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[bookmark: _Toc52978354][bookmark: _Toc142949749]Table S1. List of samples studied and chemicals used
	Product/sample name 
(alternative name)
	Origin
	Supplier
	Specification

	Pure montmorillonites

	SWy
	Wyoming, USA
	CMS Source Clays, Chantilly, VA, USA
	purified by author (<2 µm) 

	UPM
	Wyoming, USA
	CMS Source Clays
	purified by author (<2 µm) 

	PGV
	
	Nanocor Inc., Aberdeen, MS, USA
	≤25 μm

	PGN
	
	Nanocor Inc.
	≤25 μm

	GeM
	Georgia
	main author 
	Bentonite GeoB purified by author (<2 µm)

	(oxyhydr)oxides
	
	
	

	Goethite
	
	Sigma Aldrich, Saint Louis, MO, USA
	powder, <5 μm, 30-63% Fe, 

	Hematite
	
	Sigma Aldrich
	powder, ≥96%

	Maghemite
	
	Sigma Aldrich
	nanopowder, <50 nm

	Bentonites
	
	
	

	WyoB (MX80)
	Wyoming, USA
	SKB, Solna, Sweden
	used in ABM and LOT experiments

	
	Milos, Greece
	SKB
	

	IndB (Asha)
	India
	SKB
	used in ABM experiments

	CzeB (Rokle)
	Czech Republic
	SKB
	used in ABM experiments

	ItaB (Be-It)
	Laviosa, Italy
	A-Insinöörit Oy, Tampere, Finland
	batch Be-It-BT0003-Gr-R

	GeoB (Be-Ge)
	Georgia
	A-Insinöörit Oy
	batch Be-Ge-0001-Gr-R

	Synthetic mixture
	
	
	

	Syn-Mix
	
	main author
	SWy + 0.93 wt.%. goethite

	Chemicals
	
	
	

	Na2S 9H2O
	
	Sigma Aldrich
	ACS reagent > 98.5%
(for experiments)

	Na2S 9H2O
	
	Sigma Aldrich
	Pure> 99.99%
(for calibration)

	NaCl
	
	Sigma Aldrich
	EMSURE®, for analysis

	HCl
	
	Sigma Aldrich
	Suprapur®, 36%

	FeCl3.5 H2O
	
	Sigma Aldrich
	ACS Reagent, p.a. 98-102%

	N-N-dimethyl-p-phenylenediamine sulfate
	
	Sigma-Aldrich
	for spectroscopic determination of S2-, Cl2, ≥99.0%

	elemental sulfur 
	
	Sigma-Aldrich
	Colloidal, powder, ≥99.0%


[bookmark: _Ref36640288][bookmark: _Toc52978355]

[bookmark: _Toc142949750]Table S2. Compositions (wt.%) of the purified montmorillonites and natural bentonites from XRF analyses 
	Oxide
	UPM
	PGN
	PGV
	SWy
	GeM
	GreB
	GeoB
	WyoBg
	ItaB
	IndB
	CzeB

	Ref data
	
	
	
	
	
	1
	2
	3
	4
	3
	3

	SiO2
	66.58
	64.87
	65.35
	65.28
	66.11
	67.63
	64.48
	59.58
	62.52
	49.49
	51.07

	Al2O3
	22.61
	23.01
	20.42
	21.06
	21.22
	18.07
	20.09
	18.9
	18.64
	19.56
	16.40

	Fe2O3
	4.99
	4.74
	4.42
	4.13
	3.90
	3.09
	3.56
	3.91
	6.48
	16.74
	17.87

	MgO
	2.70
	2.57
	5.41
	4.74
	4.68
	2.421
	4.46
	2.56
	5.27
	3.09
	3.90

	CaO
	2.92
	0.73
	2.32
	3.09
	0.00
	3.225
	2.61
	1.39
	1.67
	7.33
	5.02

	Na2O
	
	2.75
	1.20
	
	3.48
	0.325
	3.36
	1.95
	2.75
	1.35
	0.91

	K2O
	0.07
	0.20
	0.09
	1.16
	0.22
	1.43
	0.82
	0.6
	1.73
	0.20
	0.71

	MnO*
	
	0.01
	0.02
	0.04
	0.08
	0.03
	0.13
	0.02
	0.10
	0.41
	0.10

	TiO2*
	0.12
	0.15
	0.45
	0.44
	0.29
	0.53
	0.36
	0.2
	0.65
	1.31
	3.81

	P2O5*
	
	0.01
	0.02
	0.06
	0.02
	0.01
	0.13
	0.085
	0.17
	0.21
	0.21

	Cl**
	
	0.20
	0.20
	
	
	
	
	
	
	
	


*interpreted as impurities.
1  (Svensson, unpublished)
2  (Kiviranta et al., 2019)
3 (Svensson et al., 2011)
4 (Kiviranta et al., 2017 (unpublished))

[bookmark: _Toc52978356][bookmark: _Toc142949751]Table S3. Structural details for purified smectites.
	Sample
	Structural formula (per O20(OH)4)
	Layer chargea
	CECb
	%redc
	mOH
	smectite typed

	
	
	meq·g–1
	meq·g–1
	
	meq·g–1
	

	UPM
	Ca0.37K0.01[Al3.03Mg0.48Fe0.44](Si7.88Al0.12)
	1.01
	0.99
	3%
	5.36
	Wyoming mmt

	PGN
	Ca0.10Na0.59K0.04[Al3.07Mg0.46Fe0.43](Si7.81Al0.21)
	1.10
	n.d.
	11%
	5.36
	Wyoming mmt

	PGV
	Ca0.27Na0.28K0.01[Al2.74Mg0.97Fe0.40](Si7.84Al0.17)
	1.12
	1.26
	0%
	5.34
	Chambers mmt

	SWy
	Ca0.40K0.15[Al2.81Mg0.84Fe0.37](Si7.83Al0.17)
	1.31
	1.01
	17%
	5.31
	Chambers mmt/ill

	GeM
	Na0.80K0.03 [Al2.86Mg0.86Fe0.35](Si7.88Al0.12)
	1.12
	1.07
	11%
	5.34
	Chambers mmt


a Calculated (meq·g–1) from structural formula, taking into account the presence of supernumerary cations or lacunas in the octahedral sheet.
b Determined (meq·g–1) using the hexaamminecobalt method.
c Reduction level of Festr i.e. Fe2+/(Fe2++Fe3+).
d mmt: montmorillonite; ill: illite.

