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Study on the Coordination Polymer of Eu( Il ) — Dibenzoyl Methane — Poly
(Styrene — Acrylic Acid) and Its Fluorescence Property

TANG Jie — Ypan™ LIN Mei— Juan ZHANG Wen — Gong
( Institute of Polymer Science, Fufian Novnal University . Fuzhou, 350007)

Abstract Luminescent rare earth complexes, particularly europium [ — diketonates, have been intensively
studied with respect to applications for luminescence. Recently, rare earth complexes have atracted
considerable attention for organic electroluminescent (EL) devices as well as for optical microcavity emitters
owing to their inherent extremely sharp emission bands and potentially high intemal quantumn efficiency. The
luminescent Eu — containing copolymer [ NaEu( [l ) — DBM — PSAA | was synthesized through the reaction of
copolymer of acrylic acid and styrene( M,, = 3000) with metallorganic complex| NaEu{DBM), ], which was
obtained between Eu and dibenzoyl methane. The coordination polymer was characterized by FT — IR, UV,
XPS and its composition and the sfructure were determinated . The results of electrical conductivity methods and
elemental analysis indicate that each Eu{[ll ) ion is coordinated by carboxyl from three umits in the Eu([l[) -
DBM — PSAA molecule and one DBM ™. The Eu( Il ) content of the coordination polymer reachs up to
12.23% . The coordination polymer is insoluble in common organic solvent . it is soluble in the mixed solvert of
glyceryl alcohol and isopropanol. The coordination polymer exhibits intensive red light at 615 nm under UV
excilation at room temperature, which is attributed to the *Dy—"F, transition of Eu( [l ) ions.

Keywords europium, metallorganic complex, coordination polymer, fluorescence spectroscopy, fluorescence
lifetime

+  E - mail: jeyunt@2len. com
R AR 2001 — 04 — 03, 4 E A $4:2001 - 06— 19, EH H #2001 08 - 15, R E A BRP L XL BEHTE
{Received April 3, 2001, Revised June 19, 2001, Accepted August 15, 2001)



http://www.cqvip.com

December 2001

RAHNRS () - —¥9EPFR - R R LE-FER RS RS AERRE 2203

HEr R R BEITILRF LN
FHREHS BEXEEXMBEXRTEL RS
RN, EERIRTEATLRAEN.ATHE
B —A G CHETHEENEBTEREERLH
FHRESGHEXH . BEA T F R, Baks T
Okamoto F AN 219 1cH B EEB SR RS 5
EHET-RAE R (DY )NEFESS,
MEERERIETTHE. BX,ANEREH L
BADATEEE, NETHEL -FoTFEE -/
FFRE=TREHE S, RARKBERREH,
BERARSWHMTHR S BEE R AR
.

RIBETERATHLEFEEL BWMENE
HekEK®ms TS RNBERLES THE
HEFRE®, SZRA,RNGRT —FE#w L0
B TRED ANGRT —HRBEREHE
M FRESR IS SHEBRABEAN K85
L5 177 A 5 3 5 R SR M UG BT 9 B A . T K4S
—HERAMTTEXRES KR ASTRRTER
KA H— ARG I3 HEH ERMITRIE
A JCHLE M B9

1 XL

1.1 HHE5ER
ZRA"H. P EREAECEREMRA AR, 4
BH99.99%; AMER (AA), S Rk HTHI
P.CPH EE EZK WHHMENT AR
S, ERZK - ARR)PSAA(M, = 3000) . RAME
Wi - GH,ONa): A EFSR: B . difEd
99.5% ; —F Bt B 6S( HDBM) . 43 #7 41, b 3 k353,
FIZ PR ia, R i B E
#*.
1.2 BRH*E
1.2.1 AKRZRME HR6.Og=HIL_HTH
e, WM 6 mol/L L ER{H > BE 4R . INA 18.0 ¢ E AL
BB LR, BN, ERT 100 mL MH
RN R RY  BAESER, BERE
E.REFE EFRAKOBREAE, KMEEhEH
BXAK=HAH. =3 97.2% , BB K 99.5% .
1.2.2 NaEn(DBM), HEEEFPEED BUEER
MK =EET EEPR S, LR AR REN, n
HEH 1 b )G, EHNAR B HDBM B &5
W AHEVRER, ARAEMF pH=11.5, 54K

NELE . GEAFE.BELER. ViEDE rE A
STRESAZCEER L HHINESY NaEu-
(DBM),. e3R8 70.8% .S BUR R0 s .

