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Abstract—This study investigates the rheological properties of in-situ polymerized solutions of
polyacrylonitrile(PAN) and acrylonitrile(AN)-itaconic acid(IA) in dimethyl sulfoxide(DMSO) in terms
of temperature, concentration, and time. The complex viscosity and storage modulus of the solutions
were generally increased with elapsing time, which is ascribable to the three-dimensional
pseudostructures formed by strong inter- or intra-molecular attractions through polar -CN and
-COOH groups. The three-dimensional pseudonetworks would lead to gelation of the acrylic
solutions in long term. This was more noticeable at higher temperature within the temperature range
examined. In the case of 20% solutions one can not observe lower Newtonian flow region in the
viscosity curve. Disappearance of lower Newtonian flow region is indicative of heterogeneity of the
solution system. Casson plot of the viscosity data revealed that 20% solutions of PAN and AN-TA
copolymer in DMSO clearly demonstrated positive yield stress, ascertaining formation of
pseudostructures in the solution systems.
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Table 1. Characteristics of polymer solutions used in isothermal ageing
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Fig. 1. Plot of complex viscosity(% ) and stor-
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age modulus(G’) vs. frequency(w) for 15 wt%
solution of PAN in DMSO: (a) 25, (b) 40, and
(c) 55°C.

Ageing time : 1 hr.(O), 10 hrs.(C]), 20 hrs.(A),
and 30 hrs.(V).
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Fig. 3& AN-IAZZHA/DMSO @353
al7)e) 25, 40 % 55CAN A3kl w}-:% a9
A 549 WS e Aolh AaoR

ZJ?‘JOFO

438 / RGN TG F1348 6512001 12)

1 2RHE= AP ECl B
£ E F A9 34 Ll
A FH5e olagr|e 7
A=A} Bl O}L] = carboxylic acidel] ¢Jg 733t
& AgS FA3ct weha A7k

Ao W ?ﬁEq Xﬂ"o‘%‘éﬁ% F7W7F =85t
A vepde}

Fig. 4] AN-IAZFEA/DMSO dZ+d
AL 25, 40 L BHTAIA ] Akl utE E7t
zo| F7HE vERfct

o, olo

10°
!
10° 3
t
..l
-g- 104.- q
— E PAY
= i s o o° i
J q
10°R 23 o o 00
1 {1 Ak Ak
02101 10 10°
Time (min)

Fig. 3. Variation of complex viscosity(# ) with
time for 15 wi% solution of PAN in DMSO at

25(0)), 40((D, and 55°C(A).
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Fig. 4. Variation of complex viscosity(n*) with
time for 15 wit% solution of AN-IA copolymer
in DMSO at 25(0), 40((]), and 55C(A).
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Fig. 5. Variation of solid content and inherent
viscosity of the 15 wt% solutions of PAN
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gular symbols) in DMSO when aged at 40°C.
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