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γ-Al2O3, TiO2, SiO2� NaY� ���� ��	
 ��
 ����, ��� ������� CO� �� SO2 �����

��  !�"#. $% &'( 350-550oC )*��, SO2 +'( 1,000-10,000 ppm, [CO]/[SO2] ,-
 1.0-3.0, ./0'


4,000-12,000 h−1� 12�� �3�� 4�5 ��� SO2 6�78 ��9:�� �;�"#. γ-Al2O3< ��� =>? @

A� ��� B�CDEF, 10 wt% ���� γ-Al2O3� ��	
 ��� ��( 450oC $G�� 95% $G� HI SO2

6�78 3% $�� COS A7? JI 9:�� B�CD#. [CO]/[SO2]� ,-( KL-M 2.0$ NO� PE? B�Q

EF, [CO]/[SO2] ,-< 2.0R# S T@ SO2 6�7I U<�"EB 4V�� W�X$ COS? B�Q#. YZ�[ )*�

�� ./0'B SO2 +'� \]( SO2 6�78 ��9:�� S )^� �_` ab#. c�]d e� ���I La2O2S

� La2O2S2� f]X ghGi? jk�"EF, �� e�' G\]( lmn` ab#.

Abstract − The reduction of SO2 by CO over supported lanthanum catalysts was studied at the temperature range of 350-

550oC, with initial SO2 concentration of 1,000-10,000 ppm, [CO]/[SO2] molar ratio of 1.0-3.0 and space velocity of 4,000-

12,000 h−1. We used γ-Al2O3, TiO2, SiO2 and NaY as the lanthanum carrier. We investigated the reaction activity and selectiv-

ity using a differential fixed bed reactor at atmospheric pressure. Results showed that γ-Al2O3 is the most effective carrier for

the lanthanum catalyst. Over the catalyst prepared by impregnating the γ-Al2O3 with 10 wt% lanthanum, SO2 conversion of higher

than 95% and COS yield of lower than 3% were obtained at temperatures above 450oC. The optimum [CO]/[SO2] molar ratio

was found to be 2.0. At the [CO]/[SO2] molar ratios higher than 2.0, the SO2 conversion was highly increased but the main pro-

duct was COS. The variation of SO2 concentration and space velocity in the experimental range did not affect appreciably on

SO2 conversion and COS yield. X-ray diffraction results revealed that mixtures of La2O2S and La2O2S2 was observed after ac-

tivation, and that the crystal phases were unchanged after reaction.
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1.�  �

����� ��� ��	 
��
 ������� ���� SOx,

NOx� ����� �  !"# $�% &'�( )*+ ,-  ./

0# 1��2,[1]. #�  345 6� SO2 78./� 9:;< =

� �>�?�8� #@  ABCD*� #E 	� F4� �G�( H

� 6� I,[1-4]. J�
 ABCD./K LK MNOPQ ./� R

/S�T UV�W XY�ZQ [K �G\;, J8W W]X�^� �

Z _*� <�	 
, 1`a ./1�# bV�W I,[5-7]. # c

�T dYM� #@  dY eZ�f _# �V�W I,[8, 9]. #� �

g hi� #@  SO2� j�D*�� MN./K e$@ \�k� #

lQ mM;< \�k n opq rW I� ./#,[3, 5, 10]. SO2�

j�D*� sj�t MN�� ./�� sjM� CO[1, 2, 5, 8, 20],

CH4[21-25], H2[26-28] _# u@�W I*+, vw�� H2x CO�

VSa yS45T u@�W I,[3]. CO� sjM� u@�� mz 3

�45� S{q sjM� $@| Y I( #l# I*+[1], CO� �

  SO2� j�D*�� }~;< sjK ���;*� 4���� h

i4 �*\ iz �8,[5]. ZSa j�DK COx ���	 COSx

�K #�;< ��^# ZS� Y I*+[5], COS� SO2
, �S#

��	 ZSq v���t�  ,[5, 14].

