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[bookmark: _Toc64887498]S1: Supplementary FTIR and XRD patterns of unaltered materials
[bookmark: _Toc64887499]S1.1 Assignment of FTIR bands
	FTIR-PAS analyses were carried out on a Varian FTS 7000 FTIR spectrometer in the Inorganic Materials & Nanomaterials lab at the University of Nevada, Las Vegas (UNLV). The use of photoacoustic techniques allowed samples to be analyzed with minimal preparation and was non-destructive to the sample. Absorption spectra were obtained on loosely packed powdered samples. For all runs, the scanning speed was 2.5 kHz, with 64 scans collected at a resolution of 4 cm-1 over the 4,000-400 cm-1 (2.5-25 μm) range. For each sample, the sample chamber with the sample was run through an open helium purge for ten minutes, followed by a closed helium purge for another ten minutes in order to minimize contamination from atmospheric gases. Carbon black was used to obtain a background spectrum for each run, and this background spectrum was used as a correction for all sample spectra in order to remove absorptions due to CO2 and other atmospheric gases.
	The FTIR spectra for Fe-free allophane, Fe-poor allophane, and Fe-rich allophane are shown in Fig. S1. The broad band at 3400 cm-1 (2.94 μm) is due to stretching vibration of H2O molecules. The band centered at 1645 cm-1 (6.08 μm) is assigned to bending vibration of H2O molecules and is much sharper than the stretching modes. Based on the low intensity of the sharp H2O bending band, compared with the properties of the H2O stretching band, we conclude, in agreement with previous observations, that most of the water in our synthetic materials is likely adsorbed rather than structural (Wada, 1989; Ohashi et al., 2002; Montarges-Pelletier et al., 2005). The energy and short lifetime of the vibrational state is typical for water that is not structurally bound, indicating that this band is likely due to adsorbed water. Bands at 1030 cm-1 (9.71 μm) and 940 cm-1 (10.64 μm) are due to Si-O-Al stretching (Bishop et al., 2013). A band due to O-H and/or Al-O bending exists near 620 cm-1 (16.13 μm) (Bishop et al., 2013). Of our synthetic materials, Fe-free allophane has the clearest 620 cm-1 band, although it is shifted to higher wavenumber (~630 cm-1 or 15.87 μm) compared to the reference material described by Rampe et al. (2012) and shown in(e.g., Fig. S1), which may be due to the higher Si/Al ratio of our material (Si/Al ≈ 1) versus the reference material (Si/Al = 0.44). The band is distinguishable in Fe-poor allophane, and shifted to even further to the lefthigher wavenumber (~696 cm-1 or 14.37 μm), possibly due to the influence of Fe-O bending vibrations. The band is located at ~670 cm-1 (14.93 μm) in Fe-rich allophane, although it is difficult to distinguish in this dataset due to noise. 



[bookmark: _Toc64887500]S1.2 Figure: Comparison of FTIR with literature

[image: ]
Fig.ure S1. FTIR spectra from synthetic Fe-free allophane, Fe-poor allophane, and Fe-rich allophane compared to the VNIR pattern of a synthetic allophane with Si/Al ratio of 0.44 (Rampe et al., 2012). Differing Si/Al ratios are likely responsible for the shifts in wavenumber and intensity in the peak around 620 cm-1. Patterns are offset for clarity.




[bookmark: _Toc64887501]S1.3: Figure: Comparison of XRD patterns with literature
	All materials, both reacted and unreacted, were examined with a PANalytical X’Pert Pro X-ray diffraction instrument using Co Kα radiation and a spinner stage. The materials were ground in an agate mortar and pestle, with the exception of unreacted Fe-free allophane, and were sieved to <75 μm with a steel sieve. Unreacted Fe-free allophane was not ground because a sufficient portion of the sample for XRD analysis passed through the 75 μm sieve without being ground. For all runs, the beam knife was in position 6 (fully lowered) to aid in the resolution of low-angle peaks. Fig. S2 shows the obtained diffraction patterns of our synthetic materials compared with allophane (Si/Al = 0.44) synthesized by Rampe et al. (2012). The patterns have been offset for clarity.


[image: ]
Fig.ure S2. Synthetic Fe-free allophane, Fe-poor allophane, and Fe-rich allophane compared with synthetic allophane with a Si/Al ratio of 0.44 (Rampe et al., 2012). Patterns are offset for clarity.

[bookmark: _Toc64887502]S2: Differential scanning calorimetry/evolved gas analysisEGA of unaltered samples
[bookmark: _Toc64887503]S2.1: Figures: Evolved gas analysis
[image: ]
Fig. S3 Mass-18 H2O release from synthetic Fe-free allophane (a), Fe-poor allophane (b), and Fe-rich allophane (c). Mass-18 H2O release was measured to investigate adsorbed and/or structural water. Samples were run in duplicate to allow estimates of uncertainty. The sharp peak around 130-150ºC with a broad shoulder extending out to ~400°C agrees well with other literature values for allophane EGA (e.g., Bish and Duffy 1990; Rampe et al. 2016).
[image: ]
Fig. S4 Mass-32 O2 release from synthetic Fe-free allophane (a), Fe-poor allophane (b), and Fe-rich allophane (c). Mass-32 O2 release was measured to provide a baseline comparison with the O2 releases due to per/chlorate in martian samples (e.g., Sutter et al. 2017). Samples were run in duplicate to allow estimates of uncertainty. The O2 release occurs concurrently with the H2O release in all samples, indicating that the O2 release is due to fragmentation of water in the mass spectrometer.

[bookmark: _Toc64887504]S2.2: Differential scanning calorimetry methods
	Differential scanning calorimetry (DSC) and eEvolved gas analysis (EGA) wereas conducted on unaltered samples of Fe-free allophane, Fe-poor allophane, and Fe-rich allophane under SAM-like conditions (i.e., ramp rate of 35 °C per minute, pressure of 30 mbar, and helium carrier gas). The DSC curves (Fig. S5) were used to identify the characteristic exothermic peak of allophane transformation to mullite at ~900°C. The pyrolysis products of interest were: 
H2O (mass 18), for releases of adsorbed and/or structural water (Fig. S3);
O2 (mass 32), for a baseline comparison with the O2 releases due to per/chlorate in martian samples (e.g. Sutter et al., 2017) (Fig. S4).
[bookmark: _Toc64887505]S2.2: Figure: Differential scanning calorimetry
[image: ]Fig. S5 Differential scanning calorimetry (DSC) curves for Fe-free allophane, Fe-poor allophane, and Fe-rich allophane. The exothermic peak at 950 ± 14°C is characteristic of the transformation of allophane to mullite (Ossaka et al. 1971). This peak shifts to lower temperatures as Fe content increases (924 ± 1°C in Fe-poor allophane and 791 ± 1°C in Fe-rich allophane) due to the formation of an intermediate silico-alumina spinel phase during the transformation to mullite (Ossaka et al. 1971).
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Figure S3: Mass-18 H2O release from synthetic Fe-free allophane (a), Fe-poor allophane (b), and Fe-rich allophane (c). Samples were run in duplicate to allow estimates of uncertainty. The sharp peak around 130-150 ºC with a broad shoulder extending out to ~400 °C agrees well with other literature values for allophane EGA (Bish and Duffy, 1990).
[image: ]
Figure S4: Mass-32 O2 release from synthetic Fe-free allophane (a), Fe-poor allophane (b), and Fe-rich allophane (c). Samples were run in duplicate to allow estimates of uncertainty. Because the O2 release occurs concurrently with the H2O release in all samples, it is likely that the O2 release is due to fragmentation of water in the mass spectrometer.

[bookmark: _Toc64887506]S3: Microscopy of unaltered samples
[bookmark: _Toc64887507]S3.1: Figure: SEM/EDS of unaltered materials
	Samples of unaltered synthetic Fe-free allophane, Fe-poor allophane, and Fe-rich allophane (Fig. S5-S6) were examined with SEM. A range of grain sizes were observed, from very fine (d < 5 μm) to very coarse (d > 300 μm). Spot analyses with EDS revealed that there were no noticeable differences in composition between the large and small grains.
[image: ]
Fig.ure S65. SEM images of unaltered synthetic Fe-free allophane (a), Fe-poor allophane (b), and Fe-rich allophane (c). The "fluffy" texture of the grains is indicative of nanoball structures.

[bookmark: _Toc64887508]S3.2: Figure: FE-SEM of unaltered samples
[image: ]
Fig.ure S76. FE-SEM images of synthetic Fe-free allophane (a), Fe-poor allophane (b), and Fe-rich allophane (c). The "fluffy" texture of the grains indicates that they are aggregates of nanoballs, each ~5 nm in diameter. The apparent “smooth” regions in the Fe-rich allophane sample (right) are likely more of the same nanoball texture that is significantly out of focus due to the topography of the samples.



[bookmark: _Toc64887509]S4. Dissolution
S4: Dissolution

	Dissolution experiments were carried out in batch-reactor format at 25 °C. Suspensions of 150.0 ± 0.4 mg sample in 180 mL of 0.01 M NaCl solution were adjusted to a starting pH of 3, 5, 7, or 10 with high-purity HNO3 or NaOH. Samples were sieved to <355 μm, but were not ground. The pH was not buffered, and all solutions were allowed to exchange with the atmosphere. Each sample was run in duplicate, and each pH condition was run with a method blank consisting of 180 mL of pH-adjusted solution containing no sample. Solution aliquots (10 mL) were taken periodically based on preliminary dissolution experiments, and 8 mL of each aliquot was filtered and acidified with high-purity HNO3. The remaining unfiltered 2 mL was used to measure the pH of the solution. Concentrations of Si, Al, and Fe in each solution aliquot were measured by flame atomic absorption.

[bookmark: _Toc64887510]S4.1: Figure: Change in pH over course of entire reaction (past linear portion used for dissolution rates)

[image: ]
Fig.ure S87. Change in pH with time over course of entire experiment for (a) initial pH of 3, (b) initial pH of 5, (c) initial pH of 7, and (d) and initial pH of 10. Linear regions used for rate determination are shaded. Solutions were not buffered and were allowed to exchange with the atmosphere. Full data sheets for all experiments are given in Section S109.

[bookmark: _Toc64887511]S4.2: Figure: Fe release

[image: ]Fig.ure S98. Moles of Fe released into solution with time for Fe-rich allophane duplicates in experiments with initial pH of 3. Data Sheets S36-S38 (Section S9 below) show Fe concentration in solution and solution pH for each experiment with detectable Fe above the practical quantitation limit of the spectrometer (0.2 mg L-1) at each time point.


[bookmark: _Toc64887512]S4.3: Figure: Al release
[image: ]

Fig.ure S109. Moles of Al released into solution with time for Fe-free allophane, Fe-poor allophane, and Fe-rich allophane in experiments with initial pH of 3. Data Sheets S26-S35 (Section S109 below) show Al concentration in solution and solution pH for each experiment with detectable Al above the practical quantitation limit of the spectrometer (1.0 mg  L-1) at each time point.

[bookmark: _Toc64887513]S4.4: Figures: Silica release
[image: ]
Fig.ure S110. Silica release from Fe-free allophane, Fe-poor allophane, and Fe-rich allophane duplicates for experiments with initial pH of 3.
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Fig.ure S121. Silica release from Fe-free allophane, Fe-poor allophane, and Fe-rich allophane duplicates for experiments with initial pH of 5.

