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Preparation and physico- chemical characterisation of
La;- x Ce, CoOs. s perovskite catalyst and

its methane catalytic combustion
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Abstract: Perovskite oxides LaCoO3; methane catalytic materials were prepared with citrate complexation and bubbling method.
The cerium doping effect was studied in series La;_ ,Ce, CoO3, smaterials by BET, XRD and SEM techniques. And their catalytic
behaviours were also studied with methane catalytic complete combustion as probe reaction. The results show that doped cerium has
great effects on the crystal phase formed. When doped cerium content x is less than 0. 3, the phases of powders are little changed.
When doped cerium x is up to 0. 5, obvious Co304 phase is discovered, and the integrity of LaCoOs perovskite crystal phase is
broken. When x is over 0. 7, perovskite crystal phase is greatly weakened or completely disappeared. Considering the crystal
phase of powders, the optimum cerium doping content is about 0. 3. Perovskite oxides LaCoO3 are good methane catalytic materr
als. Doping cerium has some positive activity effect and the thermal stability of the material is also enhanced. The perovskite oxide
can be formed at lower calcination temperature, about 700 C, and when x is 0.3, the best catalytic activity is acquired as £ 199,

= 390 C and tgypq, = 603 C in series of La;_ ,Ce,CoOs, smaterials calcinated at 800 C.
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Table 1 Surface area and methane catalytic
activity of different La;- ,Ce, CoO3, s samples

Surface Catalytic activity for

Catalyst samples . methane combustion
(800 C, 3 h) 5. =i - - -

(m ‘g ) llo%/ C lgo%/ C Zgo%/ L5

LaCo 4.30 415 529 664
Lag, 9Ceg, 1Co 3.59 402 511 627
Lag, 7Ceo, 3Co 8.22 390 497 603
Lay, 5Ceg, 5Co 11. 69 409 504 600
Lay, 3Ceq,7Co 9.37 383 513 617
Lay, 1Ceg, 9Co 13. 10 376 489 605
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Fig.1 XRD patterns of different La;- ,Ce, Co
samples calcinated at 800 C for 3 h
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Fig.2 XRD patterns of Laj- ,Ce, Co samples

at different calcination temperatures
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K3 FEfh Lag 7Ceo. 3Co M BT 14(800 C, 3 h)

Fig. 3 SEM image of Lag 7Cep 3Co
calcinated at 800 C for 3 h
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Fig. 4 Effect of doped cerium content on
methane combustion catalytic activity
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Table 2 Catalytic effect of oxygen content in

dT

reaction gas mixture and GHSV
(gas hourly space velocity)

Test

. tio%/ C tsos/ C tow! C
conditions
20% O,,
2 707
low GHSV 3 e L
5% O3,
7 7
low GHSV 580 679 30
=4l O 600 692 744
high GHSV
100
2 80 4 — 20%0,, low GHSV
E ¢ — 5%0,, low GHSV
% 60 - » — 5%0,, high GHSV
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Fig. 5 Catalytic activity of honeycomb supported
Lag. 7Cep. 3Co catalyst for methane combustion
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