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ABSTRACT : Activity improvement of Ni metal catalysts for carbon dioxide reforming was studied
using HY-zeolite as the main supporter. As the reaction temperature increased, CH; and CO, conversions
increased, and conversions higher than 80% was obtained above 700 oC. As the Ni loading increased, the
catalyst activity increased, and the highest activity was shown for the Ni loading of 13wt%. The HY-zeolite
support showed the highest intial conversions of CHs and CO,, but it showed faster deactivation than a v
-AlLOs support. Nevertheless, it maintained the CH; conversion higher than 80% after 24 hr reaction. The
effect of promoters such as Mg, Mn, K, and Ca was also studied. It was observed that the Mg promotor
exhibited the highest catalyst activity and less deactivation compared with Mn, K and Ca. After 24hr
reaction, The optimum Mg content was found to be Swt%.
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Fig. 1 Schematic diagram of reaction apparatus.

HE7ls MoA M3=



128 olatstera AR S A UM olo) ¥4 2 5P

)

carrier gasZ H2 8%/He &% 7}2E 30 ml/min £
2 E8 HEu¥A Thermal Conductivity Detector
(TCD)E A&7 AHE31AT.

3. Z7 ¥ 1
3.1w3 43

311 259 & P84

25 E AL FE&& YotEy) AA
HY-zeoliteol] FABE 10 wtnel UAL ©@AAZ)
ol S ARSIt WHgAPE A AFHE Fig 29
vEldel 300~700Ce AA wrgdE-S 3
A7} 400C o)3lollME vHg-EQ EA|7t29) o]4aks}
B4 ol9le] T2 peake HEHA it 227}
Z7tgel wet wign) olitsgtae] HEgo] Fvt
A, 700T olde] HAUS u) 80% olide] MEg
< Jehidio

100

Ly Op
04 . . .
500 560 600 Y 700
Reaction Terrperature (°C)

Fig. 2 CH; and CO, conversions over 13wt%Ni/HY
catalyst at different reaction temperature.
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Fig. 3 CHy and CO; conversions over HY zeolite-
supported Ni catalysts with varying amount
of Ni (reaction temperature=7007C).
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Fig. 4 CHy conversion over various supported Ni
catalysts for 24hr reaction.
(reaction temperature=700C)
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(reaction temperature=7007T).
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Table 1. The Effect of Mg loading for the reforming of
CO; with CH, (after 10hr reaction at 700°C).

Mg conversion(%)| yield(%)

Cataltyst| adding
amount CH, CO, H, CO
3wt%Mg 80 78 57 53
4wt%Mg 82 78 66 64
45wt%Mg| 90 86 70 64
13wt%Ni| Swt%Mg 9% 90 8 87
/HY [55wt%Mg| 93 92 83 8l
6wt%Mg 93 87 81 79
7wt%Mg 91 &7 78 78
10wt%Mg| 86 79 65 61
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Fig. 6 XRD patterns of various supported Ni catalysts
before reaction:
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