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Abstract In this study, lignin/chlorinated poly(vinyl chloride)(CPVC) blended fibers
have been produced for the development of low-cost carbon fiber. Carbon fiber
manufacturing was accomplished through stabilization and carbonization process. The
lignin/CPVC  blended fibers were prepared by wet spinning method.
Dimethylacetamide (DMAc) and cychlohexanone in a ratio of 5:1(wt%) was employed
as co-solvent. The ratio of lignin/CPVC was prepared at 0/10, 1/9, 2/8, 3/7, 4/6, and
5/5(wt%). The spinning solution was extruded at a rate of 0.1 to 0.4ml/min according
to the blending ratio. The speed of the rollers was the same for all ratios(draw
ratio=1). Analysis of fiber cross-section by scanning eletron microscopy(SEM) showed
that as the lignin ratio increased in the same coagulation bath and distilled water, the
pore size of the spinning fiber decreased. Therefore, the highest tensile strength of the
blending fibers was 6.3£1.2MPa at the 5/5 ratio. The carbon fiber also showed the
best tensile strength of 120.7842.43MPa at 5/5 ratio.
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Figure 1. Chemical structure of kraft lignin and three alcohol groups.
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Figure 2. Chemical structure of chlorinated poly(vinyl chloride)(CPVQ).
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Figure 3. Thermal characterization under different blending
ratio of lignin, CPVC powder and lignin/CPVC blended fiber.
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Table 1. Thermal decomposition temperature of 5% weight loss and 10% weight loss of lignin/CPVC blended fibers

Temperature
Samples
5% weight loss 10% weight loss

Lignin 210°C 262°C
CPVC 252°C 269°C
Lignin/CPVC : 1/9 243°C 261°C
Lignin/CPVC : 2/8 230°C 251°C
Lignin/CPVC : 3/7 216°C 240°C
Lignin/CPVC : 4/6 169°C 236°C
Lignin/CPVC : 5/5 148°C 193°C
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Figure 4. FT-IR analysis of lignin, CPVC and lignin/CPVC blend
ed film: (@) CPVC film, (b) lignin film and (c) lignin/CPVC(50:5
0, wt%) blended film.
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lignin/CPVC blended film.
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Table 2. DMA data table of lignin/CPVC blended fibers

Peak temperature,

Samples N8, °C)
Lignin/CPVC : 0/10 99.97°C
Lignin/CPVC : 1/9 90.88°C
Lignin/CPVC : 2/8 93.34°C
Lignin/CPVC : 3/7 95.68°C
Lignin/CPVC : 4/6 100.94°C
Lignin/CPVC : 5/5 88.36°C
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Figure 6. SEM surface image and mean diameter of (a) lignin/CPVC : 0/10, (b) lignin/CPVC : 1/9, (c) lignin/CPVC : 2/8, (d)

lignin/CPVC : 3/7, (e) lignin/CPVC : 4/6 and (f) lignin/CPVC : 5/5.
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Figure 7. SEM cross-sectional image of (a) lignin/CPVC : 0/10, (b) lignin/CPVC : 1/9, (c) lignin/CPVC : 2/8, (d) lignin/CPVC : 3/7,

(e) lignin/CPVC : 4/6 and (f) lignin/CPVC : 5/5.
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Figure 10. Tensile strength of (a) lignin/CPVC : 0/10, (b)
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Table 3. Mechanical properties data of lignin/CPVC blended fibers

Samol Diameter Tensile strength Young's modulus Break elongation
amples
P (pm) (MPa) (GPa) (%)
Lignin/CPVC : 0/10 258.0 86 + 03 56.2 £+ 35 153 + 11
Lignin/CPVC : 1/9 308.5 44 + 02 657 + 31 6.7 + 04
Lignin/CPVC : 2/8 329.8 40 + 0.3 1701 + 16.6 23 +£02
Lignin/CPVC : 3/7 3453 20 £ 03 292.6 + 409 07 + 02
Lignin/CPVC : 4/6 379.6 38+ 03 2844 + 26.3 13 +02
Lignin/CPVC : 5/5 366.8 63 + 12 2339 + 472 27 + 04
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Table 4. Mechanical properties data of lignin/CPVC blended carbon fibers

and Applied Pyrolysis, 93, 1(2012).

Diameter Tensile strength Young's modulus Break elongation
Carbon fiber
(pm) (MPa) (GPa) (%)
Lignin/CPVC : 3/7 167.6 20.75 £ 294 326 + 1.98 0.77 £ 0.35
Lignin/CPVC : 4/6 177.5 5444 + 2.66 444 + 0.36 123 + 015
Lignin/CPVC : 5/5 1749 120.78 + 243 829 + 1.03 147 + 0.15
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