Electronic Supplementary Material (ESI) for Soft Matter.
This journal is © The Royal Society of Chemistry 2022

Interfacial self-assembly of SiO2-PNIPAM core-shell particles with varied
crosslinking density

Supplementary Information

Maret Ickler®?, Johannes Menath®®, Laura Holstein®?, Marcel Rey®<,
D. Martin A. Buzza®, Nicolas Vogel®®

2 |nstitute of Particle Technology (LFG), Friedrich-Alexander-Universitat Erlangen-Nirnberg (FAU),
Cauerstrasse 4, 91058 Erlangen, Germany
b Interdisciplinary Center for Functional Particle Systems (FPS), Friedrich-Alexander-Universitat
Erlangen-Nurnberg (FAU), Haberstrasse 9a, 91058 Erlangen, Germany
¢ School of Physics & Astronomy, The University of Edinburgh,
Peter Guthrie Tait Road, Edinburgh, EH9 3FD, UK.
4 G W Gray Centre for Advanced Materials, School of Mathematics & Physical Sciences, University of
Hull, Hull HU6 7RX, United Kingdom



a) b)
900 12
m 295 nm, 1 mol % H 295 nm, 1 mol %
® 295 nm,5mol% am @® 295nm, 5mol %
800+ Aa, A 295 nm, 10 mol % . 104 g A 295 nm, 10 mol %
Q
7004 u.‘%'AA e & '
S et AAA [
< 600 S 6] ®eo
& - (N
o "o 2 ﬁ'--
500 =%, = d .,
psias | 2 £
400- oL H T @ 24 ")
" ot ! VT
300 . T T T 0 T T T T T T T
20 30 40 50 20 30 40 50
c) Temperature / °C d) Temperature / °C
1200
- Hm 448 nm, 1 mol % W 448 nm, 1 mol %
g ® 448 nm, 5mol % 20+ .I... ® 448 nm, 5mol %
= A 448 nm, 10 mol % ' A 448 nm, 10 mol %
.... . '---16 "
1000 - . .16+ o
(] ]
® —
E © 12-
-~ A = ®o0
L 800 “aaan, $ = .
o A £ 8- L
3 g %
600 -'-.."Nt B 4] Asdam, g
.III.. M...“‘
T T T T 0 T T T T T T T
20 30 40 50 20 30 40 50

Temperature / °C

Temperature / °C

Figure S1: a) Hydrodynamic diameter dy, of core-shell particles with a 295 nm core as a function of temperature . b) Swelling
ratio of core-shell particles with a 295 nm core as a function of temperature. c) Hydrodynamic diameter d,, of core-shell
particles with a 448 nm core as a function of temperature . b) Swelling ratio of core-shell particles with a 448 nm core as a
function of temperature.
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Figure S2: Order analysis. a-c) Raw and post-processed SEM images of #6-parameter and defect analysis for core-shell
particles with 198 nm (a), 295 nm (b) and 448 nm (c) cores. Due to aggregation, the 295nm-10% particles and the 448 nm-
5% and -10% particles are not shown. Scale bar: 2um d) Relative standard deviation of nearest neighbor distances for
different particles.

%low 0Ll %low Gl %iow |l

relative standard deviatio
o
o
()]



core =198 nm

) w
n o

)
e

S
b

surface pressure / mN/m
o
o

i

1%
5%
10%

A
+*
v

w“’v " -

AT®

iy

*

v
%
| 4
%
v
v
v
v

> >
P

(S 4

v
v
v

*

L 3

.
.
v .
%

*»
Y

0
0.0

Figure S3: Surface pressure-area per particle isotherms for three different core diameters and crosslinking densities. The
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particle areas were extracted from SEM images and correlated to the respective surface pressures.




Figure S4: SEM images of 198 nm-1 mol% core-shell particles deposited from an air/water interface at different surface
pressures. They undergo a phase transition from a hexagonally non-close packed arrangement (a) over chain-like networks
(b-e) to a hexagonal close-packed phase (f) under increasing pressure. Scale bar: 2 um
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Figure S5: SEM images of 198 nm-5 mol% core-shell particles deposited from an air/water interface at different surface
pressures. They undergo a phase transition from a hexagonally non-close packed arrangement (a) to chain-like networks (b-
f), becoming increasingly dense with increasing external pressure. Scale bar: 2 um
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Figure S6: SEM images of 295 nm-1 mol% core-shell particles deposited from an air/water interface at different surface
pressures. The particles transit from a hexagonally non-close packed arrangement (a) over a network of connected
hexagonal islands (b-e) to a hexagonal close-packed phase coexisting with areas of rhombic packing (f). Scale bar: 2 um
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Figure S7: SEM images of 295 nm-10 mol% core-shell particles deposited from an air/water interface at different surface
pressures. The particles agglomerate when attached to the interface (a,b) and transition to zig zag like structures under
compression (c-e). They arrange in a rhomboid lattice at high surface pressures (f). Scale bar: 5 um



39.1 mN/m

Figure S8: SEM images of 448 nm-5 mol% core-shell particles deposited from an air/water interface at different surface
pressures. The particles agglomerate when attached to the interface (a). During the compression, the islands become more
dense (b-e) and then form a hexagonal close packed phase (f). Scale bar: 5 um

Figure S9: SEM images of 448 nm-10 mol% core-shell particles deposited from an air/water interface at different surface
pressures. The particles were not able to form a stable monolayer at any external pressure and aggregated into ill-defined
structures. Scale bar: 5 um



Yae,
e e ® 0p
..."-000‘

. Setven
%’\k&‘-"?&o&*’»a{‘?

feo

c)]
£ o%%
<50

%
L o & . o0

Qe -31—‘3@"{5 c'i::% o

Figure S10: SEM images of the deposited 198 nm-10 mol% core-shell particles after the shells were removed, used for
statistical image analysis of Fig. 3. Scale bar: 2 um.
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Figure S11: SEM images of the deposited 295 nm-5 mol% core-shell particles after the shells were removed, used for
statistical image analysis of Fig. 4. Scale bar: 5 um.
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Figure S12: SEM images of the deposited 448 nm-1 mol% core-shell particles after the shells were removed, used for
statistical image analysis of Fig. 5. Scale bar: 5 um

Figure $13: SEM image of 198 nm - 5 mol% core-shell particles deposited from an air/water interface at a surface pressure
of 0.5 mN/m. Scale bar: 4 um.



