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Abstract: NaGd(MoO,),: Th™ phosphors with different Th’* concentrations were prepared by a high-temperature
solid-state reaction method. The crystal structure analysis by means of X-ray diffraction (XRD) revealed that the
samples prepared were pure-phased. Fluorescence spectroscopy measurements were utilized to investigate the phos-
phor’s fluorescence quenching, and the results indicated that the fluorescence concentration quenching resulted from
exchange interactions between Th** ions, and the Ozawa model held for the fluorescence quenching process. The self-
generated quenching model proposed by Auzel was used to analyze the D, level fluorescence dynamics of Th™*, and it
was found that the Auzel model can well explain the concentration dependence of fluorescence lifetime. The depen-
dences of the luminescence intensity and lifetime of the *D, level of Th** on the sample temperature were investigat-
ed. A method for temperature sensing using the fluorescence lifetime was proposed, and the absolute and relative

sensitivities of temperature sensing were analyzed.

Key words: solid-state reaction; concentration quenching; fluorescent decay; thermal quenching; temperature

sensing

1) A RFIRAETE T . W B TR 2R LA ek
PR OGP R S B HE R 5, R R G
M LB A MR RN R g L P 2 mAA R . XER VR LR T8

nu\«

Woim B8 : 2023-07-14; 11T B3 : 2023-07-24
EETH: HEAARAEE(11774042,52071048)
Supported by National Natural Science Foundation of China(11075026,52071048)



5510 4

FIHESR, 55 @ NaGd(MoO,),: Th™ 9 iy i i B B vl B2 Rt & 016 15 9 6 3 g 2l 2 A% Ik 1771

= B TEAL AR A BHEBOE IR Dt 2=l A= s
2 JGAF B K BH BE HL Tt B AR R B A i o A 4
ATz R R

Th™ J& 5 2B - B 7 Aot ey, H 4f-5d BR
S L AT NS LRSS TS s € A V2
LD BN RS BRAE R L P AE 550 nm BiFIE, HZ
SR se i A R A Kk ot BR T E

F R R BRI R L A, fE TH S Y

3B 4 1 MR R TH™ 8 & YO Rk (1 b s 4
RGO R YO i B R R G MR ik
IR <Y AT VR e o = N N /3 S N (=
A S BR AN E i A S5

i £ B F 45 4% R OC M RH E JB— T e AR
S JE T E 5y — A2 B A B
O ST A R R R, F B T8 22 MLk e
RHE I 5 AR 22 ALK T 4y b B AR AR L
R EAY) B 45 Fh R A B 10 5 D2 B3 o A Ji
THED 10T 43 Sk 2 fi 4k SR b 4 R AL i A R
(P % TN B B )17 7 3 B8 Bl S 9 56 B R RL R L AR
- 8 R R R R R R B 5 A A M, X R A
Sk A TR AR R R ) ) B AL A M TR RS E B
70 B 5 R 22 A ARG B BB LU IR o o ML Z
T B A E AT P G R E R K
(R e RN (O R22S - =S s A e B a2 /5 <]
B T 6 B 2 6 M L 32 ) T vz AL RITBIE 5

AL EBEWFIET Th B 2441 NaGd(MoO0, ), %
S R 1 Ve LI R A0 B T B A SRR I L R
FH X5 S A0 568 5% 7= 0 1 AR S5 R AT T A b,
GE T 1B 2% Wk X SR RE W 52 W, X T 19 °D, g
G BN 12T T WSS, ISk Bl 2 T
8 B I e Xk R ot R AR R AT T A #T

2 % B

2.1 HREE

il & FE TR A R R Sy Ol 1 4l Y
Gd,05 . 3 M 4l i) Na,CO5 Fl MoOs, $8 4% 5 -F Th™ i
it Th (NO3);-6H,0 3 7l 5] A o B it Th (NO; )5+
6H,0 12 71 2 £7 78 KUAL RN , AR 35 2 3 551) v 8 43 285
A K H L R L B O R . KU R Rt
F A FH £ 0 5 J R b 1) SE BRI 2 Wk B 5 1R Tk
JEAFAE R R 22 50, B nT 68 5 BOA 5B A 0 28 1 4
AHFE M o I, AR 5238 o DAY 3 46 Th, 0 8 4403
A JEORE SR 25 R B AT #1457 Th(NO,),:
6H,0 # 1R Jy 4 8 NaGd (MoO,),: Th* %% & # 1Y

