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ABSTRACT

In this study, the pre-treatment of lyocell fabrics was performed using phosphoric acid (PA) as
a phosphorus flame retardant and melamine resin (MR) as a cross-linking agent to fabricate
carbon fabrics using lyocell fibers. The physical and chemical changes were investigated by
thermogravimetric analysis (TGA), Fourier transform infrared spectroscopy (FT-IR), X-ray
diffractometry (XRD) and weight analysis. We confirmed that the weight yield of the carbon
fabrics compared to the untreated fabrics increased by 14.7%, and width and length yield of the
fabrics increased by 15% and 15.5%, respectively. This may be due to the effect of promoting the
dehydration reaction of cellulose, forming char on the fiber surface, which induces a crosslinking
reaction in the cellulose molecule and stabilizes the structure upon pyrolysis.
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Fig. 1 Cross-linking Mechanism of Cellulose.
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Table 1. Lyocell woven Fabrics fabricated for carbon
fabric.

Count of thread ends per 5 cm

Warp (Counts) 108

Weft (Counts) 77

Surface density (g/m?) 745

Width of the fabric (mm) 50
Thickness (mm) 1.10-1.19
Pattern 2/2 twill
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Table 2. Details of the Prepared Samples.

Sample PA (g/L) MR (g/L)
B 0 0
P30 30 0
P30M35 30 35
P30M70 30 70
P30M140 30 140
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Fig. 2 Pre-treatment precedure for Lyocell Woven

Fabrics.
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Fig. 3 Flow diagram of pyrolysis process for the
preparation of carbon fabric.
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Fig. 4 Flow diagram of graphitization process for the
preparation of carbon fabric.
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Fig. 5 TGA analysis of Base, PA and PA+MA.
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Table 3. Yield analysis of Base, PA and PA+MA after pyrolysis and Graphitization.

Sample Pyrolysis(~350C) Graphitization(~2200C)
Weight(%) Width(%) Length(%) Weight(%) Width(%) Length(%)
B 23.1 70.2 65.5 109 58.0 54.5
P30 371 76.2 68.7 15.8 64.0 61.9
P30M35 36.3 76.0 72.4 16.8 64.0 57.9
P30M70 41.3 78.7 744 18.1 66.0 71.9
P30M140 55.5 84.4 80.4 25.6 73.0 75.0
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Fig. 6 FT-IR-ATR analysis of Base, PA and PA+HMA.
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