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Abstract Y, (MoO,); : Eu*" red phosphors were successfully prepared by hydrothermal method and
coprecipitation method,and the phase structures, morphology and luminescence properties were characterized by using
X-ray powder diffraction (XRD) . scanning electron microscopy (SEM) and fluorescence spectrometry. The results of
XRD and SEM showed that the crystal structure of Y, (MoQ,); did not change with the concentration of Eu’" below
20mol % »and the phosphor powder with flower shape was mainly obtained by coprecipitation method, while phosphor
powder with layer by layer structure was mainly obtained by hydrothermal method.Fluorescence spectra showed that
the main excitation peaks and emission peaks of resultant phosphors were located at 394nm and 614nm, respectively,
which was the {-f electron transition from doped Eu’".The optimal doping concentration of Eu*" was 20%.When the
doping concentration was more than 20% , the concentration quenching effect occured. The concentration quenching of
5D,—>7F, was caused by the interaction of electric dipole-electric dipole of Eu’" according to Dexter theory.

Key words yttrium molybdate, red phosphor, concentration quenching, coprecipitation method and hydrothermal

method

AT B 1
20194E 1 A

PR ER i T AL S 9 B A A PR RE DL PR RE L A
PEEM DAL B T AR R ik S AR B T
ATz H O o SEAE R X E BRI SY R B
TEDEICH R DCAEALRTRE BT I A4 R LK SR ik 41
FHE U ERERIE T B R Eh 2 K b R AL A AR AR
MY A OEPERE . J& T — i F S DO . TR i S g
HESE . [MoO, J* 4544 2 DU 75 A, H 41 2 537 T Y 1
XS FR R AN B 4 A OF fL A L FoE PR

5i8 A AR R G AL R — i B L I W 5 SO Y RE
A 18 4 S R B L O R R T M B B RY HE
BRAT WO 7T L= A L O . BRI 2 8 B R R
B HATORE @R 2 IE | (R 4 [ A DL A X 2B A
o A5 B TR R A R 2 BRI TS e 3R B L X A 25 T 10
TCHLRERE A2 1 0 4 A8 IR B % 15 7 T A AR 4
fi4 NP R SR

BT R 1A D' 2 P o5 L A AR O L A T o AR 4

EEWB BHE AR FIA (21503004) ; ZEE R T B AA CHIT R E 550 H (gxyqZD2016357) ; LA A 2ABL 2% 3 4: (1508085QB32) 5

B R 2= A A AL U ZRit 30 H (201511305022)

PE&E R sk B (1982-) , 5 L I ok ) B8 . 2 BT 52 0 1) Ay e U ko 4 S5 0 v A



5514 KBS  Eu' B 2% 1 51 R #h S g Kk 44 R 2 RDGECR G E BE DT 52 . 129 -

AT LA 81 T ) 25 O 1 L R L W o L AR R
H AT, B0 R o8 o6 A 8T A TR A
PO R B E T B R T T K AR
WA o R R AR G T TR A T A
BF A5 AR 1T SR, O BB X R R A% T T 300 S B0 A - 1 45
il AR ST 43 ) SR FH T TR ROK SGA A T
Y. (MoO,); s Eu’" £LESE 0Ky X FL W A 454 B 30
MECHEREHEAT T 401, IS T Eu® 8 24 Wk i 4]
PIEH KRR R

1 SLIEEH

1.1 RXFSMEE

FHMR M (Na, MoO, « 2H, O, 43 ¥raf) . | i UL/R
YR A BR A Al AL (Ew, Oy, 3 B dl) . 11
& B AR A R A A RS2 Y (NOy), < 6H, O,
Gypral ], BB T A AR B A R D A R
Oy ATl T B AL 24350 TEK & B (o al)
Rtk KAk 2= A BRAF

X S8k K A7 9 (XRD, TD-3500 %), £} &
Wk A AR A B A Fl B B (SEM,
HitachiS-4800 &), H A< H 37 2 Al ; 2¢ )t J6 3% A
(Cary Eclipse %), 3 & F 5 % /> Al 47 =X H BH 4
(SX.-8-18 #U), ¥k FH T 95 B8 % )5 & B O Ml
(TG16-WT A , i B S B AU A PR A A
1.2 SEBRERMAMPING S

