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WE & T —FRAETEAY Sm(DBM),phen I H UL AR 1. BF5E T HICEUR G (PL) MR
(EL)PERT, SCIRg5 R, Sm(DBM),phen HAT RUFATHE 1 E ARG MERE L) X B BUREMERE. #8844 ITO/
TPD(50 nm)/Sm(DBM) ;phen(50 nm)/Alq; (30 nm)/LiF(1. 0 nm) /Al F 5 R B R RS 314 150 cd/
m* F0.72 cd/A, TR Il Sm** BT &6
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FI 1987 4F: Tang 25" il #5 H 55 — A~ = 280 42 0978 L BUE B4R F ( Organic light-emitting diodes,
OLEDs) LIk, OLEDs 32 3| [E NN 25 2 B9 TE. B LRGP — 2RI R B &OehkE, BA REFH
RICELERE (6 + B &I 58— /N T 10 nm) FIESE R ERCE, P acs | & fia
@fLi OLEDs B A & 24 P /G LAY, B AWt T H R4 0 RO6 R 41 1M 32 21 ¢
TEL A, BRI G AL | SR SR b EE AT, i A A — R
AL, A EAPHECO G (WOLED) i TAE4 6 W | W0 s 19 F SO L e IR
U YV 25 5 T A P A IO R 17 A7 AR A 32 g S L ARSCFSE T Sm(DBM) s phen B EUE J6 AN
HECREHET, 4 72T Sm(DBM) s phenft— BRI BUROLAT, 15 BIEREIT R AYHE (LR BUR .

1 SEIGESY

1.1 KF 588

TRHIE R B (DBM) (A0Aral, T EBE 2GR F R A ED) | 1,10-3E8 0k ( phen - H,0) (43
Mrali, b st ks i TAFRA ) 1 Sm, 0, (46 99.99% , R4 B ARAR); LEEMESA L
B (NaOH) B R AT 4l (ALt T ) 5 NN XL (3-FBE2R L ) -V V- R 3E- (1, V- B0 L) 4,47 - i
(TPD) F 8- HEMEIRER (Alqy ) (A6t SR G BB FRA D) .

FJEECREATHE BRI R Hitachi F4500 28 GG TEACIM . Sm( DBM) ;phen Y S 47 5 24
K] Bruker-AXS Smart CCD A X SFZRATHMY (2. 4 kW, X HFHZIE Mo Ko, A =0.071073 nm) Y8, 25
FfEMT R SHELXS-97 217, SR &M /N R B IE , XTHE SR F AT T 5P (5 $4 Bk 50t
W5 26 [H Keithley 23 742 P21 Keithley 2400 HLJEZ | Keithley 2000 J7 g &AL 50 Koo Ak P2 i 2 0 4
IEMY ST-86LA ST HEAE—if, I FEL %% B - -5 3 (J-V-B) £k,

1.2 XEIFE

¥ 3 mmol DBM I 1 mmol phen % 220 ml JE/K ZEEH, H 1 mol/L NaOH #5415 pH {E %] 6 ~
8, N, BiEdl, SRS SmCl, B LA (& Sm® 1 mmol) , MR ITIIEY. RS Ml
3 h, PR, WAL, SLuE, DEUF BRI RK AN BRI 3 Uk, THR, ARG RN, CBEE 25 5 2 DL
BT PI7E 80 °C FHA5 T4 48 h. Sm(DBM), phen B &R FHVE I KA R, R EL2s 28081 (2%

ok H Y 2006-12-25.
FETH . FRARRERS (S 20372060, 20490210, 20602035) Al 5 fu-b =" 1l (#L#ES . 2006CB601103 ) B 1.
BRGNS SRUER (1953 4Rk, B, B, AR5, A0, WFTHIL5E. E-mail: hongjie@ ciac. jl. cn



No. 8 R34 -F 4 . Sm(DBM),phen 49 F 8K K Ae b BRI 1417

PR <5 x 10 7 Pa) & e, JoX) ITO BEES AT 1 VE, T, SRIEHR AT, 7£546 0,
AT EE TR 10 min, #—PBRE 1TO R AVYG, KIRZRE SIS ZMEL B, 86
HUZFIZEEEHE N 0. 1 ~0. 3 nm/s, PR} LiF B9Z885 32 0. 05 nm/s, Al B AY 2845 R H0. 8 ~
1.0 nm/s GHEAE A ERYBUR TR S AR a8 ) . A PLZE Y 2 F0 4 8 2848 % o tbph sy, bRl A%
AR, oS5 Yy, BRI ES N T, AVUZEEN AL S ARRAN 3 mm x 3 mm.
2 ZRSH®R
2.1 Sm(DBM),phen B Rk L+

