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Abstract; YAG: Ce, Yb nano-phosphor with different doping concentrations was synthesized under
various sinter temperature via sol-gel method. The morphology and structure of the resulting products
were characterized by scanning electron microscopy (SEM) and X-ray diffraction (XRD). The lu-
minescence properties of the phosphors were studied by photoluminescence spectra and lifetimes.
The samples show a rise in particle size with increased calcination temperature. Under 1 000 °C,
pure YAG phase with an average particle size of ~84 nm are obtained. The quenching concentration
of Yb** in the aforementioned phosphors exhibits a decrease from 10% to 5% , probably due to more

homogeneous distribution of doping ions in the system of sol-gel products.
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Fig.1 SEM images of YAG: 1% Ce, 5% Yb phosphor. (a) High temperature solid state reaction method. (b) Sol-gel method,
1200 C. (c) Sol-gel method, 1 000 C. (d) Sol-gel method, 950 C. (e) Sol-gel method, 900 C. (f) Sol-gel
method, 850 C.

YAG:1%Ce, 5%Yb SS Method YAG:1%Ce, 5%Yb SG Method 1 200 °C YAG:1%Ce, 5%Yb SG Method 1 000 C
4or(2) 80 60 .
) Max.  4.87 pm (b) Max.  528.15 nm (c) Max. 21347 nm
301 Min. 091 pm 60F Min. 49.81 nm Min. 32.37 nm
= Mean 2.19 pm = Mean  202.12 nm = 40 Mean  83.51 nm
: : :
S 20 3 40 3
20
10 20
1 2 3 4 5 0 100 200 300 400 500 40 80 120 160 200
Particle size/pm Particle size/pm Particle size/pm
YAG:1%Ce, 5%Yb SG Method 950 C 75F YAG:1%Ce, 5%Yb SG Method 900 C T5F YAG:1%Ce, 5%Yb SG Method 850 °C
F(d Max.  173.83 nm ] Max.  142.03 ¢ Max.  93.37 nm
1201 (4) Min, 1456 nm (e) Min 1617 m ® Min| 2034 nm
- iy Mean  67.24 nm = 50 Mean  54.34 nm - 50 Mean  45.97 nm
= = =
= 80 z =
3 S 3
25 25
40
0 : e — 0 ] 0
0 40 80 120 160 25 50 75 100 125 150 20 40 60 80 100
Particle size/pm Particle size/pm Particle size/pm

B2 YAG: 1% Ce,5% Yb ZEBRAR M Gl (a) Wil 2 SN 5 (b) W IE-BEICEE 1 200 °C 5 (o) W R-BERRIL
1 000 °C ; (d) BB ,950 C 5 (o) IE-BERTE 900 °C ; (f) I EE-BET 1,850 °C

Fig.2 Histograms of YAG: 1% Ce,5% Yb phosphor particle size distribution. (a) High temperature solid state ( SS) reaction
method. (b) Sol-gel method, 1200 C. (c¢) Sol-gel method, 1 000 C. (d) Sol-gel method, 950 C. (e) Sol-gel
method, 900 °C. (f) Sol-gel method, 850 °C.
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Fig. 3
(a)High temperature solid state(SS) reaction meth-
od. (b) Sol-gel method, 1 200 °C. (c¢) Sol-gel
method, 1 000 °C. (d) Sol-gel method, 950 C.
(e) Sol-gel method, 900 C. (f) Sol-gel method,
850 C.
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Fig.4 Photoluminescent( PL) spectra of YAG: Ce,Yb phos-
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