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Preparation and Upconversion Luminesecent Performance of
Gd,0;:Yb*,Nd*, Tm*/SiO,/Ag Nanocomposite
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Abstract: The Gd,0;:Yb** ,Nd** , Tm**/SiO/Ag nanocomposite was synthesized by multi-step chemical methods.
XRD, TEM, EDS, XPS and CLSM were used to characterize the prepared samples. The results indicate that the
upconversion intensity reach to maximum when the doping concentration of Nd** and Tm* ions reach to 1.0% and
0.5% (n/n) in Gd,O3; matrix with low phonon energy and good chemistry stability, respectively. Moreover, the blue
region intensity is enhanced 1.70 times obviously due to the surface plasmon resonance effect by absorbed Ag

nanoparticles.
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1.1 i F

N K G R £L (G (NOy); - 6H,0,99.99%) , 75 7K
4 i B2 52 (Yb(NOs); - 6H,0,99.99%) , H.7K £ filf iR 4
(Tm (NO3); - 5H,0,99.99%) , 7K £ fif B2 % (Nd (NO5); -
xH,0,99.99%), IR % (99%), J&i MU fik & Z, ik (TEOS,
>99%), L, 1(99.7%) , 7K (25%~28%) , 3- 24 FE TH i =
LR BLRE BT (APTES, =80%) , il TR 4 (=99.8%), &
TE(=99.0%) , LB (=99.5%) , A< L5
B o B el R 1 [ 2
1.2 RIEFHE

& S H B U5 (TEM,JEOL JEM-2011,120
KV)H T RAEFE S 09 KN FIE SR, FF 5 0% FH 20 18 Fn
gt X BB RS54 (XRD, Philips X'pert,
Cu Ka #12,1=0.154 nm,U=40 kV,I=150 mA ,26=
10°~70°)M , X SR EETE (EDX , JEOL JEM-2011)%f
FE i oC &R #E AT E M A, A XPS (ThermoVG
Scientific) £ AR XA RER BB S AT 4001, WA 5
(1) 4 b =] UL — 35 21 71 % B (UV-Vis-NIR) ) I 1 1%
(Shimadzu SolidSpec-3700)., | %% 4t & 't 1% A8 FI e
A 808 nm UG AR (~300 mW) 1 O 3 5 4 1 il
(Zeiss CLSM 710)ic 5%,

1.3 H&RE&E
1.3.1  Gd,0:20%Yb*, 19%Nd* , x%Tm™ ) i 7

B — WA ELY GA(NOy)s, YB(NO,);, Nd(NO5);
I Tm(NOs), WA 2.7 ¢ WK ZE T 100 mL 17K
VST TP B RE B — VI, W ICEE 90 C A%
P IS FE RN 4 b, SOV EES RS | K & B4
VR 3 K BRIGHE 60 CAAMF R T 12 h, &Y
£ 700 CHAMF TR 2 h,

132 Gd,0:20%Yb*, 19%Nd* , x%Tm>/Si0, (1)l &

4 0.20 g H45EF 1 Gd,05:20%Yb™ , 1%Nd* 2%
Tm** #5143 BT 20 mL B9 7K F1 80 mL 1 £ B 1) 1R
BUEWP RS 20 min, BEFEISIZIEINMA 4 mL
K RIGHREINA 120 L TEOS ¥ , i £ 5 hi
8 h ZJa , W% 3] 50 mL #5048 7E 6 000 r-
min™ FE T B0 15 min, KRS B2 pH=7,
1.3.3  Gdy05:20%Yb*, 19%Nd* ,x%Tm>/Si0,/Ag 1]

il %

B, B AL Gd0:20%Yb™  1%Nd* 2%
Tm*/Si0, 44K UKL JiT A E] APTES 19 & BE W (S
mL APTES/100 ml. Z ), % i FH$E 24 h, &0 |
VEZJE K AR BRI T 100 mL AR AW
IEBEFE 12 h, RNZSH G KM B Ve 3 IR,
SRIGHE 60 CHAF T T4 12 h,

2 SRS

Gd,0520%Yb* , 19%Nd* , x%Tm*/Si0/Ag 4K =
BRI G R R R 1 R A R R LR
3ANTTIA (1) 38 3 A LT E I R iR, AR
Gd,0520%Yb* , 1% Nd* , x% Tm> 44 Kok 19, (2) H
Stsber 7775 % Gd 0, #AT —FALRE)Z R, (3)
APTES #E e {5 156 71 X — 40 Ak ik J2 2% 1 i 47 2 S48
Wi, XS R T Ag A0K IR,

M 2(2)H9 TEM 7] 1L R4S 9 ~330 nm HY Gd,04
20%Yb* , 19%Nd* , 0.5% Tm™ 44 KUk HL A 55 47 (1) 5
e, A ~25 nm 1 Si0, /M HLZE TS |, Gd,05:20%
Yb*, 19%Nd*,0.5%Tm*/Si0, 44 K FiUkr (1) 5 05 34—
(1 2(b)), 38 i i LE B R ] APTES 19 2 55 (-NH,) 18
i, Gd,05:20%Yb* , 19%Nd*,0.5%Tm*/Si0, 41 A kL
F M B ~20 nm HL 90K BURL 5 42 W, T TR 1L
Gd,0520%Yb* , 1%Nd*,0.5%Tm>/Si0/Ag DK EZ &
R 2(c)).
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Fig.1 ~Schematic illustration of preparing process of Gd,0::20%Yb*,1%Nd*" x%Tm“/SlOz/Ag nanocomposite

(a) Gd,0520%Yb*,1%Nd*,0.5%Tm*, (b) Gd,05 20%Yb*,1%Nd*,0.5%Tm*/Si0; and (c) Gd:05 20%Yb*,1%Nd*,0.5%Tm*/Si0/Ag
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Fig.2 TEM images of nanoparticles
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Fig.5 Upconversion emission spectra of (a) Gd,05:20%Yb*,1%Nd*x%Tm* and (b) Gd,05:209%Yb* x%Nd*,0.5%Tm*

samples under 808 nm laser excitation
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Fig.6 (a) Upconversion luminescent images of samples under 808 nm laser excitation;

(b, ¢) Corresponding CLSM imagings of samples
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