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Objetivos

O presente estudo teve como objetivo investigar
a sintese e a caracterizagdo Optica de
nanovidros de borossilicato dopados com pontos
quanticos (QDs) de CdS e CdSe. Para tanto, a
partir da moagem dos vidros com CdS e CdSe,
foram produzidos filmes finos por meio da
técnica de spin-coating sobre substratos de
silicio. A caracterizagdo morfolégica das
nanoparticulas foi realizada por microscopia
eletrénica de varredura (SEM), que permitiu a
analise estatistica das distribui¢des de tamanho.
As propriedades fotoluminescentes dos filmes,
por sua vez, foram avaliadas por microscopia
confocal de fluorescéncia.

Métodos e Procedimentos

As amostras de vidro borossilicato bulk foram
preparadas por melt-quenching, incorporando 2
wt% de QDs de CdS (Amostra 1) e 0,4 wt% de
QDs de CdSe (Amostra 2). Apoés resfriamento,
os vidros bulk foram inicialmente moidos
manualmente e, em seguida, submetidos a

moagem mecanica seca em moinho de rotagéo
contendo esferas de zircénia (relacdo 1:8
amostra:esferas) por aproximadamente 200 h a
35 RPM. Na sequéncia, produzimos solugdes a
base de polimetiimetacrilato (PMMA) a 6%
dissolvido em anisol com o pé obtido; a partir
destas solu¢des foram sintetizados filmes finos
em substrato de silicio através da técnica de
spin-coating. A Figura 1 destaca o processo de
moagem manual e a produgéo dos filmes finos
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FigLJllfa 1(a‘) Magm da Amostra 1 e alofafiz e
pistilo. (b) Filmes contendo nanovidros dopados sobre
substrato de silicio.

A caracterizagdo morfologica dos filmes
fabricados, foi realizada por SEM; as
micrografias obtidas foram analisadas no
software ImageJ para determinar a distribuicao
de dimensdes dos nanovidros, com ajuste



estatistico LogNormal das distribuicbes de
tamanho. A Iluminescéncia dos filmes foi
avaliada em microscopio confocal de
fluorescéncia, obtendo-se imagens de reflexao
e emissao em regides espectrais distintas.

Resultados

A luminescéncia sob excitagdo a 405nm do
vidro borossilicato com CdS apresenta bandas
largas de emissdes com picos em ~450, 610 e
650 nm, como apresentado na Figura 2.
Comportamento semelhante foi observado na
amostra de CdSe

A= 405 nm
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Figura 2. Emissao na regido do visivel da amostra
vitrea de borossilicato dopada com CdS,

As curvas temporais de decaimento
fotoluminescente nessas faixas foram
adequadamente ajustadas por fungdes bi-
exponenciais (inset da Figura 2).
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Figura 3: Distribuigdo granulométrica do nanovidro
no filme com CdS (a) e CdSe (b).

Nos filmes finos obtidos por spin-coating, as
imagens de MEV mostraram nanoparticulas de
vidro com geometria e tamanhos heterogéneos,
indicando que o processo de moagem nao
produziu particulas uniformes. Observou-se
que, em geral, as particulas nos filmes estavam
relativamente espagadas entre si, 0 que permite

analisar a luminescéncia dos QDs quase
isoladamente. A analise estatistica da
distribuicdo de tamanhos extraidos das

micrografias apontou picos aproximados em
~428 nm para nanovidros de CdS e ~525nm
para CdSe (Fig. 3), embora algumas particulas
tenham alcangado ~3,5 ym, evidenciando a falta

de uniformidade no processo de moagem.
Esses resultados corroboram que as
propriedades 6pticas observadas nos filmes séo
dominadas pela luminescéncia intrinseca dos
QDs, sem acoplamento forte com o nanovidro
dopante devido a grande diferenca de escala.

