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Research on Yb*" /Er'* co-doped tungsten molybdate

up-conversion luminescent phosphor

Wang Wei Zhu Hongbo

(Karamay Vocational & Technical College,Dushanzi 833699)

Abstract Ytterbium ion (Yb*")/erbium ions (Er*" ) co-doped tungsten acid gadolinium silver (AGWO) and
molybdate acid gadolinium silver (AGMQO) phosphors were prepared by hydrothermal synthesis method, respectively
made of tungsten acid gadolinium silver : ytterbium ion/erbium ions ( AGWO : Yb*T /Er*" ) and molybdate acid
gadolinium silver: ytterbium ion/erbium ions (AGMO: Yb*" /Er’" ) up-conversion luminescence materials, Structures of
which were measured by X-ray powder diffraction (XRD),the surface morphology of phosphors were characterized by
scanning electron microscopy (SEM) ,and the up-conversion luminescent properties of phosphors were characterized by
Hitachi F-4600 fluorescence spectrometer (pumped by 980nm laser diode). The results showed that with different
co-doped concentrations of Yb*" and Er’" , the structure of phosphors were consistent to AGWO and AGMO. Along
with the change of synthetic conditions, phosphors showed different morphology: AGWO: Yb*" /Er*" was present rod,
AGMO:Yb*" /Er*™"

was present granular. Under 980nm excitation, green and red emissions centered at 525,550 and

660nm were observed,which are ascribed to *Hy ;—>"15,, (525nm),*S;,—>"115,, (550nm) and ‘Fy,,—>"1};5,, (660nm)

transition of Er*" . Through the contrast to phosphors can be found, when Yb*" and Er*" co-doped concentration ratio
was the same, AGMO: Yb*" /Er®" showed stronger emission intensity.

Key words AgGdW, g, AgGdMo, Oy , up-conversion, Yb* " /Er*" co-doping

FESCECA G 1 e K ot e — A S 46 v
fiE AR Y WA
THE EC B B ROLRUR,
B AT ARAT b B B R B B AR

PEE B A L1984 o A, PRI, 2B 2 K e bR 4 S BFSE

JE LI Er® Z S BLL MG ] R] DG b e e i E B
FER T YD) RE S 2% PR I i e DL
P B A P e 25 7 i S5 R AR D U0 B A AL
Pl Yb' JEr*T

i B 2 1 LB e A e R 5 A LSRR



559 ] £ AR YLT/ECT BB IR B ZOLH R BT © 175 -

SR B 9O 77 o IS REPRAR L 2O B ) R
e A=A P RS S 25 R L A 2R AR L K P E

T R D AR 47 4 AR AU B A Y T 1
FHR 5 DRI = F e e e 56 b s 18 30 4F oK Y
SMIFFE I L

}
okt

1 SLWEsS

1.1 KFSME

AL EL (GO A AL (Yb, O, 1L #
(Er,O) Al BE ¥ 99. 99 % , b 57 w5 18 i 4 J& B 42
kA B TEEA A 8R4 ((NH, ) Hs-
[H, (WO, ) |« H, O}, 8 & % [ (NH, )sMo; Oy, +
AH, O S BRER A4 R L 27K, Y5 S 43 B 4, [ 25 45 1A
2= A R A s Ve IR L 25 B 1K, BT T fk 2
WA R A,

HL PR (RW 20 B, fE [ IKA A ] R I
S N B R 28 (KH-50 B, B R RS2 &
JEAT BR S A 0 i FAHE R RS (101-1S A, 1
VEWT A 8 A R A BR A Al X9 48 8y R AT 43 1%
(XRD,D/max-3C %), H A< B 2= #f X 2 45 H
T W8 (SEM, Quanta 200 &) ,FEI 23 &) ; %6 643
N6 (XRF,F-4500 H9) , HAS H 374 #] .

