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1100 °C K5 HEJE RIS N B AR CagSi(04— Ny ):EuT 568}, H5 il 2 Hrp BEudt #08 5o BEu™, P28
TREEF) 5 B-CazSiO4 A —FL. CaoSi(04—; Ny ):Eu®T AEH5 4 270400 nm 70 Fl 4 (58 A sk, JLR 5t
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(Ba, Ca)ySiOy:Eu?t Mn?+[1 25) " 3¢ F Eut %
KOS RE R #h 9 Ok B 1 B AT R GE R
(CagSiOs:Eut ) CaypSiO,:Eut 3 45) A i
T Eu?t BRI SR G AERR #h 5O Il % TR R
[ AR, T AR A R R v, R (] K 4
B, [, PR ES AR BE SRS
SRS RS, Bult B JFUN Eut, R — €24k

PRk, AR R R SF 345, OB PEREMR R, il
£ D7 TR B Eu? T UK I gt B RR £ 08 ek, A
S S FH VA B B B 12, SNy K A AE A N YR AN 3 43
SiYE, FEAEE U T R be] & & N [EVE AR EIR K
JEMEE CagSi(O4— Ny ):Eu?t, FHRIT T B 5t
MR ARG R CBudt — Eut (W3R EHLEE DL &
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S F VA B2 U6 I v o 2% T O A, LA R R 4

(Ca(NO3)2-4H50). fif 2 46 (Eu(NO3)3-6H20). IE
IR 2.1 (TEOS) . B ALK (SisNy) i 2 (HNOs).
Tk 2B UL B B K R R ORE, R AL R
(SizNy) MR IILEEE N 99%, AR A HTal. Fali—
JE 4L ih & AR EUE RL, Je Ca(NO3),-4H20
M Eu(NO3)3-6H 0 ¥ T — & Ll Jo /K L RE A2 5
TIKIRE W T, BHE5 5 5 - HNOs ¥ 15
W pH 2 2.5, R Ja ¥ BB B WA N ERER 2.1
H R Y OB IS IS . TR AT AR RN
60 °C /K N #h — 5 I [a) 3R 4533 W3 10 6 IR, #
JETE120 °CF % 12 h BIZRME T Ca-Si-O T HE /K i
XAk, R ETIK AR S — 58 B SisNy IR A ¥ A JE TR
NE S, TEFESN 100 ml/min BB 250 (48
£ >99.99%) A4 K F 1100 °C K5 5e2.5 h Bl 45 2
CanSi(04_ Ny ):Eu?t Gt k.

K F PhilipsPC-APD %4 X 5t 28 A7 54 43 41 Fir
il 2% BE A, MK SR Cull, Kailh2k
(A =0.154056 nm), & L% 40 kV, B 40 mA; K
FH Hitachi H 32494 H 7 B 4U8E S-3400N WL 4F i
M, R H A H 24 A AE 77 16 F-4600 24 %5
A6 BE VI R ) RO RE.

3 AR5

3.1 Ca281(04_me)Eu2+ E’J%Wéﬁ*’tﬂ'—ﬁ
iz

B 1M AE 28 AU T T 1100 °C RS R S P
FAFH CagSi(04_ N, ):Eut 56K i XRD i,
MR LA TR 7 02 15 & U T, BTk i
() XRD 7 4t B 3 35 55 CanSiO, 1 #5 #E PDF & A
PDF#33-0302 — £, A p-CasSiO4 AH, J& T H4}dh
R, P21 /n AR, SERRS5RE IR, BN SisNy
EHN, B CagSi(04— N, ) H ¥ = {8 I8 I, 724
) B AR G A R AR, AT IR 5 9 B-CagSiO4 A, 1T
HARBI Py 47761 R SisNg AH. %45 R U
TE 1 IR A4 00 N BT 75 5 11 SigNy 78 K5 be i 72 vk
A iR, Hord i) SiARIE T CagSiOg Stk % 1t
B RARGH, TN FEE CagSiOy4 fhg LK
CagSi(O4— N, ) P A& E .

