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In order to clarify the process of the carbon fixation (production) from CO, using the high temperature
reaction with Fe, the fine Fe particles (average particle diameter of 3.8 um) was reacted in CO, and CO,
/ COmixtures at the temperature range of 600-900K, and the time variation of their mass and reaction products
was investigated. The obtained results are as follows:

OThe primary reaction of Fe with CO, formed CO and when the CO concentration exceeded 80% in the
reaction system, the reaction of Fe with CO proceeded to form Fe;C. The catalytic reaction of formed
Fe,C occurred and decomposed CO into C and CO,. It was found that the overall reaction mechanism
of the Fe/C02 reaction system was described by

21/2Fe+4C0, — 3/2Fe;0, + 2Fe,C+C0, +C D.
This shows that 75% of an initial concentration of CO, can be theoretically fixed.

OThe solid product of the primary reaction of Fe particles with C0, and 1its overall activation
energy were Fe,0, and about 12 kJ/(mole*K), respectively. The catalytic reaction rate of CO by
Fe,C, producing C, was about 5x10°mg./ (mgs,-min). A number of carbon nano-tubes were included in
the carbon generated by this catalytic reaction.

OSince the fixing rate of CO, for Fe by the reaction O is only 0. 115 Nm®.p,/kgs,, it is impossible
to fix most of CO, emitted from a refuse incinerator using the quantity of Fe obtained from the
incinerator. However, by changing the incinerator into the furnace system which burns refuse at
fuel rich conditions and generates CO, the carbon of the half of the molar number of the emitted
CO is formed by the catalytic reaction due to FesC, independent of the quantity of the Fe discharged
from the incinerator.




