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Abstract: ZnS is a semiconductor (E;~3.6 eV) commercially used as phosphor and as electroluminescent material, especially if doped with Mn2*. Here we
describe the integration of manganese-doped ZnS nanoparticles (ZnS:Mn) into transparent PMMA (polymethylmethacrylate) using an in situ
polymerization approach. In the first step stable ZnS:Mn nanoparticle (NP) dispersions are prepared and capped with acrylic acid. In the second step the NPs
are mixed with MMA and bulk nanocomposites are obtained by radical polymerization.

% Synthesis of ZnS nanoparticles [

Zinc acetate dihydrate (methanol media) solution was mixed with varying concentrations of manganese acetate tetrahydrate with constant magnetic stirring.

An aqueous solution of sodium sulfide was added with vigorous stirring, immediately resulting in the formation of a precipitate that was separated by centrifugation and washed
several times with methanol. The white powder was redispersed in acrylic acid and heated at 90°C in air, turning into a visually transparent and colorless dispersion.

Among the several experiments with varying composition and reactant ratios we performed, best results are obtained for Zn/S=2 and 0.3M Zn when dispersion stability and
concentration are considered.

=| Characterization of NP :
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the cubic ZnS phase. The structure remains almost The thermal stability of the ZnS NPs (doped and
unchanged up to 5% Mn doping. The evaluated  undoped) has been studied by DTA-TGA. ZnS

mean crystallite size (Scherrer) is 4 + 1.0 nm. NPs oxidize above 500° C forming ZnO.
=| Nanocomposite polymeric material :
The ZnS:Mn/PMMA nanocomposite is transparent (left), but
The surface of ZnS:Mn NPs has been functionalized with acrylic acid and shows the orange luminescence of the Mn-doped nanoparticles
octylamine in order to achieve a stable dispersion of NPs in acrylic copoliymers. when irradiated with UV light (285 nm).

NPs were then resuspended in a mixture of THF and methyl methacrylate (MMA)
and polymerized at 60°C after the addition of a radical initiator. Drying was
carried out at room temperature to result in a transparent bulk nanocomposite
with varying ZnS:Mn %wt content. Concentration up to 10 wt% has been
obtained.
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Conclusions

7ZnS NPs doped with Mn2* ions have been synthesized by colloidal chemistry. The developed synthesis permits to obtain high volumes of NPs at room temperature. The surface of
the NPs has been functionalized with acrylic acid and octylamine for doping in PMMA. The functionalized NPs have been mixed with MMA and polymerized using a thermally—
activated radical initiator. The obtained nanocmposites are transparent and show orange luminescence when irradiated with UV light.
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