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Abstract : The direct reaction of carbon dioxide(CO») with butane(C;Hi) to obtain synthesis gas and hydrocarbon
compounds have been studied on nickel loaded catalysts. In the reaction of CO, with CHi, Ni loaded catalysts showed
similar activity with Pt catalyst and Coke deposition on the catalyst was severe by dehydrogenation of butane. The main
products were carbon monoxide and hydrogen, when alumina and Y type zeolite were used as a support. Instead, a great
deal of aromatic hydrocarbons were obtained on the Ni loaded ZSM-5 catalyst. The conversion of CO» increased with the
increasing molar ratio of COz/CsHio on Ni/ZSM-5, Ni/NaY and Ni/alumina catalyst, but the conversion decreased again
from the ratio of 2. The value of CO; conversion was the highest at the 5wt% of Ni loading on ZSM-5 catalyst. A part of
cokes deposited on the catalysts diminished when only CO: gas or water steam flowed into the reactor. The coke deposited
on the catalysts was very reactive and it may be an important intermediate for the carbon dioxide reforming reaction.
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Fig. 1. Schematic diagram of CO2+CsHjp reaction
apparatus.
1. Needle vaive 2. Rotameter
3. Three-way valve 4. Soap bubble meter
5. Fumace 6. Temperature controller
7. Catalyst 8 G. C.
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Table 1. Catalytic Activities of Supported Metal Cat-
alysts for COz + C4Hio Reaction

Conversion(%) Composition (%)
Catalyst

CHp CO; |[H: CO CHy+CsHs CoHy+CsHs+CyHs Aromatics
10%Pt/ALO; | 547 430 | 187492 46 6.8 0
10%NVALO; | 51.3 421 | 180539 32 29 0
5%Ni/NaY 478 364 | 103 424 41 35 0
S5%NI/HZSM-5| 623 497 1197 189 66 76 243
HZSM-5 a7 - | 61 0 576 246 75

reaction temp.; 600 C, CsHio/CO: mole ratio; 2

W/F = 10.1 (g-zeolite. h/mole)

metal catalyst was reduced in hydrogen stream at 550 C
for 3h.
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