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Synopsis. The diclectric constants and losses of
linear poly(vinyl acetate) (PVAc) in carbon tetrachloride
were measured at various temperatures and frequencies.
The results provide proof that dielectric transition in solution
occurs for PVAc, irrespective of its sources.

The interesting phenomenon of dielectric transition
in solution was first discovered for poly(vinyl acetate)
(PVAc) in toluene.)’ Later the same phenomenon
was found also for PVAc in carbon tetrachloride,®
poly(vinyl chloride) in dioxane® and poly(p-chloro-
styrene) in carbon tetrachloride.® One interpreta-
tion® of this transition is that the transition indicates the
change in conformation from globular chain molecules
(lower temperature) to loosely coiled chain molecules
(higher temperature). This new type of transition has
also been discussed by several theoreticians, such as
Ptitsyn et al.,» Lifshitz, Edwards,® Domb,” and
Saito.®)

The purpose of this note is to clear up doubts regard-
ing the polymer samples employed. The samples of
PVAc and poly(vinyl chloride) used previously were
all from commercial sources, and commercial PVAc
is believed to have branched chains. A sample of
linear PVAc chains was prepared for this work by the
acetylation of linear poly(vinyl alcohol),” and its
purity was checked by means of the infra-red absorption
spectra. The viscosity-average molecular weight of
the sample was 6.1 x10% The carbon tetrachloride
was dehydrated and distilled before use. The dielectric
measurements!~3) were carried out by the use of the
apparatus described in previous reports.?%)
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Fig. 1. Plot of log f,, against 1/T for PVAc in carbon
tetrachloride.

1 2.66 wt%, M,=0.97%x10% M,=1.7x10%

1 1.93wt%, M,=3.0x10% M,=4.3x10%

: 2.68 wt9%, linear PVAc, M,=6.1x10%;

: 1.00 wt%, M,=1.1x10% M,=3.9X%10%;

1 204 wt%; @: 3.20 wt%,.
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The results of the dielectric measurements are shown
in Figs. 1 and 2, together with those for the commercial
ones.2® A dielectric transition is observed in the
linear PVAc in carbon tetrachloride, too. The plot
of log f,, against 1/T gives two straight lines. The
transition temperatures (7,) are obtained from the
points at which two lines intersect. The apparent
activation energy above T, is calculated to be 4.2 kcal/
mol, while it is 6.9 kcal/mol below T,. These values
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Fig. 2. Master plot of &”/¢"" max against log (f]fm) for
PVAc in carbon tetrachloride.
A: 2.66wt%, M,=0.97x10%4 0.0 and 13.0°C;
A: 40.0 and 50.0°C; ¥: 1.93 wt%, M,=3.0x104%,
19.7 and 25.5°C; V: 44.1 and 50.3°C; M: 2.68
wt% linear PVAc, 11.0 and 15.0°C; O: 50.0 and
60.0°C; @: 3.20wt%, M,=1.1x105 29.0 and
35.0°C; O: 50.0 and 55.0°C.
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Fig. 3. Plot of T, against the reciprocal of the
molecular weight of PVAc. Open circles refer
to the number-average molecular weight and
closed circles the viscosity-average molecular
weight.
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are in complete agreement with those for the com-
mercial PVAc. A slight change in the shape of the
two loss curves at T, is observed, and there is no
difference in these curves with the sort of sample, i.e.,
whether commercial and linear. The temperature,
T,, depends on the molecular weight of PVAc, as is
shown in Fig. 3. In conclusion, the effects of the
branched chains, and, possibly, of the source of the
sample do not appear to play an important role in this
kind of transition phenomenon.

References

1) S. Mashimo, Y. Otsubo, and K. Higasi, Bull. Chem.
Soc. Jpn., 43, 3324 (1970).

NOTES

[Vol. 49, No. 8

2) S. Mashimo and K. Shinohara, J. Phys. Soc. Jpn.,
34, 1141 (1973).

3) S. Mashimo, Y. Iwasa, A. Chiba, and K. Shinohara,
J. Phys. Soc. Jpn., 39, 1529 (1975).

4) O. B. Ptitsyn, A. K. Kron, and Yu. Ye. Eizner, J.
Polym. Sci. Part C, 16, 3509 (1968).

5) 1. M. Lifshitz, Soviet Physics-JETP, 28, 280 (1969).

6) S. F. Edwards, “Critical Phenomena,” ed. by M. S.
Green and J. V. Sengers, Nat. Bur. Stand. Miscell. Publ.
(1966), p. 225.

7) C. Domb, Polymer, 15, 259 (1974).

8) N. Saito, Repts. Progr. Polym. Phys. jpn., 17, 17 (1974).

9) W. H. McDowell and W. O. Kenyon, J. Am. Chem.
Soc., 62, 415 (1940).






