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Supplementary Material

1.1 Supplementary Figures

Figure S1. SEM images of the Fe-B core samples. A: Everhart-Thornley Detector (ETD) mode; B:

Scanning Transmission Electron Microscopy (STEM) mode with High-Angle Annular Dark Field

(HAADF)
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Figure S2: DLS data of the iron-boron core.
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Size Distribution by Intensity

>

L T T TR T T
£ : : ' : :
o . . / . .
g A0F- - e R A B :
o X X . X X
oy

w T
2 5

@

E

0.1 1 10

1000 10000

Size (d.nm}

Size Distribution by Intensity

PO e R R O R :

g . . . . .
B QG e e e LR B P :
o i : : : :
5 : : A : :
o, : : - : :
:‘:i: 1 I:I o .................. ................. ............... .................
£ : :

E

Eospo R

0 ; N
0.1 1 10

1000 10000

Size (d.nmy)

Figure S3: DLS results of A— Al and B - A2
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Figure S4: UV-Vis data of 50 nm gold colloid solution and experiments A1l and A2

1.2 Supplementary Tables

Table S1:Electrode potentials and half equations of different elements (Milazzo et al., 1978)

Element Half equation - E°/V
Fe Fe?*(aq) + 2e” = Fe(s) -0.440
Co Co?*(aqg) + 2" = Co(s) -0.277
Ni Ni?*(aq) + 26" = Ni(s) -0.257
Fe Fe3*(aq) + 3e” = Fe(s) -0.037
H: 2H"(aqg) + 2" = Ha(g) 0.000
Ag Ag*(aq) + e = Ag(s) 0.780

Au AuCls +3e” = Au(s) + 4CI- 1.002
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Table S2: XPS characterisation with different iron sources

Atomic Concentration %

Iron Source

Fe B Na Fe/B
FeCl, 10.8 3.5 7.3 3.13
FeCls 6.7 6.7 3.2 1.10

Table S3: Reaction conditions used for the experiments of Fe-B@Au

Exp Al A2
Addition rate of gold precursor solution 25 ml/hr - Rapidly
Temperature of gold precursor solution (°C) 19 4
Temperature of core particle dispersion (°C) 60 125
Colour of mixture Burgundy Black/blue
Core-Shell formed? No Partial

Table S4: ICP analysis of Exp A2

Element Molar ppm % split in whole particle Fe/B
B 1.20 39.87 0.64
Fe 0.76 25.25
Au 1.05 34.88 -