HDBM + C;H,0Na — NaDBM + C,H,0H

4NaDBM + EuCl;—~ NaEu{ DBM), + 3NaCl
1.2.3 NaEu(Il) - DBM - PSAA 1B PSAA B
THEEBRPIPR=-E/FARESHEMN, AT 60T
FERAHE, FEARB T M A NaEu{ DBM),, L %R
R pH{EZ 10.0. K 24 h 5, H KRR
AR, Y EMEEHERARARE R E,
HNCTHETHRI4WLEIRLERHREESY
NaEu{ 1) - DBM - PSAA . 183 % 87.3% .
1.3 R

21 5b Y6 38R i 3£ B Nicolet — 750 B 18 5] H 25 #
£ HE L 2 ; A Y6 i F F Shimadzu UV - 2201
BRSO ULoE 4 S Oe BT R s X AR e Tk
R FZEE ES3000 2 XPS Y B T RE (UM E ;B B &
KALEDDS-MA BB SRUME(ZR);TEL
FORAEEE PE- 24 RTE SN E A HRER
FHA & KF - 54 B0 ¥ REHTRE.

2 &R 5itie

2.1 WimmEVEEawEHSH
2.1.1 XPS 7EXPSREEMHKAER AT HE X
SHER MRS, Eu’? 40 3d A 4d B3 T B BT 2 B
WE.RAIEAE - EHENERT,FET 3d H 44
BFEEE. Akl HHMBEETLF Y, NaFu-
(DBM), % Ols B F 45 5 fE (532, 1 V) LB {E
HDBMAE MM S S RE(531.2 V)N T 0.9 eV
NaEu(DBM), 3 Eu®* ) 3d,, M1 4d B F 25 5 BB 1
EuCl, L MR FES BT HBRET 2.3,1.3 &V,
REES S UDBM P A SR FEEARMER
M4 R EREY.

M1 EoCl,,HDBM i NaFu{DBM), & XPS 818 (V)
Table 1 The data of XPS of EuCl;, HDBM and NaFu{DBM),

& Ols Fuy,, Euwdd
EuCly 1135.8 13%.7
HDEM 531.2
NaEu (DBM),, 532.1 1133.5 135.4
2.1.2 FT-IR 178 (1)HDBM 7F 1603 cm ™!

Ak EUFRIE R W4 , T 7E NaFu(DBM), & oo Il
IEHBTE 1596 om~'4b, BT HDBM S 0S5
Ev R4 R {E T R e 0% 4 353 (2) HDBM
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B & oyl T P Y HFAE R IR A 1466 cm” 146, T NaEu-
(DBM), 14> 24 & 1479, 1455,1397 ecm ™! =R K
#; NaEu ( DBM ), 7F 2922,2850 ecm ' b L 84
voy B AE T di % , HDBM 7E 1000 ~ 650 cm™ ' 4L 31
B Scn (T 5h ) B Wit 4 B3 B A F T NaEu(DBM),.
DHFRHTHTESHRNTZEERT C—HHR
i ;(3)NaEu{ DBM ), 7E 412 cm™ "4k 8 B Ev—O {1 48
s g iR R T LRI AR R

370
4000 3000 2000 1500 1000 500
vicm'!

B 1 HDBM #T NaEu{DBM), i FT - [R i#&
Fig.1 FT - IR spectra of HDBM and NaEu(DBM),

| NaEu-DBM-PSAA

370
4000 3000 2000 1500 1000 500
vicm™

M2 NaEo({[l)- DBM - PSAA 1 PRAA ) FT- IR %
Fig.2 FT- IR specta of NaEu( [l ) - DBM - PSAA
and PSAA

2.1.3 AES4H R2AFBLIAINESPERE
AHER B XEFEDTA ZRRERME, —F
B AERN ARRUNMEHSEEEEEX—H,
] BLBh 2 RS WA B AT & /L% 3% NaEu(DBM),.
M2 NeEu(DBM), MITERAHHR(% )"
Table 2 Elemental analysis data of NaEu{ DBM),{ %)

