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Enthalpy of glass melts of CaO-(1-x)MgO-xAl,0;-2Si0, composition / T. Sugawara, S. Nakagawa,
S. Yoshida, J. Matsuoka (Univ. Shiga Pref.) / Enthalpies of melts at 1773K in the system CaO-(1-x)MgO
-xAl,0;-2510, were examined by the combination method of drop calorimetry for melts and HF solution
calorimetry for glass at 298K. Enthalpy of mixing of liquid shows assymetric compositional dependence.
The asymmetric property should be associated with the competition between endothermic enthalpy by
network strain at Al-rich composition and exothermic enthalpy by network breaking at Mg-rich composition.
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Table 1. Results of calorimetric measurements and enthalpies of mixing of glasses and melts (kJ/mol)

Chemical composition (mol%) Relative enthalpy Enthalpy of solution  Enthalpy of mixing

Si0,  Al,O; MgO CaO  g/mol H:-HS! -AHS, HS, H,.
Di1oo 50.00 0.00 25.00 25.00 216.55 418.4+0.6 (4)° 609.6+3.3 (6)" 0 0
Di7sAnzs 50.00 6.25 18.75 25.00 231.96 442.6+1.8 (3) 661.4+2.5 (6) -11.8+£3.6 -10.5+4.1

Dis0Ans0 50.00 12.50 12.50 25.00 247.38 464.2x1.4 (3) 729.6+2.7 (4) -7.2+3.4 -7.2+3.7
DizsAn75 50.00 18.75 6.25 25.00 262.80 491.3%2.1 (3) 798.3+3.5 (7) 2.1+4.1  2.1+4.6

An1oo 50.00 25.00 0.00 25.00 278.21 510.0+2.3 (3) 864.0+2.6 (4) 0 0

* T=1773K for Di g, DizsAns, DisyAns, and DizsAngs; 1873K for An g
" Uncertainty represents one standard deviation; number in parenthesis is number of experiments

Figure 1. Enthalpies of mixing
of liquids at 1773K in the
systems CaMgSi,0, - CaAl,Si,04
(Di-An), Ca,Si,04 - CaAl,Si,0Oq
(Wo-An) and CaMgSi,O4 -
NaAlSi;Og  (Di-Ab). Solid
circles: this study; solid square:
Sugawara and Akaogi [3]; open
circles: Tarina et al. [4]; open
squares: Kosa et al. [5]; open
diamonds: Navrotsky et al., [2].
Error bars represent propagated
standard deviations.
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