Conclusoes

Este estudo de iniciagéo cientifica comprovou a
viabilidade de sintetizar nanovidros de
borossilicato dopados com QDs de CdS e CdSe.
Verificou-se que as nanoparticulas resultantes
exibem distribuicdo heterogénea de tamanhos,
com médias em torno de 428nm (CdS) e
525nm (CdSe). Apesar dessa variabilidade
morfolégica, os filmes finos produzidos
apresentaram potencial para investigacbes
futuras: as particulas permanecem
suficientemente espagcadas para permitir
analises isoladas da luminescéncia dos QDs,
sem acoplamentos Opticos significativos com a
matriz vitrea. Esses achados aprofundam a
compreensao  sobre nanofabricagdo e
caracterizagao 6ptica em sistemas quanticos de
vidro e contribuiram de forma relevante para a
formacgao do aluno envolvido.
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Objectives

This study aimed to investigate the synthesis
and optical characterization of borosilicate
nanoglasses doped with CdS and CdSe
quantum dots (QDs). For this purpose, the
glasses containing CdS and CdSe were first
milled and subsequently used to produce thin
films by spin-coating on silicon substrates. The
morphological characterization of the
nanoparticles was performed using scanning
electron microscopy (SEM), which allowed for
statistical analysis of their size distributions. The
photoluminescent properties of the films were
evaluated using  confocal fluorescence
microscopy.

Materials and Methods
Bulk borosilicate glass samples were prepared
by melt-quenching, incorporating 2 wt% CdS
QDs (Sample 1) and 0.4 wt% CdSe QDs
(Sample 2). After cooling, the bulk glasses were
initially ground manually and then subjected to
dry mechanical milling in a rotary mill containing
zirconia spheres (sample:spheres ratio 1:8) for

approximately 200 hours at 35 rpm.
Subsequently, we prepared solutions based on
6wt%  polymethyl methacrylate (PMMA)
dissolved in anisole with the obtained powder;
from these solutions, thin films were
synthesized on silicon substrates by

spin-coating. Figure 1 shows the process of
manual ground and the thin film synthesis.
(a)

Figure 1(a) Manual ground of sample 1 in mortar and
pestle. (b) Films containing doped nanoglasses over
silicon substrate

The morphological characterization of the
resulting films was performed by SEM. The
micrographs obtained were analyzed using
Imaged software to determine the nanoglasses’
size distribution, which was fit to a lognormal
statistical model. The luminescence of the films
was evaluated by confocal fluorescence



microscopy, acquiring reflection and emission
images in different spectral regions.

Results

The luminescence under 405 nm excitation of
the CdS-doped borosilicate glass exhibited
broad emission bands with peaks around ~450,
610, and 650 nm, as shown in Figure 2. Similar
behavior was observed for the CdSe sample.

Jgy= 405 Nm
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Figure 2. Visible-region emission of the CdS-doped
borosilicate glass sample.

The time-resolved photoluminescence decay
curves in these bands were well fitted by
biexponential functions. (Figure 2 inset).
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Figura 3: Distribuicdo granulométrica do nanovidro
no filme com CdS (a) e CdSe (b).

In the spin-coated thin films, SEM images
revealed glass nanoparticles with
heterogeneous shapes and sizes, indicating
that the milling process did not produce uniform
particles. It was observed that, in general, the
particles in the films were relatively spaced
from each other, allowing the luminescence of
the QDs to be analyzed almost in isolation. The
statistical analysis of the size distributions
extracted from the micrographs has shown
peaks at approximately ~428 nm for the CdS
nanoglass and ~525 nm for CdSe (Fig. 3);
however, some particles reached ~3.5um,
highlighting the lack of uniformity in the milling
process. These results support that the optical
properties observed in the films are dominated

by the intrinsic luminescence of the QDs, with
no strong coupling to the dopant nanoglass due
to the large difference in scale.

Conclusions

This study demonstrated the feasibility of
synthesizing borosilicate nanoglasses doped
with CdS and CdSe QDs. The resulting
nanoparticles exhibited a heterogeneous size
distribution, with mean sizes around 428 nm
(CdS) and 525 nm (CdSe). Despite this
morphological variability, the produced thin films
showed potential for future investigations: the
particles remained sufficiently spaced to allow
isolated analysis of the QDs’ luminescence,
without significant optical coupling to the glass
matrix. These  findings  deepen the
understanding of nanofabrication and optical
characterization in glassy quantum systems and
have contributed significantly to the training of
the involved student.
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