[image: ]
Fig.ure S132. Silica release from Fe-free allophane, Fe-poor allophane, and Fe-rich allophane duplicates for experiments with initial pH of= 7. Insets show an expanded view of the first four days. Note scale differences.

[image: ]
Fig.ure S143. Silica release from Fe-free allophane, Fe-poor allophane, and Fe-rich allophane duplicates for experiments with initial pH of= 10. Data Sheets S1-S25 (Section S109 below) show silica concentration in solution and solution pH for each experiment at each time point.

[bookmark: _Toc64887514]S5: Figure: Supplementary XRD patterns of altered materials
	Broad low-angle peaks (~10° 2θ) were observed in Fe-free allophane reacted at pH 3, 7, and 10; in Fe-poor allophane reacted at pH 3; and in Fe-rich allophane reacted at pH 10. No broad low-angle peaks were observed in any of the unreacted material. The only sharp crystalline peaks observed were from quartz, which is likely contamination from the grinding process.
[image: ]

Fig.ure S1154. XRD patterns for unreacted Fe-free allophane, Fe-poor allophane, Fe-rich allophane (a), and the final solid material from all Fe-free allophane (b), Fe-poor allophane (c), and Fe-rich allophane (d) dissolution experiments. Patterns are offset for clarity. Minor quartz impurities are likely the result of grinding in agate mortar and pestle. Broad low-angle peaks (~10° 2θ) may indicate the formation of clay mineral precursors. Ph? = possible incipient phyllosilicate, Qtz = quartz.



[bookmark: _Toc64887515]S6: Microscopy of altered materials
[bookmark: _Toc64887516]S6.1 Figures: SEM/EDS of altered materials
	Samples of Fe-rich allophane reacted at pH ~4 for 2 days (Fig. S15) and ~30 days (Fig. S16) were examined with SEM and EDS. For the Fe-rich allophane sample reacted at pH ~4, grains tended to become smaller and less cohesive with increasing reaction time. No significant difference in composition was observed by EDS between samples reacted for different amounts of time.

[image: ]Fig.ure S1165: SEM of Fe-rich allophane reacted in 0.1M NaCl solution at pH ~4 for two days. Although selected grains are smaller than those in the unaltered Fe-rich allophane, overall grain-size distribution did not appear significantly different.

[image: ]Fig.ure S1176: SEM of Fe-rich allophane reacted in 0.1M NaCl solution at pH ~4 for one month.

[bookmark: _Toc64887517]S6.2: Figures: TEM of altered materials
	In the reacted materials, patches of ordered material were observed growing out of the disordered material (Fig. S17-S19), which we interpret as incipient phyllosilicate phases. The apparent d-spacing of these incipient phyllosilicates was ~7 Å, typical for kaolinite (Goodyear and Duffin, 1961). The altered Fe-free allophane sample maintained the morphological dichotomy between a “rugged” texture and a “blobby” texture (e.g. Fig. 9b) seen in the unreacted material. The “blobby” texture was rapidly destroyed by the high-energy STEM beam, while the “rugged” texture was more robust, suggesting a higher degree of hydration in the “blobby” material (Fig. S20).
[image: ]
Fig.ure S1187: TEM image of Fe-rich allophane agglomerate grain reacted inat a solution with initial pH of 10 for 57 days that contains several incipient phyllosilicate structures. Some grains (e.g. Fig. 9a) were much richer in incipient phyllosilicate structures than the one shown here.

[image: ]Fig.ure S1918: TEM image of incipient phyllosilicate structure developing from poorly-crystalline Fe-rich allophane reacted at in a solution with initial pH of 3 for 181 days. Some phyllosilicate-like structures, like the one above, were observed.

[image: ]Fig.ure S2019: TEM of Fe-free allophane reacted at in a solution with initial pH of 10 for 57 days. While incipient phyllosilicate structures were seen in this sample, they were much less abundant than in Fe-rich allophane reacted at in solution with initial pH of 10 for the same amount of time (Fig S1820, Fig 98a).


[image: ][image: ]Fig.ure S2210: TEM image of Fe-free allophane reacted at in solution with initial pH of 10 for 57 days, showcasing the beam-sensitive nature of the "blobby" material. The image on the left was taken before exposing the material to the high-energy STEM beam. The image on the right was taken after exposing the material to the STEM beam for less than one minute.



[bookmark: _Toc64887518]S7: Figure: Comparison with Si from total digestion
[image: ]
Fig. S22 Comparison of the difference in wt.% SiO2 between unaltered and altered samples (from total digestions) versus the wt.% SiO2 released into solution (calculated from moles Si released and the total reacted sample mass). The lack of change above error in SiO2 content observed in Fe-free allophane and Fe-poor allophane samples (except Fe-poor allophane reacted at pH 7) indicates either congruent dissolution or re-precipitation of an SiO2-rich phase prior to the end of these experiments. Error bars represent the 1-σ standard deviation between two runs of each sample. The dashed line indicates no change in the SiO2 content between reacted and unreacted samples. Open points represent the starting materials
[bookmark: _GoBack]
[bookmark: _Toc64887519]S87: Balanced chemical equations
	Chemical equations for the dissolution of Fe-free allophane, Fe-poor allophane, and Fe-rich allophane were obtained for each pH condition. The composition of the starting material was based on the ratios of Al, Fe, and Si used in the synthesis process (see Table 1). Speciation of Al, Fe, and Si with pH was taken into account with regard to the starting pH of each experiment, in order to reflect the initial production or uptake of H+ ions that resulted in pH change.
[bookmark: _Toc64887520]S78.1: At pH 3
	Fe-free allophane: (Al2O3)(SiO2)2•3H2O + 6H+ → 2Al3+ + 2H4SiO4 + 2H2O
	Fe-poor allophane: (Fe2O3)0.01(Al2O3)0.99(SiO2)2•3H2O + 5.98H+ → 1.98Al3+ + 0.02Fe(OH)2+ + 2H4SiO4 + 1.98H2O
	Fe-rich allophane: (Fe2O3)0.5(Al2O3)0.5(SiO2)2•3H2O + 5H+ → Al3+ + Fe(OH)2+ +2H4SiO4 + H2O
[bookmark: _Toc64887521]S87.2: At pH 5
	Fe-free allophane: (Al2O3)(SiO2)2•3H2O + 2H2O + 2H+ → 2Al(OH)2+ + 2H4SiO4
	Fe-poor allophane: (Fe2O3)0.01(Al2O3)0.99(SiO2)2•3H2O + 2.02H2O + 1.98H+ → 1.98Al(OH)2+ + 0.02Fe(OH)3 + 2H4SiO4
	Fe-rich allophane: (Fe2O3)0.5(Al2O3)0.5(SiO2)2•3H2O + 3H2O + H+ → Al(OH)2+ + Fe(OH)3 + 2H4SiO4
[bookmark: _Toc64887522]S87.3: At pH 7
	Fe-free allophane: (Al2O3)(SiO2)2•3H2O + 4H2O → 2Al(OH)3 + 2H4SiO4
	Fe-poor allophane: (Fe2O3)0.01(Al2O3)0.99(SiO2)2•3H2O + 4H2O → 1.98Al(OH)3 + 0.02Fe(OH)3 + 2H4SiO4
	Fe-rich allophane: (Fe2O3)0.5(Al2O3)0.5(SiO2)2•3H2O + 4H2O → Al(OH)3 + Fe(OH)3 + 2H4SiO4
[bookmark: _Toc64887523]S87.4: At pH 10
	Fe-free allophane: (Al2O3)(SiO2)2•3H2O + 6H2O → 2Al(OH)4- + 2H3SiO4- + 4H+
	Fe-poor allophane: (Fe2O3)0.01(Al2O3)0.99(SiO2)2•3H2O + 6H2O → 1.98Al(OH)4- + 0.02Fe(OH)4- + 2H3SiO4- + 4H++
	Fe-rich allophane: (Fe2O3)0.5(Al2O3)0.5(SiO2)2•3H2O + 6H2O → Al(OH)4- + Fe(OH)4- + 2H3SiO4- + 4H+


[bookmark: _Toc64887524]S98: Supplemental Tables
[bookmark: _Toc64887525]S98.1: Table: Allophane compositions by SEM/EDSTEM
Table S1. Table of experiments examined by TEM for the presence of alteration products.
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
Table S1. EDS results from selected grains of unaltered synthetic Fe-free allophane, unaltered synthetic Fe-poor allophane, and unaltered synthetic Fe-rich allophane, as well as synthetic Fe-rich allophane reacted at pH ~4 for approximately 2 days, and synthetic Fe-rich allophane reacted at pH ~4 for approximately 4 months. Values were obtained by averaging the atomic percentages for each element from 2-4 EDS spectra taken from multiple grains within each sample. The rough surfaces of the grains may be responsible for high uncertainties. Decreasing Si, Fe, and Al values and increasing O values may indicate that the material becomes more hydrous with increasing reaction time. The total values are low due to the presence of a large amount of water in the samples. Error represents the 1-σ standard deviation between the multiple EDS spectra.

	Sample ID
	Reaction time (hrs)
	Final pH
	Si (wt%)
	Al (wt%)
	Fe (wt%)
	Na (wt%)
	Cl (wt%)
	O (wt%)

	Fe-free allophane-0
	0
	N/A
	11.61 ± 6.62
	10.84 ± 5.76
	N/A
	4.98 ± 3.98
	N/A
	62.59 ± 2.29

	Fe-poor allophane-0
	0
	N/A
	10.26 ± 5.31
	8.71 ± 4.68
	N/A
	4.30 ± 2.49
	N/A
	63.07 ± 0.60

	Fe-rich allophane-0
	0
	N/A
	3.98 ± 2.05
	1.86 ± 0.75
	4.93 ± 2.38
	1.33 ± 0.63
	0.23 ± 0.22
	65.94 ± 2.90

	Fe-rich allophane-2d
	46
	5.35
	1.46 ± 1.32
	1.14 ± 0.71
	2.69 ± 1.55
	0.78 ± 0.66
	N/A
	68.96 ± 2.23

	Fe-rich allophane-4mo
	739
	6.54
	0.63 ± 0.85
	0.81 ± 0.27
	0.86 ± 0.65
	0.69 ± 0.26
	0.045 ± 0.11
	69.65 ± 1.09




[bookmark: _Toc64887526]S9.2 Table: Full results of BET surface area and particle size analyses
Table S2. Particle size analysis and BET specific surface areas for Fe-free allophane, Fe-poor allophane, and Fe-rich allophane. The graphic mean particle size is calculated by averaging the particle sizes at the 16th percentile, the 50th percentile, and the 84th percentile (Mz = (16th + 50th +84th) / 3), where each percentile represents the theoretical sieve size at which 16%, 50%, and 84% of the particles would pass through. The graphic standard deviation represents the width of the particle size distribution (SD = 84th – 16th) / 2), and is not an indication of variability between measurements. Uncertainty is not calculated on individual BET SSA measurements; samples were run in duplicate to allow estimates of uncertainty (given in Section 3.1.5). Duplicates are denoted by the "-1" and "-2" suffixes.
	Material
	Mass (mg)
	Graphic mean particle size (µm)
	Graphic standard deviation
	BET SSA (m2/g)

