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Table 1  Computer-fitting results for > C CP/MAS specira of ethylene
segments of EAA copolymer samples

Relative percentage of the crystalline

AA and amorphous ethylene segments( % )

Samples  Content Tsothermally Meit- queniched
(Wt ) crystallized (150) (MQ}
Crystalline Amorphous  Crystalline Amorphous
EAAIQ 10 .7 2.3 62.7 37.3
EAALS 15 53.0 47.0 46.7 53.3
EAA20 20 4.6 55.4 36.3 63.7
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Fig. 1 '*C CP/MAS spectra of isothermally crystallized EAA

with different AA contents
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Fig. 2 The decomposed '*C CP/MAS spectrum of the carboxyl
group of isothermally crystallized EAA20 copolymer sample
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Fig. 3  Solid-state wide-line 'H-NMR spectra of meli-

quenched EAA copolymers with different AA content at room

lemperature
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Fig. 4  The decomposed solid-stale wide-line 'H-NMR

spectrum of melt-quenched EAA I} copolymer sample

Table 2 The computer-fitting results of solid-state wide-line ' H-NMR spectra of EAA copolymer samples at room temperature

Isothermally erystallized (IS0}

Melt-quenched{ MQ})
Line widths(kHz)

Samples Component content { % )} Line widths( KHz) Component content ( % )

Broad line Narrow line Broad line Narrow line Broad line Marmw line Broad line Nammow line
EAALQ 70.5 295 26.3 2.8 69.0 31.0 13.9 2.2
EAALS 72.0 28.0 20.4 4.3 70.4 29.6 18.6 4.7
EAA20 91.7 3.3 33.9 8.8 90.2 9.8 36.8 8.7
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Fig. 5 Solid-state wide-line 'H-NMR spectra of melt-
quenched EMA copolymers with different MA content at

Toom lemperature
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Fig. 6 Variable temperature solid-state wide-line ' H-NMR spectra
of isothermally crystallized EAA20 copolymer sample
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Fig. 7 The line widths of the narrow line of isothermally
crystallized EAA versus temperature
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Table 3 " C T, and 'H T, values of ethylene segient in the

nonerystalline region of EAA copelymer

Isothermally erystaluzed (150) Melt-quenched( MQ)

Samples

e (s) H Ty{ps)  PCT{s) "H T,(us)
EAAID 6.31 20.23 0.26 19.10
EAALS 0.31 18.04 0.28 23.10
FAA2D 0.28 14,48 0.30 13.25
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THE STRUCTURE AND MOBILITY OF THE NONCRYSTALLINE REGION OF
ETHYLENE-ACRYLIC ACID COPOLYMERS AS STUDIED BY “C
CP/MAS AND VT 'H WIDELINE NMR SPECTROSCOPY

ZHAQO Huipeng, LIN Weixin, YANG Guang, CHEN Qun
( Department of Physics & the Key Laboratory of Education Ministry for Optics and
Magnetic Resonance Spectrascopy , East Ching Normal University , Shanghai  200062)

Abstract A senes of ethylene-acrylic acid copolymers either isothermally crystallized or melt-quenched were
studied by >C CP/MAS and variable-temperature ' H wide-line NMR spectroscopy, with the emphasis on the mobility
of the noncrystalline region.It is found that with the increase of the comonomer (acrylic acid) content, the chain
mobility of the noncrystalline region decreases, while the content of the noncrystalline ethylene segments increases.
Such an extraordinary observation can be explained by the fact that the hydrogen bonds formed between the carboxyl
groups in the noncrystalline region increases with increasing the acrylic acid content. An indirect measurement of ' H
spir-spin relaxation time by employing a modified " C CP/MAS pulse sequence suggests that the mobility of the
noncrystalline ethylene segments is greatly restricted by the hydrogen bonding interactions.

Key words Ethylene-acrylic acid copolymers, Noncrystalline region, Hydrogen bonding, NMR



