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Effect of Bi** Concentration on Photoluminescence Properties of Y,03:Bi** Phosphors

LI Qian', ZHANG Biao', SHI Zhonggi', KANG Yongfeng*
(1. State Key Laboratory for Mechanical Behavior of Materials, School of Materials Science and Engineering,
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Abstract: Y,03:xBi*" (x=0.05-1.0% (mole fraction)) phosphors were synthesized by a solid-phase reaction route. Effect of Bi®"
concentration on the phase composition, microstructure and photoluminescence (PL) performance was investigated. The results show
that the lattice parameter and cell volume of Y,Oj; host increase with the increase of Bi** concentration. In addition, the phosphors are
equiaxed grains, and the grain size increases gradually from 250 to 600 nm with the Bi*" concentration increasing. The emission
spectra of Y,05:Bi*" phosphors excited by ultraviolet light (1x=335 nm) are composed of three broadband emission spectra centered
at 370 nm, 410 nm and 483 nm. The ultraviolet-emission at 370 nm and blue-light emission at 410 nm appear due to 3Au—>1Ag and
3EL,—>1Ag electron transitions of Sy sites of Bi*", respectively. The blue-green emission at 483 nm occurs due to *B—'4 electron
transition of C, sites of Bi*". The Y,05:0.25%Bi*" phosphor shows the optimal PL performance. The concentration quenching occurs
when Bi*" concentration is higher than 0.25% due to the dipole-dipole interaction between Bi’" ions. The color coordinate of
Y,05:0.25%Bi*" is (0.159 2, 0.218 1), and the color rendering index Ra is 69.27, indicating that the as-synthesized blue-green
phosphors have a broad application prospect in the field of white light-emitting diode.
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Fig. 1 XRD patterns of Y,05:xBi*" (x=0.05%, 0.25%, 0.50%,
0.75%, 1.00%) phosphors
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Fig. 2 Lattice parameters and cell volumes of Y,0s:xBi’"
(x=0.05%, 0.25%, 0.50%, 0.75%, 1.00%) phosphors
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phosphor
| 3P2
3PI
4 l 3Au
. _ ] 3A
3Eu
A JB
34, 3B
370 nm K
BPO
483 nm|
410 nm
Ss 2 'A, 'S, G, 'A

K5 Y,05:Bi* SR fiE A
Fig. 5 Energy-level diagram of Y,0,:Bi** phosphors

BEZ . 7F 335 nm KAMCBUL I, Se {4 B o
JAHRTRAE 4 A B 4 B P IRIT, G A
Bi* A2 T R A ' A2 4 Bl 4B W T ERIT
HIE 4 AT40, Y,05:1.00%Bi> 5tk 1 & 55t
370nm. 410nm. 483 nm 3 PR GG R, R AE
T 44 CE;>'4,. PB4 BIFIRIT . 4R
KN 370 nm (R, SRR RSDERE KA
410 nm [ FR—RYE, FFH 410 nm 16RO
T, ok G 337 A1 373 nm 2 AN WA ZH
XEW], 410 nm BT LB K Se A BT
A A, R A E, R FRRE, T TR
HL 12380 23 R it DA AR SRR S BRIT B O oK, R
AR BN E T P A T RRAE, MR
Wt P 483 nm MU CEER, WO GEE
H1 325 F1 345 nm AR 41K . %] B A2
W7 R AE 4B F A 4 1R A TR
Ao AT 24 BEGE TR BE B DL EAR S BRAT (0 e R 1
Rk, Bk B BEH. BN, BT G AR Bt

R B A I RESRIT 1T % 4

B 6 ARFABIRGEN Y,05xBi 9 R
335 nm EAMGHEUK ARG G . 1 6 nTLLE H,
HTAb T Se st B RAE T A4, Bl °E,—'4,
HLFIRIT, AT G AL B RAET PB4
THRAT, 453 Y 05:0B e 0 BIE I T 370,410
483 nm 3 NEHHFEIE . S4h, B BB AR
FEREIN,  REHERE TR B AR, (H
TR R S U 1) R e o B A T I AR . AR,
B B RGN, 370 nm AR X ) 658 R A
R TR K IR W S, U B b T Se A AT
A4, BT IRITEHIRS ;M BY W=
0.25%I1f, 410 F1 483 nm Ak 1) A] WL & 5 55 i 347 14
V48 908 2 e KA, WAL T S A7 S5UMT Co 07 25 B
() *Ey—'A, M1 *B—'4 WP EGTEWHGIE; 2 Bi*
BT IR FEAR SR, 410 1 483 nm (¥ & 5 5 5 343K
WES, BT Se B 2R Cy 7 5510 BiY 19 PB4,
PB4 WPEREBHIRSS . X h T G
RE R BT Se 7 510 B RAE T R #ete, 9—
J7 18] B2 ) (AR H A AR 2 PR S K

Apx=335 nm M - = - x=0.05%

Lop f; x=0.25%
o ch - x=0.50%

. 2 —=- x=0.75%

—=- x=1.00%

Intensity
o
W
T

0.0

300 400 500 600
Wavelength/nm

K6 Y,0,xBi* (x=0.05%, 0.25%, 0.50%, 0.75%, 1.00%)
g iy &P
Fig. 6 Emission spectra of Y,0;xBi*" (x=0.05%, 0.25%,
0.50%, 0.75%, 1.00%) phosphors
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