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Abstract

Tb3+, Eu3* codoped NaGd(Mo0O4): phosphors were prepared by the method of hydrothermal pro-
cess. The structure of the phosphors was characterized by the X-ray diffraction (XRD), which was
corresponded to JCPDS card with # 25-0828. The photoluminescence properties of the prepared
products were characterized by the excitation and emission spectra. The energy transfer from
Th3+* to Eu3+* in NaGd(Mo0.4). phosphors was confirmed.
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KR 7K #ES B T NaGd(Mo04)2: Th3+, Eud+3 6k . Al XSHERATH (XRD)XHRE S BEAT TR, Brdlee s
A it e 5 FRHE R PDF#25-08282— 3, #8 5 IR 6 BB BUR JE ISR R S 6 3T 7 RAE. UESE
T M\ Tb3+Z|Eus+H Re B IE N FLE.
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1. 518

EAER, 2 KM (RE)E T B2 M SO BN I TIF AR Db e, i &S HOLds . JLer.
BOKEE . Son. BRI GRS E[1] [2]. A% LED B TABUN, feked. Hark. TisRmle,
OO — Al R S, gl 9 N2 D0 28 DU AR LT % 52 H [3]-[6]. f£4E00H 't LED =23
TR O S5E YAG: Ce SOUR HIBOER S, (H2 T Wi L2 sl $ b 206 sY , S8 FDE LED
DEREBIRAR, 9T SRR R L IUEIN A COCIR . ik, FHR—MEENER . RESA BB GL KAk
JEE G AL IR Z F T AT (50T . SRR IR RLRA RAFHDG A AL 2R E I, JF
FLEHRR #h AN ES IR Eh AR EUC OB T 4f-4F BROTRIC L AL T 5 A RIS X, Al BRI i W e
L ER I e A R N LB R [7]-[10]. T 4524 AHIR #5 7T DL AOR St 4, Bkl Bu®, Tb* 3t
B IEHIR A A RO — R e . AT, VRZ A LI USRS, KB Rk E
T AR B P AT R IR BT AT DA RO P A R it BT 0 [11]-[13]

- DA 1 S R AR SCR K BEAERT BRI K IR A B T EU®, T L4511 NaGd(MoO,), %ok
By, JER X EAT SO RE S O A BEAT T ARAE, DI TR RO G IR AR OGS, BE TR R Y
AEE AR IR,

2. K
IR AR AR & BT IR AR A . IS UL CL SRV I & 5, Herhk

FEAD AR ORI AR AU 30 S U A A ), 5 TR B RIUF4S d Ak 1o KGR & BT IR
NaGd(MoO,),: Tb*, EU* KL F [ BAASZ I b BN R ¥, 7ERGIPEEE ¥ 5 mmol ) NasCit % T+ 50 mL
ZE K, HE 5 mmol Re(NO,)s-6H,0 (Re = Gd + Eut Td) ¥ T 10 ml B T/kH, MAZE ik
NazCit ¥ H T2 B S R AR L R 1 FR, & 10 mL 1 mol/L 1) Na;MoO,4-2H,0 7Kl I &
T, R T S B R T OB B AT . ARESEEE 15 min S5, 4 PTAS B R ARV R
N> 100 mL SR VUK 205 N AT A BN OB 3 IR LB TR T 180°C R Y. 24 h. ffIR M 3EH
REHNEZEEG, IEEMESL. EduRfEE TH-MAH T 80C T/ 10 h i v 4533 [ &M
NaGd(MoO,),: Th*, E¥* M A . TEASZIG bkl % T )\AEER, BA9KE 558 NaGd(MoO,),: 5%Tb*,
X%Eu** (x=0, 0.3, 05, 1, 3, 5, 7, 10).

XRD (X HH& A7 50 K% th 0 A H 2% A & D/max-2600/pc B X 5F 2847543, HHEE A 4.0
*Imin, $4 0.02°, HHTEHE 20 = 10°~70°. BFORGIEAKR SHO6 % i 5 [H % T 88 A F] LFS920 %Ot

WIS .
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3.1. HRmMmASEHERIE

K1 TO¥IRE 9 5%, Eu® B4R 5108 0%, 1%, 5%, 10%I5 NaGd(MoO,),: Tb*, Eu*#E 5
1) XRD B3k, MEHATLLEH, FE AT IE ShRdE R v JCPDS#25-0828 — 3, 1A WLEE B4 BT AT 5
W, VEHAA AR SEARRE S, A DU M ST G54 . AN L ARIERT LA Y, Eu® R T 35 443k
ABA LA NaGd(MoO,), #F h FIAT ST IR, XN EU® A1 TO* (IS 72142 5[ AH L& i Gd*
o3, SN Eu® 1 T BUAC Gd* Az & I %t NaGd(MoO,), J i il 14 45 K I B AR /)

