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Preparation of NaBiF:Yb*"/Er’* Particles via Solvothermal Method and Enhancement
of Upconversion Luminescence by Rb" Ion Doping

CHEN Jing, WANG Youfa
(State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of Technology,
Wuhan 430070, China)

Abstract: NaBiF,:Yb*'/Er’" upconversion nanoparticles were synthesized by a solvothermal method. The effects of reaction
temperature and time on the composition, morphology and luminescence properties of NaBiF,:Yb*"/Er*" were investigated. The
results show that increasing the reaction temperature and time in the solvothermal reaction properly enhance the crystallinity of
NaBiF,:Yb*'/Er’", and improve the upconversion luminescence efficiency. It is easy to produce the bismuth at the temperature of >
220 °C. In addition, the upconversion luminescence intensity of NaBiF,:Yb*'/Er*" can be also enhanced via Rb" ion doping. The
green and red emissions of NaBiF,:Yb*'/Er’* doped with 5 mol% Rb' ions increase to 1.73 and 1.5 times, respectively. The
temperature sensitivity of the upconversion luminescence was examined. The fluorescence intensity ratio of the samples at 300-500 K
was characterized by a fluorescence intensity ratio (Jpr) technique. It is indicated that the NaBiF,:Yb*"/Er’* samples could have a
potential application in the field of temperature sensor.

Keywords: odium bismuth tetrafluoride; solvothermal method; upconversion luminescence; rubidium ion doping; temperature sensor

GO, ERAAOCHMELRALL BERRURTE, wR RN A R R AR . )Lt
MLANCNFIOCIR DG am KA, AR K, R REEARO PRI 9T 3 24 AR I
VF2 WA E N I (B MR BRI RN ORI R R AR e RO Ty i . F i,
ZEAN e, RPREIEN T Rt AR it R EARHOROERRHI B Ay, S ISR R IR
LLANCRI R, FE TR DRSO AOEHL, R SRR TR R AR 5 T RE i

Wk H . 2019-03-29. BT H I 2019-05-13. Received date: 2019-03-29.  Revised date: 2019-05-13.
R4 H . s RHE BT H (2017060201010191); [ 5 A SR B2 5 First author: CHEN Jing (1994-), female, Master candidate.
4:(51772233); [E K & S 05T & 2% (2018 YFB110550, E-mail: 821160410@qg.com
2017YFC1103800, 2016YFC1101605)%iH o Correspondent author: WANG Youfa (1968-), male, Ph.D., Professor.
BEE: B #(1994—), L, WiErE. E-mail: wangyoufa@whut.edu.cn

ﬁ,ﬁ:},ﬂ_‘\z I/)L{jﬁ‘(1968*)’ %’ T@:t’ %ﬁ[&o



. 36 - CREMR 2R 2441

J Chin Ceram Soc, 2020, 48(1): 3543

2020 4F

LD AEAR ST IROE, $m i Rk . 5L
WA B, SIS, HAW S T
AR R PR, A R R b R
JEILLL NaREF4(RE=La. Lu. Y)!' 40 0% 51
WIREL AR IR 22, HIX MR 75 BAE F AN
1% B SIS A SN SRR, SEURAS B 5.

NaBiF, fl NaREF, 3 AHILI 4544, 4% NaBiF,
I ASE P (0 T D e 5 0 - A AR DA LA I B
DA NaBiF /4 b4 i iU Rl ] LA R AR AR
HiF B BT s N A5 i S R R A A
JEUR N A B E s, LR R A5 B R AE I K G 2 Kk
A e IR K AR O, i EERE AR L R 1)
A AR PIEHRANIE & NaBiF, (1% . H
BT A 3 Bl H %76 + 271524 1) NaBiF, ik
RICHRE, B BRIk RIS ShVE R
S 8 YT e FAVATN N IF TN S (S (=T
3] NaBiF, FHEARFOCEFRAM. ML T, IRERE
VLR R PGE AT 1S B F R R e BOR B R T
NaBiFy . 4R iM% i 4 25 30 75 2500 24 31 4 vy 1 1%
(=210 C)A fef3 212401 7N J7 4 NaBiF,, SLHmAE
ENRR S PRI B SR

FHEC SR 7 RSP EL, ARG
BHBR A AL RICRCRAC. A2 525 T LU
DA RS TR A AbA R R St o R L AR A B
Jed e R RO B A R . LR
W, Bl E e LitT KB R e AT i ik
R RS . A IRIE Rb,MnCL
RbGAF," 5547 Rb G WAL A 1E A 3 it it
PORHAH IR, (2 ROMEAN A0 P 2uxt i
oA BL R RE M 5200 i oA WLARIE

KHEGER MW R L KT — RHW
NaBiF,:Yb /Er FHRE, 20 H T #3Bi BE ) S B
). SONRJE K R 5240 FE S AL TESLL
K bR ERE . AN, BERT
NaBiF,:Yb* /Er* ) b e e R e eh i 5 i U, s
W7 NaBiFy: Y™ /Er” 75 i 5 % AT 1 v 76 1
.

