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Catalyst and its Characterization of NO, Gas Decomposition

Sarohan Park and Jooho Moon'

Department of Ceramic Engineering, Yonsei University, Seoul 120-749, Korea
(Received October 18, 2002; Accepted October 18, 2002)

=

i)
= 2@ E)

—1 0

TEHIUS B3l T T LaSny0,

g YSZ Y223 AA AR Ho 23l

g

KR
L

sl

=
Q
R

g

= o O

T27F NO, Ealoll mlAle 934 A7

=

s

Lanthanum Stannate Pyrochlore(La,Sn,07) Zr]E o]&3l] NO, AAE 3 A7188 Zo] 42 A=zt SuiA
oHA 3} A= F U olYSZ)

S ulo.
‘I“'}a

galvanostatS ©]-&-3t] Ao A3 AFZ 78 700°CAA NO 0.1%9} 4ta 2%2] ¥hgrkxe] thet Hafl H=
as chromatography®} NO, analyzerE ©|-8-3t4 ZA-& st} Svf AT FAL} &4 & B FvujdFe] v
ZF0.05~0.6 A WE NO, Esl&S =43}

I_lL]

BUe EFste] Fuh3 so|2ES Az F

3T A9k 2o] Az H7|shst 44 NO, £l

ABSTRACT

Electrochemical cells for decomposing NO, were fabricated using a hydrothermally synthesized lanthanum stannate pyrochlore

catalyst. Thick film of the catalyst on the YSZ electrolyte disk was produced by screen-printing a paste consisted of La,Sn,O; and
YSZ powders. Direct current was applied to the electrochemical cell to promote an electrochemical catalytic decomposition of NO,.
NO, decomposition behavior of the reactant gas mixture (NO, 0.1%, O, 2%) was investigated at 700°C under atmosphere pressure
using on-line gas chromatography and NO, analyzer. It was observed that microstructure of the catalyst layer significantly influences

the electrocatalystic decomposition of NO,.
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Fig. 1. Configuration of the electrochemical cell for NOy
decomposition.
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Fig. 2. XRD pattern and SEM micrograph of the as-synthe-
sized La,;Sn,07 by hydrothermal reaction.
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Fig. 3. SEM micrographs of cross-section of the catalyst
electrode on the YSZ disk; (a) screen printed once, (b)
screen printed twice and (c) the catalyst electrode of
different layer composition,
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Fig. 5. NO decomposition as function on reaction time.
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Fig. 6. SEM micrographs of working electrode microstructure sintered at; (a) 1100°C, (b) 1200°C, (c) 1300°C and (d) 1400°C.
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Fig. 7. NO decomposition as function on sintering temperature.

£ NO, 27] &3)j&o
1200°C~ 1400°C 243
LA T} FolAs

& 4 Qth ol AN LTI WS LE
uro}xq 1), @3 32} w2 RBo]
AR R Aol o] A - Gt HH
A AHAL B ules]o) wlo o] WjZo]

o] A% 23l ] o4 NO, Eaie} Abze| )
23] wAstx Rate dgoletn woEh ofsl

ox
of»
ol
o
rr
L
o
-] "
rO
oft
R
o

J}m flo
b
2
S
2
N
o
12
fo
O, (i
do &
2

5
— ox Jo 1 1A

2
=
il (o ay
ol
ooy O by o> O O fo poh

il

i
(L °

HER BB

Z, 1100°CAA 2A1% S d=e] AS 71 &

2 2l

&S RY ZAojgte dide g8, 7MY & No, 7t
& F8&S BolX k. o] Yl Fig. 6(a)°llA] Hol
= AT o], AT ¥e AL 7 YA AFA
T A4 o]R9 o] ATAL HL AMLTIA Az
3t Zu) A=) Hs) AFoz Yo} Eo] B ulk
£ 9% BB LA S @I N FE0) §
3t NOo| & 2 AAd £2 EH4E Bo|] B
olztx wrg),