[bookmark: _Toc95998248][bookmark: _Toc142949752]Table S4. Specifications of studied samples regarding Fe and smectites content and distribution
	Sample
	H2Oa
	Smectite
	(oxyhydr)
oxides
	total Fe
	Fe distribution
	Fe
reduction level
	dom.
exc.
cat.e

	
	
	
	
	
	total
	Festr
	Goe
	hem
	Mag
	
	

	
	wt.% 
	wt.% (dry)
	mmol·g–1
	%
	

	purified smectites
	

	SWy
	15.56
	> 99
	< 0.1
	2.85
	0.52
	0.52
	
	
	
	17%
	Ca

	UPM
	16.11
	> 99
	< 0.1
	3.43
	0.63
	0.63
	
	
	
	3%
	Ca

	PGV
	15.84
	> 99
	< 0.1
	3.10
	0.56
	0.56
	
	
	
	4%
	Ca/Na

	PGN
	9.08
	> 99
	< 0.1
	3.30
	0.59
	0.59
	
	
	
	11%
	Na

	GeM
	10.56
	> 99
	
	2.34
	0.42
	0.38
	0.04c
	16%
	Na

	raw bentonites
	

	WyoBb
	6.77
	~80
	< 0.1
	2.70
	0.48
	0.48
	tr.
	tr.
	
	19%
	Na

	GreB
	2.65
	> 95
	< 0.1
	2.19
	0.39
	0.39
	
	
	
	13%
	Ca

	IndB
	11.91
	~80
	2.99
	12.50
	2.06
	1.15
	0.78
	0.12
	Tr
	0%
	Na

	CzeB
	15.56
	~70
	2.56
	9.58
	2.24
	1.48
	0.67
	0.09
	Tr
	2%
	Ca

	ItaB
	13.18
	85
	1.40
	3.952
	0.71
	0.53
	0.05
	0.13
	
	0%
	Na

	GeoB
	11.13
	91
	0.37
	2.13
	0.38
	0.34
	0.04c
	17%
	Na

	
	

	Goethite
	0.70%
	< 0.05
	100%
	62.85
	11.25
	
	11.25
	
	
	0%
	

	Hematite
	n.d.
	< 0.05
	100%
	69.94
	12.52
	
	
	12.52
	
	0%
	

	Maghemite
	n.d.
	< 0.05
	100%
	69.94
	12.52
	
	
	
	12.52
	0%
	

	Synthetic mixture
	

	Syn-Mix
	15.46%
	99.07%
	0.93%
	3.51%
	0.62
	0.51
	0.12
	
	
	7%
	Ca


a Gravimetrically determined after heating at 105°C for 48 h except for Syn-Mix (calculated)
b Also contains traces of magnetite, ilmenite, and pyrite as determined by SEM and Raman (Hadi et al., 2017).
c The nature of (oxyhydr)oxide(s) has not been determined yet.
d Assumed as pure phases
e Dominant exchangeable cation
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[bookmark: _Toc142949753]Figure S1. Error in determination of the concentration of control solutions by methylene blue method upon the course of the reported investigation.


[bookmark: _Toc142949755]Polysulfide analysis: method settings
A series of concentrated polysulfides solutions in anaerobic conditions were produced through the reaction of concentrated sulfide solutions (100 mM) at two contrasting pH bracketing experimental pH (pH 8 and 13). Two solutions were produced at each pH, using the same sulfide concentration, but varying elemental sulfur amounts. Such solutions turned yellow after only few minutes of mixing, indicating the rapid formation of polysulfides. After 24 h of stirring, the final pH and sulfide concentrations of the supernatant were determined.
[bookmark: _Toc52978358][bookmark: _Toc142949756]Table S5. Initial and final parameters of the solutions employed for calibration of the polysulfide analysis. 
	Solution
	initial parameters
	final parameters

	
	pH
	[sulfide]
	S(0)/S(-II)
	pH
	[sulfide]

	
	
	
	
	
	final
	Delta

	
	
	(mM)
	(mol/mol)
	
	(mM)
	(mM)

	V1-A
	13.02
	105
	0.44
	12.96
	88.2
	17.1

	V1-B
	13.02
	105
	0.85
	12.89
	71.2
	34.1

	V2-A
	8.03
	114
	0.39
	8.25
	104.5
	9.3

	V2-B
	8.03
	114
	0.79
	8.72
	103.5
	10.3


All solutions had to be diluted (10 to 100 fold) with pure deoxygenated water in order to be measured in the correct absorbance range of the spectrophotometer. The pH of the dilutions was not determined. The absorbance of the solution was recorded over the whole visible spectrum. The collected spectra could be de-convoluted into two Gaussian sub-components (Figure S3 left). The global fit was not perfect, but a very good correlation could be found between the height of component B and the polysulfide concentration inferred from the sulfide consumption components (Figure S3 right).
[image: ][image: ]
[bookmark: _Toc142949757]Figure S2. (left) Colorimetric analysis of a polysulfide solution and (right) calibration curves at 371 nm.
The position of the component B shifted from 368 to 373 nm with decreasing pH. The height relative to the larger component also increased with decreasing pH. The pH of investigated experiments ranged from 5 to 13.5, most being pH ~8-9. It was also observed that the position of component B shifted between 368 and 373 nm, with most samples generally showing an intermediate position of ~371 nm. It was thus decided to employ this wavelength for calibration and determination of polysulfide in all studied samples. Calibration curves were derived from dilutions of the polysulfide stock solutions at various pH, assuming that the total concentration of polysulfide was equal to the corresponding drop in sulfide concentration. Given the uncertainties in sulfide analysis (~2%), that the calibration is based on the difference between two sulfide analysis, and in regard of uncertainties on pH dependence, minimal uncertainties of 5% can be ascribed to the polysulfides determination employing present method.