B C H En
NaEu(DBM), 67.28 (67.42) 4,03 (4.12) 13.94(14.73)
* ¥BENREIRE

2.2 NaEu{ ) - DBM - PSAA R HI 9 4F
221 FT-IR MEA2FEKXMWLBETLLEH,
(1)2E {75, PSAA TE 1705 cm™ ' AY vo—o B IE R

W E 1735 em ™Mb L 7E 1411 em b8 voeoo R IE
O i 1 5, TE 1202 om ™ A B voo B 1E IR g W 5T
EZE 1181 om™ M4t ix 2B L AU HA PSAA MR EE
KA PSAARE FH v_o oSFIEREE LT
1169,1250 cm™ "4, 25 Eu®* B L5 53 B 1] I JE 3T
OTHE 114,124 e ' X REREP—C—0 EH
ITHERNMRTFRAHED BA AN ESREL,
HE—C—O s OB RMEKNENRRELHE
REERETFEERLER, S5 B/ RAGTER
BeESH MR ENNEER B TFoEE
FRTHSMARE TR, i E—C—0 Bt
BESE AFHEEANERR LR v oFIER
g S REE. ()& WE 159 cm AL BH
B v oo B TIE TR iz e 2 5 5 L ) 40 FE VR WSO, Bt — 2
BATREDHOESA—EPIRPHR . A 1T4A,
ZEPFBRPRM v IER M T 1603 em™ k.
AP iR EETHRE_ETBRPEYN
C=05E > RERMUEHNSEE. ZHEXPS K
BB P — FEINEE. YR AW 415 em™!
4k Eu—0 W5 %50 R bk, i — 2 E e T BT
B AR

2.2.2 UW-wis FAARCZSH/RAMRRSERNER
KREFE S, Naku{ 1 ) - DBM - PSAA, NaEu-
{DBM),, PSAA R4 815 0.5 mg/mL,0.5 mg/mL
# 0.5 mg/mL. 7£ 200 ~ 500 nm X P3, M & 3 %€ 5
AT LI . B 3 R AL LS NaFu ()
- DBM - PSAA 7 300 nm 4k 4 " i ¥, TT PSAA,
NaEu{ DBM), & 45 i 53 B 7€ 260,275 nm 4k . X R
T 5 NaEu(DBM), # Eu’* £ FIET, Bk PSAA A
BER H* WL H—Co0 £HPES B4 B
B BHE— 2T MR e AR S 4, SEHE AT 18 im L B
£ W e 5 21 88 . NaEu( DBM ), 7E 410 nm 4L i 3 DBM
AR R, 5 PSAA BLfZ /5 T DBM &Y n—
" BRIEP AR R R R FE 405 nm b X R T
PSAA RJFF7E, BL6 DBM & P09 Tk /0 AR S,
NeEu{DBM), 7E 355,372 mm b B A K 5
PSAA RS I8 5%, TI7E 370 nm Ak B35 A9 W dh i
XA EER PSAA M DBM B 5 B &
AR EERENESH.

223 XPS X-HEXBATREERRIEIESYRE
TR EA N TFE, AR S BRES T
PEFRENSHFT. NEHATUEL, BEY
NaEu{ [l ) - DBM - PSAA P EIRTFHHA =44 8%
531.1,532.5 ,533.2 eV FE G, FHKED
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*ﬁ“#$ﬁ¢t$ﬂifﬁm!ﬁ¥ He, 01 48T
ERE(53.1 V) S5EHREMANAE TS SEE
ﬁ,m?arﬁﬂﬂﬁﬁ,ﬁﬂﬁ PSAA B4 THEh T4
MR EANA TS EFEERS B
MRES SR ERE TS THASHRRWE,
Ols LT A B BN 532.5,533.2 V)1 R &
THhHEMB MASSERHIEET.KSDP B4
B 3d; M1 4d ML TE-SRB(RHE 5) 7 5l 1134.2,
135.0 eV, 5 EuCl; P# 3ds, 71 4d( 2 512 1135.8,
B6.7 eV THSHEL, A RRET 1.6 /1.7
eV WRETIFENE ZUEKASHPRELNE
eSS H ) DBM E B EHAh T4 384
BB ES NN ESHE L, SRR R
AR TS TR, X 0~E’ R SNE
B EHEHEET ESY 55 HDBM, PSAA R4 R2
e, ERRRSY.
100
BOL

E\:
#E. -
=
&

200 300 4430 500

Afnm

20

A/mm

M3 PSAA(a},NaEu{ DBM),{b)#0
NaEn{ [l } - DBM - FSAA{c} 5 UV - vis i
Fig.3 UV - vig spectre of FSAA(a}, NaEu{DBM),{b} and
NaEu( [l ) - DBM - FSAA{c)

AN

2 l 1 1

330 531 532 533 534
E h."ev

A
A

B4 PSAA(a) ,HDBM{b)#0 Naku( [ ) - DBM - PSAA({c)
0ls 5 XPS i E

The XPS of PSAA{a}, HDBM{b} and

NaEu{ [T } - DBM - PSAA{¢)

