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fast, environmentally friendly, room-temperature electrosynthesis route

for magnetite nanocrystals is presented here. We use a gas diffusion
electrode (GDE) to generate oxidants and hydroxide in-situ from air, enabling
an oxidative electrosynthesis of particles from a single iron salt (FeCl,). Upon
applying a potential of -350 mV vs. Ag/AgCl at the GDE, oxygen is reduced
to reactive oxygen species (ROS) which triggers a controlled oxidation of
Fe** to Fe**, FeOOH and finally Fe, O, are formed. The composition of non-
stoichiometric magnetite can be finely controlled with the charge applied,
which in turn determines the magnetic properties of the samples. In turn,
the size of the nanocrystals can be tuned from 5 to 20 nm by changing the
precursor concentration. The nanocrystals possess up to 85% of the bulk
saturation magnetization of pure magnetite and minimal coercivity. Using
air, NaCl and only FeCl,, a remarkable level of control over the size and
composition of nanomagnetite is achieved at room-temperature and in a fast,
environmentally friendly, and reproducible manner.
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