Eu(NO);«6H, O Wil #  BOUA T 15 1Al
R/ KW 20mL . FREL 0. 3575g Eu, O, % i 78 FIr 15
FNWRE R WO . FLE A 3 KA T8 T 90°C
T4 12h A3 B R Eu(NO), «6H, O,

PUTEEE B 7 43 1 X 10 ° mol (0. 3863g) Y(NO, ), *
6H,O, %+ % i1 A Omol (0g). 5 X 10 ° mol
(0. 0222g) 1.1 X 10 " mol (0. 0489g) . 1. 75 X 10"
mol (0.0771g), 2.5 X 10 * mol (0.1108g), 3.3 X
10" *mol (0. 1479g) 1 4. 28 X 10 * mol (0. 1911g) ¥
Eu(NO), +6H,O, % M A 20mL 2 & K , fff [& &
ARV IR 6 #Y 1.5 X 10 ° mol (0. 3279g) 1
Na, MoO, «2H, O, I A 50mL 2= 85 77K , ffi H 43
L ERBFE T S Eu(NO), B 4 5 2218
WA iR Na, MoO, B, 4 22 i #1 S )i 30min,
SR 1500r/min B> 6min, & &0 3 i, K 15
FRALE 80°C F T4 2h J5.900°C F4&HE 1h, 15 A [
Eu’" &t s EE AR M B Y. (MoO,) 5 Ed’" L 41
S AT E -1 UUVE -2 DT 153 L UL TE -4 . UL
TEE-5 UUIE -6 FTTIE -7, 31X 7 iy AR s b Eu®”

SR 0% (BEIR 440, TR 4.7%.10%,
15%.20% .25 % F11 30 %,

JKFGHEE B 1.5 X 107° mol (0. 3279g) Na, MoO, *
2H, O, 50mL ¥ f# 7K. 75 e FREL 5.3 X 10 °
mol (0. 0236g) Eu(NO;); « 6H,O #1 1 X 10 * mol
(0. 3863g) Y(NO;);+6H, O, Ml 20mL 7K ¥ FHo v i
TEARNWr A2 B T B H 2 920 A & Na, MoO, 1Y
KW A SRRk 30min, IR GV WU 7% B RN
2, 150°C RN 24h, ¥ EEE L K LK
SFRIEY 3 R, HIFAE 900°C FHESE 1h, 153 Eu’
BRI BRER AN K MR Y, (MoO )5t Ev®' . JH [
FEJT 3 B BIFREC 0.1, 11 X 10 mol (0. 0496g) .
1.76 X 107" mol (0.0787g)., 2.50 X 10" mol
(0. 1115g).3. 33X 10 *mol (0. 1487g) . 3. 90 X 10 *
mol(0. 1741g) 1 4. 29 X 10 * mol (0. 1911g) i) Eu
(NO)Y, *6H, O, Hoe il % & A48, 13 2 AW Ed’
EERMHBRE 9 KM R Y, (MoO), s Eu®' L AL 8
FIRE 20 E MOK $E-1 K -2 k-3 K R
Pe-d K IRGTE-5 K GE-6 K -7 FIK A7E-8 L X
8y Eu®t &8N 026.5%.10%.15% .
20%.25% .28 % H1 30%
1.3 RfE

FH XRD X Y, (MoO, ), : Eu® " #4740 2
M 20=10~70; R ] SEM X} Y, (MoO, )5 *
Eu’ " B A K /N 3EAT R AE 5 SR H 986 43 06 6 BE 3 XF
Y, (MoO,);: Eu’" By ¥ & 63k (A., = 614nm) Fl &
B3 (X = 394nm) PEFT EAE

