B,Os, BPO, and GeO: are observed. For SiO. and SiO.-P.0s, the
TGA-DSC curves show no weight loss as a function of temperature change. A high endothermic reaction with a
weight loss is observed in the ternary system of SiQO.-P,O;-B.O; and a molecular relaxation and a crystallization or cur-
ing reaction after a glass transition with a weight loss appeared in the quaternary system of Si0.. P.Os. B,Os-GeQO.. The
weight loss tends to accelerate in the case that the particles are crystalline. The onset of densification temperature is
estimated using DSC measurement at 1224°C, 1151, 953°C, and 1130°C for the SiO,, SiO.- P05, Si0,-P:0;-B.0s, and

Si0:- P,0s- B,0:-GeO; systems, respectively.
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2H, (v) + 0, (v) - 2H,0 (v)

SiCly (v) + 2H0 (v) — Si0, (s) + 4HCI (v)

POCl; (v) + 3/2H,0 (v) — 1/2P.0; (s) + 3HCI (v)
BCl; (v) + 3/2H,0 (v) — 1/2B,0, (s) + 3HCl (v)
GeCl, (v) + 2H,0 (v) — GeO, (s) + 4HCl (v)
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Fig. 1. SEM micrographs of SiO. glass soot.
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Fig. 2. XRD pattern and TGA-DSC curve obtained from SiO, glass soot.
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Fig. 3. XRD pattern and TGA-DSC curve obtained from Si0.-P,O- glass soot.
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Fig. 4. XRD pattern and TGA-DSC curve obtained from SiO.-

(101), 3. B.Os (310), 4. B.O; (420).
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Fig. 5. XRD pattern and TGA-DSC curve obtained from SiO.-P.0s-B;0s. GeO, glass soot, in the XRD pattern: 1. B.O, (111), 2.
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