Journal of the Korean Ceramic Society
Val. 34, No. 9 pp.935--940, 1997.

244 ot ool3 2o o XIo) ofsf HX2E FInEAR
Ad™s S0 et i

UM - AR - FEY| - AS - wElE
S-abef gkl 7] A0 s gk
g Eoe Fssta
(1997 6% 99 A4

The Study for the Crystallization Behavior of Conventionally Heated
and Microwave Heat-treated Inorganic Polymers

8.8. Park, M\K. Cha, B.K. Ryu, H.G. Shin* and H.C. Park
Dept. of Inorg, Mater. Eng., Pusan National University
*Dept. of Indus. Chem., Kyeongnam Junior College
{Received June 9, 1997}

2 9

A I3} alel 2z} o= ola] Exelgl 7] mEAR] PhO-Zn0-B.O-Ti0A 2238 el A48
ASE vn A EsHrh DTAEH S Fotd 238 4222 99 2% 3 #ale] 432 s, Al |
7128} 7ll=g 7hE 8 AR AR (LG Electronic Cn.. 2.45 GHz, 700W)9ll4 AR Ze) 44 E #slsdct. vlaja
=3t o] dAjuld AL A e o] A Ade] vldled 20°C 4 = F2 450°CAlA PbTi0, 44 <]
AR, oF 20% A=Y 2 AR E vekolrl, DAle] Ak apeldf whel 490°Cell A s A de ¢
3 da]elF A2l PhTiO; E-g0] nle]l 2z ste) ofaf DAe)g) Mg el H)slo] TefsiaA d3=stsich

ABSTRACT

This study nvestigated the crystallization behavior in PhO-Zn(Q-By,0,-Ti0, system sealing glass, morganic
polymer heat-treated hy conventional hezi and microwave energy After determning heat-treated tem-
perature {or crystallization and characteristic points by DTA analysis, samples were heat-treated in a clas-
sical electric furnace and a home-style microwave oven (LG Electromic Co., 2.45GHz, 700 W), A mu-
crowave heat-treated sample had the growlh of PbTi(, erystal at 450°C, 20°C lower than that of a con-
ventionally heat-treated sample. Also, it had crystallinity about 20% higher than the conventionally heat-
treated sample. At 490°C, the size of PhTi0; crysial in the conventionally heat-treated sample was larger
than that i the microwave heat-treated sample due to longer heat-treated time.
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Table 1. Chemical Composition of Samples.”

Content wi%
PbhO 8.0
Zn0 5.0
B, 8.3
Ca0 1.0
Si0, 1.2
Ti0, 5.0
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Fig. 1, The schematic diagram of a microwave heat-
ing system.
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Fig. 2. The schematic diagram of a reaction cavity.
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Fig. 3. The profile of controlled temperature m a m-
crowave heating system.
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Fig. 4. DTA curve of sample at healing rate, 10°C/mmn.
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Table 2. DTA Datz of Sample at Heating Rate, 10°C/
min.

Tg ch Tl‘ TP
Temp.(°C) 355 427 469 487

T, Glass transition temp. T., : Coalescence temp.
T, Primary crystallization temp.
T, ' Crystallization peak temp.

Table 3. Heat-Treated Schedule of Samples.

Heat-treated temp (°C), Holding time {h)
Conventional Microwave
430, 1 430, 05
450, 1 450, 0.5
470, 1 AT, 0.5
490, 1 490, 0.5
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Fig. 5. XRD patterns of conventionally heat-treated
samples at various temperatures for lh.
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Fig. 6. XRD patterns of microwave heat-treated sam-
ples at various temperatures for 30 min.
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Fig. 7. Scannmg electron mlcmgwphs of (a) a conventionally heat-treated sample at 450°C for 1L and (b) a m-

crowave heat-treated sample at 450°C for 30 mun.
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Fig. 8. Scanning electron micrographs of (a) a conventionally heat-treated sample at 490°C for 1h
crowave heai-treated sample at 490°C for 30 min.
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Fig. 9. The degree of crystallinity for conventionally
heat-treated and mucrowave heat-teated sam-
ples at various temperatures.
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