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Effect of the Particle Size of Iron Catalyst
on Vapor Phase Growth of Carbon

by

Hiroaki KATSUKI*, Makoto EGASHIRA*
and Shohachi KAWASUMI* .

Two important carbon materials, fiber and graphite powder, can be produced by catalytic thermal

decomposition of benzene on iron at temperatures around 1100C. The shape of carbon deposit is con-

sidered dependent mainly on the particle size of the iron catalyst.

In the present work, morphology and crystallinity of carbon grown on iron were investigated by

changing the particle size and the amount of iron supported on active carbon.

Carbon fibers of 10—-15

4 diameter and 1 -2 em length were obtained when iron particles of 200—-500 A were loaded on the sup-

port at an amount less than 2—3 wt%. The fiber growth markedly decreased with increase of the particle

size and the amount of the catalyst. Instead, granular and plate-like carbon were formed, which were

confirmed graphitic in nature by X-ray and electron diffractions. In case of the 68.1 wt% iron catalyst,

crystallinity of the graphitic powder was close to that of a commercial product.
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Fig.1 TEM and SEM micrographs of iron particles supported on active carbon.

Ion- ; Ion-exchanging method, Imp-; Impregnation method.
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Fig. 2 Particle size distribution of iron
on active carbon.
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Table1 Yield of Carbon on Supported Iron Catalyst
and By-products by Thermal Decomposition
of Benzene at 11007C for 30 min.

Particle size Supported Fe Yield of carbon  Yield of by-
Catalyst

of Fe (A) (wt%) on catalyst (%)  products(%)
Active C = 0 <1 38-40
Ton-1 130-530 1.32 ~1 38-41
2 200-1550 4.54 2-4 40-43
3 200-2100 8.04 7-9 37-38
Imp-1 330-1100 0.82 1 40-42
2 440-1440 2.20 2-3 38-40
3 1100-4730 3.99 2-4 40-41
4 3500-29500  19.0 23-25 41-43
5  13500-40500  40.6 35-40 18-20
6 11800-35300  68.1 65-70 4-6
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Fig. 3 TEM and SEM micrographs of carbon grown on iron supported
on active carbon at 1100C for 30 min.
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Table 2 Morphology and X-ray Parameters of Car-
bon Grown on Some Iron Catalysts.

X-ray parameter
Catalyst Morphology of carbon on catalyst

doos (A) Le(A)
Ton-1 Carbon fiber 3.465 25-35
2 Granule >Filament > Carbon fiber 3.450 20-30
3 Granule > Filament 3.460 15-25
Imp-1 Carbon fiber 3.450 -30
2 Carbon fiber 3.448 -30
3 Granule > Filament 3.390 150-400
4 Granule >Graphite 3.382 250-600
5 Graphite >Granule 3.367 550-650
6 Graphite > Granule 3.363 810-900
Powder Graphite 3.358 >1000
Plate Carbon film 3.420 40-70
Commercial graphite (Lonza-KS)  3.355 >1000
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Fig. 4 SEM photographs of electrolytic iron
powder.
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