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Abstract: Yb**:Y,0; nanocrystalline powder was prepared by co-precipitation method using a matrix material of
Y,0; doped with different concentrations of Yb**, and the Yb’*":Y,0; transparent ceramics was fabricated by
vacuum sintering at 1700 °C, 1x107 Pa for 5 h. The structural,morphological and luminescence properties of the
sample were charactericzed by XRD, TEM, fluorescence analyzer. The results show that Yb* dissolves completely
in the Y,0; cubic phase, the particles of Yb**:Y,0; are nearly spherical with narrow size distribution and the
average diameter of the particles is in the range of 40~60 nm. The relative density of Yb**Y,0; transparent
ceramics is 99.7%, the transmittance of the Yb**:Y,0; transparent ceramics exceeds 80% at the wavelength range
of 600~800 nm. The FWHM (Full width at Half Maximum) of the absorption peak around 950 nm of Yb*:Y,0,
transparent ceramics is 26 nm, the FWHM of the emission peaks around 1 031 nm and 1 076 nm of these

ceramic samples are 13 nm and 17 nm.
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Fig.1 XRD pattern of the precursor



262 Jd Hl fk

A

24 %

Kl 2 TSR AR DTA-TG #h4k . KT Al LA
th, £ W8 Sy W B | R W TE AL R A T R i)
AHARAE BT SRAA ) DTA BHZEH 102 °C A WE #hide 3 22
2 DRI R B (8 W BT A 235 & 7K R 28 ) A I B 5 | kS
1, 5% 728 1 a-Y (OH); A8, 7E 294 CH1 510 CZ A
2 AW S A R B TG iR R 7R X 2 AN IR
JEE A W I B K T 294 CCIRFAIE R I o-Y(OH),
BE— 2 6 K B 78 Sl BARLEE R YOOH AP ] AR | 78
510 °C 1 W FA e 52 WY v (5] AH I 1 ] 4400 57 7 5 4

Y,0, tHEEAS

100 d40
80 430 ~
o0
420 £
X 60 >
5 o) -
20F -10
20 2
102 °C o -20 @
of 294°C 510°C I

30

4-40

1 1 1 1 1
0 200 400 600 800 1000
Temperature / 'C

K2 Hi9K{R DTA-TG B2k
Fig.2 DTA-TG curves of the precursor

Kl 3 R i KA 7E AN () 4B 08 1 B2 T /9 XRD &
MBS TR B 700 °C, 1 9K 1A 57 4G AR Sl 4l 1Y) 5T
Y,0; %5, 5 PDF K R No.43-1036 — 3%, A Hfth
AHH I X B2 2 0 T8 758 2 B A Y,0, fb
F i, PE BB IR T 2 000 °C AT S AR AR B | U
W1 Y,0, fiRn RO 7R K P B be iR B A1 559 0
TN AT S W e B AR /N MR IR 4 v F 1100
C, HAG PR R B, AT 5 I v e A8 /N | BEITIZ

TN A ALY AT o 1 | UENL T SN

(222

(400)

(
@11)
(332)
@31
% 611
g
(@]

Transmittance / %

211)

» A A A 1000 C
P h-.—:—ahh....——___ 900 C
A A - A .
'\ 800 °C
~ A e 700 °C
L} T L) T 1
20 30 40 50 60 70

20/ (°)
B3 Yb*Y,0, B A B BE T XRD ]
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different temperature
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Fig.5 Transmittance of Yb*:Y,0; transparent ceramics
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