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ABSTRACT

Carbon nanalibers were prepared from the decomposition of various carbon- containing gases over pure Ni. pure Fe and their alloys
with Cu. The yields, properties. and structure of carbon nanofibers obtained from the varions reaction conditions were analyzed. Type
of reacting gas, reaction temperature and catalyst composition were changed as the reaction variable. With Ni-Cu catalysts. the
maximum yields of carbon nanofibers were obtained at temperatures between 330 and 650°C according to the reacting gas mixtres
of CyH,-Hy, C;H,-H; and CyHg-H,. and the surface areas of the carbon nanofibers produced were 20~ 350 m*/g, [n the case of CO-
H; muxture, the rapid depositsion of carbon nanofibers occurred with Fe-Cu catalyst and the maximum yield were obtained around
550°C with the range of surface areas of 140~170 mzlg. The electrical resistivity of carbon nanofiber regarded as the key property
of filler for the application of electromagnetic interference shielding was very sensitive to the type of reactani gas and the catalyst
composition ranging 0.07~ 1.5 Qcm at a pressure of 10000 psi, and the resistivity of carbon nanofibers produced over pure nickel
calalyst were lower than those over alloy catalysts. SEM observation showed that the carbon nanofibers produced had the diameters
ranging 20~ 300 nm and the straight structure of carbon nanofibers changed into the twisted or helical conformation by the variation
of reacting gas and catalyst composition.
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Table 1. Effect of Decomposition Temperature on the Yield and Surface Area of Carbon Deposits with Vatious Carbon Contamning Gases

Ni:Cu(7:3) Fe:Cu(7:3)
C,H, CoH, C4Hg co
Temp. °C) | Yield(%) S“‘fﬁffg‘;” 1 Yield(%) Smﬁ?ﬁf/g‘;\lw Yield(%) S‘“ﬁfg@g’;‘m Yeeld(%) S“{fg@;‘eﬁ
450 29.6 114 B - - R 27 60
500 433 121 B ] - - 146 177
550 426 130 23.0 61 - ] 182 176
600 410 105 32.7 156 49 289 1.3 105
650 _ - 24 206 223 348 - ;
700 ] - 226 59 160 164 - )
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Fig. 1. Influence of catalyst composition on the yield of solid
carbon from decomposition of various carbon conta-
ining gases. (a) hydrocarbons, (b) carbon monoxide.
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Table 2. Conversion and Yield of Various Gas Products over Ni-
Cu(7:3) Catalyst Using Various Hydrocarbons

Reacting C3H;
; : CHy | CiHy
No He | Diluted in He
Convearsion(%) 86.9 579 580 | 436
CH4 0.3 0.3 3.5 12,1
CoH,y 0.3 02 - 239
Yield =
%) C,H, - - 5.5 2.3
Cy - - 03 -
Solid Carbon| 86.3 574 48.7 | 253

Table 3. Conversion and Yield of Various Gas Products over Fe-
Cu(7:3) Catalyst with CO Gas

Conversion Yield(%)
(%) CH, CO, H,0 | Solid Carbon
415 0.5 18.2 2.5 20.3
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Fig. 2. Influence of catalyst composition on the surface area of
carbon deposits with various carbon contamning gases.
(a) hydrocarbons, (b) carbon monoxide.
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Table 4. Effect of He Addition and Reaction Time on the Surface
Areas of Carbon Nanofibers Prepared over Various Ca-

talysts

G, CH,
Catalyst |Diluted in He | No He | 2 hr | 3 hr
Pure Ni 138 s8 | 42 | 28
Surface | NECu(9:1) 164 89 133 64
Area | NiCu(7:3) 246 130 | 202 | 156
m78) [ Ni:Cu(5:5) 224 177 | 153 | 124
Ni:Cu(3:7) 100 8 | 53 | »
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Table 5. Pore Volume and Diameter Analysis of ACF, Activated C

arbon and Carbon Nanofibers

sutice ar'ty | VOB | e, 202000 A | dameiathy
C.H, 246 0.110 0.348 15.9
Nanofibers | Ni:Cu(7:3) | CoH, 203 0.057 0.134 17.7
from C,Hy 347 0.156 1.146 17.7
Fe:Cu(7:3) CO 176 0.071 0.258 174
Activated carbon from rice hull 393 0.444 0.052 164
ACKFT 150-100 1050 0453 0.025 16.7
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Table 6. Comparison of Electrical Resistivities of Various Carbon Nanofiber with Other Materials Under 10,000 psi

Nanofiber from Activaled carbon
Pure Ni Pure Fe _ Granhi
Gty Cotly CsHg coO ﬁOELITCG Chiron‘ivaCo. e
Diluted in He | No He | 2 hr 3hr
Electrical resistivity(€2 * cm) 0.107 0.609 0.035 0.041 0.178 0.072 5.570 0.164 0.014
Packing density(g/cmz) 1.40 136 1.57 1.49 1.20 1.23 1.31 1.26 1.86
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Fig. 4. SEM micrographs of carbon nanofibers prepared [tom various carbon confaining gases. {a) CoHo/Ni:Cu(3:5) al 350°C, (b)
C,H,/Hi:Cu(5:5) at 600°C, (¢) CsHg/ Ni:Cu(5:5) at 650°C. and (dy CO/Fe:Cu(5:5) at 550°C.
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Fig. 5. SEM micrographs of carbon nanofibers from a CoHy:Hy(4:1) mistore at 530°C with different catalyst compositions. (a) Pure

Ni, (b) Ni:Cu(9:1), {c} Ni:Cu(7:3). and {d} Ni:Cu(5:5).
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