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Influence of H, O on Rheological Behaviors and Spinnability of
PAN/DMSO/H, O Spinning Solutions

Du Weiping Ma Caixia Chen Huifang Qin Zongyi Pan Ding
(State Key Laboratory for Chemical Fibers Modification and Polymer Materials, College of Material Science and Engineering,
Donghua University, Shanghai  201620)

Abstract The influence of H,O on rheological behaviors and spinnability of PAN/DMSO/H, O spinning solu-
tions was investigaled. The results show that PAN solutions show shear thinning at high shear rates. The viscosities of
solutions are decreased with rising of the temperature at low shear rate. H,O content has great influence on the viscosi-
ty of the solutions ,depending on the hydration of H,O and PAN or de-solvent effect according to different H, O con-
tent. The addition of proper H,O can increase the mechanical property of the fibers to a certain level. The breaking
strength of PAN fiber increases and the breaking elongation decreases with draw ratio increasing. The spinnability of
PAN solution decreases with increasing H,O content under a certain spinning condition. While , proper H, O content is
favorable 1o obtaining good polyacrylonitrile precursor with uniform small pores.
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Tab.1 Content of PAN,DMSO and H,O in PAN/

DMSO/H, O systems % ([RES#)
R PAN DMSO H,0
1* 23 77 0
2# 23 75 2
3 23 73 4
4% 20 80 0
5% 20 79 1
6" 20 78 2
7t 20 77 3
g* 20 76 4
ot 20 75 5
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Tab.2 Effect of H, O content on mechanical properties of fibers

Fegh 1;?% ﬁ;ﬁ;{‘ ;ﬁ;{‘ L3R FE /N - diex AL K 3% VIR oN - drex
4% 10 2 1.5 5.78 £0.46 15.59 £1.29 82.65 £6.36
5% 10 2 1.5 5.94+£0.49 15.10 £11.6 89.70 £7.62
6" 10 2 1.5 6.63 +0.51 13.68 +1.09 101.36 £8.01
7 10 2 1.5 6.55+£0.57 13.76 £1.24 97.75 £8.50
8% 10 2 1.5 6.22 +£0.42 13.54 £1.19 93.58 £8.52
9% 10 2 1.5 5.81+£0.57 12.88 +1.29 88.62 £7.71
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polyacrylonitrile spinning solution
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