
x«¬­®¯^°m±²45&�³�´µª¶·

�ñ5 1,2, ú�� 2,��� 2, ���� 2, �ö[� 2

1��ClûlÛ, 2C�ClClÛ�l
�k

S_�U��

;;� Êé¡-¢£EP$ß¤é��³F¤üï¥¦ào§-úIÂy-3�UJ/-b-
*!WrÍF ÊéI¨s5J.�I$¥¦à! �©;oú#$ª:I·s*¥¦àbWC�
*¦à�)g�-$¢£ì�oy®�?7F½¼Iy+¢£�j!«-uJx)!C�*��E
?J/¤üï¥¦ào�ªÇédòê§-úIÂyuJx)Iy23xF «-o¬�IVäu
Jx)!ujE?Jx)!sò­®«³�©Iy23�Ês5. 1)/
I:Px5,EI�ªÇédòêÂy¤üï¢£F;¯�|��oq�ßû������d�
) álijo°4i@�Jx)Iy++"o��3�./2-4)�sWI$(W5.�°o{I$
y+æ,-U;¯�|ì�oy®¢£$,I¤üï¥¦àF±vE?J�ªÇédòê§-úF
±²8�23�. 5)/
�.FO³zI�#J;;�wãF¶C$ñ�zI�#J Êé�äFp-ÇoÖ×J)$¤

üïF¢�o¬�ISW-.y+r�j* Êé¢£F�
!æ,5J/r�*¤üïo�U*
U¢£)-3´§-ú¢£!fæE?Jx)!��s53UJ 6-8)/VxE$]
�EP´o�U
.;¯�|��oy®¢£F�
oa�-3$q�ßû álijIyJ
�o�2. 9)/Cu"
ò�ûNýÁ�ê¢£FO.*uj�o±²uJ.�I$´§-ú)-3EQ*$�òµ��ª
Çédòê��oy®§-úFEQ�)§-�¶{àdF?Øo$q�ßû ál�o�U3ì
guJx)o�4./x5,E$]
�«³�©EP9:*�ªÇédòê§-úF·v$�y
W¤üïF¸@+)*+�Jüï¢£F±²o�2.!$û�ijIyJq�!Ýþ)DUFU
o|�J8F!?J/ý×6 NOx¶{já8]å�%&E�$��-�uU Cu üïI®U3$
9:*·v�ªÇédòêð�F�¹--Íàdoij-.q�$ÆÝ�*§º�6¼I�U3
Cu P·v�ªÇédòêE?J LaFeO�ðI�¹-�uUq�)*2./-b-*!W$Ýþ�
IP-Í-..I��¹uJF!»¼E?Jx)!�Ês53UJ/xFãi$§-½g�I�
U3P Cu oÅ¢�ªÇédòêEPEQI)ç-�uU La2CuO4Ç$�*J��F§-úoN
g-3-,�.�g)Ö×W5J/VF.�$x5,EP ABO3)�ªÇédòê·vI®U3
Ö×W53�.!$O.I A2BO4)�ªÇédòê��o82.O�ò�ûNýÁ�ê¢£F�

Ff��!rU)Ò@5J/VxE$q�ßûij��I ál�*��o3+�5.ij�
������d�o�U3$A2BO4)�ªÇédòêo·v)-3$¤üïF§¸)-3 Cuüï
o�U.ò�ûNýÁ�ê¢£I®U3�:Fij�yWÖ¾o�×-./´oÅ¢�òµ��
ªÇédòê)-3§��* La2CuO4 I®U3��*
�o�U$ôàé��ê³I®U3P
GGAo�UJ)ó��Z¿�©o{·��uJ8FF$VF|gô�³Z�Ç$EQ�I®U3
P®Þ[Ì�ÆE�Jx)!"Wb)*2./VxE$GGAI'�U39:*�òµ��ªÇé
dòê��oy®§-úo·v)-3$CuF�¹-ÍIÄuJ0JÀUoq�ßû ál�Iy
+ij-./

V_�45¸¹�
�
ijIPC�Cl«³�©E�
-3UJ STATE-Senri (Simulation Tool for Atom 

Technology) o�U./]
�EÁÐJ÷3FijPq�ßûijÙ���ý�STATE 
(Simulation Tool for Atom TEchnology)�o�U3�2./xF¡��P[õClñòó�ñòô
�é����)FeÚ
�Iy+NEC SX-9nEF0����«o�U$b*+�&�IIJi
j!�@5J9I*23�3UJ/[ÞÂÄ¥û�(DFT) I'��$GGA E��?Äô�³Z
�o3�-./,.ßàj.3FKjÛ�Fèû��¿³P?Jd�êÞL¿ty+/(!H-
Ì�Æs5JÀ³ê¬¿Lê,èû��¿³o�U$�;Ä¥P9?�'��U3`�s5J/
9?�Fd�êÞLP 25Ry$ôà[ÞFd�êÞLPútIÅ�3 225Ry,400Ryo�U3UJ/
y:FútFijIPó³�F��³o�U$PàQ¥$��$ßàAJ$Ã�F��Pö|Ý