Sm(DBM) ,phen 73 F S 1 FEHHR WA 1, SRS SIARMEREIF Sm® B F 7 22 1 4 UL
F 1. E1(A)ATAESE, Sm™ BFHEH DBM 6 4~ 0 JEFH12 4K H phen A9 N JRFHEIAZ. Sm’* &
FHIBCA 2 A IR AE DU J7 Je =8kt B 1(B) A& i, Sm(DBM) ;phen 53 F HAE7E BAH P47 AU TRL
Wi, Eat i, FNEREY TR DBM R RS —J7 ) S ARAR A TR R BN R
0.35 nm, IEGHA TAE I - HERRAYIG AR S, MRS BEA K, (B REfAAE— & 1 m-m HEFH
YER, 36T F7E 50 RIS ERIE RS B A R, AT BC A WA —E MR FiE%ae ).

Tablel Main data of the Sm(DBM) ,phen crystal

Empirical formula Cs;Hy N, O Sm v/(°) 109.38(3)
Formula weight 1000. 31 Volume/nm® 2.4946(9)
Temperature/K 293(2) A 2
Crystal system Triclinic Calculated density/ (kg - m %) 1.370
Space group Pl Absorption coefficient/mm ~! 1.231
a/nm 1.2568(3) Goodness-of-fit on F? 1. 061
b/nm 1.3058(3) R/ [1>20(])] 0. 0523
1.6312(3) wRy [ I>20 (1) ] 0. 1376
93.54(3) R, (all data) 0. 0790
96.56(3) wR, (all data) 0. 1587

Fig.1 Crystal structure( A) and packing diagrams(B) of Sm(DBM),phen and the coordination
polydendron of Sm** ion(C)

2.2 Sm(DBM),phen & PL 145

Hi Sm(DBM) ,phen (& FULGHEIE (181 2) Al B F), MR EAE 313 F1417 nm K04 2 45819 vE i
ALV JE A BCR R 7 ” BRAT. 78 420 ~550 nm AbA — R FVRBEAYECZ W, #4E Sm’* B TRYBESITEE,
AR X BB T 8 R . 532 nm (°H,,, —*F,,), 506 nm (°H,,—*G,,,), 489 nm (°H,,—"l,,), 484 nm
(6H5/2—>4M]5/2) , 473 nm(6H5/2—>41”/2) , 466 nm(6H5/2—>4I]3/2) , 453 nm(6H5/2—>4F5/2). T 5+
BRI S FARERRHAY , Fi LA — R4S , BR 532 nm ALRY°H, ,—' F,, BIBRITA1, FoE 4] BR = IC (AR I
A Sm®™ BT H SRS SR, BT BAEGR. RAOEIE RN A Sm® " B T RRHIE A S, AR
HJE A 532 nm(*F,,—°H,,), 565 nm(*G,,— H,,,), 603 nm(*G,,—H,,), 646 nm(*G,,—H,,),
710 nm(*G,,,—°H,,,,) , HH 646 nm(*G,,,—"H,,, ) FIFIXT R E R K. 7E 450 nm £ HEE — D551 58
W, U JE A BCARA ASS, BERECIR AN OB T Z B RE AL AN e 4y, B P B0™ M RE I S AL .
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Fig.2 Excitation and emission spectra of powder Fig.3 J-V-B characteristics and EL spectra ( inset ) of
Sm(DBM) , phen ITO/TPD(40 nm)/ Sm(DBM ) ,phen(40 nm) /Al

2.3 Sm(DBM),phen 8 EL /&

2.3.1 WmTFEHEE HHE T RUZREE, %% Sm(DBM), phen HH FE ARERIMERE, #5409
2EF5 4y . ITO/TPD (40 nm)/ Sm( DBM) ;phen(40 nm)/Al, H:F Sm(DBM) ,phen [FF A & 62 il F1%
BE. BEAE 11,2 VI, BRFEE N 61 cd/m®, F KB N 0.069 cd/A (K 3). UL ES5REMN,
Sm(DBM) ,phen HA K47 H T ARERPERE. XA LIS Sm(DBM) ;phen [HZ5FAHXT N, A i 2
$2F] Sm(DBM) ,phen fA7E—E 1) m-m HRWER , XA R TR FEH. FAERVDCRI D, AL
BT 2Z R 3 55 e AE A I E Y, X5 TEHLE AR R s AN B E TSR], T LA BILAL L R
— A RS, B TR B A A S TR AT 4> T HUE HOMO (25 77) il LUMO (FLF) Z )11
BKEK (Hopping ) SEBLAY , 40 F Y ar-mr HERUERSR , HLF 25 () B BURE FE AR, X Fh Bk IR A FR A 25 ) S B
R fE i RE 1 beag. S8R EL Y6k (& 3 1R ) it —25 2B, Sm(DBM)  phen EAT R 471 L F1& 40
PERE. EARER EL3EHER TR LUREE Sm®™ B FRUARFE R SFA1, 7E 402 nm Abil A —/M55 i sebs,
5 B R R T A B R A, X5 TPD A &G R, AT IACH H1F Sm( DBM ), phen (1) HLF-1% fii
PERERSUT , TERIHVE T — 3040 T 1l LML S TPD 2, It 5 Ak iy 23 70 A a7, A &t TPD
FOt. FERHEE T, BFUEA TPD 2L K, TPD A% Gt bl 2 1 5%,

