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Synthesis and Upconversion Luminescence of Ultrasmall YF; and GdF; Nanocrystallines

YU Feng HUANG Zhou-Xia MA Mo XU Chang-Fu™ LIN Jian-Guo
(Institute of Material&Photoelectronic Physics, Xiangtan University, Xiangtan, Hunan, 411105, China)

Abstract: In liquid-solid-solution (LSS) method, when NaOH in the traditional oleic acid/sodium oleate/alcohol
reaction system was replaced by ammonia, ammonia reacted with oleic acid, and then a new kind surfactant
generated. So, this method can be used to synthesize monodispersed ultrasmall REF; nanocrystals. In this new
reaction system, ultrasmall YF; and GdF; nanocrystals have been synthesized. X-ray diffraction (XRD) and
transmission electron microscopy (TEM) assays revealed that the as-synthesized YF; was orthorhombic structure, but
GdF; was face-centered cubic phase (S. G.: Fm3m, lattice constant: 0.582 9 nm). Under the excitation of 980 nm
diode laser, strong green photoluminescence at 515~570 nm and strong red emission at 645~675 nm of YF;:Yb/Er
were detected, so the luminescent color of YF;:Yb/Er nanocrystals presented orange. Intense blue emission peaks at
460~490 nm from YF;:Yb/Tm and GdF;:Yb/Tm nanocrystals were detected, especially the stronger near-infrared
photoluminescence peaks near 800 nm. For the ultrasmall size and its relative strong upconversion luminescence, the

as-synthesized samples show potential applications in bioimaging, biolabels and etc.
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Table 1 Synthetic reaction conditions and product features of YF; and GdF; ultrasmall nanocrystallines

Dosage of Rare earth ions and Dosage of NH,F / Reaction . Morphology and
Sample ) Time / h )
ammonia / mL the dosage mmol temperature / C the size
YF; 1.5 0.4Y*, 0.1Yb*, 0.001 Tm* 2 220 24 5 nm nanoparticles
YF, 1.5 0.4Y*, 0.1Yb™, 0.01 Er* 2 220 24 5 nm nanoparticles
GdF, 1.5 0.4Gd*, 0.1Yb*, 0.001 Tm™ 2 220 24 8 nm nanoparticles
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Fig.1 TEM image of YF;:Yb/Tm(20/0.2mol%)
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in

1|I||| [HH
40 5

20/ (°)

2 0



808 Jd Hl fk

#o% 4R

%530 &

Pl 3(a) & 340 04 1R 3 BEAR DU A 1 i T ) B 43 301 A
0.280 nm 1 0.281 nm, 5 ¥5#fE K F {H(GdF5:PDF No.
49-1804) A AH XTI 5 AT b £ 11 155 43 BEAZ I H 5 A~
il T () B 204 0.320 nm, 15 1E S AH I GAF, 4 T 8]
PEAEANTF , X GORIBURLIEAT EDS R85 X2 8, 1n
Bl 3(c)lizs B2 T F.Gd 1 Yb JCE (C M Cu JGE K
F T 58 2 A1 JF B A & B Y 0 3 A7 AE | 3% i
B BLHE B AR FORL B 1538 FL.Gd R Y, R X4
LG B B K UL AT AR 2 H XRD &1 4n
Bl 3 (bR, BIBR T — R FVECR (05 | ik A7 /D
/NG U X R ) D A A UL 58 T LA TR 3k LA i
(1 26(d fH)HL & ¥ 26.40°(0.337 nm),30.62°(0.291 nm),

43.84° (0.207 nm).52.00°(0.175 nm).54.40°(0.169 nm)
63.74°(0.146 nm).70.38°(0.133 nm),72.48°(0.130 nm)
15 .80.84°(0.118 nm)4b , H: o B AH LY (4 81 85 1 F- 75 L
B T 3:4:8:11:12:16:19:20:24, H A TH L fH &R
HYAT SRR AR, FRATHE X TLAN R Jade 6.0 3144
PEATHLG, & B A U () T S 7 G540 510 7
¥ # KN 0.582 9 nm, ZE BIFE N Fm3m, ., 715MG —
SRl W JE T 1E 3 A GAFy(PDF No.12-0788) U
T A ol 2 R 1 T D R DU 2 R SR K RS RN
T ARORE R TR 5K 7 DT S 3K A o BOR AR AR AL
AT A8 K & Ry O ST TS5

XA S BB A T | A B 45 T OGS e T

©

20/ ()

1 2 3 4 5 6 7 8 9 1011 12
Electron energy / eV

Bl 3 3277 GAFYh/Tm(20/0.2 mol%)48 K &t 19 (a)TEM P, FoAsfi AP A A~ 400K & 1 i 43 98155 (b) XRD Bl (c)EDS Rg i
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