%48 4 %14
2019 4 1 H

mAERMBIS IR
RARE METAL MATERIALS AND ENGINEERING

Vol.48, No.l
January 2019

La,05:Sm> 4K & St Bl B R e £ & i B E T RE

RFE, MNRF, bk
(IR, Wi K 410082)

BOE. WERBEHRIA T La0s:SmP gk kL, XRD 1 TEM ) HJES 45 M BEAT T R, IE0F9T T 30R6
PER . S5 RELW: LaxOs:Sm> GKb Rl Jy /S M &M, TR ST 200 34 nm; Sm® B35 4% 5 S JL AT 5 e (0 67 5 % 2 S B
L% SMPIIAMLECR AL T 411 nm ZiA7; fEIEEAE (411 nm) IR R, WEEE] *Gsn — “Hsn (568 nm)y *Gsp —
Hyn (611 nm, $RFEHET) Al *Gsn— *Hop (654 nm) 3 AN LR ST KRG FR W Lar0s:Sm™ ot Sm’* B 1 19 b A Bk
AR FERHEE B S5 T 20 202 ps, (A AR ARZ 4(0.5849, 0.4143).

R Lay0s; Sm’™; KRG AUKRMEL RBE
HmEESES: TB3S3 XEkFRIRAD: A

YEHS: 1002-185X(2019)01-0133-04

R (LED) HAM IR, hink 7
fir (5000~10 000 h)+ fIRHFE fIGV5 Yo AR N2,
XA S, il 4% A (5 LED (97 30 R g (4 LED
IR GEA, X R 7 2 T b £ i
oy 2345 LED B8 B4R 55 KOG BAK . 1M o) —Fl
TR, g, AR SR (370~
420 nm) ARG A S, T H O BE A A 1)
& LED. DMk, Wi SRANMEBUR I = 3 65 6k bt
AT Z i g, g b i 2 g ek o) B 45 &
KEE,

— 7T, SmTE TR b R R R AR bR
LR LT, O BT 2 1R O
T2 SmP 4f—4f BRITWRCAL TR AMX, 32 )5
Bl A 37 IR R M /I, R B g IR AL 1) i et A 1 Ay ki
BRI, SHTE AR E, Sm’ T REA L
WL 350~450 nm (R ANFIEE S, T I FRE RS 4F 7
A% LED Z6R 2k, N, Sm> V2 1k
SRR AR B B AR . ST, ST R
T RO T R EEER, TifER 14
W, La,05 thTH 2 T A 4t BAEpE
75 AR, W RIS e Buh Bt 3 1 &
o6, B La,05 2% Er'', Eu'', YO 2455 1115
BT AATMBEFRTY, K ES AW T Lay,05:Sm™
DGR B R R R ST, L5 By iR A% A 2
K. SCBR[TO1RIHPTIE LB % T Lay05:Sm> Z A}
H R ERSEALT 567, 610 F1 652 nm AL, FHomk

YgFs AER: 2018-01-10
EEWH: EXRAKFFIESE (61505052,61176116)
fEZEN: kiR, 5,

W 236 nm A AT R AT IE B 47 ) R d 4B ik
JEh 1.5 mol%o.

A ML, YUK SR LayOs:Sm* 9 M 4T 412
o AWFFUR BRI B 5 LagOs:Sm> Gkt k), F
i XRD (X H64A754). TEM GBS -7 BHE) LA
Ko TG (GAE ST 0 ST AN 25 a1 B3 AT R AE AN
YN, TR 9 e i L R i, IR
RI6F5F A i 4 CIE (i .

1 % I

Fi — 52 1Ak 2 UF & Lo R LS & La,0; A
Sm,05, i Sm™ 1544 EE /R 40 300 1.5 mol%, JIAIE
EHRE® (NH,CH,COOH) FIKHIER (HNO3) JfHit
FE ¥ 4, d )5 A A La(NOj3); « Sm(NO;j); Al
NH,CH,COOH 2 [i] Ff1 44, 2% S N A5 v I #4448 1 & 4
BB, 133 AR LayOs:SmP I T IR K K . ¥
Sm* I N 1.5 mol %[ La,05:Sm™ Fi BE 44K A Bk AT ik
k1000 CHIE JGEFE 1 h, AR La,05:Sm* 44
KAPEE A -

