Hans Journal of Nanotechnology #3k#iK, 2017, 7(3), 59-65 Hans X
Published Online August 2017 in Hans. http://www.hanspub.org/journal/nat
https://doi.org/10.12677/nat.2017.73007

Preparation of NazPQ04:Ce3+/Tb3+/Er3+
Nanophosphor by Hydrothermal Method
and Study on Its Luminescent Properties

Yanling Liul2’, Guozhi Jial, Yang Wu3, Yi Tang!, Wang Wang!

'School of Science, Tianjin Chengjian University, Tianjin
’Institute of Advanced Materials, Nanjing Tech University, Nanjing Jiangsu
Email: “liuyanling2003@163.com

Received: Jul. 14", 2017; accepted: Aug. 4", 2017; published: Aug. 11", 2017

Abstract

The NazP04:Ce3*/Tb3+/Er3* nanophosphors were prepared by the hydrothermal method. Under
the excitation of 980 nm exciting light, the obtained Na3P04:Ce3*/Tb3*/Er3* nanophosphors emitted
blue, green, red three waves of light, the corresponding emission peaks were at 436 nm, 545 nm
and 692 nm, respectively. The increase in white light emission with the increase of excitation
power, which indicates the efficient energy inter-ion transfer from Ce3+ to Tbh3+/Er3+ ions. Fur-
thermore, the observed the intense white light emission is suggestive exploration for the present
phosphor for potential optoelectronic applications such as white light-emitting phosphor for LED.
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1. 5|15

TER B AR R RDEIE, Fot LED BILACR s, ikl WEEERERL AR e VERF . AR
HUREAR. FBREADN . Arir i, ROBHEPRANIARIETS QAL RVERETIR 51 1 A2 243 ISR T7 T it
7, AIMEIES) T LED $ORK WA . TSI =S G700 FE LED BYGRONARE M5 sz
MBS, STEER, Wi+ B B AR AR S AT BORIER 2 , JUHAE LED J5 IR, RN AESO6ES
LR AW A2 B A% R EEAEI[L]. 9Ok MRMEDY LED e EZ %02 —, MAFEZOCH AR A
ST BA B UL B 2. LED A FOBIITEA = 58— MM ADEI =2 672, K LED
PO AR R I, Gk IE =FFEN LR L 1:2:0.38 FILLBNRS, AEWE Kkt E6[2], 1M LED BTk H
FR G BE A I TR R A P S 8 PRI B T PR E R B, XM R G R AU (022 3 MR
AV AREEGRITT R D LED R BRI REi &, B B Rl FOLTRIH AR, 506k
KWW RE B Ja M L8 TR A RRRERIE, AN HEDL, BOLEEOGREG, NmARIAE, HiRE sl
AR R R AN F I (3] [4]: Boa MR AR MG LED (B 5 =R s el R &, SRR
=R, EILL gk =R € IR S5 2 FOL[5] [6]

BRIR EL RO BHEIT S RAF B Z W T E HIHE IR, R PUOBEIR #2800 ARE H BA T Al #4
FRTE PEAT B R s M B 2 M AR 2 S5 R AR REL 7] [8] - FE L 26 AF N, FIERAM GO LB mR &L,
FICREREL M IR 3 BRI AR 2 B TR PR s [9] . REFTFLCRY: B s Tk
TERMPEHELLAN I RMBMOR T, ATDARAGRBEI R W, PERERARRUF . BhAh, & mhs iR &h 10 1 Fe
Jiv s BB AR, A BRADURE FUEA, € AR x (EL(RTIA 0.34) thRBZT Fo(x = 0.333, y = 0.333)
HIAAFRME o AEANHR DO R AL A RO, W] LA & 5t AL 0O0k AR HI B [10]. 5 FE B 77 AR [ — L8]]
A, FATHE 7 7C AR SRR DN A — 25 5, B AR RORE L0 3R, AT REAT A4 980 nm ZRIHGHUK
MR HEE L 2RO A Wt . AR SCIERI & FE SRR b, SR T REAT, /KL
% Ce™[Th* [Er 57411 NasPO, 4K VIk A, MIE IR FOSIIPER, JFRFIT T 1EAS [ Zh 3 BRSO
FAETN, TOURARITECIRERAL .
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2. SCIGERSY

