Alteration of nanocrystalline Calcium Silicate Hydrate (C-S-H) at pH 9.2 and room temperature: a combined mineralogical and chemical study.
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Appendix: Evolution of chemical composition with time and dissolution rate calculations 
Table A 1: Fluid chemistry and calculation of dissolution rates from the CSH_1.5 experiment.
	Initial time

(min)
	Final time

(min)
	Sampled

mass (g)
	Flow rate

(mL min-1)
	pH (in)
	pH (out)
	Si (out)(1)
(mol L-1)
	Ca (out)(1)
(mol L-1)
	Si-final

mass (g)
	Si-average

mass (g)
	Estimated

C/S(2)
	Measured

C/S
	Estimated molar

mass (g mol-1)
	Estimated specific

surface area (m2 g-1)
	Si-dissolution rate

(mol m-2 s-1)
	Ca-dissolution rate

(mol m-2 s-1)

	
	
	
	
	
	
	
	
	1.1934
	
	
	1.22(4)/1.22(5)
	
	
	
	

	15
	65
	24.83
	0.497
	9.25
	11.05
	3.55E-04
	7.89E-03
	1.0728(3)
	1.0735
	1.22
	
	166.07
	433.5
	6.30E-12
	1.15E-10

	65
	117
	26.78
	0.515
	9.25
	10.82
	4.41E-04
	7.70E-03
	1.0708
	1.0718
	1.21
	
	165.72
	435.1
	8.12E-12
	1.17E-10

	117
	1192
	530.69
	0.494
	9.25
	9.69
	1.30E-03
	4.87E-03
	0.9590
	1.0149
	1.16
	
	161.84
	452.8
	2.33E-11
	7.51E-11

	1192
	1241
	24.56
	0.501
	9.25
	9.53
	1.76E-03
	3.80E-03
	0.9522
	0.9556
	1.11
	
	157.97
	470.4
	3.27E-11
	6.35E-11

	1241
	1463
	109.99
	0.495
	9.25
	9.52
	1.72E-03
	3.69E-03
	0.9225
	0.9373
	1.10
	
	157.03
	474.6
	3.19E-11
	6.23E-11

	1474
	1517
	21.65
	0.504
	9.25
	9.47
	1.80E-03
	3.42E-03
	0.9164
	0.9194
	1.09
	
	156.04
	479.1
	3.42E-11
	5.99E-11

	1517
	2572
	514.73
	0.488
	9.25
	9.44
	1.94E-03
	2.77E-03
	0.7643
	0.8403
	1.04
	
	152.26
	496.3
	3.78E-11
	5.20E-11

	2572
	2629
	27.33
	0.479
	9.25
	9.40
	2.15E-03
	2.45E-03
	0.7556
	0.7599
	0.99
	
	148.43
	513.7
	4.40E-11
	5.07E-11

	2629
	2833
	100.48
	0.493
	9.25
	9.40
	2.15E-03
	2.43E-03
	0.7236
	0.7396
	0.98
	
	147.53
	517.8
	4.62E-11
	5.32E-11

	2833
	2883
	24.56
	0.491
	9.25
	9.40
	2.16E-03
	2.41E-03
	0.7159
	0.7198
	0.97
	
	146.66
	521.8
	4.70E-11
	5.42E-11

	2883
	4047
	565.08
	0.485
	9.25
	9.38
	2.22E-03
	2.13E-03
	0.5368
	0.6264
	0.91
	
	142.48
	540.8
	5.31E-11
	5.58E-11

	4047
	4112
	29.74
	0.458
	9.25
	9.39
	2.23E-03
	1.98E-03
	0.5277
	0.5323
	0.86
	0.82(5)
	138.25
	560.1
	5.70E-11
	5.89E-11

