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Some Estimations of a Calorimetric System by using of Standard Materials

Takashi Suzuki

When substances have changed chemically and/or physically, heat of the chemical and physical change is produced as
exothermic or endothermic behavior. Therefore it is very effective to measure the heat energy of the chemical and
physical change of the substance. The heat energy can be obtained by calorimetry. There are three types of calorimeters.
The adiabatic calorimeter is used mainly for the measurement of heat capacity. The isoperibolic calorimeter is suitable
for the measurement of large heat energy. The conduction calorimeter has thermocouple as the heat sensors and can
measure the micro heat energy. In this work, two standard materials, potassium chloride and tris(hydroxymethyl)
aminomethane, were used to estimate conditions such as principle and accuracy. The results will be reported in detail.
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Fig.1 The typical heat flow curves :
(a), the case of reaction; (b), the case
of calibration.
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Fig.2 Heat flow curve of dissolution of KCI solution.
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Fig.3 Heat flow curve of dissolution of Tris solution.
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Fig.4 Heat flow curve of Joule heat generation.
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Table 1 The enthalpies of dissolution of KCl aqueous
solution.

M AH M AH
mol kg1 k] mol=1 mol kg=?! kJ mol—1
0.1075 16.64 0.1114 16.79
0.1086 16.70 0.1119 16.84
0.1097 16.77 0.1125 16.84
0.1104 16.80 0.1132 17.00
0.1107 16.79
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A=11.14 k] mol’ @)
B =51.14 kJ kg mol™! 3)
6 =0.04 kJ mol 4
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Fig. 5 The enthalpies of dissolution of KCl in water.
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Table 2 The enthalpies of dissolution of tris(hydroxymethyl)
aminomethane into 0.10 N HCI aqueous solution.

m AH m AH
g Jg™t g Jg™
0.12406 -239.91 0.12517 -236.04
0.12476 -239.92 0.12539 -235.53
0.12498 -237.76 0.12594 -234.31
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Fig. 6 The enthalpies of dissolution of
tris(hydroxymethyl)aminomethane into 0.10 N
HCI aqueous solution..
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