Erbium-doped spinels
obtained from organometallic precursors
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Work aim

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

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

Questions

» 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?
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General working protocol for synthesis
of luminescent nanoparticles

MgAl,O,:Er SrAl,0,:Er

Nanopowder MgAl, O :Er  SrAl,0,:Er
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Determination of water content in nitrate
precursors (through annealing)

Marimea ¥ / Compusul > Mg(NO,),-6H,0 Sr(NO,), Al(NO;);-9H,0 | Y(NO,);:6H,0 | Er(NO;);5H,0 | La(NO,);-6H,0 | Ga(NOs),xH,0
Valenta metalului 2 2 3 3 3 3 3
Masa molaré a hidratului [g/mol] 256.41 211.63 375.13 383.01 443.35 433.01 417.87
Masa molara a substantei anhidre [g/mol] 148.32 211.63 213.00 274.92 353.27 324.92 255.74
Masa atomica a metalului [g/mol] 24.31 87.62 26.98 88.91 167.26 138.91 69.73
Masa molara a oxidului final [g/mol] 40.31 103.62 101.96 225.81 382.51 325.81 187.45
Numadrul moleculelor de apad (teoretic) 6.0 0.0 9.0 6.0 5.0 6.0 9.0
Masa de probd initiald [g] 1.0188 1.1185 1.0567 0.3752 0.1086 0.2006 1.1305
Masa de proba finald [g] 0.1630 0.5316 0.1599 0.1097 0.0449 0.0866 0.2394
Masa de substantd anhidra [g] 0.600 1.086 0.668 0.267 0.083 0.173 0.653
Numadrul moleculelor de apd (experimental) 5.75 0.35 6.88 6.17 6.07 2,91 10.37
Masa molaré corectatd a hidratului [g/mol] 251.94 218.02 336.90 386.16 462.59 377.35 442.58
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The obtained Mg-Al/Er (left)
and Sr-Al/Er (right) polyoxalates

/
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Proposed general structure for
Mag-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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Photoluminescence spectra of the obtained spinels
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Integration of luminescent nanopowder in transparent
polymer for ebtaining the final nanocomposite
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Conclusions

% Thermal decomposition of organometallic precursors can be used to obtain SrAl,O,
and MgAl,O, spinel nanopowders:

B2 MgAZOR_Er 726 1000
70m -
500 1 o o o "

1)

E3_MgABOd_Er_2_1320

1000 |
500 | N k 5

o4

L

[1}

T T T T T T T
10 20 a0 40 0 &0 70
Pasition [*2Theta] (Copper (Cu)

* Lanthanide-doped spinels absorb UV radiation:
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 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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