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ABSTRACT

Nickel catalyst has been used for natural gas reforming with carbon dioxide. In this
study, catalyst support used was HY zeolite. The optimum loading of Ni in the catalysts was
13 wt%. The effect of promoters, such as Mg, Mn, and K, was also studied. The addition of
promoters to Ni catalyst improved the stability of catalysts and carbon deposition on Ni
catalyst was suppressed. The reforming reactivity of promoter-added Ni catalyst was higher than
that of Ni catalyst without any promoters. SEM, XRD, BET, TGA and FTIR tests were tried
to characterize the catalyst structure before and after reaction.
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Fig. 1. Flow diagram for preparation of catalysts
by vacuum evaporation method.
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Fig. 2. Schematic diagram of methane reforming appartus.
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Table 1. Operating conditions of gas chromatography(GC)

Column Silicagel(1/8"x18'SS)
Carrier Ho 8% / HeE®7t2:
Flow rate of carrier 20 ml/min

Column head pressure 27 psi

Flow rate of reference gas | 30 ml/min
Column temperature 60 C
Detector temperature 150
Injector temperature 120 T
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mi/ming] $52 Z2EE Qv BAEY ¥
g& & SILICA GEL packed
column(60/80mesh, Alltech)& AM8-3%t} GCY
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Table 2. The effect of transition metals catalysts
for the reforming of methane

Conversion & Yield(%)

catalyst :
CHy CO; H» CO
10wt% Ni/HY | 84 74 66 69
10wt% PA/HY | 72 62 51 20
10wt% Fe/HY | 28 trace 5  trace
10wt% Co/HY | 4 29 11 25
10wt% Cu/HY |trace trace trace trace
10wt% Zn/HY |trace trace trace trace
10wt% Cd/HY |trace trace trace trace
10wt% Ag/HY |trace trace trace trace
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Fig. 3. The effect of time on stream on the conversion
of CHy and CO; and the yield of H, and CO
over various amount of Ni supported catalyst :
GHSV=3,500hr-1, TR=T00C, No/NG/CO=2/1/1.
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Fig. 4. The effect of reaction temperature on the
conversion of CHy and CO; and the yield of
H; and CO over Nipwt%HY catalyst: GHSV
= 3,500hr-1, N2/NG/CO, =2/1/1.
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Fig. 5 CH4 conversion over promoters added 13wt%
Ni/HY-zeolite catalyst for 24hr reaction.
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Fig. 8. SEM images of promoters added 13wt%Ni/HY-zeolite catalysts after 24hr reaction,
(a) Mg (b) Mn (c) K (d) Ca
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Fig. 10. XRD patterns of various loaded Mg of
Mg-13wt%NI/HY  catalysts  after  24hr
reaction (a) 3wt% (b) Swit% (¢) Twt% (d)
10w1% (A: Ni carbonate, [7]: Ni ).
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Fig. 11. TGA and DTA diagrams of coke-deposited
13wt% Ni/HY after CO; reforming with
Natural gas for 24hrs: heating rate=10K/min
in air.
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Fig. 12. FTIR spectra of 13wt% Ni/HY added Mg and Mn afler 72hr reaction.
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