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Study of thermodynamic properties of Si-Te-M (M = Ag, In) glasses

Fujio KAKINUMA *

The study of thermodynamic properties of Si;goTex (75 < x < 87.5) and Ags(Si;sTess)es and
Ins(Si;sTegs)gs glasses have been carried out by using the differential scanning calorimetric
(DSC) measurements. The thermodynamic parameters such as glass transition
temperatures, crystallization temperatures for Si-Te and M-Si-Te glasses were obtained.
The measurements were carried out for several rate of heat. The activation energies for
crystallization were obtained by using the Kissinger’s theory. The glass forming ability
are obtained by using the differences between the crystallization and grass transition
temperature and between the melting and crystallization temperature. The values of grass
forming ability for the Si-Te glasses are over 0.4, which indicates that the Si-Te alloys near
the eutectic composition are good glass formers. The addition of Ag element to the
SijsTegs alloy becomes lower the glass transition temperature and the crystallization
temperature. On the other hand, the addition of In element becomes higher the glass
transition temperature. These differences seem to be the bondihg nature between Ag-Te
and In-Te and the local atomic structure around the Ag and In atoms.
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Fig.1 Profiles of X-ray scattering for Mx(Si;5Tess)100-x (x = 0 and 5)
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Fig.3 DSC curve for the Ags(Si;;Tegs)gs  Fig.4 DSC curve for the Ing(Si;;Tegs)gs
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Table 1 Characteristic temperatures for Sijgo-xTex

Sample T(K | T.K | T,(K K,
SigsTeqs 572 945 402 0.46
Si22.5Te77,5 570 888 411 0.50
SigoTego 571 822 405 0.66
Siy7sTegs s 571 756 403 0.91
SirsTess 569 | 680 | 410 | 1.43
SipsTegr s 569 691 409 1.31




7R e

4.2 H5RAMBEE
AT ATEREE (Kg) &, HZ7ARXRVRTIOERE2E5228T, R@OTEIZLNS
ERLELIEAVONSY. Ky OfEN 0.4 DLETIEH F X220 2F<, 0.1 AT Tk
DIZKWEBZHNRTNS.
_TcTg

0)]

Table 1 IZ/REND KO ITTNTORE T, KuDfEIZ04%BXLTEY, Zhbnixe
MHTARYRT VIR THB I LERLTVD, SHBEXBOL TN &, HBHEM
T&H 5 SijsTegs THROBREREEZFFOBAEZRL, & 612 SiEENEMT S & K, OfEix
INEL o TN, Zhid Ty OEPMRIC L > TRELS B LAVDIZH LT, L&
ALY SiIBEAHIMT 5 L BADSARIC LR T 5 LICL b0 THS.

5. £&O

1. Sijeo-xTex (X =75, 77.5, 80, 82.5, 85 and 87.5), Ags(Si;sTess)es 3 & U8 Ins(SizsTess)os
A7 RZDWTORERIERBRIEZIT, V7 AEBRE, fabiEELZRD:-.

2. AEEEEZEX TToRIEIC L VRO I-ERIGREDL S, Kissinger D% H T
FEmILDIEEL T RV F— 2 RD =,

3. SijsTegs ICHE=ZTTHR L LTMA T Ag 13#ERIGIRERN 5 REBBERIEL L, —F,
In 377 AEBRELE TIHRBH 1.

4. Ags(SiisTessdos DRAIL, 5at.% DB T SijsTegs (CH~_T 20K HIEL 2 Y, —F,
Ins(SijsTess)os TIIRE REALIZARVZ L& RH L=

EF 3 '
AR FEO—HITNEA T RN X —FEREMADO LR 26 EERBRIIEEORICL YT
bz, ZZRXELTHELET.

R

[ EIE : WMV T2 - F ) H T AOBREHHK ; =X 74—+ =X, pp.3-12,
20086. :

RIESIRXER : BAESR, AE, 2014 F5.

[3] T. B. Massalski: “BINARY ALLOYS PHASE DIAGRAMS” , American Society for
Metals, Ohio, p.3368, 1990.

(4]1H. E. Kissinger : J. Res. NBS 57, 217-221, 1956.

[5]A. Hurby : Czech. J. Phys. B 22, 1187-1192, 1972.