1.1 K7

il 1 # (NaNOs ,  99.9%) «  fi /K filf #R 4k
[Bi(NO;3);-5SH20, 99.9%] FALEL(NH4F, 99.9%)-
TR CEEG T ) L BEG HT )i 35 3 [ 254 14

2R FIA PR A A s AHREI(RONO;, 99.9%). FK
fiff B& £ [Er(NO3)3-5SH,O »,  99.9%] « . /K fii§ IR %k
[YB(NOs)3-5H,0, 99.9% 6K H Fil bz TR PR
1.2 #H@EE&E

¥ 2 mmol THEREN. 0.78 mmol FL/KHHIEHA
0.2 mmol /K AHEE%E . 0.02 mmol To/K A BRAH IS iR A
8mL [ 4 - RER A3 21 Ao 4 25 mmol Gk
B RAE 25 mmol 1) £ B R A3 B B Bl
JE AT B I BT A R, RN IR
PN 25 min, W CEZERER NG
NaBiF,:Yb/Er* Bk i) (1 MR . F %R
B 50 mL /KIS N B rp, ARSI . 7R TTH A
P B S S i 6 NaBiF,: Yb* /Er R i 1 S i I
TR FRZI B SIS E] Sy 12 h ARSI B4 50 v e Al
3100, 150, 180. 200, 220 ‘C. FEWFITIEFIFS
B SN TEDG NaBiF,: Yb* 7Er R S R I, (R
P B VAL E A 200 CANAR, IR R4 B SE AL A
3. 6+ 9. 12, 24h. FEIOVETR, GBI BALE
10000 r/min ()3T EOWCERFEM, FIJGK Sl
Y3 K, 1E 60 CHET 3 h 152 Uk AR FE i

B2 R0 E T, HALKFIHEAAE, Rb
T4 5 A x mmol(x=0. 0.05. 0.10. 0.15. 0.20),
TR PR B T B 24 (0.78—x) mmol, 4G [ B Bk
FAFAAL, FEFNFABY B s AR E A 200 C R
MINFE A 12 he
1.3 MK

KM D8 Advance %Y X B ATHA A MR i 1)
YIARALRG FRHE XRD MR 25 5K H Rietveld &1
HRER IS5, KT CONTRAA-700 74 51 I
FEREACMERFE S Rb JTCERM S . R S=AE 5
i TC/K L2288 75 5 UG 19 200E I B, R
IS SR TN L, AR e TR, SR
JEM-1400Plus 457 5 B 1~ WA BE M A S TE S, OF
K H JEM-2100F 3% 2 55 i 43 1325 50 f 7 S sl s il
ARSI A . SRS S R I 2O INR &
45 5 Lambda 750s 7 UV-Vis-NIR 73 Y66 - fid &
FHINRRE: it 1K1 9 Y650 5 | 5 A3t S il B RURk R 2
AR T LRI, DASRE i R 2 i B I ORI X 4 A4
AR o HIFEISFREL 10 mg By ARAE i 75 23 BT 4 mL
RSP A R DRUERFIUAE Sk B — 3,
HAR IR R AN Sy, B S A Dh 2% R
5 W/em® [ 980 nm XESEM A CITHEATIRR . BRFE S
U R RO AR B MR A, H R A e L T 58



o 48 5 1 1Y) MR f 25 ORI 3GEHN % NaBiF,: YO /Er 4B 7% Rb' B 1 Mg L L300 .+ 37 -

2 EREH®

2.1 REGEEX NaBiF,: Y™ /Er* 405K Bk 69 820

AR TCHS TN B NI R b A S TESL
RO PERE R RE I, ORFEEIZBY B BN [A) 2k
12h, 439I4E 100, 150, 180. 200 F1 220 C4AFF
#1447 NaBiF, YO /Er k. & 1 KFEM K XRD
i T ATRAVEH, Ml ELE 100~200 °C i [ I,
T XRD f1if0&# NaBiF, [f) PDF AxifE R
(JCPDS 41-0796) %, H¥A ML H g ek, %
W) 5 2% L 5 S TR P AT BE A B LR R 2l 1K oS O M
NaBiF,: Y0  /Er "Bk . R A B, Bl v 35 B
IS IS T i AT S U e AR A, MR T N, U
W LE 2 5 N B B T v e P mT DA i it 1) &5 R
VR 220 CINF, 7F 20=27°1 Bl Zuiés, T 4%
PRI HTUER], AT e bk . AR S 2 i R
AL BB A AR, ZEIREE A 220 CIY NaBiF,
SR . TR RN A g JE AR, AT LA
i, i P AERR B S £ REE R . AT LR
PUET, NaBiFgYb  /Br A& & 76 i M I & v T
220 CIEAE A .

B2 O fE o A B IR R R Ak
NaBiF,:Yb>/Er* £ & (1935 5 11 7 5 7% 8% (TEM) [
Fre WK 2 WTLLVEH, RNIREEA 100 CH,

(a) 100°C

(d) 200 C

(b) 150 C

® o

NaBiF4:Yb*"/Er* ok S B0 LA R0 ) (O BR T, Bt U,
JERITE R, RORLZR ik, HILVF 2 A s B Bk
JE. 75200 CLL L, NaBiF,Yb/Er’ ki A i &
T FEIERTE o 78 B8 e (RO A 25T A AN ik,
A DR IR SRR E 7 22 JL 2L 4K 0 /N TR 4]
R 2d FGEEPTR), & T Bk, BT R
I AT ) & R RE AR, W ) T S
JENS, SPEURRAKEEZENS, XL KK/
JGHmRL T IR ALK, RiNaed &, WBASE
AEAT— T B UKL LA B AR 3R T e

¢: Bi(JCPDS 85-1329)

| A ll A A 20T
L J\ N U . 200°C
A A 1500

150 °C

A ‘\ A AL 100 C

a i)o) | | NaBiF,(JCPDS 41-0796

Intensity

10 2‘O 3IO 4.0 5‘O 6|O 7IO 80
20/(°)

Bl 1 AR R 12 h il ) NaBiF,:Yb*/Er’ 1) XRD 1%
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Fig. 10 Decay time of NaBiF,:Yb*"/Er*" samples doped with
0%, and 5% Rb" ions
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Table 2 Decay time of NaBiF,;:Yb*>*/Er** doped with 0%,
and 5% Rb" ions
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5 0.123  0.533 0.123  0.816 0.119 0272
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Er*'/Rb" at green emission
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