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Akihiko Toda

(Received September 30, 2006; Accepted October 12, 2006)

Recent development of the analyzing method of DSC of heat flux type has been reviewed.

In the DSC of heat flux type, sample temperature and heat flux are determined from the time-

series data of experimentally available temperatures at the sample stage and furnace. For the

determination, the instrumental coefficients such as thermal contact resistance between the sample

pan and its stage are required. The following methods are discussed for determining the instrumental

coefficients: the methods based on the analytical solutions of the melting of indium, on a standard

material with known heat capacity, and on the response of complex heat capacity obtained by

T-M DSC. Sample temperature and heat flow under non-steady condition can be evaluated by

these methods. The methods also provide reasonable calibration of the dynamic heat capacity

of T-M DSC.
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Fig.1 Schematic representation of the Mraw's model.
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Fig.2 A numerical calculation of eqs. (1) and (2) for
the melting of indium: (a) plots of T, (thin
line), T, (thick line), Ty (dotted line) against
time, (b) plots of the deviation of T, from the
baseline, Tsi, against time, and (c) plots of the

heat flow on transition against 7. In (b), the
shaded area corresponds to the integrated value
of eq.(11). In (c), the intersection of the thin
line with the baseline defines the onset
temperature, 7 onset,
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Fig.3 Plots of (7o —T,)/p against sample heat capacity,

C,, for the purge gases of nitrogen.
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Fig.4 Plots of (a) Co~' cos @ and (b) (@ Co)~! sin ¢
against @. Curved lines represent the fitting with
Eq.(19). Sample was aluminum and purge gas
was nitrogen.
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Fig.5 Schematic representation of the Mraw's model
considering the heat exchange with purge gas.
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Fig.6 Temperature and heat flow plotted against time
in the melting of indium. In (b), g, (thick line)
and g, (thin line). B=10 K min-!. Sample mass
was 9.98 mg. Purge gas was nitrogen.
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Fig.7 Heat flow on melting of polyethylene crystals
plotted against temperature: g, — 7}, (thick line)
and gs—Ts (thin line). f=10 K min-!. Sample

mass was 2.47 mg. Purge gas was nitrogen.
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