31, 11 Vol 31,Na 11,pp2978-2980

2011 11 Spectroscopy and Spectral Analysis November, 2011
b * b
s 510006
. . s Zn0O : Eu’” . X
, , . ZnO  ZnO : Eu*t , ZnO
: Eut . . SEM
Eu’® Zn0O . ZnO : Eu®™ ,
: 0482, 3 : A DOI; 10. 3964/} issn 1000-0593(2011)11-2978-03
8 8687 ¢g (Zn(OOCCH;)2. 2H,0)
75 mL 50 mL . 0140 8 g
, ZnO 3. 37 eV, s 30 C 20 min,
(60 meV), GaN(25 meV) . : L.2g s pH
s . , 7 , 1 mL s
. . . . 1h. . 34333 g
S , ZnO . . 15 h, 10 h,
o s 50 C ) s
s . 150 C o
, e, L2
ZnO : Ed*’ el X MSAL XO-2/3 X
. (XRD) . Cu  Ka(A=1 540 6 A),
: Eu'" (r=0 95 A) (r=  Renishaw inVia, UK . F-7000
074 A Ed’" () Zn*" . FL .
Eu’” 2
(781 Zn0O : Eu*'
, o 2.1 ZnO, ZnO : 2%Ewt
ZnO : 2% EWT . Zn0O 1 ZnO: 2% ECT (=0, 2) XRD
Eu'" . 1 , , s
JCPDS (No. 65-3411), o
1 , ,
\ . 2 Zn0O : 2%
L1 ZnO:Ed* Eu’’ (2=0, 2) SEM , ,
: 2011-02-28, : 2011-07-10
(10774031) , (07001790)
, 1984 s e-mail: huangfangying211@126. com

* e-mail: luoli@gdut. edu cn



2979

11
Eu'" ZnO s s s
) ) 20~50 to-11g
nm . ZnO , ZnO + 2% Eu*t 2.2
o 4 ZnO: 2% EWT . 612
3000 4 nm, Ev" °D,—>'F, el ] (PLE) .,
—— 0%E
— % 393, 416, 463 535 nm .
2500 4 ) - R ~ R
5 EU5+ 7F075L67 /Fo*nst /FO*SDZ /Foanl
% 2000 1 . 387 nm o
g 1 500 - 5 320 nm , ZnO : 2% EW" .
= 592~612 nm Euw' °D, —7F,(593 nm
10007 ) "D, "F,(612nm ) , 387 nm
500 . 320 nm Eu*’
0 .
20 30 40 50 60 70 ° ’
26(°) ’ >
Fig 1 The X-ray diffraction patterns(XRD) of pure R 320 nm ’
7ZnO and 2%Euw** -doped ZnO nanocrystals ° LED
o 250 -
i § 2% Eu
560 o RAe=612 nm
2 150
=
2 -
2 10
| W T
&
{ 50 A :‘G
4i000L0 .
Fig 2 SEM images of pure ZnO and ZnO : 2%Eu** 01
34+ 750 T T T T T T T
3 ZnO ZnO : 2% Eu s 300 350 400 450 500 550 600

> s 2E, (M)
332.7cm 'y A (TO) 386, 2 ecm™ ', E,(High) 439. 3 em™!

E, (LO) 583. 5 cm ', ZnO : 2% Eu’" , A (TO)
386. 2 cm ! 393.0 em™ !, 439. 3 em™!
s 410. 2 cm™ ',
&
o ZnO: x% Eu™*
s
. > 8
. Ell 2
z °
g
=i

583.5cm™

332.7 cm™

200 300 400 500 600 700
Raman shift/cm™!
Fig 3 The Raman spectra of ZnO and
7ZnO : 2%Euw*" nanocrystals

Wavelength/nm
Fig 4 Excitation spectra of as-obtained
ZnO : 2%Ew*" nanocrystals

2% Eu
Aex=320 nm

Intensity/a.u.
-
1
*DrFy

SDI'.’FU

o Am—

T T T T T
300 400 500 600 700 800
Wavelength/nm

Fig 5 Emission spectra of as-obtained
7Zn0 : 2%Ew*" nanocrystals




2980 31

ZnO Eu’
ZnO : 2% Eu®t . XRD o LED ,
, ZnO : 2% EWT , SEM .

References

[ 1] Marathe S K, Koinkar P M, Ashtaputre S S, et al. Nanotechnology, 2006, 17, 1932.

[ 2] Bhargava R N. Journal of Luminescence. 1997, (72-74); 46.

[ 3] Krishna Kanta Haldar, Amitava Patra. Applied Physics Letters, 2009, 95: 063103.

[4] PanCJ, Chen C W, Chen]J Y, et al. Applied Surface Science, 2009, 256 187.

[ 5] Trinh Thi Hang, Trinh Xuan Anh, Pham Thanh Huy. Journal of Physics: Conference Series, 2009, 187: 012022.
[ 6] Blanca-Romero A, Flores-Riveros A, Rivas-Silva J F. Journal of Nano Research, 2010, 9. 25.

[ 7] Van Dijken A, Meulemkamp E A, Vanmaekelbergh D, et al. Journal of Luminescence, 2000, 87-89; 454,
[8] DuYP, Zhang Y W, Sun L D, et al. J. Phys. Chem. C, 2008, 112; 12234.

[ 9] Calleja]J M, Cardona M. Phys. Rev. B, 1977, 16 3753.

[10] Kaschner A, Siegle H, Kaczmarczyk G, et al. Appl. Phys. Lett., 1999, 74. 3281.

[11] Wang X B, Song C, Geng K W, et al. J. Phys. D: Appl. Phys., 2006, 39; 4992,

[12] Wang Meili, Huang Changgang. Huang Zhi, et al. Optical Materials, 2009, 31 1502.

[13] DuY P, Zhang Y W, Sun L D, et al. Phys. Chem. C, 2008, 112;: 12234.

[14] Cheng B C, Zhang Z D, Liu HJ, et al. J. Mater. Chem. , 2010, 20; 7821.

[15] Zhang Y Z, Liu Y P, Wu L H, et al. J. Phys. D: Appl. Phys., 2009, 42; 085106.

Crystal Structure and Photoluminescence Studies of ZnO Nanocrystals
Doped with Ev*" Ions

HUANG Fang-ying, LUO Li* , DAI Qiang-gin
School of Physics & Optoelectronic Engineering, Guangdong University of Technology, Guangzhou 510006, China

Abstract The ZnO : Eu’" crystal was prepared wia coprecipitation with the starting materials Zn(OOCCH;), * 2H,0, Eu, O,
and NaOH. The X-ray diffraction patterns show that the samples are hexagonal wurtzite structure, No diffraction peaks from
europium oxides are detectable. Comparing the ZnO and ZnO : Eu®” Raman spectra, the new local vibrational modes were
observed in ZnO : Eu*". These phenomena show that Eu®" ions have entered the lattice by doping. The SEM analysis exhibits
that ZnO nanoparticles prepared by coprecipitation become smaller with Eu’" doping. The excitation and emission spectra of

ZnO : Eu®t sample present a efficient energy transfer process between ZnO and Eu’" ions.
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