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Scheme 1 The structure of C1, €2 and C3

1.3 BEEZERGABE

1.3.1 U=xHEBEYAMHH R ZHEAEE
HRBE 40mg B CL,C2,CIHEMAE4mL
FREF RERAGHERENTEEIT 28
B b RIAR, BER E E & 1500 /min, B (8] 20 s. X
FRENREELIMT T RE S, ZREHER
FHRALGHREREN . TEASHERIPARE
ROFEELSRERB, ESEN 4x107 Pa,
REEEB NS om/s, MEZEE R 75 nn, FHNE
WEEHEER 3 mm x 3 mm. Hf RLEDL & ITO/
C1/Al; RLED2 ¥ ITO/C2/Al; RLED3 3 ITO/C3/
Al ‘

1.3.2 LIAHEABSYAIHHENEZEBRBHEAS
4 RLED4 i) #l 1 25 # % TTO/TPD/Eu(BA),-

(MAA)phen/AlQ,/Al, H e TPD fEAE 582,
8-BEEME (AQ ) ENBTHAHE. RAEN

SHESYEE(Eu(BA),(MAA)phen) . &5 o 7F S8
BEAY(ITO) SRR FHRERR TR RE—
ETPD,EEEE N 20 m; ARKEKBELEHE
FEFHEHE AEEHRN4x107 Pa, EREEXNR
Son/s, EEBEH N TS om; B)5, HRFEN FE
RERAR HRAHARERERNEAOERER
JHE B % 3 x 3 mm’ . RLEDS ( ITO/TPD/Eu ( BA ),-
(MAA) phen/Al), RLED6 (ITO/Eu ( BA), ( MAA )-
phen/Al) i fE 1. 2. 5 RLED4 # {81 .
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2,1 ESndBERNNARES FRERSS
EH=-THEYNLHAE D TREESHRE
EFITFEL,EMHEBATE SR EDTA H&
WE S FEREAWHGPCENME HELSR
=, EBEYK GPC A& B B — R Bt
¥ EERDHERESTREA R MmEREE K
EUSCERSYNGTELRE.

Table 1 Molecular weight, polydispersity index { PDI) and Eu content
of the copolymers

Feed composition M, M

Copolymer " PDI Eu (%)
x ¥ z {(x10*) (x10*)
C1 0.99 0.02 1.01 1.14 393 345 094
Cla .00 007 0.60 0.95 5.5 588 1.96
c2 0.64 0.02 0.02 0.3 1.01 2.95 1.72
c3 1.00 0.05 0.95 0.9 362 3719 1.00
Copolymerization conditions a) Temperature = 60°C, [ monomer] = 0.8

mol/L, [AIBN] = 0.5 mol% , Time = 48 h; b) Temperature = 60°C,
{ monomer] = 1.0 mol/L, [AIBN] = 0.5 mol%

2,2 Enx#EYNBLEERE

R T PB4 X F ETL-EML-HTL =Zh 45— &
BEEYHHBY BTSSR, BRI C1L ZAE
H=nHEYAINER BRFREEHRR F X
MRmEeEEE B1HHEH=TEEY C1
T REZME AEPITEFEH,£0.137~1.12V
TEEAAE X85 0 E AL 075 I3 a e, 85
FHUMBE(E, )N 0.62 V, AR K BN E,
H1.01 V; TEAF R0 AL FE e 52 55, X ) e R 7
E N 0.49 3% P B 1 1) - S4B BD b o Pl B
ML E, HBER0.75V.

1% Randles-Sevcik H 2, ¥R I B ESE
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PG ) =1 (i) |
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Fig. 1 Cyelic voltammogram of copolymer C1 film on a Pt
electrode (1.0 em®), in an acetonitrile solution containing 0.1
mol/L Bu,NCIO, , scan rale of 20 mA/s, referenced against
Ag/AgNO, (0.1 mol/L.)
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P i, -0.56 mA, _F K43 (H M ER K, 8X]
FERE, AT AR X - E R
RHET Y.

