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A View of Thermal Measurements in JSCTA

Hiroshi Suga

(Received October 29, 2004; Accepted November 4, 2004)

Developments of microcalorimeters for combustion, heat capacity, and solution calorimetry
that have been done in our Society over the past four decades are surveyed. Unique experimental
results obtained for several equilibrium and nonequilibrium systems are reviewed in some details.
Molecular systems are the main of these topics, hoping that the description reflects the development
of other fields in our Society, including metals, inorganic and organic substances, synthetic
polymers, and biological materials. Some remarks for further works based on personal experiences

are given in this article.
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Table 1 Organization in Community of Calorimetry and Thermal Analysis.
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Photo 1 Development of bomb microcalorimeter.
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Fig.1 Bond dissociation energy BDE of Pt-O for various
platinum compounds.
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Fig.2 Development of

microcal orimeter.

low-temperature adiabatic
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Fig.3 Heat capacities of tetragonal lysozyme crystals
with various water contents.
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Fig.4 Adsorption isotherm and heat of adsorption of
N2 gas on Cu® ion-exchanged zeolite.
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Fig.5 Heat capacities of CHs monolayer on graphite
without (e ) and with (o) 0.66 mole of O; as a
catalyst.
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Fig.6 Excess enthalpies of mixing for [1-x](R) and
X(S) enantiomers.
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Fig.7 Dependence of nonexponentiality parameter 8
on AT;.
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Fig.8 Real and imaginary parts of thermal effusivity
Ck of 2-tert-butoxyethanol.
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Table 2 Glass transition temperature T, of various glassy crystals.

Metastable phase Tyl K Stable phase Tyl K
thiophene 37 thiophene 42
2,3-dimethylbutane 76 buckminsterfullerene Ceo 87
isocyanocyclohexanol 55 B-cyclodextrind11H,0 150
130 ethylene oxide16.86H,0 85
160 tetrahydrofurari17H.0 85
CFClI>-CFCl; 60 acetone’17H20 90
90 CO 18
130 RbCN 30
ethanol 90 CsNO; 42
cyclohexene 92 TINO; 60
93 SnCl412H,0 150
cycloheptane 100 SnCl,02D,0 155
100 H-O (hexagonal) 105
93 H20 (cubic) 140
cycloheptatriene 106 D,0O (hexagonal) 115
cycloheptanol 135 pinacold6H,0 155
cyclohexanol 150 H3BOs3 290
Cs0.7Tl03NO2 48 D3;BO3 298
lysozyme ca 150
C,Cls in thiourea adduct 59 myoglobin ca 170

Ty value of protein crystal depends strongly on the amount of hydrate water.
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