Xt P il 4% (K9 AN [7] SigNy 5 & (1 FE >R H XRD
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e, AR R A E5 SRR I b 3 i) SRR 2 = 0.3
R4/, BRI SR R e A th T4
N3~ U O HIARRT AR, i R B N A2 2
J5 A% R AR 20 0 A1, AT S B0 i A O A
I E B ARE. Hli TS N##K (1.74
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20/(°)
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R AE z AERE IS SRR
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RS L
x MR AR/ AS
a/A b/A c/A
0.00 9.29121 6.75478 5.50321 344.36
0.30 9.30513 6.74843 5.50472 344.56
0.64 9.30601 6.75496 5.50580 345.01
0.80 9.30961 6.75949 5.50717 345.50

b A
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K] 24 CagSi(04_ N, ):Eu?t (z = 0.64) %%
K BITE SR, AT L, 5tk 2 B B TR )
IR TT R TS, BURLAC BRIE . H B O RS ks
294 pm, PNRSFRRLZI8 1 pm, Brikz 4, &K
A DBICIRIES. 4546 XRD R4S Rl 1, 78
SR SRR, R A B 4 SRR L
oA AE K AR,

3.2 CaySi(04_zN,):Eu?T KX EI & K
4 Be

B3 A0 443 51 N CagSi(O4_ N, ):Eut K&
ST AR e, W S IR N 0.25 mol%.
g = O, BIRINSisNy, PL392 nm N A KK,
AT RSy 2 e e 1 R IR0 43 i) A7 T 591
nm F1 613 nm AL, R Eut [FR S 010
RICRAEE. 591 nm ALK )RS IETE T Eudt
115Dy —7F; MIERIE, 613 nm i K Ab (1) & 5t 1 5
T ET 15Dy - Fo FIERIE, H A 613 nm 3 K4b
W AE e K. BA613 nm Ay M W K 7 L
K5y HIALTF 361 nm, 379 nm % 392 nm ¥ K AL,
361 nm A1 379 nm ¥ K4 JE T Eudt i 45 R E
£ BRI W YR U, 1T 392 nm B K AL @ T Eudt 1
"Fo —5Le MIERIT, Hoh & IR T 392 nm &b,
I, M = 0, FERJETE N EwdT MOk, 15814
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FEW N CagSiO.:Eut 40 8 % Y6 8y, 1M I\ SisNy
HI AT IR 22 K558 5, Bult #0850 Bu?t, 53T

CaQSi(O4,mNm):Eu2+ 2)%@%7\%%
M3 FITos BRI v DL 2 o (32

BRI, CagSi(O4—y Ny ):Eu?T 25680 1) K 0t 58
HEEMRE, RHHUNB AN CaxSiOy:Eu?t 3 i
WA S U AR IS A B 9 e M 1 R e it
A, A ATILIR A, ATREAE BT N3 37442 (0.146
nm) f§KF 0%~ EF24% (0.14 nm), WFEFHE 2 (E 1)
1, ﬂ%ﬁ%ﬂ%@*k AT RGO ERIT
ik R 0.8, B SigNy & &I K
i, Elﬁxﬂ“E’JTEo FERAMN D, TR =
o 7% ] X 245 S R TRT IS, S B 3R A BT 7 5

BT N3 N BT s RO 5R E Ab, 3 A T RE [
NS BRI, CagSi(04_,N,):Eut %M K
SFPUE I8 A 501 nm 9% K A0 FE 22 504 nm % K AL,
RAEABINE. XFEMAIBM R K ERET
N3- R O% Ja, I THTF =¥ KPS T &
WA I, 1R Bt B 7 RS E O E T
. et a B R IATERIE TR R T
SigNy 73 fif HH 1 N ] 50 s B, TR R T & &
[ 5 e 4 g [14:19,200

3.3 Eu®t — Eu?t BUirEHIE
R S0 38 1 [\) R IR AAR SR I SisNy ff Eudt 18

JFONEw?t, 28 7 EARIE R AUR T S T A
g I RE. 2 AN, BTSN SisNy

R R AN ECT e JE@EHZH TN
702 5 A [ e, T2 R Si—N 8 B 8 4 JiR oK
1) Si—O 8, 1 N3~ B 02~ 7= A4 2 4 B fL far %
Ew3T ik FoA Eu?t. BT N3~ B O X Fi A
SN BB T F AR A P IR, T 4R R
RN S TN Y LN e ST VA TN L E R AN R N 1T
FRIE T CagSi(04_ N, ):Eu?t [ fuf P4, 17 H$2
TR H O BRI B ER, 1S4 G R OGR4
w2220 MR A S ) 4 SR bR B, AE B
(AT 3K AR N SigNy AN AT LA A2 Si 46 22 1
& HER, 3BT DUE N A T B R 15 5 N
& CagSi(04— N, ):Eu?t 5 Ky, B EH EM AR
WJEMHEAGT, I EAXN LB THEEAEH,
Bt 38 70 Eu?T. 14l BRI R AR R AR
FH, 1 FOERIE Eu?t 75 ml N A AL