JEORE . BT 45 B RE S A T A BT B 24 BE IR 43 50
9 x%(x=0,0. 5,1,5,10,20,50) , 3 X — ¥ J& 245 NaGd-
(Mo0,), A x%BE /R GA™ Bl Th FIF Lt . 12k,
THARAS 3 o HAREE &I 0945 JsURHI i 5, SR )5
R 8 31430 04 Jo et R ek g — R} L R B A G 1
BB TGO R R B, HENR A M.
W TR A 250 1 JEORL BT I b R I R A =
TS ARk £ 1 000 CAME R B4 he B, D
B F SRV ) B RS U BE S R B B 5 4
SEWFEE S min, I3RS NaGd(MoO,),: Th™ % Y85 o
2.2 HERRIE

K H A 8 A \OX O 4R AT B AL (XRD-
6000) %5 5 BT i £ DGR FE Sl 1 b AR 25 48 AN
B X R 5 5 R A Cu #EAY 0. 154 6 nm I K Ko 58
S, 3K T A B 40 KV, T /EHL 3 M 30 mA,
20 A B 16 LR 10°~75° 0 SR H A H 7 A
Az 7 B F-4600 7€ 6 6 35 A 5 R Y I R R
S s R AIZOG RS ) 150 Wi 221 (Xe)
JHCHL AT 1 R R R IR IZ AR IS S BE R R 0.1
nm. K& T 853 6256 i AL FLS 1000 I &
B S 98 G TR, P R VR TR TR T, -3 g
B 60 W, Ik 98 1.5~2.5 wm, T & 4% K 0. 1~100
Hzo SRF A SN 8 2 90 B S b7 m ke, R
45 7 0 3K L R AT IR B R M R R U R A
+0.5 C,

3 #R5H#®

3.1 HRBEEHSH

R T BURE ) R 45 AR R R 4 R AT
M, AT T R [E) Th™ 45 2 vk R 5 1Y X 5 8
AT EIRE &5 A 1) TR o & H AT 5 B RE IR
T Z bR AR I AR B AR RIS . IR T
PLE T A B G 45 17 0 5 NaGd (MoO,),
R bR UER B (8RR R AT S 0 Y 20 A B W) G LD
AT S8 R vh 38 A R 55 380 U T HL At 1 1 AT 4
W o 3 UE B T A A% B R 38 R A NaGd (MoO,),
A, ) B A 338 W] Th™ 88 19 48 2 WA 3 3ORE
m R GE R B s . TR 1(b) Sk 20 1T B A1 AE 29° Fff it
1) A0 S 0 5 R i ) TR KT v mT DL B
Th™ B 145 2% Wk BE (0 38 0, % A7 5 0 1% rh s 20 £
V7 U A 3 IR RO (0 38 /N L X T BE A
NaGd (MoO,), [ ¢ 5k 25 14 Br g e (1 o B 1(e)
NaGd(MoOy), [ & il 25 ¥4 7 7 Kl , NaGd (MoO,),
JEXEA B, RS R R A



5 44 %

(a) [ 50% (b)

J 20%
T | o T “

10%

s
|
Ps

BIT (a) A [E] T e 48 % 19 NaGd (MoO,), % 16 4 Y
XRD FIFE 5 (b) 297 B I A 5 i 7 K B 5 () NaGd-
(MoO,), fit M 25 1 7% B A1

Fig. 1 (a) XRD patterns of NaGd (MoO,), phosphors with

different Th™ concentrations. (b)Enlarged diffraction
peakes at 29°. (¢)Schematic illustration of the NaGd-

(Mo00Oy,), unit cell structure.
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Fig.2 (a) Excitation spectra of Th* doped NaGd (MoO,),

phosphors measured by monitoring 546 nm emission.
(b) Emission spectra for Th* doped NaGd (MoO,),
phosphors under 277 nm excitation. (c¢) Dependence
of normalized °D,—F, emission intensity on Th™* dop-
ing concentration.
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