	4112
	4359
	119.63
	0.484
	9.25
	9.39
	2.22E-03
	1.93E-03
	0.4912
	0.5095
	0.85
	
	137.17
	565.0
	6.23E-11
	6.40E-11

	4359
	4408
	23.58
	0.481
	9.25
	9.39
	2.20E-03
	1.86E-03
	0.4842
	0.4877
	0.83
	
	136.15
	569.6
	6.36E-11
	6.45E-11

	4408
	5517
	534.06
	0.482
	9.25
	9.34
	2.14E-03
	1.66E-03
	0.3330
	0.4086
	0.78
	
	132.16
	587.8
	7.16E-11
	7.10E-11

	5517
	5557
	19.49
	0.487
	9.25
	9.34
	2.01E-03
	1.45E-03
	0.3279
	0.3304
	0.73
	
	128.21
	605.8
	8.17E-11
	8.03E-11

	5557
	5738
	86.54
	0.478
	9.25
	9.35
	1.99E-03
	1.44E-03
	0.3059
	0.3169
	0.72
	
	127.44
	609.2
	8.23E-11
	8.22E-11

	5738
	5802
	30.86
	0.482
	9.25
	9.36
	1.99E-03
	1.39E-03
	0.2982
	0.3021
	0.71
	
	126.60
	613.1
	8.62E-11
	8.51E-11

	5802
	9802
	1918.35
	0.480
	9.26
	9.28
	7.66E-04
	4.72E-04
	0.1328
	0.2155
	0.53
	
	112.60
	676.7
	4.20E-11
	4.87E-11

	9802
	9832
	13.64
	0.455
	9.26
	9.27
	1.02E-04
	3.49E-05
	0.1327
	0.1327
	0.35
	0.20(5)
	98.72
	739.9
	7.83E-12
	7.64E-12


(1) Input Ca and Si concentration were below the detection limit ([Ca] < 1.2 10-5 m and [Si] < 8.3 10-6 m) and were therefore assumed to be 0.

(2) Estimation based on the linear regression shown in Fig. 6
(3) Corrected assuming almost 10% of impurities 

(4) Calculated from TGA/DSC results 

(5) Direct measurement by TEM/EDX

Grey values were obtained after total C-S-H dissolution and therefore were not considered. 

Table A 2: Fluid chemistry and calculation of dissolution rates from the CSH_1.4 experiment.
	Initial time

(min)
	Final time

(min)
	Sampled

mass (g)
	Flow rate

(mL min-1)
	pH (in)
	pH (out)
	Si (out)(1)
(mol L-1)
	Ca (out)(1)
(mol L-1)
	Si-final

mass (g)
	Si-average

mass (g)
	Estimated

C/S(2)
	Measured

C/S
	Estimated molar

mass (g mol-1)
	Estimated specific

surface area (m2 g-1)
	Si-dissolution rate

(mol m-2 s-1)
	Ca-dissolution rate

(mol m-2 s-1)

	
	
	
	
	
	
	
	
	1.1876
	
	
	1.22(4)/1.21(5)
	
	
	
	

	0
	48
	27.66
	0.576
	9.22
	10.28
	3.05E-04
	7.52E-03
	1.1046(3)
	1.1053
	1.22
	
	166.25
	432.7
	6.12E-12
	1.24E-10

	48
	132
	48.59
	0.578
	9.22
	10.24
	3.33E-04
	7.25E-03
	1.1019
	1.1033
	1.22
	
	165.97
	434.0
	6.70E-12
	1.20E-10

	132
	186
	31.24
	0.579
	9.22
	10.02
	5.63E-04
	6.03E-03
	1.0990
	1.1005
	1.21
	
	165.68
	435.3
	1.13E-11
	1.00E-10

	186
	358
	99.96
	0.581
	9.22
	9.81
	8.94E-04
	5.02E-03
	1.0843
	1.0916
	1.21
	
	165.21
	437.4
	1.81E-11
	8.45E-11

	358
	1366
	590.69
	0.586
	9.22
	9.41
	1.50E-03
	2.81E-03
	0.9402
	1.0123
	1.17
	
	162.76
	448.6
	3.22E-11
	5.16E-11

	1366
	1410
	25.34
	0.576
	9.22
	9.37
	1.74E-03
	2.22E-03
	0.9332
	0.9367
	1.15
	
	160.57
	458.5
	3.88E-11
	4.32E-11

	1410
	1740
	192.09
	0.582
	9.22
	9.32
	1.73E-03
	2.13E-03
	0.8800
	0.9066
	1.14
	1.13(5)
	159.80
	462.1
	4.02E-11
	4.34E-11

