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% DTA 5ol o8 ZAs ek 2Fo] FA9 Aol La;0y/ALOA 5 gabsta2 44 74l 4 La-B-AL0; 29|
AAel7t QA e, FE7E @AE ASele o]t 2= Ak (Cro0s) (Lax0s) (AlOg)1e B 8H4HEHE9
735l 1,200C ol A 24|12F 224 A17) Fof] vl EH AL 40 mY/g A EH 21}, (CuO) (La05) (ALOs) o B §HAEHE-L
2L 2704 10 m¥/g A= 32 vl e ek 1,000C o4 La,05/ALO Al 53439 sinter-
ing EH ¥4t 7|75 F5td AR, 2Fo] FAH Afels 2 %S A ooy vt dxHd
sintering& % 7|78 %3] A&} 1,200C o] el 4] Lay0x/AlOsH 5 34tat-E2] Aalo]d] w2 245}
izl ZFelvt Tl Aol FAGe] o 600k)/mol =2 A2 wulsdtelch

Abstract—The structure and thermal properties of Cr and Cu added La,03/Al;0; system were investigated
using XRD, BET, ESCA, TEM and DTA. During calcination the addition of chromium retarded the phase
transition of La-B-Al,0; and improved the thermal stability of La;Os/AlO; system at highly temperature.
However the addition of copper on La,0s/ALO; system accelerated the phase transition of support. The
surface area after being calcined at 1,200C for 2 hours was 40 m%/g for (Cr:0;) (Laz03) (Al,04) 19 oxide and
10 m?*/g for (CuO)(La,0s)(AlO3)10 oxide. The sintering of La;0s/Al,O; system at 1,000C proceeded via
surface diffusion and was not influenced by the Cr addition. The sintering of Cu added La,0,/ALO; system
proceeded via viscous flow. The activation energy of the phase transition above 1,200 had a constant value
about 600 kJ/mol, regardless of the Cr and Cu addition.
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Fig. 1. X-ray diffraction patterns of (La,O;)}(ALOs),9 sys-
tem treated at various calcination temperatures.
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Fig. 2. X-ray diffraction patterns of (Cr,0;)(La,Os)(Al,-
O3)19 system treated at various calcination temper-

atures.
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Fig. 3. X-ray diffraction patterns of (CuO)La;0:)(Al-
O3)19 system treated at various calcination temper-
atures.
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Table 1. XPS surface composition of Cr impregnated La,0;/ALO; oxides

Calcination BE./eV Surface cation
temperature conc.(atomic %)

("C ) L83d5/z Cr2p3/2 AlZp Ols La Cr Al
1,000 846.6 585.5 539.3 4.6 7.5 879
1,200 843.7 585.5 539.3 46 74 88.0
1,400 844.1 585.4 539.7 4.8 75 87.7

Table 2. XPS surface composition of Cu impregnated La;0,/ALO; oxides

Calcination

BE/eV Surface cation
temperature conc.(atomic %)
(C ) La3d5/2 Cu2p3/2 OlS La Cu Al
1,000 8476 943.6 540.1 52 54 894
1,200 847.0 942.4 5394 52 5.1 89.7
1,400 846.6 942.7 5394 53 42 90.5
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Fig. 4. Variation of surface area of (Cry03)(La;0s)(Al:-
O3)s system with chromium content.
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Fig. 5. Variation of surface area of (CuO)(La,O;)Al-
O3)19 system with copper content.
O: 1,000C [O: 1,200C a: 1,400T

Fig. 6. TEM photographs of several samples calcined at
1,400°C.
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Fig. 7. Pore size distributions of several samples calcined
at 1,200°C.
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Fig. 8. The kinetics of the sintering of various samples
at 1,000°C.
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Fig. 9. Relationship between heating rate and phase tran-
sition temperature.
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