
1P081 

!"#$%&'()*+,-"./0123456* 

!"78",-9:;<=>?@ 

(!"#$)% &'()*+,-./,.012 

1. ABC% [1] [2] 

.3456789:;<=>?@AB;C8DEFGHIJK5LM<NBOPQR

(Ru(OH)x /Al2O3 , Ru(OH)x /TiO2)S,;<TU<VWX=MYZ8[\]D^_,D`abc

de2fQRgc:hiK,EjkLlmnop:qg89r Ru(OH)x/Al2O3mst];<T

U<mD^_,D`ab8LMIu:qgvwx:hyzIJ]t:YZ{|,}~b8�

�IJ]t:���(,^_M��<�US� 1,� 1 V�rw�:hQR��V|�8�

t]v�\���IJ]�r,XRD, XPS, ESR, EXAFS89r, Ru(OH)x /Al2O3 , Ru(OH)x /TiO2

��C8S Ru(OH)x���U�� Ru(OH)x���U���\]t:qg����]t:h\

�\WX=MVYZ� � Ru(OH)x ���UV¡8¢£b8¤�\]t:qg(� 2)�7

Ru(OH)x���U�WX=MYZV^_¥w�:g¦§IJ]�r(� 3),WX=MYZ8�

t]G¨V©ªS«Itgv¬wx:h 
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� 1% yzIJ]t:YZ{| 
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� 3% WX=MV^_¥V|� 



2. ?@;D> 

³´µ¶V·¸�7 

(1) yzIJ]t:WX=MYZ,LMYZVYZ{|m¹ºp:h 

(2) Ru(OH)x���Ug Ru(OH)x���UV»tm¼½:h 

3. EFGHIJK"- 

3.1. EFGH 

Gaussian 03mst]|�¾¿Mm B3LYP/Ru : LanL2TZf ,ÀVÁ 6-311G(d,2p)ÂÃ<wÄt,

ÀV|�8�Å:��<�UmMP2/Ru : LanL2TZf ,ÀVÁ 6-311G(d,2p)ÂÃ<w¶Æ\Kh 

3.2. 239:;JK"- 

-1 ÇVÈÉjw�: OH m 3 �,Ê_VÈÉjw�: H2O m 3 � Ru 8ËÌIuK

Ru(OH)3(H2O)3m Ru(OH)x���UVQR�Í<g\KhRu(OH)x���U8�t]vÎÏ8

Ru(OH)xÐÑ�UVQR�Í<mÒÓ\KhYZÔÕ8S 2-ÖA�U<m`×Øh 

4. EFLM 

4.1. 23JK";NO 

Ru(OH)x���UVQR�Í< Ru(OH)3(H2O)3w Hammett plotmÄ�],�Í<MVÙÚ_m

¹º\KhRu(OH)3(H2O)38S Al? Ti�ÛiJ]tct�,ÀJ8v���7Ü,Hammett plot

VËªS}~gÝÞ]ßàc2ámâ\KhqJS,ãc�gv¯°�°V±x²xäå8

�t]SG¨V©ª�«Itqgmâæp:vVw�:h 

4.2. Ru(OH)xJPQ8JK"RS;TU#-9:V,-9: 

WX=MYZV���(w�: Ru-H�®YZV^_M��<�US}~çgèé2á\Kh

\�\,� 1 8ê�]µ¶p:gLMYZV���(w�:SÜV¯°�°±x²xYZ9

rv,O2ëìYZVí�^_M��<�U�D��KhÀqwLlg;<TU<Vîïmì

JðñK� 4 V9òcYZ{|móñ]µ¶\Kgqô,LlëìYZV^_M��<�U

�¯°�°±x²xYZ9rvõ�c�KhI78,� 5 Vö÷8�t]vµ¶\]øKg

qô,qù7vLlëìYZV^_M��<�US� 1Vgx9rvõ�c�Kh 

4.3. Ru(OH)xJPQ8W Ru(OH)xXYQ8;Z6 

WX=MYZV^_¥S Ru(OH)x���Uw�:góñ7J]t:�,Ru(OH)x���U�

Í<wv Ru(OH)xÐÑ�U�Í<wv Ru-H �®YZV^_M��<�U8"xc»tSú

7Jc��Kh 

qJ7VËªV�ûSÚüýþp:h 
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� 4% ÿ\�óñKYZ{|(1) 
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