20 2 2010 2
Vol.20 No.2 The Chinese Journal of Nonferrous Metals Feb. 2010

1004-0609(2010)02-0293-08

CeO,:Eu’

1 1,2 1,3 1

(1. 410083

2. 537000 3. 410067)
100nm CeO,:Eu®"  CeO, CeOy:Eu’”

X (XRD) (SEM) (TEM) (FT-IR)
(UV-vis) (PL) CeO,:Eu**
Eu* CeO, CeOyEu*"  CeO, 2.831 2925¢eV
CeO,:Eu’ 593 612 632 nm ( )
CeOy:Eu’”
061413 A

Solvothermal synthesis and photoluminescence of CeO,:Eu’" nanocrystals
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Abstract: CeO, and CeO,:Eu’* nanocrystals (d=100 nm) were successfully synthesized by solvothermal reaction. Upon
excitation with UV light, the CeO, :Eu** powders show bright orange red emissions due to the 4f° transitions of Eu*" ions.
XRD, SEM, TEM, HRTEM, FT-IR, UV-vis and photoluminescence were used to characterize the samples. The results
from XRD and HRTEM reveal that the powders with pure cubic fluorite-type CeO, phase and monocrystal structure are
obtained. It is found from UV-vis and IR that Eu’" is doped into CeO, crystal lattice , and the band gap energies of the
Ce0,:Eu*" and CeO, nanocrystals are 2.831 and 2.925 eV, respectively. The photoluminescence measurements show that
the CeO,:Eu’" nanocrystals possess good emission intensities at 593, 612 and 632 nm, respectively, and its crystallinity
and fluorescence intensity are improved with increasing annealing temperature.

Key words: CeO,:Eu’"; nanocrystal; solvothermal synthesis; photoluminescence

CeO, (CaF,) , [ 2
3] [41 [5]
(e=26) (0.5411nm) Si  (0.5431 nm) (6] U
CeO, (8]
(08J73104) (0728107) (200708LX161)

(G2009033, G2009029)
2009-03-10 2009-06-25
0731-88830503 0775-2666917 E-mail gcl 109@163.com



2010 2

294
e (o] [t - 0.8 g PVP 4 mL 0.05 mol/L
(2] (3] [14] Eu(NO,); 1 h(Eu/Ce 5:95),
CeO, 10%NH; -H,O pH
8 30 min 50 mL
Ce0, 80% 180
12h
CeO, 3
CeO, 80 6h 400 600
800 4 h CeO,:Eu’™"
[15-17]
[18-20] Eu3+ 13
610 nm CeO,:Eu’” RigakuD/max—2500VB X
Cu K, (/=1.545A)

C602
H2800
(FISEM  Sirion200

CeO,:Eu’" (200 kV)
Eu’ CeO, FELGENESIS 60S American)
FL—4500
CeO,:Eu’” V=570
(PVP) — GX
100 nm
CeO,:Eu*” CeO,:Eu*” 4cm’! MCT
CeO,:Eu*” 500~4 000 cm ™'
1 2
1.1 2.1 CeOy:Eu’*
Ce(NO5)56H,O(AR) NH;H,O(AR) 1 180 24 h
(99.99%) (AR) (AR) XRD 1 CeO, CeO,:Eu’
(AR)
AY220 DF-101S =
DHG-9023A = R
BA-4WHF F-4500 8 =
RigakuD/max—2500VB X g T <
H2800 V-570(JASCO) | (ﬁ s
(b) I .-
B WW'wwL.WJJW
12 CeOyEu* u
Eu,03 &ML./L...N._M et
10 20 30 40 50 60 70
100 mL 0.5 26/(°)

1.702 g CC(NO3)3'6H20 1 CeO, CeO,:Eu XRD
Fig.1 XRD patterns of CeO, (a)and CeO,:Eu ** (b)

mol/L
10 min

25 mL



20 2 CeOy:Eu’*” 295
XRD 28.5° 33.1° 47.5° 56.5° CeO,:Eu** 80 50 nm
59.2°  69.6° 6 TEM
CeO, (111) (200) (220) (311) (222) (400) CeO, CeOyEu’"
CeO, (JCPDS Card No0.43-1102) 2.2 CeO,:Eu’
Eu’* ( ) (=8.0%) (SEM) (TEM)
2
XRD 2(a) CeO, 2(a)
(Scherrer) D=KA/(fcos O)( K A CeO,
X B 0 ) CeO, 80 nm 2(b)~(d) CeOy:Eu*’
::\. \
b 0.313 nm
b
)
et
Ce
0
“ I Eu Eu
0 | 2 3 4 5 6 7 8 9 10 Il
ElkeV
2 SEM TEM EDS

Fig.2 SEM, TEM images and EDS spectrum of samples: (a) SEM image of CeO,; (b) Low magnification TEM image of CeO,:Eu’";
(c) High magnification TEM image of Ce0,:Ev’"; (d) HRTEM image of CeO0,:Eu*(FFT, inset); (¢) EDS spectrum of CeO,:Eu®"
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