SO2� j�D*� sj��� �  hi�� ��E
 _� ���

�#��q ���� hi� ]�� �V�( ),[5, 11]. Begllo[15]�†E-mail: jdhan@sarim.changwon.ac.kr
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9�{� �#��q u@  hi�k COS4 �Z�+, �����q

u@�	 COS� ZSq �M| Y I,W ��,. vw�� Ce� �

���^ hi[5, 10]x La� ����^ hi� 9�	[1, 2, 14, 15, 17-

19] �K �V4 �W I*+, La� ��q u@  hi4 CO� sj

M� u@  ���k OQ;< ���Sq 
 ¡W I,. Liu _[5]

� �V�k� CeO2 hi� 1% La2O3� ¢4  hi4 LK ��$

Sq 
 ¡�T ��,.

£ �V�k� CO� #@  SO2� j�D*�� sj��q � 

LK $SQ `¤Sq 
 ¡� hi� yS�W¥ ¦§¨q γ-Al2O3,

TiO2, SiO2x NaY� ��� ���t hi� M©�W ��$SQ `

¤Sq ©u��,. ª  LK ��$Sq 
 ¡� hi� #@�	,

[CO]/[SO2]� «�, SO2� ¬T ­ .®�Tx �K ��©¯� °±

��$SQ `¤S� ²��Sq ©u��*+, �� �³� hi:\

´� ²�T ©u��,.

2.���� 	 
�

2-1.��� ��

hi� La(NO3)2µ6H2O(Aldrich Chemical Co., 99.99%)� u@�

	 	� ¶�� ��� ¯B·¸f(incipient wetness impregnation)Q

AB·¸f(wet impregnation)*� ·¸�t M©��,[29]. ¯Bf*

� ·¸�� hi� hi¹ º� I� »#W, AB·¸f*� ���

� hi� hi¹ º� E� »	 V{��*+, hi¹K ����¼,

��¶�/�� ½*� V{�	 
 ¡2,. ��� γ-Al2O3(Strem Chem-

ical, Inc., S.A. 185 m2/g), TiO2(Aldrich Chemical Co., 325 mesh, 99%

anatase), SiO2(Aldrich Chemical Co., Devisil, grade 644), NaY(Strem Chem-

ical, Inc., S.A. 900 m2/g) _q u@��,. ·¸�� hi� .� 6�

k 120oC� 8�® ¯©�� ³, 450oC�k 4�® ¾R �S�t M©

��,.

M©a hi� �� �� 5,000 ppm SO2 45� 600oC�k 30{®

D����t $S�  ³ u@��,.

2-2. ��� ����

�� �³� hi:\´� ]Sa ¿/V©� ©u�� ��	 X-̀

>À{�(XRD, X-ray diffraction)q ��*+, Cu-Kα1 Ájq u@�	

Philips XRD(Philips X'PERT MPD, Almero, Netherland)� Â2,.

:\�Sq ©u�� �  ou�¥ÃEm(SEM, scanning electron mi-

croscope)K Hitachi SEM(Hitachi S-2400, Tokyo, Japan)q u@��,.

2-3. 	
�� ��

hi� ���SK ¡m 20 mm#W L# 70 mm< U¥] �Ä E{

���� u@��W, hi� 0.4-1 gq ÅzW PID ÆT©À�� ©À

a �/ÆT�k ���Ç,. ��45� 120 SCCMq u@�W ��

45 6� SO2 ¬T4 1,000-10,000 ppm# �TÈ É�� Êy�	 u

@��*+, Êy45 6� [CO]/[SO2] «�� 1.0-3.0 Ä��k MFC

(MKS Instruments, Inc., MA, USA)� Ë¼q ©À�	 u@��,. ��

³� 45� ZSa S� MN�� ��	 S-ÌÍ(Î#5 ÌÍQ Ï��

VSa �Y MÐa Ñ)q ÒQ  ³ TCD(thermal conductivity detector)

4 �Ga 45Ó�Ô�JÕÖ(Hewlett Packard HP5890II, Delaware,

USA)� #@�	 {���,. H�45� Heq u@��W, {� ×ØK

cm 1/8 in., Ù# 8 ft� Chromosil 310(Supelco Inc., Pensylvania, USA)

q u@��,. TCD� #@  mz COS, SO2, CS2, H2Sx �K {

�� Ïb  45� Ú� �4 100 ppm #�� �ÛÜ I,[5]. ��

K 600oC�k $S��� hiÝ� ÆT� 350oCÞ� N2� ß8\k

àá�� ³ 50oC ®â*� ÆT� ã8+ á ÆT�k 1�® ¾R

���t ���Sq ©u��,. ���S ©u� �  äG� �ÒT

� Fig. 1Q �,.