	1740
	1782
	24.00
	0.572
	9.22
	9.29
	1.82E-03
	2.10E-03
	0.8730
	0.8765
	1.13
	
	159.02
	465.6
	4.24E-11
	4.34E-11

	1782
	2786
	585.49
	0.583
	9.22
	9.28
	1.79E-03
	1.94E-03
	0.7086
	0.7908
	1.10
	
	156.85
	475.5
	4.63E-11
	4.58E-11

	2786
	2830
	25.68
	0.584
	9.22
	9.30
	1.77E-03
	1.87E-03
	0.7015
	0.7050
	1.07
	
	154.67
	485.4
	5.03E-11
	4.96E-11

	2830
	3106
	158.94
	0.576
	9.22
	9.30
	1.76E-03
	1.83E-03
	0.6585
	0.6800
	1.06
	1.11(5)
	154.00
	488.4
	5.08E-11
	4.97E-11

	3106
	3153
	26.83
	0.571
	9.22
	9.30
	1.72E-03
	1.85E-03
	0.6514
	0.6550
	1.05
	
	153.33
	491.5
	5.09E-11
	5.20E-11

	3153
	4301
	666.64
	0.581
	9.20
	9.30
	1.71E-03
	1.76E-03
	0.4797
	0.5656
	1.02
	
	150.85
	502.8
	5.81E-11
	5.87E-11

	4301
	4347
	26.65
	0.579
	9.20
	9.31
	1.61E-03
	1.61E-03
	0.4734
	0.4765
	0.99
	
	148.36
	514.1
	6.34E-11
	6.43E-11

	4347
	4602
	146.27
	0.574
	9.20
	9.29
	1.59E-03
	1.60E-03
	0.4390
	0.4562
	0.98
	0.95(5)
	147.74
	516.9
	6.45E-11
	6.61E-11

	4602
	4641
	22.50
	0.577
	9.20
	9.28
	1.54E-03
	1.54E-03
	0.4339
	0.4364
	0.97
	
	147.13
	519.7
	6.53E-11
	6.72E-11

	4641
	5728
	627.87
	0.578
	9.20
	9.30
	1.34E-03
	1.30E-03
	0.3121
	0.3730
	0.94
	
	144.78
	530.3
	6.52E-11
	6.73E-11

	5728
	5776
	27.76
	0.578
	9.20
	9.30
	1.04E-03
	1.02E-03
	0.3080
	0.3100
	0.91
	
	142.42
	541.1
	5.95E-11
	6.41E-11

	5776
	5973
	113.99
	0.579
	9.20
	9.25
	1.02E-03
	1.00E-03
	0.2915
	0.2997
	0.90
	0.84(5)/1.02(6)/0.96(6)
	141.50
	545.3
	6.02E-11
	6.57E-11


(1) Input Ca and Si concentration were below the detection limit ([Ca] < 1.2 10-5 m and [Si] < 8.3 10-6 m) and were therefore assumed to be 0.

(2) Estimation based on the linear regression shown in Fig. 6
(3) Corrected assuming almost 7% of impurities 

(4) Calculated from TGA/DSC results 

(5) Direct measurement by TEM/EDX

(6) Direct measurement by EPMA 

Table A 3: Fluid chemistry and calculation of dissolution rates extracted from the CSH_0.9 experiment.
	
