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Abstract; The nanostructures composing of Na, _ K ErF, @ NalLuF, core@ shell were synthetized with
0% —8% K™ doping mole fraction in the cores. XRD results reveal that all of the nanoparticles are
the hexagonal structure. The research results show that the intensity of UCL at ~650 nm increases
at first and then decreases with K" concentration under 980 nm excitation. The intensity is enhanced
3.7 times with 4% K* doping, compared with that of NaErF, @ NalLuF, core @ shell without K”
doping. Furthermore, the slopes of relationship between UCL intensity and pumping power are from
1.91 to 1.76, for the two nanostructures undoped and doped with 4% K™ , respectively. Our results
suggest that the strategy of K* doping in NaErF, @ Nal.uF, nanoparticles is an efficient solution to

improve the luminescence efficiency of NaErF,@ NaLuF, nanosystem.
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Fig.1 SEM images of Na,_ Li ErF, nanocrystals with x =0

(a),0.02 (b),0.04(c),0.06(d), 0.08(e) and

Na, K ErF,@ NaLuF, nanocrystals with x =0(f),

0.02(g), 0.04(h), 0.06(i), 0.08(j). The scale

lengths are all 50 nm.

Kl 2 J&/8 T Na, K ErF, @ NalLuF, (x:0 ~
8% ) %t R IV NKALTTE 980 nm KWL T 1Y
R ROGEREE . NIEL 2 FTLUE TR R AL Y
A ROCER R B S AR L0, IR B TR
H B Ex®t 22 (8] P A T AR CHA RO 52 St
B CF,, +11,, 0 Fy ) IrEL (45 B g6
RESR HYIR SAT TR B T 200ERE, (HIRER
A2 BEE K™ B2 B YR I, 49 KR 11y %0t
S I S R S s Y RLARE ek 1 &0 Hh BLTE
4% K BAAL, A AH T8 K™ 38 42 0 44 K
5 R REERIN T 3.7 15,



906 k6 ¥ # $39 %5
BRIE TLRBG I, TS B0 K i ik et
(a) NaK.ErF,@NalLuF,

Intensity/a. u.

Intensity/a. u.

3.7
«l»()SOnf\'g- — =()
x=0.02
o o x=0.04
A — =006
1 L x=0.08
0 2 4 6 8
K* concentrtion/%
pay |

T T I T T
500 550 600 650 700 750

A/nm
25 (b)
\ “Fin
201 AN Hip
= Sy
ME ] 5 = \ 4F9/2
S AN| oo
E:‘Q 10 A Lin
z
= iz
51
oL A 2 sz
EF'M

K2 (a) BREAFWKE K B F 1 Na,_, K EF, @
NaLuF, (x:0 ~ 8% ) 4K & i |- 6 e % o 56 i
(b) 980 nm & T, NaFrF, @ NaLuF, £ &
Er' BT B ORI

(a) Upconversion luminescence spectra of Na, _ -

K, ErF, @ NaluF, (x: 0 — 8% ) nanocrystals with

Fig. 2

different concentrations of K* ions. (b) Upconver-
sion mechanism of Er’* in NaFErF, @ NaLuF, nanop-

article (excited by 980 nm).
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Fig.3 (a) X-ray diffraction patterns of Na,_, K ErF, @

NaluF, nanocrystals(x: 0 — 8% ) compared with the

standard pattern of JCPDS No. 16-0334. (b) Zoom

area of the diffraction peaks at 53.4°.
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