3.2. HRABRIER

2 9 NaGd(MoOy), F SR M . 14 2(a) Th*IKEEA 5% I NaGd(MoO,), #ih, il 545.5
nmQt R Th**°Dy — "Fs BRIE K ) RIGH IR 6, i 200~340 nm (1 %2 # IR ISR B F O Mo®™
(BT AL AN To> 1) 4F-5d WM. 7F 486 nm AbA5 — AN MR IS g BT T 1) °Dy — "Fe M4
HERRIE WAL 4 2(b) /2 NaGd(MoO,),: 5%Th*", 1%Eu" #f 72 il 545.5 nm IS 38R 61 , 5 (a) < AH
K 2(c) 0 EU R T B 24 BE 0010 1% F115% FIRE S, M50 613 nm(X BT Eu®* °Dy — 'Fp BRI A5 Kt
IR , A7 T 200~340 nm ) BE AR RO R T OF EU® A1 O Mo [RRIT . A i) I BI67 T 362
nm, 381 nm, 394.5 nm, 416 nm, 465 nm & 5T kb 23 A%t R EU® 1 'Fo — °Dyy Fo— Ly 'Fo — °Lgs Fo—
°D3, 'Fo — "Dy; 1F 486 nm HIEA — > HE I B A BRI, 151 2(a) B mT DUR BT R )2 Th* Fg — °D,
BRIEW . SHEEIE 2(0) () rTBAE H, XHF Eu™, To* LB RES, LI T (R ok 225 Eu* ik
SRSt I OB e o SR T, 24 S Eu® (2 6 AT LAYE 486 nm AWLEE 3 T FrORAEIR IS0 R i 2 U
HI AT A 2518 . M To™ 3] EU® B BALIE A 20, T Eu® 3 TO* TCHH B AL BAL IR 4T A .

P 3 9 RE R E AN RN R K T B R S i b ] 3(a) & NaGd(MoO,),: 5%Th* B i 7 486 nm K T
R 5, & 3(b)FE NaGd(MoO,),: 5%Tb*, 1%Eu*FEfh7E 486 nm JK TR EHGEE: & 3(c)h
NaGd(MoO,),: 5%Tb**, 1%Eu*" # 5 7E 394.5 nm P K N & HHERE . 14 3(a)F 19 & S I&47 T 545 nm, 587
nm, 621 nm 73 HI% T Tb* °Dy—"Fs, Dy—'Fyr “Dy—'Fs IBRIT K 5 IS 3(c) ] LA ZLH) Eu® 13
(1% S 1A 592 nm, 613 nm, 655 nm, 702 nm 4} HI%H R T Eu* °Dy — 'Fy, °Dy — 'Fpy °Do — 'Fss Dy
— Py BRI R . AL 3(b)H BE AT LA % 3] EU** 1) °Dg — 'F1, Do — 'Fzr °Do — 'Fas Dy — 'Fy BRI AT

70
Z 60} J Eu* :10%,Tb”": 5%
'5 0 T | l A T
> S0F
= Eu” :5%,Tb"": 5%
«
40}
W
S Eu’ :1%,Tb™: 5%
< 30t
> A l A A
= 5
Z 5l ™ 5%
£ )
= A A [ N
] L
10 JPCDS card#250828
0

10 20 30 40 50 60 70
2 0 (degree)

Figure 1. XRD patterns of the prepared products for NaGd(MoO,),: Tb%*, Eu®*
] 1. NaGd(MoO,),: Tb*" Eu**# S XRD [Ei&
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Figure 2. The excitation spectra of NaGd(MoO,),: 5% Tb** (a) and NaGd (MoO,),: 5% Th**,
1% Eu** ((b), (c))
[ 2. (a) NaGd(MoO,),: 5%Tb%, ((b), (c)) NaGd(MoO,),: 5% Tb**, 1% Eu**#AEE itk
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Figure 3. The emission spectra of the samples with the excitation wavelength of 486 nm ((a),
(b)); 394.5 nm (c); and doped density of (a) 5%Tb*and ((b), (c)) 5% Th**, 1% Eu®*

[E 3. &K F7(@), (b)) 486 nm; (c) 394.5 nm B Z-REE 45 51 H9(a) 5% Th*and((b), (c))
5% Th**, 1% Eu**# AN & 5%

ORI, SCRERE WS E To> HEAE & 5. xf ELIE] 3(b) A 3(c)ml BAR B, 24 Eu® MR RS R i K (394.5 nm)
Wk NaGd(MoOy),: 5%Tb™, 1% EU™FER I E] B A5, 1241 To> (4R AE 0% 3% K (486 nm)ik
HRARTRVRE & AR ] DA B 3 TR Eu & 5T . Xt —2DAEm 7 A To> 31 Eu™* 1776 A U RE R AL i
MM BV 3] Th¥ TR B EAL AT N, X5 EHSHE R CE # M isHe T g A — 8. &4 4
T TO> 1 °D, B4k 1m) EU HIRERAL IR, AN TO¥ 3 BV R B 2 FTLAAERE A2, 2l TSI
REZL o A A IR K E S50 [14].

