1756 A. I. MARLAKROV et al.

15. K. V. NEL’SON and N. N. NOVIKOVA, Sb.: Kolebatel'nye spektry i.molekulyarnye
protsessy v kauchukakh (In: The Oscillation Spectra and the Molecular Processes in
Rubbers). Izd. “Khimiya’, 1965

16. M. 8. KOZREVA, Optika i spektroskopiya 6: 478, 1959

17. P. F. GRUZDEYV, Zh. fiz. khim. 26: 507, 1954

18. V. N. NIKITIN, B. Z. VOLCHEK and M. V. VOL’KENSHTEIN, Zh. tekh. fiz. 25: 2486,
1955

19. E. SVIDERSKI and D. YAROSHINSKI, Mezhdunarodnaya konferentsiya po kauchuku
i rezine (Internat. Rubber and Resins Conference), Moscow, 1969

20. R. D. B. FRASER, J. Chem. Phys. 29: 1428, 1958

21. R. J. ROE and W. R. KRIGBAUM, J. Appl. Phys. 35: 2215, 1964

22. P. J. FLORY, Principles of Polymer Chemistry, Cornell Univ. Press, Ithaca, N. Y., 1953

23. V. N. TSVETKOV, V. Ye. ESKIN and S. Ya. FRENKEL’, Struktura makromolekul
v rastvorakh (The Structure of Macromolecules in Solutions). Izd. “Nauka”, 1964

NUCLEAR MAGNETIC RESONANCE (NMR) STUDY OF
POLYETHYLENE TEREPHTHALATE CRYSTALLIZATION*

A. I. Makragov, V. S. SMIRNOV AND V. P. NAKONECHNYI

V. I. Ul’yanov-Lenin State University, Kazan
(Received 7 October 1971)

THERE are several reports of crystallization studies [1-3] by classical methods, e. g.
dilatometry etc. Here we describe a standing the crystallization of polyethylene
terephthalate (PETP) by means of the NMR impulse method and show that
it can give informational additional to the usual kinetic characteristics, i.e.
about changes in molecular movement during crystallization.

EXPERIMENTAL

An industrial PETP sample with a number average molecular weight M, 5000 was
used. The isothermal crystallization was carried out from the glass-like state (‘‘cold crystal-
lization’’) in the range 100-180°C, or from the melt at 180-240°C in the NMR spectrometer
cell. The temperature ranges were selected on the basis that 180°C is the temperature at
which the rate of crystallization is at its maximum. Oriented and non-oriented samples
were used in the cold crystallization (about 300 and 2000%; elongation) and were in the
amorphous state. The cell temperature was kept constant within 0-5%; and the time taken
to reach thermal equilibrium in the sample was about 2 min.

The examined parameters were the proton spin—spin relaxation time T, and the nuclear
density of the amorphous and crystalline phases. The short relaxation period (<50 psec)
‘was estimated from the free induction signal behind the 90° impulse, or from the NMR
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