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S8l 3. (a) AFM image of the PAN based e—CNFs garfitized at 2,500 C.
{(b) AFM image of the polyimide based e—CNFs garfitized at 2,500 C.
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218 4. Chemical structure of unit molecules derived from (a) petroleum,
(b) coal tar, and (c) naphthalene (¢ active site).
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B 1. Pore properties of steam activated CNFs at 800 C for 30 min

Sample Burn—off BF"I; SA | Total Pore | Micropore Average
(%) (m7g) |Volume(cc/g)| Volume(cc/g) | Pore Dia.(A)
PAN 77 1,523 0.760 0.599 20.0
PAN/MWCT| 65 1,200 0.550 0533 175
Pitch 46 2,025 1.109 0.870 21.9
Pl 68 1,412 0.571 0.553 16.2
PBI 51 1,220 0.565 0.470 18.0
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F 2. Basic Properties of Submicron VGCFs®

Carbonized | Graphitized | Units Method
s—VGCFs® | s—VGCEFs®
Lattice constant{(C) 6.900 6,775 A XRD
Diameter of fiber 0.2 0.2 pm SEM
Length of fiber 10-20 10-20 pm SEM
Volume density 0.02-0.07 | 0.02-0.07 | g/em® | Tapping
Real density 1.9 2.1 g/em’® | Pycnometer
Surface area(BET) 37 15 m?/g | N, absorption
Ash content 15 0.03 % SDK
pH 5 7 - JIS~K6221
Startmg terpperature 550 650 T TGA
of oxidation

“Carbonized s—VGCFs indicate the sample heat treated at 1200 C.
®Graphitized s—VGCFs indicate the sample heat treated at 2800 C.
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