K] 5 LR IR K 486 nm IS EE i NaGd(MoO,),: 5%Th**, x%Eu**(x=0, 0.3, 0.5, 1, 3, 5, 7, 10)
(R S . T LA HBEE EU B 2% 5 R e, T A2 S I ot JB S8 T B AR T Eu® e S e 8 P S0 488 K
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Figure 4. A graphical model for the energy transfer from Tb*" to Eu" in NaGd(MoO,),: Tb*,
Eu®* phosphors
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Figure 5. Emission spectra of NaGd(MoO,),: 5% Th*", x%Eu** phosphors (x = 0 - 10) under 486
nm excitation.
[ 5. NaGd(MoO,),: 5%Tb%*, x%Eu®* (x = 0~10)7E 486 nm T A% 511

XULHE, B ECCTIRBERIEIN, M T E] B RS EAL B BCRARBHE N, S To> R e Es i R Eu®
RICIE 5 o

ML B b IR ATTAT A4S HE 4518, NaGd(MoO,),: Th™*, EU**%¢ ek i & e it vl LLid it i35 Eu® i35
FIRBERIGAS . N T EUC B IR BEXDOREOR R R B, RATHE T NaGd(MoO,),:
59%Tb**, x% Eu® Ff i 486 nm R I R eI A8 bRl BARSE I 1o FIFH % 1 P RIBERIRIISH 1%
BES M AsbREE, WL 6. M 6 RRT LB R, BE#E EUT RIS AIRIZRIR R, FES I A LG hE M Sk
WL . MBI 1% Eu®, 5% To> I, FE 5 1 G ALFR{E(0.466, 0.524), i YAG: Ce T a3t
€548 $5(0.461, 0.525). NaGd(MoOy),: Th*, EUHF i i 5 0l i B4 £0 6 R4 1% 3 BT LA b 2 ey ]
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Figure 6. CIE chromaticity coordinates of NaGd(MoO,),: 5% Tb%*, x% Eu®* (x = 0 - 10)
6. NaGd(M00O,),: 5%Tb%", x%EU®" (x = 0~10). ¥ TE & AL KR E

Table 1. The CIE (Commission International del’Eclairage) chromaticity coordinates of NaGd(M0O,),: 5%Tb**, x%Eu®* (x
=0-10)
%2 1. NaGd(MoOy),: 5%Th*", x%Eu*" (x = 0~10) . #EFRAY & AR AR

WP (x%0) 0 0.3 05 1 3 5 7 10
X 0.361 0.401 0.429 0.473 0.586 0.616 0.626 0.636
y 0.629 0.592 0.564 0.521 0.411 0.382 0.372 0.362

S ANE IR Eud U AT DL SZ IR S RO G B 4T 1% S T, NaGd(MoOy),: 5%Th*, x%Eu**7¢
Fekr A 78 1 N T 6 S 55 AR AL K

4. &

AR K PGER I AT NaGd(M0oOy),: 5%Tb™, x%EU* ¢ty « SR X SR ATEF (XRD)RRE i 45
FEAT T 3RAE o I 3 AR S BRSO RS R R SIS AL T FORBURIE T . 7E 486 nm BUR KR, FEAMIIR
SRR T N To™ ) EU A RERALE R . B EUCTIOMRBE RGN, B S IR SHEE B B R E
TRk, FERER G RERE EuT IR N AE S SR (IZHT A N4 . Hodh NaGd(MoOy),: 1% Eu®, 5%
TO¥ K i K (A8 45 9(0.466, 0.524), 5T YAG: Ce # a5 Yl I (AL KR (0.461, 0.525) [15]. thAh, T4
PIAPRL A& S 6 B LGNGOy, FrLAX Rt i LS % GaN &R Hi4s &, fls =ik Emt
LED &%, A AREIRAMESE GaN )7 +YAG: Ce 7k HJ% LED RGN EMEIE. HobRok
KA 4T A5 1) NaGd(M0O,),: 5%Tb™, X9EU™ 5¢ S HE G 2 B O b AR THI 5 5 K (S FH 78 7
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