Chinese Physical Society

ME#E Acta Physica Sinica

€D Institute of Physics, CAS

S SMHR B ATIHH0 Er'/Eut+ 3648 BIOCI 234

Fki#t FwH XNHE FELE FRE RER

Color-tunableness of Er3*/Eut co-doped BiOCI phosphors for near ultraviolet excitation

Li Yong-Jin Huang Yang-Bin Liu Qun Qiu Jian-Bei Yin Zhao-Yi Song Zhi-Guo

5| 1% & Citation: Acta Physica Sinica, 64, 177803 (2015) DOI: 10.7498/aps.64.177803

{E2817%)1% View online:  http://dx.doi.org/10.7498/aps.64.177803
AP 4% View table of contents: http://wulixb.iphy.ac.cn/CN/Y2015/V64/117

AT RE RSB B A L&
Articles you may be interested in

PR E T RAE DG LED 2844 1 R 7L

Application of semiconductor quantum dots to white-light-emitting diodes
YE = 4.2015, 64(13): 137801 http://dx.doi.org/10.7498/aps.64.137801

Eu?t 57% CaMoO, Atk KOG M5t i 72
Luminescence properties of Eut doped CaMoQO, micron phosphors
PP 27 4%.2015, 64(10): 107803  http://dx.doi.org/10.7498/aps.64.107803

AR Ga 452k ZnO BRI 45 48 SOt BUR G RE B FE

Effects of growth conditions on the microstructures and photoluminescence properties of Ga-doped ZnO
films

PP 27 4%.2015, 64(8): 087803  http://dx.doi.org/10.7498/aps.64.087803

F L AR IR AR B-SrySi04:Eut Ladt KA ERDGIs ) & 6P e BT 5%
Long persistent and photo-stimulated luminescence properties of 3-Sr,SiO4:Eu?t La3* phosphors
PP 27 H%.2015, 64(1): 017802  http://dx.doi.org/10.7498/aps.64.017802

Tm3+ BB IR ER P 11T 2 pom S5 1 5T
Spectroscopic properties of ~ 2 um emissions of Tm3*-doped germanate-tellurite glasses
Y242, 2014, 63(24): 247801  http://dx.doi.org/10.7498/aps.63.247801


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.64.177803
http://dx.doi.org/10.7498/aps.64.177803
http://wulixb.iphy.ac.cn/CN/Y2015/V64/I17
http://wulixb.iphy.ac.cn/CN/abstract/abstract64615.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64615.shtml
http://dx.doi.org/10.7498/aps.64.137801
http://wulixb.iphy.ac.cn/CN/abstract/abstract64225.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract64225.shtml
http://dx.doi.org/10.7498/aps.64.107803
http://wulixb.iphy.ac.cn/CN/abstract/abstract63961.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract63961.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract63961.shtml
http://dx.doi.org/10.7498/aps.64.087803
http://wulixb.iphy.ac.cn/CN/abstract/abstract62391.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract62391.shtml
http://dx.doi.org/10.7498/aps.64.017802
http://wulixb.iphy.ac.cn/CN/abstract/abstract62406.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract62406.shtml
http://dx.doi.org/10.7498/aps.63.247801

) I8 ¥ 48  Acta Phys. Sin.

Vol. 64, No. 17 (2015) 177803

N R BBH M EREST /Eu’t &8

\)

BiOC1ZZ I

Fa#t) #EHY 2D

Bl & 42

Fh#? RFEED

1) (= L%k, B¥  651700)

2) (R AMRRL S 5 TR, B 650093)

(20154 3 A 23 HUk#; 20154 5 H 13 HiEEEH )

