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Abstract : Perovskite-type oxides were successfully prepared using malic acid method, characterized by TG/DTA, XRD, XPS,
TEM and H,-TPR and their catalytic activities for the combustion of benzene were determined. Almost of catalyst showed pe-
rovskite crystalline phase and 15-70 nm particle size. The LaMnO; catalysts showed the highest activity and the conversion reaches
almost 100% at 350 C. The catalysts were modified to enhance the activity through substitution of metal into the A or B site of
the perovskite oxides. In the LaMnOs-type catalyst, the partial substitution of Sr into site the A-site enhanced the catalytic activity
in the benzene combustion. In addition, the partial substitution of Co or Cu into site the B-site also enhanced the catalytic activity and
the catalytic activity was in the order of Co > Cu > Fe in the LaMn,«BxO;3 (B = Co, Fe, Cu) type catalyst.
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Figure 1. Thermogravimetric analysis and differential thermal an-
alysis curve for the precursor of LaMnOs catalyst.
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Figure 2. X-ray diffraction patterns of (a) various perovskite oxides and (b) LaMny 7B 303 perovskite oxides.
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Figure 3. TEM images of various perovskite oxides.

Table 1. The physical properties and results of XPS spectra of pe-
rovskite type oxides

. BE of Oy5 (eV)
Catalyst !’artlcle O.45/(Ougs +
size (nm) Out Ouds ads’\ads
O (%0)
LaCoO; 35 - - -
LaFeOs3 70 - - -
LaMnOs 15 529.1 530.5 58.0
LaMny 7C0030;3 21 528.7 | 530.0 68.0
LaMny 7Fe 303 62 528.7 | 5304 57.8
LaMny 7Cu303 42 5284 | 5302 41.6
Lag.oSro.1MnOs 18 - - -
LagoPbo.1MnOs 21 - - -
Lag9Cso.1MnO; 30 - - -
Lag 9Cep.1MnO; 18 - - -
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Figure 4. XPS spectra of LaMn ;B (B = Co, Cu or Fe)y30; per-
ovskite oxides.

of Uehgieh. BHE AELTbl =g ABtEe G0 5
ol TAgle] A= o] mFe HojFal Qivk E3E H|
E A7 EY ABLE UAF=2] 37]7F LaMnOs < LaCoOs <
LaFeO;2] <oA1 & AR 21& & ¢ g, o2 X-A 34
B4 3ol A dojzl Amel & AAe}TL Utk

Zof TR0l ERjel Abao] F5E Pohwr] 9o X-Al
AR B3P H(XPS)2 AFE-35Ho] Figure 42} Table 19f] LaMnO;
F HlE27k0|E ASHE9] B-91A]of thE F&o]=0] A|2hE
Hoj5o] Oyl diet 2E ek Rick.

0ve] ~almels % 712 322 ek o gleel, 2%
oY 2|7} 528.5~529.3 eVl A Ueth= 1= AR Ak (lat-
tice oxygen, Ol 7]218}= A oL, 530.2~530.8 e\loﬂ/ﬂ ek
U 9 3E Atag=o] T2k AbA(adsorbed oxygen, Oags)
of 7IQlsh= Aoz defA QtH12]. ZHolA YEhtso] B-
92 Tk Hol o] ATHe| vk ZYAILIb e

T A7F 2 UKo R o] 53R on, &2 o AleA 1t
ERbe Fababao] w39 A7)7t dEprs AL B 2 gk
o] A= LaMnO; Fuj 9] B-9 3]0 thg Holg42 =l
S FESo] Ak AbaFo B3] Y vt A
& ov|dteh
3.2. ZO{o| HtSM XAt

Figure 50 of2] F79| HFL7t0|ER AatEofA whe

B

ewo] mE WAL Aanrge] dE HARL ey
Aol A hehbl w2 o utel A<l
53 B4 BelF 3, A& FAR 45 G4
oM Lhehba Qi whe 5 ujE kst B
7l Bjow YAEE @ RO gelA A3 SuE
ARGRA B MAG LM 2% me] AIEY HoiF

AL, ¥he T PolA L BAL ol iEEaT} ARG e

]

=

;:O_L_[‘_&

=
i

<]

o] =5 0] LaMnOs > LaCoQs > LaFeO;2] &

2 A

1.0

—e— LaMnOj
—w— LaCoOg3

0871 _u LaFeo,

0.6 -

CICq

0.4 -

0.2 A

0.0

T T T T T

100 150 200 250 300 350 400 450 500
Temperature (C)
Figure 5. Benzene conversion versus reaction temperature over va-

rious perovskite oxides; benzene = 10,000 ppm, O, = 20
%, GHSV = 30,000 h"".
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