�������	
��
��
��������� ����

�������	



þÇbW(W5.ÝþËo�íbW./-./,.§º�àP-lèû��¿³F'Ä!i�y
�IÅ��àEij-./A2BO4)�ªÇédòêF BñòêI¤üï!�¹uJãiP$Õ�
�ê�³ðF BñòêFßàF�®o¤üïI½�uJx)Iy23�Æ-3UJ/,.¤üï
o½�-38PàQ¥P{F·vútFÝþËEÆ�-dHP�@*b2./U:FÇ~üï§
-úF��
©-ijP NEC-SX9 F'¤��o�U3¥\VÞEÎ�uJ!$·vFÇ~üï
§-úo ABO3)) A2BO4)FF¥ÖB-..�¥aw+FijoÝ�uJ��!?J/ 

 
WTqJªuº��
 
La2CuO4, La2NiO4, La2CoO4, Sr2MnO4, Sr2TiO4, Sr2VO4 Sr2CrO4, Ca2MnO4Fy�òµ��ª
Çédòêo·v)-3$x5WF§-úð�F´ßàF�¹-Íàdo
�-./Ýþq�o
Ø'IMu/ 
xFØEP, Ó2P§ºF-lèû��¿
³, Ò2P, üï´o'Ä)-3, ´!§-
úðI�¹-.)�F?æ�*ô�³Z�
oM-3UJ. xFØbW@bJy�I
La2CuO4, �yW, La2CoO4o·v)uJ), 
Cuüï!-ÍuJFPb*+½U§ºF-
lèû��¿³½g�¼E?+, wÔF½
g�EP¶{-IÌUx)oM-3UJ/�
Ø$Sr2MnO4, �yW, Ca2MnO4o·v)u
J)$hI§-úðI�¹uJx)!¼-U
x)!@bJ/La2NiO4, Sr2VO4, Sr2CrO4, 
�yW, Sr2TiO4 o·v§-ú)uJ)$V
FðH�*àáE�¹--Ío$+1u)Ö
×W5$ò�ûNýÁ�ê¢£)-3Pfæ
E?J/x5WFq�P�íI,)�3ÈEð
E?J9)/  

�

nTq»�
�
q�ßûij��I ál�*��o3+�5.ij�������d�o�U3$A2BO4)

�ªÇédòêo·v)-3$¤üïF§¸)-3 Cu üïo�U.ò�ûNýÁ�ê¢£I®
U3�:Fij�yWÖ¾o�2./́ oÅ¢�òµ��ªÇédòê)-3§��* La2CuO4
I®U3��*
�o�U$ La2NiO4, Sr2VO4, Sr2CrO4, �yW, Sr2TiO4 o·v§-ú)uJ
)$VFðH�*àáE�¹--Ío$+1ufæ*¢£)*+(Jx)o°Ug-./ 

 
 
vw�
�
1) Y. Nishihata, J. Mizuki, T. Akao, H. Tanaka, M. Uenishi, M. Kimura, T. Okamoto, and N. 
Hamada, “Self-regeneration of a Pd-perovskite catalyst for automotive emissions control”, 
Nature, 4418, 164 (2002). 
2) Hamada, A. Uozumi, Y. Morikawa, A. Yanase, and H. Katayama-Yoshida, “A 
Density-Functional Theory Study of Self-regenerating Catalyst LaFe1-xMxO3-y (M=Pd, Rh, and 
Pt)”, J. Am. Chem. Soc., 133, 18506-18509 (2011). 
3) Z.-X. Tian, K. Inagaki, and Y. Morikawa, “Density functional theory on the comparison of 
the Pd segregation behavior at LaO- and FeO2-terminated surfaces of LaFe1-xPdxO3-y”, 
Current Appl. Phys., 112, S105-S109 (2012). 
4) Z.-X. Tian, A. Uozumi, I. Hamada, S. Yanagisawa, H. Kizaki, K. Inagaki, and Y. Morikawa, 
“First-principles investigation on the segregation of Pd at LaFe1-xPdxO3-y surfaces”, Nanoscale 
Research Letters, 88, 203 (2013). 

Ø'. �òµ��ªÇédòê)§-ú
�F´ßàF�¹-ÍàdFEQ�]
å/ 

�������	
��
��
�������������



5) S. Yanagisawa, A. Uozumi, I. Hamada, and Y. Morikawa, “Search for a Self-Regenerating 
Perovskite Catalyst Using ab initio Thermodynamics Calculations”, J. Phys. Chem. C, 1117, 
1278 (2013). 
6) N. Mizuno, Y. Fujiwara, and M. Misono, “Pronounced synergetic effect in the catalytic 
properties of LaMn1-xCuxO3”,  J. Chem. Soc., Chem. Comm., pp. 316-318 (1989). 
7) R.D. Zhang, and A. Villanueva, and H. Alamdari, and S. Kaliaguine, “Cu- and 
Pd-substituted nanoscale Fe-based perovskites for selective catalytic reduction of NO by 
propene”, J. Catal., 237, 368 (2006). 
8) J. Liu, Z. Zhao, C. Xu, A. Duan and G. Jiang, “The Structures, Adsorption Characteristics of 
La-Rb-Cu-O Perovskite-like Complex Oxides, and Their Catalytic Performances for the 
Simultaneous Removal of Nitrogen Oxides and Diesel Soot”, J. Phys. Chem. C, 1112, 5930 
(2008). 
9) S. Yanagisawa, A. Takeda, K. Inagaki, I. Hamada, and Y. Morikawa, “Search for a 
self-regenerating perovskite catalyst with ab initio thermodynamics II: Cu-doped perovskites 
with K2NiF4 structure”, submitted.

�������	
��
��
��������� �������������� !"#$%&'()*+




