s o
‘ :A M D ( AUSTRALIAN CENTRE FOR
\ Macr

for Advance ) {ANOMEDICINE BOYER LAB
Customised Nanostructured Valentin Bobrin
Inorganic Materials via School of Chemical Engineering, UNSW Sydney
Microphase Separation 3D v.bobrin@unsw.edu.au

Printing

;'gq' >
AN L

Vyv‘

/ o —
&@A SPASTAISMPEISSN o (OWRE




g
7]
S
>
©
8
=
®
o
O

Insights derived from nature

Cellulose Microfibril Fibril matrix Cell-wall layers Bamboo’s graded structure

100 nm
Nanoscale Microscale Macroscale
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Can we mimic natural materials’ structuration in synthetic materials using
engineering and chemical approaches?

Top-down Bottom-up
Stereolithography 3D printing Block copolymer self-assembly

v High automation v Access to ultra-small features
v Accurate control over shape v" Nanoscale precision
v' Geometrical Flexibility v Choice of functionality




Our platform technology: PIMS 3D Printing
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Impact of PIMS 3D Printing

Our approach is materials-versatile, allowing us to prepare a rich variety of nanostructured 3D printed objects with
various properties

Multi-materials with enhanced
mechanical properties

Mechanically robust
solid polymer electrolyte

Customised nanoporous
inorganic materials
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Applications of polymer-derived inorganic materials

Advanced materials Catalysis
UHT coating Catalyst support
Stealth tech Hydrogen production
Balhst!c Biomass conversion
protection
Electronics Energy storage
MEMS Supercapacitors
Microarray Parts in batteries

Piezoelectric Electrode separator

Membranes F ‘
Oxidation of VOCs
Adsorbents |
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Structuration of polymer-derived inorganic materials

Macro-scale ordering |
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General route to 3D printed nanostructured inorganic materials

Homogeneous self- Nanostructured precursor Voided inorganic
assembling resin material material
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Customised nanostructured ceramics

Preceramic material Nanoporous silicon oxycarbide
(SiOC) ceramics
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Thermal properties of PIMS ceramics
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3D Printing of carbon-ceramic composites
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Properties of 3D printed of carbon-ceramic composites

Thermal & electrical conductivity Chemical stability
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Summary — features of our approach
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