[bookmark: _Toc142949758]Red rubber silicon seal reaction
[image: ]
[bookmark: _Toc52978397][bookmark: _Toc142949759]Figure S3. Seal (a) before and (b) after extended reaction with concentrated sulfide solutions
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\Seal.png]
[bookmark: _Toc52978398][bookmark: _Toc142949760]Figure S4. Mössbauer spectra of the pristine seal.

[bookmark: _Toc142949761]Calculations formula: How entries in Tables 4, 5 and Fig. were calculated



where:
 is the solid liquid ratio in L·Kg–1 (Tables 1 and 2)
 is the initial sulfide concentration in mM (Tables 1 and 2)
 is the total Fe concentration in the sample in mmol kg–1 (Table S4)
 is the maximum Fe reduction level reached in the sample after reaction, in % (Tables 1 and 2)
 is the Fe reduction level in the raw sample, in % (Table S4)



where
 is the Fe reduction level reached in the sample after reaction, in % (Tables 1 and 2)
 is the massic sulfide consumption in mmol·kg–1 (Tables 1 and 2)



where
 is the sulfide concentration in mM (Tables 1 and 2)
 is the final sulfide concentration





[bookmark: _Toc142949762]Mössbauer spectrometry: parameters and nomenclature
The uncertainties are 0.02 mm∙s–1 for IS, QS, 2ε, and FWHM; 0.5 T for Bhf, and 2% for the relative proportion.
The following nomenclature is used in the description of the Mössbauer parameters:
IS = Isomer shift value relative to that of α-Fe at 300 K (mm s–1)
FWHM = full width at half-height of lines (mm s–1)
QS/2ε = Quadrupole splitting/quadrupole shift (mm s–1)
Bhf = magnetic hyperfine field (Tesla, T)
Para-Fe(II/III) = paramagnetic Fe(II/III)



 [image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\pgv.png]
[bookmark: _Toc52978412][bookmark: _Toc142949763]Figure S5. Mössbauer spectra of pristine and reacted PGV montmorillonite.
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\UPM.png]
[bookmark: _Toc142949764]Figure S6. Mössbauer spectra of pristine and reacted UPM montmorillonite.

[bookmark: _Toc52978372][bookmark: _Toc142949765]Table S6. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted PGV and UPM purified montmorillonite.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	

	PGV – raw (300K – 12 mm s–1) 
	UPM – raw (300K – 4 mm s-1)

	0.36
	0.52
	0.63
	57%
	para-Fe(III)
	0.34
	0.70
	0.65
	97%
	para-Fe(III)

	0.28
	1.55
	0.00
	39%
	para-Fe(III)
	1.12
	0.44
	1.95
	3%
	para-Fe(II)

	PGV – A2 (300K – 12 mm s–1)
	UPM – D1 (300K – 12 mm s–1)

	0.27
	0.55
	0.74
	20%
	para-Fe(III)
	0.28
	0.63
	0.72
	38%
	para-Fe(III)

	1.13
	0.37
	2.78
	80%
	para-Fe(II)
	1.13
	0.35
	2.75
	62%
	para-Fe(II)

	PGV – A2 (300K – 4 mm s–1)
	UPM – D1 (300K – 4 mm s–1)

	0.36
	0.63
	0.65
	21%
	para-Fe(III)
	0.28
	0.71
	0.74
	40%
	para-Fe(III)

	1.15
	0.33
	2.81
	79%
	para-Fe(II)
	1.12
	0.34
	2.73
	40%
	para-Fe(II)

	PGV – A4 (300K – 12 mm s–1)
	1.14
	0.26
	3.02
	20%
	para-Fe(II)

	0.35
	0.6
	0.57
	59%
	para-Fe(III)
	UPM – T1 (300K – 4 mm s–1)

	0.36
	3.00
	0.00
	31%
	para-Fe(III)
	0.32
	0.65
	0.68
	62%
	para-Fe(III)

	1.13
	0.41
	2.65
	10%
	para-Fe(II)
	1.00
	0.36
	1.77
	2%
	para-Fe(II)

	PGV – A5 (300K – 4 mm s–1)
	1.14
	0.28
	2.76
	27%
	para-Fe(II)

	0.34
	0.62
	0.61
	76%
	para-Fe(III)
	1.14
	0.22
	3.00
	9%
	para-Fe(II)

	1.23
	0.58
	2.35
	14%
	para-Fe(II)
	UPM – T2 (300K – 4 mm s–1)

	1.13
	0.29
	2.77
	10%
	para-Fe(II)
	0.33
	0.69
	0.67
	75%
	para-Fe(III)

	
	
	
	
	
	0.98
	0.32
	1.80
	2%
	para-Fe(II)

	
	
	
	
	
	1.15
	0.28
	2.70
	8%
	para-Fe(II)

	
	
	
	
	
	1.15
	0.27
	2.90
	15%
	para-Fe(II)


[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\SWy.png]SWy

[image: ]
[bookmark: _Toc142949766]Figure S7. Mössbauer spectra of pristine and reacted SWy and PGN montmorillonite.

[bookmark: _Toc142949767]Table S7. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted SWy and PGN purified montmorillonite.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	

	PGN – raw (300K – 4 mm s–1) 
	[bookmark: _GoBack]SWy – raw (300K – 4 mm s-1)

	0.36
	0.29
	0.49
	10%
	para-Fe(III)
	0.34
	0.62
	0.51
	67%
	para-Fe(III)

	0.35
	0.50
	0.85
	15%
	para-Fe(III)
	0.49
	0.82
	1.05
	16%
	para-Fe(III)

	0.44
	0.83
	0.97
	21%
	para-Fe(III)
	1.13
	0.42
	2.83
	17%
	para-Fe(II)

	0.26
	1.30
	0.17
	43%
	para-Fe(III)
	
	
	
	
	

	1.14
	0.44
	2.87
	11%
	para-Fe(II)
	
	
	
	
	

	PGN – E1 (300K – 12 mm s–1)
	SWy – T35 (300K – 4 mm s–1)

	0.31
	0.54
	0.73
	27%
	para-Fe(III)
	0.35
	0.65
	0.55
	65%
	para-Fe(III)

	1.10
	0.4
	2.79
	73%
	para-Fe(II)
	1.09
	0.36
	1.88
	2%
	para-Fe(II)

	
	
