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Fig.2 Excitation (em.=614nm) and emission
(ex.=394nm) spectra of 75m mole/|
EuCl3 in various solvents
1. Methanol; 2.Ethanol; 3. Glycol,
4.PEG20; 5. PEGaw; 6. PEGag;
7. PEGewo
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emission band strength of EuCl;—~PEG Wavelength(nm)
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(O)PEGew; (@) PEGuamw; Fig.4 Excitation (em=440nm) and emission
(&) PEGsw; (&) PEGow (ex=328nm) spectra of EuCly in PEGoy
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Tab.1 Excitation and emission bands of EuCl; in 4 PEG solvents

Ligand [EuCly} (m mol/1) Excitation Band (nm) Emission Band (nm) ?
PEO200 75 328 440 1.0
PEO300 75 327 440 1.3
PEOu00 75 327 443 1.5
PEOg0o 75 326 445 1.7
18—-C-¢° - 325 446 _

s-C-5° - 318 432 -

a: Intensity of emission band (75 mmol/1 EuCl; in PEGp=1.0)
b: Reported in references 20, 21
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FEEm. BT XEELUR ERKELRER, AILIAK PEG K4k % 3051 #1 K 35 R Bk
LWENUE 3 g
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75m mol/1 # EuCl, # PEG (4> F84200) %W M B FRAN 10 %sem ™ (£ 2).
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Tab.2 The affection of 0.3 mol/] supporting electrolytes 6n the electrochemistry of
75 m mol/1 EuCls in glycol, or PEOx0. Scan rate=50 mV/s

Ligand Supporting Conductivity Epa Ep. ¢ Ey2 Dapp
Electrolyte (gd) v) v) ) (cm’s™")
(CH20H ), - — -0.28 -0.88 -0.58
LiClO4 - -0.31 -0.70 -0.56 1.54x1077
PEOx0 — -3.80 +0.47 -1.40 -0.47
KC04 -3.39 +0.14 -1.02 -0.44
NaClO4 -3.41 +0.14 -0.85 -0.35 ,
LiCl04 -3.43 +0.14 -0.70  -0.28 1.22x1078
LiBr -3.39 +0.01 -0.60 -0.29
LiSO3CF3 -3.32 +0.04 -0.64 -0.30
LiSCN -3.30 0.00 -0.66 -0.33
LiBr -3.37 +0.05 -0.73 -0.34

-1.5 - 1.0 -0.5 0.0 0.5 1.0
E/V(vsAg) E/Vi(vsAg)
Fig.5 CV of 75m mol/1 EuCl3 in PEGyy at Fig.6 CV of 75mmol/]l in PEGaw+ 0.3mol/1
a scan rate of 50 mV/s LiClO4 at a scan rate of S0 mV/s
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BT BAR> FELNERB®T RSO EFUNEHEETRAALLEIEF
BRI, FREEFROUMENRET. EWE 6 Fim, BNCVEIFIBE +0.14
M —0.70V. FEEIMEHEEFILFHES. CVHERABMALERISRE. RE
CVAMEERBR,. B 7£2F8% 200 4 PEG F@9 BE R 1.22x 10~ %cm’s™



54 ARE%E AR TEZ_BERYTHESERSRILFETH 533

(%2). ERAELZBHHERZN\, BEKPHTLZ 0.

BRTRAREN) RERANERREFSAEFE. CVHRAERERA X3
BT R/ADER TREFBHAMEFEE FERIBR P BRFHEL. HIEHR
THE M- EEE. S5RRY 3 MR TR RACE AP AL T IF ¥R

Cl” <SCN~ <SO,CF;<Br™ <ClO;

=MEEF IR LR AR T Z BEER D IEEE R R RS, X—EER
BB R 35 e

SR LiBr §UERA R — M FH IR, EEAMISERT +0.75V REREE. —
ART Br RALR M AYIRERA AR BB B W k. [F] B Br, BB IR FE +0.65V
REBRBL. RCAE K ER AN SE B R AR B AR ST

$8 ®* X W

[1] Armang. M. B.. Ann. Rev. Mater. Sci., 1986, 14, 245

[2] Armand, M. B., Chabagno, P.. Doclot. J.. in “Fast Jon Transport in Solids" Sherroy. G. K. Eds.
North— Holland, New York, 1979, P.131 — 136

[3] MacCallum. J. R.. Vincent. C. A.. Eds. “‘Polymer Electrolyte Reviews. 1. 2", Elsevier, 1987, 1989

[4] Bamnister. D.J.. Davies. G- R., Ward, 1. M., MclIntyrte. J. E. Polymer. 1984, 25. 1291

[5] Okamoto. Y.» Uebe. Y., Dzhanibekov. N. F., Banks. E., Macronvlecules, 1981, 14, 17

[6] Huq, R.. Farrington. G. C.. in “Second International Symposium on Polymer Electrolytes”, Seina
(italy) 1990, p.100

[ 7] Higashiyama. G.. Nakamura, H., Shiokawa. J., Adachi. G.. J. Electrochem. Soc.. 1991, 138, 594

[ 8] Horrocks, M. D.. Studnick. D. R.. Science: 1979. 206, 1191

{9] MacCallum. J. R.. Vincents C. A.s Eds. “Polymer Electrolyte Retvews’» North—Holland: New York,
1987, Chapter 2

[10] Adachi. G.. Fujikawa. G.. Tomokito. K., Sorita. K., Kawata, K., Shiokawa, J.. Inorg. Chim. Acta,
1986, 113, &7

[11] Nemec. J.. Loucka. T.. Collect. Czech. Chem. Conrun., 1990, 55, 1666



534 s 2 T ¥ # 1994 4

COMPLEXATION AND ELECTROCHEMICAL BEHAVIOR
OF EUROPIUM IONS IN POLY
(ETHYLENE GLYCOL ) OLIGOMERS

SHI Gaoquan, XUE Qi
(Polymer Division of the Department of Chemistry, Nanjing University. Nanjing: 210008 )

ABSTRACT

The complexation and the electrochemical behavior of Eu?* and Eu’* in poly
(ethylene glycol) (PEG) oligomers were studied. Eu’—PEG complexes were pre
pared by dissolving EuCl, into PEG with various molar masses. They showed
strong excitation and emmision bands at 394 and 614nm, respectively. The intensi-
ties of both bands increased with the increase in PEG molar mass. Eu** —PEG
complexes were formed by the reduction of corresponding EuCl, solutions at — 2.0V
(vs Ag) and under N,, by vsing indium /tin oxide (ITO) coated glass sheet as
working electrode. Their luminescence properties very like that of the complex
formed by Eu** and 18 — C— 6 crown ether €x. =326—2328 nm, em.= 440—445nm ),
which demonstrated that the chemical environment of PEG was very similar to
that of large ring poly —oxygen ligand. The redox process of trivalent europium in
PEG is very irreversible, and its behavior could be strongly affected by adding
supporting electrolytes.

The complexation and the electrochemical behavior of Eu’* and Eu’* in
poly (ethylene glycol) were studied by using IR, fluorescent spectroscopies and
cyclic voltammetry.

Key words Poly (ethylene glycol), Europium ions, Cyclic voltammetry, Fluo-
rescent spectroscopy