KH D5000 (PH11F)X ST S GRa ¥R A Cu
A Ko, 35 KV)RLIUAE &S . SR A JEM-3010 7 43
HE A F L B AR IORE i TEM B8 R H HTG-1
T L AR RSP0 B EAT AR I, FE S E R
10.8 mg, JHEHEZE K 10 C/min (FKAH) - KM
QuantaMaster™ 400 132 5¢ 61 O B i b AT B AN
REPCREMAR . X TR0 75 dr ilat, 28 HI 2 K

1992 A, Hiit:, WKW S R 2E b, WiE Kb 410082, E-mail: qingjun@hnu.edu.cn



134 - WA GRS TR

48 %

O 410 nim {14 R K SO A DR B T L R A
RN A I oK

2 HR5R

K1 & Lay05:0.015Sm* &5t 1000 “C¥i JE IR ke
1) XRD 1% o JIr A7 1) 7 3 06 (1) 47 55 JCPDS 1) La, O
ff) XRD it (JCPDS No.05-0602) H A7 5 e iy for & —
XA, WA A 2 U B, S BT A AR
R, HRISMIGL, XA 55 SOk E 1
FAFUO, AR BT Sm™ (4B 2%, SRR ARHE 4 45 1 P i
La’ 8, M FH La,05 K R A28 b I F AT
UG A B R ERS I AT, XA IEIH I T Smt
BB (r=0.0964 nm) EE La® B 72E4E (r=0.1061
nm) /Mo K 2 J& Lay,05:0.015Sm* 23 1000 “CHi iR k
JE ¥ TEM B8, v LIS P 3 0kn RO 5 i i it
IRARPTH I E SR CRZ00 34 nm) AHERIE .

N T RERE R R IR 45 I R 6P RE S AT IR AT T
T WK 3 s, FERESS SRR 2 BUR
%01 BE 326.5~350.5 C, JREHKN 6.89%,

Intensity/a.u.

20 30 40 50 60 70 80
20/(°)

K1 Lay05:0.015Sm> 23 1000 “Cifi /& 3B k5 9 XRD & i
Fig.1 XRD pattern of La;05:0.015Sm’" annealed at 1000 C

L . -

K2 Lay05:0.015Sm* 23 1000 C &8 Kk & (9 TEM [
Fig.2 TEM image of La,05:0.015Sm’" annealed at 1000 °C

X KR FE R B K ZE R T g s 5 2 B2
497.3~517.3 'C, JUsHK A 3.05%, IX i AR A4
BT S R . BERAE 517.3 CLLG H3#AT B
BRI, Bk, Lay0s:Sm* B KR E 2w+ 517.3 C,

K4 g TAERWMBE KA 611 nm I K
La,05:0.015Sm* 23 1000 “C ¥ i K 5 i R 6%,
BT Sm* 1 fof BT, WTUUAER R, XHEAA 4
W 43 %G B F *Hypp (366 nm),  “Liz (380 nm),  *Fyp
(411 nm), (°p.*p)sn (421 nm), I3 (465 nm), Iy
(482 nm) [ L FIRIE, b, £ 'L, (465 nm)Fff T IE
AHARW LA ORGP 1R 7 BRIT S 2 He
TR A Hsp BRI E Sm™ &N Eed. H4h, 5
SCHER[10] FT i 1 I I B AN W], 2 WOR D6 (1 200~
300 nm G 2 1) B AT W 5B BT TR Rl
O —Sm™ i1 BRIT BT 3 8 Bk 0, FU 22 51 Sm**
MARIEROR AT, EEWORAALT 411 nm 7247 . B,
A LLR L Sm* 5 5L T 1 M BT iR g, 2 TR
HHB MR R .

WO TS Uk B IX R 52 6k vT DU L () 9 1 458 41 e
Bk (411 nm), FF4& LED PR INTE K.

110
e L[2,05: 0.015Sm’
= 100
(0]
on
g -6.89%
=
@]
2 ook -3.05%
=
804 200 400 600 800

Temperature/'C
K3 Lay05:0.015Sm> ({4 T8 i 2k
Fig.3 TG curve of La,05:0.01 5Sm>"

Intensity/a.u.

