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The Importance of Morphology =~ @&

Morphology affects
= Phototoxicity?

= Photo electrochemical
performance?

= Tensile and yield strength3
among other properties

Morphology is affected by
= Reagent choice and ratio
= Reaction temperature

= Method of synthesis

Morphology is hard to predict without precedence

1. Tiezheng Ton et al. 2. N. Naseri et al. 3. A. R. Marder et al.



Working with S"’°n based materials®
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Sh Anticorrosion, malleable, ductile, conductive,
used in coatings, and is abundant

SnO Used in carbon monoxide detectors, and used in
film anodes for Li-ion batteries*

ShE Promising materials due to optical and electrical
properties

ShP Used in anodes for Na-ion batteries®, and found
useful due to semiconductive properties

E = Chalcogenides (Se, Te, S)
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Temporal Solution Precipitation
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Temporal studies )

Temporal studies used to see how the morphology changes as
the reaction progresses

Regular Method One final product Single TEM image

M i i T .
Temporal Method any mtermedl?te TEM timeline of reaction
products and a final one

A mechanism for morphology and growth can potentially be obtained




Powder X-ray Diffraction (PXRD) &
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Transmission Electron Microscopy @

Electron gun

Analytical sample —

Sample holder

Objective lens

Projector lens

This instrument uses an electron gun to create high resolution
images on the nanoscale




Tin (Sn) i

“Tin whiskers” formed after 20 minutes. Morphology is mixed

between whiskers and dots. o




Tin Oxide (SnO) ii
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Plate growth is quick. Out of the nano range after 20 minutes.

N
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Tin Selenide (SnSe) ii

The morphology is not constant throughout the reaction!
It develops over time instead. 12




Tin Telluride (SnTe) ii

More to be explored here sampling at different times. The
end morphology appears to be “sheet like” on the edges.
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Tin Sulfide (SnS) (Oleic Acid) ii

Mixed morphology of nanosheets and nanorods.
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Tin Sulfide (SnS) (TOPO) T

Mixed morphology as well, this time in nanosheets and dots.
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Moving further with the project .

= Perform additional characteristic analysis on the different
morphologies to gather morphology
and size specific properties (I’TEM)

= Look into applications of the
materials such as in photovoltaics
or in computer applications

= Explore other tin based compounds

such as Sn,P or SnO,




Sandia

Thank you for your time! ) .

Tin Oxide synthesis yields a skewed geometry, as it develops
more in one plane than the other two planes.

Tin Selenide synthesis undergoes a dramatic change in
morphology mid reaction.

Tin Phosphide synthesis proved to be tough, as it required a
long reaction time to yield phase purity at which point particle
size was out of the nanoscale.




Particle Growth ) .

Monodisperse Colloid Growth (La Mer)

>
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Reactions ) s,

Reagents _____ |Product

Sn[N(P-Pr.),], + TOPO Sn
Sn(EtHx), + TOPO SnO

Sn(EtHx), + TOPO + TOP=Se SnSe

Sn(EtHx), + TOPO + TOP=Te  SnTe

Sn(EtHx), + OA + Oleylamine SnS (OA)
Sn(EtHx), + TOPO + Oleylamine SnS (TOPO)
Sn[N(P-Pr,),], + TOP+ SnP

Oleylamine
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Oxide Formation ) i,
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