2.3.2 EHEREMWEELEEN  Sm(DBM),phen Bla ) B A BT oL TAERTERE, HE— 01k 8
PEEsH, WAR R AT G 2R R AR, 8 Alg, I ASMEER T2, LiF Bl FIEAZ, 6l &880,
ITO/TPD(x nm)/Sm(DBM) ;phen(y nm)/Alq, (30 nm)/LiF(1.0 nm)/Al(x =40 ~60, y =40 ~60), Jir
A RILEN Sm® B FIRER Y. M x =y =50 nm B, AHR EHARSEHEER 8.0 V, I K5EE
H150 ed/m*, FeRBCR N 0.72 ed/A, HIRIHY J-V-B fhER AL -SCR M WLIE 4. 831458 4% Sm®* B
TFHHFIEE(E S) , X RS T HR AP RIS ez — .
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Fig.4 J-V-B and current-efficiency (inset) characteristics Fig.5 EL spectra of the device ITO/TPD(50 nm)/

of the device ITO/TPD (50 nm)/Sm(DBM ) ,phen Sm(DBM ) ;phen(50 nm)/Alq, (30 nm)/
(50 nm)/Alq, (30 nm)/LiF(1. 0 nm)/Al LiF (1.0 nm) /Al
FL# Sm(DBM) ;phen 19 PL 3% (¥ 2) Fil EL i (BUZFFULE 3 36 1&; = )2 88 5) aT LUK PR,
S’ B9 T LA FAE R MR RIS P 5. A B LURTE A A, L FE ELR RO i
AR T e B G P AT BTl S 15T XL 222k 28, SEBUL
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ANFREBRAT A AR 3 BE AR, (EIF B B TR B S, ot — B9, LT Sm(DBM),phen #%
P J-V-B 2 CRUZ AR PEILIET 35 )28 FILIE 4) B, XU an fEARA RLAF IO B e 1. B
FEfg TR, A 2 — I FZ S U T R, SRR BE ARG R, Y R R AR ORI, A
IR, (HGHS SR OFRI . SR TR b e B2, Ui g iR rh 20 — 2O ARG B BR.
T TPD 1 Alq, AHXELRRE, AN JE Sm(DBM ), phen 737 TAF L e I A2 R PEANIF [ £ 2] g e
Sm(DBM) ;phen 3R TG A 7385 T-HEATRE , 98025 ] H iy O B 3R n] LA v AR e 1
5 Sm(DBM) ;phen FJRARE VER2E, TR R HL I T BRI 28, (LALa R it B TR
Sm(DBM) ;phen 7ERG R FHIFREYE, HE—D 3 M F R BARTERE.
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Photoluminescence and Electroluminescence Properties of
Samarium Complex Sm( DBM ) ,phen

DENG Rui-Ping'?, YU Jiang-Bo', ZHANG Hong-Jie'" , LI Zhe-Feng'~,
ZHOU Liang'?, PENG Ze-Ping'*, GUO Zhi-Yong'*
(1. Key Laboratory of Rare Earth Chemisiry and Physics, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022, China;
2. Graduate School of the Chinese Academy of Sciences, Chinese Academy of Sciences, Beijing 100049 , China)

Abstract  Photoluminescence ( PL.) and electroluminescence ( EL) properties of a samarium complex
Sm( DBM) phen ( DBM = dibenzoylmethane, phen =1,10-phenanthroline) were investigated. A series of de-
vices based on Sm(DBM) phen were fabricated. The results show that Sm( DBM ) phen owns good electron in-
jecting and transporting properties. By optimizing the device structure, bright efficient orange EL devices could
be achieved, and the maximum brightness and efficiency were 150 c¢d/m” and 0. 72 ¢d/A, respectively. The

device showed the characteristic emission peaks of the Sm®*

ion at all operating voltages. It was noticed that
the relative intensity of Sm®* emission peaks differed from each other in PL and EL cases, which could be as-
cribed to the change of coordination sites of the Sm®* ion during the evaporation of the samarium complex in

the EL case.

Keywords Samarium complex; Photoluminescence; Electroluminescence (Ed.: S, 1)



