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Abstract; utilizing cubic NaYF, nanoparticles as cores, we synthesized hydrophobic core-shell a-
NaYF,/B-NalLuF,:20% Yb,1% Tm upconversion nanoparticles under a mild solvothermal condition.
The core-shell nanoparticles were characterized by X-ray diffraction, transmission electron microsco-
py, Fourier transform infrared spectrometer and fluorescence spectrometer. The measurement results
showed that a-NaYF, cores were about 10 —15 nm, and average size of a-NaYF,/B-NaluF,:20% Yb,
1% Tm upconversion nanoparticles was about 20 nm. Both the core and core-shell nanoparticles pos-
sessed narrow size distributions. The core-shell nanoparticles showed stronger luminescence intensity
than those of cubic NaLuF,:20% Yb,1% Tm with similar size. The detection results showed that this
kind of hydrophobic core-shell a-NaYF,/B-NaluF,:20% Yb,1% Tm nanoparticle has a higher po-

tential value in biomedical applications.
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Fig.2

(a) TEM images of NaYF, core nanoparticles. (b) TEM images of a-NaYF,/B-NaluF,:20% Yb, 1% Tm core-shell

nanoparticles. (c¢) Size distribution of NaYF, core nanoparticles. (d) Size distribution of a-NaYF,/B-NaLuF,:20% Yb,

1% Tm core-shell nanoparticles.

%‘%ﬁﬁ%ﬁﬁ )ll.7k§i€ﬁE

¥ T 85 B9 % NaYF, 99K & 5 NaYF,/
NaLuF,: Yb, Tm 2440 AR A 43551 5 5 i 4
() KBr L 1: 100 145 & iR A IF 16 R, 1 A E 5L
AR LTSGR R 24T 20T, AR AR 4K
T g, £ 3 11,3 000 ~2 800 cm ™' 4b
1) 568 UG 2 C—H 8 14 X R 5 B %o iR A 45 i 31,
1430 ~1 290 em ™' Z [ & C—H [y A& i iz
B, BAATERES A ETEA ML C—H 5, 71700 em ™

3.2

100
" CO,
£ 5o C—H
e c=cC
& C—H C=0
[0]8
1 | | 1 | |
4000 3500 3000 2500 2000 1500 1000
v/em™
B3  «-NaYF,/B-NaLuF,:20% Yb, 1% Tm 44K % - i) /8
B AL
Fig. 3 FTIR spectrum of o-NaYF,/B-NaLuF, : 20% Yb,

1% Tm nanoparticles

Fe A — R W, A 8 TR ¢ =
O MR gl , e TR S PR IE M A, Rl RE
FE 1700 em ™' ZEATIBAFAE—S C =C [H IR i |
15 F T 3 B AR T 4 € =0 MRS i o . 7EZN
KR B 5 A v, FRATTI AR AR Sy 2 T
PR, 2TAMGIE R, ZE 40K T R 1 C B 1 T
Bk M B AL AR LR % NaYF, 990K 5
NaYF,/NaLuF,: Yb, Tm GKRF 0] LL A B3R O
BE T B W P BT VR, I E 9 KR 3%
B T 5K 3L,
3.3 RAHFMHRIE

T WS RE B RO T, FRATTH A Y
NaYF,/NaluF,: 20% Yb, 1% Tm 44 K ki -3 B 7E
WO, Bl 4(a) HH-7¢ NaYF,/NaluF,:
20% Yb, 1% Tm 4 K i 53 HUAE 0 O e o 119 Jif
F o IR R AT LU H GARRE T AE 38 O e PO A
5 W VI (RS L, 75 S O -0 T I P DL IR I 4 0K
K AEAR e i B AR R 4F . B T AE7S fAH
) NaLuF, 52)2H8242 T Yb Ml Tm B ¥, 525 1l
A RE S AT LA I 980 nm AYELLAMG it T
ERE R, R GRS A UG, B 4(b) RTE



386 K ot

¥R

5 36 4

980 nm YT LLAMEIL A T, NaYF,/NaluF, : 20% Yb,
1% Tm GEKKLF 1) LA, WEIT AT LIE
VAR T R AT DL A 5 Y SR A0 ARk
T R0 53 BB BT 7K R 11 25 1 A G55 AR 1 1Y)
JEEEGRIARSS A P2 T AR5 A R 5% A4

g @ =
= i =
= 'ﬁ. -
[75] [95] 5]
Yt — —
(D] (5] (5]
2 IS
=t "g =
D) =)
E g s
= s
o) Lo Y _—

K4 (a) a-NaYF,/B-NaLuF,:20% Yb,1% Tm 44K Hi T
SYHAERR e B9 U5 (b) £E 980 nm ZLAT 6
KT K a-NaYF,/B-NaLuF,:20% Yb, 1% Tm 44 K4
THEBER WA AR A,

Fig.4 (a) Photograph of a-NaYF,/B-NaLuF,: 20% Yb,

1% Tm nanoparticles dispersed in cyclohexane. (b)

Emission photograph of a-NaYF,/B-NaLuF,:20% Yb,

1% Tm nanoparticles solution under 980 nm laser

excitation.
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Fig.5 UC emission spectra of a-NaYF,/B-NalLuF,:20% Yb,

1% Tm and a-NaLuF,:20% Yb,1% Tm nanoparticles

under 980 nm NIR excitation
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Fig.6 Schematic diagram of Yb’*-Tm’* energy transfer and 2R RS A% S 0 i 45 A -
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