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SUPPORTING INFORMATION

In situ liquid transmission electron microscopy reveals self-
assembly-driven nucleation in radiolytic synthesis of iron oxide
nanoparticles in organic media
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Figure S1. HRTEM images (a-c and e) and corresponding SAED pattern of c and e (d and f respectively)
of nanoparticles of iron oxide spinel and metallic iron nanoparticles obtained by in situ liquid-phase
radiolytic decomposition within the transmission electron microscope. These particles are analyzed
post mortem, after blanking the electron beam and drying the in situ cell out of the microscope. The
Selected Area Electron Diffraction pattern is indexed along a typical iron oxide spinel and metallic iron
nanoparticles structure. Fe may arise from reduction under the electron beam.
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Figure S2. Energy dispersive spectrum obtained during the in situ experiment depicted in Figure 2. The
signature Ka of iron was detected at 6.40 keV.

MAXIMUM TEMPERATURE RISE CALCULATION DUE TO THE ELECTRON BEAM!?
AT = S10° ,(Ht)( L [])
= n
T wagy, Gy A

| = beam current; a= beam radius; t = thickness; L = Window size; A = Mean free path

Parameter Water Organic solvent

S = stopping power (MeV cm? g?) | 2.792 2.99 (paraffin wax) 2
(200 kV)

C, = specific heat at constant | 75.28 564.4 (octadecane) 3

pressure (J mol™* K1) (300 K)

oty = thermal diffusivity (10° m?s?) | 0.148 4 0.06 (octadecane) ®
(300 K)

Hence,
ATmax—Water <4K

ATmax—Octadecane <10K



Supporting movie S1. Decomposition of the iron (Il) stearate FeSt,in 80% of sodium oleate and 20%
of oleic acid surfactants in octadecene. No nuclei are initially observed. Apparition of vesicle-like

structures.
Supporting movie S2. Octadecene under irradiation.

Supporting movie S$3. Dynamic interaction of vesicles upon irradiation. Apparition of nuclei upon

bursting of the vesicles.

Supporting movie S4. Nucleation and growth under TEM illumination at a high electron dose of 9400

e /nm?s.

Supporting movie S5. Nucleation and growth under TEM illumination at a medium electron dose of

6900 e’ /nm?s.

Supporting movie S6. Nucleation and growth under TEM illumination at a low electron dose of 2500

e/nm?s.

Supporting movie S7. Nucleation and growth under STEM illumination at a low electron dose of 900e

/nm?s.

Supporting movie S8. Nucleation and growth under STEM illumination at a low electron dose of 230e”

/nm?s.
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