3. �
 	 ��

3-1. �� 
�� �� ����� ��

	� ¶�� ��� ��a La hi� ��Sq ©u�� ��	 á

á� ��� 10 wt% La� ��  hi�k SO2 ¬T 5,000 ppm, [CO]/

[SO2] «� 2.0, .®�T 12,000 h−1�k� ��ÆT� °± SO2 �s

PQ COS ZSåq Fig. 2x 3� 
 ¡2,.

Al2O3� ��a hi� 350oC�� kk% ��$S# 
#� �Ð

�	 450oC�k 90% #´� SO2 �sPq 
 ¡2,. Al2O3� mz

AB·¸f*� ���� hi(E10La/Al2O3)4 ¯B·¸f*� ���

� hi(I10La/Al2O3)
, æ® LK $Sq 
 ¡2,. TiO2� ��

a hi(E10La/TiO2)� 450oC�� æ®� $Sq 
#\k 550oC�

k $S# çâ% è4�	 99% /T� �sPq 
 ¡2,. #� �g

SiO2
 NaY� ���� hi(E10La/SiO2, E10La/NaY)� 350-550oC�

ÆTé��k ��;*� iz êK hi$Sq 
�,. ª , #0 h

Fig. 1. Schematic diagram of experimental apparatus.

Fig. 2. Effect of carrier on the SO2 conversion at various temperatures,
5,000 ppm SO2, CO/SO2 ratio=2.0 and GHSV=12,000 h−−−−1.
(�) E10La/Al2O3; (�) I10La/Al2O3; (�) E10La/TiO2; (�) E10La/
NaY; (o) E10La/SiO2.
���� �38� �2� 2000� 4�
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i� COS ZSåK NaYx SiO2� ��  hi
, Al2O3x TiO2�

��  hi4 iz êë 
 
W I( La� NaYx SiO2� �� 

hi
, γ-Al2O3x TiO2� ��  hi�k LK j�D*�� `¤

T� 
�,. �� ìí¿Q La� hi$Sq î9��� ���k

Al2O3>TiO2>NaY>SiO2 ½*� 
 ï*+, �% Al2O3� ,± ���

�g 
, êK ÆT Ä��k LK SO2 �sPQ êK COS ZSå

q 
 ¡( La� ��� iz zY  �Sq 
 ¡2,. Khalafalla

_� �V[11]�k $S�a Al2O3�*� CO� �  SO2� sj��

�k hi$Sq 
 ¡2*+, hi$SlK ��E
� Brönsted �

l� I� Y���< Ñ*� oä��W, Al2O3�� hiÐ@�k�

CO
, COS4 ðñ òK sjMóW ��,. ��6®�� ZSa

COS� CO
, òK sjM#+, chi-alumina(ô#-��E
)� COS�

�  SO2 sj��� òK hió� �V¿QT �ÛÜ I,[13]. £

ìí©̄ �k ��� u@a Al2O3�*� ��$Sq ©u  ¿Q 500oC

#��k� N� ��$S# 
 
� õöW, 550oC�k 60% /T

� SO2 �sPq 
 ¡2,.