360 400 440 480
Wavelength/nm
K4 La05:0.0158m> Zif 1000 C & 8 K R ik
Fig.4 Excitation spectrum of La,05:0.01 5Sm>" annealed at
1000 C



%14

BRI LayOs:Sm’ 4K KRR £ i L B <135

M 411 nm M AWk, HEIE S K
La,03:0.015Sm™ g KA BERE il 1R R G i . nl BUR IR
3 AN L K SHIEAL T 568, 611 F1 654 nm, 43 51K H
T *Gsp— °Hsin (568 nm), *Gsp— °Hyp (611 nm, 5%
i) 1 *Gsp— “Hop (654 nm) [F4E S ERIT . Hor 4Gy
— OHs, M AJ=0 [R3% B R3T 52 W), A0 V4 0 W BT
I A REAS A SZBE . *Gsjp — Hyp BRIT BB LT (5,
TN AJ=+1 [FEBEERIT & W I A VF AR AR ERIE, ML)
[IT?BZ EE,T%*&S’Z@EO 4G5/2—> 6H9/2 Eﬁi{%' /I\éﬂﬁ*iﬁ/ﬂ Eﬂﬂ%
WRAT, R R 0 J AR A AR U, X ANERIT
KRR R Sm™ & 7 53w s 1 2 i i L oy
PEAN Sm® B 1 BT A AL BRPEN AL i G, — CHsp
SEMEARRLERIT, e o R PR 85 () B A AN UK, LT A
2 JE PR BE I RE W, 30 R IX AN BRAT (0 R S B AR A
—AS AU, IS I ERIE R AR A Y DL A A
JE R HEAE. KL, *Gsp— *Hon Rl *Gsp — “Hsp BRIT K
S 58 FE (1) B A 28 T *Gisjy — OHop A 2 B 3R
PRz A AR FR LG o XA EX ARG KN BT Sm®*
B E S TR BT o A PR RR T R R 5 0GR LREAD,
SPRRME SR, LLAEK, XETRRMESS. ATLAE S hE i,
FES I G — Hop BRI 1 2 5 3 5 250 2 KT *Gspa
— SHsp BT RIRITSREE, UL T LayO05:Sm’
Sm** B IR AT KR A

Bl 6 4 T 4E 411 nm EE 46K T
La,03:0.015Sm™ 4 KM BHE S 40 1000 °C L E IR K
Ja vt 2k o XA IR e T DU (1 H B e 4k
LA, FF HOT 3 RS2 ) a] LR 21 2 sk 40,

I(t)=1,+ Aexp(-t/7) 1
2, TN Ty 43 50 R A6 R TR0 R o I 0 D' 3 1 DL &
] =0 I @R OGI A CREMBEK 611 nm) , 4 4
— AN, T RFER R, FEANAE 411 nm OCEOR R
FEPRAT A 1 VLR KL 202 pso

Intensity/a.u.

560 600 640 680
Wavelength/nm
5 Lay05:0.015Sm* 38 1000 “C i BB kG 19 R4 it
Fig.5 Emission spectrum of La,05:0.015Sm>" annealed at 1000 C

Bl 7 A 411 nm TRANEECE T La,05:0.015 Sm™*
YK RRE S 283 1000 “C i B K 05 A Ar B,
FE 0 AR RR 2T 152 09(0.5849, 0.4143), ARET
Wer Xk, R La,O5:Sm> 9K kLAl AR R e 1)
LED HIZL 2 08 AT v LA BT AR o

La,05: 0.015Sm*'

Experimental intensity
——Fitting curves

Aex=411 nm

Aex=612 nm

Intensity/a.u.

