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Analysis for Rheological Properties of
Polyacrylonitrile-polymethylacrylate Copolymers

Nam Jeong Kim'
Department of Chemistry, Sahmyook University, Kongrung-2 dong 26-21, Nowon-gu, Seoul 139-742, Korea

The experimentals of stress relaxation were carried out using the tensile tester with the solvent chamber. The
relaxation spectra of polyacrylonitrile- polymethylacrylate copolymers were obtained by applying the exper-
imental stress relaxation curves to the theoretical equation of the Ree-Eyring and Maxwell non-Newtonian
model(REMN model). The determination of relaxation spectra was performed from computer calculation. The
polyacrylonitrile-polymethylacrylate copolymers were analyzed by FT-IR, thermal analysis(TGA) and instron.

It was observed that the relaxation spectra of these samples are directly related to the distribution of molecular
weights, viscosities and activation energies of flow segments.
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Fig. 1. Stress relaxation curves of polyacrylonitrile-
polymethylacrylate copolymer filament fibers in air
at 5°C, 15°C, 25°C and 35°C.
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Fig. 2. Relaxation time spectra of polyacrylonitrile-
polymethylacrylate copolymer filament fibers in air
at 5°C, 15°C, 25°C and 35°C.
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Fig. 3. Stress relaxation curves of polyacrylonitrile-
polymethylacrylate copolymer filament fibers in
distilled water at 5°C, 15°C, 25°C and 35°C.
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Fig. 4. Relaxation time spectra of polyacrylonitrile-
polymethylacrylate copolymer filament fibers in
distilled water at 5°C, 15°C, 25°C and 35°C.
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Fig. 5. Stress relaxation curves of polyacrylonitrile-
polymethylacrylate copolymer filament fibers in
22°C at pH 3, pH 7 and pH 11.
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Table 1. The values of Gy, G,, o and B of polyacrylonitrile-polymethylacrylate copolymers filament fibers in various

solvents.
Temperature Temp.
Parameters Solvents pH

5°C 15°C 25°C 35°C 22°C

G; %1078 5.883 6.717 6.450 5.733 7.850
G, <10 Air 6.617 5.183 5.183 4917 3 4.300
ax 107 2.355 2.362 2.393 3.027 2.292
BXx107° 2.243 2.142 2.112 1.903 1.448
G, x1078 7.100 9.150 7.717 5.933 7.333
Gy <108 Distilled 5.767 6.267 4.150 2.450 7 3.850
ax 107 water 2.682 2.707 2.786 2.977 2.404
BXx107 3410 3.403 2.609 1.753 1.422
G;x1078 7.750
G,x10°® 1 4.000
a X107 2.327
BXx107 1.439

Gy, Gy N/m?, a: m¥N, B: sec
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Fig. 6. Relaxation time spectra of polyacrylonitrile-
polymethylacrylate copolymer filament fibers in
22°C at pH 3, pH 7 and pH 11.
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