Applications and properties by using time-resolved fluorescence and transient absorption spectroscopy
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In this presentation, the absorption (transient absorption) and emission
(steady state and time-resolved fluorescence) spectroscopy will be used
to study, investigate and characterize the mechanisms of fluorescence
quenching and obtaining new sensors for to detect toxic environments:

heavy metals from water.
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For this purpose, new compounds were synthesized for to have a good
fluorescence (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..

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 at different temperature and variation in
time for to demonstrate that these samples have a good stability and
can be used as fluorescence sensors for the selective detection of metal
ions
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Metal ions in H20
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Quenchers- metal ions and the sensibility of

For fundamental study, theory of dynamic quenching, theory of
static quenching and combined dynamic and static quenching were
used, the lifetime in excited state, the quantum yield were estimated.
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The fluorescence quenching
of Film APO DF/H20

The linear Stern-Volmer plot
of Film APO DF/H20
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The Perrin model
of Film APO DF/H20

Determination of quantum yield, and lifetime in solution and film

rmples DY(%) K (ms) BL(%) R @ms) [A2(%)
Eolution DMF

APODFLaz+ .70 562 fis.00 p.o77s 4ol
APODFNa3+  [L87 385 po.s3 B.646  [f0.47
APODF-Sm3+ [.20 p.333 p6.27 P.ss4 [13.73 |
APODFGa3+  P.o0 p.307 P11l p.633  [s.89
APODFDy3+ P70 p297 F158 p.36s  [is.a2
AP0-DF 1,60 h2811 p622 p.s133 378
[Film

APODFLas+ .43 h.687 P04 428 P.6
APODFNa3+  |L.36 p.773 P54 p.83s 1486
AP0DFSm3+ .99 po2o li67 p.le3 B33
APODFGa3+  |.88 ho1s F1 Bisz |10
APODFDy3+  p.02 1203 p5.33 p5ss  fd67
AP0-DF 19.01 6258

The emission from singlet oxygen was observed at 1275 nm in
all samples, and the lifetime and quantum yield are dependent on
the substitution on metal ions. A new application of the
compounds investigated for detection of toxic environments
(heavy metals- Fe) was obtain, sensor for to detect Fe from water.



