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Reduction Mechanism of Carbon Dioxide
over Supported Nickel Catalysts

J.-S. Chang, M.S. Park, J.W. Yoo, and S.-E. Park
Industrial Catalysis Lab., Catalytic. Div., KRICT
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CO, +CH, —¥» 2CO + 2H, H’(298K) =247 kJ/mol 1
CO, +H,0 —» CO + 3H, H°(298K) = 206 kJ/mol @)
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CO, + Nis) ® Ni-O(s) + CO 3)
CH, + Ni(s) » Ni-C(s) + 2H, @)
2CO + Ni(s) » Ni-C(s) + CO, )

CH, + 2Ni-O(s) ——% 2Ni(s)+ CO+H,0+ H, (6)

Ni-O(s) + Ni-C(s) ———» 2Ni(s) + CO @

CO, + Ni-C(s) # Ni(s) + 2CO ®)

Fig 20} Ni/ZSI 9} KNiCa/ZSI9] o|4tgjeha & 2tof th¥ FTI-R 24 EQS
UERU 2L 240 Cabonate 484 o] KNiCa/ZST Z ool 4] o $-4 82 & 5+ gleh.
=8 CO, H5Hg Aare] 2743 CO,TPD AP0 2HE|E Carbonate 5}3}3-0| ¥
ol TIAAS AHHE AW VR oA o] AR Y ofelist
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CaO(s) + CO, » CaCO,(s) ©)

CaCO,4(s) + Ni-C(s) ————® CaO(s) + Ni(s) + 2CO (10)
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Fig. 1. The amount of CO formed in

the dissociation of carbon dioxide Wavenumber (cm-1)

pulses on supported Ni catalysts at

600°C. one pulse contained 30.2

» mol of CO, Fig. 2. 'in-situ’ FT-IR spectra of Support-
ed Ni catalysts ; (a) after reduction and
(b) CO, adsorption at 200°C on Ni/ZSI,
(c) after reduction, (d) CO, adsorption
at 200°C, (e) at 400° C on KNiCa/ZSI,
and (f) after reforming reaction at 700°C
on (c).
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YBa;Cu;Orx= Solid state process$} citrate method (solution coprecipitation process)
212 &zt AzEo| Hw3 ot Citrate method= HA Z+ F4£Yg gA EF$
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