Applications and properties.of lanthanide complexes
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In the'last time, experts estimate that industrial processes introduce up
to a million. different pollutantsinto the atmosphere and the aquatic
ecosystem, and heavy.metals are one'group of these substances.

In this presentation the absorption”(transient absorption) and emission
(steady state and time-resolved fluorescence) spectroscopy were used to
study, . investigate and characterize' the mechanisms of fluorescence
quenching and obtaining new sensors for to detect toxic environments:
heavy metals from water.

For this purpose, new compounds were ‘synthesized for. to have a
good . fluoreseence (high quantum yield), stability and selective
sensibility.
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Macrocyclic ligand - obtained by the condensation reaction between
siloxane diamine 1,3bis(@aminopropyl)tetramethyldisiloxane. (APO)
and 2,6-diformyl-4-methyl-phenol (DF) dialdehyde.

The lanthanide complexes were obtained by-condensation between
the siloxane diamine and dialdehyde followed by the addition of La,
Gd, Dy, Nd, Sm in methanol at 1: 2 molar ratio as shown in scheme.
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The study of fluorescence quenching by different metal ions such:
Ni2+, Cu2+, Co2+, Zn2+, Fe3+, Mn2+, Ca2+, Pb2+, Cr3+, Cd2+,
Sr2+, Mg2+ will be in solution, film for to demonstrate that these
samples have a good stability and they can be used as fluorescence
sensors for the selective detection of metal ions
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Quenchers- metal ions and the sensibility of
these at the Film APO DF/H20
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For. fundamental study;stheory of dynamic  quenching, theory. of
static-quenching and combined dynamic andsstatic quenching were
used, and constants of the pracess, the lifetime in exeited state, the
guantum  yield were estimated and depend on the substitution of

metal ions.
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The fluorescence quenching
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The linear Stern-Volmer plot
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The Perrin model
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Determination of quantum yield, and lifetime in solution and film

Famples RY(%) plime) NI{%e) fZ(mi) JAZ(%)
olution DALF

APO.DF-Lad+ 3. 70 LE62 Q508 pP.TTE 491
APLDF-Ne3+ .57 AGS ER.E3  PAG T0LAT
APLDF-Sm3+ .20 DAY R62T PSR4 [T3.73
APOLDF-Gadd+ .20 P30T pLI1  [P.533 FS.80
APOLDF-Dv3+ .70 29T FLS8 P65 45,42
APO-DF 1,60 p.I514 p622 R.5133 pPATE
Film

APOLDF.Lad= 143 DEST P04 PAlE .6

A POLDE- Y+ 136 LTTY RS14 pPEAS 1486
APO-DF-Sm3+ C.50 pois  HaT 1163 F.L‘
APO-DF-Gad3+ ] pal4 Fl 482 | ]
APOLDF D3+ .2 L2303 REAY QERE 4,67
APO-INE 15.94 L& 25Y

A new application of the compounds investigated for detection
of toxic environments was obtain, sensor for to detect Fe from

water.