	Fe-free allophane-1
	408.5
	165.3
	91.12
	385.62

	Fe-free allophane-2
	408.5
	169.6
	87.85
	385.91

	Fe-poor allophane-1
	400.8
	132.3
	83.04
	410.87

	Fe-poor allophane-2
	400.8
	133.99
	80.28
	389.52

	Fe-rich allophane-1
	402.0
	161.6
	44.35
	507.27

	Fe-rich allophane-2
	402.0
	171.4
	61.39
	507.70




[bookmark: _Toc64887527]S9.3 Tables: Comparisons with compositions from the literature
Table S3. Composition of our unaltered synthetic Fe-free allophane, as measured by ICP-MS after total digestion, compared with compositions of several natural and synthetic allophanes from the literature. “NR” = Not reported.
	Sample
	SiO2/Al2O3 ratio
	SiO2 (wt%)
	Al2O3 (wt%)
	FeOT (wt%)

	Unaltered Fe-free allophane1
	0.939
	30.23
	32.18
	0

	Silica Springs (1013)2
	1.10
	33.37
	43.84
	0.28

	Ohakune; W-133.23
	0.830
	NR
	NR
	NR

	9054,5,6
	0.910
	NR
	NR
	NR

	10414,5,7
	1.03
	NR
	NR
	NR

	A.P.; W-164.28
	1.12
	NR
	NR
	NR

	Ki-P9
	1.19
	NR
	NR
	NR

	Ki-G9
	0.960
	NR
	NR
	NR

	Ku-P10,11
	1.22
	NR
	NR
	NR

	Ku-G10,11
	1.02
	NR
	NR
	NR

	Tirau; W-130.23
	1.26
	NR
	NR
	NR

	Taupo; W132.33
	1.29
	NR
	NR
	NR

	Ka-P12
	1.30
	NR
	NR
	NR

	Mt. Schank; W-139.313,14
	1.31
	NR
	NR
	NR

	PA15
	1.54
	NR
	NR
	NR

	PA-P15
	1.75
	NR
	NR
	NR

	VA6,15
	1.77
	NR
	NR
	NR

	Mazama; W-159.38
	1.97
	NR
	NR
	NR

	Fe-free allophane New Zealand soils16
	1.20
	NR
	NR
	NR

	Fe-free allophane New Zealand soils16
	0.51
	NR
	NR
	NR

	Synthetic Fe-free allophane 117
	0.44
	NR
	NR
	NR

	Synthetic Fe-free allophane 217
	0.58
	NR
	NR
	NR

	Synthetic Fe-free allophane 317
	0.92
	NR
	NR
	NR


1This study
2Theng et al. (1982)
3Gibbs (1968)
4Aomine and Yoshinaga (1955)
5Yoshinaga and Aomine (1962a, b)
6Wada and Tokashiki (1972)
7Wada and Greenland (1970)
8Dudas (1973)
9Wada and Matsubara (1968)
10Yoshinaga and Yamaguchi (1970)
11Tazaki (1971)
12Aomine and Mizota (1973)
13Wada and Matsubara (1968)
14Hamblin and Greenland (1972)
15Aomine and Wada (1962)
16Birrell and Fieldes (1952)
17Rampe et al. (2012)


Table S4. Composition of our unaltered synthetic Fe-poor allophane, as measured by ICP-MS after total digestion, compared with compositions of several natural Fe-poor allophanes from the literature.
	Sample
	Si/Al+Fe ratio
	SiO2 (wt%)
	Al2O3 (wt%)
	FeOT (wt%)

	Unaltered Fe-poor allophane1
	1.04
	29.62
	28.01
	0.47

	Fe-free allophane Misotsuchu2
	0.810
	28.31
	34.41
	0.56

	Fe-free allophane Kanumatsuchi2
	0.849
	29.17
	33.81
	0.56

	Fe-free allophane-like sample3
	0.551
	19.9
	27.6
	8.5

	Waxy-Pan4
	0.673
	29.52
	39.49
	4.39

	Egmont4
	0.804
	32.09
	32.88
	7.01


1This study
2Kitagawa (1974)
3Gérard et al. (2007)
4de Roy et al. (1980)


Table S5. Composition of our unaltered synthetic Fe-rich allophane, as measured by ICP-MS after total digestion, compared with compositions of several natural hisingerites from the literature. “NR” = Not reported.
	Sample
	Si/Al+Fe ratio
	SiO2 (wt%)
	Al2O3 (wt%)
	Fe2O3 (wt%)
	FeO (wt%)

	Unaltered Fe-rich allophane1
	0.82
	30.19
	17.54
	19.28
	NR

	Riddarhyttan (EMP)2
	0.80
	35.83
	0.56
	44.08
	0

	Gillinge2
	0.91
	36.98
	0.05
	40.57
	0

	Solberg2
	1.80
	38.78
	0.83
	20.69
	0

	Broken Hill2
	0.91
	36.63
	0.96
	39.23
	0

	Canby2
	0.89
	37.62
	1.46
	40.79
	NR

	Bellevue King2
	1.09
	38.97
	1.91
	33.8
	NR

	700802
	0.91
	36.98
	0.05
	40.57
	NR

	48-18172
	0.99
	39.01
	2.92
	36.38
	NR

	Hisinger3
	0.48
	27.5
	5.5
	51.5
	0

	Rammelsberg4
	1.07
	32.18
	0
	30.1
	8.63

	MGIU 400/45
	1.74
	34.21
	0.97
	18.68
	1.55

	MGIU 400/2 (L&J)6
	0.94
	35.24
	2
	35.51
	2.4

	MGIU 400/22
	1.80
	38.78
	0.83
	20.69
	0


1This study
2Eggleton and Tilley (1998)
3Hisinger (1828)
4Rammelsberg (1848)
5Mackenzie and Berezowski (1980)
6Lindqvist and Jansson (1962)



Table S6. Putative compositions, in weight percent, of the martian amorphous soil component, as calculated by Dehouck et al. (2014) and Vaniman et al. (2014), compared with the compositions of our unreacted synthetic Fe-free allophane, Fe-poor allophane, and Fe-rich allophane measured by ICP-MS after total digestion. “NA” = None added.
	Oxide (wt%)
	Mars amorphous soil component (Dehouck et al., 2014)
	Mars amorphous soil component (Vaniman et al., 2014)
	Synthetic Fe-free allophane (this study)
	Synthetic Fe-poor allophane (this study)
	Synthetic Fe-rich allophane (this study)

	SiO2
	31.9-37.1
	30.10-32.94
	29.51-30.95
	29.15-30.09
	29.94-30.44

	Al2O3
	2.8-5.9
	4.14-9.08
	31.59-32.77
	27.39-28.63
	17.34-17.74

	FeOT
	23.7-27.7
	23.04-33.46
	0*
	0.46-0.49*
	18.94-19.62*

	SO3
	11.0-16.1
	8.72-10.76
	NA
	NA
	NA

	Na2O
	3.6-4.4
	3.68-5.98
	NA
	NA
	NA

	CaO
	3.7-5.4
	6.46-11.61
	NA
	NA
	NA

	P2O5
	2.1-3.1
	2.28-2.87
	NA
	NA
	NA

	TiO2
	2.1-2.9
	2.03-2.98
	NA
	NA
	NA

	MgO
	1.2-4.8
	0.01-0.07
	NA
	NA
	NA

	Cl
	1.4-2.0
	1.08-1.31
	NA
	NA
	NA

	Cr2O3
	1.1-1.6
	1.07-1.30
	NA
	NA
	NA

	MnO
	0.9-1.4
	0.66-0.75
	NA
	NA
	NA

	K2O
	0.8-1.1
	0.56-1.44
	NA
	NA
	NA


*Calculated as wt% Fe2O3



[bookmark: _Toc64887528]S98.42: Table: Experiments examined by HRTEMSEM/EDS
Table S2. EDS results from selected grains of unaltered synthetic Fe-free allophane, unaltered synthetic Fe-poor allophane, and unaltered synthetic Fe-rich allophane, as well as synthetic Fe-rich allophane reacted at pH ~4 for approximately 2 days, and synthetic Fe-rich allophane reacted at pH ~4 for approximately 4 months. Values were obtained by averaging the atomic percentages for each element from 2-4 EDS spectra taken from multiple grains within each sample. The rough surfaces of the grains may be responsible for high uncertainties. Decreasing Si, Fe, and Al values and increasing O values may indicate that the material becomes more hydrous with increasing reaction time. The total values are low due to the presence of a large amount of water in the samples. Error represents the 1-σ standard deviation between the multiple EDS spectra.

	Sample ID
	Reaction time (hrs)
	Final pH
	Si (wt%)
	Al (wt%)
	Fe (wt%)
	Na (wt%)
	Cl (wt%)
	O (wt%)

	Fe-free allophane-0
	0
	N/A
	11.61 ± 6.62
	10.84 ± 5.76
	N/A
	4.98 ± 3.98
	N/A
	62.59 ± 2.29

	Fe-poor allophane-0
	0
	N/A
	10.26 ± 5.31
	8.71 ± 4.68
	N/A
	4.30 ± 2.49
	N/A
	63.07 ± 0.60

	Fe-rich allophane-0
	0
	N/A
	3.98 ± 2.05
	1.86 ± 0.75
	4.93 ± 2.38
	1.33 ± 0.63
	0.23 ± 0.22
	65.94 ± 2.90

	Fe-rich allophane-2d
	46
	5.35
	1.46 ± 1.32
	1.14 ± 0.71
	2.69 ± 1.55
	0.78 ± 0.66
	N/A
	68.96 ± 2.23

	Fe-rich allophane-4mo
	739
	6.54
	0.63 ± 0.85
	0.81 ± 0.27
	0.86 ± 0.65
	0.69 ± 0.26
	0.045 ± 0.11
	69.65 ± 1.09



Table S7. Table of experiments examined by HRTEM for the presence of alteration products.
	Experiment
	Initial pH
	Final pH
	Total Experiment Time

	FRA_pH0_3
	3.01
	4.78
	181 days

	FRA_pH0_10
	10.36
	6.39
	57 days

	FPA_pH0_10
	10.36
	8.59
	57 days


 


S8.3 BET surface area and particle size analyses
Table S3. Particle size analysis and BET specific surface areas for Fe-free allophane, Fe-poor allophane, and Fe-rich allophane. The graphic mean particle size is calculated by averaging the particle sizes at the 16th percentile, the 50th percentile, and the 84th percentile (Mz = (16th + 50th +84th) / 3), where each percentile represents the theoretical sieve size at which 16%, 50%, and 84% of the particles would pass through. The graphic standard deviation represents the width of the particle size distribution (SD = 84th – 16th) / 2), and is not an indication of variability between measurements. Uncertainty is not calculated on individual BET SSA measurements; samples were run in duplicate to allow estimates of uncertainty (given in Section 3.1.5). Duplicates are denoted by the "-1" and "-2" suffixes.
	Material
	Mass (mg)
	Graphic mean particle size (µm)
	Graphic standard deviation
	BET SSA (m2/g)

	Fe-free allophane-1
	408.5
	165.3
	91.12
	385.62

	Fe-free allophane-2
	408.5
	169.6
	87.85
	385.91

	Fe-poor allophane-1
	400.8
	132.3
	83.04
	410.87

	Fe-poor allophane-2
	400.8
	133.99
	80.28
	389.52

	Fe-rich allophane-1
	402.0
	161.6
	44.35
	507.27

	Fe-rich allophane-2
	402.0
	171.4
	61.39
	507.70




S8.4 Comparisons with compositions from the literature
Table S4. Composition of our unaltered synthetic Fe-free allophane, as measured by ICP-MS after total digestion, compared with compositions of several natural and synthetic allophanes from the literature. “NR” = Not reported.
	Sample
	SiO2/Al2O3 ratio
	SiO2 (wt%)
	Al2O3 (wt%)
	FeOT (wt%)

