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Directed Self Assembly

Selective Attachment of Carbon Nanotubes to Silicon
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Bio-mimetic surfaces

i) Hydrolysis
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o-mimetic surfaces
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New Definitions of Surface Functionality
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Pathway to Disruptive Technologies

Self Assembled systems
— Light weight low voltage electron emitters as portable x-ray sources,
— High surface electrodes for batteries
— Surface architectures that are self cleaning, non-biofouling, etc.

“New” surfaces
— Fluids with unique properties (eg high heat capacity / conductivity but low viscosity nanofluids)
—  Separation / ion transport membranes
— Anti-corrosion coatings
— Biological chemistry on the surface
— Point of sampling diagnostics (eg faster and more sensitive, specific cancer biomarker sensors)

Broad application of additive manufacturing
— Product personalisation
—  Disrupt Supply chains

Wearable / Inserted Energy Harvesting
— Flexible electronics, energy harvesting systems
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Pathway to Disruptive Technologies

* Light weight low voltage electron emitters as portable x-ray
sources, high surface electrodes....

* Flexible electronics, energy harvesting systems,....

- Nanofluids, separation membranes, anti-corrosion coatings, point
of sampling diagnostics (eg faster and more sensitive, specific
cancer biomarker sensors),....

« Durable surfaces that are self cleaning, non-wetting, non-biofouling,
biocidal....

« Broad application of additive manufacturing, including energetic
materials, product personalisation,...
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Flexible Solar Cells
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Silicon base

Adv. Energy Mater., 2014, 4, 1400643
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| Efficiency of different solar cells

www.infinitypv.com Q"
€92 EUR 179864

A R N =
ke { *;___;li._"@ééiﬂ ....1.\ 25
= — — g 25 T
Ay '\ ? 20 -
S Large development
L the last years!
- amm O 157 3
& ‘_ﬁg : = o 12 12
=\ | 10-
: g ( .\\ 5 i
| o3 0
Theoretical limit for single- c-Si Perov- Dye Evapo. polymer
& junction solar cells is 33% skite + TiO, molec
) | finderUniersty Gratzs
Flinders Science & Technology




Biomimetic surfaces — lotus leaf
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First understand surfaces, then the problem

Internationally unique equipment for . Combine physics, chemistry, biology and engineering in

. Chemical composition of surfaces a close-knit team
. Depth profiling

. Surface topography and chemistry
. Scanning Auger to determine chemistry of top few nm
. Polymer characterisation suite

. Device Fabrication facilities

. Clean room

. Then focus on the problem
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Phosphorene

Top view of phosphorene Side view of phosphorene Structure of black phosphorus

@ Munkhjargal Bat-Erdene, Munkhbayar Batmunkh et al. “Efficient and Fast Synthesis of Few-Layer
== Flinders University Black Phosphorus via Microwave-Assisted Liquid-Phase Exfoliation” Small Methods :
Centre for NanoScale (accepted August 29, 2017).
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High quality graphene Graphite , J— o

using thin film
technology

Variable
rotational
speed

Variable
inclination

VFD slicing SWCNTs and MWCNTs with length ->
control

Length ~80 nm to ~700 nm with
reduced side wall defects

Percentage distribution (%)
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AgNW surface loading = 98
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