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ABSTRACT

The methane reforming with CO; and steam for manufacture of synthesis gas over
Ni/ZrO: catalyst was investigated. Mixed reforming carried out CO, dry reforming with O, and
steam for development of DME process in pilot plant. To improve a catalyst deactivation by
coke formation, the mixed reforming added carbon dioxide and steam as a oxidizer of the
methane reforming was suggested. The result of experiments over commercial catalyst in CO;
dry reforming has shown that the catalyst activity decrease rapidly after 20 hours. In case of
NiO-MgO/ALO; catalyst, the deactivation of 20 percent after 30 hours was occurred. The
activity of Ni/ZrO, catalyst still was not decreased dramatically after 100 hours. The effect of
CO; reforming with steam over Ni/ZrO; catalyst obtained the optimal conversion of methane
and carbon dioxide, and could be produced synthesis gas at ratio of H,/CO under 1.5.

FRIISEWM : Methane reforming(W e 72 ¥kE), CO; Dry Reforming, DME Synthesis
(DME %43), Synthesis Gas(g*d 7}2), Ni/ZrO: catlayst
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Table 1. The reforming process and applications to produce a synthesis gas.

e ; ; ATio S e
H/CO _ Reaction . Mi f/?gill{) ~ Applications
L Oxoalcohols, polycarbonates,
1 CO; + CHy — 2CO + 2Hp 261 formaldehyde production
2 CHs + #0; — CO + 2H3 -36 Fischer-Tropsch synthesis
3 CHy + H:O — CO + 3H2 247 Methanol synthesis
>3 CHy + HHO — CO + 3H: & a1 H: production;
CO + HO — CO; + H eg. ammonia synthesis
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Fig. 1. Schematic diagram of CO, Dry reforming
process and DME production system
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Table 2. Activities and coke formation rate of various catalysts”

_ Catalysts

R67 305 90.3 32.3
NiO-MgO/Al:05 83 65.7 86 69.4
Ni/ZrO; 91.2 854 93 899 5.2

* Reaction conditions :

CH4/CO = 1, System pressure = 1.5atm, GHSV = 3.80Chr’

® Calculated from total carbon content in the used catalysts (umol C/g-cat h)
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IR bands(cm'l)

_reference

H Bonded in O-H

3,50073,200 (71
2,36072,340 [7] Gas Phase CO:
1,637 [7] Asymmetric Ve-o in HCOs™
1,398 [8] dc-o0-y in HCOy
1,08171,019 {7] 0y, O3
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