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ABSTRACT. The 'F,— °D, excitation spectra of Eu{IiI} complexed with polyfunctional monocarboxylic
acid(glycolic acid, glycine and thioglycolic acid) containing a terminal O, N and S neutral donors and
propionic acid were investigated using Eu(III) luminescence spectroscopy. In the excitation spectra of
Eu(Ill)-propionate system, the stepwise appearance of the peaks was observed at 579.0, 579.2 and 579.5
nm with increasing in the ligand-to-metal ratio, which correspond to the formation of Eu(propionate)*”,
Eu(propionate),” and Eu(propionate); species. Three maximum peaks were also obtained for Eu(III)-glyco-
late, Eu(lll)-glycinate and Eu(lll}-thioglycolate systems and were found to be quite similar to those
of Eu(II)-propionate system. The g values (number of coordinated water molecules of Eu(lIl} ion) obtai-
ned from the luminescence decay constants of Eu(lll}-glycolate and Eu(IIl}-thioglycolate were 7.0 and
7.1, and compare well with 7.3 for Eu(Ill)-propionate: Each ligand units replace around two coordinated
water molecules. These results show that the polyfunctional monocarboxylates behaves like the propionate
for Eu(II) jon coordination.
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Fig. 1. Schematic diagram of time-vesolved laser-
fluorescence spectroscopy system.

PC
o]

Mono

chromi

Jourmal of the Kovean Chemical Society



Eu(lll) 234 ¥3ge o]4a EuliDs} t}7t #7143 38 A7 61

200081 o) 4re] HeolA HAFE HFHAIA Asich
RE 7] 2REYs} £ A Helele AE A
2)7]e} 2 A2 AR TE IBM PCot 2-H-41A 291tk
«doy7 d)o]Ef& SigmaPlot(version 5.0, Jandel Co.)
& ol83ld B3k o7} ~HEFHL Lorent-
zian-Gaussian 218l [-expl05[&— W)L/ ([x—
WYL +11& wdd A A5 HH F<honli-
near least-squares regression routine) 2% <4 chd
= Hz2 22, We 92 48 28z LE 4%
veldich EwdlD #3132l o9 B
ANtz s H,09 DO gulislolA zHzt w3
B3 35,09 ko) S A2 Horrocks®) why’
(g=1.05- Ak, Ak =kn,o—ku0re AHE-31 ¢3ol A
Kiadbein g

Al ¢ EuCl; 24001M)& A 3%
2% EuCl,-6H,0(99.99%, Aldrich Chemical Co.)
& 33 7% H,09 D,O{99.9atom%, Aldrich
Chemical Co)oll %o qgiv}. 2|tE 2 x| 7}
27t=e] P& %& 32 FFE HOe D,0¢l
o] Zu)sgdc), o] A¥el AH49 RE {7 =
Aok &% GRHF o4& AR o2 AH3d
c}.

pHgt2 t)=|g pH oEl{(Metrohm, Type 632)el]
od2€ $-2 WZ(Metrohm, Type 6.0202.100) ©}
£3te 2Asllcl. E A|lR9 pHE ot 2 EF
& e An Fol 77 &3 Ak

Eu() 2343 AYA, 35 of 23¢9 Fxv|s
pH M35 2437 48] A5l Z22PL o4
#4] ele) 2o AYL Hrgcie] TR &
22 2209 ‘COMICHA R’ delez
28 PR3 Aee FRo2NE LAk o]
2o 4Y2 wigtog Eu(llle ¥E+& 10X107°
M2 233 g7te FEE 1.0X107° mai® 9.0X
10 'Meg Wi ger, 499 pHe 71254
717k A9 H2]9 622 fxstich pH Ayl
Eu(lD=} 2 7E 29 $ 5§ L5 10X107° MR
2AsE Eu(ll) 2382 44& A3 93
pHE 2004 77422 WispaAAck! 99| pHE #
4 <F¢] 1M HCIDCH2} NaOH(NaOD) & A}-8-3 4
zAsigen, RE A8E 93E A8 2¥9ed S
Q7] Aol 24417k <t WA sk

1996, Vol 40, No. 1

d= ¥ I8

o] FHUALE Efshe o) 9Y =S4 MHely-
colic acid, glycine 2] thioglycolic acid) ¥ °]
ZJ0A8 F331A) 4L @Y 7FE544 propio-
nate?} Eu(li=2) 2518 i3t of7] 24 EH
o] Aot 7t Ao oq7) AHEHL 2N E
Aoyl Hel A3 Y29} g2 Table 1] Wehy
%t} Propionate?] F%71 713l 578.96, 579.26
222 57952 nme] $XA dAHez Ho ¥
a7k Jvepdel Hd g2 e etse HA
RAatol osi o)t @A ek o] Ao
)3 2| Eu(llD)-acetate 3HEHEHE-ol )& Qo33
2wz $1xQ) 579.04, 57927 2] 579.54 nm
2} o}F FABLERE fgde) propionic acid<}
39 7h2 8 Ao} Eu(lll)3} o+ 4.2 2 Eu(propio-
nate)’*, Eu(propionate),” 28] 22 Eu(propionate);<)
AAPES YAEE vepid

