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Abstract The yellow phosphor Ca, BO;Cl: Eu*" was synthesized by high temperature solid state reaction method,
Under the 460 nm
excitation, the phopshor presents a single broad emission band, in which the peak appeared at 573 nm. Montoried at

and the results show that the phosphor can be excited by the near-ultraviolet and blue light.

573 nm, the excitation spectrum cotained 300~500 nm excitation band, and the excitation peaks located at 413 nm
and 475 nm, respectively. The effect of Eu*" concentration on the crystal structure and emission intensity was

studied. And the results show that the all patterns data well agreed with the standard data. However, the emission

intensity of the phosphor was influenced by the Eu**

concentration, and the intensity reaches maximal value at 2%

Eu’" . According to the Dexter theory, the concentration quenching mechanism is the d-d interaction.

Key words material; luminescence; Eu®" ; Ca, BO,;Cl;
OCIS codes 160.4670; 300.6560; 340.7440
15l =i

FIt LED /0 3 — U1 REE I, BA /AR
iR i IR RE FE L K A7 i A S D B R A L
ST HET AR D LED 35 ot B 4 Al
Fot LED, BERL St i 0 9 LED /R30I, 5 — b
RGTEOC IR AL B S BT D AR R
SBEHEE MGG ML GaN B+ YAG:

Wi EE: 2011-08-31; WElEM AR EE: 2011-09-23

concentration quenching

Ce' W EBEIM M EDE LED™ L SAT MR A W
9196 LED B0 2 20 6 % 05 - 15 38 PR 0 (0 38
P2 A M L P 5 9 3o VR 43 40 R
He B 196 LED # OB R . 4 4 97
e T AT B G 5 9 b T A
Pt it -+ B €92 B 1 LED 7 7E I 1
PRI 22 A BOAS  P 8 1 48 €06 0  FLA T 1 5

EEUR: HEARPFIESE(50902042) I8 4 BLE A R 3 4 (51215103b) Fl AP [ 44 B R 7 FLR AL ) (XINL1007) B B)

23
E& @It

DA (1979 =) W 53 - PEO , 32 N8 e b B 5 I W98 . E-mail .

tianshaohua(@ cuc. edu. cn

s106004-1



H |

# ot

bra . 3E W1, BF 92 & BL O Ed® | Ce't A8 G
RN DARE R R AL R R A AR IR R R 3L,
il & T — 238 T 6Ok R BT B 6O 28t
Ry BeAh, T R R Y A IR A
FAEEA Zy il B, RS TR 2 o,
RIS XoF 00 TR ARk 8 2 3 D' i R i B L DA Rk
FEVER GO FF R AT IRA M BB T . F T b, A
SCR FH v U AH BB 9 S DA S IR (Ca, BO; CD
T Eu O OE R A IS T ARk . kS
B B PGB BIF 5T B 45 Ak vk BE SF R A R
RG]

2 % W
2.1 HEHE

K e U OAH VR S OBLRE . B K R
CaCO; (A. R.),H;BO, (A. R.),CaCl, (A. R.) Fl &
4 Eu, 05(99.99%0) . T4t & b R
DL BB AR B B R T E S X A FE L T NI R AR
P F 900 C R4 2.5 h,#33] Ca, BO,Cl: Eu®' £
GIFE
2.2 MR

K 28 [ XRD6000 HI A7 542 Ch 5 P R Cu #0
Kas40 kV,40 mA, A =0. 15406 nm, 9 i 3 &F K
8°/min, 24 0. 02°, FHHIE H 10°~60°) I & A it 1
ARSI . R H A RF-540 98560 0606
TN R bR R O S R G QRO IR 150 W
KT 4R 0.3 nm) , FHAH L E 2 200 ~700 nm,
JIT A DN Y 7R R T AT

3 HiR5VTE
3.1 Ca,BO;Cl:Eu*" #1 #l#9 Bk 444

B 1o Eu™ (B JR 43 BU0FE 0.5 00 ~4 Yo AR fL i
Ca,BO; CI: Eu*" A1 B 19 X G £k fi7 4 (XRD) B, i@
it SRR UE R AR AT R R X B B AR RE A ) XRD i
45 5 JCPDS 29-0302  fr 4l — 30, kWD H B
&0 Eu®" 40 B Ca® ' B F A T A B0 B
ASRE ) SR SE . Ca, BO,Cl @ T IF &8 5h & . P21/
(1) ZsalfE ., H s S8k a=0. 3948 nm.b=
0.8692 nm.c=1. 2402 nm,
3.2 Ca,BO,Cl:Eu*" # # iy & e 4514

