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DSC has played an important role in many fields. Since temperature modulated DSC
(TMDSC) was developed 15 years ago, many researchers and engineers have published the papers
with the advantage of TMDSC as an analytical tool. This paper introduces new 3 topics of
application of DSC and TMDSC as follows; thermoporosimetry about the electrolytes membranes
of polymer electrolyte fuel cell(PEFC), cooperative rearranging region(CRR) for unified
understanding of the glass transition and rigid amorphous as the intermediate state between crystal
and amorphous states. The bright prospects for the future will be expected in these topics.

Keywords; DSC, Temperature Modulated DSC (TMDSC), thermoporosimetry, Polymer Electrolyte
Fuel Cell (PEFC), Cooperative Rearranging Region (CRR), rigid amorphous
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Fig.1 DSC heating curves of water uptake Nafion with
various water contents and pure water at scanning
rate of 5°C min-1.
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Fig.2 The CSD fitted by log normal distribution
function of water uptake Nafion (thick line).
Open squares are evaluated from DSC and thin

line is a guide for the eye.
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Fig.3 Three kinds oter contents plotted as a function

of the soaking time for Nafion absorbed water;
squares W, from mass, circles Wepusier from fitted
CSD and triangles Whont-clusier from non-freezable

water.
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Fig.4 Simple Cubic (SC) lattice model.
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Fig.5 Channel length L., (squares), channel cross
section S¢, (circles) and the number of water
clusters N (triangles) plotted as a function of
the soaking time for Nafion. Solid curves are

guides for the eye.
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Fig.6 Cooperatively Rearranging Region (CRR).
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Fig.7 Scheme for the determination of the quantities

needed for the characteristic length &ro from
TMDSC.
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Fig.8 Evolution of &rg3-the characteristic cooperativity

volume at the glass transition -vs. MMT content.
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Fig.12 Schematic sketch of the arrangement of
crystalline, rigid amorphous and mobile

amorphous fractions in a lamellae stack.3®
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Fig.13 TMDSC scan measurement of semicrystalline PC
at the underlying heating rate of 0.5 K min -1,
the temperature amplitude 0.5 K and the period
100s, curve a. Curves b and ¢ correspond to heat
capacities from ATHAS data bank for crystalline
and liquid PC, respectively. Curve d was estimated
from a two-phase model and curve e from a three-
phase model, Eq.(1), using ¥so1.(Ty). Curve f shows
the measured heat capacity for the amorphous
PC.30)
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