2] k= 9} Eu(lID2] 2243t whg §-AJel ¥ B
A4 YE& EulD-2| ks 2H23HE-2] Eu(D)
F96] MiHE 2 Ar@eHE 8 2% L
e} gghe& Eu(lD) F3ES 23 359 52
HE dojzle). g3he #37) AREA bt g
o Foizc) £ Aol AH2R o @l F1ERAA L
2 2 slz8A2xs Eu(ihs}e] 232138l of 3
do] A g3k Table 190 el e}, Eu(tl)-propio-
nate AYEA o8] L3 ¢ e 7322 T4
o] Ewlll) o]2e] 9190 Hell 8)2q o, <k 2
2A2) BE37) shie) sl2840]9 =SS
<} 3= glenf, Eu(lll)-acetateolt wi&] 93l ¢t 7.3
Fx A}, 28A, DHA =329 gL H2A
Fog qf FAY £ YUsck A9 AUR Roe}
propionate?} acetate®} e} Eu(llf)3} 2}2ighdd o
g22](monodentate) 2. AYghet . A4t ol
& Ag e Edd xug QA HolHE
FHNE d&A Qopt

Eu(llD-glycolate #813Hg2] Eudl) Fi—°Dy
o 7] ~¥EZ L Fig 20 viehlie} Fig. 2€ pHE
o] A7\ F4 of 2 7t=2] B]&-2 104 450
28 Z7lAlF|HA 49L& 2Hfeolr) Tabke 2«
Fig.29) >3 E¥L Lorentzian-Gaussian 4§ °]4



62

TR - PEN - CEE

Table 1. Positions of peak maxima of excitation spectra and the estimated number of Eu(Ill) coordinated water
molecules (g) of Eu{lll}) complexes of caboxviates and polyfunctional carboxylates with neutral N, O and S

donors
. First peak Second peak Third peak
Ligand Structure — — —
Position ¢ value Position ¢ value Position ¢ value
(nm) {nm) (nm)
aqua 57889 91 - - - -
acetic acid CH,COOH 57904 73 57927 - 579.54 -
]
propionic acid <COOH series | 57896 73 5792  — 571952 -
series 2 57896 73 57935 - - -
glycolic acid <C00H series | 57897 70 57927 - 57950 -
OH series 2 57898 7.1  579.26 - - -
glycine <C00“ series 1 57898  — 571925 - 579.54 -
NH, series 2 579.99 - 579.25 - - -
thioglycolic acid <COOH series 1 57898 71 57935  — 579.54 -
SH series 2 57897 71 57926 - - -

series 1: variation of ligand-to-metal ratio; series 2; pH variation.
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Table 2. The parameter used in the deconvolution of excitation spectra of the Eu(IfI}-glycolate system in Fig. 2
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Ligand concentration {molL™")

0.001 0.005 0.02 0.05 0.1 0.2 0.45
First intensity’ 0.0024 0.0041 0.0033 0.0013 0.0005 — -
Second intensity” - 0.0022 0.0043 0.0072 0.0073 0.0053 0.0049
Third intensity’ - - — 0.0013 0.0062 0.0073 0.0081
First wavelength (nm) 578.97 57897 578.97 579.98 57897 - -
Second wavelength (nm) - 579.27 579.27 579.27 579.27 579.27 57927
Third wavelength (hm) - - - 579.51 579.50 579.51 579.50
First linewidth {nm) 0.5873 0.5102 0.4402 0.4326 0.4083 - -
Second linewidth (nm) - 0.4028 0.3702 0.3824 03732 0.4002 04113
Third linewidth (nm) - — - 0.4237 04127 04024 04012
Baseline intensity” 0.0024 0.0026 0.0028 0.0028 0.0029 0.0030 0.0032
“Given in arbitrary units.

57897 579.27 §79.50 578.98 579.26

S

T T T

Fluorescence intensities (arb. units)

| 1 | ]
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Fig. 2. The excitation spectra of Eu(Ill}-glycolate sys-
tem: The ligand-to-metal ratio variation series {[Eu
IMH]1=10x10""M, [glycolate]=1L0X107* to 45X
107'M, pH=6).
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Fig. 3. The excitation spectra of Eu(IIl)-glycolate sys-
tem: The pH variation series ({Eu(Il[}]=1.0Xx10"*M,
[glycolateJ=1.0X10M, pH=2~7).
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