7411=202 ps

0.010 0.011
Times/s
Kl 6 Lay05:0.015Sm> 25 1000 °C i BE 1B K 5 i 5 vk ith 2%
Fig.6 Decay curve of Sm>" for La»03:0.01 5Sm>" annealed at
1000 C

K7 La05:0.0158m> 4if 1000 C 8 38 i i€ )5 AR
Fig.7 CIE chromaticity coordinate according to the La,03:0.015 Sm**
annealed at 1000 ‘C

3 & 8

1) RREBEHI % T LayO5:Sm> gk df k). it
XRD &% 0] LUF AR 5O 7S T 25k s T80 1 AR
A SV R RS KN 34 nm, 5 TEM [ 5
PR A2 BT Sm¥ B 2%, 4§ Lay05:Sm®”
T S W PR R AR I A A

2) La,0s5:Sm> Ff S 6B KR E T 517.3 Cla A
g LT R R o



* 136

WA GRS TR

48 %

3) FEBR G 200~300 nm JE [l 22 1) % W 5%
B T TN OF —Sm L T BRGT BT S BN
R, FUMEER] Sm> (ANE S RN, FER AL T
411 nm Aifs ARG (411 nmD) R T, HIL
*Gsp— “Hsp (568 nm), *Gsp— “Hyp (611 nm, 58 5
) A *Gsp— “Hop (654 nm) 3 /5 B RAE R 5 05
BRI 4 W LayO5:Sm™ v Sm? 124 7 (1 4 37 568 R 1 4
% MPBHRE S ZE 411 nm JGEOR BRI B A dr K2l
202 us; FE A6 R AR bR 48 0T T B 29 8 (0.5849,
0.4143).

% ik

[1] Wang J Y, Wang J B, Duan P. Optical Materials[J], 2013,
36(2): 572

[2] Jang H S, Jeon D Y. Applied Physics Letters[J], 2007, 90(4):
041 906

[3] Yang Yong(# %), Han Yue(# &), Guan Li(3% W) et al.
Spectroscopy and Spectral Analysis(J6i% 2% 5 Y6 1% 53 H1)[11,
2017, 37(3): 723

[4] Huang Y L, Seo H J. Materials Letters[J], 2012, 84: 107

References

[5] Ju Z H, Wei R P, Gao X P et al. Optical Materials[J], 2011,
33(6): 909
[6] Wan Jun(J7 %), Wang Pan(+ Bf), Wu Liyang(% 7. &) et al.
Rare Metal Materials and Engineering(Fif 4 )& # kl 5 1T F2)
[J], 2016, 45(S1): 550
[7] Dey R, Rai V K. Dalton Transactions[J], 2014, 43(1): 111
[8] Liu H Q, Wang L L, Chen S Q et al. Journal of
Luminescence[l], 2007, 126(2): 459
[9] Kumari A, Soni A K, Dey R et al. Journal of Display
Technology[J], 2016, 12(1): 99
[10] Zhou Yonghui(J& 7k £), Lin Jun(# F), Yu Min(T #0) et al.
Journal of the Chinese Rare Earth Society(F E#i - 2#4R)[J],
2002, 20(6): 634
[11] Li Xu, Yang Zhiping, Li Guan et al. Journal of Alloys and
Compounds[J], 2008, 464: 565
[12] May P S, Metcalf D H, Richardson F S et al. Journal of
Luminescence[J], 1992, 51(5): 249
[13] Liu H K, Zhang Y Y, Liao L B et al. Ceramics
International[J], 2014, 40(8): 13 709

Combustion Synthesis and Properties of Nano Luminescent Materials La,05:Sm’"

Zhang Qingjun, Liu Huangqing, Wang Lingling
(Hunan University, Changsha 410082, China)

Abstract: Nanomaterials La,05:Sm®" were prepared by combustion synthesis. The morphology and structure of the materials were
characterized and analyzed by TEM and XRD. The luminescent properties were also investigated. The results show that the mean particle
size of the La,0;5:Sm®" nanomaterial with hexagonal structure is approximately 34 nm. Because of the Sm®" doping, the positions of
diffraction peaks of La;03:Sm*>" move to the right slightly; The intrinsic excitation band of Sm®* is located at around 411 nm; Under the
411 nm excitation, the major emission peaks at 4G5/2 — 6H5/2 (568 nm), 4G5/2—> Ho/ (611 nm, the highest intensity) and 4G5/2 — 6H9/2 (654
nm) are observed. The emission spectrum indicates the location of the Sm®* ions is asymmetric. The decay lifetime of the Sm®" ions is
about 202 ps; the chromaticity coordinate is approximately (0.5849, 0.4143).
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