	
	
	
	1.11
	0.27
	2.59
	11%
	para-Fe(II)

	
	
	
	
	
	1.13
	0.28
	2.91
	22%
	para-Fe(II)

	PGN – E1 (300K – 4 mm s–1)
	SWy – T36 (300K – 4 mm s–1)

	0.33
	0.59
	0.74
	26%
	para-Fe(III)
	0.35
	0.63
	0.53
	56%
	para-Fe(III)

	1.13
	0.38
	2.81
	74%
	para-Fe(II)
	1.13
	0.32
	0.97
	1%
	para-Fe(III)

	
	
	
	
	
	1.17
	0.3
	2.12
	3%
	para-Fe(II)

	
	
	
	
	
	1.13
	0.36
	2.80
	40%
	para-Fe(II)




[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\GeM.png]GEM

[bookmark: _Toc142949768]Figure S8. Mössbauer spectra of pristine and reacted GeM montmorillonite.


[bookmark: _Toc142949769]Table S8. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted GeM montmorillonite.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW

HM
	QS
or 2ε
	Bhf
	Area
(%)
	

	GeM – raw (300K – 12 mm s–1) 
	GeM – raw (77K – 12 mm s–1)

	0.35
	0.67
	0.56
	62%
	para-Fe(III)
	0.46
	0.83
	0.57
	
	75%
	para-Fe(III)

	0.35
	6.00
	0.00
	27%
	para-Fe(III)
	0.41
	0.60
	0.15
	57.4
	2%
	?

	1.16
	0.46
	2.77
	11%
	para-Fe(II)
	0.41
	0.60
	0.15
	53.8
	7%
	?

	
	
	
	
	
	1.29
	0.62
	2.96
	
	16%
	para-Fe(II)

	GeM – T45 (300K – 12 mm s–1)
	GeM – T45 (77K – 12 mm s–1)

	0.32
	0.61
	0.66
	50%
	para-Fe(III)
	0.43
	0.77
	0.65
	
	54%
	para-Fe(III)

	0.35
	6.00
	0.00
	18%
	para-Fe(II)
	0.43
	0.60
	0.55
	57.1
	3%
	?

	1.12
	0.36
	2.77
	32%
	para-Fe(II)
	0.43
	0.60
	-0.14
	53.4
	4%
	?

	
	
	
	
	
	1.26
	0.35
	3.02
	
	39%
	para-Fe(II)

	GeM – T46 (300K – 12 mm s–1)
	GeM – T46 (77K – 12 mm s–1)

	0.33
	0.66
	0.63
	51%
	para-Fe(III)
	0.39
	0.74
	0.67
	
	46%
	para-Fe(III)

	1.13
	0.39
	2.78
	49%
	para-Fe(II)
	0.42
	0.50
	0.29
	55.6
	4%
	?

	
	
	
	
	
	0.63
	0.50
	-0.39
	43.8
	3%
	?

	
	
	
	
	
	1.26
	0.35
	3.03
	
	47%
	para-Fe(II)
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[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\Goethite 77K.png]
[bookmark: _Toc142949770]Figure S9. Mössbauer spectra of pristine and reacted goethite.
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\hematite.png]
[bookmark: _Toc142949771][bookmark: _Ref46495347]Figure S10. Mössbauer spectra of pristine and reacted hematite.
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\maghemite.png]
[bookmark: _Toc142949772]Figure S11. Mössbauer spectra of pristine and reacted maghemite.

[bookmark: _Toc142949773]Table S9. Refined values of Mössbauer parameters and doublet structural attributions for the raw and reacted (oxyhydr)oxides.
	Sample
	experiment
	reaction time
	(oxyhydr)oxide substrate
	reaction product(s)

	
	
	
	IS
	QS
or 2ε
	Bhf
	area 
	IS
	QS
or 2ε
	Bhf
	area 

	
	
	
	(mm·S–1)
	(mm·S–1)
	(T)
	(%)
	(mm·S–1)
	(mm·S–1)
	(T)
	(%)

	300 K 

	Goethite
	Raw
	 
	<0.37>
	<-0.25>
	<36.1>  
	100%
	n.a.

	
	B3 (pH 13)
	11 days
	<0.37>
	<-0.26>
	<36.6>
	98%
	0.16
	0.55
	
	2%

	
	B4
	17 h
	<0.37>
	<-0.25>
	<36.6> 
	95%
	0.16
	0.55
	 
	5%

	
	B5
	22 h
	<0.37>
	<-0.26> 
	<36.7>
	96%
	0.16
	0.57
	
	4%

	
	B6
	6 weeks
	<0.37>
	-<0.26>
	<36.4>
	94%
	0.1
	0.58
	 
	6%

	Hematite
	Raw
	 
	0.38
	-0.20
	51.7
	100%
	n.a.

	
	T5
	24 h
	0.37
	-0.20
	51.5
	98%
	0.14
	0.5
	 
	2%

	
	T6
	1 month
	0.38
	-0.20
	51.00
	100%
	no product

	Maghemite
	Raw
	 
	<0.32>
	<0.00>
	<49.5>
	100%
	n.a.

	
	T38
	24 h
	<0.32>
	<-0.01>
	<48.9>
	95%
	0.15
	0.49
	
	5%

	
	T37
	1 month
	<0.33>
	<0.01>
	<49.3>
	77%
	0.15
	0.5
	 
	6%

	
	
	
	
	
	
	
	<0.47>
	<0.00>
	<43.3>
	17%

	77 K

	Goethite
	Raw
	 
	0.49
	-0.24
	50.2
	100%
	
	
	
	

	
	B5
	22 h
	0.49
	-0.24
	49.8
	95%
	0.28
	0.55
	
	5%

	
	B6
	6 weeks
	0.49
	-0.23
	49.9
	90%
	0.27
	0.55
	 
	10%

	Hematite
	Raw
	 
	0.44
	0.40
	53.9
	100%
	
	
	
	

	
	T5
	24 h
	0.49
	0.39
	53.8
	95%
	0.27
	0.54
	 
	5%

	Maghemite
	Raw
	 
	<0.43>
	<0.01>
	<52.0>
	100%
	 
	 
	 
	 

	
	T37
	24 h
	<0.44>
	<0.01>
	<52.1>
	92%
	0.27
	0.51
	
	7%

	
	T38
	1 month
	<0.46>
	<0.02>
	<52.3>
	84%
	0.27
	0.52
	 
	10%

	
	
	
	
	
	
	
	<0.87>
	<1.23>
	<39.2>
	7%




[image: ]
[bookmark: _Toc142949774]Figure S12. Variation of the isomer shift (IS) with the temperature, following the second-order Doppler shift, modeled (lines) by the Debye equation (c.f. Schröder et al., 2020 and ref therein). Data (points) from Schröder et al. (2020) and the present study. IS of present Fe(III)Sx species was modeled using an IS at 0K (IS0) of 0.285 mm·s–1 and a Debye temperature (ΘM) of 350 K.