AR AR AE 500 °C AR T Erd T /Eu®t 348 BiOC1 % 6K, 8t XRD, SEM, Wi, #k Ak
SHERER T T H A ESURUE e kR . XRD R SEM 45 SR BALE 500 °C N I AT B Th & e 4y 5 i B J2 4544
1 Er® T /Bt 348 BIOCI %R, WIOEIER B2 Er¥t /BT 874 BiIOCIE R 44 i RE R, ORI
INZHOEH BAT R B TR BiIOCH 7 (VB) 254 (CB) BRI AR 7 58 5 i S ANMOR R P, 7 380 nm T 48
SRR R, RIS T Bt B Bu® T B R R, Hrh et AL T 410 nm (PHg o —1is)0),
525 nm (*Hyy/0 —"Lis/2), 554 nm (*Sz/2 —*115/2), 673 nm (“Fg/o —'115,2) MARHIEKH T Ex®t 85
fIERIE, 1 581 nm (°Do —"Fo), 594 nm (°Do —"F1), 622 nm (*Do —"F2), 653 nm (°Dg —"F3), 699 nm
(*Do —"Fa) FIRSHENK A F Eu®t B FIOBGE. ERERNR, SE4EST /BT B IOMEARR, %5
JERIE B MRS R ROk (Erh) R 20 (Bu®h) RS, - Hr R HIX 5 BIOCL 45 A >, I HilE
MRS AT, LT RIS i i 4t — Tt — BRI T, FFRAE BRI Er3 T /En®T 1445 BiOCl

ST BN — FEAE 3L 58 SMIUR 6 LED 2068

XA Erdt /BEu’t 345 BIOCI, 1T AMNUK, Bt nl i

PACS: 78.55.—m, 78.20.—e, 42.70.—a

15 =

FOGLED B Hmsk. 1he. H R K.
WBUNEAR 5, BT — AR S BRI . 4R
i, BT AL EYE LED (8 56 LED (O A + #0k
YAG:Ce3t Rk 4 &) BAR SR &, BARRTLE
St AR M 22 R T C A B A% 1l 2 AR oAt
B, TR AN LED O H 5 AT # S ANSR A
gF. W SRR 8 A IR KA AR LED T
He B O MR RO HCR IS 2 B SR M AT R R
R ] R g — o T T T AR AL

TEMZ B+ 387, Erdt fEw®t 2 5 2 K
B B R B O A R B O TE MR RS T

* EREHRBHEEES (HHES: 61465006, 61265007) 15,

T B E/E#E. E-mail: songzg@kmust.edu.cn

© 2015 FEYIEFS Chinese Physical Society

DOI: 10.7498/aps.64.177803

Eud T W0 058 ok 72 5L A UK T BE R S B e
IRUF B TFRCR R L AT 190 SR BEut 7
(1) HL T BRIT 8 T A —Af A RRIT, X 2 BRI E AT
BOR R e R 0, AE — s Rl b T IR R R
A LA Bt ORI, (BAERZH Ea T B8R
ek, BT AR AR IR A H A e A I RS
FEEPEER KR INEET XE— e E
PRI Eud T BOE G R 7R 16 LED H R R . X
Er¥t B35 4Rk, 8 7E 980 A1 808 nm it
ZLAN UK N T LS B i 240n] WL b A 4 ke R i
2L Ah e B0 (BAE R ANBIOR R 2 RS9 11
SEOCMLGR S, RILARX FE R e &, B3t
BANEOR N 1] W70 K HAE LED 77 T T E R

http://wulizb.iphy.ac.cn

177803-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.177803
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 17 (2015) 177803

