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Fig. 1 XRD pattern of sample
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Fig.2 SEM image(a) and EDS spectra(b) of sample
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Fig. 3 TEM image(a), HRTEM image(b) and SAED
photographs(c) of sample
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Fig. 4 DSC curves of sample at different heating rates
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Table 1 Related values calculated by FWO method

a B/(K-min”") T/K
15 1019
20 1039
0.3
25 1059
30 1079
15 1037
20 1057
0.4
25 1076
30 1096
15 1056
20 1075
0.5
25 1095
30 1115
15 1073
20 1093
0.6
25 1114
30 1133
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Fig. 5 Relationship for 1g 3 —1/T at different conversion

rates
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Table 2 Related values calculated by Kissinger method

S/(K-min") T,/K T'10° K 1g(B/T?)
15 1055.17 0.948 —4.870
20 1074.96 0.930 —4.762
25 1093.26 0.915 —4.679
30 1112.10 0.900 ~4.614
0.945}
& 0.930¢
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-49 48 4.7 46
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Fig. 6 Relationship forlg(3/T?2)~1/T,, at different heating

rates
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Table 3 Related values calculated by Friedman method

a B/(K-min”") T/K
15 1019
20 1040
0.3
25 1059
30 1079
15 1037
20 1057
0.4
25 1076
30 1096
15 1056
20 1075
0.5
25 1095
30 1115
15 1073
20 1093
0.6
25 1114
30 1133

FH 7 BT %, FHEEZE A 15,2025 A1 30 K/min
B, TR de /AT B 235128 0.0055+0.0056+0.0054
0.0055. PhIn[A(da/dT) % VT AERICLIE 8). HIK

8 A4, ¥ALE N 03, 0.4, 0.5, 0.6 FTxt i) ELZk
B HIN-12.614. —13.118. —13.580. —13.834.
FH LG T A5 BAH R RS A BE E 22 A 104.9.109.1
112.9. 115.0 kJ/mol, H-F34{H4 110.5 kJ/mol. H
K 8 $RAHEALAR A 0.3. 0.4, 0.5, 0.6 FIX N HE
LRAEERD A In[Af ()] 1E 258 9.91. 10.18. 10.40.
10.43, H-FIMEA 10.23,

15 K/min 20K/min 25 K/min
0.6
0.5+
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S
04}
0.3f
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7 AFRFHEERTKa-TH

Fig. 7 Relationship for « —T at different heating rates
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Fig. 8 Relationship for In[g(de/dT)]~1/T at different

conversion rates
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Table 4 Related values calculated by K value method

o /(K'min ") T,/K TH10° K (T a)
15 1055.17 0.948 11.215
20 1074.96 0.930 10.964
25 1093.26 0.915 10.775
30 1112.10 0.899 10.627
12t

§u0

Sy

= 108
106 2

0.90 0.92 0.9 0.96
T/103 K"
E 9 AFEFENRTE I /a)~1/T,
Fig. 9  Relationship for In(T’/a) ~1/T, at different

conversion rates
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420 nm.
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Crystallization Kinetics of
wollastonite glass ceramics doped calcium fluoride

SI Wei, ZHANG Li-nan

(School of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract: The wollastonite glass ceramics doped calcium fluoride was prepared by reaction crystallization
sintering using waste glass and gehlenite as main raw materials, and adding a little calcium fluoride. X-ray powder
diffractometry (XRD), scanning electron microscopy (SEM), high-resolution transmission electron microscopy
(HRTEM) and differential scanning calorimetry (DSC) were used to characterize the samples. According to the
differential thermal curves of the samples at different heating rates, FWO, Kissinger, Friedman and k-value
methods were used to study the crystallization kinetics. The results show that the main crystalline phase of the
sample is wollastonite, which is presented a lath shape particle. The crystallization activation energies of
wollastonite glass ceramics doped calcium fluoride calculated by four kinetic analysis methods are 117.4, 102.8,
110.5 and 100.4 kJ/mol, respectively. The results are close. Compared with the wollastonite glass ceramics without
doped calcium fluoride, the crystallization activation energy of wollastonite glass ceramics can be reduced by
adding a little of calcium fluoride, which shows that calcium fluoride is helpful to the viscous flow of glass phase.
This can increase the ability to promote glass crystallization and help the preparation of wollastonite glass
ceramics.
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