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Abstract — To improve mechanical strength of carbon foams, the carbon black (CB) added carbon foams were fabri-
cated by impregnating different contents of carbon black (CB) and mesophase pitch using polyvinyl alcohol (PVA) solu-
tion into polyurethane foam and being followed by heat treatment. The cell wall-thicknesses of carbon foams were
controlled by adding amounts of CB, and it was confirmed that the compressive strength of carbon foams was increased
as increasing cell wall-thickness. The compressive strength had the highest value of 0.22+0.05 MPa with the highest
bulk density of 0.44 g/cm® when adding 5 wt% CB in carbon foam. However, the thermal conductivity was decreased by
adding CB in carbon foam. The results indicated that the thermal conductivities of carbon foams were reduced by
increased interlayer spacing (d,) with the addition of CB in carbon foams.
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Table 1. Sample names of carbon foams containing CB
Carbon black content (wt%) 0 1 5 10
CPF CPF/CB-1 CPF/CB-5 CPF/CB-10
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Fig. 1. SEM images of the carbon foams with different added amounts
of CB; (a) 0 wt%, (b) 1 wt%, (c) 5 wt% and (d) 10 wt%.

Fig. 2. SEM images of cell wall-thicknesses of carbon foams; (a)
CPF, (b) CPF/CB-1,(c) CPF/CB-5, and (d) CPF/CB-10.
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Fig. 3. SEM images of carbon black aggregations; (a) CPF/CB-1, (b)
CPF/CB-5, and (c¢) CPF/CB-10.
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Fig. 4. XRD patterns of the carbon foams with different added amounts
of CB.
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Table 2. Comparison of structural parameters of carbon foams containing CB
Sample CPF CPF/CB-1 CPF/CB-5 CPF/CB-10
20 (°) 25.73 2427 2497 25.08
Interlayer spacing (dg,, nm) 0.345 0.366 0.356 0.354
Lc (nm) 1.424 1.323 1.521 1.512
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Fig. 5. Thermal conductivities of the CPF and CPF/CBs with differ-
ent added amounts of CB.
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Table 3. Mechanical and thermal properties of carbon foams containing CB

Sample CPF CPF/CB-1 CPF/CB-5 CPF/CB-10
Thermal conductivity (W/mK) 0.376 £ 0.001 0.291 £ 0.001 0.315+0.001 0.298 + 0.000
Compressive strength (MPa) 0.189 £ 0.04 0.19+£0.03 0.22 £0.05 0.14+£0.01
Bulk density (g/cm®) 0.36 0.39 0.44 0.40
True density (g/cm’) 1.282 1.281 1.440 1.119
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