	Final time

(min)
	Sampled

mass (g)
	Flow rate

(mL min-1)
	pH (in)
	pH (out)
	Si (out)(1)
(mol L-1)
	Ca (out)(1)
(mol L-1)
	Si-final

mass (g)
	Si-average

mass (g)
	Estimated

C/S(2)
	Measured

C/S
	Estimated molar

mass (g mol-1)
	Estimated specific

surface area (m2 g-1)
	Si-dissolution rate

(mol m-2 s-1)
	Ca-dissolution rate

(mol m-2 s-1)

	
	
	
	
	
	
	
	
	1.1751
	
	
	0.85(4)/0.85(5)
	
	
	
	

	0
	84
	47.73
	0.568
	9.22
	9.40
	4.99E-04
	2.23E-03
	1.1661(3)
	1.1677
	0.85
	
	137.44
	563.8
	7.18E-12
	3.78E-11

	84
	138
	30.68
	0.568
	9.22
	9.41
	6.07E-04
	2.20E-03
	1.1635
	1.1648
	0.85
	
	137.35
	564.2
	8.75E-12
	3.73E-11

	138
	310
	97.14
	0.565
	9.22
	9.35
	7.79E-04
	1.93E-03
	1.1532
	1.1584
	0.85
	
	137.20
	564.8
	1.12E-11
	3.28E-11

	310
	1318
	575.70
	0.571
	9.22
	9.32
	1.35E-03
	1.45E-03
	1.0468
	1.1000
	0.84
	
	136.44
	568.3
	2.06E-11
	2.63E-11

	1318
	1362
	25.11
	0.571
	9.22
	9.32
	1.50E-03
	1.32E-03
	1.0416
	1.0442
	0.83
	
	135.75
	571.4
	2.39E-11
	2.54E-11

	1362
	1692
	186.30
	0.565
	9.22
	9.30
	1.51E-03
	1.28E-03
	1.0036
	1.0226
	0.82
	
	135.51
	572.5
	2.42E-11
	2.50E-11

	1692
	1734
	24.00
	0.572
	9.22
	9.30
	1.55E-03
	1.28E-03
	0.9985
	1.0011
	0.82
	
	135.27
	573.6
	2.57E-11
	2.59E-11

	1734
	2738
	571.09
	0.569
	9.22
	9.27
	1.53E-03
	1.24E-03
	0.8806
	0.9396
	0.81
	
	134.59
	576.7
	2.68E-11
	2.66E-11

	2738
	2782
	25.00
	0.568
	9.22
	9.28
	1.54E-03
	1.22E-03
	0.8754
	0.8780
	0.80
	
	133.91
	579.8
	2.86E-11
	2.82E-11

	2782
	3058
	154.98
	0.562
	9.22
	9.26
	1.46E-03
	1.15E-03
	0.8452
	0.8603
	0.80
	0.83(5)
	133.70
	580.8
	2.73E-11
	2.68E-11

	3058
	3105
	26.14
	0.556
	9.22
	9.25
	1.47E-03
	1.16E-03
	0.8401
	0.8426
	0.80
	
	133.49
	581.7
	2.79E-11
	2.75E-11

	3105
	4253
	651.60
	0.568
	9.20
	9.26
	1.51E-03
	1.18E-03
	0.7098
	0.7749
	0.79
	
	132.71
	585.3
	3.14E-11
	3.11E-11

	4253
	4299
	26.09
	0.567
	9.20
	9.27
	1.48E-03
	1.16E-03
	0.7047
	0.7073
	0.78
	
	131.94
	588.8
	3.36E-11
	3.38E-11

	4299
	4472
	97.08
	0.561
	9.20
	9.27
	1.42E-03
	1.12E-03
	0.6866
	0.6956
	0.78
	0.76(5)/0.82(6)
	131.79
	589.4
	3.23E-11
	3.27E-11


(1) Input Ca and Si concentration were below the detection limit ([Ca] < 1.2 10-5 m and [Si] < 8.3 10-6 m) and were therefore assumed to be 0.

(2) Estimation based on the linear regression shown in Fig. 6
(3) Corrected assuming almost 0.5% of impurities 

(4) Calculated from TGA/DSC results

(5) Direct measurement by TEM/EDX 

(6) Direct measurement by EPMA 
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