RN - HWMETHRLHSEESNER
Cla, HEF R ZHL WA 2 Bix . AE 2 hu[ E
AR IE M MRS R T HFEE—TR
BHMERER(-2.43 V) E-1.84 VELRE
HE—RANERE, ERATHR LA SN
BERR (n-B2%) ERS&FT . XM EREE M
AR ESYECGHE)(PPP)'“ M E 0.77 V,
BAXHEIR L BEVHEGIR)ERHALIT;
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Fig. 2 Cyclic voltammogram of copolymer Cla film on a Pt
electrode { 1.0 em® ), in an acetenitrile solution containing 0. 1
mol/L. Buy NClO, , scan rate of 20 mA/fs, referenced against
Ag/AgNO, (0.1 mol/L)
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2.3 SHEESYEES DB EKIELEE

AR SR LHN A EYRERESYON
MELHHET — RAIBB RS, RS 4NTE
B aFE2$.

UM FR LB S kR E B2 3
RIBUHEMPERRBEMRNREEREMT
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Table 2  Performance of LEDs based on Eu-containing monomer or polymer

Devices Turm on voltage Maximum Current Lumincus Hall-decay Operation FWHM"®
(V) brightness{cd/m®) _density(mAsem’) efficiency(Im/W)  lifetime( min) stability( min) (nm)

RLEDI1 24 23(29 V) 8.62 0.029 a few

RLED2 17 16.39(50 V) 0.26(40 V) 0.25(40 V) > 40040 V) 15.66

RLED3 26.4 52(44 V) 12.22 0.03t 12 14.91

RLEIM 16 25.21(42 V) 0.44 0.42 27(36 V) 45

RLEDS 12 16.70(30 V) 15.28 0.012 4.6(28 V) 18 12.85

All measurements were carried out at room temperature in the air;

2.3.1 BN BshRE LED & B g
ESHEERE H#HMNBSEREVRE GRS

° FWHM = full width at half maximum

WREERMHLEREANEN AMEXNERE,
UEHESYRBNAREHMBHRERENG
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Fig. 3 Representative I-I/ curves of red light-emitting diodes
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R TERRELES, REERK.U=THEY

Cl, C2, GERM B EBB A NN RLEDL,
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SR . AT EZ o B AN EF T,
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T L A5 S A P, BT DA X S 38 1 A & A0 21 0%
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Fig. 4 EL spectra of LEDs based on Fu-containing moncmer or polymer
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ELECTROCHEMICAL AND ELECTROLUMINESCENT PROPERTIES OF SOME
EUROPIUM COMPLEXES AND THEIR TERPOLYMERS

LING Qidan', YANG Mujie’, ZHANG Wengong' , WANG Wen', LIN Meijuan’
(" College of Chemistry and Materials, Fujian Teachers University , Fuzhou 350007)
(* Department of Polymer Science , Zhejiang University , Hangzhou 310027)

Abstract The electrochemical and electroluminescent properties of some europium complexes and the terpolymers
of 9-vinylcarbazole , methyl methacrylate and europium-methacrylate complex were investigated. Cyclic voltammetry
measurements of poly( VK-co-MMA-co-Eu(BA),(MAA)phen) (C1) showed a quasi-reversible oxidation peak with
onset of 0.75 V,and an irreversible reduction peak with onset of — 1.8 V. The results demonstrated that this kind
of multi-functional material has both hole- and electron-transporting properties . Some light-emitting diodes (LEDs)
based on the europium containing complex and copolymers were fabricated. All these devices exhibited characteristic
sharp red electroluminescence when forward biases were applied,and the turn-on voltage was in the range of 12 ~ 27
V. A maximum brightness of 52 cd/m’ with a luminous efficiency of about 0.031 Im/W was achieved from a single-
layer device based on the multi-functional copolymer C3. EL spectra of the devices showed that the emissions were
from the corresponding lanthanide-complex units,instead of carbazole groups of the copolymers. It is suggested that
the carbazole groups in €Cn serve as hole-transport material while electron transfer may occur through the lanthanide-
containing moieties of the same copolymer.

Key words Europium, Complex, Copolymer, Electrochemistry, Electroluminescence