1.2 HRHHE

FREUAL 22 B Gd, O, . Yb, O, Er, Oy, i
et PR A A o 0 B TRC B — 2 VIR ) i R R VA
HER AR 3R 7 (NH, ) Ho-[H, (WO, ) 1+ H, O 8
(NH,)§Mo; O, «4H, O, J ¥ F L8 F /K, K f. 3))
PEPEAS (RW 20 B, 8 TKA 2 "D P75 Rk 755t
FE 0 R B A W o A 2= T R RS R AR JT 9218
T 75 7 A i TR £ TR 6 3 R, R FH 27Kl s i
FR AR pH=9, i+ 30min J5 . K 1R A WK
FHZR VUG 2 M P A 19 1 R 48 (KH-50 B, B g e B
Sk & A R FD HEAT# B IR AW AR A
80 Y0 A2 AT % B G R FH A i ARVIE IR T 4R (101-1S
AL, b A AR AT BR A W) 220°C fR Ui 48h, I
MEEHR G ARG HEZER., LB k. T
f B0 4 00 AR YR /EST JE 4B 4% 8 R AL R
(AGWO) BH R 5L 58 (AGMO) 1 4 R 4L 81 « 58/ 45
(AGWO: Yb*" JEr ) | e 4 & M R R K L FH IR
ELAR « 58 /8 (AGMO: Yb*" /Er ™) | 5 e % 6 b k)
WA, BRI YL /ECT B GRE, T FED AR
3 AT 25 A

1.3 H&EL

K X-SF 28y K AT 4L (XRD, D/ max-3C #1,
H A 22 20 2 4k Xt R 2R AT A 43 AT, CuKo $
G (A=1.54056A) , H1 S 40k V. HL3 7 30mA, $
R R 8°/min, K K 0.02°, R A BT
5 (SEM. Quanta 200 I, FET 28 &) X%t £ & 247
TE B LA B Bl UL 465 #0028 . R FH 9 % 4y 6 Ok BE 3T
(XRF,F-4500 A1, H 7R H 57228 @) MR ke & 09 b 5%
ok BE6IE Ok OE IR 980nm BOE RS, B K YT
K 450~700nm . HAHHEE K 240nm /s,

2 #FR5iTR

2.1 XRD &#f

AGWO fil AGMO [F)J& T8 R £h 2L it
I 33 T A RE BT A O e R O M ORE A BCHE R AT T
XPETTiE . MRAERTEI AR A5 R, 2 Y R ErtT
AL 228 5 ok 0.180YDL'T /0. 020Er*T I
0.200Yb"" /0. 025Er"" S5 N A i B AT B i &
e L YR M EXT R B e R A Bk
4

AGWO : Yb*" /Er*" . AGMO : Yb*' /Er*" (1)
XRD jEE WE 1. MWEWALLE . #E Y fl Er'"
B3t B e B 4 Gl b 0.180YbLYT /0. 020Er°T Al
0. 200Yb*" /0. 025Er*™ &4 F , AGMO: 0. 180Yb** /
0. 020Er*" #l AGMO: 0. 200Yb*" /0. 025Er*" i ¥
5 AGMO(JCPDS 53—0042) HEA — 5, W H +
B RS T B | R T A5 A 1 A8 Ak s AGWO:
0.180Yb*" /0. 020Er"" Fl AGWO : 0.200Yb*" /
0. 025Er’™ By AH 5 Shi 455 i 3E 1Y AF 58 R — 2L,
W] ILAB 0T FE B A A A W R s AGMO oA
HEH 450, S BEER T4, RO RR, S
K a=0b=0.52220nm,c = 1. 14758nm; AGWO
iMoo AGMO 28 3 5Bl B B iy 25 18] #E

| JCPDS 530042
Ll Ly v

n AGMO:0.200Yb**/0.025Er**
AmeA A
AGMO:0.180Yb**/0.020Er>*
A arn
h AGWO0:0.200Yb**/0.025Er>*
MH AGWO:0.180Yb**/0.020Er>*
N AgGAW,0,

10 20 30 40 50 60
20/(°)

BRI /(a.u.)

B 1 AGWO:Yb' /Er'' \AGMO:Yb*" /Er'" [y
XRD i &



« 176 1 T 8 B 946 &

Ch . BRHAR, MBS H N a =1.0775nm, b =
0.4987nm,c=1.3005nm,3=114. 00", M\ it Jfl Z: %k
M)A AGTT LU U a #7100, AGWO B ] i B oy
AGMO i W% 78 X A 25k v, Gd* T #R Ak T
VANLTIR VA2 %2 AR RN i SR S /i B S Ol 1]
] T o5 4 B B 45 A P AL B 1 (G ) 1Y b RS AL AT
AT B IBH#1T .
2.2 SEM %#7