	Unaltered Fe-free allophane1
	0.939
	30.23
	32.18
	0

	Silica Springs (1013)2
	1.10
	33.37
	43.84
	0.28

	Ohakune; W-133.23
	0.830
	NR
	NR
	NR

	9054,5,6
	0.910
	NR
	NR
	NR

	10414,5,7
	1.03
	NR
	NR
	NR

	A.P.; W-164.28
	1.12
	NR
	NR
	NR

	Ki-P9
	1.19
	NR
	NR
	NR

	Ki-G9
	0.960
	NR
	NR
	NR

	Ku-P10,11
	1.22
	NR
	NR
	NR

	Ku-G10,11
	1.02
	NR
	NR
	NR

	Tirau; W-130.23
	1.26
	NR
	NR
	NR

	Taupo; W132.33
	1.29
	NR
	NR
	NR

	Ka-P12
	1.30
	NR
	NR
	NR

	Mt. Schank; W-139.313,14
	1.31
	NR
	NR
	NR

	PA15
	1.54
	NR
	NR
	NR

	PA-P15
	1.75
	NR
	NR
	NR

	VA6,15
	1.77
	NR
	NR
	NR

	Mazama; W-159.38
	1.97
	NR
	NR
	NR

	Fe-free allophane New Zealand soils16
	1.20
	NR
	NR
	NR

	Fe-free allophane New Zealand soils16
	0.51
	NR
	NR
	NR

	Synthetic Fe-free allophane 117
	0.44
	NR
	NR
	NR

	Synthetic Fe-free allophane 217
	0.58
	NR
	NR
	NR

	Synthetic Fe-free allophane 317
	0.92
	NR
	NR
	NR


1This study
2Theng et al. (1982)
3Gibbs (1968)
4Aomine and Yoshinaga (1955)
5Yoshinaga and Aomine (1962a, b)
6Wada and Tokashiki (1972)
7Wada and Greenland (1970)
8Dudas (1973)
9Wada and Matsubara (1968)
10Yoshinaga and Yamaguchi (1970)
11Tazaki (1971)
12Aomine and Mizota (1973)
13Wada and Matsubara (1968)
14Hamblin and Greenland (1972)
15Aomine and Wada (1962)
16Birrell and Fieldes (1952)
17Rampe et al. (2012)


Table S5. Composition of our unaltered synthetic Fe-poor allophane, as measured by ICP-MS after total digestion, compared with compositions of several natural Fe-poor allophanes from the literature.
	Sample
	Si/Al+Fe ratio
	SiO2 (wt%)
	Al2O3 (wt%)
	FeOT (wt%)

	Unaltered Fe-poor allophane1
	1.04
	29.62
	28.01
	0.47

	Fe-free allophane Misotsuchu2
	0.810
	28.31
	34.41
	0.56

	Fe-free allophane Kanumatsuchi2
	0.849
	29.17
	33.81
	0.56

	Fe-free allophane-like sample3
	0.551
	19.9
	27.6
	8.5

	Waxy-Pan4
	0.673
	29.52
	39.49
	4.39

	Egmont4
	0.804
	32.09
	32.88
	7.01


1This study
2Kitagawa (1974)
3Gérard et al. (2007)
4de Roy et al. (1980)


Table S6. Composition of our unaltered synthetic Fe-rich allophane, as measured by ICP-MS after total digestion, compared with compositions of several natural hisingerites from the literature. “NR” = Not reported.
	Sample
	Si/Al+Fe ratio
	SiO2 (wt%)
	Al2O3 (wt%)
	Fe2O3 (wt%)
	FeO (wt%)

	Unaltered Fe-rich allophane1
	0.82
	30.19
	17.54
	19.28
	NR

	Riddarhyttan (EMP)2
	0.80
	35.83
	0.56
	44.08
	0

	Gillinge2
	0.91
	36.98
	0.05
	40.57
	0

	Solberg2
	1.80
	38.78
	0.83
	20.69
	0

	Broken Hill2
	0.91
	36.63
	0.96
	39.23
	0

	Canby2
	0.89
	37.62
	1.46
	40.79
	NR

	Bellevue King2
	1.09
	38.97
	1.91
	33.8
	NR

	700802
	0.91
	36.98
	0.05
	40.57
	NR

	48-18172
	0.99
	39.01
	2.92
	36.38
	NR

	Hisinger3
	0.48
	27.5
	5.5
	51.5
	0

	Rammelsberg4
	1.07
	32.18
	0
	30.1
	8.63

	MGIU 400/45
	1.74
	34.21
	0.97
	18.68
	1.55

	MGIU 400/2 (L&J)6
	0.94
	35.24
	2
	35.51
	2.4

	MGIU 400/22
	1.80
	38.78
	0.83
	20.69
	0


1This study
2Eggleton and Tilley (1998)
3Hisinger (1828)
4Rammelsberg (1848)
5Mackenzie and Berezowski (1980)
6Lindqvist and Jansson (1962)



Table S7. Putative compositions, in weight percent, of the martian amorphous soil component, as calculated by Dehouck et al. (2014) and Vaniman et al. (2014), compared with the compositions of our unreacted synthetic Fe-free allophane, Fe-poor allophane, and Fe-rich allophane measured by ICP-MS after total digestion. “NA” = None added.
	Oxide (wt%)
	Mars amorphous soil component (Dehouck et al., 2014)
	Mars amorphous soil component (Vaniman et al., 2014)
	Synthetic Fe-free allophane (this study)
	Synthetic Fe-poor allophane (this study)
	Synthetic Fe-rich allophane (this study)

	SiO2
	31.9-37.1
	30.10-32.94
	29.51-30.95
	29.15-30.09
	29.94-30.44

	Al2O3
	2.8-5.9
	4.14-9.08
	31.59-32.77
	27.39-28.63
	17.34-17.74

	FeOT
	23.7-27.7
	23.04-33.46
	0*
	0.46-0.49*
	18.94-19.62*

	SO3
	11.0-16.1
	8.72-10.76
	NA
	NA
	NA

	Na2O
	3.6-4.4
	3.68-5.98
	NA
	NA
	NA

	CaO
	3.7-5.4
	6.46-11.61
	NA
	NA
	NA

	P2O5
	2.1-3.1
	2.28-2.87
	NA
	NA
	NA

	TiO2
	2.1-2.9
	2.03-2.98
	NA
	NA
	NA

	MgO
	1.2-4.8
	0.01-0.07
	NA
	NA
	NA

	Cl
	1.4-2.0
	1.08-1.31
	NA
	NA
	NA

	Cr2O3
	1.1-1.6
	1.07-1.30
	NA
	NA
	NA

	MnO
	0.9-1.4
	0.66-0.75
	NA
	NA
	NA

	K2O
	0.8-1.1
	0.56-1.44
	NA
	NA
	NA


*Calculated as wt% Fe2O3



[bookmark: _Toc64887529]S109. Solution chemistry data sheets

Data Sheet S1. Dissolved silica analysis for experiment Al+Si-p3.5-1

Material: Fe-free allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p3.5-1	Material mass: 0.1501 g	Total Surface Area (BET): 57.8814 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	3.01
	180
	
	0

	3600
	3.25
	170
	0.62344
	3.99561 x 10-6

	10800
	3.38
	160
	1.52098
	9.74798 x 10-6

	18000
	3.48
	150
	2.36683
	1.48678 x 10-5

	86400
	4.08
	140
	5.62654
	3.34381 x 10-5

	97200
	4.10
	130
	6.06911
	3.58017 x 10-5

	192000
	4.28
	120
	7.75414
	4.42012 x 10-5

	278400
	4.31
	110
	8.67957
	4.84848 x 10-5

	451200
	4.31
	100
	9.52142
	5.20818 x 10-5

	627600
	4.34
	90
	10.02826
	5.40669 x 10-5

	969600
	4.34
	80
	11.27198
	5.84952 x 10-5

	1732800
	4.42
	70
	15.00643
	7.04622 x 10-5
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Si Release
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Analytical uncertainty is 10%.





Linear Fit
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	Regression analysis
	
	Std. Error

	R Squared
	0.9989
	N/A

	Si release rate
	7.55 x 10-10
	2.54 x 10-11



Diss. Rate Mineral (rdiss)	1.30 x 10-12 mol m-2 s-1
Uncertainty of fit		4.38 x 10-13 mol m-2 s-1


Data Sheet S2. Dissolved silica analysis for experiment Al+Si-p3.5-2

Material: Fe-free allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p3.5-2	Material mass: 0.1499 g	Total Surface Area (BET): 57.8043 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	3.01
	180
	
	0

	3600
	3.25
	170
	0.65475
	4.19627 x 10-6

	10800
	3.38
	160
	1.40991
	9.03612 x 10-6

	18000
	3.48
	150
	2.18205
	1.37098 x 10-5

	86400
	4.08
	140
	5.81134
	3.43855 x 10-5

	97200
	4.10
	130
	5.97961
	3.52842 x 10-5

	192000
	4.28
	120
	7.55600
	4.31421 x 10-5

	278400
	4.31
	110
	8.37674
	4.69411 x 10-5

	451200
	4.31
	100
	9.96674
	5.37347 x 10-5

	627600
	4.34
	90
	10.08559
	5.42002 x 10-5

	969600
	4.34
	80
	11.23109
	5.82788 x 10-5

	1732800
	4.42
	70
	14.85432
	6.98894 x 10-5



[image: ]Si Release

Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9820
	N/A

	Si release rate
	3.22 x 10-10
	2.52 x 10-11



Diss. Rate Mineral (rdiss)	5.57 x 10-12 mol m-2 s-1
Uncertainty of fit		4.35 x 10-13 mol m-2 s-1



Data Sheet S3. Dissolved silica analysis for experiment 1:99-p3.5-1

Material: Fe-poor allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p3.5-1	Material mass: 0.1503 g	Total Surface Area (BET): 52.6414 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	3.01
	180
	
	0

	3600
	3.21
	170
	0.48140
	3.08530 x 10-6

	10800
	3.34
	160
	1.17056
	7.50215 x 10-6

	18000
	3.43
	150
	1.93204
	1.21113 x 10-5

	86400
	4.04
	140
	5.17694
	3.05972 x 10-5

	97200
	4.04
	130
	5.54620
	3.25693 x 10-5

	192000
	4.27
	120
	6.68938
	3.82678 x 10-5

	278400
	4.29
	110
	7.89359
	4.38417 x 10-5

	451200
	4.35
	100
	9.34076
	5.00250 x 10-5

	627600
	4.33
	90
	9.72676
	5.15369 x 10-5

	969600
	4.36
	80
	11.10038
	5.64277 x 10-5

	1732800
	4.35
	70
	14.55117
	6.74857 x 10-5
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Analytical uncertainty is 10%.





Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9837
	N/A

	Si release rate
	3.00 x 10-10
	2.23 x 10-11



Diss. Rate Mineral (rdiss)	5.70 x 10-12 mol m-2 s-1
Uncertainty of fit		4.23 x 10-13 mol m-2 s-1




Data Sheet S4. Dissolved silica analysis for experiment 1:99-p3.5-2

Material: Fe-poor allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p3.5-2	Material mass: 0.1502 g	Total Surface Area (BET): 52.6064 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	3.01
	180
	
	0

	3600
	3.24
	170
	0.53769
	3.44607 x 10-6

	10800
	3.38
	160
	1.68775
	1.08168 x 10-5

	18000
	3.48
	150
	2.30931
	1.45791 x 10-5

	86400
	4.13
	140
	5.45357
	3.24916 x 10-5

	97200
	4.14
	130
	5.84633
	3.45892 x 10-5

	192000
	4.31
	120
	7.05800
	4.06291 x 10-5

	278400
	4.32
	110
	8.20371
	4.59323 x 10-5

	451200
	4.35
	100
	9.50207
	5.14798 x 10-5

	627600
	4.35
	90
	9.89773
	5.30294 x 10-5

	969600
	4.38
	80
	11.01385
	5.70034 x 10-5

	1732800
	4.37
	70
	14.91793
	6.95140 x 10-5
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Analytical uncertainty is 10%.






