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Table S1. Cu NPs synthesised in agueous solutions of cationic surfactants

Nanoparticle description SEM/TEM Surfactant, reducing agent T,°C  Ref.
1Cu NPs, ~120+49 nm 0.1 M CTAB, glucose 85 [6]
1Cu NPs, ~33+26 nm 0.1 M CTAB, hydrazine 85 [6]
2
Cu cubes, 82, 95, and 0.015 M CTAC, sodium ascorbate 100  [7]

108 nm
2Cu nanowires M 0.015 M CTAC, sodium ascorbate 100 [7]
- ;. )
®Rough Cu nanowires ) K N 0-0.004 M CTAC, ascorbic acid 120 [8]
« ‘6
4Cu NPs ~400 nm » 0.06 M CTAB, ascorbic acid 85 [9]
4Cu NPs ~400 nm ',‘ 0.09 M CTAB, ascorbic acid 85 [9]
5Cu NPs 0.06 M CTAB, ascorbic acid (pH 4) 85 [10]
5Cu NPs 0.06 M CTAB, ascorbic acid (pH 6) 85 [10]
5Cu NPs 0.06 M CTAB, ascorbic acid (pH 7) 85 [10]
5Cu NPs 0.06 M CTAB, ascorbic acid (pH 10) 85 [10]
5Cu NPs 0.06 M CTAB, ascorbic acid (pH 12) 85 [10]
5Cu NPs 0.01 M CPC, hydrazine 23 [11]




5Cu NPs 0.01 M CTAB, hydrazine 23 [11]
"Cu NPs 0.01 M CPC, hydrazine 30 [12]
"Cu NPs 0.01 M CPC, hydrazine 30 [12]

s

'Reprinted by permission from Springer Nature Customer Service Centre GmbH: Springer Nature, Journal of Nanoparticle Research
ref [6], Copyright 2016. ?Reprinted in part with permission from ref [7], Copyright 2017 John Wiley and Sons. *Reprinted in part with
permission from ref [8], Copyright 2013 Royal Society of Chemistry. “Reprinted from ref [9], Copyright 2010 with permission from
Elsevier. SReprinted from ref [10] Published by The Royal Society of Chemistry. *Reprinted from ref [11] published under licence by
IOP Publishing Ltd. “Reprinted from ref [12].

Table S2. Cu cages

Nanoparticle description  SEM/TEM  Solvent Capping Z%Zr:]tt’ reducing T,°C Ref.

1Cu porous cube ~200nm H2.0 Sodium oleat_e (SOA), 80 [13]
hydrazine

2QOctahedral Cu

Poly(vinyl pyrrolidone)

nanocages ~500nm H:0 (PVP), hydrazine 2r 114
2Octahedral Cu ,

nanocages ~350 nm H20 SOA, hydrazine 27 [14]
2
Octahedral Cu H,0 CTAB, hydrazine 27 [14]

nanocages ~500 nm

°Octahedral Cu

nanocages ~300 nm H.O No surfactant, hydrazine 27 [14]

!Reprinted with permission ref [13], Copyright 2007 American Chemical Society. *Reprinted from ref [14], Copyright 2013 with
permission from Elsevier.
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Figure S2. Set ups for Cu NPs formation. Set up for Cu cages formation (a) and other shapes
of Cu NPs formation (b).

Figure S3. SEM images of Cu NPs formed without Pd seeds. Experiments at 90 °C, 100 °C, 110
°C (1.5h each).
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Figure S4. The effect of the oil bath temperature on the Cu NP formation. Temperature regimes
and formed particle cartoons (a,d,g,j), SEM images (b,e,h,k) and TEM images (c, f, I, |) of formed
nanostructures.



Figure S5. SEM images of not assembled small Cu NPs formed during raspberry-like Cu NPs
formation.
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Figure S6. The effect of surfactant nature and concentration on the standard raspberry-like NP
synthesis. Cu NPs formed under standard reaction conditions (a), under higher CTAC
concentration (0.02 M) with other conditions kept same (b), under standard reaction conditions
with CTAC changed to equimolar CPC (c), under higher CPC concentration (0.02M) with other

conditions kept same (d).

Figure S7. The effect of Cu precursor anion on the Cu NP shape in standard synthesis of
raspberry-like NPs. SEM images of Cu NPs synthesised using Cu(OAc): (a), Cu(NOs) (b), and

CuCl; (c).
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Figure S8. Reaction timeline (a), SEM (b) image and TEM (c) image of Cu NPs formed with
initial vigorous stirring of reaction mixture for 30 minutes with air present in the headspace.

110°C oil bath, Cu(OAc),

a

Figure S9. TEM images of etched Cu particles found in different experiments (reaction
conditions are shown above each image).

Figure S10. Photographs comparing the visual appearance of the reaction mixtures after 15
min of reaction with air and oxygen in the headspace.



Figure S11. The structural stability of Cu cages. TEM images of freshly prepared Cu cages (a),
Cu cages left in ice-cold solution for 8 hours (b, orange dotted circles shows collapsed cages,
blue dotted circles highlights almost collapsed cages), Cu cages that were left for >1 year on a
TEM grid on air (c).
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Figure S12. Permittivity of copper.
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Figure S13. Theoretical results using quasistatic approximation - absorption cross-section of a
50 nm copper sphere for varying surrounding medium permittivities.
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Figure S14. FDTD simulations results - absorption cross-section of solid copper sphere with radii
shown in the legend.

15

= with core NS
=== no core

1.0 1

Extinction, a. u.

05

0.0 T T T T T T
300 400 500 600 700 800 900

Wavelength, nm

Figure S15. FDTD simulations results - extinction cross-section of copper nanoparticles of
different shape with and without palladium core (see the legend within the plot).
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