Fig.4

| . | 2 {

134 136 138
Eo4d

Epev

BS NaFul{ll)- DBEM - PSAA{a) 0 EuCly(b)
Eu B9 XPS #FE
Fig.5 The Eo XPS of NaEu{ I } - DBM - PSAA{a) and
Eully{b)

2,24 w3$ F 351 Naku(DBM), (B )
B i, 5 35 L IR R e B 0 T R BRGE SR A W A 7
A LR AT PSAA(A 4, pH = 10.0) 4 Bl tn
LR SR ABEA NaFu( DBM), BT , HL SR
WAVRES O, HH AR, KK - FBMEgh
FEE BANARABEN TR, B TRAERE
FR AW NaEa(DBM), ¥ BF 4148 1 i B 5 ¥4
K, ZUES WA R B P NaFu(DBM), HEE
.
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#3 NaFu({DBM), ¥l NaEu( K ) - DBM - PSAA BERMNASEERKEMSTEMNXR"
Table 3 Conductivity for NaEu{ DBM), solution and NaEu{ Il ) — DBM - PSAA for conductivity difference *

PSAA B (A) NaFu({ DBM), f# (B} (A) + (B)* (BYFI{A) + (B)
HRRs mol/ 100 mlL molA100 mL 5% S/em BEIRHE(BYACA) B2 S/em R REE AK
1 1.50x 1072 1.87x10°? 2.62x 1077 L1:8 1.32= 1072 1.30 = 10-?
2 1.50x 1072 2.50x 1077 3.4x10° L:6 1.81x 107 1.43 = 102
3 1.50%10-? 3.00x10°? 4.19=10-? L:5 2.57x107? 1.62x107?
4 1.50x 1072 3.74x107? 4. 81«10} L:4 3.03 <107 1.78x 1077
5 1.50x 102 5.00x 107 59321073 L:3 3.89x10°° 2.Mx103
6 1.50x 102 7.48x 1073 7.96= 1073 12 5.93x10"? 2.03x 1073
7 1.50 % 102 14.96 % 10-* 11.20x 107 1:1 9_16x 107 2. 1077

« BNERTAREETE AR/ FAEBESEN 12161077 S/an; PSAA IR =B/ AR 1.236 x 1074 8/cm;
« » EMEREDRYT NaDBM(R FHELAE N NS —H A REEN S,

% NaFu(DBM), -5 NaFu{ [ ) - DBM - PSAA
PR FEMNEM (AR A PSAA]/[ES* TFEAR
B-BSRBA (M6 AR)), g R AHEE
[PSAAT/[Ed®* J ¥/, AK B B 18 K . 4 [ PSAA )/
(Bt ]=3/1 B, AK EAfHE, #ig PR -T 5.
MEE T A A R A [ PSAA ]/ Eu* ] {8 W1 51 NaEu-
(DBM),FEv’* S5 PASSEE W TR B b K 9 2
1:3,ZE—TEC B TS 3 PSAA S TF R
HEW R, W RN TR — 4 /AN
i,

E 23

2

:!“;

5

‘)'-('Z.D—

=

=151

1

;;"i

i ]‘u L 1 L ] 1 A L
# 1 2 3 4 3 s 7 3

[PSAA)Ew]

M6 NaEo{DBM),# NaFEu{ 1} - DBM - PSAA {RHEH

B R (ARR[PSAALAES* 1381k
Fig.6 Conductivity curves for NaFu{ DBM), and

NaEu{ [l } - DBM - PSAA curve for [PSAA]/[ Eaf* |

2.2.5 AFEZ¥ Naku(ll) - DBM - PSAA IC &9
MARSMERITRAEC SR EDTA 5 B%
ME, _HEERERN.
R4 MABYTESTBE(%)"
Table 4 Elemental analysis dala of complexe (5% )"

E4Y NaFu{ [l ) - DBM — PSAA
C 69.61 (70.77)
H 5.14 (5.30)
Eu 12.23 (12.99)
* SRS NERH

MRS RETLEL, EEHELEEA
Wi s ERAE 4 SRR BRN. 5B N
EH) REAR PSAA 5 T80 41 45 i A1 28 5 1 ¢ AL AC
fir 52 RISEL.

