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0.75:1; (b) n( Citrate) : n( Lr3z) =2i310 W pH=4.8 pH=5.1
Fig.3 The SEM images of GdF;: Yb*™ Ho " samples ( a)
721( 1Citrate) :n(Ln) =0.75:1; (b) n( Citrate) : n( Ln) = ) pH =7.0 NaGdF,
' 400 nm. pH =9.0
GdF, NaGdF -

; n( Citrate) : n( Ln) =2:1 400 nm

4 NaGdF,: Ho’* /Yb’* SEM  (a) pH=4.8 n(Citrate) : n( Ln) =0.75:1;(b) pH=4.8 n( Citrate) : n( Ln) =
2:1;(c) pH=5.1 n(Citrate) : n( Ln) =0.75:1;(d) pH=5.1 n( Citrate) :n( Ln) =2:1;(e) pH=7.0 n( Citrate) :
n(Ln) =0.75:1;(f) pH=7.0 n(Citrate) :n(Ln) =2:1; (g) pH=9.0 n( Citrate) : n( Ln) =0.75:1;(h) pH=9.0
n( Citrate) : n( Ln) =2:1,

Fig.4 SEM of hexagonal NaGdF,: Ho’* /Yb’* (a) pH =4.8 n( Citrate) : n( Ln) =0.75:1;(b) pH =4.8 n( Citrate) :
n(Ln) =2:1;(c) pH=5.1 n(Citrate) : n( Ln) =0.75:1;(d) pH=5.1 n( Citrate) : n( Ln) =2:1;(e) pH=7.0
n( Citrate) : n( Ln) =0.75:1;(f) pH=7.0 n(Citrate) : n( Ln) =2:1; (g) pH=9.0 n( Citrate) : n( Ln) =0.75:1;
(h) pH=9.0 n( Citrate) : n( Ln) =2:1.
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. pH =2.3 GdF,: Yb'* . 647 nm
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NaGdF,: Yb’* Ho’" and GdF,: Yb’* Ho’* Nanocrystals:

Controlled Synthesis and Morphology Dependent Upconversion Luminescence

CAO Jian' > ZHANG Xia' HAO Zhen-dong' ZHANG Jia-hua'
(1. Key Laboratory of Excited State Processes Changchun Institute of Optics Fine Mechanics and Physics
Chinese Academy of Sciences Changchun 130033 China;
2. Graduate School of Chinese Academy of Sciences Beijing 100039  China)

Abstract: The up-conversion NaGdF,: Yb’* Ho’* and GdF,: Yb’* Ho’* nanocrystals were successfully pre—
pared by hydrothermal method. The samples were characterized by X-ray powder diffraction ( XRD) scanning
electron microscopy ( SEM) and luminescence spectra. The crystal structure and morphology can be well con—
trolled by adjusting the molar ratio of n( F~) : n( Ln’*) the value of pH and the molar ratio of n( Citrate) :

n( Ln) . The hexagonal NaGdF,: Yb’* Ho’* and GdF,: Yb** Ho’* samples exhibit green( 541 nm) and red
(647 nm) emissions under 980 nm excitation which are assigned to the transition of °F, °S, —’I; and
*F,—’I; in Ho’ " respectively. It was found that the upconversion efficiency of the hexagonal prism and flake
NaGdF,: Yb’* Ho’* samples are much stronger than that of GdF,: Yb’" Ho’* samples but the spherical
NaGdF,: Yb’* Ho’* samples are weaker than GdF,: Yb’* Ho’" samples. This indicates that the upconver—
sion efficiency of hexagonal NaGdF,: Yb** Ho®* samples are greatly impacted by the different size and crystal—
line for different morphology.
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