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Synthesis and Photoluminescence Properties of a New
Orange-Red Phosphor BaLaLiTeOg :Sm*™ with
High Thermal Stability
WANG Bohao,ZHAO Dan

(School of Chemistry and Chemical Engineering, Henan Polytechnic University,Jiaozuo 454000, China)

Abstract A series of orange-red phosphors BaLaLiTeOs: zSm*t with different Sm*" concentration (x)
was synthesized and their crystal structure, photoluminescence properties, lifetime and thermal stability
were studied. The results show that it features double-perovskite structure with tetragonal space group
I4/m.Under 404 nm excitation, BaLaLiTeOg :xSm®" can emit three peaks in the range of 550~680 nm.
The optimized concentration of Sm®" is 0.09. When z is over than 0.09,the concentration quenching hap-
pens due to the dipole-dipole interaction.The luminescent lifetime will be steadily reduced due the increas-
ing probability of non-radiative transition.The luminescent intensity will be gradually reduced due to tem-
perature quenching effect,but it remains 82.8% of the intensity of that at 25 °C at 150 “C.Moreover, the ac-
tivation energy is AE =0.312 57 eV, which demonstrates that BaLaLiTeOs : Sm®" is of high thermal stabili-

ty.Consequently, BaLaLiTeOg : Sm*" has potential application value in the field of luminescent material
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as an orange-red phosphor.

Key words high temperature solid state reaction; Sm®* ; thermal stability
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OB R BIESE , B E S 7E U Bon DRSS EE AN, 2018 4R, Shi AR T £ 58 50 R B AR
HEA BT SrLaMgTaOs : Sm® £ @300y , 330t R i 3 = F & B e 1 43 B4 310 1 650 nm., & 55638
1E 400~675 nm K FH EH — N ZEFEH LG . 2 Sm® BT R B I E/RE T 0.07 W, B B B
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DA B 25 4k 2R 50 A BR A B 9 BaCO, (ZEEE 99.99%) \La, O (SEEE 99.99%) . Li,CO, (ZEEE99.99 %) .
TeO, (ZEFE 99.99%) . Sm, O; (4 B 99.99 %) A J& &L, I A i i B A6 S B ¥, & Bl 4 T BaLaLiTeOs :
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PRAAT » R P B TE) A O B FIH BB R 5T T 4 I RS 560635

3 SRSt

3.1 XRD ¥t
K 1(a)F BalLaLiTeOg :xSm®*t % ¥ 8 XRD 5 Bt . 3B Amrithakrishnan #t#24 A\ ¥ SCHR , Ba-
LaLiTeO B A 14/m ZS BRI &R K BESEH , E 2, H S 2 «=0.568 2(1) nm,c=0.803 6(4) nm,
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La*" 1 Sm** WL & SR B, BB TR A8 08, H kvl A E B3 A KN Sm* AT EY K
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W/, B 5 B XRD A7 5 16 55 A E B 3l , X — s FT LA XRD A7 5 B R B 42

Bl 1 BaLaLiTeO;:xSm’" fi(a) XRD Kl Al (b) Rictveld [l i
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# 1 BalLaLiTeO;:0.07Sm®*" 8 Rietveld 3518 S %
2% BaLaLiTeOs BaLaLiTeQs :0.01Sm3* BaLaLiTeOs :0.03Sm®* BaLaLiTeQs :0.05Sm3*
LE 1y L'y 1Y) i3
Z5 () ¥ I4/m I4/m I4/m I4/m
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b / nm 0.568 2(1) 0.568 4(30) 0.568 3(863) 0.568 3(644)
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a=p=y /(® 90 90 90 90
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R, - 9.39% 9.43% 8.95%
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A P 5 Lty i J5 (L)
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b / nm 0.568 4(230) 0.568 4(386) 0.568 4(556) 0.568 3(289)
¢ / nm 0.803 6(972) 0.803 8(957) 0.803 8(347) 0.803 9(85)
a=p=y /(® 90 90 90 90
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Rup 15.0% 15.32% 15.07% 16.4%
R, 9.14% 8.86% 8.25% 8.84%
x2 2.20 2.29 2.22 2.65
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HERMTAERNER,0=3.6.8.10 AHRA T RIEBE TFEMESMEBR AR EHHL. WESWEH
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Bl 5 (a) BaLaLiTeOs :aSm® 9 B3 189 ¢ 36 77 fiv el fil (b) AS [l i JE T 1Yy CLIE 4 A8 ki ] %
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i) CIE 4454 (0.581 8,0.417 3) , o7 FAELL 8 X 3, SR LT 6 6.4 45 (0.667,0.333) B Wi ; 7E 25 CHE
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300 CHARMSES FemBAAMBECRS, NI T m K6 XBEE M@ BELE 300 CH, B4R
A5 70,559 1,0.439 3), AT A HIXF IR MR FE T, FEE R E AR A=, &R E K, &
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i REF SRS REB AL B BT Ca Y, , Zn AL O : yC ™, Rb, K, ,CaPO,F:Ev"*" Ml Y,
Al sGaos Oy : Ce* T,
3.4 MBEEDV