BT Th(NO3); (il S A AE AR B A BR A F]), Er(NOg); (il fh 4l 4 A B I A BR 2
F]), Ce(NOs)s (Lifg db 4li A= LR I A5 BR A 7)), AgNO; (b df 4l 28 4 BB I 0 A BR A 1),
NHH PO, (K RFE B AL 257 A BR A 71), NaOH (i Sl 2B A BB A3 A BR A =) RITE K I T 258
TIK, FEAPERE, BERBENR PRI, BRTET 200 ml ANVERIE S EA RIUR LM 1),
100°C 41 TR 2 /NEE, H 805 73 B VA RAE 80 CHEIR T IRAE h 1, A5 5] — M B ) AR Y
5, EIA NagPO,:Ce* /Th* /Er* 9K ¢ Yol R L M

5 FE b AT 3 P A 2 B 5T F1 A TU-1900 24 X0 B4 AR AT WL 20 6 6 B8 I B B i sk
FSL920 AILH A 441 - u] WL — HH 4T AN AS IR (8] 40 H e 6 B G 3L 2 it

3. BR5WTiE
3.1 BB

1 /&P NasPO.Ce™ ITo™ [Er 9k s Sk R MO . B b Ce™ B8 134 0.46 mol/L. Tb**
BRI A 0.5 mol/L. Er¥ B 79k 9 0.51 mol/L. M 1 () AT LA i, NagPO,:Ce* /Th* /Er®
GURTIEHR AAE 466 nm FETAT P AEFH SRS, X P NEAE X R T 1) °Da,—'Fi( = 3,4) ALK
s () BRI S BT 723 nmy 738 nm, WRISCEAT B AE LIRS, Hodh 723 nm i 738 nm 4% R Er®
MIERS PHe BIBOR A SF, R0 3 H, BBRSE, i b 35 5 3 4 (00 WA 5 355 BV H At A 2R3 7 A 1 R A 0 165 5
[11] [12].
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Figure 1. Absorption spectra of NagPO,:Ce**/Tb*/Er*nano phosphor, (a) is the absorption spectrum of the sample at
370~470 nm, (b) is the absorption spectrum of the sample at 720~900 nm
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Figure 2. Emission spectrum of NasPO,: Ce**/Tb*/Er**nano phosphor, A,=980 nm. (a), (b) and (c) are the three segments in
the same emission spectrum: (a) is the blue emission which spectrum center at 436 nm, (b) is the green emission which spec-
trum center at 545 nm, (c) is the red emission which spectrum center at 692 nm

& 2. NagPO,:Ce* ITh¥ [Er kTS B & BT 3L, 1=980 nm. (2), (b), C)AR—%&5HEFH=RKEE: ) 2£5
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Bt

Fop—lisn BEREKT . MERFATLLEH, FEMIERE. S8, 4B E &4, ks e b,
At AT AR BB A TR B s A S . I 202 980 nm O B ThER, 43 E 0.45 AL 0.55 A, 0.65A. 0.75
A F10.85 A I HTILK SR UG T2, 45 BB R i o 19 3 00 A S s FE A B W ok, BEEHERATTRT DL
i AR ORI B RE B R A BRSO BREE . WORSEiEH, AT BUE BILE LN 0.45 A AbXT B RIUR T
BT, AOCHARERIK S IE. 545 nm ALH)ZGAEHLIA Y 0.45 A F10.65 A ST RIIIBUR D2 641~
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Figure 3. The energy level diagrams of Ce®", Tb*", Er**
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3.3. &ikRE

WATHERL T Ce®ITO¥/Er =B E ORI A FER I CIE (R, #I4H NagPO, Ce* /T /Er®
YRRy AR T LRI P2 AR 2D 208 = Fh s e, IR MR DB =3, =R A I A6 CIE
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Figure 4. Chromaticity coordinate display of NasPO,:Ce**/Tb*/Er**nanophosphor emission
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