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Synthesis and Luminescence Properties of LazSigO4N1;: Ln ( Ln =Ce**, Sm*")
Nanofibers via Electrospinning
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Abstract: Ce**-doped and Sm’*-doped La;SisO,N;; nanofibers and microbelts were prepared by the electrospinning.
The obtained samples were characterized by XRD, FE-SEM, EDS and PL. XRD patterns of sample nitrided at 1400°C
for 9 h were crystallized well and assigned to JCPDF card of the monoclinic La;SigO,N;; crystal and the sample main-
tained La;SisO;N,; phase after doping Ce*” or Sm®* ions. The obtained sample not only keeps the morphology of nanofi-
ber but also assembles as film. Under ultraviolet excitation (343 nm), the emission spectra of Ce3+-doped La;SigO4Ny,;
sample consists a board peak near 430 nm and a shoulder at 460 nm, it results from Ce’” 5d-4f transition. The dacay curve
of Ce3+-doped La;SigO4Ny; nanofibers exhibits double-exponential decay curve. The fast and slow decay lifetimes of
Ce3+-doped La;SigO4N;; nanofibers are about 8.27 and 32.72 ns. The emission spectra of Sm3+-d0ped La;SigO4N,; shows
four sharp peaks situated at 575, 600, 610 and 650 nm when excited at 409 nm results from Sm’* 4f-4f transition.

Key words: electrospinning; luminescence; oxynitride

Mo LB AR INE A SO B R K2 K5 R, 5 EBRa ey s
B RIOR B BRI, NI e E s | 07, XU B A A S AR GE, IR T RUA
PRI AT D Aok B, B LB 2 A A R ROBMORHI SR I i D A B E Pk . ce¥ B 2RI
SRR o EHPRIBE S RN, ORI LasSigONyy BEM Bl 58 A FIAT 2R AU AT 0l 1

Wis BER: 2012-10-29; YR sis HER: 2012-12-11
EEWB: EXRARFAAEE(51072034); w5 A ML fi4E42(20110075130001); _EifE R4 KFHE L 151(120m0503900)
National Natural Science Foundation of China (51072034); Specialized Research Fund for the Doctoral Program of Higher

Education of China (20110075130001); Specialized Research Fund for Nano Technology of Shanghai Science and Technol-
ogy Committee (12nm0503900)

BB N 1 2k988-), %, L5 L. E-mail: list_ d@yahoo.cn
BIEE: %K, #9%. E-mail: wanghz@dhu.edu.cn



886 1 A I = S

o528 %5

450 nm BT AT —ANECGE I RS0, Tl AR 2R Ak
TR ANE ORI =B 0 10t LED iR o
J6ky, 7RI A LED WA e N HANE .

XF TR AR UL, ORI ST TR A3 1
TE A2 R MR AR IR RO VERE AU 15 B iiR
PR, WORL RSO B 5 R AR . B2 ESA
FHABEAR AR E SR A AR S R )26 T MSi,0,N,:
Eu”'(M=Ca. Ba)#é)thy, FE9eBl T 9¢ 60 Wik 5t
(g ) 42 sl 44 07 o AR T B R AR AR P T4 S A 4] 2
N R ) R

LY 22 2 — R & — R R LT YR Tk, R
AHEFEAR, i 507 (EAFI0H, REW Sl s Bis APl
PLEARATHLEHLE A I 9K ET4E . 45 BCNOP ),
NaGdFEuw', YBO;: Ew'™™. Y3;AL0,: Ev'™,
GazO3:Eu3+ (101 Gd,0s: T SrA1204:Eu2+\ Dy3+[12] N
CaTiO3:Pr3+\ CaAIZSizog:EuN‘ DyHl}] LaPOy: Eu*4
SRR TR AT LU g 22 4
AHREST RS 5), 0EOE R AR5 G ) Ao
SR J3E BRI T PR AL R HOL R R 2y s g et
W) R g7 2 g S s RO E TRV A% T
CaSipOoNy: Eu” 4K o Y eF 4 e, 5 1 ol v 5
ELHEEMS A LED W60l iR, ST 20k 14
M 7 BRI — 2D 5E . Bedt, FIIE L gT22
BN GIKR A4 B KA R, TE R e g A LR
I, B R SOV IR, PRGSO IR

A AR B R L 9 22 RS IR SR AR 43031
Hl# T C B AM Sm> B 241 LasSigOuNy HIKEF4E
FICKats, JP Sm* 5241 Ce*™157%11 La;SisO4Ny,
YUK LT HE B KOG REREAT T, PRI AN
WOR D6 LED AT A4 ) 2 BN T RS

1 5REG

1.1 FIgfEH

B %2(Sm(NO3)3-6H,0), il H#(La(NO3);:6H,0),

Tilf R i (Ce(NO3)3-6H,0) Al 1E FE 2 IY 2L B8 (TEOS), %K
LIEWEE e (PVP, k-30) i [ 23R8 745 PR 2 W] 344,
R LIRS LE A (PVP, #354> 75 Mn = 1300000)
1 Aldrich Chemical Co. Ltd #2lt, Jo/K LBE, 25
TIKo
12 kIdiE
121 B4

gy CHLER I Ee ) B e T B G )
RSy, DA% La:Ce:Si=3(1-x):3x:8 K4k 21 &
ELHEATECRE. KF 0.75(1-x) mmol La(NOs);-6H,0 Al

