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Abstract

In this work, a series of Eu3+, Sm3+ singly doped and Eu3*-Sm3+ co-doped CaWO04 phosphors were
successfully synthesized via the conventional high temperature state reaction. The XRD results
showed that doping Eu3* and Sm3+ into CaWO, host did not change the scheelite crystal structure of
our samples. The photoluminescence spectra revealed that upon excitation at the excitation wa-
velength of host (e.g., 247 nm) could give rise to pumping the Eu3* and Sm3+ emissions, and, in the
meanwhile, using the characteristic excitation wavelength of Sm3+ (e.g., 404 nm) could also induce
the Eu3+ emission. In addition, we experimentally found that the optimal Eu3+ doping content
which corresponds to the maximum Eu3+* emission intensity was 0.10. Furthermore, the photolu-
minescence results found that increasing the Sm3* doping content in the Eu3+-Sm3* co-doped Ca-
WO, phosphors could induce an Sm3+ initial emission intensity and then a subsequent decrease but
constantly increased the Eu3* emission intensity. The results we presented here had illustrated
that there exists the energy transfer from the CaW0. host to the Eu3* and Sm3* dopants and from
the dopant of Sm3+ to the dopant of Eu3+.
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1. 518

BT HBA BT RE . R Far k. nTEM S0 A, B8RS A (white light-emitting diode,
fAlic A WLED) B iR 52 2 AT EAL[L] [2]. AFEFE W EReT, 96T L 50 AR, WLED
TRBAREAR B TV e IR B, 2 — P AL [ 25 HE B e, ol v S DU AR B R, 72 AT i3 An 1
AT R AL T2 . FRBERE % B LED IR ER, HABRON T R sh&hr R BRI — A EZ K
“FLA7 [3]e WFT4HT WLED se3l, HEFUIF =M= B—, KRHER LED &R R #HA
HOLR I YAG:Ce® ek, 24 YAG:Ce®™ ek i R S Ot 5B it IS iR &, BRI =B o, 4R,
BT AR AL, 15 A B RSt BdR, AR A, FEmALSE[4] [5]; SR Tk
&, KA. g WIRI =R LED O H AEEE A D, AR, SN R EE AR AR B, i
WA EIERL[6]: S T ARUELL BB A, AR T R R ST R4 LED S ok 40, 4k, 5 =5
ek NI 5 2l B A A e r . R, =GR PO BRI R R B N
Uk, EBAMGERIMCHE O AT IR GRS R I E .

WS, CaWO,, HFHEA MR IILINE AR M YR D ek bE . HEERE R e P
HuTH T Z IR T X SR IIEBE . A WOBRIH . BEYIRIRR . BT A A BB AU 7] [8]. A
FERW, MAFE R L5 T 524 5 CaWO, I, FLAEHH RLIRFE MR K U Al LA AN [R] ) R e i e,
, 2D RS CaWOEU SO RIS R 5T CaWO, Th* e tki[8]. WAL, MBIE TIRER
R, PSRRI, 15 CaWOEu® 2683 [9] [10]. Eu4B2% CaWO, L1 (5 Yk IR 9T, 1E LA
R T E B IR E AT A R R, WiE B A 4R LiT, Na*, K'Y s A M [11]
LB BA e RALIR I 5 70 Sm® [12]8 R 57 Bi** [13]. 7E CaWO,Eu* 7k, WO~
B B T 1) BE AL S R SLT A 1) 25 R A S5 OO IRIE, (E2 Y Eu®-Sm> LB, B4
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SR FH L AR VL 146 1 BT, SmP LB LA Eu¥-Sm¥ kB2 CawO, k. 12k, IRAE A UL T
23 Ca, WO4Eu®* (x =0, 0.05, 0.10, 0.15, 0.20, 0.30, 0.40), Ca, ,\WO,:Sm,* (y=0.15, JF: ZKERLET
EU* R EEB 24 I0IR I T (x = 0.10), FEE LB Sm™ i 3B ) & Cag o, WO4:Euo,**,Sm,* (z = 0.05,
0.10, 0.15, 0.20, 0.25) 4k 23+ B ELGIFR U A4 KL CaCOs (A. R.), WO3 (A. R.), Eu,05 (99.99 %), Sm,0s
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PR 4 & 4 Ko #8, 3K N 1.5406 A, TAEHE N 36 kV, TAEHF N 20 mA, HHiEK 0.02°, HEER
k4T, KM Edingburgh FLS 920 1 20 #E R 5¢ G it SO IR 1 4E B (30K AR B 6, 5 ' 38 el il 2
FITHS (] 43 R e e
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ey A AR R, \ERAZ 1 Eu® (R = 1.066 A)FT/\BLAZAY Sm** (R = 0.96 A)BUAR 152 J\BL A7 Ca®* (R =
1.12 A)ifi A /& PURS AL (1 WO (R = 0.42 A). tIEZ R ptntk, E&Ef Ev®, Sm* B Eu®-sm*ILis
F A U S SR ) A S A
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Figure 1. XRD patterns of Ca, WO,Eu>" (x = 0, 0.40), CaggsWO,:Smyss>" and
Cag gs WO, EUg 1>, Smg s>+ samples
[ 1. Cay, WO4,EUE" (x = 0, 0.40), CaggsWO,:Smg 15> F Cag gs WO, EUg >, Smos> HE