3.4 Eu2+ 1B 2% 3R B XF CaySi(04_,N,):
u?t SR & S RES T

K6 FIE 7 23 BN Bt B4R E R (v =
0.80), Ff & (1 A S ik I R e i, el B T AL, 2k
B ET B RE, Iy‘t%?;zﬁa‘ﬂl%m%iﬁm%wjﬁ
AR B REAE Eu?t iR R8I0, AR ROk 5
BT R, 2 Ea®T KA 0.25 mol% i, H iR
FEE K B f K AE, 4R 2R3 0 Bt IR EE, ROG5RE
B EAC, RAE TR RILE. TR KGR
FEROR T B RO e O£ /b, BEE BEu?t IRETH
&, FER IR e OB ETE 2, ROGET R, 4
Eu?t K Z 4 0.25 mol% i, & 6 A O i i 1 i,
KGRk B B KAE, G0 Bu?t iR 4k S 1 n ) 4>
i Bu?t Z (B FEBS/N B — A8 5, K AR RS I R
T, RO EEER, (LA i R RO 5 T PG

Aex =332 nm __
1 \
/

h \
; N —— 0.15 mol%
N ----0.25 mol%
; [ 0.50 mol%
- 1.00 mol%
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\
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'I)ﬁ{é/rlrrl
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~~~~~~ 0.50 mol%
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B B S 45 R I, CagSi(04 N, ):Eu?t
DIk Eu?t s AR E N 0.25 mol%, 1M STk
18 07231 f) CagSi0y4; Eut 98¢ K i Eu?t i3k
2943 mol%. XKW, [ N ] B 1 (13 &,
1M HAF RO B R B JIE . XX 208 L%
PEAN AR I A AT — e 4 TR .

4 % #®

AR T8 SR FH ¥ G ik J 125 i) 46t Ca-Si-O (¥ 81
IR A, K A AT IR A S E B SigNy B R TR &
B5), ERARTAS T T 1100 °CRERE, /8 T
& N B  CagSi(04— o Ny ):Eu*t KER LT
¥, T HAEARE AR Bt BE o Eu? T, %
e IR 6 1 7 5 48 A 2R B SR AR IR K
(270400 nm), L 332 nm NECRIE, W5 L E
SRS AT RS, BERVA N & &R, K4
A2 501—504 nm A TEE A, HEw®t KR HO6
W, BRGNS G, BRI & sk
I8 5 ity o [V N R ) 8 o 7 A 05 3 M Y
I HR WA A — € R R LR, B Eu® T iRk
(RN, RS RO SREEZ#T T, M Ew? T IREE N
0.25 mol% I, K65 BEIE B i R, 4k 40 i Eu?*
WREE, ROGCTRBE MG, RAREERE KA.
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Preparation and luminescent properties of
CaySi(04_,N,):Eu’*" green-emitting phosphors*
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Abstract

A nitrogen-contained solid solution Ca2Si(O4-,N,):Eu*' green phosphors was successfully synthesized using the
method of mixing Ca-Si-O xerogel precursor with SigN4 powders in a non-reducing atmosphere (pure nitrogen). The
structure, morphology, and luminescent properties of the phosphors are characterized by X-ray diffraction (XRD),
scanning electron microscopy (SEM) and photoluminescence (PL) spectra. Results show that the CagSi(O4—; N, ):Eu?"
is obtained and especially the reduction of Eu®* to Eu?* occurs when the mixture of SisN, and precursor is calcined
at 1100 °C in pure nitrogen atmosphere. XRD results show that the crystalline structure of N-contained solid solu-
tion CazSi(OélﬂsNI):Eu2Jr is consistent with that of p-Ca2SiO4 phase. The phosphors can be efficiently excited at a
wavelength of 270—400 nm and shows a single intense broadband emission (450—600 nm). Significantly, the red-shift
(501 nm to 504 nm) of emission peak occurs and the luminescent intensity is improved significantly with increasing N
concentration. With increasing Eu?" concentration, luminescent intensity of the phosphors increases continuously and
reaches a maximum value at the concentration of 0.25 mol% Eu?". Then the luminescent intensity decreases significantly

and the concentration quenching effect appears when Eu®" concentration is above 0.25 mol%.

Keywords: white LED, phosphors, sol-gel method, SizNy4
PACS: 78.55.—m DOI: 10.7498/aps.63.197801
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