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10 Week Research Goal

1. Develop and execute a synthetic route for Si-C
Quantum Dots (QD) at room temperature

2. Perform qualitative analysis of products
3. Confirm and explore unique properties of Si-C QD’s
Synthetic Hypothesis

» Since SICl, can form S1 QD’s through a Wurtz
mechanism as proposed by Kauzlarich et al. (1), then
Cl;SI-CCl, a heteroatomic molecule of analogous

Motives for Silicon Carbide Quantum
Dots

Enhanced intensity and chromatic quality as LED’s

Figure 1

Photoluminescence
High intensity emission and low toxicity as biomarker
candidates

Size dependent band gap

Applications in photo-electrolysis of water, reduction
of organics for self cleaning surfaces, light harvesting
components for hybrid and classic solar cells.
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o5 35 45 55 65 Figure 2: UV-Vis and Fluorimetry in hexane

electro-structural configuration, will follow a similar 20 (degree) Characterization of the synthesized 3C-SiC QDs by UV-
mechanism to produce QD’s Vis absorption and photoluminescence. UV-Vis
Figure 1. Powder X-Ray Diffraction spectroscopy indicates blue-shifting of absorption over

Photophysical Goal

« Achieve size-dependent absorption and emission
properties due to discrete electronic energy levels, by
synthesizing /passivating Si-C nanocrystals, which
have sizes approximately at or below the Bohr exciton

radius

.. . several samples, possibly indicating quantum confinement
Curve 1 Is a purified and un-annealed sample; curve Ii Is an PIES, P y 9q

unpurified sample after being heated at 250 °C for 4 hours.
Standard XRD patterns of NaCl (grey) and 3C-SIC (black) are
also shown In sticks as references.
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Conclusion & Outlook

Transmlssmn Electron I\/Ilcroscopy

Characterization of six samples has provided sufficient
data that Si-C nanostructures and QD’s are obtained via
g;‘;%w room temperature and ambient pressure. Further study,

RS st 1 exploitation of reaction conditions, and purification will
yield high quality Si-C QD’s

Silicon Carbide Oligomers

Full Spectral LED’s

¢) 510 nm
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Energy Dispersive

X-Ray Spectroscopy
Figure 3: TEM (A & B) and * Possibility of alternate bonding patterns may lead to
EDX (C) confirm that the different electrical properties
synthesized nanoparticles are * Room temperature limits control of synthetic conditions
spherical crystals containing Si  Characterization of mechanism requires Electron
and C Paramagnetic Resonance spectroscopy to track radicals
* Time and resource management of costly precursor,
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Photoluminescence from colloidal SIC NCs (a-c), and
combined SIC and Si NCs (d-f). This conceptually
demonstrates the possibility of synthesizing full spectral
LEDs In the visible range by using just two earth-
abundant elements, Si and C.(2)
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Reductant:
1,2 dimethoxyethane ,
Sodium, Napthalene

Nucleation and Octanol
Growth:
Stir for (1.5, 5, OR
Hn KNJ3IU |
Hexylamine

Precursor:
1,2 dimethoxyethane anc

trichloromethyltrichlorosil
ane

Quenched

Centrifugation

Passivate:
Stir for (8, 24, 72

hr)

Methanol

Quench:

Stir for (3, 8, 24 hr)

OR

Precipitate

~ Supernatant

Rotary Evaporation

Remove

Napthalene

Solvent Partitioning

Remove Sodiu

Chloride

Agueous Extraction

UM-Vis, TEM,

XRD, PL
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Stir (8, 24, 72 hr) @ 25 C




