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The Effect of Measuring Conditions on Reliability of
Heat Capacity by Heat-Flux Type DSC

Yuko Nishimoto, Yutaka Ichimura, Yoshihiko Teramoto

In order to find accurate heat capacities over a wide temperature range using a con-
venient method, examinations were carried out under various conditions using Heat-Flux

DSC. The following results were obtained.

(1) The precision for the measurement depends on following conditions, heating rate,
heating interval, sample weight and temperature range.
(2) The heating interval conditions do not influence the precision of the heat capacity

measurement from 20°C to 400°C.

(3) The precision for heating measurements was the same as for cooling ones.
(4) Over the temperature range from —20°C to 700°C, the precision of the heat capacity
of corundum agreeded with the values given in the literature within 1%RSD.
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Fig. 1 The block diagram of thermal analysis
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Fig. 3 Scheme of DSC with gas cooling unit.
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Fig. 4 The typical DSC curves for heat capacity
measurement.
a: blank data, b: sample data, c: standard
sample data.

system.
Table 1 The relations between the measuring temperature range and
instruments.
Instrument Heating measurement Cooling measurement
DSC200 50°C ~ 700°C 700°C ~ 250°C
DSC200 + cooling unit —40°C ~ 50°C 250°C ~ =20°C
DSC200 + gas cooling unit -100°C ~ —40°C
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Fig. 5 The effect of heating interval condition
for %RSD of the heat capacity of sap-
phire pellet.

Heating rate: 10°C/min, sample weight:
30 mg, temperature range: 50°C ~ 600°C,
250°C ~ 600°C, 400°C ~ 600°C.
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Fig. 6 The relations between the heating interval
condition and %RSD of the heat capacity
of the sapphire pellet.
Heating rate: 10°C/min, sample weight:
30mg, :theresultat 600°C,  :the
result at 400°C.
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Fig. 7 The relations between the sample weight
and %RSD of the heat capacity of the
sapphire pellet at 100°C.

Heating rate; 10°C/min, temperature
range: 50°C ~ 250°C.
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Fig. 8 The relations between the heating and

cooling rate and %RSD of the heat
capacity of the sapphire pellet at 100°C.
Heating ro cooling rate: 10°C/min,
temperature range: 50°C ~ 250°C.
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Fig. 9 The results of reproducibility at each
temperature.
Heating or cooling interval: 200°C,
heating or cooling rate: 10°C/min, sample
weight: 30 mg.
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Table 2 The best measuring conditions using this method.

(sapphire)

Measuring condition

Heating process

Cooling process

Heating or cooling rate

10°C/min

10°C/min

Sample weight

30 ~ 60 mg

30 mg

Heating interval

20°C ~ 400°C

Table 3 The relations between the measuring temperature
range and %RSD of the heat capacity measurement.

(sapphire)
Temperature range Heating process Cooling process
—100°C ~ —20°C 1.5%
—20°C ~ 600°C 0.5% 0.5%
600°C ~ 700°C 1.0% 1.0%
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Fig. 10 The DSC data of Ni, blank and sapphire Fig. 11 Comparison of the present DSC heat

for the heat capacity measurement.
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Fig. 12 Comparison of the present DSC heat
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capacity of «Al, 03 with the literature
value.

Heating rate: lOOC/min, heating interval;
200°C, sample weight: 30 mg

capacity of Ni with the literature value.
Heatingrate: 10°C/min, heating interval;
200°C, sample weight: 30 mg.
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