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Table S1. pH values after the addition of Mn(II) and before the readjustment to their initial pH.
	
	pH0 3.0
	pH0 7.0
	pH0 11.0

	1.0 mM Mn(II)
	3.7
	6.7
	7.8

	10.0 mM Mn(II)
	3.8
	6.5
	7.4


Table S2. Overview of the conditions for the control experiments (treatment group No. C1-C6).
	Treatment
group No. 
	pH0
	Initial Cr(VI) concentration (μM)
	Initial Mn(II) concentration (mM)
	Ferrihydrite
concentration (g/L)

	C1
	3.0
	0
	1.0
	3.0

	C2
	3.0
	0
	10.0
	3.0

	C3
	7.0
	0
	1.0
	3.0

	C4
	7.0
	0
	10.0
	3.0

	C5
	11.0
	0
	1.0
	3.0

	C6
	11.0
	0
	10.0
	3.0


Table S3. Overview of the conditions for the control experiments in N2 atmosphere (treatment group No. C7-C10).
	Treatment
group No. 
	pH0
	Initial Cr(VI) concentration (μM)
	Initial Mn(II) concentration (mM)
	Ferrihydrite
concentration (g/L)

	C7
	7.0
	0
	10.0
	3.0

	C8
	7.0
	400
	10.0
	3.0

	C9
	11.0
	0
	10.0
	3.0

	C10
	11.0
	400
	10.0
	3.0
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Fig. S1. (a) XRD pattern and (b) TEM image of ferrihydrite.
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Fig. S2. Adsorption of Cr(VI) at pH0 3.0, 7.0, and 11.0 ([Cr(VI)]0 = 400 μmol/L, [ferrihydrite]0 = 3.0 g/L, reaction for 24 h). The error bar in pH0 3.0 represents the standard deviation of Cr(VI) adsorption efficiency in the treatment group No. 2, 3, and 4. The error bar in pH0 7.0 represents the standard deviation of Cr(VI) adsorption efficiency in the treatment group No. 6, 7, and 8. The error bar in pH0 11.0 represents the standard deviation of Cr(VI) adsorption efficiency in the treatment group No. 10, 11, and 12.
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Fig. S3. pH changes in the treatment groups during the aging process ((a) pH0 3.0, (b) pH0 7.0, and (c) pH0 11.0).
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Fig. S4. XRD patterns of the final transformation products resulting from ferrihydrite aged at (a) pH0 3.0, (b) pH0 7.0, and (c) pH0 11.0. The aging temperature is 60 oC, and the experimental conditions of treatment group are shown in Table 1 and Table S2. H: hematite; G: goethite; Ma: manganite; Ha: hausmannite; Bi: birnessite; Ja: jacobsite.
Table S2 shows the overview of the conditions for the control experiments (treatment group No. C1-C6). As shown in Fig. S4, at pH0 3.0, the presence of 1.0 and 10.0 mM Mn(II) did not have an obvious promotion function for goethite formation, which may be due to the fact that no Mn(II) was adsorbed onto ferrihydrite. At pH0 7.0, the presence of 1.0 and 10.0 mM Mn(II) favored the formation of goethite over hematite. At pH0 11.0, hematite was dominated in the transformation products of ferrihydrite. These results were consistent with those reported by Wang et al. [1]. 
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Fig. S5. (a) Mn 2p3/2 spectra of treatment group No. C7-C10 and (b) Cr 2p3/2 spectra of treatment group No. C8 and C10.

After the pH adjustment to 7.0 and 11.0, we used nitrogen bubbling to remove dissolved oxygen in solutions. Then ferrihydrite was added immediately into solution. The cap of conical flasks was tightened to provide a relatively anaerobic environment for the subsequent adsorption and transformation experiments. Table S3 shows the overview of experimental conditions for these control experiments. It should be noted that nitrogen bubbling before experiments can only provide a relatively anaerobic instead of absolute anaerobic environment. As shown in Fig. S5, more Mn(II) was converted into Mn(III)/Mn(IV) in the presence of Cr(VI) compared with the absence of Cr(VI), and most of Cr(VI) was converted into Cr(III). These control experiments suggested that Mn(II) oxidation may be linked to Cr(VI) reduction. 
[1] X. Wang, M. Zhu, S. Lan, M. Ginder-Vogel, F. Liu, X. Feng, Formation and secondary mineralization of ferrihydrite in the presence of silicate and Mn(II), Chem. Geol. 415 (2015) 37-46.
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