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Preparation and properties of fine-denier polyphenylene sulfide fiber
YU Mengfei, HUANG Ping, CHEN Xiaofeng
(Shaoxing Yuchen New Materials Co.,Ltd.,Shaoxing 312000, China)

Abstract : Under high-temperature melting and oxygen environments, polyphenylene sulfide (PPS) is prone to oxidative cross-
linking, leading to reduced fluidity ; during the spinning of 0.89 dtex fine-denier fibers, the rapid increase in the specific surface area
of the fibers results in accelerated crystallization of the filament bundle, worsening the fiber drawability. To address these challenges
of PPS resin's susceptibility to oxidation at high temperatures and excessively fast crystallization rates, the entire production process
was conducted under nitrogen protection, and 0.89 dtex fine-denier fibers of PPS were produced using an indirect spinning method.
The study investigated the effect of nitrogen on oxidative cross-linking during pelletization, the influence of crystallization tempera-
ture on the elongation at 1.5 times the initial tensile load (EYS1.5), the impact of melt fluidity on spinnability, and the effects of the
post-draw ratio and heat-setting temperature on chemical resistance. The results show that PPS chips protected by nitrogen show no
peaks for sulfone or sulfoxide groups in the FTIR spectrum, whereas unprotected chips exhibit distinct peaks for these groups. At a
crystallization temperature of 215—220 °C, the elongation of EYS1.5 of the as-spun fibers reached 150%—160%, indicating optimal
drawability. With a sand filter particle size of 250 wm and a filter screen combination aperture (830, 58,42 pwm and 270 pwm), fila-
ment breakage is limited to 2 times/h and the pack pressure was controlled at 12 MPa, ensuring stable production. With a total draw
ratio of 3.8 and 85% allocation to the second stage, the fiber exhibited a tenacity of 5.02 ¢cN/dtex and an elongation of 30.1%. With
tension and relaxation heat-setting temperatures of 185 °C and 135 °C, respectively, the fiber exhibited acid and alkali resistance

strength retention rates of 97.5% and 97.9%, shrinkage controlled belows 4.5%, indicating high dimensional stability in fabrics.
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When the produced fine-denier fibers are blended with 2.22 dtex coarse-denier fibers, increasing the mass ratio of the fine-denier

fibers from 0% to 100% reduced the fabric air permeability from 160 L/(dm?-min) to 90 L/(dm?-min), significantly enhancing the

filtration performance of the filter bag. This study provides a feasible technical pathway for controlling the key performance indica-

tors of 0.89 dtex fine-denier PPS fibers, including melt spinnability , mechanical properties, chemical resistance, and shrinkage.

Keywords : fine denier ; EYS1.5 ; air permeability ; nitrogen protection ; crystallization temperature
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Tab.1 Key property indicators of PPS resin

Physical properties Value
Melt flow rate/(g 10 min ") 100~200
Molecular weight distribution(polydispersity Index) <8
Ash content/% <0.30
Weight loss/% <0.20
Oligomer content/% <0.30
Thermal stability/% =95
Crystallinity/% =92
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Tab.2 Blending ratio and air permeability of fine denier fiber on

the dust-facing side

Mass fraction of fine denier fiber/%
0 15 30 45 60 75 90 100

Item

Air permeability/

(L+dm ?-min ") 160 120 115 105 100 98 92 90

Notes: Facing side is a blend of 0.89/2.22 dtex PPS fibers, with a
filter fabric weight of 550 g/m?.
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Tab.3 Influence of filter mesh precision on spinnability

Spinneret pack Fiber breakage

Test Filter mesh size

pressure/MPa  frequency/(times+h™")
1 830/150/106/270 4 11
2 830/106/106/270 5 11
3 830/106/75/270 7 9
4 830/75/75/270 9 7
5 830/75/58/270 11 5
6 830/75/40/270 14 2
7 830/58/38/270 18 2
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Tab.4 Typical property indicators of Yuchen and Toray PPS fibers
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Performance indicators Yuchen Toray
Fineness/dtex 0.89 0.9
Breaking strength/(cN - dtex ') 5.02 4.92
Breaking elongation/% 30.1 323
Crystallinity/% 46.3 45.6
Dry heat shrinkage rate/% 4.5 4.8
Crimp ratio/% 11.2 10.6
Acid resistance strength retention rate/% 97.5 98.5
Alkali resistance strength retention rate/% 97.9 96.6

Downstream production efficiency/% 92.5 93
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