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Supplementary information: 
Structural formulae recalculation
In order to obtain comparable structural formulae from the XRF analyses, the major elements were adjusted with the following criteria: (1) maintaining the relative proportion of structural cations (Si, Al, Fe, Ti, Mn, Mg, Fe as Fe(III)) by setting the total charge structural cations to fit an O10(OH)2 anion structural basis; (2) the resulting layer charge was calculated without varying the amount of potassium, which was considered irreversibly fixed and not displaced during the calcium homo-ionization procedure. Na2O is not properly determined by this technique and was not analyzed, assuming Na was not included in the exchange complex because of the previous Ca-homo-ionization.
Although it was not possible to calculate the formulae properly, and assuming the possibility of some misconceptions in their interpretation, we tried to make a correction in this Supplementary Information, simply as an attempt to explain potential changes in structural formulae once chemical compositions of the illite-like K minerals and silica minerals (quartz and cristobalite) were subtracted from the bulk chemical analysis.
In order to obtain more reliable tetrahedral Si values in the formulae, the analyses were corrected through the regression equations in Fig. 5 by setting SiO2 to the value corresponding to K2O=0 and ignoring K2O and TiO2 (to eliminate specific cations of illite). Then, it was possible to recalculate to 100% the percentage of the remaining cation oxides and give alternative structural formulae (bottom part of Table S1). The modified formulae showed that Ca was related to octahedral charge and Mg occupancy (Mg for Al substitutions in montmorillonite), which, as expected, were inversely correlated to octahedral Al (Fig. SM1). Iron did not relate significantly to charge. 
The constancy of the values in the calculated formulae speak of a minor alteration of montmorillonite along the bentonite column, with no clear trends along it.
[bookmark: _Ref121728774][bookmark: _GoBack]Table S1	Calculated structural formulae (on the basis of O10(OH)2) of the Ca-homo-ionized <0.5-µm size fraction of some samples (IV: tetrahedral site; VI: octahedral site; Ca, K: interlayer cations; LCh: layer charge; Oct: octahedral)
	
	MX-80
	S0
	S2
	S7
	S10
	S11
	S14
	S17
	S18
	S19
	S21
	S23
	S24
	S25

	Atomic proportions

	SiIV
	3.929
	4.000
	3.973
	4.000
	4.000
	4.000
	4.000
	3.994
	3.979
	3.960
	3.983
	3.987
	3.993
	3.993

	AlIV
	0.071
	0.000
	0.027
	0.000
	0.000
	0.000
	0.000
	0.006
	0.021
	0.040
	0.017
	0.013
	0.007
	0.007

	AlVI
	1.521
	1.534
	1.533
	1.536
	1.540
	1.540
	1.534
	1.534
	1.534
	1.525
	1.537
	1.530
	1.527
	1.534

	FeVI
	0.182
	0.182
	0.184
	0.180
	0.180
	0.181
	0.182
	0.180
	0.182
	0.184
	0.184
	0.184
	0.185
	0.185

	Ca
	0.224
	0.171
	0.180
	0.172
	0.169
	0.170
	0.175
	0.180
	0.183
	0.192
	0.173
	0.180
	0.180
	0.176

	TiVI
	0.006
	0.010
	0.008
	0.011
	0.010
	0.010
	0.010
	0.008
	0.008
	0.007
	0.010
	0.008
	0.009
	0.008

	K
	0.006
	0.023
	0.015
	0.032
	0.023
	0.023
	0.026
	0.015
	0.015
	0.012
	0.021
	0.016
	0.016
	0.016

	MgVI
	0.242
	0.223
	0.234
	0.215
	0.219
	0.218
	0.217
	0.230
	0.231
	0.244
	0.225
	0.231
	0.229
	0.225

	LCh
	0.454
	0.365
	0.375
	0.377
	0.361
	0.363
	0.376
	0.375
	0.381
	0.396
	0.367
	0.376
	0.376
	0.368

	Oct
	0.382
	0.365
	0.348
	0.377
	0.361
	0.362
	0.376
	0.368
	0.360
	0.356
	0.350
	0.363
	0.369
	0.361

	Formulae corrected for SiO2 and K2O (see text and Fig. 5)

	SiIV
	3.891
	3.891
	3.885
	3.883
	3.883
	3.883
	3.884
	3.885
	3.885
	3.887
	3.884
	3.886
	3.886
	3.885

	AlIV
	0.109
	0.109
	0.115
	0.117
	0.117
	0.117
	0.116
	0.115
	0.115
	0.113
	0.116
	0.114
	0.114
	0.115

	AlVI
	1.530
	1.564
	1.548
	1.561
	1.561
	1.561
	1.556
	1.549
	1.549
	1.537
	1.555
	1.545
	1.543
	1.550

	FeVI
	0.187
	0.199
	0.196
	0.197
	0.196
	0.197
	0.198
	0.194
	0.194
	0.194
	0.198
	0.198
	0.200
	0.200

	Ca
	0.230
	0.186
	0.192
	0.188
	0.184
	0.185
	0.190
	0.194
	0.196
	0.202
	0.186
	0.194
	0.194
	0.190

	MgVI
	0.249
	0.224
	0.249
	0.234
	0.239
	0.237
	0.217
	0.249
	0.247
	0.257
	0.242
	0.248
	0.248
	0.243

	LCh
	0.461
	0.373
	0.383
	0.376
	0.368
	0.370
	0.420
	0.388
	0.391
	0.405
	0.372
	0.387
	0.389
	0.380

	Octch
	0.352
	0.263
	0.268
	0.259
	0.251
	0.253
	0.304
	0.273
	0.276
	0.292
	0.255
	0.273
	0.275
	0.265



[image: ][image: ]
Fig. S1	Ca, Mg, and octahedral charge in the corrected structural formulae as a function of octahedral Al (left) and of the distance to the heater (right). The dotted horizontal lines indicate the values for the reference sample (the circled symbols correspond to sample S19)
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