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 Can thermal decomposition of organometallic precursors be used to obtain 

spinel nanopowders?

 Do lanthanide-doped spinels exhibit VIS luminescence under UV radiation?

 Is it possible to introduce spinel nanopowders in transparent polymers?

Questions

Work aim

 Preparation of lanthanide-doped spinel nanopowders and investigation of their

optical properties for possible use as materials for visualizing UV radiation.



București, Biblioteca Academiei Române, 6 iunie 2017

A 16-a ediție a Seminarului Național de Nanoștiință și Nanotehnologie

Furnace annealing  

T = 400 ̊C
T = 10 h 

T = 1000 ̊C
t = 3 h

Mg-Al/Er polyoxalate

MgAl2O4:Er SrAl2O4:Er

MgAl2O4:Er SrAl2O4:ErNanopowderTEM

General working protocol for synthesis 

of luminescent nanoparticles
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Determination of water content in nitrate 

precursors (through annealing)
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Synthesis of Mg-Al/Er (left)

and Sr-Al/Er (right) polyoxalates
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The obtained Mg-Al/Er (left)

and Sr-Al/Er (right) polyoxalates
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Proposed general structure for

Mg-Al/Er and Sr-Al/Er polyoxalates
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FTIR spectrum of Mg-Al polyoxalate
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FTIR spectrum of annealed product (500 ̊C)
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FTIR spectrum of annealed product (1000 ̊C)
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XRD spectra of annealed products:

400, 1000 and 1320 ̊C
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Phase purity of the obtained spinel shown using XRD  (top pattern)
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Light emission
of MgAl2O4:Er

under UV 

Light emission
of SrAl2O4:Er

under UV

Photoluminescence
(T = 300 K) 

MgAl2O4:Er

Photoluminescence
(T = 300 K) 
SrAl2O4:Er

Photoluminescence spectra of the obtained spinels 
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Integration of luminescent nanopowder in transparent 

polymer for obtaining the final nanocomposite 
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Conclusions

 Thermal decomposition of organometallic precursors can be used to obtain SrAl2O4

and MgAl2O4 spinel nanopowders:

 Lanthanide-doped spinels absorb UV radiation:

 After incorporation in a polymeric matrix, the obtained oxide powder may serve as a 
potential visualizer of UV radiation of specific wavelengths in a dark environment:
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