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Abstract: The crystallization process and kinetics of Li,O-Al,0;3-SiO, (LAS) glass ceramic containing colouring agent
such as Fe,03, Co,0; and Ni,O; were investigated using differential thermal analysis, X-ray diffractometry, infrared and
scanning electron microscope, and the effects of Co,0; and Ni,O; on the crystallization mechanism of LAS glass were
analyzed. The results show that the colouring agent not only changes the colority of LAS glass and also affects the
crystallization process and microstructure of LAS glass. The addition of colouring agent increases the crystallization
temperature of LAS glass and decreases the crystallization mechanism parameter, and the effect of Co,0; on the
crystallization mechanism is much more than that of NiyOs;. The effect mechanism of colouring agent on the
crystallization of LAS glass is related to the ion radius, field energy of colouring ions and their connection to the broke
Si0;.
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Fig.1 DTA curves of LAS glass containing colorization agent
at different heating rates: (a) FCN—1 sample; (b) FCN—2

sample
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Table 1 Crystallization peak temperatures of LAS glass

samples at different heating rates

Heating rate/("C-min”") Temperature/i
FCN-1 glass FCN-2 glass
5 1178.6 1151.6
10 12023 1170.2
15 1216.8 1183.6
20 12272 1193.9
25 1235.6 12155
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A n ROV EL, BEERRAEKIREG x AR AR )
. K Wtrebs) 1% 4. Kissinger iEW] K kA
Arrhenius 5% £&!';

K=Kexp(—E/(RT)) 2)

Fe B REB IS HOAT S AL 905
X Ky WARIER T E AT iiGeg; R A
G T S

Kissinger /A :0PE&7R 4
In( T, /py= E/RT,)+In(E/R)~InK, 3)

X 7,00 DTA ik EMTaaidit e o ATHEE %,
A AEAS [F Rl 2 T I DTA 2T df e T, i,
& ln(T2 loy—1/T, th&k, LT RAGHT SRS EE £ I
MR IN T Koo BEMT PRGBS 5 K

TENTERTEARE E ORI, fiREKIG 2 n
AL Augis-Bennett J5 FEl Y3545

n=2.5 RT; I(ATE) 4)

AP AT g DTA 7 i SO0~ o B8 I ()3 B2 R KE » n
BAL 1, R 0 83T 2, AR n
BAL 3, AABUL: o BOL 4, NSRRI

fiE Kissinger J7FHE In(T, /o) —(1/T) %%,
B2 Bz WP 2 Pk Sl & A Csm B A e E B R T
et ARIRNTEN ¥ S M, IR 2. HAM
A OFEARRE RN L, A R e, SR E
PEIBHINT AT ALRE £ A RIIRIN T Ko LAKAT 5B )
FEHK ), X RIS R B (L
[N, 3 5 A A RE R (K BT i B L«

12.61 FCN-1
124f
1221 FCN-2
12.0f
1.8+ .
11.6[
1.4+
1.2} .

11.0F .

108 81 82 83 84 85 86 87

T51/1074 K-

2lg)

In(T

2 SAEAEBFERING (T, /p)-(UT) X R

Fig.2  Relationship between In( T p2 lp) and (1/T,) from
Kissinger equation of LAS glass samples containing
colorization agent: T,—Crystallization peak temperature;

p—Heating rate
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Table 2 Crystallization kinetics of black LAS glass

containing colorization agent

Crystallization E/ K

B Ko/min™! 3 .
parameter  (kJ-mol ") (¢p=5 "C/min)

0.28X10"  4.05 0.139
0.88X10? 2.53 0.147
3.00X10° 2.76 0.223

FCN-1 glass 322.7
FCN-2 glass 281.7
Ref.[10] 427.5
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Fig.3 XRD patterns for crystallization of LAS glass samples

containing colorization agent
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Fig.4d  Infrared (IR) of LAS glass ceramic containing

colorization agents
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Fig.5 SEM images of LAS glass ceramics: (a) FCN—1 glass

ceramic; (b) FCN—2 glass ceramic
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