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Abstract
The Pr3+, Th3* co-doped NaGd(MoO4), phosphor was gained using hydrothermal approach. The
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structure and morphology of the samples under microscopy were studied by X-ray diffractometer
and field emission scanning electron microscopy. The excitation spectra at room temperature and
the emission spectra at different temperatures were measured, and the excitation spectra of Pr3+,
Th3+* co-doped NaGd(MoO4), powder at 276 nm excitation were found that the fluorescence inten-
sity values of the emission peak at 544.5 nm (5D4-7Fs) for Tb3+ varied more significantly with tem-
perature compared to Pr3+ at 605 nm (1D;-3H4). It was calculated that the fluorescence intensity
ratio (FIR) values increased with increasing temperature and could be used for temperature
sensing. The maximum value of the relative sensitivity of the phosphor appeared at 434.2 K for
2.92% K-1, which is a more excellent temperature sensing material. In addition, the luminous col-
or of the sample changes from green to red in the temperature range of 298~483 K, which is con-
venient for directly observing the temperature to be measured.

Keywords

FIR, Relative Sensitivity, Molybdate

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

P L B8 145 2% 1 9 5 FE LU (FIR) B iR BE AR SR B R R, ANZWORIRIE A, & T,
B, SN AT LS AR A IR BE IR 1] [2] [3]. FHUIR FIR MR VA e S £ 7Aoo b
PN A RE L 1075 o R TLE BB SRR RAE IR T . fEIX I Er 8 2 7. SR, XA LA X
R FIIRTE 20 T A A RE I RE R B, AR — D3R T M4 R 00 B A B M AR 19 2 TR X [4]
HHAHEA RER MBI R 5 X oy, MR AR, AR EENE R RO, SFRRk
HU A FIR AMORHRE T B R B NS T, FRATTa T 4t P o 8 e 38 A RL L TR AR IR, DA
PR T4 ARTE I B B A 2

76 Prt, TO LB H AR, TO#E 544.5 nm CD,-"Fo) BH B ZEHSGOERE[5], PrifE 605 nm
(‘D H) B R SH6], MR = Kok FE R iR AR B R, I FRRL R 6 HE R
PR R G E e SE IR BEAR IR . A TR R, IR SRARMEAE N R R T IR P AR AR R, RO R R
o T HAS 2 TR 4d° Be RS54, IR REN PrY, TO 4R 1 B THRAL RIF I AIE K AE LR [ 7). &5 LTIk,
A% T PR T LB 241 NaGd(MoOy), i BEAE EARL, s I e A5 Rk B 70 26 7 A 3 7 THI )
TEAE R A -

2. SCIGFTR
2.1. SLWHR

KB T £ 2 A A 1 B B 77 2% o PE ARG TR AT R RN A Bh T SSCE E i (R T 3R 23 B 81
R, ASCEERI# P, To 344544 NaGd(MoOy), 5K R A N T A R4 o 1 2 F RSP AR & 0.5%
mol Na,MoOy, 0.5% mol Re(NOs); (Pr*":Tb*":Gd*" = 1:2:97), 0.5% mol Na,Cit, {# Cit’ /Re*" = 1. #£ Na;Cit
I Re(NOs);, FHM AN ARIF Y Nay;MoOy 78 731 4E, EIN 100 ml FIRFROE IR N8 H . 3 BN
FHEAGIFTE 180°CIAEE FRFEF— B, N3P JE 1 20 8 RN B O A AT B O 54, B0 2

DOI: 10.12677/app.2021.1112052 438 N A


https://doi.org/10.12677/app.2021.1112052
http://creativecommons.org/licenses/by/4.0/

ZFitd

SERUE, B EBE RS, EEFEMBONANE . BB O RSB AA T, TR BT R\,
RN HLBHAP 600°C 14 2 /N, & A3 2N K .
2.2. HHEHAR

B AL E Cu-Kal Y Rigaku d/max2600 (=0.15406 nm)fTHHYLE 10°~70° (AR TE RN, 3-8 T RES
X FEfriEG . FIFHHSL SU-70 3R S T BB (FE-SEM) 3R T 9 e it FIHZ T &
FLS-920 Fa e iEAAF 8] T &I F I8, RIHEHE DL AN AR (298~483 KR ST, IRKE N
0.1 Ko A7 ORBE SIS K S vl AT SR 1, R ol 5k 211 e U B DR 2 408 DA B PR AR 44 S 1
RS
3. KRR

B 1 2 RIEAE R XRD B, AT S S hriHE R - ICPDSCard#25-0828 X 3 FIfr BAHR, Toa%
AT . DT IR 58 SE 6 A5 HRRE O A 45 4

1% Pr**, 2%Tb®; NaGd(MoO,),

T W

JCPDS card #25.0828

Intensity (10° arb.units)

0 . . . . | ’. 1l .
10 20 30 40
26 (degree)

Figure 1. XRD pattern of Pr’*, Tb**; NaGd(MoO,), phosphor
1. Pr**, Tb®*; NaGd(MoO,), F#HI XRD
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Figure 2. FE-SEM image of Pr’*, Tb**; NaGd(MoO,), phosphor
2.Pr’', Tb*"; NaGd(MoO,), 534 # FE-SEM [E]
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Figure 3. Pr’*, Tb**; NaGd(MoO,), phosphor excitation spectra (1) and emission spectra (2)
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Figure 4. Pr**, Tb*"; NaGd(Mo0,), temperature-dependent emission spectrum (a) and thermal quenching trend graph (b)
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Figure 5. Configuration coordinate curvesof Tb**, Pr’*
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Figure 7. Pr’*, Tb**; NaGd(MoO,), sensitivity (a) and relative sensitivity (b)
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