PL 460 nm W @ 561E D EOZ IR 5 Eu Y EE IR
SYEUHE 0.5 %6 ~A4 Y AR LI X B (1) Ca, BO, Cl: Eu*™ 44
B R 56TE 45 B E 2(a) fF7R . Ca,BO,Cl: Eu®*

0.5% Eu*

l JL,“ JL,&_A__‘_‘

1% Eu?

ll“ AL.L{A .

2% Eu?
l l“ .l..,g A
3% Eu?*

ll“ AL.&; -

4% Eu?

lJ.“ .ju.&g .

JCPDS#29-0302

lLA A

lLA i

— = =

————
——

].LJ A

Relative intensity (a.u.)

—

llAL

—_—

-.|. .l,pll-l.l...-,-l' F ——
40 50 60
20/(%)

e 'lll, 1 I_
10 20 3

(=]

K1 AFE EdCT #EFET Ca, BO;Cl: Ev® MR X 54k
¥ 5 Pl
Fig. 1 XRD of Ca,BO;Cl: Eu*' phosphors as function of
Eu*" concentration

MR & 15 R — V(A T 573 nm 58 3%, J& T
Eu’" /) 47°5d" >4 f" FRAEBRGE R 9. J& — A R
LR ERIE . T 5d BE PR &8 78 4, 32 Al IR 3R B
S AR A 6] (9 A AR R 35 Hh 5d RE G I 4y 4R
ANTA] 33X Eu® FEAS[R] 04 55 5 v i] DL K S5 46 A1 )
AL XK ] K 1 6T . M F YAG : Ce,
Ca, BO; Cl: Eu*" 11 ¥ 1% 7 15 3 1Bl o 5 3 K 3y 1
Bom T asemsr. FEE K, K 573 nm. MRS
InGaN LED itk i & th 1 i 5% VG fic &2 BLAR 47 19 B 0%
FRIE, % T Ca,BO,Cl: Ev*" 76 ¥ 8 X B A 98 1 )
WO o 7 o DX S B SR Y O AU Bt AT A
15— PR G5 1) A6 W OGO T (0% LED G B
T AE I B (8 0 €8 2 S b L

WM 573 nm & SFPU  BEAS R G TE An il 2 (b) B
. WK GIEE 3% 300~500 nm, EWEN TF 413 nm
F1 475 nm, 5G5S LED 45005 i & S AT 515
PRI, YAG W3 &g £ 247 F 450~500 nm §ig [
W& T Eu 19 & f BRITFHER R 1S . 5 YAG:
Ce F I - Ca, BO, Cl: Eu* " 2. A5 W S8 (3% R 15 LB T
AT AR 5+ e b i 8 60 5 6k L 38 AT LIAE R
BlEE AP U R OR B B 0K L A € 5 O Ry
RAER/B HE RN
3.3 Eu*’ 7£ Ca,BO;Cl 9 ik B i Ky

Hi P 2 W] L AR IR 43R 0.5 %0 ~4 Y0 i [l N
WK Eu® " v B B bR & 5 6 5% 4 A O R
AR A AEBE R 1Y R S B A 2 B S K R U
INIAR AL R #, HL Eu” BEIR A3 Bk 206 B 5 B
K o BUAEAE Ve BE VB KN

s106004-2



[ 45

B 50 B 5 e 1) 2 5 T e B 1

—0.5% @
- w
G ERRRE 2 . .
%a ——— 3% /:":.\
g |- 4%_;{/ \\\
E .‘J-'_-" AN
¢ ) N
g y 4
= .y 3.
& 4 ™
500 600 700
A/mm

— excitation (b)
3
&
2
‘B
<]
&
R
200 300 400 500
A /mm

B2 () AR Ed® #ET Ca,BO, Cl: Eu*" BRI & 563 5 (b) Ca, BOy Cl: Eu*" BB R 01

Fig. 2 (a) Emission spectra of Ca, BO;Cl: Eu*" phosphor as function of Eu*" concentration;

(b) excitation spectrum
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