2 #FR5iTR

2.1 XRD &#7

F1 I ARRE 5% T Y, (MoO,),: Eu®' ()
XRD 5% & . B AT AN SR B DL TE 25 340 02 K 3R
P Bl AT 20 %0 (UOUE k-5 MK #GL-5) i i
FESAE 20=18°,25°.28°,29°,41° LA K& 48° Kb 4B A M
W AT 55, 5 Y, (MoO,), (JCPDS: 28-1451) #5 &
MARGE S BT AR R 10 3% R AT B Y 2% 0 L X
UL Eo® B AR R AR S5 . SR, Y
Y, (MoO,),:Eu*" i Eu*" &3k 3] 30 % (L7
FK I -8) B, A I 2] T — 26 2 FH 06, o 1) 2 U U
-7 B E T Eu, (MoO, ) BYAT S, 1 J2 A i
A Eu’T R SR AER T —2®8 Ew, (MoO,),
LR 7N



- 130 - 1 T 8 B W4T

(a)

YLREM-T
El
< VIYER:-S
el
H

VLIEW-3

0 10 20 30 40 50 60 70 80 90
20/(°)

(b)

-

TK#HE-8
W&m}u

) TK#I%E-5

t A JK#E-3

0 10 20 30 40 50 60 70 80 90
20/(°)

1 ARHH/AFET Y. (MoO,), :Ed® (9 XRD % &
[CadPLFE M 5 (b) K]

gﬁﬁ/(a.u.)

j2

2.2 SEM %#r
AEHETTET Y, (MoO,), : Ed®" 1y SEM K&
LI 2, B AT, AR O AR B Y, (MoO,); ¢
Eu’" FEHH 7 2L, 7 )2 R E 2N 40nm, T
TE A L UL Fh R R LSS SUSAE — R 1 TR AR
WORL K /NG T, 7K AT A 00 772 ) 3 202 1
J 2 2 HE R A ,ﬁ\ﬂiﬂm‘ﬁ?ﬂ@ﬁ%ﬂi@#ﬁﬁﬁ%,
JIT LA FHUTTE -5 i Ju'ﬁ;'ﬁ R0/

B2 AEHFATET Y, (MoO):Ed B SEM &
CCOPUTE:-35 (WM PLTE 55 (O PTIERL-75 (D K-35
Ce) K IGL-55 (D KA TEL-8]

2.3 EvTEEN Y, (MO, ), Ev’t & 148t &Y 220
NI 46 7ETF Y, (MoO,), : Ev®' B8 6 &

SHEIER WA 3(a)—(b),Eu’" F&#5 Y, (MoO,);:
Eu’" 2806 & 8 58 JE (X, = 614nm) 19 3¢ R i &
(A= 3%4nm) W& 3 CcH)—Cd), iy & Al %, 78
394nm AT, KB A Ed® 1, Y, (MoO,), : Eu®’
19 N8 AR 55 47 B FE 614nm Ab 2¢ % K 5 58k

JLFH 0.4 Eu®" & E<<20% W, % Eo®' & B
LY. (MoO,), = Eu’' 1Y 26 0 5k B 2 i 3 5k, Y4
Eu’" &5 >20% 0, Y, (MoO,), : Eu®' A5 ok JiF
B BE MG, M OBR T OV B %R K OB %, WU,
Y, (MoO,),:Ev®" 1 Eu®" &/l 20%

500¢ 800 4
700}
—~400f = 600f
= = \
= 3001 5;500- |
= <400 §
%200- . 3000 3
100 XA 200F
100t
o, . . = o, .
450 500 550 600 650 700 450 500 550 600 650 700
P /nm 500 K /nm
500}-(c) . (d)
_ 400} A4oo-
= 5 L
Z300 % 3300
2000 i 2007
100 # 100}
0— 1 1 1 1 1 1 1 0. 1 1 1 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30

Eu* & &/% Eu*&&/%

K3 AFEEIETET Y, (MoO,) ;s Eu 56 Kk 41t
EE (a—b) il Eu'" &5 Y, (MO, :Eu’ 38R 4T

FERY SR R MR (¢ CR BT 614nm, & B 394nm)
[ ULTE B 5 () RPN 5 (o) ULHE B 5 () KA ]