olde] A7 AellA HEo], A7)3e Zu) A No
3 &3] §de H7)818 kgl os wAsh=
& ol AAE AT YA AAA o] TJ%W“J,
ojHrTh NO& 4t4el 33t H7istet uh8-& B3 NO,
E AA] 9% AR FHEL FA T Aol
g FQ fAo|th EF Atk thdt NO, Fule) A
A s EAE 2HS #HS 93 ginh
f‘%@ dTFM e AAY 51—‘?—61434 NO, E3& ¢
b A28 ) Ao AzE J8 AdH R 5
% NO, #3l ) xﬂi«l Mz 715 d?ﬂM
7vek I 219 HAgo| og En) AT mAT
AAE B3 AW FAZLS Hohslety Y=
P AAARE Fste] NO o Bl A S 7dst

Rl u&L o o

2,
)
iu)



Lanthanum Stannate Pyrochlore ZME o83 47]318} Zvf Ao Az ¥ NO, ¥l 54 #4 993

44 B

2 A7 oA+= lanthanum stannate pyrochlore Z1j| S o]
3t 49 7]oA NO, Ealst7] $13 A7)sst =
o g Azt o] HriskTh SRR 71(2%)00 A
NO,7} d4é}t 44z Bz Ao JAHUAT, 34
3] #afjgo] Hdadte HAE /AL YA HA7lEst
32 F% vl BRI NO, &3 Je] T2
NOE #alist7] g AP AIHe] a4 ¥} §2

HA 0] 3R, AbA o] A=A S {%H
A7y AAA 2y Ak ik NO, Fafjel Me3
4 & Ay At

DY

Mr o

T,

2
=

<
"o
tlo

#HAtel 2

o] =L 20018 % oA BT oA 7IE T

%2 E A4 (2001-C-CTO3-PODA P o2 ATEAE YT
REFERENCES

. S. Bhattacharyya and R. K. Das, “Catalytic Reduction of
NO, in Gasoline Engine Exhaust over copper- and Nikel-
exchanged X-zeolite Catalysts,” Energ. Convers. Manage.,
42 2019-27 (2001).

2. R. M. Heck and R. J. Farranto, “Automobile Exhaust Cat-

10.

alysts,” Appl. Catal. A-Gel., 221 443-57 (2001).

. S. Bredikhin, K. Maeda and M. Awano, “NO Decompo-

sition by an Electrochemical Cell with mixed Oxide Work-
ing Electrode,” Solid State lonics, 144 1-9 (2001).

. H. Hwang, J. Moon, K. Matsuda, M. Awano and K. Maeda,

“Design of Multi-layered Electrochemical Cell for Exhaust
Gas Purification,” J. Ceram. Soc. Jpn., 110 [5] 465-71
(2002).

. T. Hibino, T. Inoue and M. Sano, “Electrochemical Reduc-

tion of NO by Alternating Current Electrolysis using Yttria-
stabilized Zirconia as the Solid Electrolyte,” Solid State Ion-
ics, 130 19-29 (2000).

. C. G. Vayenas and S. L. Bebelis, “Electrochemical Pro-

motion,” Solid State Ionics, 94 267-77 (1997).

. C. Tofon, D. Klvana and J. Kirchnerova, ‘“Direct Decom-

position of Nitric Oxide over Perovskite-type Catalysts,”
Appl. Catal. A-Ger., 226 225-40 (2002).

. Y. Teraoka, K. Torigoshi, H. Yamaguchi, T. Ikeda and S.

Kagawa, “Direct Decomposition of Nitric Oxide over Stan-
nate Pyrochlre Oxides : Relationship between Solid-state
Chemistry and Catalytic Activity,” J. Mol. Catal. A-Chem.,
155 73-80 (2000).

. J. Moon, M. Awano and K. Maeda, “Hydrothermal Syn-

thesis and Formation Mechanisms of Lanthanum Tin Pyro-
chlore Oxide,” J. Am. Ceram. Soc., 84 [11] 2531-6 (2001).
J. Heo, D. Leeg, J. Lee, J. Kim, J. Kim, H. Lee and J. Moon,
“Effect of the Pore Structure on the Anodic Property of
SOFC,” J. Kor. Ceram. Soc., 39 [1] 86-91 (2002).

A 398 A 10 3(2002)



