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Effect of H;BO; on Composition and Luminescence of Sr,CeO, Phosphor
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Abstract: The crucial factors affecting the synthesis of Sr,CeO, phosphor by flux assisted solid-state method (FASS)

was optimized by orthogonal test. The effect of H;BO; and molar ratio of raw materials (ns/nc) on the luminescent

properties of Sr,CeO, were studied. XRD patterns show that the synthesized Sr,CeO, crystalline powders possess the

well structure when keeping the molar ratio of ng/nc. at 5.5 and doping H;BO; of 6.5wt% as flux. Compared with the

samples prepared by conventional high temperature solid-state method and sol-gel method, photoluminescent

measurements indicate that the luminescent intensity of the Sr,CeO, obtained by FASS are enhanced by 201.2% and

15.7%, respectively.
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Table 1 Orthogonal experiments for formation conditions of Sr,CeO, phosphor by flux assisted solid-state method
Samples T/C t/h HiBO; / wt% ng / nee Intensity of PL / A.U.
No.1 1100 2 5% 1:1 162
No.2 1100 3 10% 2:1 209
No.3 1100 4 20% 3:1 110
No.4 1200 2 10% 3:1 613
No.5 1200 3 20% 1:1 194
No.6 1200 4 5% 2:1 485
No.7 1300 2 20% 2:1 121
No.8 1300 3 5% 3:1 698
No.9 1300 4 10% 1:1 181
T, 481 896 1345 537
T, 1292 1101 1003 815
T; 1000 776 425 1421
M, 160.3 298.7 448.3 179
M, 430.7 367 334.3 271.7
M; 333.3 258.7 141.7 473.7
R 270.4 108.3 306.6 294.7
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Table 2 Ratio of raw materials doped with different amounts of H;BOs(ng/n¢=3)

Samples H3BO; / wt% CeO,/ g SrCO; / g HiBOs / g Intensity of PL./ A.U.

A 0% 34424 8.8578 0 2362

B 2% 34424 8.8578 0.2460 2481

C 3% 34424 8.8578 0.3690 2384

D 4% 34424 8.8578 0.4920 2319

E 5% 34424 8.8578 0.6150 2354

F 6% 34424 8.8578 0.7380 2534

G 6.5% 34424 8.8578 0.799 5 3623

H 7% 3.4424 8.8578 0.8610 2338

1 8% 3.4424 8.8578 0.9840 1987

xR3 FYUUBEELERBLILHINXR
Table 3 Dependance of products on stoichiometric composition of raw materials
Samples ne /1 Raw materials Products
SrCO; / g Ce0,/ g HiBO; / g Main Inor

A 2 2.9526 1.7212 0.3038 SrCe0; Sr,Ce0q; SriB,05
B 2.5 3.690 8 1.7212 0.3518 Sr,Ce0y SrCe03; Sr;B,06
C 3 4.4289 1.7212 0.3998 Sr,CeOy SrCeOs; Sr3B,05
D 4 5.9052 1.7212 0.4957 Sr,Ce0y Sr(OH),H,0; Sr;B,05
E 5 7.3815 1.7212 0.5917 Sr,Ce0y Sr(OH),H,0; Sr;B,05
F 5.5 8.1197 1.7212 0.6397 Sr,CeOy Sr(OH),H,0; Sr;B,04
G 6 8.8578 1.7212 0.6876 Sr,CeO, Sr(OH),H,0; Sr;B,05
FI Cooling not exposed to air Sr.Ce0, Sr0; unkown
2 Washing with boiling deionized water and drying Sr,CeOy Sr;B,06
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