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In recent years, the demand for high-temperature thermodynamic data has been increasing due to the widespread
use of phase equilibrium calculations based on the CALPHAD method and process simulations in high-temperature
industries. Although drop calorimetry using an ice calorimeter is a classical technique, it remains unsurpassed in terms
of accuracy and measurement efficiency, and its significance continues to be recognized. In this review, we present the
experimental setup of the drop calorimeter, provide measurement examples, and highlight recent developments in the

field.
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Fig. 1 Drop calorimeter combining an electric furnace and ice
calorimeter.
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Fig. 2 Structure of the ice calorimeter. 32
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Fig. 3 Example of mercury mass change during drop calorimetry.
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Fig. 4 Example of percentage difference between measured and
calculated enthalpies for Sapphire (Al203) and SiO2 glass as a
function of temperature.
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Fig. 5 Relative enthalpy of (a) 50Si02-25A1203-25Ca0O melt
measured by isothermal calorimeter'>!83%) and of (b) silicon
measured by isothermal-wall calorimeter?).
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Fig. 6 Heat capacity of various silicate glasses and melts. Qtz:
Si02'7; Or: 758i02-25A1,03-25K20'); Ab: 75Si02-25A1,03-
25Na20'; Jd: 66.6Si02-16.6A1:03-16.6Na0!?; Ne: 50Si0:-
25A1,03-25N2:0%; An: 508i02-25A1,03-25Ca0'®); Di: 50Si0s-
25Mg0-25Ca0®®); NTS4: 66.65i02-16.6Ti02-16.6Na>0*; Py:
Pyrex®®; SLS: Soda-lime-silica glass®®; Basalt?”; HLW:
simulated High-level waste glass®”.
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Fig. 7 (a) Relative enthalpy and (b) mean heat capacity (C,,) of
75S102-6B203-10A1203-9RO (R=Mg, Ca, Sr, Ba) glasses and
melts. 32 Arrows indicate the glass transition temperatures.
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Fig. 8 Percentage difference between measured and calculated
enthalpies for Sapphire (Al2O3), SiO2 glass and Pt crucible
measured by mercury-free ice calorimeter. 4!
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Soc. 100, 754 (2016) with permission from American Ceramic
Society.
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Fig. 10 Enthalpy of A1203 measured by DnC calorimeter41). 4
Reprinted from J. Amer. Ceram. Soc. 100, 754 (2016) with
permission from American Ceramic Society.
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