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(2MgO - 2AL,0; « 55i0,)°1 HAI¥ Pt-B/cordierite S| (B: base metal)s ARE-3led wgke] H-EALpE-
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Abstract — The performance of the Pt-B/cordierite catalysts (2 wt% Pt, 70 wt% Alumina, 28 wt% Ceria and
Zirconia, B: base metal) loaded with 6~12 wt% Mn, Cu, V, Co, Cr and Ba, respectively was studied for par-
tial oxidation of methane reaction and compared with that of Ni loaded catalyst. As a results, it was found
that Ba, Co, Cr as well as Ni loaded catalysts showed higher activity for methane partial oxidation of meth-
ane than the Mn, Cu and V loaded catalyst. But it was known that catalysts having good activity for meth-
ane showed the good activity for coke formation, too. A XRD analysis of the catalyst before and after the
reaction using 5 wt% Ni/ALO, showed that there were three Ni phases. In these results, it was found that
methane oxidation reaction occurred at the front of the catalyst bed consisted of NiAL,O, and NiO and
reforming reaction occurred at the rear part of the catalyst bed consisted of reduced Ni.
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Table 1. Base metal loaded cordierite catalysts for
partial oxidation of methane.

Base Base Metal loading rate BET surface
Metal as oxide form (%) area (m’/g)
Mn  Ptcatalyst®  +6 wt% Mn 27.8

Cu " +12 wt% Cu 37.8

\' " +12 wt% V 33.7

Cr " +12 wt% Cr 32.1

Co " +12 wt% Co 28.0

Ba " +12 wt% Ba 28.3

Ni " +6 wt% Ni 37.8

PPt catalyst: 2 wt% Pt, 70 wi% alumina, 28 wt% ceria and
zirconia.
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Fig. 1. Experimental apparatus for mixed reforming of exhaust gas produced by catalytic combustion of me-

thane in fuel rich condition.
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Fig. 2. CH, conversion and yield of H,, CO, CO, and
H,O from equilibrium data calculated by ASPEN
IIT* which uses a free energy minimization method
for partial oxidation of methane at latm, feed of
CH,; and air mixture, CH/O, mole ratio=2.
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Table 2. CH, conversion and yield at the reaction initiating temperature of the partial oxidation of methane,

CH/Q, (in air) ratio=2, GHSV=10,000 hr".

Catalyst Reaction Initia:ing temperature CH, conversion Yield (%)
C) (%) H, co o,
12 wt%Mn/cordierite 400 3.04 - - 1.9
12 wt%Cu/ " 350 1.56 - - 1.5
12 wt%V/ " 350 35.10 12.3 1.3 339
12 wt%Cr/ " 400 41.13 25.2 4.5 36.1
12 wt%Co/ " 350 2.5 - - 22
6 wt%Ba/ " 400 44.95 339 6.5 379
5 wt%Ni/AlO, 500 2.1 - - 0.34
7 wt%Ni/Al,05 500 20.32 - - 20.32
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Fig. 3. CH, conversion and CO, H,, CO,, coke and
H,O yield with time on stream over 5 wt% Ni/AlLQ,
catalyst at 750°C; @: CH, conversion, ll: CO yield, A:
H, yield, O: CO, yield, O: coke yield, A: H,O yield,
reaction condition, CH/O, mol ratio=2, 0.3 g catalyst,
GHSV=8,500 hr'.
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Fig. 5. CH, conversion for CH, partial oxidation
reaction ever 2 wt% Pt cordierite catalyst promoted
by 6~12wt% base metal and transition metal; A :
Mn, l: Cu, ®: V, V: Cr, &: Co, TJ: Ba, O: Ni, &
equilibrium (reaction condition, CH/O, mol ratio=2,
0.3 g catalyst, GHSV=8500 hr").
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Fig. 6. Yield for CH, partial oxidation reaction over
2 wt% Pt cordierite catalyst promoted by 6~12 wt%
base metal and transition metal; 4: Mn, l: Cu, @: V,
V: Cr, &: Co, (T Ba, Ot Ni, @: equilibrium (react-
ion condition, CH/0; mol ratio=2, 0.3g catalyst,
GHSV=8,500 hr).
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Fig. 7. The selectivity for CH, partial oxidation react-
ion over 2wt% Pt cordierite catalyst promoted by
6~12 wt% base metal and transition metal; A: Mn, H:
Cu, @: V, V: Cr, &n: Co, [0: Ba, O: Ni, ¢:
equilibrium (reaction condition, CH,/O, mol ratio=2,
0.3 g catalyst, GHSV=8,500 hr").

10 -mem

9+

H,/CO ratio (%)

\ i it | | b i

0
450 500 550 600 650 700 750 800 850
Temperature(°C)

Fig. 8. H/CO mol ratio for CH, partial oxidation
reaction over 2 wt% Pt cordierite catalyst promoted
by 6~12 wt% base metal and transition metal; A :
Mn, l: Cu, @:V, V: Cr, A: Co, (J: Ba, O: Ni, &:
equilibrium (reaction condition, CH/O, mol ratio=2,
0.3 g catalyst, GHSV=8,500 hr").
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