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Abstract : Methane combustion over perovskite catalysts was investigated. For the
preparation of catalysts, Co, Mn, Fe, and Ni were used as B-site components of the
perovskite catalysts (ABOs) and La was used as A-site component. The effect of calcination
temperature on methane combustion and perovskite structure was also investigated. The
structure of perovskites, surface area, and adsorbed oxygen species were tested with XRD,
BET apparatus, and O;-TPD, respectively. The formation of perovskite structure was
affected by the calcination temperature. The catalyst desorbing oxygen at a lower
temperature showed better activity for the methane combustion, therefore, the oxygen species
desorbing at lower temperatures is responsible for the methane combustion.

Keywords @ methane combustion, perovskite catalyst, calcination temperature, oxygen

species

1. M 8 Abshe] ot Avle gEEA $HLE9
29 F v & 5 deh 2y FYE
205 o] 4% daE writse SHEAS %—a—}oq AxNZ AL NOx BAH Lxwth ¢
29 & 9l Bk ol oA E&E ¥Y 2 1200 K olStel A AARIE o] FoA7]
= qute AAL AT g F2 vy == o NOx® A4S AT e & ZHl

AgAl A BE2EE Wy stad oF BhFA AL
7V Zsdel wEl FuE o] dad W@ g setH oz wg AT ﬂiﬂ 24
s APsln gk =3 NOx & A 100%S ¢Adart ogrhs ﬂx—%

1600 K olAolA A Al 7] F A9 obal glch meEbA mddhd gl qm

2 d2E 249 AHEAI o7 " %_Jquo
2222} (e-mail : hahm@mju.ac.kr) Z AT 293 d4E dode FUgleRE
JAbste sz delA QAN dee 273 A

[

_67_



Ee olidstgie ¢ 21W AR HE Aoz
g8 A A2l wElA gk AFg-of Fgo
o 7] o2 HEHE vdk vee wE
< AT NOxd #H&8 =] 93 v 7
2 A7 dasit

g dhubgelA THF Aol 2 Eojz
= AFE AdYe prdez 4¥HAx  UoH3l
Anderson[4] & wgtd i) Pd¥} Pto] &vj
2 29 o 7BY £2 848 Hddn By
4t 283 Drozdovi5]l$} Schwartz[6}5 &
o] Wigte] dAukgel 531 Pt C; o]
@3lrd daukd vty #F .
Firth {71+ 400CoAA AF% Zul(Pd, Rh, Ir,
POEY W d2weE 339 Pd>Rh>I
r>Pt o] WSS BESYon, gy

2 09 F&Fo] E4F FHEdn 2udd
‘:}.

a8y ol AFE EFuE2 -74‘”4 24
o] dojg JheAe] glom,
AV gt wEkx @Al g
E2 g4 S 23 d4avs
stm gho] & Fv A FH& Fau glth
olgfg a7 BIPHE Aoz B2 Fvjst
A7HI YdEd O FAMR HELIEE
Aas EFE HEA ofF A#sta 43 <
Aol V) e B2 F5& %1 Ut

HEATIOIEE ABO; HEZH A-sited =
BEF F£(La, Ce Pr, NI 4Zg £
(Ba, Sr, Ca)o] A+&311, B-sited:s o)<
(Co, Fe, Mn, Cr, Cu, V) = AF%®d, Pt,
Rh)o] ALg€t). #FELvlolE FulE o] &3
gl ae Ak #F A7 A, ATE
wjef BiF] EAJo] HojXrhE HEo] HiEHZ
tHal. oleig EAFEEL AFE FvEY ¥
g o R e HHAPOR Qd EuEAde
Hold Aoz HRAY, Y oW AF Ed
HE2TlolE el RHAH S %ﬁ‘%‘ T 9)\-& A
Z MR E0] AdE v} Terackal9
7ol E Fu| Az Al AE2A, AM#HA ]
7hehe] Hlad =& TUHYS 98 F ddun
Bislgt} o] AREoE FHEFAIE =
£ EWHL 10m7g oJFoZ %Y & 3
Aok

Kivanall0l&= A%} B-siteZ
7l As A odolA Ax
ohal A4S By vF

—_—

- F\(‘

EEm{ R

-4]%’“5’}"]—‘5— T2} vHE
) ol&# B-site AEE WIATFAEA Zu
a4 ¥eE AT

2.4 8

2.1. &9 M=

Zu) Azol AMEH A ohgF Zrh
La(NQO;3)s6H0(Junsei), Co(NO3)26H0
(Duksan), Mn(NQOs)>6H:O(Junsei), Ce(NOs)s
(Junset), AgNO;s(Inuisho), Ca(NO3)»4H20
(Duksan), Citric  Acid(Shinyo), Sr(NOs)s
(Junsei), Ba(NOs):(Junsei). 28| A}-&3% Zuj
T TAMHoE AxIFAY. 47ty B HgR
e ol Ed ]Ei FHT 59 ¥ 8945

E§sto ‘:P‘

ANZE Bt AzIldA 110C=
olgA zE AL A B¢ F
%%’471 oA 3417 Boh A FeY
2%E& Table 1¢] Jefdich Azxd F
243 %, A2 HA 807100 mesh 7]
150 o]l&slgrh A= Ev
k8- Table 19 VER Qi)

olN

0 [y ol o o R 1o g L o

0,

=l

'z

>

)

re

=

o

2 og

_(?L

38

=8
[.0]
(@]
(@]
2
X
[\]
>

0 it O [ ol

[*]

2.2. ME 4y

Herle A4S Py gz Hgus
ALgEtE el w7 EFolE e F AAEHE
55 AAsY]) 9 ofolz wjxs) HIAE
A F2 ERE AXEAY wHS$E € A4
29 BAE Y3AM ¥§719 on-linee® 44
H JteazaEad (g 680D)E AR
=3

4ol e Fusl e 01 gl

=2 v
%%%ﬂxwl%

1900,
€ 40 ml/min( CHs, 2 vol

%; O, 21 vol%,; He, balance gas)® #3359
o TE A¥Le AdgdA AAFATY. GC Z&



Vol. 24, No. 1 (2007)

d& CHy, O COE &I 93y
Carbosphere® A&l on Flde] 7txZe
He& A28kt

Table 1. Catalyst Preparation

Calcination

Catalyst Temp (T) Designation
LaCo0Os 600 LC-6
LaCoOs3 700 LC-7
LaCoO3 800 LC-8
LaMnOQOs 700 LM-7
LaNiOs 700 LN-7
LaFeQO3 700 LF-7
Lag9Cep1MnO3 700 LCM-7
LapsCeo1MnO3 800 LCM-8
LapsCeq1MnO3 900 LCM-9
LagoSro.1MnO3 700 LSM-7
Lao,gSro_1Mn03 800 LSM-8
Lao,gSro_an03 900 LSM-9
Lao_gBao, 1MHOs 700 LBM-7
LaosCao.1MnO3 700 LCaM-7
Lao,gAgo‘ 1Mn03 700 LAM-7
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Fig. 1. Effect of calcination temperature on
methane conversion at 6007C.
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Fig. 2. Effect of calcination temperature on
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Fig. 5. Effect of B-site change on catalytic
activities at 600C.
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and (c) LF-7 catalysts.
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