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ABSTRACT

In this study, the impregnation of Lyocell fabrics was performed using phosphoric acid,
ammonium phosphate, diammonium hydrogen, triammonium phosphate as phosphorus flame
retardant, to fabricate continuous graphite fabrics using lyocell fiber. The physical and chemical
structure changes were investigated by thermogravimetric, Fourier-transform infrared spectroscopy,
C-nuclear magnetic resonance, X-ray diffraction, and weight analyses, By analyzing the thermal
behavior of phosphorus flame retardant, conditions for the temperature, gas, and residual time of
the pyrolysis process were set. Graphite fabrics with a tensile strength of 1,007.19+11.47 N/5 cm
and yield of 25.3% were fabricated using continuous pyrolysis, carbonization and graphitization

process.
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Table 1. Lyocell woven fabrics fabricated for carbon

Heat Treatment
| Graphite Fabric I

Fig. 1 Schematic of manufacturing process for lyocell-
based Graphite fabrics.

falboric.
Count of thread ends per 5 cm
_ Warp (Counts) 84
i Weft (Counts) 64
Carbonization Surface density (g/m?) 540
Graphitization Width of the fabric (mm) 750
Thickness (mm) 1.10-1.19
Pattern 2/2 twill
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Table 2. Details of the pyrolysis conditions.
7ZONE 1~6 742 43~45 0 100 200 300 400 500 600
Temperature(°C)
Temperature (C)|170~190|220~250|100~150
Process Drying |Pyrolysis| Cooling (@)

Table 3. Details of the pyrolysis conditions.
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Fig. 5 C-NMR analysis of lyocell fabrics at different
pyrolysis temperature.
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Table 4. Yield analysis of Iyocell fabrics after
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