%46 5 %24 A B % K Vol.46  No.2
2010 4 2 %5 179—183 5t ACTA METALLURGICA SINICA Feb. 2010 pp.179-183

BT XERE Zr0, | Bt PRERERICHE -

P 4~ EE
(PRSI IIER AL SRR 2 B 5 B NG K ITREA R S E Bd e s, IR RF 010022)

(P RHB R 2 L 2B, £33k 014010)

B E ERMEYE TN R R, RS TRHER& T Zr02: Eu®t gk, @it XRD, TEM, HRTEM #1
EDS %5nt S hH%54 . T RALE AN AT T RAE, FUA 3D 263636, MR EMME S M T Eu®T #8 ZrOs 4okitihay
RICHER. 2R, BhRiRE7E 800 CLIFHHRM ZrO2 : Eu® 44k 12 40 )7 45k, SRR 1 2% 5—20 nm, BE&RHRE
BEROTR, B RS H R A T B0, 900 CHFEAHBL T U REAL. B ZrO2: EutT fy 3D et T H R K
BRMEGHER, 75 394 nm BEIGHEME FUERIZK ZrO,  Eu®T # 590 nm (°Do —"F1) #1 606 nm (°Do —"F2)
FHAER ST, BEE M AL, R AT SR B H R A, B ZrO2 : EuPt g9kt & e X HL 4 M R % UK.
KiE ZrO2:Eu®t gk, BTachuk, KR

hEESHES 0614.33 NEkFRiIRES A NEHS 0412-1961(2010)02—0179—05

ZrO, : Eu*™ NANOCRYSTAL FABRICATION AND ITS
LUMINESCENCE PROPERTIES BY ION
EXCHANGE METHOD

SHA Ren, WANG Xigui
Inner Mongolia Key Laboratory for Physics and Chemistry of Functional Materials, College of Chemistry and
Environmental Science, Inner Mongolia Normal University, Huhhot 010022

LI Xia
College of Rare Earth, Inner Mongolia University of Science and Technology, Baotou 014010

Correspondent: SHA Ren, associate professor, Tel: (0471)4392444, E-mail: sr@imnu.edu.cn
Supported by National Natural Science Foundation of China (No.20161001) and Natural Science

Foundation of Inner Mongolia (No.200711020213)
Manuscript received 2009-02—-25, in revised form 2009-10-19

ABSTRACT Eu?t doped luminescent nano-materials have become a research focus due to their
outstanding physical and chemical properties in light—emitting, magnetism, thermology, catalysis and
chemical activity etc.. Furthermore, the relationship between crystal structure and energy levels tran-
sition of these nano-materials can be easily obtained by measuring the spectra of doped Eu?*. Among
luminescence nano-materials, ZrOy nano—crystal as a potential one has been attracted great attention
in its higher refractive, good optical transparency and relatively low phonon energy. By now certain
materials doped RE ion in the matrix ZrOg for ZrOq: Er3t—Y3+ ZrOq: Pr3t and ZrOy: (Pr3*, Sm?t)
etc., and mesoporous ZrO, nano—crystals doped Eut by hydrothermal way have been reported. In
present study, the ZrO,: Eut nano—crystal was prepared with high purity and uniform composition
by ion exchange method using strong OH™ as a precipitant. Its composition, morphology and structure
were characterized by XRD, TEM, HRTEM and EDS. The experimental results show that it has a
tetragonal crystal structure and its average grain size is 5—20 nm after calcined at 800 C. It is found
that the microstructure of ZrOs: Eu3t changes slightly with the increase of calcining temperature till
a small amount of monoclinic phase forms after calcined at higher than 900 ‘C. The luminescent
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properties of Eu?t in the ZrO, nano—crystal were measured by 3D emission and excitation spectra. The
characteristic emission bands of 590 nm (°Dy —"F;) and 606 nm (°Dy —7F3) of Eu®* were observed

at an excitation spectrum of A\ex=394 nm. The luminescent properties of ZrOs: Eu3™ are very sensitive
to its microstructure change since slight changes in the ZrO,: Eu?t microstructure cause the changes

in the shape and intensity of its emission spectra.
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Fig.1 XRD patterns for pure ZrO2 after calcined at 800
C (a) and ZrOz : Eu®t nanocrystal after calcined at
600 C (b), 800 C (c), 900 C (d) and 1000 C (e)
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Fig.3 EDS analysis of ZrOs : 4%Eu3t nanocrystal
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Fig.4 3D fluorescence spectra of spheric ZrOs :6%Eu3t

nanocrystal after calcined at 700 C
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Fig.5 Excitation and emission spectra of ZrOs :6%Eu®t

nanocrystal after calcined at 700 ‘C
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Fig.6 Emission spectra of ZrOs :6%Eu?T nanocrystals at

different calcining temperatures
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