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Comparison of structure and properties of EKS and acrylic fibers
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Abstract : EKS fiber is a subacrylate fiber with significant hygroscopic-heating properties. In this study, the surface
morphologies of EKS and acrylic fibers were compared, and their mechanical properties, friction properties, specific
resistance, curling properties, moisture absorption and liberation properties, and hygroscopic-heating properties were
tested and analyzed. The results showed that compared with the acrylic fiber, the EKS fiber featured a circular cross
section and rough longitudinal structure as well as low breaking strength, friction coefficient, specific resistance and curl
rate; moreover, it featured a high linear density, elongation at break, and moisture recovery rate. With the initial absorption
rate and liberation rate being 0.39% min™" and 8.94% min™' , respectively, the moisture absorption and liberation rates of the
EKS fiber decreased exponentially with time, and the time required to achieve the absorption and liberation balance was
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longer than that for the acrylic fiber. The EKS fiber exhibited good hygroscopic-heating properties with a maximum

hygroscopic-heating value of 8.2 °C, which was 4.7 °C higher than that for the acrylic fiber.
Key words : EKS fiber; acrylic fiber; morphological structure; performance testing; hygroscopic-heating; moisture
absorption and liberation properties
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Fig.1 Transverse and longitudinal scanning electron microscopy images of acrylic and EKS fibers
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Table 1 Mechanical properties of the fibers

-4 K58 F1/cN  WiZUREE/ (N - diex™)  BiRMK/mm WK R/ %
EKS £F-4t 1.76 1.58 5.53 55.25
it 45 £F 4 3.40 3.01 2.62 26.21
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Table 2  Frictional properties of the fibers

o4 R R, BIEERE R AL g
EKS £} 4 0.239 4 0.225 1
B4 £F 4 0.261 5 0.240 2
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Table 3 Specific resistance of the fibers

4 FiLFH/Q PAFRLLHLER/ (Q « em) ik LB/ (Q - g - em™?)
EKS £} 4k 7.60x10° 2.42x107 2.85x107
W54 27 4 2.56x107 8.14x107 9.61x107
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Table 4  Curling properties of the fibers

4 25 mm BHIEL  BHR/ % BHEIE R/ %
EKS £} 4 8.30 6.32 6.92

AR 8.35 10.98 10.21
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Fig.2 Moisture absorption and liberation curves of EKS and acrylic fibers
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Table 5 Regression equations to time of moisture absorption and desorption rates

Yk W 95 [ 23R [ ) TR [0 % [ )y
o W=14.984 1-14.984 1e 057 W=16.055 04+63.211 02141 43¢
EKS 214
R?=0.961 01 R?=0.991 85
- W=0.857 91-0.857 91002421 W=1.301 71+23.773 51 0-208 17t
HZL =T 4

R*=0.930 37 R?=0.984 38
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Table 6 Regression equation to time of moisture absorption and liberation rates

E W i 23R [m] )y TR R ] I
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G421 4 v=0.020 76¢0-0% 2! 0=4.948 9370208 17t

Kl 3 EKS FG LS £F 2 W il 38R [m] )5 h £

Fig.3 Regression curves of moisture absorption and liberation rates of EKS and acrylic fibers
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Fig.4 Hygroscopic-heating curves of EKS and acrylic fibers
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