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Solubility Parameter Prediction of Polymers by Thermal Analysis
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(Received March 12, 2003; Accepted May 22, 2003)

Solubility parameter of polymers is defined as the square root of the cohesive energy per
cm3. For crystalline polymers, the cohesive energy is approximated by the sum of the heat of
fusion, the heat of transition due to ordered parts in the amorphous regions, and the heat of
glass transition. In this review, the methods to obtain these thermodynamic quantities by
thermal analysis and as the background, the glass transition and the melting for polymers were

discussed.
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Table 1 The values of Tg, Cz, hgm™, hgeonf, hy (O hgntO
hgeenf), and hg (from c¢z) for PET and PS.

Polymers Ty C2 hgint hgeonf hg hy
(0 hg'™t 0 hgeonf) (from cz)
K K kdmolot kIJmolot kJmolot  kJmolot
PET 342 55.31) 16.3 1.18 17.5 17.6
PS 373 56.69 18.0 2.25 20.3 20.4
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Fig.1 Schematic curves of Ha and C, in the vicinity
of Ty for an amorphous polymer. Two lines of
short and long dashes show Ha for a super cooled
liquid and C, for a super heated glass
(hypothesized), respectively. T, is the end

temperature of Cp jump. [after reference 7]

;(y Ohr
//l‘:\“
¥/

x
~

Fig.2 State models for an amorphous polymer in each

temperature range of (a) T@ Ty, (b) T,OTO T,
and (c¢) Ti@ T, where hatching: glass parts,
crosses: ordered parts, and blank: flow parts.
The arrows show the mobility of ordered parts.
[after reference 7]
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Fig.3 C, jump profiles for P/E random copolymers.

a (o) XaO1; () XaO0.8; (o) Xa 0.6; (0 ) XaO
0.5; (O0) Xa00.4. b: (O0) XaD0.3; (@) Xa00.2;
(0) Xa00.1; (o) XaD 0. [after reference 16]
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Fig.4 Schematic images of conformation for RIS models

of (a) iPP (x0O17) and (b) aPP (xOJ 40 and Xa
0 0.95) below 70 K, respectively. T, G, and G'
are trans, gauche, and gauche' isomers. IT:
conformation of aracemi diad, TT: conformation
of a sliding meso diad. The arrow means the
movement of TT conformation.
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Fig.5 The 4 kinds of conformation for a RIS model
of PET below 10 K.
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Table 2 The values of Ty, Jp, ho, hy, hg, and hy for

PET and N66.
Polymers Tq Sy ho hu hg hx
K (MPa)¥2 kJmol o1 kJ mol ©1kJ mol o1 kJmol o %
PET 342 21.93%9) 68.9 23.0 17.5 28.5
N66 323 27.8%® 160.5 431 75.2% 42.2

Table 3 The values of hy (from eq.(12)), a, and hy for
ET/(EA or ES) and N66/(N6 or N610)

copolymers.
Copolymers a hy hy
kJ mol o1 kJ mol o1
ET/(EA or ES) 2.50 27.6 23.0
N66/(N6 or N610) 1.87 40.1 43.1
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