# XRD
Ex (a) Ex (b)
(%,,=430nm) (A, =646nm) |
Blank CaWO, Ca,,WO,:0.15Sm*
3 3
s [ 1€
z >
£ [250 300 350 400 [250 300 350 400 450 |E
© Wavelength (nm) (c) Wavelength (nm) @]e
'% Ex Ex 15
) (,,=616nm) (A, =616nm) 3
ca,,,WO,:0.10Eu™ Ca, ,WO,:0.10Eu*,0.25Sm*

250 300 350 400 450 250 300 350 400 450
Wavelength (nm) Wavelength (nm)

Figure 2. Excitation spectra of blank CaWO, (a), CagesWO,:SMgs> (B), CagsWO,:Eug16° (€)

and CaggsWO,:EUg10°", Smozs (d) samples. The monitored emission wavelengths have been

denoted in the figure
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R, HJET BV f-F 28T, b, ALT 395 nm A 465 nm (32 W R ERIE 2 ) TFo-oLe A1
Fo-°Dys WKL ok, HoAth B IEORIEHILLEEE[14]. FULET L, EUCHB A CaWo, BIERER T X
AN SR FI I, HGE 390 nm BRIT F SR AR AT 464 nm BT F 5O 2 B BESROWOCRE f1. X TAE
616 nm Wi T HT1F Caoes WO, SMogs” FOEBHMR 1S, B T RIS 4MX A ) W-O H1 Sm-O [ it #
i, AL MELE] T IEAA7F 306 nm, 317 nm, 346 nm, 364 nm, 376 nm, 390 nm, 421 nm, 440 nm,
464 nm, 482 nm, 500 nm A1 530 nm (¥ RAILEIR SM>RFAEBUR I, L3I0 BT Sm* AR Heyp £
KA *Hops Fulps ‘Dils Folips Dslios *Paros Poot* Mg ‘Goptlises ‘Feotlisns ‘Gras *liaet My, Al
o FIBRIT . AN, T S R AE SR &, RATEBUAL T 404 nm {3 F g, X5 DUAE SCEa R IE A —5[12].

Kl 3(a) B (a2 4l CaWO, FF fh7E 247 nm BUR AU N RIS 6. BT LLE H, 4l CawO,
(RS e — AN v iy BT, JE A 350 nm #1542 600 nm, WEALA T 430 nm BT . AR R TS R,
CaWO, HILL T AN X SRR K [ WO, ZZE 1) TA, FE R 'BOT) MRS AL M L VFIRAE s A
Hh, MET R BT, MR IR A RIT [ B TA FEAS I £ 51 K 8[9]. that i, 4 Cawo, Ikt
R SO R IR T A A B, R — P EBOE MR BSR4l CaWO, UK R T 1S ik DL &
CapgsWO,:SMg15° Fl CaggWO,:Eg 10> = ANFE T AR it FRATT AT LUK B R (0 R S 6 i B 4 58 1
Sm* A BV RIS OR & HAHE B, 110 Sm> F1 BV FORRESOR thR A 0 S, W1 404 nm f) Sm*HFfE
Wk, ST, BAVEE G REBIIEL IR T 3R 1 &5 R T B 2B 445+ Sm* i Eu® E IRk,
HETMT S 20 Sm* 1 EVCHIR ST, T#7 LA SmPRREBR K BOR BE S, AT RE B Eu R . kR,
AT 1A B R AR 5 R . N T HE— B IRIE DL L R B AL (AR AE , R BI2 Sm B EU* I Rl B AL,
FATIAR T Eu¥*-Sm** L4544 CaWO, 5 YRR i (1 R AN R 6 it o

