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Interface Design of Iron Nanoparticlesfor Environmental Remediation
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Abstract: Recently, iron nanoparticles have become one of the main research materials for environmental remediation
due to the excellent catalytic/reduction performance, low cost, and environmental friendliness. At present, the
research of iron nanoparticles mainly focuses on the heavy metal removal, organic pollution degradation, inorganic
anion catalytic reduction in sewage system, etc. However, there still exist some problems, such as low removal
efficiency, poor stability, and single removal on account of several self-defects of agglomeration and tedious
structures. Hence, this review focuses on the following aspects: 1) controllable preparation of iron nanoparticles;
2) interface design of iron composites; 3) application of iron nanoparticles in heavy metals removal and electrocatalytic
denitrification; 4) prospect of iron nanoparticles composites in environmental remediation.
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Fig. 1 Interface design of iron nanoparticles and applications in
environmental remediation
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(A) Liquid nitrogen activation of ZVI (C) Inorganic reducing agent reduction iron ion
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Fig.2 (A) Liquid nitrogen activation of ZVI®", (B) HRTEM images showing three types of Fe nanoparticles
with core-shell structure®", (C) sodium borohydride being introduced to reduce Fe** to ZVIP?, (D) illustration of the

[LiBipy]-driven two-step synthesis: formation of [LiBipy] radical by coupling reaction
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(A-a) Core shell interface design
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Fig. 3 (A-a) Schematic illustration of the small iron nanoparticles in a capsule (Fe/C@mSiO,)"®), (A-b) schematic illustration of
the Sol-Gel coating process and in-situ confined thermal reduction strategy for the fabrication of the porous carbon capsulated Fe’

yolk-shell nanospheres (Fe’@mC)™*”, (A-c) illustration of the synthesis of hierarchical yolk-shell Fe@SiO,/Ni nanocomposites

[59]

(B) schematic illustration of the synthetic procedure for Fe@PMO with Janus structure*®), (C) schematic illustration of in situ
confined thermal reduction strategy for preparation of corchorifolius-like structure carbon-coated Fe microspheres (CL-Fe@C)*”,
(D-a) schematic illustration of the nZVI@OMC),

(D-b) schematic of nanoscale zero-valent iron in mesoporous carbon (nZVI @C)**!
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(B) proposed mechanism for NRR on Fe@NeCl"", (C) reaction mechanism of FeN-NC for nitrate reduction
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