AGWO : Yb"' /Er*" | AGMO * Yb*" /Er'" 1
SEMEIWLE 2, WK 2Ca) E 2(b) AT LLEH,
AGWO:0. 180Yb*" /0. 020Er*" Fil AGWO:0.200Yb*" /
0. 025Er"" iy & S0 2 # R, LK B 43 A 7E 200 ~
500nm Z [, MIE 2Ce) (& 2(d) A LA L K #ik
A5 AGMO:0. 180Yb* " /0. 020Er* " Fl AGMO::
0.200YDb*" /0. 025Er™" MY B 52 ki AR, UKL 43 117 1
A), Hobi AR RSF 45 100nm.,

K2 AGWO:Yb" /Ert JAGMO: Y™ /Er*T 1) SEM
[(@) AGWO:0. 180Yb** /0. 020Er® " ;
(b)) AGWO:0. 200Yb3* /0. 025Er** ;
(0)AGMO:0. 180Yb** /0. 020Er** ;
(d) AGMO:0. 200Yb** /0. 025Er*+ ]

2.3 LtEBEXSW

AGWO: Yb*" /Er'" |AGMO: Yb*" /Er*" i |-
HAOLIE R WL E 3. WA LU L #E 980nm Ok
WML T, AGWO: Y /Er* L AGMO: Yb*"/
Er'" i) FE 36 TE H A7 F 525nm A1 550nm 4k A9 4%
S FAL T 660nm Ak Y 21 €8 S 41 1, 43 31 % g
Er*t B H, 115, (525nm) ,* S, —>"115/, (550nm)
' Fy =" 1,5, (660nm) BRIT ; B T 4% (0 & SO 3% 1Y
SR AT Kk SOBIE R m AR 2, I AGWO::
Yb¥T /Er*T L AGMO: YB*T /EST FE 980nm % K /Y

WOR T RS IR BT UL A g0t 8 o % e &
AGMO?: 0.200Yb*" /0. 025Er*" () & 6 38 B N
79cd, & AGWO:0.200Yb*" /0. 025Er* " & it i JiF
By 1.7 £

P

80+ " s

AGMO:0.200Yb*/0.025Er*

AGWO0:0.200Yb*/0.025Er*
Ty

312 152
AGMO:0.180Yb*/0.020Er**
AGWO0:0.180Yb*/0.020Er*

4 4
FWl* IIS/I

0! 1
450 500 550 600 650 700

K /nm
K3 AGWO:Yb' /Er'™ \AGMO: Yb*" /Er*™ )
FREROLEE
3 &g

o K Al T AGWO = YbUT/EST Al
AGMO = Yb'" JEC" ¥4 &G B, IR X AGWO:
Yb/EST M AGMO: YB*T /ET B kA R
S5 KB REAE B B0 A5 B R O M R R I B 4 kO
BT T 5. MR a R & lr AGWO
Yb*/ECT L AGMO: YT /Er® T b8 i % kR
Bk 4l Ml AGWO = Yb*' /Er* " 2R, AGMO ¢
Yb'T/EST SRR AR kR e k6 MR FE
980nm ¥ OL ¥ K A& A F L AT LU F] B K A T
525nm, 550nm Ab (1 &% 4 & 506 3% f i K AL T
660nm &b (14 21 & & 5 Ot 3 . AGMO : 0. 200Yb*" /
0. 025Er"" A GPERR BN 5, BA BAF 1 W T 5% .

2% 3k

C1] Rl ZmEak. AR, 45 W 48 44 10 0 30 o e b1 okt S L i
AL ERE.2012.42(11) 11121123,

2] X&.BRR. B, 5 8RR KR ORI 5T 3 R
[J) AL TH M KL, 2016,44(11) ; 14-16.

(3] W LB IR R & e bR i 4 07 i 5 & S oL EL 4 A7
[JJAE T BAA KL, 2017,45(2) £ 13-15.

(4] #hese, SiE P KR R AgGdos Eu (WO KH
BRI AL 242, 2011, 69(21) : 2550-2554.

[5] ShiF N,Meng J,Ren Y F,et al.Structure and luminescence
properties of some new AgL.nW; Qg compounds[ J].Journal of
Materials Chemistry,1997,7(5) :773-776.

W F B H#A:2017-03-03
EfR B #1:2018-06-28





