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Heat Capacity Measurement of Nonstoichiometric
BaSm,Mn,0, Phase at High Temperature
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New method for the measurement of heat capacity at high temperature was developed with DSC
by using the special heating patterns where the temperature region in each cycle overlaps with that
in the previos or next cycle, and a procedure of multiple regression analysis was used for calculation
of the heat capacity. Accuracy of this method was checked by measuring heat capacities of standard
0-ALO; and Mn,O, from room temperature t0 850K and comparing those with the corresponding
values from the references. The accuracy was within +2.5% in relative error.

Using this method, heat capacities of nonstoichiometric compound (BaSmyMn,);_ 0, (x=0.000 and
0.031), whose thermodynamic data are very poor, were measured, and a (A-type) heat capacity
anomaly caused by the phase transition was observed for the stoichiometric composition.  The
transition temperature and the enthalpy change accompanied by the phase transition were 520 K and
1.65kJ -mol™, respectively.  The difference of the heat capacity between the stoichiometric and

nonstoichiometric phase at 840K was about 8J-mol™-K~!, while difference of heat capacity predicted

by Dulong-Petit’s law from their chemical formula is 4J-mol™'-K~!.

Thus it was considered that the

values of heat capacity tends to decrease slightly with increasing nonstoichiometry.
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Fig.1 [lustrational heating pattern of temperature versus

time used in the DSC measurement.
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Fig.2 Schematic illustration of typical heat capacity
calculation.
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Fig.3 All values of heat capacity calculated from the
measured values for o-ALO; (dot) and the result
of multiple regression analysis for this data (solid
line).

135 T v v v '

115

<©
(3]

C‘,/J'mol"'K‘I

75 A . A . .
300 400 500 600 700 800 900
T/K

Fig4 The best fit values chosen from the calculated
heat capacity and the regression curve.
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Fig.5 Relative error of the observed heat capacity of
®-Al,O; against the corresponding  value  of
JANAF'®),
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Fig.6 Relative error of the observed heat capacity for

Mn,O; against the corresponding  value of the
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Fig.7 Heat capacites of nonstoichiometric
(BaSm,Mn,);_,O; phase.
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Table 2 Comparison of the transition temperature and

enthalpy  change determined by  various
measurements.
measurement 1
T, /K AH,_/kJ-mol
method ol o/ ©
this work 520 1.65
High-Temp. X-ray 520 )
diffractometry'®
magnetic ;
susceptidility'® 520
DSC 525 0.59

(enthalpy method)*®

Table 1 The coefficients a, b and ¢ according to equations (2),

correlation coefficient and standard deviation for the base line of each phase.

sample a 10°+b -107%-¢ r s Temp. range/K
BaSm,Mn, 0, 319.5 131 5.04 0.998 1.00 303~847
(BaSm,Mn,),_,0; 3153 6.67 5.02 0.997 0.908 303~861
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