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Abstract

The 3% Eu3+/x% Tb3+:CaSrAL:SiO;(x = 1, 2, 5, 7) nanoparticles were synthesized by Sol-Gel-solid
reaction. The structure, photoluminescence spectra and quantum efficiency were investigated.
Result indicates the scale is near 300~700 nm. Excited with 255nm, we observed two emission
peaks at 590 nm, 613 nm, corresponding to the transitions of (Eu3*) 5D¢—7F4, 5D¢—7F,. And two
peaks at 545 nm and 586 nm, corresponding to the transitions of (Tb3*) 5D4—7Fs, 5D4—7F4, With the
increasing concentration of Tb3+, the emission intensities of yellow and red light of Eu3+ enhance
together, which shows that the energy transfers form Tbh3+* to Eu3-.
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1. 518

1% LED (Light Emitting Diode)[KI 5 fg. MR S A, BB ONA I i Bk R T S i
WA . HETSRAE A6 7L R BRI E LED O A YAG.Ce* # O uOUMR AT M, % ROL%
B RIS o AR SR> — 8 206y, BUEA Rt di B R (Ra~70),  1fif HL 35 ff =1 (>7000
K), JGikili /£ Wz F % 75 3K (CCT~3000~5000K), i HARMERH T2 A REIT. ENGuREL. B FARSEN B0
AL i — @ BRI AL [2] [3]. BRIk, BEHIH MRS RLF, RIRCREA RN, MiEsE
Jt LED BEAR B PRIE K e 5> EERIMER .

SR A B G RS B T LARAS L (50, Wi A AL (56 Y,0,S:Eu® [4]. CaS:Eu** [5],
HREFRRAR, PFEMZE, X, EBRE T A LED =R E, 1 HXMHES B R, b
TROE BN R ARk B JVE SRR KK, HAAAME L oot e i i #daett, W
M,SisNg:Eu** (M = Ca, Sr, Ba). MAISiN;:Eu*" (M = Ca, Sr), CaAlSiNs:Eu*, Sr, SisNg:Eu, 25[6]-[10]. {H
T REM AT, HTAAE N iR, MUBISERER S, E7HERPPESRN, &SRR,
BRI T KRB I S B o I [11]

RERR Eh VL TR K 2 ey MU RGP dae vk, 0 RIFIIARTE, Ptk z F Tk
A EH12]. CaSrAlSIO; f&— Mt s AR RL, MU EARERR L 1ReE, W B8 i mmsh
(1155 RE, CaSTALSIOEU™ 7tk B Q44 H.Y Jiao Z4RIE[13], WFARUIZAMEIIA BT e &
SHERE. N TSR BV R R BTORAE, BHGIN TOONEULE T, 78 TS EuT LB A, BT AR
BeALih, nTRERE ECTRTREMBCR[14] [15]. A SRR - B - iR A A RER T 3%
Eu®/x% Th**:CaSrAl,SiOz(x = 1, 2, 5, 7) RAIGKA K, FEXF AT T G5AEIEHEA, % TARZA N IEH
R WARIE o

2. SRS ISy
2.1. 3%Eu*/x%Th*:CaSrAlLSIO/(x = 1, 2, 5, 7)¥HEBYHI&

SR A 4l B2 X7 EupO3(99.99%, w1 A FRA ), Th(NOs)s, CaCO3(99.95%, 1 pm), SrCOs5
(99.99%, 1 um), Al,0;(99.99%, 50~100 nm), SiO, (99.99%, 50~100 nm). 14 fEi& & At L AREL Eu,03, To(NO)s,
CaCO;, SrCOz ALz ¥ THfHIR T, %M n emarinepra = LLLFRHEDTA, R & il 2 2K S+
TE % EDTA /KR, SRIETE 80°C FREJIHFE RN 6 h, FRIREER . FIREAE 160 B NHET 4 h, HP
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WA RIS, K T REITE 600 £ R HRGE 2 h 15 B BTIRAA, SRS FREAE 24 LU Si0, J5UkE, JF4E 1000°C
~1150°C FBtke 2 h, 3B K5 A #3E] 3% Eu**/x% Th*:CaSrALSIO(x = 1, 2, 5, 7)k A1 Kl

2.2. REMFRAE

K Rigaku Miniflex600 XRD (Cu-Ko, A = 0.1540 nm)fi7 4 T AX 250 52 T FES 4 i, FERHSLA
][] Field Emission Scanning Electron Microscope (FESEM) i i Ik 4 45 #4347 1 K, A Edinburgh
Instruments (1) FLS980 %)t e A R GUt A S R AN R S 1E 13047 T Wk

3. /R5WiL
3.1. Y54

R FRE T Fr (JCPDS#26-0327), CaSrAlLSiO; 25 (Al #f N P2;2:2;, a=b=0.7751nm, c=10.320 nm,
45K 5 SLALSIO; 4. B 1 BoR T ANSZE o 3% Eu®/x% Th*:CaSrALSIO;(x = 1, 2, 5, 7) RAIFE L X-
UHERAT I SRR Fr (JCPDS#26-0327) (Mt Ehoe R e IR AT DA, T 5 2 e FBE (¥ 388 Tt b 1) 425
FISEIRAR N, BRI T3 B EAG, R AE i)™ 5 (1 i B A8 . 540 CaSrALSIO; ARk RATH
Fr bR, SIS RV AT A B S N, Hrp(212) 7 B A BORATE R, IX AR
STEERS LB 2B, 54 CaSrALLSIO; 5k — 3, BEHEUREE T 5 Al .

