Highlights
1. The optimal Fe/Sch ratio for Fe(II)@Sch preparation was 120 mmol/g.
2. Maximum Cr(VI) adsorption capacity of Fe(II)@Sch was 4.17 mmol/g at optimum pH 6.
3. Adsorption of Cr(VI) on Fe(II)@Sch reached 81% of maximum adsorption within 1 min.
4. Interaction between Fe(II)@Sch and Cr(VI) follows adsorption-reduction mechanism.
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