XEFEIABA B B LA &L b
WA B’ S g, KO O B B 3G, ¢
O S R JRE R 5 > YT R Ik R o B — (B B
[E1] Py P B 32 T 0 /N, A AR L 3G 58, it T Eu’ T ]
REmIT M R, =4k T8 2 19 J0 48 T BR AT, Ak =
e T & 658 B B s Bk B AR K 42,

PR Sk B A A i 1 2 O 9 B R ST T A0, T A
HEE T ULTETL-5 MR OGS R & S35 , 45 3 0L &
4, H B 4 ) AR BUR OGS B8 0 HL A S T (I
fAEAE 275 F 310nm) Fl 22 A Ze AR W Wt i (FE 350 ~
450nm i [ ) 41k, H 33X 26 5T Y L far 1 A2 A
J& Mo" -0 HL faf i # 47 (250 ~ 280nm) Fl Eu’" -
O BT B (290 ~320nm) , 1 — Z& 51 i 28 4R
WU JE T Eo® 1 {-f BB BRAE , e 3 B & 04 ) S
XFR, T Eo*™ B Af Bl B+ "F,—>°D, (363nm)
"F,—°L, (382nm) . F,—"L; (394nm) fl "F,—>’D;
(415nm) BRI , 3R W BT il £ 19 9 6 8 78 3 48 40O R
ﬁ%ﬁ&ﬂl%‘cz{,ﬁtﬂqz“ﬁ i & 4 (b) u] 1, 487 Al
540nm Ab % 335 6 T B XF I B0 IR £k &b A% Bk B 1
RGP AE 590nm. 614nm il 650nm &b I Kk
P, o I R T Eut () 5D, > 7F, 5D, > 7F, #il
5D, —>7F, BRif. M4 f FBRaE s HE AL, 2 Eu®
Ab T ST R R G A A AL R A B R AT



%1 KBS  Eu' B 2% 1 51 R #h S g Kk 44 R 2 RDGECR G E BE DT 52 « 131 -

(5D, —>T7F ) & Fu 1 19 5 24 Ak F 0 SO0 AR o0 i
KA I, LA A R T (5D, —7F,) o iF . B ok, ok
H 5D, —>7F, {4 BRAE & G5 0% (614nm) i , I
WA 58 3 2 R AR AR BR 1T (5D, —>T7F ) R BT Y 6. 7 1% .
BHRARGR A L@, B, o IR Eu® 7
Y, (MoO, ), HEJ5 S g v 3 22 7 6 % B 4 41K 1 3
SR VH X AR O A A

600} (a TF, > 5L b, 5D, — 7F,
@ ool ®
500 ~ 1001
2 400 3
< < 300
1% 300 =
= 200f
2 200| B o
100
0_

0 . : . . . . : . .
250 300 350 400 450 450 500 550 600 650 700
WK /nm YK /nm

B4 PUBER-5 BB L TE B () R B OETE ] (b)

MG Dexter 8K BB, 92O 38 B 5 ¥ )
W R (DRR

1g(1/C) = *C‘{ilgc +lgf (D

A, T PR  a. usC N Eu’ T W, 155
R Z IR d WY 1 f W 5Bk
i v 0RO

L2 MW FE 5 s % F 3.6.8 F1 10 A}, 43 5 % g

B 2 A2 J A B AR R R AR - e AR A VR L A

BB, DU A AH B A A R, DY B - R DY A A AR

Y, (MoQO,),:Eu’" #J 614nm 4b75¢ M & 58 11 /C

5 l1gC ZMMxZWE 5, mETH, &MHME5EH

LBR AN —1.90, HIk,s/3=1.90,s~6, X iuiH

Y, (MoO,);:Eu®" H Eu’®" ¥ B K 5¢ 6 S8 L A0 -

L H B A ECAE S 80T 8 2 1 D0 4R B BR AT L RE IR
O ) 195 0 N

3.35f

330}

325}

S 3.20 -

= 3.15f

310"

