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Hydrogen production by catalytic decomposition of propane
over carbon black catalyst in a fluidized bed
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Abstract

Fluidized bed(+55 ¥57)),

* A fluidized bed reactor made of quartz with 0.055 m ID. and 1.0 m in height was

employed for the thermocatalytic decomposition of propane to produce COz - free hydrogen . The
fluidized bed was proposed for the continuous withdraw of product carbons from the reactor. The
propane decomposition rate used carbon black DCC~-N330, Hi-900L as a catalyst. The propane
decomposition reaction was carried out at the temperature range of 600 - 800 C, propane gas
velocity of 1.0 Un and the operating pressure of 1.0 atm. Effect of operating parameters such as
reaction temperature on the reaction rates was investigated. Resulting production in our experiment -
were not only hydrogen but also several by products such as methane, ethylene, ethane, and

propylene.

Nomenclature

Upr : minimum fluidization velocity, cm / s
VHSYV : volume hour space velocity, L / gea hr

subscrip

FBR : fluidized bed reactor
MFC : mass flow controller
HGD : hydrogen gravimetric density
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Fig. 1 Schematic diagram of FBR
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Fig. 2 Noncatalytic thermal cracking of
propane at 800°C.
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Fig. 4 Decomposition of propane over CB
{DCC-N330) at 1.0Uy. (VHSV = 0.15 L / Qeat hr)
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Fig. 3 Decomposition of propane over CB
(DCC-N330) at 800°C. (VHSV = 0.15 L / geat hr)
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Fig. 5 Decomposition of propane over CB
(Hi-900L) at 1.0Uw. (VHSV = 0.486 L / Qe hr)
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Fig. 6 SEM images of used DCC-N330 catalyst.
(X 50,000)
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Fig. 7 SEM images of used Hi-800L catalyst.
(X 50,000)
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