Linear Fit
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	Regression analysis
	
	Std. Error

	R Squared
	0.9662
	N/A

	Si release rate
	7.73 x 10-10
	1.45 x 10-10



Diss. Rate Mineral (rdiss)	1.47 x 10-11 mol m-2 s-1
Uncertainty of fit		2.75 x 10-12 mol m-2 s-1




Data Sheet S5. Dissolved silica analysis for experiment 50:50-p3.5-1

Material: Fe-rich allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p3.5-1	Material mass: 0.1496 g	Total Surface Area (BET): 75.8870 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	3.01
	180
	
	0

	3600
	3.07
	170
	0.00156*
	1.00003 x 10-8*

	10800
	3.08
	160
	0.39471
	2.52970 x 10-6

	18000
	3.07
	150
	0.53403
	3.37301 x 10-6

	86400
	3.25
	140
	2.37561
	1.38643 x 10-5

	97200
	3.23
	130
	2.87626
	1.65382 x 10-5

	192000
	3.38
	120
	4.5101
	2.46823 x 10-5

	278400
	3.46
	110
	6.09358
	3.20120 x 10-5

	451200
	3.63
	100
	8.77310
	4.34607 x 10-5

	627600
	3.73
	90
	10.01703
	4.83326 x 10-5

	969600
	3.89
	80
	11.78698
	5.46346 x 10-5

	1732800
	3.97
	70
	16.61515
	7.01065 x 10-5


*Below practical quantitation limit (<0.2 ppm)


[image: ]Si Release


Analytical uncertainty is 10%.




[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9937
	N/A

	Si release rate
	1.65 x 10-10
	7.55 x 10-12



Diss. Rate Mineral (rdiss)	2.17 x 10-12 mol m-2 s-1
Uncertainty of fit		9.95 x 10-14 mol m-2 s-1



Data Sheet S6. Dissolved silica analysis for experiment 50:50-p3.5-2

Material: Fe-rich allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p3.5-2	Material mass: 0.1503 g	Total Surface Area (BET): 76.2421 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	3.01
	180
	
	0

	3600
	3.07
	170
	0.18210*
	1.16709 x 10-6*

	10800
	3.12
	160
	0.62043
	3.97631 x 10-6

	18000
	3.12
	150
	0.80165
	5.07327 x 10-6

	86400
	3.35
	140
	3.64721
	2.12841 x 10-5

	97200
	3.35
	130
	4.08779
	2.36372 x 10-5

	192000
	3.54
	120
	6.60463
	3.61831 x 10-5

	278400
	3.64
	110
	7.58111
	4.07029 x 10-5

	451200
	3.81
	100
	10.10778
	5.14985 x 10-5

	627600
	3.88
	90
	11.15160
	5.55867 x 10-5

	969600
	3.96
	80
	12.68994
	6.10641 x 10-5

	1732800
	4.00
	70
	17.10026
	7.51969 x 10-5


*Below practical quantitation limit (<0.2 ppm)


[image: ]Si Release


Analytical uncertainty is 10%.




[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9739
	N/A

	Si release rate
	1.89 x 10-10
	1.55 x 10-11



Diss. Rate Mineral (rdiss)	2.48 x 10-12 mol m-2 s-1
Uncertainty of fit		2.03 x 10-13 mol m-2 s-1




Data Sheet S7. Dissolved silica analysis for experiment Blank-p3.5

Material: None	Initial pH: 3.01	Solution: 0.01M NaCl	Specific Surface Area (BET): N/A
Batch ID: Blank-p3.5	Material mass: 0 g	Total Surface Area (BET): N/A
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	3.01
	180
	
	0

	3600
	3.04
	170
	BD
	BD

	10800
	3.03
	160
	0.03013*
	1.93098 x 10-7*

	18000
	3.02
	150
	0.03866*
	2.44721 x 10-7*

	86400
	3.05
	140
	BD
	BD

	97200
	3.01
	130
	0.04399*
	2.28530 x 10-7*

	192000
	3.03
	120
	0.09207*
	4.68197 x 10-7*

	278400
	3.02
	110
	0.45904
	2.16679 x 10-6

	451200
	3.02
	100
	0.17628*
	9.58641 x 10-7*

	627600
	3.00
	90
	BD
	BD

	969600
	3.02
	80
	BD
	BD

	1732800
	3.02
	70
	BD
	BD


*Below practical quantitation limit (<0.2 ppm)

Si Release
[image: ]
Analytical uncertainty is 10%. Error bars are typically smaller than the points.



Data Sheet S8. Dissolved silica analysis for experiment Al+Si-p5-1

Material: Fe-free allophane  Initial pH: 5.04  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p5-1	Material mass: 0.1496 g	Total Surface Area (BET): 57.766 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	5.04
	180
	
	0

	3600
	5.84
	170
	0.61379
	3.9338 x 10-6

	7200
	5.87
	160
	0.64217
	4.1156 x 10-6

	10800
	5.90
	150
	0.77116
	4.8964 x 10-6

	14400
	6.11
	140
	0.87969
	5.5147 x 10-6

	18000
	6.10
	130
	0.91104
	5.6821 x 10-6

	21600
	6.32
	120
	1.11111
	6.6794 x 10-6

	78600
	6.50
	110
	2.25139
	1.1957 x 10-5

	93600
	6.47
	100
	3.27573
	1.6334 x 10-5

	169200
	6.56
	90
	3.25261
	1.6244 x 10-5

	262800
	6.67
	80
	3.83064
	1.8302 x 10-5

	435600
	6.72
	70
	4.45403
	2.0299 x 10-5

	694800
	6.89
	60
	4.82977
	2.1370 x 10-5

	1040400
	6.85
	50
	5.64941
	2.3413 x 10-5



[image: ]Si Release
Analytical uncertainty is 10%.







[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9743
	N/A

	Si release rate
	1.26 x 10-10
	1.44 x 10-13



Diss. Rate Mineral (rdiss)	2.17 x 10-12 mol m-2 s-1
Uncertainty of fit		1.44 x 10-13 mol m-2 s-1



Data Sheet S9. Dissolved silica analysis for experiment Al+Si-p5-2

Material: Fe-free allophane  Initial pH: 5.04  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p5-2	Material mass: 0.1501 g	Total Surface Area (BET): 57.881 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	5.04
	180
	
	0

	3600
	5.71
	170
	1.02201
	6.5501 x 10-6†

	7200
	5.77
	160
	0.69032
	4.4242 x 10-6

	10800
	5.80
	150
	0.71039
	4.5457 x 10-6

	14400
	5.94
	140
	0.88213
	5.5241 x 10-6

	18000
	6.00
	130
	0.97530
	6.0217 x 10-6

	21600
	6.00
	120
	1.21505
	7.2168 x 10-6

	78600
	6.42
	110
	2.38875
	1.2650 x 10-5

	93600
	6.39
	100
	2.96964
	1.5132 x 10-5

	169200
	6.57
	90
	3.14124
	1.5804 x 10-5

	262800
	6.59
	80
	3.80099
	1.8153 x 10-5

	435600
	6.76
	70
	4.63123
	2.0816 x 10-5

	694800
	6.78
	60
	4.68390
	2.0964 x 10-5

	1040400
	6.83
	50
	5.80981
	2.3770 x 10-5


†Omitted from rate calculation

Si Release
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Analytical uncertainty is 10%.






Linear Fit
[image: ]
	Regression analysis
	
	Std. Error

	R Squared
	0.9874
	N/A

	Si release rate
	1.19 x 10-10
	5.97 x 10-12



Diss. Rate Mineral (rdiss)	2.05 x 10-12 mol m-2 s-1
Uncertainty of fit		1.03 x 10-13 mol m-2 s-1



Data Sheet S10. Dissolved silica analysis for experiment 1:99-p5-1

Material: Fe-poor allophane  Initial pH: 5.04  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p5-1	Material mass: 0.1498 g	Total Surface Area (BET): 52.466 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	5.04
	180
	
	0

	3600
	5.59
	170
	0.66661
	4.2723 x 10-6

	7200
	5.57
	160
	0.66922
	4.2890 x 10-6

	10800
	5.54
	150
	0.72749
	4.6418 x 10-6

	14400
	5.71
	140
	0.93762
	5.8398 x 10-6

	18000
	5.65
	130
	1.07461
	6.5705 x 10-6

	21600
	5.81
	120
	1.12704
	6.8318 x 10-6

	78600
	6.05
	110
	2.23641
	1.1967 x 10-5

	93600
	5.98
	100
	2.61468
	1.3583 x 10-5

	169200
	6.13
	90
	3.05807
	1.5320 x 10-5

	262800
	6.17
	80
	3.87508
	1.8229 x 10-5

	435600
	6.19
	70
	4.60542
	2.0569 x 10-5

	694800
	6.26
	60
	5.63096
	2.3490 x 10-5

	1040400
	6.37
	50
	5.86422
	2.4072 x 10-5



Si Release
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Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9840
	N/A

	Si release rate
	1.02 x 10-10
	5.31 x 10-12



Diss. Rate Mineral (rdiss)	1.95 x 10-12 mol m-2 s-1
Uncertainty of fit		1.01 x 10-13 mol m-2 s-1



Data Sheet S11. Dissolved silica analysis for experiment 1:99-p5-2

Material: Fe-poor allophane  Initial pH: 5.04  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p5-2	Material mass: 0.1499 g	Total Surface Area (BET): 52.501 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	5.04
	180
	
	0

	3600
	5.56
	170
	1.26441
	8.1036 x 10-6†

	7200
	5.55
	160
	0.77553
	4.9703 x 10-6

	10800
	5.49
	150
	0.75806
	4.8646 x 10-6

	14400
	5.67
	140
	0.85282
	5.4044 x 10-6

	18000
	5.68
	130
	1.15778
	7.0332 x 10-6

	21600
	5.72
	120
	1.14451
	6.6971 x 10-6

	78600
	6.01
	110
	2.26313
	1.2145 x 10-5

	93600
	6.05
	100
	2.25757
	1.3531 x 10-5

	169200
	6.03
	90
	3.31736
	1.6389 x 10-5

	262800
	6.11
	80
	3.67665
	1.7669 x 10-5

	435600
	6.19
	70
	4.63010
	2.0724 x 10-5

	694800
	6.19
	60
	5.44277
	2.3039 x 10-5

	1040400
	6.27
	50
	5.70910
	2.3703 x 10-5


†Omitted from rate calculation

[image: ]Si Release

Analytical uncertainty is 10%.