F A 8. BIOCUE Jy— Bt 24 58 7 B 1) 2 5
AR, o BRAR R B £ 77 V5 AN [F A BATE 2.92 eV
F3.5 eV A48k 10=12 iy F BA SRy 1) LT
SR R RIS rERE L PERE S
BiOCI H i) 12 B FH 240 77 Bk ldp Rl R Bk}
2k 121 BIOCH A 45 K J& T PbFCI 2 U J7
Rt KA REEN P4/nmm (No. 129), X #x
N Dy, b B3+ 87 4 Oy, #8407 191 RIE 435
Febf LB TR, A BT R BT BT, A
S48 BiOCL i i, A Cyy s X FR; I AR
W AR MR R T B BT Roe A
Ab, BT B MR Yk 2 S50, 7R SR PR 2
TE A AL AE F 3. DRIk 2 % B8 1 AR Bist
o 4 A SR, G R AR LA TR SR A AR X B A
SRBR AL, X FORRRE (1 o A 3 e 5 T A B TR
RN, Wi e T/ 8 TR 21 H
2013 4 LASK, BiIOCUHE N —Fp# B4 + 15 22 B i
MBI 52 2 T Ve, 7ERT IR 7L, FRATT R A £
B 7 Er3t M Dy3t 45 4% BiOC1 B A 1 7 1 & 6tk
fE U5—171 O E B E, BIOCL Eudt B A MEs
T 7o 25K 1 5 415 0T 4R AR T g (1210081 g B AR N
VT ANBUR 1 D6 LED 20t 58 ek, Bk, A4
iR B3t /Eudt 3645 BiOCl, @B IR R IR 45
Pt FL R G BE B RZIR, LA FE BIOCAE & 64,
{1 S FH .

A K A A R T E T /Bt R B
BiOCL1 %tk W7t 1 H R M RE. 7£ 380 nm it
SOMEEUR R, 3845 7 Er3t R Eudt BT HHIE K
5, I B EE S TR Brdt BT SO IR R S
MEwt 8K, 2R 5 BiOCI
CERI AL Bl ok, [FI, B IR B AR B, s
LT REH R 3 At — FOk — AR,
FH] Er’t /Eudt 345 BiOCl % 6 #E 16 LED o
AR R .

2.1 HmblE

K HH [ AH v 1) £ Ex3t /Eudt 2548 BiOC1 %8 %
k. Ak BT E R E A R 22T Bio O3(4 N),
Er,03(4 N), EuyO3(4 N), NH,CI (AR) T35 5 5
e, HoA NH,ClLIE & 20 mol% (AT 1% &K IR
mol%), H BITE T IR 4k oe 45 i F5 v CLUE 1 4% & 4

XK. FROWMERSG G, B RSB T, KRG
TRCEAE B AP A 500 °C R EE R RE4E 3 h, BE)E H R
AE B, WS RIS 2B 7R A

2.2 MEmMEREIRIE

K H H A # 22 Rigaku Model D/max-2200 %4
X SFFERAT SN 52 K i AR (R SHRA Cu i Ko
U2k (N = 1.5406 A); BSOS 36 E FEI A
A [ QUANTA-200 ¢ 434 1 1 . 1 8% (SEM); TR
WO HE R H AR Hitachi 24 7] A4£ 7= 1) U-4100 B4 28 4b
S0 L I LT AR A G BT E BRI S T SR
F H 4 Hitachi 2 &) 427 1) F-7000 5% 6 53 Y66 FE T
AT IR 12 H Zolix Color Convert #4411 & A i
e AstR. T SR e =i R

3 HRET®

B 1 oNEES BIOCL 1%Erdt, 1%Eut ) XRD
Bl BT LU B, FF A T S 6 BT
BiOCI i #x #E F A (JCPDS No. 06-—0249), it B
G BRSO BIOCL Y 5 AH. A FL AR AT 5 UE 1
HIL, R EST M BT B 7134400 BiOCL & ik
SERFEAR AR BRI, RS Erdt /Eudt 3t
% BiOCl 96k 75 H il 2 F T R s & . AR
BiOCl f k254, FA1H1E BiOC B:A™ i i i A
24 Bi*t BT, 24N 02 @RI 2 A CLI- &7 Bidt
WG — Mg, BAT Cy BB FRME, — A Bi*t
B PHANCl BT ASANO B T, H
H—A 02~ B FE— AU IEFE ARl I (18,191,

Er-1%, Eu-1%

JCPDS: No.06 — 0249

BEPE /arb. units

| 1 I‘ .H;l .| |||. i |.| 1

10 20 30 40 50 60 70
20/(%)