[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\T7-T11.png]
[bookmark: _Toc95998250][bookmark: _Toc142949775]Figure S13. 300K Mössbauer spectra of sample Syn-Mix pristine and reacted with sulfide for 1 h (T7) to 24 h (T12)
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\T12-T16.png]
[bookmark: _Toc95998251][bookmark: _Toc142949776]Figure S14. 300K Mössbauer spectra of sample Syn-Mix reacted with sulfide for 24 h to 1 month (T16)
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\T13-16 77K.png]
[bookmark: _Toc95998252][bookmark: _Toc142949777]Figure S15. 77K Mössbauer spectra of sample Syn-Mix reacted with sulfide for 1 week (T13) and 1 month (T16).
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[bookmark: _Toc95998253][bookmark: _Toc142949778]Table S10. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted Syn-Mix.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	

	Syn-Mix – raw (300K – 12 mm s–1)
	Syn-Mix – T12 (300K – 12 mm s–1)

	0.34
	0.72
	0.55
	
	48%
	para-Fe(III)
	0.36
	0.71
	0.51
	
	43%
	para-Fe(III)

	0.36
	6.00
	0.00
	
	25%
	para-Fe(III)
	0.37
	0.51
	-0.28
	37.9
	20%
	goethite

	0.38
	0.51
	-0.23
	38.0
	20%
	Goethite
	0.47
	0.48
	-0.72
	31.1
	5%
	goethite

	1.16
	0.35
	2.82
	
	7%
	para-Fe(II)
	1.14
	0.42
	2.83
	
	32%
	para-Fe(II)

	Syn-Mix – T7 (300K – 12 mm s–1)
	Syn-Mix – T13 (300K – 12 mm s–1)

	0.36
	0.71
	0.57
	
	52%
	para-Fe(III)
	0.34
	0.70
	0.45
	
	40%
	para-Fe(III)

	0.36
	6.00
	0.00
	
	10%
	para-Fe(III)
	
	
	
	
	
	

	0.38
	0.32
	-0.28
	38.2
	11%
	Goethite
	0.37
	0.54
	-0.28
	39.1
	11%
	goethite

	0.43
	0.66
	-0.25
	35.1
	8%
	Goethite
	0.39
	0.54
	-0.05
	36.9
	7%
	goethite

	1.10
	0.43
	2.80
	
	19%
	para-Fe(II)
	1.09
	0.58
	2.63
	
	42%
	para-Fe(II)

	Syn-Mix – T8 (300K – 12 mm s–1)
	Syn-Mix – T14 (300K – 12 mm s–1)

	0.35
	0.67
	0.52
	
	46%
	para-Fe(III)
	0.36
	0.59
	0.54
	
	38%
	para-Fe(III)

	0.36
	6.00
	0.00
	
	21%
	para-Fe(III)
	
	
	
	
	
	

	0.38
	0.36
	-0.3
	38.2
	14%
	Goethite
	0.40
	0.61
	-0.18
	37.9
	21%
	goethite

	0.40
	0.26
	-0.26
	35.6
	3%
	Goethite
	0.38
	0.36
	-0.18
	33.9
	3%
	goethite

	1.14
	0.36
	2.81
	
	16%
	para-Fe(II)
	1.14
	0.41
	2.85
	
	39%
	para-Fe(II)

	Syn-Mix – T9 (300K – 12 mm s–1)
	Syn-Mix – T15 (300K – 12 mm s–1)

	0.35
	0.67
	0.55
	
	48%
	para-Fe(III)
	0.35
	0.59
	0.52
	
	38%
	para-Fe(III)

	0.36
	6.00
	0.00
	
	8%
	para-Fe(III)
	
	
	
	
	
	

	0.37
	0.42
	-0.25
	38.0
	17%
	Goethite
	0.38
	0.34
	-0.28
	38.6
	14%
	goethite

	0.56
	0.47
	-0.33
	33.1
	5%
	Goethite
	0.63
	0.95
	-0.28
	35
	8%
	goethite

	1.13
	0.44
	2.85
	
	22%
	para-Fe(II)
	1.14
	0.38
	2.82
	
	40%
	para-Fe(II)

	Syn-Mix – T10 (300K – 12 mm s–1)
	Syn-Mix – T16 (300K – 12 mm s–1)

	0.36
	0.63
	0.52
	
	42%
	para-Fe(III)
	0.33
	0.66
	0.55
	
	40%
	para-Fe(III)

	0.36
	6.00
	0.00
	
	13%
	para-Fe(III)
	
	
	
	
	
	

	0.39
	0.49
	-0.28
	37.9
	17%
	Goethite
	0.39
	0.39
	-0.28
	38.4
	12%
	goethite

	0.44
	0.30
	-0.28
	35
	4%
	Goethite
	0.47
	1.10
	-0.51
	34.4
	8%
	goethite

	1.16
	0.46
	2.86
	
	24%
	para-Fe(II)
	1.15
	0.52
	2.84
	
	40%
	para-Fe(II)

	Syn-Mix – T11 (300K – 12 mm s–1)
	

	0.34
	0.58
	0.51
	
	41%
	para-Fe(III)
	
	
	
	
	
	

	0.36
	6.00
	0.00
	
	20%
	para-Fe(III)
	
	
	
	
	
	

	0.37
	0.34
	-0.26
	37.9
	14%
	Goethite
	
	
	
	
	
	

	1.14
	0.38
	2.76
	
	25%
	para-Fe(II)
	