[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.8635
	N/A

	Si release rate
	9.87 x 10-11
	6.27 x 10-12



Diss. Rate Mineral (rdiss)	1.88 x 10-12 mol m-2 s-1
Uncertainty of fit		1.19 x 10-13 mol m-2 s-1


Data Sheet S12. Dissolved silica analysis for experiment 50:50-p5-1

Material: Fe-rich allophane  Initial pH: 5.04  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p5-1	Material mass: 0.1496 g	Total Surface Area (BET): 75.887 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	5.04
	180
	
	0

	3600
	5.33
	170
	0.91638
	8.1036 x 10-6†

	7200
	5.51
	160
	0.91530
	4.9703 x 10-6†

	10800
	5.63
	150
	0.82197
	4.8646 x 10-6

	14400
	6.01
	140
	1.04073
	5.4044 x 10-6

	18000
	5.89
	130
	1.16415
	7.0332 x 10-6

	21600
	5.94
	120
	1.42513
	6.6971 x 10-6

	78600
	6.47
	110
	3.36038
	1.2145 x 10-5

	93600
	6.56
	100
	4.30817
	1.3531 x 10-5

	169200
	6.78
	90
	5.91635
	1.6389 x 10-5

	262800
	6.83
	80
	6.93831
	1.7669 x 10-5

	435600
	6.95
	70
	8.41950
	2.0724 x 10-5

	694800
	6.96
	60
	9.98684
	2.3039 x 10-5

	1040400
	7.06
	50
	10.36728
	2.3703 x 10-5


†Omitted from rate calculation


Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9926
	N/A

	Si release rate
	1.83 x 10-10
	7.87 x 10-12



Diss. Rate Mineral (rdiss)	2.41 x 10-12 mol m-2 s-1
Uncertainty of fit		1.04 x 10-13 mol m-2 s-1



Data Sheet S13. Dissolved silica analysis for experiment 50:50-p5-2

Material: Fe-rich allophane  Initial pH: 5.04  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p5-2	Material mass: 0.1501 g	Total Surface Area (BET): 76.141 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	5.04
	180
	
	0

	3600
	5.35
	170
	0.79987
	5.1264 x 10-6†

	7200
	5.50
	160
	0.69402
	4.4480 x 10-6

	10800
	5.51
	150
	0.64202
	4.1332 x 10-6

	14400
	5.74
	140
	0.26866
	2.0062 x 10-6

	18000
	5.85
	130
	1.02319
	6.0360 x 10-6

	21600
	5.93
	120
	1.28075
	7.3199 x 10-6

	78600
	6.49
	110
	2.74231
	1.4085 x 10-5

	93600
	6.46
	100
	3.09740
	1.5602 x 10-5

	169200
	6.64
	90
	4.50155
	2.1102 x 10-5

	262800
	6.78
	80
	5.37456
	2.4210 x 10-5

	435600
	6.87
	70
	7.10158
	2.9744 x 10-5

	694800
	6.96
	60
	9.28816
	3.5973 x 10-5

	1040400
	7.06
	50
	11.57553
	4.1674 x 10-5


†Omitted from rate calculation


Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9305
	N/A

	Si release rate
	1.41 x 10-10
	1.72 x 10-11



Diss. Rate Mineral (rdiss)	1.85 x 10-12 mol m-2 s-1
Uncertainty of fit		2.26 x 10-13 mol m-2 s-1


Data Sheet S14. Dissolved silica analysis for experiment Blank-p5

Material: None	Initial pH: 4.99	Solution: 0.01M NaCl	Specific Surface Area (BET): N/A
Batch ID: Blank-p5	Material mass: 0 g	Total Surface Area (BET): N/A
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	5.04
	180
	
	0

	3600
	4.99
	170
	0.21962
	1.40753 x 10-6

	7200
	4.93
	160
	0.17534*
	1.12377 x 10-6*

	10800
	4.95
	150
	0.29501
	1.84810 x 10-6

	14400
	5.00
	140
	0.03313*
	3.56198 x 10-7*

	18000
	4.92
	130
	0.06137*
	5.07037 x 10-7*

	21600
	5.00
	120
	0.27988
	1.59628 x 10-6

	78600
	4.96
	110
	0.29713
	1.67613 x 10-6

	93600
	4.94
	100
	BD
	BD

	169200
	4.93
	90
	BD
	BD

	262800
	5.01
	80
	BD
	BD

	435600
	4.61
	70
	BD
	BD

	694800
	4.42
	60
	BD
	BD

	1040400
	4.61
	50
	BD
	BD


*Below practical quantitation limit (<0.2 ppm)

[image: ]Si Release

Analytical uncertainty is 10%.



Data Sheet S15. Dissolved silica analysis for experiment Al+Si-p8-1

Material: Fe-free allophane  Initial pH: 6.99  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p8-1	Material mass: 0.1500 g	Total Surface Area (BET): 57.8429 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	6.99
	180
	
	0

	3600
	6.76
	170
	0.42231
	2.70659 x 10-6

	14400
	7.16
	160
	0.70033
	4.48840 x 10-6

	25200
	6.95
	150
	1.34712
	8.40337 x 10-6

	90000
	7.12
	140
	2.42705
	1.45557 x 10-5

	108000
	7.17
	130
	2.69658
	1.59952 x 10-5

	194400
	7.22
	120
	N/A
	N/A

	280800
	7.36
	110
	N/A
	N/A

	8060400
	7.20
	100
	8.20587254
	3.50609 x 10-5



Si Release
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Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9585
	N/A

	Si release rate
	1.22 x 10-10
	1.47 x 10-11



Diss. Rate Mineral (rdiss)	2.11 x 10-12 mol m-2 s-1
Uncertainty of fit		2.45 x 10-13 mol m-2 s-1









Data Sheet S16. Dissolved silica analysis for experiment Al+Si-p8-2

Material: Fe-free allophane  Initial pH: 6.99  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p8-2	Material mass: 0.1502 g	Total Surface Area (BET): 57.9200 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	6.99
	180
	
	0

	3600
	6.65
	170
	0.34720
	2.22519 x 10-6

	14400
	6.75
	160
	N/A
	N/A

	25200
	6.7
	150
	1.19857
	7.25491 x 10-6

	90000
	7.01
	140
	2.76481
	1.61776 x 10-5

	108000
	7.06
	130
	2.67765
	1.57121 x 10-5

	194400
	7.24
	120
	3.11976
	1.79159 x 10-5

	280800
	7.2
	110
	3.86712
	2.13752 x 10-5

	8060400
	7.2
	100
	7.21570396
	3.56825 x 10-5



[image: ]Si Release

Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9536
	N/A

	Si release rate
	1.32 x 10-10
	2.06 x 10-11



Diss. Rate Mineral (rdiss)	2.28 x 10-12 mol m-2 s-1
Uncertainty of fit		3.56 x 10-13 mol m-2 s-1









Data Sheet S17. Dissolved silica analysis for experiment 1:99-p8-1

Material: Fe-poor allophane  Initial pH: 6.99  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p8-1	Material mass: 0.1502 g	Total Surface Area (BET): 52.6064 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	6.99
	180
	
	0

	3600
	6.38
	170
	0.20628
	1.32206 x 10-6

	14400
	6.37
	160
	0.31738
	2.03407 x 10-6

	25200
	6.37
	150
	0.56756
	3.54841 x 10-6

	90000
	6.36
	140
	1.37401
	8.14270 x 10-6

	108000
	6.4
	130
	1.49695
	8.79925 x 10-6

	194400
	6.44
	120
	1.74751
	1.00483 x 10-5

	280800
	6.4
	110
	2.07447
	1.15617 x 10-5

	8060400
	6.4
	100
	6.90833
	3.22151 x 10-5



Si Release
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Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9890
	N/A

	Si release rate
	7.31 x 10-11
	4.45 x 10-12



Diss. Rate Mineral (rdiss)	1.39 x 10-12 mol m-2 s-1
Uncertainty of fit		8.46 x 10-14 mol m-2 s-1









Data Sheet S18. Dissolved silica analysis for experiment 1:99-p8-2

**This experiment was omitted from the final dataset due to the anomalous mass, high standard error, and poor R2 value.

Material: Fe-poor allophane  Initial pH: 6.99  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p8-2	Material mass: 0.0737 g	Total Surface Area (BET): 25.8129 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	6.99
	180
	
	0

	3600
	6.37
	170
	0.03077*
	1.97219 x 10-7*

	14400
	6.37
	160
	0.58864
	3.77259 x 10-6

	25200
	6.4
	150
	0.29342
	1.98567 x 10-6

	90000
	6.35
	140
	0.77023
	4.70196 x 10-6

	108000
	6.42
	130
	0.57539
	3.66139 x 10-6

	194400
	6.41
	120
	1.07378
	6.14575 x 10-6

	280800
	6.42
	110
	1.13292
	6.41948 x 10-6

	8060400
	6.24
	100
	5.63154
	2.56406 x 10-5


*Below practical quantitation limit (<0.2 ppm)


Si Release
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Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.5575
	N/A

	Si release rate
	3.84 x 10-11
	2.42 x 10-11



Diss. Rate Mineral (rdiss)	1.49 x 10-12 mol m-2 s-1
Uncertainty of fit		9.36 x 10-13 mol m-2 s-1






Data Sheet S19. Dissolved silica analysis for experiment 50:50-p8-1

Material: Fe-rich allophane  Initial pH: 6.99  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p8-1	Material mass: 0.1497 g	Total Surface Area (BET): 75.9377 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	6.99
	180
	
	0

	3600
	5.94
	170
	0.18687*
	1.19763 x 10-6*

	14400
	5.70
	160
	0.90425
	5.79531 x 10-6

	25200
	5.42
	150
	0.97387
	6.21672 x 10-6

	90000
	5.24
	140
	3.00071
	1.77634 x 10-5

	108000
	5.27
	130
	3.48126
	2.03300 x 10-5

	194400
	5.22
	120
	4.40980
	2.49585 x 10-5

	280800
	5.21
	110
	5.29977
	2.90780 x 10-5

	8060400
	5.00
	100
	13.36705
	6.35467 x 10-5


*Below practical quantitation limit (<0.2 ppm)


Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9860
	N/A

	Si release rate
	1.74 x 10-10
	1.20 x 10-11



Diss. Rate Mineral (rdiss)	2.29 x 10-12 mol m-2 s-1
Uncertainty of fit		1.58 x 10-13 mol m-2 s-1








Data Sheet S20. Dissolved silica analysis for experiment 50:50-p8-2

Material: Fe-rich allophane  Initial pH: 6.99  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p8-2	Material mass: 0.1499 g	Total Surface Area (BET): 76.0392 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	6.99
	180
	
	0

	3600
	6.05
	170
	0.27037
	1.73277 x 10-6

	14400
	5.69
	160
	0.92160
	5.90655 x 10-6

	25200
	5.46
	150
	1.10247
	7.00132 x 10-6

	90000
	5.24
	140
	3.05910
	1.81480 x 10-5

	108000
	5.24
	130
	3.60788
	2.10790 x 10-5

	194400
	5.19
	120
	N/A
	N/A

	280800
	5.20
	110
	5.47730
	2.84474 x 10-5

	8060400
	5.08
	100
	13.57007
	6.30251 x 10-5



Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9903
	N/A

	Si release rate
	1.76 x 10-10
	1.00 x 10-11



Diss. Rate Mineral (rdiss)	2.31 x 10-12 mol m-2 s-1
Uncertainty of fit		1.32 x 10-13 mol m-2 s-1









Data Sheet S21. Dissolved silica analysis for experiment Blank-p8

Material: None	Initial pH: 6.99	Solution: 0.01M NaCl	Specific Surface Area (BET): N/A
Batch ID: Blank-p8	Material mass: 0 g	Total Surface Area (BET): N/A
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	6.99
	180
	
	0

	3600
	6.46
	170
	0.01573*
	1.00839 x 10-7*

	14400
	6.41
	160
	0.18931*
	1.21330 x 10-6*

	25200
	6.4
	150
	0.20731
	1.32222 x 10-6

	90000
	6.42
	140
	0.18965*
	1.22164 x 10-6*

	108000
	6.4
	130
	0.09643*
	7.23741 x 10-7*

	194400
	6.4
	120
	0.21401
	1.30987 x 10-6

	280800
	6.38
	110
	BD
	BD

	8060400
	4.38
	100
	0.096494*
	7.03620 x 10-7*


*Below practical quantitation limit (<0.2 ppm)

[image: ]Si Release

Analytical uncertainty is 10%.