2(0) BT (¥ /2 Cag gsWO4:El.15>",SMo 20 B i 7 28 1 K 646 nm F1 616 nm Ml MR i M
FELAE W, B TR T RaE R EOR, EK 646 nm MEIF, FRATATEI 3RS BRI Sm* i
BoR G, MR K 616 nm MR I R R AT 3RS EUTRIROR K. B 3(b) RTIE 3(c) 43 il BT R
CagsWO,:SMg 15° Fll Cag WO, EUg 10> FF i 43 MIFE I A I K 247 nm, Eu* ¥Rk it 393 nm A1 Sm* 3%
RPA 404 nm IR SHGIE . XSGR R, TEIL UL T AT IRA IR B 5 B R A KRB AR BT
Sm* A1 Eu R &S, TAE Sm™ F1 EU A KR F, (XRS5BT Sm™ 1 EU* AR IE R
Ut ARG M S AT LA, BB AE T SmPRI BV SE A e AE i, Hizfkis
JEBITIAIT . ME 4@ FTLAB H, BUABKAL T 616 nm () B HHAE A& 5 5 B o WS i K, 7E 247 nm
WR WK BOR T, BT R S 0E E RE LR T R R, BB IR E N 0.15. 3(d) Fr 7 1) 22
CapesWO4:Eg10°",SMo 5> 7E 393 nm () P REAER B KT 404 nm () Sm3 REAESOR I K B0k F IR 56
W M R E] DUR B 55 #1, 393 nm 0k fE3RTE B IR ST, TFE 404 nm B0k [N Al 3845 Eu AT Sm®*
K5t . B 4(0) TR Cage.,WO4Eug,**,Sm,** (z = 0.05, 0.10, 0.15, 0.20, 0.25)Ff it AN 7] Sm3* 45 24 15 (1
R WEHERE R &, 78 SmP IR BOR B 404 nm R R, SmTHIR ST R ZRE S SmP B 44K
FE (N S5, 5 i R R R I 2K DR IR T 3 P38 ARG, FL S o B s s T Xt 2 () Sm* ¥k 2 0.15, B Sm*
B AR SR, %5 BV RIR TSRS, 76 404 nm ¥k N HB AR E BAR AL, H B R4
SREE SM B ALk BE B NI R S0, RO HPWRET . Uk AT HEWT, X2 T Sm> F] Eu®t X (A SEAF
FERERALIBNFE, A (19 EU® RSO FE S R S o i S LR RIS L R

274 DA B4l CaWO,, CaggsWO,:SMg 15> Al Cag oWO4:EUg 10> = ANEE i FRI I8 A& A1 A S i vl 2, A6 46 4k

(B BB DK OR R, BERRE] Eu* R Sm> 5 2% B T2 A e AR I 78 Sm™ AR IESOR i R
BB T SmP A EU® 2 (B B RE AL
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Figure 3. Emission spectra of blank CaWO, (a), CaggsWO4:SMg15°" (b), CagoWO4:Eug 10" (C)
and Cag gsWO,:Eug 10>, Smoos®" (d) samples. The excitation wavelengths have been denoted
in the figure
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Figure 4. (a) Relative emission intensity of Eu** monitored at the wavelength of 616
nm (hex = 247 nm) in the samples of Ca;, WO,:Eu’* (x = 0, 0.05, 0.10, 0.15, 0.20,
0.30, 0.40); (b) Relative emission intensity of Eu®** monitored at the wavelength of 616
nm (hex = 247 nm) and Sm** monitored at the wavelength of 616 nm (Aex = 404 nm) in
the samples of Cagg.,WO,:Eug,**,Sm,** (z=0.05, 0.10, 0.15, 0.20, 0.25)
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