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Hydrogen production by catalytic decomposition of methane and propane

mixture over carbon black catalyst in a fluidized bed

Seung chul Lee, Yong hee Yoon Gui Young Han"
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Abstract : A fluidized bed reactor made of quartz with 0.055 m I.D. and 1.0 m in height was
employed for the thermocatalytic decomposition of methane to produce C0: - free hydrogen . The
fluidized bed was proposed for the continuous withdraw of product carbons from the reactor. The
methane decomposition rate with the carbon black N330 catalyst was quickly reached a quasi—steady
state rate and remained for several hour. The methane and propane mixture decomposition reaction
was carried out at the temperature range of 830 — 900 C, methane and propane mixture gas velocity
of 1.0 Upr ~ 3.0 Uwr and the operating pressure of 1.0 atm. Effect of operating parameters such
as reaction temperature, gas velocity on the reaction rates was investigated. The produced carbon

by the methane decomposition was deposited on the surfaces of carbon catalysts and the morphology
was observed by TEM 1mage.
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Fig. 1 Schematic diagram of FBR
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Fig. 2 The effect of reaction temperature
on conversion and particle size
(Velocity = 1.0 Un)
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Fig. 3 The effect of amount of catalyst
on conversion and particle size.
(Temperature = 900 °C)
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3.2 Surface area
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Fig. 4 Surface area of carbon black
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3.3 TEM &4

Fig. 5 TEM image of carbon black
(900 OC, 1Umf; 50 g Wdep‘/wCat_: 0.3240 )
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Fig. 6 TEM image of carbon black
(900 °C. 1Uns, 100 g Woep /Wear - 0.1940 )
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Fig. 7 TEM image of carbon biack
(900 °C, 1Unr, 150 g Woep. /Wear © 0.1630 )
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Fig. 8 TEM image of carbon black
(900 DC, 1Une, 200 g wdep./wcat.: 0.1260 )