Kim[6] _� �V�k� TiO2(rutile)�*�T 350oC #´�k ��

$Sq ÷� Ñ*� �ÛÜ I*
, Laq ���� £ ìí¿Q�k�

TiO2� ��� u@  mz�� Al2O3� ��	 �ÆÄ��k SO2 �

sP# Óë ø(�W I,. Hass[12] _� �V�k Fe/SiO2, Fe/Al2O3,

Fe/SiO2/Al2O3 hi� #@  CO� �  SO2 sj���k Fe/Al2O3

4 $S# Lë 
 ï*+, Fe $Sl�k COS4 ��6®�� ]S

�( ��E
 S{� ��	 COS-SO2 ��*� COS 6®�4 MN

a,W ��,. Fig. 3� ¿Q�k 
\ Al2O3� u@  mz� COS

YP# 4ä êK ¿Q� 
 ¡W I*+, #� Al2O3� �  COS-

SO2 ��S� è4 ùú*� Záa,. Paik[28] _K û�Ì D�^�

��	 ��6®� COS4 ]Sa ³�, #0 6®�� Al2O3 ª�

TiO2�k SO2x ���	 j�D# ]Sa,W oä��,.

Fig. 3�k 
\ NaY� ��a hi�k� �Æ�k COS YP# i

z L*+, TiO2� ��a hi�kT 350oC� �Æ�k COS YP#

Lë 
 ï,. #� êK SO2 �sP ùú*� Zá�+, SO2 �sP

# 10% #´*� è4�\ COS YP# 3% #�� êK üq 
 ¡

2,. Fig. 2�k 
\ Al2O3� ��a hi�k� SO2 �sP# ��

ÆT� °ó kk% è4·q ý Y I*
 TiO2� ��a hi�

500oC #´�k ��$S# çâ% è4�W I,. Liu _� �V[10]

�k CeO2� �#��# ��a hi� mz SO2 1%, [CO]/[SO2]

«� 2� ©¯�k SO2� �sP# 500-650oC Ä��k þ¥� è

4�� �Sq 
�,. #x �K �SK CeO2� ��� �� ��^

# ¢4a hi� mz�T ý Y I2,[5]. Ma _� �V[19]�k

u@a La2O2S hi� mz 5,000 ppm SO2, [CO]/[SO2] «� 2� ©

¯�k 350oC�k� SO2 �s��# N� 
 
� õ��, 400oC

/T�k çâ% ´ÿ�� Ñ*� 
 ï,. Ma _� �V[18]�k�

La2O2S/CoS2 hi�k COS ZS�T4 450oC #��k ÆTè4�

°ó è4�,4, 450oC w7�k v9� 
 ¡�T ��,. Ma _

� �V[18]�k La2O2S/CoS2 hi� u@  mz SO2 �sP# çâ

% ´ÿ�� �l�k COS ZS�T4 v9� 
 ¡2,4, �sP

# N� �/g�\ COS ZS�T4 ,� êÎ�W I,. Liu _�

�V[5]�k CeO2 hi� u@  mz COS ZS¼K SO2 �sP�

����� �Sq 
 ¡2,.

3-2. ��� 
�� �� ����� ��

Al2O3� ��a La� ��¼ ²�� °± ��$S� ²�� ©u

��,. La ��¼q 5 wt%, 10 wt%, 20 wt%� ²��� hi� SO2

�sPQ COS ZSåq Fig. 4x 5� 
 ¡2,. 500oC #´�k�

��¼� ���# 100%� SO2 �sPq 
�*+, 500oC #�� Æ

T�k� ��¼# è4·� °ó SO2 �sP# Óë è4��,. ª

 , COS ZSåK 20 wt% La� ��  hi4 350oC�k 3.8%�

COS ZSåq 
 ¡2��, ��¼ ²�� ���# ìíÆT Ä�

�k iz êK ZSåq 
 ¡W I,. SO2 �sP# Îo êK

E5La/Al2O3� mz� Mc�\ 400oC #�
, 450oC #´�k

COS YP# êë 
 ï,. 10 wt% La# Al2O3� ��a hi� m

z 450oC�k 95% /T� SO2 �sPq 
 ¡+, COS YPT 1%

#�� üq 
 ¡W I( hi� zY  �Sq 
 ¡W I,.

3-3. �� 
�� �� ����� ��

10 wt% La� Al2O3� ���� hi(E10La/Al2O3)� [CO]/[SO2]

«� ²�� °± ��Sq 
� ��	 .®�T 10,000 h−1, ��ÆT

Fig. 3. Effect of carrier on the COS yield at various temperatures, 5,000
ppm SO2, CO/SO2 ratio=2.0 and GHSV=12,000 h−−−−1.
(�) E10La/Al2O3; (�) I10La/Al2O3; (�) E10La/TiO2; (�) E10La/
NaY; (o) E10La/SiO2.

