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Abstract — This study aims to investigate the application possibility on natural gas in relation to
the catalytic combustion of methane on Pd/cordierite catalyst which is currently used as an au-
tomobile converter catalyst. The surface area of the catalyst tested was determined to be about 18.7
m’/g and to keep stable condition in structure at mid-high temperatures. The activation energy for
methane combustion reaction was estimated to be 19.2 kcal/mol and a hysterisis on the catalyst ac-
tivity was observed in terms of the catalyst deactivation as the reaction temperature was varied for
the methane combustion. On Pd/cordierite catalyst, The charateristics of methane combustion were
studied as functions of space velocity and air/fuel ratios below 700°C.
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Fig. 1. A Schematic diagram of the catalytic combustor.
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Fig. 2. XRD pattern of Pd/cordierite.
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Fig. 3. Photograph of the monolith type reactor (by
microscope).
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Fig. 4. TGA-DTA plot for Pd/cordierite catalyst.
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Table 1. Surface area of various catalysts used in
methane combustion.

Surface
Catalst area Remark
Pd/ALO, 55 1 wt% Pd,
Pd/Ba0.6Al,0, 52.6 Calcination at (1200°C,

Pd/Sr0.8La0.2MnAl,,0,, 21.1 15 hr)

187 Commercial auto-

Pd/Cordierite mobile catalyst
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Fig. 5. Arrehenius plots for Pd/cordierite catalyst.

100 ’
o
Y
4
80 4 /
[ ]

g

2 604

2 ¢

Q

E Increasing d

S

<

g 40 / /

|4

H

g i Decreasing
© »

20 4 /
o
/ ’
= /
o V/. T T L}
300 400 §00 600 700

Temperature (°C)

Fig. 6. Hsysterisis phenomena on methane conversion
according to increasing/decreasing temperature.

kcal/mol =2 vl WA A veht F2A 56l A2
Zo2 Roix) o, Baldwin 52} 1 wt% Pd/ALO, &)
7} 30 keal/mol 1 el vlal] vl Al A3} o
A& 23 91&S o 5 QU

w3 e 26 AFgo] 100%5E 650°Coll A
uhe &5 2 we|ws 234383 AT Fig. 63 3o
2A) 3| 2|2 Xl A (hysterisis)@ AFo] ol K2 ¢l
A1 =g} o] AL Pl AR A4 HE-go| o)At
Zojo] vjgAs) B AlFe 2l Aol o] wirlx
BojAlel Z, 400°Co)Atell A Pd7} Ab4xoh od - wh-g-3}
o] PAOS A ST Tano] A3l AL olj8ha) Ak40) ukg- o
2 olalzleliel EO) AAe] golAnE Adjalow
Zojje] g ol F23le] PdOZF uhg-sle] &

ofjdx| 28t Mo M 1% 19974 58

i - EA - B3

100
w/
7
s/

80
2
E 60+ —a— Preheating
° —e— Normal
£ A
o
]
g 404
H
g
=
©

20

.
n/
0 b4 T T T
200 300 400 500 600 700
Temperature(°C)

Fig. 7. Effect of preheating on methane conversion
on Pd/cordierite catalyst.
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