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1 .
Table 1 Reported structure phases of rare earth oxyfluorides”

REOF Vernier
RE Ref.
C T R M 0 T 0 M

Se Vv 20
Yy v v v HP/HT Y,0;F, Y;0,F, Y40sF; Y,04F, 10 21
La HT vV HP/HT La,0,F, 1aO,  F,,(x=0.05~03) 10 14 21-22
Ce V vV Ce,0;F 10
PV 2 v Pr,0;F 711
Nd  V 2 Vv Nd,0;F 710
Sm HT vV Vv Sm, 0, F¢ SmOy;F, 4 71022
Eu V vV v Eu, 0;F 7
Gd HI V 2 2 GdO,_, F3 5, (x=0.75~0.83) Gds0,F; Gd,0sFs 11 10 22-24 7 16
Th vV HT/HP Th,0,F, 10 21
Dy VvV HT/HP DyO,_ F;, (x=0.75~0.83) 10 21
Ho HT/HP HT/HP  HoO,_ Fy,(x=0.75~0.83) 10-11
Er V4 ErO,_ Fy,(x=0.75~0.83) Er;0,F 10 25-26
Tm Vv Tm, O;F 8 10
Yb v oV Yb,0,F, 8 10
Lu vV HI/HP Iu,0;F, Lu;0,F; 7-8  10-12

# 1 C: Cubic system T: Tetragonal system R: Rhombohedral system M: Monoclinic system O: Orthorhombic system; HT: High temperature; HP: High pressure
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REOF (RE=Y Ladu) . .
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Fig.5 (a) Mechanism for the formation of REOF and REF; nanocrystals from trifluoroacetate complex precursors; TEM HRTEM im—
ages and a schematic diagram of REOF nanopolyhedra: (b) LuOF (c¢) GdOF (d) SmOF and (e) CeOF; (f) LaOF:5%
Th (g) LaOF:45%Ce/15%Thb (h) LaOF:5%FEu (i) LaOF:5%FEu@ LaOF

2

Table 2 Compression of synthetic methods for rare earth oxyfluorides

(C)1994-2020 China A‘cad‘cmic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net
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Fig.6  YOF: Yb/Er and YOF: Yb/Er@ YOF core-shell nanoparticles
(a) Scheme TEM images; (b) UCPL of YOF: Yb/Er and YOF: Yb/Er@ YOF core-shell nanoparticles; (c¢) UCPL of YOF: Yb/Er@ YOF and
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rhombohedral YOF and orthorhombic Y,OsF; microplates and their structural scheme and UC spectra
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/ 3 3
3 YOF: Yb* /Er™
YOF: Yb/E
0 o Table 3 UC spectra of YOF: Yb™ /Er** with different phases
Chemical Phases Doping content  Luminescence  Ref.
8.8 formula
YOF Cubic 20%Yb 2%Er  Single red band 58
6.6 nm R/G 4.0 7.9 Tetragonal 20%Yb 2%FEr R/G* =1.5 59
6( e f) 59 . Rhombohedral ~ 20%Yb 2%Er R/G=10 60
20%Yb 2%FEr R/G=5.5 63
© R 660 nm ( “Fy,—*Ts5,)  G: 550 nm (2Hy,  *S5—Ts))
0, YOF: Yb/Er
("Hyp—'ls Sy—'50) Er C,, C,
( 4F9/2H4115/2)
65
o Zhao  * - o LaOF: Yb/Er
YOF EDTA
Y,0,F; Yb/Er R/G 7(b) o o
33
YO, F, R/G Du 30
YOF ( 6(g))- Yb/ GdOF: Yb/Er
Er
(R/G) 3 o .
3.2 8(a) ¥ .
Yamamoto %
LaOF: Yb/Er( 1/1) . 7(a) © o Zhang
R/G GdOF: Yb/Er
o 8(b) * o
n (@ X1 (b) (1) Sample F (without EDTA)  }(2)
(2) Sample D (with EDTA)
|- .. A J/hh
E]
s M\ f/\Jh z
2 g
E X25 =
= M 3h
! I—-—.-»IL-‘ - n . | 4h \ i
350 400 450 500 550 600 650 700 750 500 540 580 620 660 700
Wavelength/nm A/nm
LaOF; 3~4 h: LaOF (b)

7 (a) LaOF: Yb/Er : 1~2 h:
LaOF: 5%Yb/1%Er
Fig.7 (a) UC spectra of LaOF: Yb/Er with different sintering time: 1~2 h: tetragonal LaOF 3~4 h: rhombohedral LaOF (b) UC

specira’ of {etragonal BaOR!IS9%IYhI/ 1% Er nanocrystal
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Rare—Earth Oxyfluorides: Crystal Structure Preparation and

Up-Conversion Properties

Wen Ting Jiang Dequan Jiang Zimin Wang Yonggang™ ( Center for High Pressure Science & Tech—
nology Advanced Research Beijing 100094 China)

Abstract: Rare-earth upconversion ( UC) materials that can convert near-infrared excitations into the visible light
region are desirable for various applications such as in color displays photovoltaics solid-state lasers and biolog—
ical imaging. Rare-earth oxyfluorides have been proven to be excellent UC host materials owing to their low phonon
energy excellent mechanical strength and good chemical and thermal stabilities. Their polymorphism offers an ex—
cellent platform for comparative investigations of the structure-property relationship and thus the rational design of
functional materials with enhanced performances. Besides the preparation technique development improved the as—
pects of UC rare-earth oxyfluorides materials such as the size morphology surface modification and composite
structure and thus promoted their application study. This article reviewed the structure of rare-earth oxyfluorides

preparation methods and the development of the rare-earth oxyfluorides as UC materials.

Keywords: rare earth oxyfluorides, up-conversion luminescence; polymorphs; crystal structure