2 4 3% Eu®/2% Tb**:CaSrAlLSiO, # & £ iif & 74 1000°C F1 1150°C i} i) SEM [ & v 2 21 (a) v 1000°C
i) SEM &, ik B 422924 300~400 nm, £7iZ1(b)>y 1150°CH (1) SEM &, ki B 4222 600~700 nm,
053 WIOREL AT SR B IR G5 o 25 R W B A R 23 P PR 3 o, 0K RS 3 3 0, I HLA S Rt 52 m
B, (HUE UK, £ 1000°C~1150°C I IX A, #5242 30 300~700 nm RLAT RN 45 K4 RFAIE «
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Figure 1. Comparison of X-ray diffraction patterns between 3% Eu3+/x% Th3+:CaSrAl,SiO;(x=1,2,5,7)
samples and standard pattern of JCPDS#26-0327

1. 3% Eu**/x% Th*:CaSrAl,SiO;(x = 1,2,5,7)#MAH) X S 1751 SRR H (JCPDS#26-0327)
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3.2. MAS RGBSR

3 N 3% Eu**/Th*:CaSrAl,SiO; M & i, Wil A 613 nm. M EIH AT LA H, B A BoR 14
KT 255 nm BITEBCEH, SRR EE BT U SOT B ER, KESTIR O HNLHA BN
PRGNS . VR, 395 nm tAEAEREIR IR &, %IRRT T BV B T IR AR TFo—OLe. PRI,
A LUFIFH 255 nm 1 395 nm A4 3% Eu®*/Th* :CaSrALLSIiO; #1831 7047 H: 613 nm £ & S5 10 .

4 A 3% EU*/7% Tb*":CaSrAl,SiO; IS & i, Wil Kl 545 nm. MR AT LIG 1, Sedmidsig
KT 248 nm LA, BT To* B 7 f-d BRiE. 7F 300~400 nm 2 [AEA — MR, St T f-f (Rt

5 57K T 3% Eu**/x% Tb*":CaSrALSiO;(x = 1, 2, 5, 7)FE i 7E 255 nm i K0k R R &GS . MEH
A LAE H, EE KSR T 545 nm, 585~592 nm A1 613 nm. i1, dti KA 590 nm (K361 613 nm

15kV  X7,000 2pm 15kVv  X7,000 2um

Figure 2. SEM micrographs of 3% Eu®"/2% Th*":CaSrAl,SiO; sample calcined at (a) 1000°C and (b) 1150°C
2. 3%EU>/2%Th**:CaSrAl,SiO; SEM [El; (a)F(b)43 5l 1050°C#0 1150°C & M &4
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Figure 3. Excitation spectra of 613 nm emission in 3% Eu®*/7% Tb**:CaSrAl,SiO, samples
B 3. 3% Eu®*/7% Th*":CaSrAl,SiO; 7E 613 nm 3 & 5 A0 & i
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Figure 4. Excitation spectra of 545 nm emission in 3% Eu**/7% Th*":CaSrAl,SiO; sample
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Figure 5. Emission spectra of 3% Eu®*/x% Tb*":CaSrALSiO; (x=1,2,5,7) samples excited with 255nm.
5. 3% Eu*/x%Tb**:CaSrAlLSiO; (x=1,2,5,7) M 7E 255 nm & FHI % 5HE

FRIZL 653 %6 3 EUBS T[] SDg—Fy, *Do—F KT ; 117 545 nm, 586 nm % 5, 43 5%t B Th** ) °D,—"Fs,
°D,—'F BRI, BEE TO IR RN, KEHCIERSA ANE, TEAIELN T T 52 545 nm %
R, BEE T RSN, HR SRR I E; 55 —J2 585~592 nm KX, W& Th¥ W E G4 X
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WA, [ 2O RS BT FWHM AR AR BR 5 s 55 =2 613 nm (L0 iU, B Tb®
IR S T N A T 1
XF 3%EU* /x%Th* : CaSrALSIO; Ff i HEAT T F AR MR [16]
[aP(2)d2
M=
[AE(2)dA

Hrp, g(a) M p(2) AN S THOLIRE . fRJE1FE] 613 nm ALIE 120K 73509 46£1%, 48+1%,
53+1%, 55+1% (x = 1%, 2%, 5%,7%). K, B To* B 44K B RN, Eu® B 1R8O ERLE & 5 iR
FHIR, IXERWITE 255 nm PKIEH T, To* M AE i Eu™ 8 TR, i f#75 [ 2 Eu® & ik b
BESRIS E R R . A, To> 1 A4 —3B4) G B4k LA 545 nm SR HLERITRE R, T f5 BA
3%EU*/x%Tb*":CaSrALSIOs(x = 1, 2, 5, T)FERAFIESR I - ¥ - L = s A, IXMEBHE A
LED 453 EL A VB 7E (1 B FH i 5%

4, Z5ig

KRHIE - B — vl [ AR & B 4% T 3%EU x%Th* :CaSrALSIO;(x = 1, 2, 5, 7)@KH Ak, It
T S5 R RNt Pk REREAT T RAE . AR Y 1000°C~1150°C & & T, A5k K~} 21 300~700 nm.
FIFH 255 nm AN G EHRE By, WZEE) 545 nm, 585~592 nm Al 613 nm = AN LAY & S, 23 BT R Eudt
B [11(590 nm)°De—"F1, (613 nm) *Do—'F, BRIE AN Th* [11(545 nm) °Dy—"Fs, (586 nm) °Dy—'F4 BKiE o
B T WREESE I, = AN KSR I B0, XK To* feE b — s BV B 7, A
Ah—FR 43R TO® 511 545 nm 4% . S5 45 R W 3%EU> /x%Th* :CaSrALSIO/(x = 1, 2, 5, 7) 4Kk iA
A LARII P AR 2T B S = Fh e, A HAE DG LED S8 B A WA I S FANME

E&WH
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