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The approach to the experiment of the thermal analysis for the undergraduates in our university has been
reported. The solid phase transition behavior of NH4,NO; was analyzed by the self-made DTA apparatus. The transition
temperatures and heats of transition of three phase transitions were estimated from the DTA measurement. The data
obtained by the students were compared to the reference data. The experimental average value of the first transition
temperature was higher than the reference value by 8°C, whereas those of the second and third ones agreed within 2°C.
The experimental average values of the heats of the transitions were lower than the reference values by 40%. We
discussed some problems about the abnormal estimation of the heats, the validity of the reference sample for the
correction of the heats, and the measurement techniques.
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Fig.1 [Illustration of the self-made DTA apparatus.
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Table 1 Phase transition behavior of NH4NO3.4)

Table 2 Comparison of the experimental average values with
the reference values. (n = 63).

Peak Ttr (°C) AH (J/g)
Reference Average Reference Average
Ist 32.23 40.3+8.6 21.24 13.9+74
2nd 84.1 85.0£10.9 16.87 9.8+4.5
3rd 125.85 127+6.3 55.47 31.6+13.2

o AH Change in crystal
Iir CO) (J/g) fystemry
3223 2124 orthorhombic—
orthorhombic
84 1 16.87 orthorhombic—
tetragonal
125.85 55.47 tetragonal—
cubic
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Fig.2 The example of DTA curve of NH4NO; obtained by the
self-made DTA apparatus.
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Fig.3  Distributions of the data for the phase transition
temperatures and heats of phase transition of NH,NO;. (a) 1%
peak, (b) 2" peak, (c)3™ peak.
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Fig.4 Scheme of Na,SO, solid phase transitions.
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Fig.5 DTA curves of Na,SO, obtained by
apparatus.
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Fig.6 DTA curves of NH4;NO; obtained by the commercial
apparatus.
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