Fig. 4. Effect of La loading on the SO2 conversion at various tempera-
tures, 5,000 ppm SO2, CO/SO2 ratio=2.0 and GHSV=10,000 h−−−−1.
(�) E20La/Al2O3; (�) E10La/Al2O3; (�) E5La/Al2O3.
HWAHAK KONGHAK Vol. 38, No. 2, April, 2000
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450oC�k� SO2 �sPQ COS ZSåq Fig. 6� 
 ¡2,.

«�4 è4·� °ó «� 2< ©¯Þ� `];*� SO2 �sP#

è4�,4 «� 3�k 100%� SO2 �sPq 
 ¡2,. � SO2 �

sPK CO4 -��
, LÎ�\ N� 100%� ~w�ë a,. J�


 [CO]/[SO2] «�4 -�� 2
, êK mz COS ZSå# iz ê

K �\�, «� 3�k� 9�{� ZS^# COS� 
 ï,. ¦ ¨

- # �Î hi�kT [CO]/[SO2] �4 2Þ�� COS ZSå# Ó�

õ*
 2� �Q�\ COS� ZSå# çâ% è4�� Ñ*� 
 

ï*+[14], #� ���;< �'�SQT �G�W I,[14]. @�ì

8ô� ��	 La2O2S4 	e| mz COS� �{g OP# ´
%

è4�� Ñ*� �ÛÜ I,[15]. Hassx Khalafalla[13]� ��E
4

	e| mz COS� �{g �
� $S� ���4 Óë �� ,W

oä��,. La2O2S hi� mz COS ZS¼K [CO]/[SO2]� �4 1.5

x 2� Ä��k� n ²�4 �*
 2.5 /T� è4�\ çâ% è

4�+, 450-600oC Ä��k ÆTè4� °ó COS ZS¼# è4��

Ñ*� �ÛÜ I,[19]. CeO2 hi�kT[5] [CO]/[SO2] �4 -��

< 2� �Q| mz �Æ�kT 100% SO2 �sPq Âq Y I��

COS4 oZS^� 
 ï,.

��Þ� �Va 9�{� hi�kx �# [CO]/[SO2] «�4 3*

� è4| ù COS YP# è4�� ÑK, ��^< CO4 ��� �

g ZSa Sx ���	 COS� ZS·*�k SO2� j�D*�� `

¤T� ����� ùú*� �¹| Y I,[5, 14, 19].

10 wt% La� Al2O3� ���� hi(E10La/Al2O3)�k á ��ÆT

�k� [CO]/[SO2] «� ²�� °± SO2 �sPQ COS YPq Fig. 7Q

8� 
 ¡2,. á ��ÆT�k [CO]/[SO2] «�4 è4·� °ó SO2

�sPT è4·q ý Y I2,. ª , «�4 è4·� °ó 100%�

SO2 �sP� T
�� ÆT� êÎ�� m�q 
 ¡2,. J�
,

Fig. 6. Effect of CO/SO2 ratio on the SO2 conversion and COS yield over
E10La/Al2O3 at 450oC, 5,000 ppm SO2 and GHSV=10,000 h−−−−1.
(�) SO2 conversion; (�) COS yield.

Fig. 7. Effect of CO/SO2 ratio on the SO2 conversion over E10La/Al2O3

at various temperatures, 5,000 ppm SO2 and GHSV=10,000 h−−−−1.
(�) Ratio=3.0; (�) Ratio=2.0; (�) Ratio=1.5; (�) Ratio=1.0.

Fig. 8. Effect of CO/SO2 ratio on the COS yield over E10La/Al2O3 at
various temperatures, 5,000 ppm SO2 and GHSV=10,000 h−−−−1.
(�) Ratio=3.0; (�) Ratio=2.0; (�) Ratio=1.5; (�) Ratio=1.0.

