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ABSTRACT : The acrylonitrile copolymer/dimethylformamide (DMF) solutions were prepared
to investigate the gelation behavior and critical gel concentration (). Gelation is rapidly pro-
gressed with the increase of molecular weight of copolymer, but significantly delayed with su-
percooling temperature and comonomer contents. The ¢ behavior showed contrary trend
against gelation behavior. In dynamic viscoelagtic test, two glass-transition region were ob-
served in film obtained from gelled solution whereas one glass-transition in film obtained
from true solution. This result supports the idea that an ordered junction zone is formed by
the dipole-dipole interaction of intermolecularly neighboring stereo-regular parts of atactic
acrylonitrile copolymer chains due to a nucleation process in the solution.

Keywords: acrylonitrile copolymer, dimethylformamide, gelation, critical gel concentration,
ordered junction zone, dipole-dipole interaction.
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Table 1. The Recipe of DMF-Solution Polymeri-
zation and Sample Notation of Products

recipe of solution polymerization

sample conc, of total ratio of conc. of AIBN reaction
notation monomer in feeding in total monomer  time
DMF(wt%) monomer{wt%) (wt%) (hr)
Pm7-15 34 AN/MA=92/8 0.16 14
Pm7-17 38 AN/MA=92/8 0.10 14
Pm7-19 40 AN/MA=92/8 0.05 14
Pmb-15 33 AN/MA=96/4 0.14 15
Pm9-15 34 AN/MA=89/11 0.16 15
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Table 2. Composition and Molar Mass Parameter § 10 io...._.
of Acrylonitrile Copolymer from DMF-Solution > ¢ ”
Polymerization 2 o
o [
composition of weight average molecular weight = F
sample copolymer” molecular  distribution 3
(wi%) weight®(M,)  (MWD)* & L
Pm7-15  AN/MA=92.75/7.25 156000 1.53 100
Pm7-17  AN/MA=92.76/7.24 172000 1.57
Pm7-19  AN/MA=92.83/7.17 163000 1.64 T T
Pm5-15 AN/MA=9522/478 153000 157 10 10° 10! 10?
Pm9-15  AN/MA=91.21/8.79 152000 1.57 Shear rate (s })
@ Compositions of copolymer are estimated by IR spectrum. . . . i
¢ M, and MWD are measured by Gel permeation chromatogra- Figure 1. Shear viscosity of DMF solution (20 wt%)
phy. of acrylonitrile copolymer (Pm7-15) at 25 C.
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Figure 2. Viscosity vs. elapsed time curves for the
DMF solutions of acrylonitrile copolymer (Pm7-15) at
three different setting temperature.
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Figure 8. Viscosity vs. elapsed time curves for the
DMF solutions of acrylonitrile copolymer (Pm-7) with
various molecular weight at -10 °C 1 M,,=156000 (@),
172000 (), 193000 ().
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Figure 4. Viscosity vs. elapsed time curves for the
DMF solutions of acrylonitrile copolymer with various
comonomer contents at -10 °C : content=5 wt% (©),
7wt% (¥), 9wt% (H).
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Figure 5. Critical gel concentration (c*) vs. tempera-
ture curves for the DMF solutions of acrylonitrile co-
polymer (Pm-7) with various molecular weight : M,
=156000 (@), 172000 ('w), 193000 (H).
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Table 3. The Enthalpy (4 H;) of Formation of
Ordered Junction Zones Estimated from Eq.(1)

weight average

(4Hy) correlation

sample nzc;:;v(:;l?rg;v;;gl;lt [KJ/mole] coefficient
Pm7-15 156000 -5.04 0.9945
Pm7-17 172000 -5.44 0.9954
Pm7-19 193000 -5.63 0.9946
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Figure 8. Dynamic mechanical properties vs. temper-
ature curves for the films obtained from the gelled and
true solution of acrylonitrile copolymer (Pm7-15)/
DMF.
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Figure 9. Stress vs. strain curves for the films ob-
tained from the gelled and true solution of acrylonitrile
copolymer (Pm7-15)/DMF.
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