3.05r
3.00 N

2.95 : *
-0.72 -0.68 -0.64 -0.60 -0.56 -0.52
IgC

K5 Y.(MoO;:Ed" 1 1gI/C 5 1gC MR R i 4k &

3 i

a3 5 SR F U VE WA R K B R T A T
Y, (MoO,), : Eu’" 218 5 St by , Tl 3E 15 45 2] /19 2
By ALK K PGS B T )2 2 HERR SR B 56K .
JIT 45 1 5 6 By 78 3T 48 40 394nm R T REE K

BT EOE, X E K A4 Eu’ 19 5D, —>T7F, HL{H
WK iT. Y, (MoO,), : Euv’" 1 Ed®" iE& &K
20%,Y Eo’" i KT 2000 B, Bk R K B
G Uk BE AR AL PR v (B - PR A AR AR B

&% ik

[ 1] Xu Chao,Zou Dingbing,Guo Hai,et al.Luminescence proper-
ties of hierarchical CaMoQ, microspheres derived by ionic liq-
uid-assisted process[ J].Journal of Luminescence, 2009, 129
(5):474-477.

[ 2] Martinez-de la Cruz A,Obregon Alfaro S.Synthesis and char-
acterization of Y-BizMoQs prepared by co-precipitation: pho-
toassisted degradation of organic dyes under vis-irradiation
[J]. Journal of Molecular Catalysis A: Chemical, 2010, 320
(1):85-91.

[ 3] Marrero-Lopez D,Nuanez P, Abril M, et al.Synthesis, electrical
properties, and optical characterization of Eu®"-doped
La; Moy Og nanocrystalline phosphors [ J ]. Journal of Non-
Crystalline Solids,2004,3458-346(20) :377-381.

[ 4] White G K.Solids: thermal expansion and contraction[ ] ].Con-
temporary Physics,1993,34(4):1386-1391.

(5] ZEHZE XIREF X, 45 KLa(MoOs), # Eub™ 21 (4, 5 5
B3 IR A G M RE LT ). AR 24 BF 5. 2015, 26(5) :491-495.

L6 1 Tk, 5 M AR IR 2k it il & Ko 7e Ak v g i A L A 2@ 4z
2014,77(4) :302-305.

[ 7] He Xianghong, Zhou Jian, Lian Ning, et al. Sm®" -activated
gadolinium molybdate: an intense red-emitting phosphor for
solid-state lighting based on InGaN LEDs[]].Journal of Lu-
minescence,2010,130(5) :743-747.

[8] He X H,Bian D P,Wang H,et al. Eu®" activated Y2 MoQ, :a
narrow band red emitting phosphor with strong near-UV ab-
sorption[ J]. Luminescence,2013,28(6) : 973-976.

[9] Park S W,Moon B K,Chio B C,et al.Red photoluminescence
of pulsed laser deposited Eu: NaY (MoO, ), thin film phos-
phors on sapphire substrates[ ]J]. Current Applied Physics,
2012,12(9) :S150-S155.

[10] Shi Shikao.Gao Jing.Zhou Ji.Effects of charge compensation
on the luminescence behavior of Eu*" activated CaWO, phos-
phor[ ] ].Optical Materials.2008,30(10) :1616-1620.

[11] Hwang K S,Kang B A, Hwangbo S.Low-temperature synthe-
sis of LiEuMo; Os red phosphor for a white-light-emitting di-
ode[ J].Electronic Materials Letters,2010,6(1):27-30.

[12] Yin Wenzong, Wang Wenzhong, Sun Songmei. Photocatalytic
degradation of phenol over cage-like Bi; MoOg hollow spheres
under visible-light irradiation[ ] ]. Catalysis Communications,
2010,11(7):647-650.

[13] Tian Yue,Chen Baojiu, Hua Ruinian,et al.Optical transition,
electron-phonon coupling and fluorescent quenching of La,
(MoOy)3 * Eu®" phosphor[ J]. Journal of Applied Physics.
2011,109(5):053511-053511-6.

(FT&#% 135 W)





