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Abstract : Mono-dispersed up-converting luminescent nanoparticles of NaYF,: 20% Yb’* ,2% Er’*
with uniform size and morphology were prepared via the thermolysis method using rare earth chloride
as the precursor. The crystal structure, morphology, and upconversion properties of the samples
were characterized by X-ray diffraction( XRD) , scanning electron microscope (SEM) , energy dis-
persive spectrometer ( EDS) , X-ray photoelectron spectroscopy ( XPS) and photoluminescence spec-
trum. The results show that the samples belong to the hexagonal system ( space group: P6) and
therefore verifies the phase purity of the samples. The sample exhibits the morphology of hexagonal
disc with a diagonal length of about 77 nm and a thickness of about 54 nm. Under the excitation of
980 nm laser, the samples exhibit characteristic emission of Er’* peaked at 523 nm( green) , 542

nm( green) and 656 nm(red), which can be attributed to the transition from the level of *H,, ,,
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‘S, ,, and *F,,, to the level of *I,,,,, respectively. Both absorption of green and red were due to two-

photon processes.

Key words: thermolysis method; NaYF,: Yb’* Er'*;
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Fig. 1 Experimental flow chart for the synthesis of NaYF,:
Yb3 + , Er3 +

(1) 3 ST S 0 i B2 R 280,290,300, 310,
320 °C, HFE A B X 9 AR 152

(2) 43 57 SV st 6] A 30,45,60,75,90 min
T AR F I 5T RO R Rk
AR

(3) M T 5 R I JIn A2 6) T A5 B 49 oK b
TS, 43 BRI R B iIn A 3,6,9,12,15
mL B BT G KA I3 6 HZRAE
2.3 HSmRIM

K Bruker D8 X S £ A7 SOG4 i &5 44 1E
RS T, 7E Ni i€ Cu Kao(A = 0. 154 059 8
nm) FEFHAAT  HERVER Y 26 = 10° ~80°, 45
HEHEE N 5.0(°) - min ', R JSM-7600F 37 %
SR L S AMOEE TR i T AR R R R A T A
K HZEEARS FLX 800 26 GIEA T FE M b 47 I
S I DGR Ty 980 nm BOGHEF . K

F VG ESCALABMK 1T B FRETEAGIEFT X 5
LRGH FRETE 0T, L Mg Kac (1 200 eV) Rif &
U5, 760 ~1 100 eV JLFEN LA 1.0 eV 125K 3R
T X B8Ot FREIE (XPS) o

3 4R 5tk

3.1 AEIREXEHK NaYF,:20%Yb " ,2%Er’*
spAG)

2 SR A TR) A R BE (280,290, 300, 310, 320
°C) F NaYF,:20% Yb** 2% Ex** # XRD &, [ fi
SO B SRR - PDF#16-0334 DTHD B 4T, 3¢
HFE i NaYF, SlAH, B 5 E 7S 7 dh &R (25 .
P6) i AU A 5 R T AR A

" i 280 C
290 °C
o i ﬂ ,\ 300 °C
3.
g m I | 310 C
= 3
PR IR DU W b
s 558 = 52 g5 PDI#16-0334
S5 ==d z £a geag agge -8 g5
| Ly vy Sr=e8gees 99
20 30 40 50 60 70 0
20/(°)
B2 ORIES LR EE A LAY NaYF,: YO Er’* 40 Koh: 7
i XRD &

Fig.2 XRD of NaYF,: Yb’* ,Er’* nanoparticles synthesized

at different reaction temperatures
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Fig. 12 SEM images of NaYF,: Yb** |Er’* nanoparticles prepared with different amounts of oleic acid added
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Fig. 13 Particle size distribution of NaYF,: Yb’* , Er’* nanoparticles prepared when adding 3 mlL oleic acid. (a) Diagonal
length. (b) Thickness.
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