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Preparation of modified NZVI
[bookmark: MTBlankEqn]In this study, NZVI was prepared by a liquid phase reduction method with slight modification. SA was used as a dispersant to modify NZVI particles(Liu et al. 2005). Specifically, 0.01 mol/L FeSO4 (250 mL) was placed into a conical flask, slowly add 0.2% (w/w) SA solution (50 mL) and keep stirring [the control system is NZVI without the addition of SA solution (N-NZVI)]. 0.03 mol/L NaBH4 (250 mL) was dropped into the mixture at a rate of 2 drops per second [Eq. (B.1)]. Then, stir for 10 min to ensure the mixture is completely incorporated. During synthesis, the mixture was aerated with N2 to maintain the anaerobic environment. Finally, the reaction products were washed three times with deionized water and absolute alcohol using a magnet and dried by vacuum. Then stored in nitrogen-filled sealed bags. The solutions used in the experiments were all deoxygenated with N2 (the products were named as N-NZVI and SA-NZVI, respectively). 

[bookmark: OLE_LINK2]	 	Eq. (B.1) 
The morphology of zero-valent iron nanoparticles is displayed by SEM (Fig. 1a, Fig. 1c), N-NZVI is a chain-like aggregated structure with a relatively irregular and rough surface (Fig.1a), the SA-modified SA-NZVI particles were encapsulated in polymer with a particle size of approximately 100 nm (Fig.1c). Comparing N-NZVI to SA-NZVI reveals that the latter's aggregation is significantly reduced, and there is also a sizable dispersion, suggesting that SA inclusion improves iron dispersion while decreasing NZVI agglomeration(Li et al. 2019, Liu et al. 2019). This is because SA has enough functional groups, such as carboxyl and hydroxyl groups(Huang et al. 2016), and putting SA on the NZVI surface can considerably increase electrostatic repulsion and spatial site resistance repulsion, which greatly disperse and stabilize zero-valent iron particles(He &Zhao 2007). Additionally, it implies that the modified SA-NZVI may be more reactive and have a greater specific surface area than N-NZVI, and the outcomes are consistent with those attained by the previous et al(Zhou et al. 2016).
The XRD of both N-NZVI (Fig. 1b) and SA-NZVI (Fig. 1d) showed a characteristic peak of α-Fe0(110) around 2θ = 44.67°, which is a characteristic peak of single iron nanocrystalline diffraction, indicating that the prepared materials are all iron nanocrystals. There is a faint peak near 2θ = 35.45° in Fig. 1b, which was found to be a characteristic Fe3O4 peak, indicating that the antioxidant capacity of N-NZVI is poor, probably due to the oxidation of some Fe on the surface of NZVI by oxygen during the preparation process due to the poor sealing of the preparation device(Cho et al. 2018), however, no significant characteristic peak of Fe3O4 was obtained in the XRD of SA-NZVI (Fig. 1d), which is strong evidence that the SA modification prevents the surface oxidation of NZVI. The characteristic peaks of N-NZVI are broad and dispersed, suggesting that the unmodified NZVI is less crystalline, and the characteristic peak height of SA-NZVI is sharper than that of N-NZVI, indicating that the addition of SA during the preparation of NZVI can effectively improve the crystallinity of zero-valent iron and reduce the aggregation of NZVI. The significantly higher antioxidant activity and purity of SA-NZVI indicates that SA-NZVI will have a better ability to remove Cr(VI) than N-NZVI.
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[bookmark: _Hlk96957068]Fig.1 SEM and XRD images of the N-NNZVI (a, b) and SA-NZVI (c, d)
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