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Colloidal self-assembly for pigment

Nanoparticles Microfluidics

Confined self-assembly Photonic pigment

N. Vogel et al., PNAS. 2015, 112, 10845.



Classes of photonic pigments
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Colour of photonic glass
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T. H. Zhao et al., Adv. Mater. 2020, 32, 2002681.



Angle independence of photonic glass
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T. H. Zhao et al., Adv. Mater. 2020, 32, 2002681.



Challenges

Challenges:

» Limited polymer category
» Unknown mechanism

» Microplastics
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Review: Z. Wang et al., Angew. Chem. Int. Ed. 2022, 61, e202117275.
G. M.Miyake, et al., Angew. Chem. Int. Ed. 2012, 51, 1124.



Outline

1. Synthesis of sustainable BBCPs
2. Formation mechanism of photonic glass

3. Wavelength and colour purity tuning



Sustainable BBCPs
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BBCP microspheres

BBCP (toluene)
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The microparticles have typical photonic glass architecture.
Z. Wang et al., Angew. Chem. Int. Ed. 2022, 61, €202206562.



Formation of photonic glass

Stepl: Micellisation

Light scattering
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Z. Wang et al., Adv. Mater. 2022, 2207923.
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Thermal annealing of photonic glass

Step2: Drying Step3: Thermal annealing
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Z. Wang et al., Adv. Mater. 2022, 2207923. 11



Wavelength tuning

Spectrum peak / nm
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Z. Wang et al., Angew. Chem. Int. Ed. 2022, 61, €202206562.

12



Colour purity
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The colour purity decreases as temperature increases.
Z. Wang et al., Angew. Chem. Int. Ed. 2022, 61, €202206562.
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Factors affecting the colour purity

1.0 -
o ——80°C
N 08 W ——60°C
~ ——40°C
§%6 22°C
=0
S04
O
A 0.2
[} 0.0 . .
50+ - 0 50 100 _150 24 010 24510
Pore radius / nm
e 150 . :
\40 B [ | >
= T increases i
I - c 130¢
30 _ S =
T increases ~ .
20 . . < 110} u
400 500 600 700
Sp / nm =
90 " "
(0]0) 500 600 700

High ff and low w, give high colour purity! “

Sp/nm

Z. Wang et al., Angew. Chem. Int. Ed. 2022, 61, €202206562.

14



improve colour?

How to
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Z. Wang et al., Angew. Chem. Int. Ed. 2022, 61, €202206562.



Combined strategy - T and MM

T - redshift reflection and decrease colour purity
MM - blueshift reflection and increase colour purity
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Summary
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Join us!

i

QUT - Max Planck Queensland Centre

Recruitment

We are now in Max Planck Institute of Colloids and Interfaces, Potsdam, Germany!
Website: https://www.mpikg.mpg.de/sbm
Contacts: Director: Prof Silvia Vignolini; Email: Silvia.Vignolini@mpikg.mpg.de
Group Leader: Dr Ruiting Li; Email: Ruiting.Li@mpikg.mpd.de
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