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Abstract − The hydrogenation of carbon monoxide was carried out over zirconia supported palladium catalysts prepared by a

novel preparation method using water-in-oil microemulsion composed of organic solvent, surfactant, aqueous palladium salt

solution. The catalysts prepared by the microemulsion method were found to exhibit a high activity for the hydrogenation of

carbon monoxide. In this study, the effects of the micelle size, the concentration of palladium salts, the concentration of hydra-

zine were investigated. It was found that the palladium particle size could be controlled from 2 nm to 12 nm by altering the

concentration of hydrazine and palladium salts regardless of palladium content.
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Fig. 1. Preparation procedure for Pd/ZrO2 catalysts using w/o micro-
emulsion.
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��� ¼ß< 	�=. A��' ] . N � Pd F�V
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��&( $ÊP ��( Pd F�VR d� ��ûM��, � \|�'
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 !

Fig. 3. Effect of [N2H4]/[PdCl2] molar ratio on Pd particle size of Pd/
ZrO 2 catalysts prepared by microemulsion method.

Fig. 4. Effect of PdCl2 concentrations in water-pool on Pd particle size
of Pd/ZrO2 catalysts prepared by microemulsion method.

Fig. 2. Effect of pH on Pd particle size of Pd/ZrO2 catalysts prepared
by microemulsion method.
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 Pd F�� 7B' Õü�� �( �� }�' Pd ���
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emulsion
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÷B�' ��( F� )�� micelle( )��� �¼�� �ieRc

HR þ( ��� (ü�� 	T� >?@=. Pd ½.ko( �R�

����' Pd F�( ��� \_< ���
 Pd ½.koI ��

  _k�� ½�T� �B' �ieRc Pd ½.ko( �R* d�

��¬�  !� Pd ½.ko�R( ·:I \_< É0�' Pd F�

( )�* ��< 	� ��< Pd ½.ko�R( ·:�� ¥¦4 �

ieR( ·:�� ��z . �=� 	I ]�=. A©', Pd ½.k

o( �R� #��, %��hU �ieR� ���h� 	0 �ie

R� #��, %��h� Pd ½.ko( �R� ����' ��� [

\�� Pd F�)�( ��� \_¬=. �, �� [\\|
 "#�,

'M=. �� [\\|
 Fig. 6� ��ûM=. Fig. 6�'( (a), (b)�

�ieR� #��, ���, (c), (d)� Pd ½.ko( �R� #��,

%���' [\��=. �(, [\@ Pd/ZrO2 ��( XRD-patternI

Fig. 7� ��ûM=. Fig. 7�' ] . N � Pd F�( )�� Pd ½.

ko( �R� #��, %��hU �ieR� ���� Vl�� ×(

��� ��û� ��T�, �ieR� #��, %��h� Pd ½.k

o( �R� ���� ����'� Pd ½.ko( �R* )¥g./

Pd F�( )�* ��� V:I ��ûM=. ��< É0� Pd ½.k

o�R� }# F�)�( ·:0( ;��I \_¬=. A É0, Fig. 8

�' ��� 	0 d� Pd F�( )�� �ieR� #��, %��

h� Pd ½.ko( �R� ���� É0c Fig. 4�'( É0* ×(

#¶$I ]�=. ��< É0���� MEPT� [\< Pd/ZrO2 �

��'( Pd F�)�( ��� �ieR( ·:� (< 	� ¥¦�

Pd ½.ko�R( ·:� (< 	§I °�z . NM=.

Fig. 5. Effect of w value on Pd particle size of Pd/ZrO2 catalysts pre-
pared by microemulsion method.

Fig. 6. Preparation condition of Pd/ZrO2 catalysts.

Fig. 7. XRD patterns of Pd/ZrO2 catalysts prepared by microemulsion
method.

Fig. 8. Pd particle size of Pd/ZrO2 catalysts prepared by microemul-
sion method.
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4. � �

­ KD�'�, y�*¸���( ¹ºay���� �H�' ¹ºa

y�� %k< Pd/ZrO2 ��� G»T� microemulsion G�' v�

8� Pd u���( F�)�c [\\|0( ;��I \_$T��

Pd/ZrO2 ��( Pd F�)�� [9¬=. �;( KD É0��� =

{( É*I ÌM=.

(1) Pd F�)�� ����� y��¼�'( pH� ), (üB',

pH* S¥g./ ��( F�)�* ��� V:I w�=. � É0�

�� Pd/ZrO2 ��� N9' ��F�( 2�I �[�� �B'� �

��' ��� [\�� 	� %Ó�=� 	I ] . NM=.

(2) MEPT� [\< Pd/ZrO2 ��� N9', Pd u���� y�

�� �B' Å*�� N� hydrazine( �� Pd F�)�� �¶�

·:� 7B' \_< É0, Pd F�( )�� hydrazine( �� ),

(üB' [N2H4]/[PdCl2] �RX* ï 3�� Vl� *~ +¥Ü=�

_�I ]�=. ��< É0���� Pd/ZrO2¼ ��� N9'� ��

��� y��( pH Ä hydrazine( �� }�' 2-12 nm ��� Pd

F�VI «�5T� [9z . NM=.

(3) Microemulsion v�\|�' Pd ½.ko( �R� ���ÞT

�� Pd ��&I #��, %��h4' �� G( Pd F�)��

2-12 nm ��� Pd F�VI «�5T� [9z . NM=. �<, Pd

½.ko( �R* 1.0 mol/l�' Pd F�V� 2 nm� *~ +¥Ü=

� _�I ]�=.
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