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=Abstract=

Effect of Al:0s: on the Crystallization of MgO-Ca0-Si0:-P:0s
Bioglass-Ceramic System (l)

Min-Ho Lee, Tae-Sung Bae*

Effects of Al:Os/P:0s ratio on the crystallization of a series of glasses with the nominal composition
of 41.4wt% 8i0z, 35.0wt% CaO, 20.6wt % (P205+ Al20s3) and 3.0wt% MgO were investigated with
DTA, XRD and SEM. The major crystalline phases are apatite and anorthite. The glass transition
temperature (T;) and the softening point(Ts) are shifted to the upper temperature by increasing Al0s
content. The temperature of apatite crystallization (Tw) is increased by Al:Os content, but the tempera-
ture of anorthite crystallization (Ty2) is not affected significantly. With increased of AlQs, the apatite
crystallization is decreased, but anorthite crystallization is increased.
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Table 1. Chemical composition of bioglass.

(E1) AlHo sstz=y

L | Compotition (W%, mol %)

v Sample =T = ‘ ‘
T -3 (0| v CaQy ] Pa0s HAROY | MgO
A-1 41.4/43.3 35.0/40.9 | 16.0/7.4 | 4.6/3.0 | 3.0/49
A-2  |41.4/43.7|35.0/40.8 | 14.0/6.4 | 6.6/42 | 3.0/4.9

A3 |41.4/43.6|35.0/40.6 | 12.0/55 | 8.6/55 | 3.0/4.8

A-4 | 41.4/43.4|35.0/40.5| 10.0/4.6 | 10.6/6.7 | 3.0/4.8
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Table 2. Heat-treated condition of samples.
(E 2) Zt AjEe| 9xig) =A

Sample Crystalhzatlonrange(’b) Heat treated temp(’C) §
A-1 848~909 830, 880, 910, 1005(2H)

A-2 869918 830, 880, 920, 1005(2H)
A-3 893929 830, 880, 930, 1005(2H)
A4 891~940 830, 880, 940, 1005(2H)
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Fig. 1. DTA curves of various samples (A) A1, (B) A-2,
(C) A3, (D)A4

Table 3. DTA temperature of samples.

(H 3) Zf A|H2| AR EN 22

R nerties afe

\ME&W g T(C) | Te(C). Tc(’c) T (C) | Te()
Al 775 829 848 909 | 1005
A2 782 834 | 869 018 | 1003
A3 789 847 893 929 | 1004
Ad 795 841 891 940 | 1005

Ty = Glass Transition Temp., T:=Softening Point, Tc=Primary Crystal-
lization Temp., Tp =First Crystallization Temp., Tp2=Second Crystal-
lization Temp.
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Fig. 2. Variations of glass transition temperature (T) and sof-
tening point (Ts) with glass compositions.
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Fig. 3. Variations of first crystallization temp. (Tn) and sec-
ond crystallization temp. (Tr2) with glass compositions. ‘
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Fig. 4. X-ray diffraction patterns of A-2 after ceraming treat-
ment at 4 different temperatures for 2 hours.
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Fig. 5. X-ray diffraction patterns of A-4 after ceraming treat-
ment at 4 different temperatures for 2 hours.
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Photo 1. SEM micrographs of A-3 surface after ceraming treament at 4 different temperatures for 2 hours.
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