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Table S1. OH/Fe molar ratio corresponding to each run of experiment.
pH measurements were performed under ambient conditions.

	pHinitial
	pHfinal
	OH/Fe (molar)

	8.50
	6.50
	1.93

	9.00
	7.82
	2.02

	9.64
	8.85
	2.13

	9.67
	9.19
	2.10

	9.76
	9.64
	2.13

	10.28
	10.27
	2.10

	10.51
	11.52
	2.16

	10.54
	11.33
	2.19

	10.69
	12.28
	2.16

	10.75
	12.00
	2.16

	11.16
	12.61
	2.21

	11.44
	12.58
	2.30

	11.54
	12.76
	2.30

	11.63
	12.92
	2.30

	12.10
	13.12
	2.39






Figure S1. Mössbauer spectrum at room temperature of sample with pHi = 8.50.

Table S2. Mössbauer parameters for the synthesis product with pHi = 8.50 at room temperature, where CS is center shift, Δ is quadrupole splitting, H is hyperfine field, and R.A. is relative abundance.
	
	CS (mm/s)
	 (mm/s)
	H (kOe)
	R.A. (%)
	

	Doublet (1)
	0.26
	0.69
	
	40
	Fe(III)  in clay mineral

	Doublet (2)
	0.49
	0.71
	
	33
	Fe(III) in clay mineral

	Sextet (3)
	0.29
	0.01
	489
	13
	Magnetite, Fe Td

	Sextet (4)
	0.63
	-0.06
	458
	11
	Magnetite, Fe Oh

	Sextet (5)
	0.24
	-0.15
	366
	3
	Goethite







Figure S2. Mössbauer spectrum at room temperature of sample with pHi = 10.28.

Table S3. Mössbauer parameters for the synthesis product with pHi = 10.28 at room temperature, where CS is center shift, Δ is quadrupole splitting, H is hyperfine field, and R.A. is relative abundance.
	
	CS (mm/s)
	 (mm/s)
	R.A. (%)
	

	Doublet (1)
	0.36
	0.83
	91
	Fe(III)  in clay mineral and superparamagnetic iron oxide

	Doublet (2)
	1.07
	2.62
	9
	Fe(II) in clay mineral










Figure S3. Mössbauer spectrum at room temperature of sample with pHi = 11.63.

Table S4. Mössbauer parameters for the synthesis product with pHi = 11.63 at room temperature, where CS is center shift, Δ is quadrupole splitting, H is hyperfine field, and R.A. is relative abundance.
	
	CS (mm/s)
	 (mm/s)
	R.A. (%)
	

	Doublet (1)
	0.36
	0.79
	67
	Fe(III)  in clay mineral and superparamagnetic iron oxide

	Doublet (2)
	0.35
	1.84
	14
	Fe(III)  in clay mineral and superparamagnetic iron oxide

	Doublet (3)
	1.10
	2.30
	14
	Fe(II) in clay mineral

	Doublet (4)
	1.04
	2.33
	5
	Fe(II) in clay mineral





Possible precipitation reactions of different solid phases identified in synthesis products
Domain I
Magnetite: 3 Fe2+ + 8 OH- → Fe3O4 + 4 H2O + 2 e-	(1)
[bookmark: _GoBack]Goethite: Fe3+ +  2 H2O → -FeOOH + 3 H+ 	(2)
Hematite: 2 -FeOOH → Fe2O3 + H2O 	(3)
FeIII 2:1 clay mineral:
7.11 H4SiO4 + 5.19 Fe2+ + 15.56 OH- →
                    →  (Si7.11FeIII0.89)IV(FeIII4.30)VIO20(OH)4 + 20 H2O + 5.18 e- 	(4)
Domain II
FeIII/FeII 1:1 clay mineral:
3.14 H3SiO4- + 5.38 Fe2+ + 12.3 OH- →
                  →  (Si3.14FeIII0.86)IV(FeII0.71FeIII3.81)VIO10(OH)8 + 6.86 H2O + 4.68 e-	(5)
Domain III
FeIII/FeII 1:1 clay mineral:
3.60 H3SiO4- + 4.89 Fe2+ + 10 OH- →
                   →  (Si3.60FeIII0.40)IV(FeII1.09FeIII3.40)VIO10(OH)8 + 6.4 H2O + 3.82 e-	(6)
FeIII/FeII 2:1 clay mineral:
5.74 H3SiO4- + 7.57 Fe2+ + 15.3 OH- →
                  →  (Si5.74FeIII2.26)IV(FeII1.68FeIII3.63)VIO20(OH)4 + 14.26 H2O + 5.9 e-	(7)
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Figure S4. SAED pattern of sample with pHi = 8.50. The pattern was obtained from the region shown in Figure 2C.

[image: ]
Figure S5. SAED pattern of sample with pHi = 10.28. The pattern was obtained from the region shown in Figure 3C.

[image: ]
Figure S6. TEM image of sample with pHi = 11.63 showing low crystallinity regions in addition to the phase with 7 Å periodicity observed and showed in Fig.4C.


Table S5. Chemical composition of samples. * Total iron as FeO. ** Tetrahedral Fe3+ (Fe3+ (IV) ) was determined assuming there is no tetrahedral vacancy. 

	pHi
	8.50
	10.28
	11.63

	Type of structure
	2:1
	1:1
	1:1
	2:1

	SiO2
	51.89
	33.00
	37.01
	37.15

	FeO*
	45.19
	60.04
	60.04
	56.66

	CaO
	2.00
	–
	2.96
	3.33

	Na2O
	–
	–
	–
	–

	K2O
	0.80
	–
	–
	–

	Total
	100.00
	100.00
	100.00
	100.00

	Fe3+/ΣFe by MS
	1.00
	0.87
	0.88
	0.88

	
	
	
	
	

	O =
	22
	14
	14
	22

	Si
	7.11
	3.14
	3.60
	5.74

	Fe3+ (IV)**
	0.89
	0.86
	0.40
	2.26

	Σ Tetrahedral cations
	8.00
	4.00
	4.00
	8.00

	Fe2+
	-
	0.71
	1.09
	1.68

	Fe3+ (VI)
	4.30
	3.81
	3.40
	3.63

	Σ Octahedral cations
	4.30
	4.52
	4.49
	5.31

	Number of octahedral vacancies
	1.70
	1.48
	1.76
	0.98
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