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Abstract—By means of a set point change in an isothermal calorimeter the thermal energy storage capacity
of the reversible liquid phase reaction mixture could be measured. From the storage capacities obtained in the
wide range of temperatures between 298 and 368 K the heat of reaction and the heat capacities of the product
species, which would be difficult to measure directly because of the reversibility, were determined by analyzing
the results statistically. The heat of reaction between 2-methy! furan and maleic anhydride and the heat capacity
of the adduct were 61,200 J/molK and 2.38+ 0254 J/gK, respectively. The former was found to be slightly higher
than that of previous workers. The storage capacities for the aqueous reaction of methyl ethyl ketone, acetone,
and iso-butyraldehyde with sodium bisulfite were reported too.
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Fig. 1. 0.1 K set point change response voltage of calo-

rimeter for water at 298 K.
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Fig. 2. Magnified set point change response voltage of cal-
orimeter for water at 298 K.
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Fig. 3. 1.0K set point change response voltage of calo-
rimeter for water at 298 K.
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Fig. 4. Response of calorimeter temperature for 0.1 K set
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Fig. 5. Comparison of the heat capacity of water with lit-
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Fig. 6. Response of calorimeter for the reaction of 2-
methyl furan with maleic anhydride in p-dioxane
at 298 K. Initial mole fraction of the reactants and
the solvent was 0.240 and 0.520, respectively.
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Fig. 8. Comparison of the thermal energy storage capacity
of the three reaction mixtures with the other’s
works. Initial mole fraction of reactants were:
MEK: 0.041+ NaHSO; : 0.082; iBA: 0.023+NaHSO0;
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NOMENCLATURE

A;  :i-th chemical [-]

Cg  :thermal energy storage capacity [J/cm®K]

Cp: :heat capacity of species i [J/mol K]

ACp :Zv;Cp; [J/mol K]

H:  :enthalpy of species i [J/mol]

H; :partial molar enthalpy of species i in mixture
[J/mol]

AH :total enthalpy change [J]

AH® :heat of reaction [J]

AHE :heat of mixing [J]

K : equilibrium constant

n; : number of moles of species i {mol]
R : gas constant

T : temperature [K]

v : volume of reaction mixture [cm®]

Greek Letters

v T [-]
\z : stoichiometric coefficient for species i [-]
£ : reaction coordinate [-]
Subscripts
i : designation for species i
j : designation for species j
0 : initial state
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