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Abstract Zero-valent iron (ZVI), a simple but amazingly versatile material, has low intrinsic reactivity toward various con-
taminants as documented from laboratory studies as well as field demonstrations, which poses potential limitations to its
practical application in environmental remediation. Although many methods have been developed to improve the reactivity of
ZV1 in the literature, high costs, significant work-load, and complex operations may inhibit the application of these methods.
We pioneered the research in employing weak magnetic field (WMF) to accelerate the removal of various metal(loid)s, in-
cluding Se(IV)/Se(VI), As(V)/As(1ll), Sb(V), Cu(Il))EDTA-Cu(Il), and Cr(VI) by pristine ZVI (Pri-ZVI) and/or aged ZVI.
The rate constants of metal(loid)s sequestration by Pri-ZVI or aged ZVI were increased by 1.1~383.7 folds due to the appli-
cation of WMEF. Furthermore, WMF could be employed to improve the removal of organic contaminants by ZVI activated
H,0, or persulfate because of the accelerated ZVI corrosion in the presence of WMF. The superimposed WMF had negligible
influence on the apparent activation energy of metal(loid)s removal by ZVI, indicating that WMF accelerated metal(loid)s
removal by ZVI but did not change the mechanisms. The XAFS, XRD, and XPS analysis confirmed that the application of
WMF did not change the mechanisms of metal(loid)s removal but accelerated the transformation (reduction or oxidation) of
contaminants. Electrochemical analysis showed that the accelerated ZVI corrosion in the presence of WMF was ascribed to
the enhanced mass transfer. We further identified the relative contribution of Lorentz force (F1) and magnetic gradient force
(Fsp) in the enhancing effect of WMEF. It suggested that F,g rather than F} was the major driving force for the observed WMF
effect on the enhanced reactivity of ZVI. Moreover, we proposed to apply premagnetization to increase the reactivity of ZVI
toward As(III) sequestration taking advantage of the magnetic memory of ZVI, i.e., the remanence of ZVI. In addition, the
premagnetized ZVI (Mag-ZVI) samples from different origins were applied to enhance the removal of various oxidative con-
taminants [such as azo dyes, As(III), Pb(I), Cu(Il), Se(IV), Ag(I) and Cr(VI)] under well-controlled experimental conditions.
The rate constants of contaminants removal by premagnetized ZVI samples were 1.2~12.2 folds greater than those by
Pri-ZVI samples. As a chemical- and energy-free method, improving the reactivity of ZVI by either WMF superimposition or
premagnetization treatment is novel and promising.
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