	
	
	
	
	

	Syn-Mix – T13 (77K – 12 mm s–1)
	Syn-Mix – T16 (77K – 12 mm s–1)

	0.45
	0.66
	0.56
	
	42%
	para-Fe(III)
	0.30
	0.64
	0.55
	
	40%
	para-Fe(III)

	0.49
	0.37
	-0.24
	50.2
	18%
	Goethite
	0.32
	0.36
	-0.24
	49.9
	16%
	Goethite

	0.49
	0.50
	0.18
	56.0
	2%
	Goethite
	0.32
	0.44
	0.10
	55
	3%
	Goethite

	1.25
	0.37
	3.03
	
	38%
	para-Fe(II)
	1.10
	0.36
	3.01
	
	41%
	para-Fe(II)




[image: ]
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\T17-19 300K.png]
[bookmark: _Toc95998254][bookmark: _Toc142949779]Figure S16. 300K Mössbauer spectra of Wyoming bentonite WyoB pristine and reacted with sulfide for 1 h (T17) to 24 h (T21)

[bookmark: _Toc95998255][bookmark: _Toc142949780]Table S11. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted Wyoming bentonite WyoB (samples T17 to T19).
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	

	
	WyoB – raw (300K – 12 mm s–1) 

	
	
	
	
	
	0.24
	0.44
	0.74
	17%
	para-Fe(III)

	
	
	
	
	
	0.43
	0.56
	0.48
	21%
	para-Fe(III)

	
	
	
	
	
	0.08
	0.87
	0.7
	17%
	para-Fe(III)

	
	
	
	
	
	0.47
	0.98
	0.93
	26%
	para-Fe(III)

	
	
	
	
	
	1.19
	0.16
	3.01
	2%
	para-Fe(II)

	
	
	
	
	
	1.28
	0.26
	2.52
	7%
	para-Fe(II)

	
	
	
	
	
	1.13
	0.47
	2.04
	10%
	para-Fe(II)

	WyoB – T17 (300K – 12 mm s–1)
	WyoB – T17 (300K – 4 mm s–1)

	0.33
	0.50
	0.57
	30%
	para-Fe(III)
	0.35
	0.56
	0.61
	32%
	para-Fe(III)

	1.14
	0.37
	2.79
	70%
	para-Fe(II)
	1.25
	0.36
	1.80
	3%
	para-Fe(II)

	
	
	
	
	
	1.14
	0.32
	2.69
	34%
	para-Fe(II)

	
	
	
	
	
	1.14
	0.28
	2.9
	31%
	para-Fe(II)

	WyoB – T18 (300K – 12 mm s–1)
	WyoB – T18 (300K – 4 mm s–1)

	0.33
	0.57
	0.62
	31%
	para-Fe(III)
	0.33
	0.47
	0.61
	
	29%

	1.15
	0.36
	2.79
	69%
	para-Fe(II)
	1.23
	0.36
	1.79
	
	5%

	
	
	
	
	
	1.15
	0.30
	2.74
	
	46%

	
	
	
	
	
	1.14
	0.22
	2.94
	
	20%

	WyoB – T19 (300K – 12 mm s–1)
	WyoB – T19 (300K – 4 mm s–1)

	0.34
	0.50
	0.57
	26%
	para-Fe(III)
	0.35
	0.5
	0.62
	
	27%

	1.14
	0.36
	2.79
	74%
	para-Fe(II)
	1.55
	0.36
	1.74
	
	5%

	
	
	
	
	
	1.16
	0.29
	2.69
	
	30%

	
	
	
	
	
	1.15
	0.28
	2.9
	
	38%




[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\MX80 T22-26.png]
[bookmark: _Toc95998256][bookmark: _Toc142949781]Figure S17. 300K Mössbauer spectra of Wyoming bentonite WyoB reacted with sulfide for 48 h (T22) and 1 month (T27)
[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\T20-T22.png]
[bookmark: _Toc95998257][bookmark: _Toc142949782]Figure S18. 77K Mössbauer spectra of WyoB reacted with sulfide for 12 h (T20) and 48 h (T22)

[bookmark: _Toc95998258][bookmark: _Toc142949783]Table S12. Refined values of Mössbauer parameters and doublet structural attributions for reacted WyoB (samples T20 to T26).
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	

	WyoB – T20 (300K – 4 mm s–1)
	WyoB – T23 (300K – 4 mm s–1)

	0.33
	0.51
	0.62
	25%
	para-Fe(III)
	0.33
	0.47
	0.63
	25%
	para-Fe(III)

	1.23
	0.36
	1.84
	5%
	para-Fe(II)
	1.21
	0.36
	1.81
	5%
	para-Fe(II)

	1.15
	0.33
	2.72
	44%
	para-Fe(II)
	1.15
	0.28
	2.71
	33%
	para-Fe(II)

	1.14
	0.28
	2.93
	26%
	para-Fe(II)
	1.14
	0.28
	2.96
	37%
	para-Fe(II)

	WyoB – T21 (300K – 4 mm s–1)
	WyoB – T24 (300K – 4 mm s–1)

	0.32
	0.48
	0.63
	27%
	para-Fe(III)
	0.33
	0.47
	0.60
	21%
	para-Fe(III)

	1.18
	0.36
	1.80
	4%
	para-Fe(II)
	1.21
	0.36
	1.85
	2%
	para-Fe(II)

	1.14
	0.3
	2.71
	44%
	para-Fe(II)
	1.14
	0.31
	2.71
	48%
	para-Fe(II)

	1.14
	0.26
	2.93
	26%
	para-Fe(II)
	1.14
	0.28
	2.95
	29%
	para-Fe(II)

	WyoB – T22 (300K – 4 mm s–1)
	WyoB – T26 (300K – 4 mm s–1)

	0.30
	0.47
	0.65
	23%
	para-Fe(III)
	0.33
	0.41
	0.57
	20%
	para-Fe(III)

	1.17
	0.58
	2.03
	9%
	para-Fe(II)
	1.3
	0.36
	1.79
	5%
	para-Fe(II)

	1.14
	0.28
	2.74
	43%
	para-Fe(II)
	1.18
	0.29
	2.74
	38%
	para-Fe(II)

	1.13
	0.27
	2.98
	24%
	para-Fe(II)
	1.18
	0.29
	2.95
	37%
	para-Fe(II)

	WyoB – T20 (77K – 4 mm s–1)
	WyoB – T22 (77K – 4 mm s–1)

	0.45
	0.59
	0.61
	25%
	para-Fe(III)
	0.32
	0.57
	0.6
	22%
	para-Fe(III)

	1.26
	0.29
	3.04
	71%
	para-Fe(II)
	1.14
	0.31
	3.07
	58%
	para-Fe(II)

	1.22
	0.29
	2.34
	4%
	para-Fe(II)
	1.12
	0.40
	2.87
	20%
	para-Fe(II)




[image: ]
[bookmark: _Toc95998259][bookmark: _Toc142949784]Figure S19. Mössbauer spectra of pristine and reacted GreB.


