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Abstract : The effects of La addition to Ni/CeO: methane partial oxidation catalysts were

investigated. Catalysts were prepared by the

impregnation and urea methods. In the

preparation of catalysts, La content was changed from 1wt% to 3wt%. Catalysts that contain
2wt% La showed the highest methane conversion of about 80% and CO selectivity of 84%
and H selectivity of 70%. This result may be stemmed from that, when La content is 2wt%,
a fluorite oxide-type structure is well formed and carbon deposition is also decreased. Among
the catalysts, 2.5wt% Ni/Ce(La)Ox showed the highest catalytic activity. From the experiment
of changing reaction temperature with 2.5wt% Ni/Ce(La)Ox catalyst, it was found that the
optimum reaction temperature is 750C and at this temperature methane conversion was about
90%, CO and H: selectivities were 94 and 809, respectively.
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(Samchun, 98%).
WS- A= CHu(99.97%), 02(99.99%) 71
AL o] &3t & Ao o]&¥ Fvle v
Zol FMoR AxstAT @A A7
2b shE Aok RE aEste] wtnE ALt
FS 200 mLe] SRl SEskA 59 &
of FA(CeOr)E w1 wykste] @2 A7l &
AZx71oA 100CZ 2473 &9t HAZR3I
AzE v airg 30 mL/min?] &2 £

R RS

H Fule 45715 ol8ste gk wo = A
3t & e} HRAPES o] &3t thA]
T A= o] &3l 60~80 meshe ZFvjurS A
ekt Add Fve AEgbde E99dE

°17F 50 cm, #1550l 3/8"¢1 qd¥A& o833
th 7} 71A9] fE&5S HFEAE fFHAR 2A
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3]
A& GC(Shimazu GC-8A)E o] &3} o,
GC column< carbosphere & ©]-&3}t}.

1. He gas, 2. CHy gas, 3. O2 gas,

4. Ball flowmeter, 5. Furnace, 6. Reactor,

7. Thermocouple, 8. Temperature controller,

9. Ice bath, 10. Moisture trap, 11. Sampling valve,
13. Reference column, 14. Carbosphere column

Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. CHy conversion with different La
contents. (T = 650TC, CH/O;, = 2,
total flow rate = 100 mL/min).
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Fig. 3. CO selectivity with different La
contents. (T = 650C, CHy/O, = 2,
total flow rate = 100 mL/min).
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Fig. 4. Hy selectivity with different La

contents. (T = 650C, CHy/O, = 2,
total flow rate = 100 mL/min).
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Fig. 7. CHy conversion with catalysts
containing different Ni contents.
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Fig. 8 CO selectivity with catalysts

containing different Ni contents.
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Table 1. Surface areas of catalysts
containing different Ni contents

Catalvst Calcination  Surface Area
Y temperature(C) (m%/g)
1wt%
Ni/Ce(La)Ox 650 259
2.5wt%
Ni/Ce(La)Ox 650 158
Swt%
Ni/Ce(La)Ox 650 136
@ 600
(a)
@ 600
(b)
E 600

o 10 20 30 40 50 60 70 80 920 100
26

(c)
Fig. 10. XRD patterns of catalysts containing
different Ni contents; (a) 1wt%, (b)
2.5wt%, (c) bwt%.
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