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Table 1 Mechanical properties of carbon black filled Lyocell fibers
Mechanical i Lyocell fib 1 w/% carbon black 5 w/% carbon black 10 w/% carbon black
echamc’ properties yooer Xhet filled Lyocell fiber filled Lyocell fiber filled Lyocell fiber
Tenacity o/cN dtex™! 2.45 2.05 2.12 1.99
Initial modulus  E/cN dtex ™! 26.1 25.8 26.1 20.2
Elongation at break &/% 8.9 9.2 9.9 11.2
Process parameters Pressure 0.4MPa Gap 5.0cm Coagulation bath H,O Draw ratio 1.9
3.1.4 Lyocell SEM
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Fig.4 SEM photographs of surfaces and cross-sections of precursors
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Table 2 Elemental analysis of as-obtained carbon fibers w/%
Carbon fibers C H N
Lyocell-based CF 96.45 0.187 1.278
;l?egﬁozﬁ’;iag 96.28 0.211 1.196
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Fig.5 WAXD patterns of carbon fibers
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Table 3 Mechanical properties of carbon fibers
. . 1 w/% carbon black 5w/ % carbon black 10 w/% carbon black
Mechanical properties Lyocell-based CF filled Lyocell-based CF filled Lyocell-based CF filled Lyocell-based CF
Tenacity o/GPa 0.22 0.16 0.26 0.27
Modulus  E/GPa 13.0 9.6 16.7 18.5
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Fig.6 SEM photographs of surfaces and cross-sections of carbon fibers
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A preliminary study on the preparation of carbon black filled
Lyocell fiber and its use as the precursor of carbon fibers

ZHANG Hui-hui  GUO Li-wei  SHAO Hui-li  HU Xue-chao

State Key Laboratory for Modification of Chemical Fibers and Polymer Materials ~ College of Material Science and Engineering
Dong Hua University ~ Shanghai 200051  China

Abstract  Lyocell fibers filled with various amounts of carbon black were prepared and used as the precursors of
carbon fibers to increase the yield and the mechanical properties of Lyocell-based carbon fibers. The structure and
properties of these samples were investigated by WAXD TGA SEM and tensile strength. The WAXD results showed
that carbon black filled Lyocell fibers still had a cellulose II crystal structure and retained the characteristic peak of car-
bon black at the same time. Moreover the heat stabilities of these fibers had no obvious change from TGA curves.
The carbon yields of Lyocell fibers filled with 10 % and 30 % carbon black at 1000 °C were increased by 4.4 % and
17.1 % respectively. The SEM results showed that the surface and the cross-section of carbon black filled Lyocell fi-
ber was smooth and round consistent with the requirements of a carbon fiber precursor. WAXD patterns of the carbon
fibers showed that the structure of carbon black filled Lyocell-based carbon fibers was different from that of general
Lyocell-based carbon fibers. The tenacity and modulus of 10 % carbon black filled Lyocell-based carbon fiber were in-
creased by 22 % and 42 % respectively. At present a carbon fiber with a tenacity of 0.8 GPa and modulus of 70 GPa
has been obtained on a large-scale.

Keywords  Carbon black Lyocell fiber Carbon fiber Precursor
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