Data Sheet S22. Dissolved silica analysis for experiment Al+Si-p10.3-1

Material: Fe-free allophane  Initial pH: 10.36  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p10.3-1	Material mass: 0.1504 g	Total Surface Area (BET): 57.9971 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	10.36
	180
	
	0

	3600
	9.94
	170
	0.13828*
	8.8625 x 10-7*

	10800
	9.62
	160
	0.19394*
	1.2430 x 10-6*

	21600
	9.39
	150
	0.57550
	3.6884 x 10-6

	86400
	8.73
	140
	1.23329
	7.9041 x 10-6

	97200
	8.70
	130
	1.28252
	8.2196 x 10-6

	108000
	8.00
	120
	1.34882
	8.6446 x 10-6

	183600
	8.02
	110
	1.59671
	1.0233 x 10-5

	356400
	8.01
	100
	2.49581
	1.5996 x 10-5

	957300
	7.89
	90
	2.80389
	1.7970 x 10-5

	1562100
	7.79
	80
	2.87474
	1.8424 x 10-5


*Below practical quantitation limit (<0.2 ppm)


Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9663
	N/A

	Si release rate
	7.81 x 10-11
	8.42 x 10-12



Diss. Rate Mineral (rdiss)	1.35 x 10-12 mol m-2 s-1
Uncertainty of fit		1.45 x 10-13 mol m-2 s-1






Data Sheet S23. Dissolved silica analysis for experiment Al+Si-p10.3-2

Material: Fe-free allophane  Initial pH: 10.36  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p10.3-2	Material mass: 0.1502 g	Total Surface Area (BET): 57.9200 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	10.36
	180
	
	0

	3600
	9.90
	170
	0.18916*
	1.2123 x 10-6*

	10800
	9.62
	160
	0.20052
	1.2851 x 10-6

	21600
	9.39
	150
	0.63471
	4.0679 x 10-6

	86400
	8.61
	140
	1.25017
	8.0124 x 10-6

	97200
	8.46
	130
	1.27559
	8.1753 x 10-6

	108000
	7.82
	120
	1.18912
	7.6210 x 10-6

	183600
	7.95
	110
	1.63182
	1.0458 x 10-5

	356400
	8.04
	100
	2.39583
	1.5355 x 10-5

	957300
	7.60
	90
	3.09747
	1.9852 x 10-5

	1562100
	7.76
	80
	3.15923
	2.0248 x 10-5


*Below practical quantitation limit (<0.2 ppm)


Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9504
	N/A

	Si release rate
	7.55 x 10-11
	9.96 x 10-12



Diss. Rate Mineral (rdiss)	1.30 x 10-12 mol m-2 s-1
Uncertainty of fit		1.72 x 10-13 mol m-2 s-1






Data Sheet S24. Dissolved silica analysis for experiment 1:99-p10.3-1

Material: Fe-poor allophane  Initial pH: 10.36  Solution: 0.01M NaCl  Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p10.3-1	Material mass: 0.1503 g	Total Surface Area (BET): 52.6414 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	10.36
	180
	
	0

	3600
	9.81
	170
	0.11607*
	7.5308 x 10-7*

	10800
	9.59
	160
	0.12619*
	8.0873 x 10-7*

	21600
	9.25
	150
	0.35463
	2.8661 x 10-6

	86400
	7.98
	140
	0.99220
	6.3590 x 10-6

	97200
	7.80
	130
	0.89042
	5.7067 x 10-6

	108000
	7.55
	120
	0.88463
	5.6696 x 10-6

	183600
	7.48
	110
	1.22009
	7.8196 x 10-6

	356400
	7.47
	100
	2.02449
	1.2975 x 10-5

	957300
	7.32
	90
	2.52143
	1.6160 x 10-5

	1562100
	7.18
	80
	2.58314
	1.6555 x 10-5


*Below practical quantitation limit (<0.2 ppm)


Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9312
	N/A

	Si release rate
	5.76 x 10-11
	9.04 x 10-12



Diss. Rate Mineral (rdiss)	1.09 x 10-12 mol m-2 s-1
Uncertainty of fit		1.72 x 10-13 mol m-2 s-1






Data Sheet S25. Dissolved silica analysis for experiment 1:99-p10.3-2

Material: Fe-poor allophane  Initial pH: 10.36  Solution: 0.01M NaCl  Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p10.3-2	Material mass: 0.1496 g	Total Surface Area (BET): 52.3962 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	10.36
	180
	
	0

	3600
	9.78
	170
	0.11750*
	1.3155 x 10-6*

	10800
	9.49
	160
	0.27599
	1.7688 x 10-6

	21600
	9.18
	150
	0.76731
	2.2728 x 10-6

	86400
	8.02
	140
	1.10943
	7.1103 x 10-6

	97200
	7.60
	130
	0.98693
	6.3252 x 10-6

	108000
	7.48
	120
	1.05290
	6.7480 x 10-6

	183600
	7.41
	110
	1.14753
	7.3545 x 10-6

	356400
	7.39
	100
	2.37914
	1.5248 x 10-5

	957300
	7.23
	90
	2.4942
	1.5698 x 10-5

	1562100
	7.18
	80
	2.69451
	1.7269 x 10-5


*Below practical quantitation limit (<0.2 ppm)


Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9430
	N/A

	Si release rate
	3.75 x 10-11
	3.77 x 10-12



Diss. Rate Mineral (rdiss)	7.16 x 10-32 mol m-2 s-1
Uncertainty of fit		7.19 x 10-14 mol m-2 s-1






Data Sheet S26. Dissolved silica analysis for experiment 50:50-p10.3-1

Material: Fe-rich allophane  Initial pH: 10.36  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.266 m2/g
Batch ID: 50:50-p10.3-1	Material mass: 0.1497 g	Total Surface Area (BET): 75.9377 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	10.36
	180
	
	0

	3600
	10.04
	170
	0.20526
	1.4484 x 10-6

	10800
	9.73
	160
	0.37307
	2.3910 x 10-6

	21600
	9.43
	150
	0.71901
	4.9177 x 10-6

	86400
	7.25
	140
	1.98938
	1.2750 x 10-5

	97200
	6.99
	130
	1.88120
	1.2057 x 10-5

	108000
	7.08
	120
	1.95460
	1.2527 x 10-5

	183600
	6.82
	110
	2.46158
	1.5776 x 10-5

	356400
	6.72
	100
	4.52585
	2.9006 x 10-5

	957300
	6.58
	90
	5.22729
	3.3502 x 10-5

	1562100
	6.56
	80
	5.16958
	3.3132 x 10-5



Si Release
[image: ]
Analytical uncertainty is 10%.






[image: ]Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9651
	N/A

	Si release rate
	1.11 x 10-10
	1.05 x 10-11



Diss. Rate Mineral (rdiss)	1.45 x 10-12 mol m-2 s-1
Uncertainty of fit		1.38 x 10-13 mol m-2 s-1







Data Sheet S27. Dissolved silica analysis for experiment 50:50-p10.3-2

Material: Fe-rich allophane  Initial pH: 10.36  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.266 m2/g
Batch ID: 50:50-p10.3-2	Material mass: 0.1503 g	Total Surface Area (BET): 76.2421 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	10.36
	180
	
	0

	3600
	10.03
	170
	0.22600
	2.6071 x 10-7

	10800
	9.78
	160
	0.49974
	3.2028 x 10-6

	21600
	9.42
	150
	0.12207*
	4.6082 x 10-6*

	86400
	7.34
	140
	2.02721
	1.2992 x 10-5

	97200
	6.85
	130
	1.66260
	1.0656 x 10-5

	108000
	6.99
	120
	1.57180
	1.0074 x 10-5

	183600
	6.75
	110
	2.43908
	1.5632 x 10-5

	356400
	6.66
	100
	4.49912
	2.8835 x 10-5

	957300
	6.55
	90
	5.18363
	3.3222 x 10-5

	1562100
	6.51
	80
	6.12844
	3.9277 x 10-5


*Below practical quantitation limit (<0.2 ppm)


Si Release
[image: ][image: ]
Analytical uncertainty is 10%.











Linear Fit

	Regression analysis
	
	Std. Error

	R Squared
	0.9145
	N/A

	Si release rate
	1.14 x 10-10
	2.02 x 10-11



Diss. Rate Mineral (rdiss)	1.50 x 10-12 mol m-2 s-1
Uncertainty of fit		2.65 x 10-13 mol m-2 s-1

Data Sheet S28. Dissolved silica analysis for experiment Blank-p10.3

Material: None	Initial pH: 10.36 	Solution: 0.01M NaCl	Specific Surface Area (BET): N/A
Batch ID: Blank-p10.3	Material mass: 0 g	Total Surface Area (BET): N/A
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Si (ppm)
	Moles Si released

	0
	9.91
	180
	
	0

	3600
	10.18
	170
	BD
	BD

	10800
	10.11
	160
	BD
	BD

	21600
	10.05
	150
	0.12207*
	7.82379 x 10-7*

	86400
	9.95
	140
	0.15954*
	1.02252 x 10-6*

	97200
	9.94
	130
	BD
	BD

	108000
	9.89
	120
	0.15283*
	9.79499 x 10-7*

	183600
	9.8
	110
	BD
	BD

	356400
	9.72
	100
	0.32095
	2.05697 x 10-6

	957300
	9.56
	90
	BD
	BD

	1562100
	9.21
	80
	BD
	BD


*Below practical quantitation limit (<0.2 ppm)

Si Release
[image: ]
Analytical uncertainty is 10%. Error bars are smaller than the points.



Data Sheet S29. Dissolved Al analysis for experiment Al+Si-p3.5-1

Material: Fe-free allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p3.5-1	Material mass: 0.1501 g	Total Surface Area (BET): 57.8814 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Al (ppm)
	Moles Al released

	0
	3.01
	180
	
	0

	3600
	3.25
	170
	1.92255
	1.28258 x 10-5

	10800
	3.38
	160
	1.75224
	1.16896 x 10-5

	18000
	3.48
	150
	0.88649*
	6.23482 x 10-6*

	86400
	4.08
	140
	4.67470
	2.86989 x 10-5

	97200
	4.10
	130
	3.12696
	2.00944 x 10-5

	192000
	4.28
	120
	2.51791
	1.69342 x 10-5

	278400
	4.31
	110
	2.63445
	1.74957 x 10-5

	451200
	4.31
	100
	1.78043
	1.36975 x 10-5

	627600
	4.34
	90
	2.21760
	1.54798 x 10-5

	969600
	4.34
	80
	1.90785
	1.43318 x 10-5

	1732800
	4.42
	70
	1.29105
	1.22744 x 10-5


*Below practical quantitation limit (<1.0 ppm)

[image: ]Al Release
Analytical uncertainty is 10%.




