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ABSTRACT

The erystallization hehaviors of slag—hased glass in CaO-Mg(O-Al03-8i0;(-NazQ) system have been studied.

The mother glags contaiving 16.50 CaQ, 7.50 MgO, 19 70 AL, 50. 80Si0; and 2, 09 wt% NaO was prepared
by using Korean domestic raw materials such as gramlated slag, serpentine, sea sand and etc.

The glass—ceramics composed of major crystalline phase diopside was produced by the heat treaiment in a temp-
erature range from 830° to 925°C for (-6hr.

The composition and morphology of diopside phase formed in the systerm were examined by X-vay diffraction
analysis and electron microscopy.

The kinetic measurements such as J. M. A plot and Arrhenius plot indicated that the process of nucleation of the
initially formed diopside phase could be described from the view point of instantaneavs mucleation. I was also
demonstrated thet the linear crystal growth of diopside phase was proceeded by short range diffesion of Mg2" and
Ca? ion.

The microstructures of the resulting glass—ceramics were consisted of leafroidal shaped crystalline agaregations.
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Table 1. Values of Avrami Expcnent m for various kinds of nucleation and growth processes by Mandelkern. 199

First order nucleation

Instantaneous nucleation

Growth habit o . e
Linear growth Diffusion Linear growth Diffusion
g controlled growth g - controllad growth
B fimansional 3+1=4 8/2-1=5/2 3+0=3 3/210=3/2
2-dimensional 2+1=3 1+1=2 240=2 1+0=1
(Plates) - - - o=
1-dimensional 1+1=2 1/2+1=3/2 1+0=1 1/2+0=1/2
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Tahle 2. Batch composition in wt 9.

Raw material :
: Grad hrogm -
m Grﬂgﬂl‘;md Serpentine Sea Sand LDI"gaD]ii‘? & C’g'r?lte Wa S0y CaFy
OSW-A 37. 07 18.52 20. 14 14. 50 0.89 ‘ 4.03 484
Table 3. Chemical analysis of mother glass, (wt %

Mother glams = —ettet | si0; | ALOs | Feis| MgO | €a0 [ NaxO | K0 | Ti0, [Mn0: [ Cr0s] 7 | s
OSW-A 50.800 12700 2,16 7.50) 16.50] 2.0¢ 1.350 0.38 0.23 0.36 1.40<0.01
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Fig. I. X-ray diffracticn patterns of crystallized OWS-
A glasses.
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Slag 4172] CaD Mg0-ALO-Si0:(-Na0)7 F428 AR ¢35
Tahle 5. Activation energy for diffusion.

Material Process Améi&act;?/nmz?:)rgy Source
Fea3i0y Mg diffusion 47 Minger2d?
a-CagSi0, Ca diffusion 55 Lindner2?
MgO Mg diffusion 7% Lindner2
Cal Ca diffusion 29 Lindner®?
Ca0-510; melt Ca diffusion 75-130 Majdic & Henning®?
0. ACaQ- (. 45102 e 225
0. 241,05 melt Ca diffusion 70 King & Koros
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