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Abstract — Carbon fiber (CF) reinforced papers using polyacrylonitrile (PAN) based CF and wood pulp were pre-
pared by varying the lengths and the concentrations of CF, and the basis weight of paper to investigate adhesive state
between CF and pulp, and physical properties and electrical conductivity of the paper. The reinforcement was caused by
physical entanglement and adhesion at the interface of the different fibers rather than by chemical bonds. The tear
strength and the thickness of the paper increased as increasing the concentration of CF, while the tensile and the burst
strength of the paper decreased. The improved dispersion of CF in the paper was obtained from mixing shorter CF, but
the maximum electrical conductivity of the paper was gained from mixing 10 mm chopped CF. The electrical conduc-
tivity of the paper increased sharply from 2 wt% to 8 wt% of CF showing S-curve, and increased linearly as increasing
the basis weight of the paper. Therefore, in order to improve the electrical conductivity and the physical property of the
paper, the increase of basis weight of the paper is also important as the increase of CF content in the paper.
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Table 1. Characteristics of carbon fiber (CF)

Type Diameter  Specific density  Electrical conductivity
(pm) (g/em’) (S/em)
PAN based CF” 6.8 1.78 588

*T300 supplied by Taeckwang Industrial Co.

Table 2. Characteristics of pulp

Specific gravity Brightness  Ether extractives ~ Ash contents
(g/em’) (%) (%) (%)

0.55 90.2 0.50 0.21

Pulp
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Tensile index (N-m/g)

_ Tensile break load (kg on a 15 mm strip) 6538 M

Mass per unit area (g/m?)

Force to tear a single sheet (g)

Tear index (mN-mlg) = 9.807

ear index (mN'm~/g) Mass per unit area (@) x v
Bursting stren; kPa

Burst index (kPa~m2/g) = g gth (kPa) 3)

Mass per unit area (g/m?)
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Fig. 1. SEM micrograph of carbon fiber reinforced paper (CF : 10 wt%,
Basis weight : 80 g/m?) : (a)cross-adhesion, (b)the adhesion of
residual stress.

Fig. 2. SEM micrograph of carbon fiber reinforced paper.
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Fig. 3. TG curves of carbon fiber reinforced paper.
*previous work data [9].
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Fig. 4. Porosity of carbon fiber reinforced papers with respect to
carbon fiber content (CF length : 10 mm, Basis weight : 80 g/m?).



PAN] BRI 28} Fo

Table 3. Characteristics of carbon fiber reinforced paper

CF length CF content Basis weight Thickness

(mm) (wt%) (g/m?) (um)

5 5 80 239

10 " " 246

15 " " 241

20 " " 245

10 2 80 231

" 4 " 237

" 5 " 246

" 6 " 247

" 7 " 250

" 8 " 251

" 10 " 257

10 5 60 225

" " 70 235

" " 80 246

" " 90 272
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Fig. 5. Physical properties of carbon fiber reinforced paper with respect
to carbon fiber length (CF : 5 wt%, Basis weight : 80 g/m?).

Fig. 6. Distribution of carbon fiber reinforced paper in different
carbon fiber length (CF : 5 wt%, Basis weight : 80 g/m’) : (a)5 mm,
(b)10 mm, (¢)15 mm, (d)20 mm.
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Fig. 7. Distribution of carbon fiber in the carbon fiber reinforced paper
in different carbon fiber content (CF length : 10 mm, Basis weight :
80 g/m?) : (a) 3 wt%, (b) 5 wt%, (c) 7 wt%, (d) 10 wt%.
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Fig. 8. Physical properties of carbon fiber reinforced paper with respect
to carbon fiber content (CF length : 10 mm, Basis weight : 80 g/m?).
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Fig. 9. Physical properties of carbon fiber reinforced paper with respect
to basis weight (CF length : 10 mm, CF : 5 wt%).
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Fig. 10. Electrical conductivity of carbon fiber reinforced paper with
respect to carbon fiber length (CF : 5 wt%, Basis weight : 80 g/m?).
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Fig. 11. Electrical conductivity of carbon fiber reinforced papers with
respect to carbon fiber content(CF length : 10 mm, Basis weight:
80 g/m?).
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