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Figure S1: TEM images of the different FeCo NPs obtained

Figure S2: a) TEM image and b) the corresponding size distribution of FeCo-PA nanocubes.
Figure S3: a) TEM image and b) the corresponding size distribution of FeCo-HDAHCI NPs.
Figure S4: TEM image of an assembly of FeCo-HDAHCI nanoparticles.

Figure S5 : TEM images of FeCo-PA nanocubes after different reaction time

Figure S6 : TEM images of FeCo-HDAHCI NPs after different reaction time

Figure S7 : XRD pattern of FeCo-HDAHCI and FeCo-PA NPs.

Figure S8 : EELS characterization of FeCo-PA NPs.

Figure S9 : EELS characterization of FeCo-HDAHCI NPs.

Figure S$10 : EDX characterization of FeCo-PA and FeCo-HDAHCI NPs.

Figure S11 : Md6ssbauer spectrum recorded at 300K for FeCo-HDAHCI NPs.

Table S1 : M&ssbauer parameters used for the fitting.

FNR spectrum and the corresponding fit for FeCo-PA NPs.

In situ XRD recorded during thermal annealing of FeCo-PA NPs.

: Temperature profile applied for in-situ XRD study.
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Additional images of 30 and 60% loaded composite
300K magnetization curves of FeCo-HDAHCI and 30 and 60% loaded composite.12
Table S2 : Theoretical and experimental loading in weight percentage of the composite.
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5K magnetization curves recorded after field cooling for FeCo-HDAHCI and FeCo-PA NPs.
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Figure S1: TEM images of the different FeCo NPs obtained by varying the nature and the quantity of
the acid (X = Palmitic Acid — PA ; Hexadecylammonium chloride - HDAHCI), while keeping a constant
amine concentration (HDA = 4 mmole). X=2/3.940.6 nm indicates the acid quantity (2 mmole) and
the mean size respectively (Gaussian size distribution determined by counting at least 100

nanoparticles).
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Figure S2: a) TEM image and b) the corresponding size distribution of FeCo nanocubes prepared in
presence of palmitic acid (PA) and hexadecylamine (HDA) in a 3:4 ratio.
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Figure S3: a) TEM image and b) the corresponding size distribution of FeCo NPs prepared in presence
of hexadecylammonium chloride (HDAHCI) and hexadecylamine (HDA) in a 3:4 ratio.

Figure S4: TEM image of an assembly of FeCo-HDAHCI nanoparticles.



Figure S5 : TEM images of FeCo-PA nanocubes obtained after a) 24h, b) 48h, c) 72h and d)7 day of
reaction at 150°C.
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Figure S6 : TEM images of FeCo-HDAHCI NPs obtained after a-b) 1h, c-d) 3h, e-f) 6h, g-h) 24h, i-j) 38h
and k-1) 48h of reaction at 150°C.
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Figure S7 : XRD pattern of the FeCo nanoparticles prepared in presence of HDAHCI (black line) or PA (
red line), reference pattern (dashed blue line): ICDD # 00-044-1433. Ligand peaks can be attributed
to HDA ligands cristallized at the nanocube surface.

Figure S8 : a) Scanning transmission electron microscope (STEM) image using high angle annular dark
field detector (HAADF). Chemical mapping obtained by electron energy loss spectroscopy (EELS)
showing b) O, c) Fe and d) Co spatial distribution on FeCo NP stabilized with PA ligands.
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Figure S9. a-c) STEM-HAADF images of FeCo-HDAHCI NPs, d-f) relative composition profiles
determined by EELS. Experimental (plain line) and simulated (dashed lines) contributions of Co (black
and blue respectively) and Fe (red and green respectively). g-i) Models used for the composition
simulation corresponding to g) Co-rich core, h) onion-like core and i) FeCo core.
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Figure S10 : EDX mapping of Fe and Co elements within FeCo NPs prepared in presence of PA (first
line) or HDAHCI (second line).
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Figure S11. °’Fe Mdssbauer spectrum of the FeCo-HDAHCI NPs recorded at 300 K.



Table S1. Mo6ssbauer parameters used for the fitting : isomer shift (§), quadrupole splitting (4),
hyperfine field (H), full width at maximum height (w). Due to the broad sextet observed, 3 (FeCo-PA)
to 4 (FeCo-HDAHCI) individual sextets have been used in the simulation to fit the experimental data.
The IV contribution for FeCo-PA NPs corresponds to Fe(ll) molecular species magnetically coupled, as
previously reported for pure Fe NPs.!

Ligands T (K) Contribution & (mm/s) A (mm/s) H(T) w Area (%)
I 0.01 / 33.7 0.15 32
300 Il 0.01 / 35.0 0.15 9
1] 0.02 / 35.5 0.15 34
v 0.04 / 36.9 0.15 25
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Figure S12. a) >°Co Ferromagnetic Nuclear Resonance of the FeCo-PA NPs recorded at 2K and the
corresponding fitting. b) Evolution of the Fe contribution from the NP core to the outer shell as a
function of the number of successive atomic layers.
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Figure S13. a) In-situ XRD recorded during thermal annealing of FeCo-PA NPs under reducing
atmosphere. b) Enlarged view of the characteristics B2 superstructures peaks.
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Figure S14. Temperature profile followed during the thermal annealing under reducing atmosphere
of FeCo-PA NPs. For FeCo-HDAHCI NPs, an additional step at 250°C was introduced to probe the first
appearance of the B2 superstructure peaks.
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Figure S15 : Magnetization curve of the FeCo-PA (black) and FeCo-HDAHCI NPs (red) recorded at 5 K
after a field cooling (poH = 3T)

30 %w.t NPs

60 %w.t NPs

Figure S16. a) Schematic view of the pellet preparation and b) the corresponding image. c,e) SEM
cross-view image on the pellet thickness and the corresponding d,f) TEM images on pellet’slices
prepared by microtomy for c-d)30% and e-f) 60% loaded nanocomposite.
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Figure S17 : Magnetization curves at 300 K of FeCo-HDAHCI NPs (black line) and epoxy composite
with a 30% (red line) and 60% (blue line) weight loading.

The nanoparticles weight fraction of the composite was estimated from the magnetization curve
with the following expression:
Msr

Measured weight fraction (%) = (Eq.1)

Mspyik X Mpejiet

Table 2 : Expected loading (calculated from the quantity of FeCo NPs included during the epoxy
composite preparation) and experimental loading determined from the magnetization measurement
following equation (1)

Theoretical loading (%w.t. FeCo) 10 30 40 47 60

Experimental loading (%w.t. FeCo) 11 34 41 52 62
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