K1 BiOCL 1%Er3t, 1%Eu?t ) XRD K&
Fig. 1. XRD pattern of BiOCl: 1%Er3t, 1%Eu3t
phosphor.
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Fig. 2. SEM patterns of BiOCl: 1%Er?*, 1%Eu?t
phosphor.
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Fig. 3. (color online) Absorption spectra of

Er3t /Eut co-doped BiOCI phosphor.
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Fig. 4. Excitation spectrum of (a) BiOCl: 1%Eu3+

phosphor recorded at Aem = 622 nm and (b) BiOCl:

1%Er3+ phosphor recorded at Aem = 673 nm.
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Fig. 5. Emission spectrum of BiOCl: 1%Er3t,

1%Eu3t phosphor exciting at 380 nm.
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Fig. 6. (color online) Emission spectrum of BiOCI:

1%Eu®t phosphor with different Er3+concentration

exciting at 380 nm.
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Fig. 7. (color online) The CIE chromaticity diagrams

of emission spectra excited by 380 nm of (a) BiOCl:
1%Er; (b) BiOCL: 1%Eudt; (c) BiOCl: 1%Er3t,
1%EuT.
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Abstract

In this paper, Er®* / Eu®* co-doped BiOCI phosphors are synthesized by the conventional solid state method at 500
°C, which are characterized by XRD, SEM, absorption spectra, excitation spectra and emission spectra. XRD analysis
indicates that the samples exhibit pure tetragonal phase BiOCl. In SEM pictures, the samples exhibit smooth plate-like
particles. The absorption spectra indicate that Er3* /Eu3+ ion dopants result in an impurity energy level, and the
excitation spectra show that the sample has excellent broadband near ultraviolet (NUV)-exciting ability, which is due
to the electronic transitions of the BiOCl bandgap. Under at 380 nm excitation, the emission bands located at 410 nm
(2H9/2 %4115/2), 525 nm (2H11/2 %4115/2), 554 nm (483/2 %4115/2), 673 nm (4F9/2 %4115/2) of Er®t ions, and 581 nm
(°Do —"Fo), 594 nm (°Dg —"F1), 622 nm (°Dy —"F2), 653 nm (°Dy —"F3), 699 nm (°Dy —"F4) of Eu*" ions can
be observed, respectively. Moreover, contrary to most of the Er®+t / Eu®*-activated phosphors, the Er3* / Eu®*t co-doped
BiOCI phosphor shows the unique and effective emission of the violet (Er®") and far-red (Eu®"), which results from
the particular structure of BiOCI crystals. The tunability in color of emitted radiation has been visualized by using
chromaticity diagram on changing the doping concentration. Results show that the Er®T /Eu3Jr co-doped BiOCl is a
promising phosphor for near UV white LEDs.

Keywords: Er3" /Eu®t co-doped BiOCl, near UV excited, color tunability
PACS: 78.55.-m, 78.20.—e, 42.70.-a DOI: 10.7498/aps.64.177803

* Project supported by the National Natural Science Foundation of China (Grant Nos. 61465006, 61265007).

1 Corresponding author. E-mail: songzg@kmust.edu.cn

177803-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1002/asia.v8.1
http://dx.doi.org/10.1002/asia.v8.1
http://dx.doi.org/10.1021/ic5021059
http://dx.doi.org/10.1016/j.jlumin.2014.08.023
http://dx.doi.org/10.1016/j.jlumin.2005.12.044
http://dx.doi.org/10.1021/jp805545u
http://dx.doi.org/10.1021/jp805545u
http://dx.doi.org/10.7498/aps.64.177803

	1引 言
	2实 验
	2.1 样品制备
	2.2 样品性能表征

	3结果与讨论
	Fig 1
	Fig 2
	Fig 3
	Fig 4
	Fig 5
	Fig 6
	Fig 7


	4结 论
	References
	Abstract

