2008 4 5f 66 145
45 21 10, 2439~ 2444

7 R
ACTA CHIMICA SINICA

Vol. 66, 2008
No. 21, 2439~2444

« WU .

NaYF, : Er*", Yb* 49k @ 898 & B

REET OB W FERET OEAHY axa’

CHRIEBE A RZETREER 5K 132012)
kR R K47 130061)

WE N = EOBARSS S5 T NaYF, @ B, YOI Bk g, &b B ith. #R N, JH 980 nm 4L bk
FEECR T L2 BRI 4006 . 2006 R, HZOEEREAE S T % FEc G iE. X M RATH (XRD)SE KW, %77
4% NaYFy @ Er, YO 9K b8 T TR A 7S IT i B, WIS T 9K i 3 3 R LB, AR Stz Bas s Erd i)
IS R AEGHAT T Stark 23T EE, W ISR R L 3EAT T )8, #E—AESE T 980 nm ot Tk ERTE T
M AL, — A& gl AN 980 nm YT I FE (R AWK, S5 — A&l 980 nm Y615, MRS R
ARE, ARG IR 980 nm Tl FE(RE RS B A).

XA NavF, : B, YD R Stark 444 AHS

Liquid Preparation of Soluble NaYF, : Er**, Yb®" Nanocrystals
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Abstract The NaYF, : Er¥", Yb*" nanocrystals have been prepared by liquid crystallization from glyc-
erol. Red at 660 nm and green at 550 nm upconversion emissions were observed from NaYF, - Er’, Yb*'
nanocrystals under 980 nm excitation. The X-ray diffraction patterns confirm the nanocrystals are cubic and
hexagonal. The mechanism of nanocrystal upconvertion has been studied. The Stark splits of two excitated
states of Er*" have been calculated based on theory of crystallization fields. The results confirm the upcon-
verted mechanisms in the NaYF, : Er¥", Yb®" nanocrystals are due to two processes, one is a consecutive
absorption of two 980 nm photon process, and the other process is that electrons transfer to substeady states
after absorption of 980 nm phaotons, then absorb 980 nm photons.
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Figurel XRD patternsof NaYF, : Er¥',Yb®" nanocrystals
(A) Prepared by sol-gel-annealed; (B) prepared by liquid crystallization
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Figure2 TEM imagesof NaYF,: Er*’, Yb*' nanocrystals
(A) Prepared by sol-gel-annealed; (B) prepared by liquid crystallization
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Figure 3 Up-conversion emitting spectra of NaYF, : Er¥', Yb®'
nanocrystals excited at 980 nm
(A) Prepared by sol-gel-annealed; (B) prepared by liquid crystallization
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Figure4 Up-conversion fluorescent mechanism of NaYF, : Er¥", Yb®" nanocrystals
A JMM B
. 0.40 W >
% % 0.40 W,
E 0.35 W g
lMﬂ H \ 0.35 W|
J\/\J/LOGO %
Vl\ 4 W 030 W
J\/\-»/ngg x " A 025 W
T T T J:A—‘-/;IU:IS Al T T T T Ig%g %
500 550 600 650 700 500 550 600 650 700

Wavelength/nm

Wavelength/nm

B 5 AFZHAEEMA N NaYF, @ BT YD 90K (10 ek i 1
(A) BT - be gl difil 46, (B) e U 45 i ohil o5

Figure5 Up-conversion emitting spectraof NaYF, : Er*", Yb®" nanocrystals excited at different pump power

(A) Prepared by sol-gel-annealed; (B) prepared by liquid crystallization
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Figure 6 Log-Log coordinate of variation of red and green upconversion intensities with pump power for NaYF, : Er**, Yb®' nanocrystals

with different structures

(A) Prepared by sol-gel-annealed; (B) prepared by liquid crystallization
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