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Microstructure of nano particles and functional materials (2nd Report)
Electron Energy Loss Spectroscopy (EELS) of Cerium Neodymium Oxides

TANABE Eishi, KODA Yuki , SUMIDA Hirosuke , MORISHITA Yuuki, HONDA Masshide

Cerium oxide (CeO2) has been used in the automobile three-way catalyst because of the function to keep oxygen
density. In this study, to clarify the structural change by composition and heat treatments of the cerium-
neodymium oxides (Ce1xNdxOy), the microstructure and EELS spectra were investigated. Ce1«NdxOy (x= 0, 0.1,
0.3 and 0.5) were synthesized by coprecipitation reaction with Ce(NO3)s and Nd(NOs)s as starting materials. After
drying they were calcined in air at 600  for 2 h. Heat treatment condition was at 800 and 1,000 for 2h in
air. It was confirmed that each crystal of image was cubic structure (a=5.4 5.5 ) by the selected area electron
diffraction. The crystal size of CeOz is larger than that of Ceo7NdosOy. Crystal size of Ceo7NdosOy was increased
by the heating. The EELS spectra of CeO2 greatly changes by the heating, and the addition of the neodymium
decreases the changes of EELS spectra by the heating.

EELS
EELS
1,2)
EELS
CeOz=Ce02x x/20:2
1.61eV
Cett 2.1
Ced+ - Ce1xNdxOy x=0, 0.1
0.3 0.5
600 2
800
1,000 2
TEM 1 fresh 3
,EELS X
XAFS X x=0.3 x=0
XANES

EELS TEM
XAFS Spring8
1nm

TEM A




2.2 EELS

TEM EELS 90° EELS
Gatan GIF-2000
JEM-3000F
297kV EELS
1 3 TEM
1.1 1.2eV 0.1nm EELS
1.97cm
=0 fresh
) 3.1 TEM
| 73 , 1 2 5
100nm ) : % el TEM
x=0 800°C , = A
w - = - E=10eV
! TEM
14
TEM x=0
x=0.3
800
1,000
x=0
x=0.3
x=0.3 fresh
3.2
2
x=0 fresh
800
1,000
x=0.3
fresh 800 1,000
P 54 5.5
TEM 25,000
A E=10 3.3 EELS
eV 3 O-K Edge Ce-M
Edge EELS



x=0 fresh x=0.3 fresh

"\ A PP T 3 OK Edge a b c 530
. .ﬂ' ‘ EE. B 532 536V 3
. - i x=0 a b
’ T | x=0.3
a b c

Intensity (a.u.)

x=0.3 1,000C

| | | | | |

860 880 900 920

x=0 800C Energy Loss, E/eV
Sf x=0 1,000C 4 Ce-M Edge EELS
S
é 4 Ce-M Edge Ms My
é x=0.3 fresh 6eV d e
=
—
x=0.3 800C x=0 fresh x=0 fresh
3eV
3 4
1 / | | 1 |
5 3.4) DeConvoEELS
500 520 540 560 x=0 fresh = Ce-M Edge
Energy Loss, E/eV
A 10 100

3 0-K Edge EELS 1



EELS

6)) @
3
Richardson —Lucy RLA
(4) Maximum Entropy MEM
MEM
Ms 882
884eV Ma 900  902eV
2
5)
Ce-M Edge
(Draw data

800

Intensity(a.u.)

(2)sharpened

860

EELS

880 900

920

Energy Loss, E/'eV

x=0 fresh

Ce-M Edge EELS

TEM EELS

6
2 800
1,000
®)) 2
@ TEM TEM
@) ®)
EELS
10nm EELS
EELS
EELS nm
22Ti 29Cu
1) 68(2004) 264-268

EELS

6)

2)Arai et al Solid State Communications 135(2005)

664-667

3)Kimoto et al J. Microscopy 208(2002) 224-228

4) 39(2004) 204-206
5)Tanabe et al Proc. IMC16 in printing

6) 69(2005) 113-120