[bookmark: _Toc95998260][bookmark: _Toc142949785]Table S13. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted GreB.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	

	GreB – raw (300K – 4 mm s–1) 
	GreB – raw (300K – 4 mm s–1)

	0.33
	0.59
	0.6
	87%
	para-Fe(III)
	
	
	
	
	

	1.14
	0.44
	2.8
	13%
	para-Fe(II)
	
	
	
	
	

	GreB – T27 (300K – 4 mm s–1)
	GreB – T27 (300K – 4 mm s–1)

	0.25
	0.23
	0.39
	30%
	para-Fe(III)
	0.43
	0.31
	0.59
	65%
	para-Fe(III)

	0.25
	0.5
	0.60
	29%
	para-Fe(III)
	1.30
	0.45
	2.78
	12%
	para-Fe(II)

	1.22
	0.36
	1.16
	4%
	para-Fe(III)
	1.27
	0.37
	3.11
	23%
	para-Fe(II)

	1.42
	0.43
	2.34
	19%
	para-Fe(II)
	
	
	
	
	

	1.31
	0.26
	2.94
	18%
	para-Fe(II)
	
	
	
	
	

	GreB – T28 (300K – 4 mm s–1)
	GreB – T28 (300K – 4 mm s–1)

	0.32
	0.37
	0.59
	64%
	para-Fe(III)
	0.43
	0.43
	0.58
	45%
	para-Fe(III)

	1.14
	0.35
	2.78
	26%
	para-Fe(II)
	0.39
	0.42
	0.67
	14%
	para-Fe(III)

	1.12
	0.22
	2.97
	10%
	para-Fe(II)
	1.27
	0.30
	2.85
	14%
	para-Fe(II)

	
	
	
	
	
	1.26
	0.30
	3.13
	27%
	para-Fe(II)




[image: C:\Users\Hadi\Pictures\Taf\schemes\Sulphides\Moss\Laviosa.png]
[bookmark: _Toc95998261][bookmark: _Toc142949786]Figure S20. Mössbauer spectra of pristine and reacted ItaB.



[bookmark: _Toc95998262][bookmark: _Toc142949787]Table S14. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted ItaB.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	

	ItaB – raw (300K – 12 mm s–1)
	ItaB – T12 (77K – 12 mm s–1)

	0.34
	0.58
	0.57
	
	72%
	para-Fe(III)
	0.46
	0.63
	0.60
	
	75%
	para-Fe(III)

	0.38
	0.46
	-0.17
	50.6
	18%
	Hematite
	0.49
	0.55
	-0.13
	53.1
	18%
	hematite

	0.35
	0.57
	-0.09
	47.9
	10%
	Goethite
	0.5
	0.45
	-0.22
	50.8
	7%
	goethite

	ItaB – T31 (300K – 12 mm s–1)
	ItaB – T31 (77K – 12 mm s–1)

	0.34
	0.52
	0.57
	
	66%
	para-Fe(III)
	0.36
	0.63
	0.57
	
	67%
	para-Fe(III)

	0.33
	0.36
	-0.2
	49
	27%
	goe+hem
	0.39
	0.39
	-0.16
	50.9
	12%
	hematite

	
	
	
	
	
	
	0.34
	0.74
	0.02
	48.3
	14%
	goethite

	1.10
	0.42
	2.70
	
	7%
	para-Fe(II)
	1.27
	0.50
	2.85
	
	7%
	para-Fe(II)

	ItaB – T32 (300K – 12 mm s–1)
	ItaB – T32 (77K – 12 mm s–1)

	0.36
	0.57
	0.59
	
	61%
	para-Fe(III)
	0.46
	0.58
	0.59
	
	57%
	para-Fe(III)

	0.38
	0.44
	-0.10
	50.7
	16%
	Hematite
	0.48
	0.48
	-0.09
	53
	22%
	hematite

	0.35
	0.54
	-0.25
	47.5
	9%
	Goethite
	0.45
	0.76
	-0.18
	49.3
	7%
	goethite

	1.16
	0.52
	2.68
	
	14%
	para-Fe(II)
	1.27
	0.46
	2.97
	
	14%
	para-Fe(II)
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[bookmark: _Toc95998263][bookmark: _Toc142949788]Figure S21. Mössbauer spectra of pristine and reacted IndB.


[bookmark: _Toc95998264][bookmark: _Toc142949789]Table S15. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted Indian bentonite Asha.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	

	IndB – raw (300K – 4 mm s–1)
	IndB – T12 (77K – 12 mm s–1)

	0.36
	0.67
	0.57
	94%
	para-Fe(III)
	0.46
	0.86
	0.58
	
	56%
	para-Fe(III)

	0.41
	0.36
	0.52
	6%
	para-Fe(III)
	
	
	
	
	
	

	
	
	
	
	
	0.50
	0.44
	-0.20
	54.8
	6%
	hematite

	
	
	
	
	
	0.48
	
	-0.18
	47.4
	38%
	goethite

	IndB – T29 (300K – 4 mm s–1)
	IndB – T29 (77K – 12 mm s–1)

	0.37
	0.45
	0.55
	80%
	para-Fe(III)
	0.46
	0.52
	0.5
	
	41%
	para-Fe(III)

	0.85
	0.36
	1.82
	5%
	para-Fe(III)
	
	
	
	
	
	

