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Abstract: A novel silicified micron zero-valent iron (Si-mZVI®™) was prepared by mechanochemical method using soluble silicate
as the precursor and the Si-mZVI™ was applied to treat the nickel-containing wastewater. The results showed that the silicon
modification can significantly enhance the nickel removal efficiency of micron zero-valent iron. Compared with the unmodified

™™ showed excellent

micron zero-valent iron, the nickel removal efficiency was increased by 8times. Furthermore, the Si-mZV
performances in a variety of actual nickel-polluted water bodies. Based on the microstructure, surface electronegativity and elemental
composition analyses of the Si-mZVI®M, it was found that the excellent nickel removal performance of Si-mZVI™ was mainly due
to the accelerated refinement of micron zero-valent iron particles by mechanical siliconization. The increase of specific surface area
and dispersibility of the Si-mZVI®™ promoted the mass transfer of nickel from solution to material surface. At the same time, the
silicification also could accelerate the electron transport rate at the interface of micron zero-valent iron, which resulted in rapid
reduction and precipitate separation of nickel adsorbed on the surface, and eventually realized the efficient removal of nickel.
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Fig.1 Nickel removal ability of mZVI®™ and Si-mzZVI*™
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Table I Removal capacity of different iron—based materials after normalization of specific surface area
MR RN ZAT FBRA R R TR —H)(mg/m’) 225 3k
mzZVIEM Fe(4g/L),Ni(10mg/L) 150mL It [ii]:48h 2.75 AT
Si- mzvI*M Fe(4g/L),Ni(10mg/L) 150mL It [ii]:48h 10.46 AT
nZVvI Fe(2.5g/L),Ni(500mg/L) 10mL i} [i1):4h 5.71 [33]
65.5Fe/C(f1 s kB 5 gl K Ek) Fe(10g/L),Ni(100mg/L) 50mL I [d]:120min 0.031 [34]
10Fe/g—C LA 1k 4K k) Fe(10g/L),Ni(20mg/L) 50mL I [&]:210min 0.0048 [34]
P-nZVI Fe(1g/L),Ni(1000mg/L) 50mL ¥} ii]:24h 3.05 [35]
NZVI-NPs(HIMi -2 B ¢ (45 k) - 6.34 [36]
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Fig.2 Effect of Nickel removal by Si-mZVI®™™ under different

reaction conditions
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Table 2 Particle size, pore size and surface area of mZVIEM

and Si-mzZVIEM

FLRF FUATR BRI
i H 3 5
(nm) (cm’/g) (m’/g)
mzvI*M 14.085 0.00167 0.4034
Si-mZVI™M(Si/Fe=0.04) 22.354 0.00317 0.8966
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Fig.4 XPS spectrums and SEM-MAPPING maps of reacted mZVI®™ and Si-mzZVI™™
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