J9 7R R M SRR TE AT
BERHTHRHE, F123WRNSE, EHRER
NaEu{DBM}, 5.3548 g fIi1 B &) PSAA IR I REHY,
WETEREM pH B HFR 10O, RN T LE 2 HE
Z| 49 NaDBM B9 R B 5 3.1649 g, R 1EE K 87. 3%
H .NaEu(DBM), 55 NaDBM HYEE R L #4924 1:2. 947.
A, %& FT- IR, XPS £ RIEME SR MR N,

NaEu{DBM), + 3C,H;0Na + PSAA —~
NaEu{ Il ) - DBM — PSAA + 3C,H,0H + 3NaDBM
EE&mmE 7 irF,

Q—C{;HHfQH-CH 2
P :

Bl 7 NaEu{Il)- DBM - PSAA BO&H
Fig.7 The structure of NaEo{ Il } - DBM - PSAA

2.3 NaEu( ) - DBM - PSAA fj4518

2,3.1 #BadhdriE NaEu([ll ) - DBM - PSAA RiR
HEHE ARTFRKRZE AR E 28 F5
FHEUEN BB TRZEAR=R/RAMEBLE
YLE

: P H ‘%L
TorgE AL 1y
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2.3.2 #AMM B 8% Naku(ll) - DBM - PSAA
#0 NaEu(DBM), M3 XA IR ="B/RARERS
MM 2|, NaEu( [ ) - DBM - PSAA 71 NaEu(DBM),
MIEES S5 0.8 mg/mL 0.8 mg/ml. ] LLE H,
NaFu( ) - DBM - PSAA 1 NaEu(DBM), 7F A, =
396 m AT, HRE B BFXETF 594 nm{5Dy—
T REBRBREET, 615 nm(PDy—"F; ) B B BRIE, 650
nm(*Dg—"F3 )BT, 695 nm(SDy—"F,) B BRI B
FRESN DR R SYTE 615 nm L HHREF R
Bt CRFEMCHEFHARKT. KA 5K
HRERAT M4 m AW EHEN HEBELY
AEAREPLC BEAFETHAGE.BL
NaFu( Il ) - DBM - PSAA 7E 615 nm &b & 448 Eu®* %
YRR B NaEu(DBM), X, KEEEH . (1)¥
NaEu([I) - DBM - PSAA 1, 1T E** EC &5 4
TSGR ERSY S FEP. ZERTHE
HREmLI RS HERE, #15 B 2SR
TETEL. RE BNAESEBLE FHRER
KiMEBANREREEXAKREDRET. AoEREB
KB NHE EXEEET, A TEE_EH
BEH SR RFMEEPL, EMELESHERE
M RERLE 7. 4E8 B0 PRI A K
E (AKX DBM KSIA  EEARAEEP,
EREBEZEE PSAA IS THERE, Lg% a 5
B KRR SO R AR LB 7, IR
B FHERGRE, MBRTREE MR EE
8. D>"F, WA RE 7N, BRI
BERIHE, BT/ D FREMSIA, FELEE
AT THRERESSEN, XA - _HE5
Bofi , RS FHEE AR EEEE AN, %
B F B AL B9 3 o e SR e T LA A48 i B T
A HRHE TR S BOCIR R () A BEE T R R
Bc {5 2 (8] 7= T — fip B3 (6380 A 3k 3 )3k B i i R 2
o1, B IEIRBE K A5

B 9% Naku () - DBM - PSAA # NaFu
(DBM)s 7E Aoy = 615 nm T 133 M3 & 15 . NaFu
(DBM), i £k P, =% T DBM f & % % (250 ~ 300
nm)& NaFu( [l ) - DBM - PSAA % £8 B 3% 4 £ . NaEu
(DBM), i) B & ¥y B 7€ 423 nm, NaEu( Il ) - DBM
- PSAA BRG] SR B B LA R T M
FEREEHNEERZ SAFIMEBENGSNT
310,403 nm, X H403 nmi& 58 F 310 nmW i) 38

BFA, T Bttt NaEu( DBM ), 1498 & 1458 BF . 489
NaEu{ [ ) - DBM - PSAA i 44 % 8 % 4
.

104

HUATRAT /a0,

ol
(a}
20
{t)
| 1 — A
500 600 700

Afmm

E 8 NaEull) - DBM - PSAA F NaEu(DBM), % 3%
Fig.3 Fluorescence spectnm of NaEu{ [T) - DBM - PSAA
and NaEu{ DEM},

{4} NaEu{[ll ) - DBM— PSAA; {h) NaEu{DBM),

100

20’—

—r 1
200 300 400 500
Afnm
M9 NaBul [[) -~ DBM - PSAA #1 NaEul DBM), 35k
Fig.? Excitaton spectrum of NaEu{ [l ) — DBM - PSAA and
NB.EU(DBM)q,
{a) NaEu{[[ } - DBM— PSAA; (b} NaEu{DBM),
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