	
	
	
	
	
	0.46
	0.49
	-0.07
	52.7
	14%
	hematite

	
	
	
	
	
	<0.49>
	
	<-0.24>
	<47.9>
	32%
	goethite

	1.13
	0.38
	2.78
	15%
	para-Fe(II)
	1.26
	0.43
	2.96
	
	13%
	para-Fe(II)

	IndB – T30 (300K – 4 mm s–1)
	IndB – T30 (77K – 12 mm s–1)

	0.37
	0.48
	0.59
	73%
	para-Fe(III)
	0.43
	0.57
	0.56
	
	40%
	para-Fe(III)

	0.19
	0.36
	2.12
	2%
	para-Fe(III)
	
	
	
	
	
	

	0.98
	0.44
	1.6
	6%
	para-Fe(III)
	
	
	
	
	
	

	
	
	
	
	
	0.47
	0.48
	-0.13
	53
	13%
	hematite

	
	
	
	
	
	<0.49>
	
	<-0.26>
	<48.2>
	30%
	goethite

	1.14
	0.41
	2.79
	19%
	para-Fe(II)
	1.26
	0.46
	2.94
	
	17%
	para-Fe(II)
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[bookmark: _Toc95998265][bookmark: _Toc142949790]Figure S22. Mössbauer spectra of pristine and reacted CzeB.

[bookmark: _Toc95998266][bookmark: _Toc142949791]Table S16. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted Czech bentonite Rokle.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	

	CzeB – raw (300K – 4 mm s–1)
	CzeB – T12 (77K – 12 mm s–1)

	0.37
	0.65
	0.51
	89%
	para-Fe(III)
	0.47
	0.96
	0.61
	
	64%
	para-Fe(III)

	0.41
	0.36
	1.30
	7%
	para-Fe(III)
	0.51
	0.44
	-0.27
	52.7
	4%
	Hematite

	
	
	
	
	
	0.50
	
	-0.18
	46.1
	30%
	Goethite

	1.07
	0.49
	2.31
	4%
	para-Fe(II)
	1.23
	0.44
	3.05
	
	2%
	para-Fe(II)

	CzeB – T33 (300K – 4 mm s–1)
	CzeB – T33 (77K – 12 mm s–1)

	0.38
	0.51
	0.56
	77%
	para-Fe(III)
	0.46
	0.57
	0.51
	
	42%
	para-Fe(III)

	
	
	
	
	
	<0.49>
	
	<-0.25>
	<47.6>
	36%
	goe+hem

	1.15
	0.36
	1.72
	4%
	para-Fe(II)
	1.25
	0.48
	2.94
	
	22%
	para-Fe(II)

	1.08
	0.31
	2.49
	7%
	para-Fe(II)
	
	
	
	
	
	

	1.13
	0.32
	2.91
	12%
	para-Fe(II)
	
	
	
	
	
	

	CzeB – T34 (300K – 4 mm s–1)
	CzeB – T34 (77K – 12 mm s–1)

	0.36
	0.53
	0.55
	73%
	para-Fe(III)
	0.46
	0.55
	0.52
	
	41%
	para-Fe(III)

	
	
	
	
	
	<0.49>
	
	<-0.23>
	<47.9>
	33%
	goe+hem

	1.31
	0.34
	1.43
	4%
	para-Fe(II)
	1.26
	0.48
	2.95
	
	26%
	para-Fe(II)

	1.23
	0.34
	2.13
	7%
	para-Fe(II)
	
	
	
	
	
	

	1.16
	0.34
	2.81
	16%
	para-Fe(II)
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[bookmark: _Toc95998267][bookmark: _Toc142949792]Figure S23. Mössbauer spectra of pristine and reacted GeoB.

[bookmark: _Toc95998268][bookmark: _Toc142949793]Table S17. Refined values of Mössbauer parameters and doublet structural attributions for pristine and reacted Georgian bentonite Be-Ge.
	Hyperfine parameters
	Attribution
	Hyperfine parameters
	Attribution

	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	
	IS
	FW
HM
	QS
or 2ε
	Bhf
	Area
(%)
	

	GeoB – raw (300K – 12 mm s–1)
	GeoB – raw (77K – 12 mm s–1)

	0.36
	0.56
	0.57
	
	59%
	para-Fe(III)
	0.46
	0.80
	0.60
	
	72%
	para-Fe(III)

	0.38
	4.00
	0.00
	
	28%
	para-Fe(III)
	0.40
	0.64
	0.06
	54.5
	7%
	oxyhydr.

	
	
	
	
	
	
	0.51
	0.36
	-0.22
	49.5
	5%
	goethite

	1.13
	0.34
	2.79
	
	13%
	para-Fe(II)
	1.27
	0.46
	2.96
	
	16%
	para-Fe(II)

	GeoB – T43 (300K – 12 mm s–1)
	GeoB – T43 (77K – 12 mm s–1)

	0.33
	0.75
	0.59
	
	59%
	para-Fe(III)
	0.46
	0.79
	0.62
	
	62%
	para-Fe(III)

	0.31
	6.00
	0.00
	
	10%
	para-Fe(III)
	0.49
	0.70
	0.20
	54.4
	8%
	oxyhydr.

	0.27
	0.36
	-0.12
	50.4
	4%
	oxyhydr.
	0.50
	0.50
	-0.22
	49.9
	4%
	goethite

	1.16
	0.49
	2.75
	
	27%
	para-Fe(II)
	1.27
	0.38
	3.02
	
	26%
	para-Fe(II)

	GeoB – T44 (300K – 12 mm s–1)
	GeoB – T44 (77K – 12 mm s–1)

	0.35
	0.61
	0.56
	
	52%
	para-Fe(III)
	0.48
	0.66
	0.57
	
	46%
	para-Fe(III)

	
	
	
	
	
	
	0.48
	0.60
	0.30
	54.5
	6%
	oxyhydr.

	0.32
	0.36
	-0.12
	50.3
	5%
	oxyhydr.
	0.50
	0.60
	-0.23
	49.5
	2%
	goethite

	1.13
	0.42
	2.78
	
	43%
	para-Fe(II)
	1.26
	0.39
	3.01
	
	46%
	para-Fe(II)
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