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Preparation and properties of high-molecular-weight fully hydrolyzed polyvinyl
alcohol fiber spun via dry-wet spinning
LIU Sai'* GAO Qiang'®> WANG Yangyi'® GE Minggqiao'
(1a. College of Textiles and Clothing; 1b. Key Laboratory of Eco-Textiles Ministry of Education Jiangnan University
Wuxi 214122 China; 2. State Key Laboratory of Molecular Engineering of Polymers Department of Macromolecular
Science and Laboratory of Advanced Materials Fudan University Shanghai 200438 China)

Abstract: Polyvinyl alcohol ( PVA) fibers with good comprehensive performance was prepared via dry-wet spinning
by using PVA raw materials with a degree of polymerization of 3 500 and a hydrolysis degree of 99. 9%  using
dimethyl sulfoxide ( DMSO) as the solvent for PVA  and using the mixed solution of methanol and isopropanol as the
coagulation bath. Morphological and tensile mechanical performance was test to investigate the effects of PVA
concentration in spinning solution and solvent volume ratio in the coagulation bath on the performance of PVA fibers.
As a result the tensile strength at break of the as-spun fibers with smooth surface can reach (1.1 £0.04) c¢N/dtex
under the optimal conditions in the experimental range. Meanwhile after thermal treatment the tensile strength at
break increased to (3.7 £0.2) ¢N/dtex with an improved thermal stability.
Key words: Polyvinyl alcohol ( PVA); dimethyl sulfoxide ( DMSO) ; dry-wet spinning; tensile property; high
strength fiber
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Tab.1 Physical properties of PVA fibers before and 2011.

after heat treatment

/C 215 218
/% 33 38
/(eNedtex™)  1.1£0.04 3.7+0.2
90 °C 30 min /% 75 £5 0.6+0.1
100 [ Sgeenasemmnen, )
80
) — RAEHIG
o 60T o e A 2 i
% 1
X w0}
20\
0 1 1 1 1 1 1 1 J
0 100 200 300 400 500 600 700 800
R EE/C
7 PVA

Fig.7 TG curves of PVA fibers before and

after heat treatment
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