Fig. 5. Effect of La loading on the COS yield at various temperatures,
5,000 ppm SO2, CO/SO2 ratio=2.0 and GHSV=10,000 h−−−−1.
(�) E20La/Al2O3; (�) E10La/Al2O3; (�) E5La/Al2O3.
���� �38� �2� 2000� 4�
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Fig. 8�k 
\ [CO]/[SO2] «�4 3# �\ 9�{� ��ZS^#

COS4 �q ý Y I,. �� ìí¿Q, E10La/Al2O3�k �� ��Æ

T�k «�4 è4·� °ó SO2 �sPK è4��*
 COS� Z

Så# è4�W I(, [CO]/[SO2] «� 2< ©¯�k 4ä òK j�

D*�� `¤SQ ·� LK hi$Sq Âq Y I2,.

3-4.����� 
�� �� ����� ��

Laq 10 wt% Al2O3� ���� hi�k .®�T� ²�� °± �

�Sq 
� ��	 [CO]/[SO2] «� 2.0, ��ÆT 450oC�k .®�

T� ²�� °± SO2 �sPQ COS ZSåq Fig. 9� 
 ¡2,.

Al2O3� ��a hi� .®�T 8,000 h−1Þ� 100%� SO2 �sP

q 
 ¡,4 .®�T4 è4·� °ó SO2 �sP# 10% /T �

��� m�q 
 ¡2W, COS ZSåK �� .®�T ²�Ä��

k 3% #�� êK ZSåq 
 ¡2,. SO2 �sP� ��� .®

�T4 è4·� °ó ��^< SO2x CO4 hi´�k� ���®#

�Î�*�k �(
� Ã´*� Záa,. Ballo[15]� �V�k

La2O2S hi� u@  mz COS� �  SO2 sjOP# (� ÆT#

´�k� N� �]� ~w�ë �+, �]� ~w�� ÆT� .®�

T4 è4·� °ó è4�� Ñ*� 
 ï,. �]� w~�ë ��

ÆT#´�k� .®�T4 COS ZSå� Ä�q EG� õq Ñ#,.

Al2O3� ��a La hi� mz ìíÄ�� �� .®�T�k 90%

#´� LK $SQ êK COS ZSåq 
 ¡W I(, .®�T�

²�� °± SO2 �sPQ j�D*�� `¤T� ²�4 Ó� õK

zY  hi�Sq 
 ¡W I,. #x �K Ã´K Al2O3� COS-

SO2 Ð@[13]Q La ��hi�k $S� #³� ]Sa La2O2S� �

y;< Ð@[15]*� ý Y Iq Ñ#,.

3-5. SO2 �� 
�� �� ����� ��

10 wt% La� Al2O3� ���� hi� SO2 ¬T ²�� °± ��

ÆT 450oC�k� SO2 �sPQ COS ZSåq Fig. 10� 
 ¡2,.

Al2O3� ���� hi� mz, 1,000 ppm� êK SO2 ¬T�k 86%�

SO2 �sPq 
 ¡(, SO2 ¬T4 êK Ä��k� hi$S# æ®

���� m�q 
 ¡2,. J�
 2,000 ppm #´� SO2 ¬TÄ��

k� 100%� SO2 �sPq 
 ¡( SO2 ¬T ²�� 9�	 N� �

/  LK hi$Sq 
 ¡2W, COS ZSåT 3% #�� êK ZS

åq 
 ¡( SO2 ¬T ²�� 9  SO2 �sPQ j�D*�� `¤

T� EG� ¬T� Ä�# Ó� õK Ñ*� 
 ï,.

3-6. 	
 �� �� ����� ��

��Þ� ©ua hi� $SK Al2O3� La� AB·¸f*� ��

�� mz4 4ä zY  Ñ*� 
 ï*�� $S# zY  E10La/

Al2O3 hi� #@�	 10�® ¾R ����\k ��$S� ²��

©u��,. E10La/Al2O3 hi� #@�	 450oC, [CO]/[SO2] «�

2.0, .®�T 10,000 h−1� ��©¯�k ���®� °± SO2 �sP

Q COS ZSå� ²�� Fig. 11� 
 ¡2,.

