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synthesis of f-resin

Dry-jet wet spinning of f-fiber
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Fig. 1 Schematic diagram of the preparation process of f-fiber
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Fig. 2 SEM photos of f-fiber

Tab. 2 Mechanical properties of fibers

Elongation at

Samples Density/dtex Strength/cN Tensile strength/GPa break/% Tensile modulus/GPa
f-aramid 2.24 9.66 0.56 21 11.34
m-aramid 2.28 10.65 0.61 23 15.3

Nomex , Conex!"! 0.38~0.75 20~50 7~15

note: force value error<s + 1%; elongation measurement error<s 0.05 mm; CV values of tensile strength, elongation, and modulus are

3%, 8%, and 5%, respectively
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Fig. 3 XRD pattern of f-fiber
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Fig. 4 TGA and DTG curves of f-fiber in nitrogen and air atmosphere
Tab. 3 Characteristic TGA data of f-fiber
Key indexes m-fiber in N, m-fiber in air f-fiber in N, f-fiber in air
Temperature of 5% mass loss( 75)/°C 429 421 402 366
Temperature of 10% mass loss( 7;,)/°C 447 437 417 398
Residual ratio(R)/% 52.0 0.5 34 0.3
Temperature of the maximum mass loss( T,..)/°C 450 436,585 438 437,562
Water absorption/% 3.49 3.35 5.72 5.88
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Fig. 5 Thermal( thermo-oxidative) degradation mechanism of f-fiber



Tab. 4 Flame retardant of f-fiber and m-fiber

Flame retardant m-fiber f-fiber
LOI/% 31 30
Flame retardant grades V-0 V-0
Glow-wire GWIT/°C 850 800
GWFI/°C 960 960
Heat release MARHE/(kW - m?) 17.3 40.2
Smoke density D5 1.89 12.08
D4 8.34 53.81
D 18.87 127.39
Smoke toxicity CIT, win 0.0593 0.0857
CIT min 0.1100 0.1847
CO.NOx.HCN.CO, CO.NO,.CO;,

note: LOIL: limiting oxygen index; GWFI: glow-fire flammability index; GWIT: glow-fire ignition temperature; CIT wiws min:
conventional index of toxicity for burned 4 min/8 min(in flaming mode); D.,is4m: sSmoke density for burned 1.5 min/4 min
and the maximum smoke density(in flaming mode); MARHE: the maximum average rate of heat release.
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Preparation and Properties of Furan-Containing Bio-Based
Aromatic Polyamide Fiber

Yufeng Liu'?, Kaikai Cao'?, You Yang'?, Zhijun Zhang'?, Jin Wang’, Anmin Huang’, Jun Yang'*
(1. Zhuzhou Times Rubber and Plastic Components Development Co., Ltd, Zhuzhou 412007, China,
2. Zhuzhou Times New Material Technology Co., Ltd., Zhuzhou 412007, China)

ABSTRACT: An aromatic polyamide resin solution containing furan ring (f- resin) was prepared by
polycondensation of low-temperature solution using bio-based furandiyl chloride and 3,4-diaminodiphenyl ether as
raw material and N,N-dimethylacetamide as solvent, and then aromatic polyamide fiber containing furan ring (f-
fiber) was obtained by dry-jet wet spinning. The surface morphology and aggregate structure of f- fiber were
analyzed by scanning electron microscopy (SEM) and X-ray diffraction (XRD), and the results show that the
spinnability of f-resin is good, the thickness of f-fiber is uniform, the surface is smooth, and the crystallinity could
reach more than 41%. Its mechanical properties, thermal stability, flame retardancy were studied and compared
with meta-aramid (m-fiber), which are excellent and slightly lower than those of m-fiber. Besides, raw materials of
f-fiber are bio-based, which are environmentally friendly and have broad development prospects.

Keywords: bio-based aromatic polyamide; furan ring; heat resistance; flame retardancy



