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Fig. 1 Relationship between absorbency of fiber and

absorptive time when mass fraction of HEMA was equal to 0
wt%
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Fig. 2 Relationship between absorbency of fiber and
absorptive time when mass fraction of HEMA was equal to 15
wt%

a Toluene absorption b Trichloroethylene absorption Solid

line for fit curve Dot line for experimental curve

Table 1 Fitting equation and determination coefficients R>  of sigmoidal model

Non-linear curve fit Fitting equation R?
Sigmoidal fit for curve a y = 10.46229x3%/ 0.184620-9936 4 50-59326 0.96185
Sigmoidal fit for curve b y = 28.52445:- 355/ 21336430545 4 50508 0.98291
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Table 2 The influence of mass fraction of HEMA on organic liquid
retention ratio
Mass fraction of Toluene Trichloroethylene
HEMA wt% wt% wt%
0 0 0 - -
5 3.66 13.37
15 16
17.8 0 18.2 10 43.98 24.16
15 59.98 49.26
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wt%
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Fig. 5 The effect of mass fraction of HEMA on dynamic
mechanics performance of fiber prepared in twin screw
spinning machine
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Fig. 7 The effect of mass fraction of HEMA on surface morphology of fiber prepared in twin screw spinning machine
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Fig. 8 The effect of mass fraction of HEMA on cross section morphology of fiber prepared in twin screw spinning machine
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Fig. 9 The effect of mass fraction of HEMA on surface morphology of fiber prepared in plunger spinner
a Owt% ¢ 10wt% b 15wi%
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PROPERTIES OF AN ORGANIC LIQUID ABSORBING FIBER
PREPARED BY GELATION-SPINNING

XU Naiku XIAO Changfa SONG Zhe
Tianjin Key Laboratory of Fiber Modification and Functional Fiber — Tianjin Polytechnic University — Tianjin 300160

Abstract Resin copolymerized by n-butyl methacrylate BMA  with (-hydroxyethyl methacrylate HEMA  was
synthesized in polymerization kettle and functional fiber absorbing organic liquid was prepared by gelation-spinning
in a twin screw spinning machine then the influence of mass fraction of HEMA in monomer feed ratio on swelling
behaviors was investigated and dynamic mechanical performance of the fiber was analyzed by dynamic
thermomechanmetry DMA  finally the surface and cross section morphologies were observed by scanning electron
microscopy SEM . The results showed that the fiber had the function of absorbing toluene and trichloroethylene
after introducing HEMA into macromolecules and the absorptive process obeyed Hill equation of sigmoidal model.
Toluene and trichloroethylene absorbency increased with the increase of mass fraction of HEMA and their maximum
absorbency was 10 g/g and 21 g/g respectively. The ratio of remaining fiber also increased with the increase of mass
fraction of HEMA to make organic liquid retention ratio strengthen. Furthermore dynamic mechanical performance of
the fiber was affected by mass fraction of HEMA obviously and the segments movement was influenced more
obviously. At the same time mass fraction of HEMA had a great impact on the surface and cross section
morphologies especially many cavities existed in surface and cross section had a lot of holes with asymmetric size
when mass fraction of HEMA was equal to 15 wt% .

Keywords Methacrylate copolymer Twin screw spinning machine Gelation-spinning  Absorption  Swelling

behaviors





