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ABSTRACT

The pyrolysis for production of hydrogen and high quality carbon black from natural
gas were studied. The reactivities in tubular reactor and FVR(free volume reactor) for the
methane pyrolysis were compared. In order to prevent the formation of undesirable carbon
product such as pyrocarbon, the FVR was designed. The hydrogen yield and the formation of
carbon black from methane pyrolysis in this reactor were investigated at temperature range
between 1443 and 1576K. From the result of TEM(transmission electron microscopy) analysis,
it was confirmed that the CFC(catalytic filamentous carbon) was formed without pyrocarbon.
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Fig. 1. Schematic diagram of experimental apparatus with tubular tractor.
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CH 4 Conversion, %

Fig. 4. Methane conversions and temperature change
in the tubular reactor vs time for the pyrolysis

at 1173K.
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Fig. 5. Methane conversions and temperature change
vs time in the tubular reactor for the
pyrolysis at 1273K.
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Fig. 6. Formed pyrocarbon film on the reactor wall.
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Fig. 8. Formation of naphthalene by the methane
pyrolysis.
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Fig. 9. TEM image of thermal carbon.
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Table 1. Methane conversions and temperature
change on the pyrolysis temperatures

Tem Initial after Initial after
(K)p- Conv. 3hr AConv. || Temp. 3hr AT
(%) (K)

1443 | 18 11 7 1443 | 1423 20
1493 || 42 22 20 1493 |1483| 10
1559 | 63 51 12 1559 | 1548 11
1576 | 91 68 23 1576 |1571| 5
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Fig. 11. Hyrogen selectivity on the methane pyrolysis
at 1576K.

o WA A pyrocarbone] B4EHE R
=z #e AME7tEE AR €2 =93
o 471 &xad &M 24d Aoz &
g =3 Bgexe oEHY dEde 5
4 5o gig A WHHET 5L 2
2 2RSS 34 9Ege ¢ F ATk

K1 ox rfL

34 MAg4 FIE29 TEM 24

FVRA & AAdg 7129 TEMARE
Fig. 13o1 Yemidch ARRCAM & $ %ol
HEurg 7oA doja FHe FhE g A
Sakel FHEo] A=A 2ol Jebd uist
Zo] A 71 7S 9% F e ¢
40~50nmA A 9] F%o] 8¥]$)A nanotube]
Ax molm Utk olg 2L HR{A e
CFC(Catalytic Filamentous Carbon)Z %# 4
om AL whg7] Uiie] Ay SUS
AEF}e] wigo mWE Folzt B F UeH
SUS3162] 459l Fe, Niso] wgt7txst Zuj
ukgo] Mgy AYL HAE = Aok AA &
B whga] wkgr] UR guie 2%E 700 -
8OKZ FAHoA 3 oljdt =W -
93K)AH F45Zu|E ol &std CFCS AT
A7t waseld v uf”. dREe CFCE

Fig. 12. Formation of pyrocarbon film over the
heat-rod in the FVR.

Trans. of the Korean Hydrogen and New Energy Society (2003.6), Vol. 14(2) 111



(a) X300000

(b) X800000
Fig. 13. TEM images of filamentous carbon in the
FVR.
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