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Lanthanide luminescence

Emission spectra: Information:
»atom-like, cover the entire visible/NIR range ~ *Number of metal-ion sites
»long lived excited states »Composition of the 1st coordination
sphere
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Sensitized lanthanide luminescence

Organic ligand acts as a sensitizer, transfers excitation energy to the Ln(lIl) ion
and provides protection from quenching solvent interactions, thermodynamic and
Kinetic stability
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The strategy for luminescent Ln(lll)-based organic-inorganic
hybrid materials preparation
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Modification of aminopolycarboxylic acids

Aminopolycarboxylic acid dianhydride

3-(aminopropyl)trimethoxysilane
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Compound H NMR 3, ppm (D,O, pH>10) ESI-MASS, [M]
-CH,- (Gly) | -CH,- (En) -CH,- (n-Pr)
EDTA-APTMS | 3.08 (2H)s | 3.15-3.35 0.73(2H) t 392
352(6H)s| (4H)m 1.77 (2H) m
3.002H)t
DTPA-APTMS | 3.33(8H)s | 297 (4 H)t 059 (2H)t 493
349(2H)s|3.09(4H)t] 167(2H)m
290 (2H)t




Complexation with Ln(I11) ions
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Complex H NMR §, ppm (D,O, pH>10) ESI-MASS, | Complex ESI-MASS,
-CH,- Gly) | -CH,- (En) | -cH,- (n-Pr) | MI' [MT
Lu-EDTA-APTMS | 3.23-3.68 |3.01(2H)t]0.79(2H) t 564 Th-EDTA-APTMS 548
BHmM [3142H)t]1.81(2H)m
3.04(2H)t
Lu-DTPA-APTMS | 3.29-3.70 |255(2H)t]| 0.71(2H)t 665 Th-DTPA-APTMS 649
(10H)m [2722H)t| 1.71(2H) m
294(2H)t| 3.01(2H)t
297 (2H) t




Sol-gel synthesis of Ln(lIl)- based hybrld materlals

Si(OEt),
1. HCI
2. NH,OH

Ln-L-APTMS >

H,0-EtOH, 25 °C

Ln = Eu, Th, Yb, Lu
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Luminescent properties of Eu-DTPA-APTMS/SIO,
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Emission spectra of Eu-DTPA-APTMS/SIO, Fluorescence spectra of Ln-free sample



Luminescent properties of Eu-DTPA-APTMS/SIO,
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SiO,:Eu = 10:1

SiO,:Eu = 100:1

Concentration effects

700 Eu(ll) molar fraction
Ratio SiO,/EuL | Molar fraction of EuL | Fluorescence intensity, a.u. | 4f-Luminescence intensity, a.u.
200:1 0.50 1.26 0.81
100:1 0.99 1.31 1.50
50:1 1.96 1.67 1.81
25:1 5.66 1.86 4.52
10:1 9.09 3.47 9.40
EuCl,; 50:1 - 1.00 1.00
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Luminescence of Tb(lll)-based hybrid materials
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Emission of Th-Dtpa and Th-Dtpa-Aptms/SiO, (A.,.= 340 nm)

Compound I, % | Compound 1, %0
Eu-EDTA 91 Th-EDTA 89
Eu-DTPA 100 | Tb-DTPA 100

Eu-EDTA-APTMS-SIO, /8 Tb-EDTA-APTMS-SIO, 67

Ln:SiO, = 1:50
Eu-DTPA-APTMS-SIO, 83 Thb-DTPA-APTMS-SIO, 71




Functionalization of p-tert-butylcalix[4]arene

3-(triethoxysylil)propylisocyanate
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Luminescence of Ln-TBC-based hybrid materials
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Emission spectra of Th-containing compounds Emission spectrum of Yb-TBC-TESPIC/SIO,
(Aexc =310 nm) (Aexc =310 nm)
Compound T, usec | Compound T, Hsec
Eu-TBC 350 Th-TBC 370
Eu-TBC-TESPIC/SiO2 192 Tb-TBC-TESPIC/SiO2 650
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I,

Photostability of Ln(lll)-containing hybrid materials
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