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Abstract

A series of Pr3+ doped YBO3 and Y3;BO¢ phosphors were prepared via solid-state reaction. XRD, SEM,
PLE and PL spectra were used to characterize samples. The results revealed that the dosage of B
plays an important role in the formation of the final product and the samples were irregular and
granular. Under UV excitation, Y3:BOs:Pr3+ phosphors showed strong red luminescence (1D2—3H4),
while the blue-green emission from 3P, was quenched. The strong luminescence region of
YBO3:Pr3+ is distributed in the ultraviolet region (250 - 330 nm). In the visible region, the lumi-
nescence from the 3P, level is weak. The analysis of luminescence mechanism shows that because
Y3BO¢ has higher phonon energy than YBO3, Y3:BOe:Pr3* is dominated by 1D; luminescence in the
visible region, and the luminescence from the 3Py level is quenched, while the luminescence from
the 3Py to ground state can be observed in YBO3.
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Figure 1. XRD patterns of the products with different Y/B ratios
& 1. [E Y/B tL{ERIF=1H) XRD B

25 b, AV HILLY/B =2/1 FY/B = 1/2 BH#ES T 51 Y3BO, M1 Y3BOG Ff it FEEHT 7 R FIREE () Pr™
Bk, K2 £ YBOyxPr! (x=0.001, x =0.005, x = 0.01, x = 0.015, x = 0.02) RFIEE M) XRD Bk, 4558 &R
NFAB AR FEFES T E R4S YBO; Ax#ER) PDF + Fr(JCPDS 8-194)fRUFHIILAD, BA A& HEl. Wi
P B RR YBO, KRS, Pr B THEN YBO, k)G, AR YBO JE 5 i S 4 K 72 AL 5 .

K] 3 8 8 AR [R5 24 W ) Y3BOg:xPr'™ (x = 0.00, x = 0.005, x = 0.01, x = 0.015, x = 0.02)%¢ Y&k
XRD Bk, B BT 5 TS E S Y3BO6 AR PDF &/ (JCPDS 50-1745)fHUCHED, JoH e 4404, it
B Pri 4B N Y3BO, i, NSRRI SRS

DOI: 10.12677/app.2020.101009 78 I EEY/BEH


https://doi.org/10.12677/app.2020.101009

O

x=0.015

o

x=0.011

N

x=0.005
JLLJ N , Jt ‘\ “ A A s WY sl soen
x=0.001

1, Ae rw s = ‘N-”'.~4M
JUWWL L

JCPDS 8-194(YBO,)

10 20 30 40 50 60 70 80 90
26/(°)

Figure 2. XRD patterns of the prepared products for YBOs:xPr*™ (x = 0.001, x = 0.005, x = 0.08,

x=0.011,x=0.015)
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Figure 3. XRD patterns of the prepared products for YsBOg:xPr*" (x = 0.00, x = 0.005, x = 0.01,
x=0.015,x=0.02)
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Figure 4. SEM images of (a) YBO;:1% Pr**, (b) Y3BOg:1.5% Pr** and (c) YBO,/Y3B04:0.8% Pr** phosphors
[& 4. (a) YBO;:1% Pr**\ (b) Y3BOg:1.5% PrP*#i(c) YBO,:/Y3BO4:0.8% Pr # Ay R {5
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Figure 5. PLE (a) and PL (b) spectra of YBO;:xPr*" and energy level diagram of Pr** (c)
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Figure 6. PLE (a) and PL (b) spectra of Y3BOg:xPr’" and energy level diagram of Pr’* (c)
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Figure 7. PLE (a) and PL (b) spectra of YBO3/Y;BOg:xPr’"
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Figure 8. CIE chromaticity coordinates of YBO5:xPr** (a), Y3BO¢:xPr’" (b) and YBO,/Y3BO¢:xPr** (c) phosphors
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