�� ���®�k� SO2 �sP# 82%� ,� êK m�q 
 ¡

Fig. 9. Effect of the space velocity on the SO2 conversion and the COS
yield over E10La/Al2O3 at 450oC, 5,000 ppm SO2 and CO/SO2

ratio=2.
(�) SO2 conversion; (�) COS yield.

Fig. 10. Effect of SO2 concentration on the SO2 conversion and the
COS yield over E10La/Al2O3 at 450oC, CO/SO2 ratio=2 and
GHSV=10,000 h−−−−1.
(�) SO2 conversion; (�) COS yield.

Fig. 11. Variation with time of the SO2 conversion and COS yield over
E10La/Al2O3 at 450oC, 5,000 ppm SO2, CO/SO2=2.0 and GHSV
=10,000 h−−−−1.
(�) SO2 conversion; (�) COS yield.
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� u@�	 �S ³ hix, D���� ��	 $S��� ³, J8

W �� ³� ´²�� ©u  XRD� ìí¿Q� Fig. 12� 
 ¡
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��� $S# �� Ñ*� 
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,.

Ma _[19]# u@  La2O2S hi� 350oC�k N� hi$Sq 


#� õö*
, £ ìí� u@a La� Al2O3� ·¸�t M© 

E10La/Al2O3 hi� 350oC�k 50%� SO2 �sPq 
 ¡W(Fig. 2)

E20La/Al2O3 hi� 350oC�k 90% #´� �sPq 
 ¡W I(

(Fig. 4), �ÆÄ��k 
, LK hi$Sq 
 ¡2,. #�  ¿Q

� Al2O34 ���k� �|�� Î�ó, �ÆÄ��k La� hi$S

q è9��� �|q �� ùú*� Záa,.

Al2O3� La� 10 wt% AB·¸f*� ���� hi(E10La/Al2O3)

� 9  �� �µ³� :\V©� ²�� ©u  SEM� ¿Q� Fig.

13� 
 ¡2,. SEM ¿Q�k 
\ �� �Q ³� :\V©�k�

²�4 �2�q � Y I,.

4.�  �

¦ ¨q 	� 4� ��� ·¸�t M©  hi� #@�	 CO�

�  SO2 sj�� �Sq ©u�	 ,�Q �K ¿�q Â2,.

(1) γ-Al2O34 TiO2
 SiO2 
, La ���k zY  �Sq 
 ¡

2,.

(2) 10 wt% La� γ-Al2O3� ·¸�t M©  hi� 450oC, 5,000

ppm SO2, GHSV 10,000 h−1, [CO]/[SO2] «� 2< ©¯�k 95% #

´� SO2 �sPQ 3% #�� COS YPq 
 ¡+ LK ��$S

q 
 ¡2,.

(3) 400oC #��k La ��¼� è4� °ó SO2 �sP# Óë è

4��*
, 450oC #´�k� 10 wt% #´� La� ·¸�� hi�k

95% #´� SO2 �sPq 
 ¡2*+, ��¼� Ä�# Ó� õö,.

(4) [CO]/[SO2] «�4 -��< 2� ù4 v;� ��©¯*� 
 

ï*+, [CO]/[SO2] «�4 2 #´�k� SO2 �sPK Óë è4��

*
, 9�{� ��ZS^# COS� 
 ï,.

(5).®�T� è4� °ó SO2 �sPK ,� ����*
, 450oC

�k GHSV 10,000 h−1 #��k� 95% #´� SO2 �sPq Âq Y
Fig. 12. X-ray diffraction patterns of the E20La/Al2O3.

(a) after calcination; (b) after activation; (c) after reaction.

Fig. 13. SEM photograph of the E10La/Al2O3 catalyst at magnification
factor of 5,000.
(a) before reaction; (b) after reaction.
���� �38� �2� 2000� 4�
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I2*+, COS YPT 3% #�� Ë��2,.

(6) 10 wt% Laq γ-Al2O3� ���� hi� 10�® #³�T `¤S

�k n ²��# LK ��$Sq �� Ë���,.

(7) γ-Al2O3� ��a LaK $S� #³ La2O2Sx La2O2S2� D�^

´�� 	e��*+, �� ³�T ´²�4 ���� õö,.
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