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La/Al %3432 (ALOYLa,0;= 19)o] B59) Wol34E G141 F th71Folq LA el ste] Artol &
Az oe Arubgs AAlshadch XA 50 ¥4 25 LAl B ASHES 1200C ol 4ol 4 £4 8 0 2]
La-B-ALO.Z AH4i0l7} adofxteh. Fel7h shAl® 4ol AWl FAE ol 2ol GAH Aol
A o] AN £HEEe) Zohol wte} Eoh ElolA ) Felo) 2Ae HA Fashel 18 (solid
solution) 7} §4EE AT nolu], 2L Cr0:2] A2 iy Exlol Exjsh 2o vehgrh g
Azubgel] ol FolEAS 1200C o4 ARG AR L Fel, 2E>A>>DBE>UA] GAH
£o2 AL dehlalh Feivh A8 LaAl %gasEe 4w Folel meh B4o] rastont
28] AF 9ol 1400C 77 Foh Bl el ArabA f ek

Abstract—Combustion catalysts were prepared by the impregnation of transition metal oxide on La/Al
oxide(Al,0s/La;0;=19), and then calcined in air. Methane combustion was carried out using these catalysts.
X-ray diffraction analysis indicates that La/Al oxide was crystallized from amorphous form into La-B-Al,03
phase above 1200 . Crystallization was accelerated by the addition of copper on La/Al oxide, but it was
retarded by the addition of chromium on La/Al oxide. The copper content of the surface of CuQ-La/Al oxide
decreased as the calcination temperature increased. This result indicates the formation of solid solution.
In case of Cry,0s-La/Al oxide, Cr,O; mainly existed on the catalyst surface. The activities of catalysts calcined
at 1200C appeared as the following order; CuO, Cry0:>Fe;04>Mn0O>CoO>NiO. The catalytic activity of
CuO-La/Al oxide decreased as the calcination temperature increased. However the catalytic activity of CryOs-
La/Al oxide was still maintained after calcination at 1400C.
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Fig. 1. Schematic diagram of catalytic combustion appa-

ratus.

1. Methane-air mixed gas 7. Catalyst bed

2. Mass flow controller 8. Cawl

3. Thermocouple 1 9. Thermocouple 2
4. Quartz reactor 10. Cold trap

5. Heating furnace 11. GC

6. Alumina beads 12. Control panel

Table 1. Catalytic activities for methane combustion

. Toos (T )*
Additives La/Al oxide ALO;
CoO 693 715
Cu0 549 678
NiO 697 719
CI‘QOa 543 580
Fe,0, 591 670
MnO 663 695

— 748 753

“Temperature at which conversion level is 90%
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Fig. 2. Comparison of activity over Cr,O;-La/Al oxide and
CuO-La/Al oxide treated at various calcination tem-
peratures.
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Fig. 3. Catalytic activity versus content of Cr,O; on La/Al
oxide.
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Fig. 4. X-ray diffraction patterns of La/Al oxide treated
at various calcination temperatures.
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Fig. 5. X-ray diffraction patterns of Cr,Os-La/Al oxide
and CuO-La/Al oxide treated at various calcina-
tion temperatures.
[@X L32A24039_6, [ H LaAan)g, O: G—A1203, A X-Aleg
A-1: Cr,0s-La/Al oxide at 1000T for 2hr
A-2: Cr,0s3-La/Al oxide at 1200C for 2hr
A-3: Cr,0s-La/Al oxide at 1400C for 2hr
B-1: CuO-La/Al oxide at 1000C for 2hr
B-2: CuO-La/Al oxide at 1200C for 2hr
B-3: CuO-La/Al oxide at 1400TC for 2hr
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Fig. 6. XPS specira of Cr supported on La/Al oxide.

Table 2. Surface concentration of additives on La/Al
oxide after calcination

Additive content(wi%)

Calcination temp.(C)

Cu0 Cr.03
1000 124 12.2
1200 11.7 12.2
1400 9.2 12.1
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Fig. 7. Comparison of surface area over La/Al oxide and
AL O; treated at various calcination temperatures.
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Fig. 8. Comparison of surface area over Cr,Oy-La/Al
oxide and CuO-La/Al oxide treated at various cal-
cination temperatures.
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Fig. 9. SEM photographs of several samples calcined at
1400°C.
(a) La/Al oxide, (b) CryOs-La/Al oxide, (c) CuO-
La/Al oxide
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Fig. 11. TPD profiles of oxygen from several samples cal-
cined at 1200°C.
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