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Study of thermodynamic properties of Ge-Sb-S(Se) ternary glasses
Fujio KAKINUMA * and Naoya TANAKA **

Differential scanning calorimetric (DSC) studies have been carried out for Ge-Sbh-S and
Ge-Sb-Se ternary glasses. The glass transition temperatures, crystallization temperatures
and melting temperatures for these ternary glasses were determined from DSC curves. The
glass forming ability and the activation energy for crystallization were obtained for GeSb4S7,
Ge2Sb2Ss5, GeSbaSes and GeSbsSes glasses.  The values of the glass forming ability for these
ternary glasses are over 0.4, which indicates that these glasses are good glass formers. The
activation energies for the crystallization are about 50 kcal/mol for GeSb2Ses and GeSbaSes
glasses and show less composition dependence.  On the other hand, the activation energies
for Ge-Sb-S glasses indicate the tendency of decrease with increasing the composition of

Sb2Ss.
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Fig. 1 Profiles of X-ray scattering for Ge-Sb-S glasses
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Fig. 2 DSC curve for GeSbsSes
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Table 1 Characteristic temperatures for Table 2 Characteristic temperatures for
GeSb4S7 GezSh2Ss
FEE(K/min) TeK) Tl Tu®) FEE(K/min) TeK)  TdK) TwK)

10 518.8 6334 7353 10 567.5 765.9

15 513.4 639.0 7375 15 563.7 770.0

20 516.5 643.9 738.3 20 561.1 772.8

25 519.3 648.6 738.3 25 558.4 778.1

30 522.2 654.7 739.9 30 559.4 783.7
Table 3 Characteristic temperatures for Table 4 Characteristic temperatures for
GeSbzSes GeSbaSes
FRHE(K/min) Te(K) TdK)  Tm(K) FRHEK/min) TK  TK Tw)

10 513.8 620.2 759.8 10 490.9 560.7 751.9

15 519.2 627.2 762.1 15 492.3 566.4 752.3

20 520.4 630.3 763.0 20 493.2 569.0 754.4

25 515.5 632.5 766.9 25 494.3 570.8 757.0

30 518.9 637.1 789.0 30 500.0 574.3 760.3
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Table 5 Grass formation factor(Ky;) and activation energy(E.) of crystallization for
Ge-Sh-S

a4 Ka E. (kcal/mol)
GeSbaS7 1.12 38.5
Ge2Sb2Ss 2.32 67.8
GeSbzSes 0.81 50.6

GeSbiSes 0.40 50.8
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Fig. 3 Plots of ln(¢/ TCQ) versus 1/T, for Ge-Sb-S and Ge-Sb-Se ternary glasses.
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