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Abstract The behavior of nucleation and crystallization in the L;O-Si0, glass heat-treated at different condition under
the conventional and microwave processing was studied by differential thermal analysis (DTA), X-ray diffractometry
(XRD), optical microscopy (OM), and electrical conductivity measurement. Nucleation temperature and temperature of
maximum nucleation rate in both conventionally and microwave heat-treated samples were 460~500C and 580°C,
respectively. It was expected that the probability for bulk crystallization increased in microwave heat-treated sample,
compared to conventionally heat-treated one. Degree of crystallization increased with increasing crystallization
temperature in both conventionally and microwave heat-treated samples. However, pattern of crystallization growth
under microwave processing appeared to be quite different from that under the conventional one due to its internal or
volumetric heating. Electrical conductivity of conventionally and microwave heat-treated samples were 1.337~2.299,
0.281~0.911x 107 Q'cm’, respectively.
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Fig. 1. Flow chart for the preparation of samples.
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Fig. 3. The trend of DTA crystallization peak temperature
in the samples conventionally and microwave heat-treated
at various temperatures for 2 h.
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Fig. 4. (@) DTA curves of samples conventionally heat-

treated at 480°C for 2 h with different particle sizes. (b)

DTA curves of samples microwave heat-treated at 48¢°C
for 2 h with different particle sizes.
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Fig. 5. (a) XRD patterns of the samples conventionally
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patterns of the samples microwave heat-treated at various
temperatures for 2 h.



70 B4, A7, A

Fig. 5@¢ (02 XA 31d RS duud, A ¢
mlo]lzz} 7ML 540°ColH EAEE AHSME
A7) FAER] WA, 560°C oMoz dAElE BE
AlHEOME A EC] F BT, 4E A2 Li0-
2510, A4S & & ek EE, A2 sHEEel M
&lo] mlo|aE 5} 7}@“:”2:1 dx2]E AlAdA B E]
m2A AFshe AL & & ok

whEhr, Azha =t D}OIELE_J% 71gRie] AXe] 47 &=
£ Hlx #&5)7] sl Azt wlolzg2s 71gHos
560°Ce}t 600°CelA] 30~120 min B¢+ EAl2jd AHES
s 01121?# , B8 duj7os i) 43d
AdHe g 343 AAE Fg 6 el Fig
65 duRY, 560°Collx G| AHe s, AFHE
o) 2717} ZHBH@‘ 7tgRellre Gz Alzkel 30 mindlA
64 um, 120 min®lA 129 um F=2 AL, vlola
23 7idgelre 848 A)Zke] 30 minellA 50 um, 120
minollA] 157 um Ax=2 At &, AW 2 wlo]
A=z igyes A AN AYEEe] Hlsst
Ao 2 = AL & 4 At} 600°ColM EAzE
AA] A, AAHES 27 A 7FERCME B4
2 Aol 30mirelt] 267 um, 120 mireld 318 um
AxR B, mlelazat 71delME EAE 21zke]
30 min®lA] 600 um, 120 mincllAl 789 um A =2 A5}

1000
—O— Conventional 560°C
900 |- ) o
—0O— Microwave 560°C
800 L —@— Conventional 600°C P
—B— Microwave 600°C .//
700 /_,/
= P
g 600 m—
3 R
= 500
-4
400 |-
300 | @
o———®
200 |
100 ﬁ"’/o — -8""’
0 L L L
30 60 90 120

Heat-treated Time (min)

Fig. 6. The crystal radius of the sample conventionally
and microwave heat-treated at 56(°C and 600°C for various
heat-treated times.
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Fig. 7. OM pictures of conventionally heat-treated samples: (a) center area and (b) surface area of sample heat-treated at
560°C for 2 h; (c) center area and (b) surface area of sample heat-treated at 600C for 2 h.
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Table 1
The electrical conductivity of samples conventionally and
microwave heat-treated for 2 h at various temperatures

Heat-treated temp. CC) Conductivity (x 107 "em™)

Conventional Microwave
540 1.337 0.765
560 2.060 0.281
580 0.787 0.911
600 2.299 0.334
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center area and (b) surface area of sample heat-treated at

560°C for 2 h; (c) center area and (b) surface area of sample heat-treated at 600C for 2 h.
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