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Synthesis and Upconversion Luminescence Properties of GdF;:Er*, Yb*

LI Yan-Hong™' ZHANG Yong-Ming' ZHANG Yang' HONG Guang-Yan* YU Ying-Ning’
("School of Materials Science and Engineering, Shenyang Institute of Chemical Technology, Shenyang 110142)
(Key Laboratory of Rare Earth Chemistry and Physics, Chinese Academy of Sciences, Changchun 130022)

Abstract: GdF;:Er**,Yb? with Er’* ion of 3% and Yb’* ion concentration of 10%, 20% have been prepared by a
hydrothermal method. The results of XRD show that all the samples are of an orthorhombic structure. The average
crystallite sizes estimated by Scherrer formula are 28 and 26 nm for GdygYbgEresls and Gdg7YboxEreeks,
respectively. The Upconversion luminescence spectra of the samples have been studied under 980 nm laser
excitation. The results show that the green and red upconversion emission can be attributed to the 2H,;,*S3n—" 5,
and *Fy;—*1,5, transitions of Er*, respectively. The intensity of green emission is stronger than that of red emission for
two samples. The ratio of the intensity of green to red emission is related to Yb** ion concentration. The possible

upconversion luminescence mechanisms in Gdog;YbgoEropF; and Gdy77YboEresl; are discussed.

Key words: GdF5:Er*,Yb*; hydrotherma method; upconversion luminescence

R RO R — R LA Sy R DY
(S EHERE o T/ N R EMA O b #2080 R I
PRI B P AR | s T A )28 bR ic 45 D7 T A &
TETERY B E A 22 9T, X SRR &
St g AR 4 B A B U Ho™ BURT Prit WAE
], Sy 7 4 e HORT 2 A1 W A, 36 i A B A 5
T YbE T, B ECR YR 2R 0 bk

WA B 19 .2008-05-05, Wi ECHS H 11 :2008-06-20.,

T REE T @SSP RREIE (051.337)% i H

IR R A L E-mail ; lyhciom@126.com

B AL L 41 8 W RV AFR T T O RER R

YRR — B RMT SR W Li OIS T 9K
Lay(MoO,)s:Er*,Yb*, IFgE T L3 & B PE R | Pires
ORI T K Y05 Er, YRR IR F 5 4 %ok
e

A R R ORI S, EE ARG
5 2 FE o (0 S PR AR I LAl RO O S 0 1B
T-RE L Z 1] Y RE f DG e S b 2 48t 1 8 G 5 AL (09



1676 Jd Hl fk

A 24 %

TE bR R AR BB AR ST R T R A
BARM A FRER, REMSIR/ BT B IR R S I TR
St ith, T AT 4R e A i R R RCR ORI A 32 06, A
TEANEOE K NaYF,:Yb, Ho #4058 68y | IF
X AR BT HEAT T HESE . Pei SO K BGE G LT
Tm* M Yb* 3B 0 YLIF, b6 ek 5

A TAER K45 GAFEr,Yb*, XFFE
(S5 F6) FIZE 980 nm WK I A T, L Lotk
REHEAT THESY, [WIE AR T8 22 R IR B 1Y Y HE
ENERT R ID R

1 EWES

1.1 &

JEEHT Gdy05(99.99% , 1 M), Yb,045(99.99% , I~
MY, Er,05(99.99%, ) M), NH,F (HNO, Fil EDTA —4
AR B A B et

il T2 Ery s TN 3%, Yh B F ik i
53 3R 10% F1 20% B Gdog YbooEroeFs A1 Gdor
YhoaEroeFs B : ¥ 46221 5 H Gdogy YbooEroeFs 1
GdonYboxEroFs, 564 0.8278/0.7320 g Gd,0,,0.103/
0.2069 g Yh,0; 1 0.03/0.03 g Er,0; ¥ T 1:1(V/V)
IR B i E AR ER IR G KR R, K S5t e r
PIB R I 1:2 19 0.976 ¢ EDTA 443 T
K, AR FRIBEGEW T, TERE ) Bk 4 b
10 min J& , ZEBEFERE T IO 5% 185 74 B )
I ECA 3:1 19 0.583 ¢ NHLF, B iR 5, ¥
HAH 50 mL R IR A HZE K 5
WA 2 1Y) 809% 3T 35 4 , OS85 B4 B R 48 v g L
7% B FUEAE D 180 CHRIR 48 h, SR 5 A AR A
FEW, WUUEY g, HZEBKR OB 2~3
WE, TEHEFR 70 CT RIS ,400 CHYMRE T kb 2
2 h, HERRH  IRAG 1 I R
1.2 *= f{E

K P Bruker 24 W D8 Advance Y X-ray fif

S (40 kW x200 mA), & F U8 K Cu Ka & (A=
0.154 06 nm), FAH4H Ry 4° - min~ L 100~
80°, XJAnAZE AT 44T, HA JEOL 2 v JSM-
6360LV A4 il 1 0 B AR 3 | I 5 2 ok
%K H Continuum Sunlite OpO 980nm A i & G
WA R Acton-2758 H (4 (monchromator) , #R M &%
5 PICCD LN/1100,

2 HR5WR

2.1 GdFsEr*,Yb M & 451E

Bl 1 72 400 CHAL IS il & 65 1 XRD & &
NS PDF R A 12-0788 brifEf GdF; S 4 AH
— 5, ME TIERMFR, RIE Scherrer 280 3
(020) (111) (210) & T Al 55 Gdog YbooEroeks
GdomYbosEroels FF it 1Y 71 ik ROSE 4350 24 28 nm
26 nm, MITA] LU H 48 4% 851 B0 U8 d iR 1
S5, AR Y B TR AR S R R ST s A
W/

Intensity (a.u.)

a: GdogrYhooEroeFs, b: Gdo7YboaEroeFs
Bl 1 GdF:Er*, Yb*A9 XRD K&l
Fig.1 XRD patterns of GdFyEr*, Yh*
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Table 1 Lattice constant of GdF;:Er¥, Yb?
%1 GdF:Er®, Yb W SEEH

Interplanar spacing / nm

Crystal constant / nm

Samples
do) duny dpi) a b c
PDF card 0.3494 0.3236 0.2974 0.657 1 0.6985 0.4393
Gdos7YboioEropFs 0.3479 0.3225 0.2954 0.6525 0.6959 0.4391
GdorYboxEmls 0.3470 03221 0.2941 0.6494 0.694 1 0.4388
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Fig.2 SEM micrograph of GdFs Er*, Yb*
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Fig.3 Upconversion luminescence spectra of GdF3:Er*, Yh*
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Fig.4 Energy level diagram for the upconversion

emission under 980 nm infrared excitation
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