0.75x mmol Ce(NO3)3-6H,0 A £ 4 mL 2 5 7K,
FFE:#E 30 min J5, A 1g PVP(k-30)F1 0.5 ¢
PVP(Mn=1300000) LA 159595 1R 1 o 28 )5 7 i 2
i T 0.41 ¢ TEOS Zi AN LR+ . fea
¥ 6 mL /K LBEMAN B LiRE Wb, k80t 8 h
19 23 5135 W (1 27 428

i IR 10 kV, RN 16 cm.
4 30 pL/mine 20— E W FF Y722 )5, 1
WCER S 1 S0 31— 2 1) 50 [ 1 2 o e
1.2.2  BUIR{RE MR

W EaR T ik A I AT R AR 5 G AT Y T O
FRILA, T 5 gk b AT e o MR 1 T T
2 °C/min, BB K 500°C, fRIERTH 6 h, H
RAH, 193] La-Si-O-Ce 44K £T 4.
1.2.3 La-Si-O-Ce #kAFHRITIL

K% La-Si-O-Ce 4K T4k E T NI &S,
BTEXSFEY, 4 300 mL/min (2SR,
PL 2 C/min B FHEE R T AR EAGELEE, fRi—
S8 I 1) JE AR 2 AU AR B 2 % i

%ﬂq *ﬁ Iﬂ E@ﬁfiﬁéu% La3(1_y)SigO4N112 3ySm3+2[1]
KEFYE,
1.3 MiXFTAE

K] Rigaku D/max-2550Pc %8 X 5 28 7 S %)
FERIATIA 0T DA A Cu I, Ko FE5F (A =
0.154 nm, & HJE 40kV, R 200 mA, F14 )%
H0.02°/s). K H A SUS010 37 K S 414 v 1~ ik
T BE(FE-SEM)XT ] % I W A= 47 4 JBERE 5 41 4 R
W E A 4EAT SIS . R JASCO FP-6600 %¢
JECTESCIRE it IO RN SR 6, WOR Bes% R
3nm, KSTEEEEH 2 nm, WNETRIAAN 0.2s, F4
% 9 200 nm/min. K PTI QM/TM Fa 45/l 4 5%
TEE AR AE it 1) 5 32 ik i 8

2 HRSUE

2.1 HMmEHES R

Bl 1 N g 249 B WIAE LR 4 i gk
R R A E A B LasSisOaNyy GIKEF4E
1) XRD K. WK 1@)fs, Mgk 20=22° kix
(1) 5ils & PVP HIATHI IR, G LT4E 120 JoiE P
Ao 0k 500 CHBGEIE, iR 5 g 43 il A A AL B,
AT i AE A 1) e Ve R W A /b PVP AR B (] 1(b)) .
X JCPDF -k F(48-1597) 1 LA Y, Mk
La-Si-O-Ce HIKEFYEAE 2 U P FHR 4 1400°C
Ja (B 1(d)), B 5= 9 I U i A8 o Rt g B 1)



%5 8 3]

T Zk, %‘g: ﬁ%%éﬁﬁ%‘]% La3Si804N“: Ln(Ln:CeH\

J-A—-—...-J‘U»J—r"\n-—w‘ y IJ."&.,-I»,LJJ-.[.‘*'..’\[A.'*.'w*awlgw.-’\uﬁmiﬂw

=y |

o _——J‘-L‘-UUJ!WJJHJMUWMEL_

= e (©)
M.__\ . (b)

PDF#48-1597 La,SiO,N,;

TR O | Y Y T O Y

20 40 60 80
20/(°)

1 ZFEEREAR IR XRD &3

(a) WIZELT4E; (b) S00°CHEKEIT; (c)1300°CE ML 6 h J; (d)1400°C &L
6 h Ji; (e)1500°CE AL 6 h J; (H1400°CHE AL 9 h &

Fig. 1 XRD patterns of (a) as-formed precursor nanofibers;
(b) fibers annealed at 500°C; La3SigO4N;; nanofibers nitrided
at (c) 1300°C for 6 h; (d) 1400°C for 6 h; (¢) 1500°C for 6 h;
(f) 1400°C for9h
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Fig. 2 XRD patterns of La;SigO4Ny;: 20mol%Ce*" and La;SisOsN:
5mol%Sm’" nanofibers (a); the peak profile in the angle range of
28°<26<32°
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Fig. 3 FE-SEM images of (a) nanofiber precursor and (b)
belt-like precursor
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Fig. 5 FE-SEM images of La;SigO4N11:Ce3+samples nitride at (a) 1400°C for 9 h and (b) 1500°C for 6 h and EDS spectra of
(¢) La;SigO4N;;: 20mol% Ce** nanofibers; (d) La;SigO4N;;: 3mol% Sm’ nanofibers
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Fig. 6 Excitation (a) and emission (b) spectra of Ce*" (20mol %)-
doped La;SigO,N;; nanofibers. Inset is the photo of the nanofi-
bers under 365 nm ultraviolet light irradiation

lg 7 La3SigO4N11: Ce3+$ﬂ La3SigO4N11: Sm3+l§l/‘]@§§éﬁ\l§]
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