Bl 6(a) 2 BaLaLiTeOg:0.09Sm*" 32 MM 7ER R IR B T I R G161 . BRI RUE W, 3860 1 & iR
JE B S T TR ) A DT v T AR X R AR R K ALY . B 6 (b) R BalaLiTeOs :0.09Sm® 7 A [6]
BT RS E ML, MEEM 25 CHRET 300 CH, R ELEHart i 0.754 5 ms /N T 0.035 2 ms,
TR XA IR M R K TGRSR, TS B BB K Al R WA TR AR BT 5| AR B AR A8 Y BRE B 1Y
PNA Sm® " R A BB TR . WE 6(D IR, BRIP LN BIERT Sm* HEE G, R
WERE HopBBR . 2 G REHH B F 7T LIS R FF T IR B S IR B = 10 Ho . BB . 2R AL F° Ho)e
AEZ A HE T R A O RGR B EAS, T AR B0 6 & (642 nm) , R, ERB T, —EWHEENE TS
RSN IR ST RE R AE KB AR (P) L B Gy o BEGURI® Hly ), BE IS, XU TR R A 5 B TR
B B P, RN S HERD ., ZELANEEEB IR, PG AE BREZRXEENE
B JATTAT Al 2 2 P HL A B

Bl 6 AmRIEF BalLaLiTeOs :0.09Sm® " 9685 1 () & G 6 1% B Fn (b) A iy 2E it 2% 5 (c) BaLaliTeO; :0.09Sm®"
PN I I K IG AL B ; (d) BaLaLiTeO, :Sm®" 4836 85 18 HL #3 i 78 /1 X 1&
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1+ Aexp(_ki?‘Ej

KPP ICHFR TR BE, [ AEERE(T FHRHARBE,A HEE .k HB/RES HE(8.617X
1077 eV «K™1),AE RiE{LeE. WE 6(c), 23 WA HE,AE =0.312 57 eV, 7E 150 CHt & & i F 4350 F
2k 25 CHE Y 82.8% , H L FRATTIA A BaLaLiTeOs :0.09Sm® " 3 Y6y HA B iFp e g .
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gi LTk, R R IR B AE A R T RV E BB 4 65 68 BaLaLiTeO; :xSm®t (£ =0.01,0.03,
0.05,0.07,0.09,0.11,0.13,0.15) , JE X H Ab AR S5 1 . 5 e etk IS E HE AT 0 T RAE . X XRD B
BT, TSR AE TG B R, AR ERT 45, B4HEAR Sm* FE I TERS LK
EAEAL, 7E 404 nm BT MR E T . & HHEEE R E — A4 FI7E 562,596 F 642 nm K = 04T 8 K §f
o Sm*" MBAEBIWE N 0.09, HBBIWE R TILMER, &I b B S EHEAEIERTE Kk ERK
BURE . SR AT B B AR Ak B & 5K A0 5 Ay T2 £R SR PEAY T BaLaLiTeOs :0.09Sm®™ By #VEE 2E 1 , B &k )
PRRIGEALRE AE =0.312 57 eV, H'E7E 150 CHFRFIREIA 25 CHFM 82.8% , XA RIEHA T HAFR
T RAR E M, A IR M E R e .
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