Data Sheet S30. Dissolved Al analysis for experiment Al+Si-p3.5-2

Material: Fe-free allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 385.6192 m2/g
Batch ID: Al+Si-p3.5-2	Material mass: 0.1499 g	Total Surface Area (BET): 57.8043 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Al (ppm)
	Moles Al released

	0
	3.01
	180
	
	0

	3600
	3.25
	170
	1.70567
	1.13789 x 10-5

	10800
	3.38
	160
	1.46358
	9.76391 x 10-6

	18000
	3.48
	150
	0.88296*
	6.10559 x 10-5*

	86400
	4.08
	140
	4.42170
	2.70903 x 10-5

	97200
	4.10
	130
	2.79917
	1.80700 x 10-5

	192000
	4.28
	120
	2.16845
	1.47974 x 10-5

	278400
	4.31
	110
	2.47821
	1.62899 x 10-5

	451200
	4.31
	100
	1.45728
	1.17493 x 10-5

	627600
	4.34
	90
	2.08310
	1.43007 x 10-5

	969600
	4.34
	80
	1.75398
	1.30809 x 10-5

	1732800
	4.42
	70
	1.25180
	1.14058 x 10-5


*Below practical quantitation limit (<1.0 ppm)

Al Release
[image: ]
Analytical uncertainty is 10%.




Data Sheet S31. Dissolved Al analysis for experiment 1:99-p3.5-1

Material: Fe-poor allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p3.5-1	Material mass: 0.1503 g	Total Surface Area (BET): 52.6414 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Al (ppm)
	Moles Al released

	0
	3.01
	180
	
	0

	3600
	3.21
	170
	1.98146
	1.32187 x 10-5

	10800
	3.34
	160
	2.09513
	1.39771 x 10-5

	18000
	3.43
	150
	1.76427
	1.18925 x 10-5

	86400
	4.04
	140
	5.66020
	3.49953 x 10-5

	97200
	4.04
	130
	4.43361
	2.81762 x 10-5

	192000
	4.27
	120
	3.25739
	2.20731 x 10-5

	278400
	4.29
	110
	3.62953
	2.38661 x 10-5

	451200
	4.35
	100
	2.30624
	1.79808 x 10-5

	627600
	4.33
	90
	3.13407
	2.13558 x 10-5

	969600
	4.36
	80
	2.90467
	2.05056 x 10-5

	1732800
	4.35
	70
	2.33121
	1.85927 x 10-5





Al Release
[image: ]
Analytical uncertainty is 10%.




Data Sheet S32. Dissolved Al analysis for experiment 1:99-p3.5-2

Material: Fe-poor allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 350.2424 m2/g
Batch ID: 1:99-p3.5-2	Material mass: 0.1502 g	Total Surface Area (BET): 52.6064 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Al (ppm)
	Moles Al released

	0
	3.01
	180
	
	0

	3600
	3.24
	170
	2.04277
	1.36278 x 10-5

	10800
	3.38
	160
	2.50000
	1.66781 x 10-5

	18000
	3.48
	150
	2.10593
	1.41952 x 10-5

	86400
	4.13
	140
	5.55018
	3.46195 x 10-5

	97200
	4.14
	130
	4.17811
	2.69917 x 10-5

	192000
	4.31
	120
	3.29745
	2.24222 x 10-5

	278400
	4.32
	110
	3.43744
	2.30967 x 10-5

	451200
	4.35
	100
	3.10266
	2.16077 x 10-5

	627600
	4.35
	90
	2.76524
	2.02321 x 10-5

	969600
	4.38
	80
	2.68842
	1.99474 x 10-5

	1732800
	4.37
	70
	2.15872
	1.81806 x 10-5





[image: ]Al Release
Analytical uncertainty is 10%.




Data Sheet S33. Dissolved Al analysis for experiment 50:50-p3.5-1

Material: Fe-rich allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p3.5-1	Material mass: 0.1496 g	Total Surface Area (BET): 75.8870 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Al (ppm)
	Moles Al released

	0
	3.01
	180
	
	0

	3600
	3.07
	170
	1.29015
	8.60689 x 10-6

	10800
	3.08
	160
	0.22201*
	1.48106 x 10-6*

	18000
	3.07
	150
	0.50716*
	3.27770 x 10-6*

	86400
	3.25
	140
	N/A
	N/A

	97200
	3.23
	130
	2.61974
	1.45641 x 10-5

	192000
	3.38
	120
	4.10983
	2.22957 x 10-5

	278400
	3.46
	110
	5.36622
	2.83492 x 10-5

	451200
	3.63
	100
	6.49740
	3.33801 x 10-5

	627600
	3.73
	90
	7.25085
	3.64518 x 10-5

	969600
	3.89
	80
	6.37419
	3.32027 x 10-5

	1732800
	3.97
	70
	8.89289
	4.16041 x 10-5


*Below practical quantitation limit (<1.0 ppm)


Al Release
[image: ]
Analytical uncertainty is 10%.




Data Sheet S34. Dissolved Al analysis for experiment 50:50-p3.5-2

Material: Fe-rich allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p3.5-2	Material mass: 0.1503 g	Total Surface Area (BET): 76.2421 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Al (ppm)
	Moles Al released

	0
	3.01
	180
	
	0

	3600
	3.07
	170
	1.44570
	9.64462 x 10-6

	10800
	3.12
	160
	0.63351*
	4.22629 x 10-6*

	18000
	3.12
	150
	1.03564
	6.75997 x 10-6

	86400
	3.35
	140
	4.99046
	3.02120 x 10-5

	97200
	3.35
	130
	4.00653
	2.47419 x 10-5

	192000
	3.54
	120
	4.62576
	2.79550 x 10-5

	278400
	3.64
	110
	7.04278
	3.96005 x 10-5

	451200
	3.81
	100
	6.90269
	3.89774 x 10-5

	627600
	3.88
	90
	8.03478
	4.35928 x 10-5

	969600
	3.96
	80
	6.52934
	3.80132 x 10-5

	1732800
	4.00
	70
	9.05375
	4.64337 x 10-5


*Below practical quantitation limit (<1.0 ppm)

[image: ]Al Release
Analytical uncertainty is 10%.
Data Sheet S35. Dissolved Al analysis for experiment Blank-p3.5

Material: None	Initial pH: 3.01	Solution: 0.01M NaCl	Specific Surface Area (BET): N/A
Batch ID: Blank-p3.5	Material mass: 0 g	Total Surface Area (BET): N/A
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Al (ppm)
	Moles Al released

	0
	3.01
	180
	
	0

	3600
	3.04
	170
	0.79447*
	5.30007 x 10-6*

	10800
	3.03
	160
	BD
	BD

	18000
	3.02
	150
	1.08562
	6.61731 x 10-6*

	86400
	3.05
	140
	0.38084*
	2.43792 x 10-6*

	97200
	3.01
	130
	BD
	BD

	192000
	3.03
	120
	BD
	BD

	278400
	3.02
	110
	0.15291*
	1.10114 x 10-6*

	451200
	3.02
	100
	BD
	BD

	627600
	3
	90
	0.11898*
	9.62818 x 10-7*

	969600
	3.02
	80
	0.12734*
	9.93818 x 10-7*

	1732800
	3.02
	70
	BD
	BD


*Below practical quantitation limit (<1.0 ppm)

Al Release
[image: ]
Analytical uncertainty is 10%. Error bars are smaller than the points.
Data Sheet S36. Dissolved Fe analysis for experiment 50:50-p3.5-1

Material: Fe-rich allophane  Initial pH: 3.01  Solution: 0.01M NaCl	Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p3.5-1	Material mass: 0.1496 g	Total Surface Area (BET): 75.8879 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Fe (ppm)
	Moles Fe released

	0
	3.01
	180
	
	0

	3600
	3.07
	170
	0.140817598*
	4.53884 x 10-7*

	10800
	3.08
	160
	0.122647323*
	3.95318 x 10-7*

	18000
	3.07
	150
	0.153659716*
	4.89724 x 10-7*

	86400
	3.25
	140
	0.2727395
	8.30896 x 10-7

	97200
	3.23
	130
	0.296661764
	8.95151 x 10-7

	192000
	3.38
	120
	0.409877568
	1.17898 x 10-6

	278400
	3.46
	110
	0.44567439
	1.26231 x 10-6

	451200
	3.63
	100
	0.48634088
	1.34969 x 10-6

	627600
	3.73
	90
	0.443861187
	1.26602 x 10-6

	969600
	3.89
	80
	0.3453857
	1.08968 x 10-6

	1732800
	3.97
	70
	0.240194559
	9.20154 x 10-7


*Below practical quantitation limit (<0.2 ppm Fe)


[image: ]Fe Release
Analytical uncertainty is 10%.

Data Sheet S37. Dissolved Fe analysis for experiment 50:50-p3.5-2

Material: Fe-rich allophane  Initial pH: 3.01  Solution: 0.01M NaCl Specific Surface Area (BET): 507.2660 m2/g
Batch ID: 50:50-p3.5-2	Material mass: 0.1503 g	Total Surface Area (BET): 76.2421 m2
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Fe (ppm)
	Moles Fe released

	0
	3.01
	180
	
	0

	3600
	3.07
	170
	0.113315754*
	3.65240 x 10-7*

	10800
	3.12
	160
	0.15801996*
	5.09331 x 10-7*

	18000
	3.12
	150
	0.209302962
	6.65444 x 10-7

	86400
	3.35
	140
	0.353962302
	1.07990 x 10-6

	97200
	3.35
	130
	0.353024065
	1.07738 x 10-6

	192000
	3.54
	120
	0.425870329
	1.26000 x 10-6

	278400
	3.64
	110
	0.43948409
	1.29170 x 10-6

	451200
	3.81
	100
	0.405464619
	1.21859 x 10-6

	627600
	3.88
	90
	0.319258809
	1.04879 x 10-6

	969600
	3.96
	80
	0.264877349
	9.51412 x 10-7

	1732800
	4.00
	70
	0.195920333*
	8.40281 x 10-7*


*Below practical quantitation limit (<0.2 ppm Fe)

[image: ]Fe Release
Analytical uncertainty is 10%.









Data Sheet S38. Dissolved Fe analysis for experiment Blank-p3.5

Material: None	Initial pH: 3.01	Solution: 0.01M NaCl	Specific Surface Area (BET): N/A
Batch ID: Blank-p3.5	Material mass: 0 g	Total Surface Area (BET): N/A
N/A = no analysis. BD = below detection.
	Time (sec)
	pH
	Volume (mL)
	Concentration Fe (ppm)
	Moles Fe released

	0
	3.01
	180
	
	0

	3600
	3.04
	170
	0.091898404*
	2.96208 x 10-7*

	10800
	3.03
	160
	0.118778825*
	3.82849 x 10-7*

	18000
	3.02
	150
	0.104364283*
	3.38969 x 10-7*

	86400
	3.05
	140
	0.203954458
	6.24302 x 10-7

	97200
	3.01
	130
	0.119996682*
	3.98791 x 10-7*

	192000
	3.03
	120
	0.114370361*
	3.84686 x 10-7*

	278400
	3.02
	110
	0.13596569*
	4.34957 x 10-7*

	451200
	3.02
	100
	0.108524695*
	3.75992 x 10-7*

	627600
	3
	90
	0.137266621*
	4.32606 x 10-7*

	969600
	3.02
	80
	0.091430128*
	3.50528 x 10-7*

	1732800
	3.02
	70
	0.085845016*
	3.41527 x 10-7*


*Below practical quantitation limit (<0.2 ppm)

Fe Release
[image: ]
Analytical uncertainty is 10%.
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