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Figure 1. Organic buffers of varying pH scale in neutral to alkaline regime (Ferriera et al., 2015) 18 
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Figure 2. NLi as a function of time for LAWA44 in pH 8.5 of varying concentration of TRIS–HNO3 solution. Error bars represent the standard deviation of duplicate measurements.

	









[image: ]Figure 3. pH as a function of time for LAWA44 in pH ≈ 8.5, 9.5 and 10.5 of 0.1M Tris–HNO3 solution at RT, 40 °C and 60 °C ( [image: ]  set pH value,   ★  pH measured for blank solution [0.1 MTris–HNO3]).
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Figure 4. Powder XRD patterns of LAWA44 (before and after dissolution) in pH ≈ 10.5 of 0.1 M Tris–HNO3 solution at 60 °C.

	Fig S6. FT-IR spectra of LAWA44 Day 8 sample (before and post dissolution) in pH ≈ 10.5 of 0.1M Tris–HNO3 solution at 60 °C
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Figure 5. 11B NMR spectra of the as-prepared H3BO3 solutions at room temperature (RT) with pH of 7.5, 8.5, 9.5 and 10.5.
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Figure 6. 11B NMR spectra of the as-prepared 1:1 Tris/boron solutions at room temperature (RT) with pH of 8.5, 9.5 and 10.5.
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	Figure 7. 11B NMR spectra of the as-prepared 1:1 Tris/boron solutions at 40 °C with pH of 8.5, 9.5 and 10.5.
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	Figure 8. 11B NMR spectra of the as prepared 1:1 Tris/boron solutions at 60 °C with pH of 8.5, 9.5 and 10.5.
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Figure 9. NLi as a function of time for LAWA44 in pH ≈ 8.5 of varying concentration of NH3/NH4Cl solution.
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Figure 10. pH as a function of time for LAWA44 in pH ≈ 8.5, 9.5 and 10.5 of 0.1M NH3/NH4Cl buffered solution at RT, 40 °C and 60 °C ( [image: ]  set pH value, ★ pH measured for blank solution [0.1M NH3/NH4Cl]). 
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Figure 11. NLi ( [image: ]Na,  [image: ] B,   [image: ] Si,  [image: ] Al )  as a function of time for the LAWA44 glass in Type I water at RT, 40 °C, and 60 °C.
[image: ]
Figure 12. 11B NMR spectra of the of the aliquot leachate collected on day 8 of dissolution experiments at RT with set pH of 8.5, 9.5 and 10.5 using ammonia buffer.
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[bookmark: _Hlk165523426]Figure 13. Normalised boron dissolution rates as a function of temperature for LAW A44 at pH 8.5,9.5 and 10.5 in (left) Tris buffer and (right) NH3/NH4Cl buffer and at (top) time duration of 15min to 8 days, (middle) 15 mins to 8 hours and (bottom) 1 day to 4 days. Solid lines represent the fitting for the linear regression.

Table 1. ICP-OES elemental concentration data for LAWA44 powder altered in varying concentrations of TRIS/HNO3  solution
	
	
	
	Average elemental concentration across duplicates

	Sample
	Temperature (°C)
	Set pH
	Time (Days)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	0.02 M TRIS/ LAW A44
	RT
	8.58
	1
	0.11
± 0.01
	0.88
± 0.01
	10.63
± 0.04
	1.46
± 0.01

	
	
	
	2
	0.19
± 0.02
	1.07
± 0.11
	12.94
± 1.10
	2.32
± 0.26

	
	
	
	3
	0.23
± 0.01
	1.08
± 0.02
	13.59
± 0.28
	2.66
± 0.01

	
	
	
	4
	0.27
± 0.01
	1.15
± 0.05
	14.65
± 0.18
	3.12
± 0.02

	
	
	
	8
	0.49
± 0.00
	1.46
± 0.04
	19.99
±0.47
	5.09
± 0.07

	
	
	
	
	
	
	
	

	0.05 M TRIS / LAW A44
	RT
	8.58
	1
	0.11
± 0.00
	0.94
± 0.02
	10.27
± 0.04
	1.44
± 0.01

	
	
	
	2
	0.19
± 0.00
	0.95
± 0.07
	11.97
± 0.13
	2.01
± 0.01

	
	
	
	3
	0.23
± 0.01
	0.99
± 0.06
	12.74
± 0.22
	2.45
± 0.01

	
	
	
	4
	0.27
± 0.02
	1.12
± 0.05
	14.40
± 0.21
	2.95
± 0.00

	
	
	
	8
	0.48
± 0.01
	1.27
± 0.01
	18.36
± 0.35
	4.86
± 0.03

	
	
	
	
	
	
	
	

	0.1 M TRIS / LAW A44
	RT
	8.56
	1
	0.15
± 0.01
	0.81
± 0.00
	10.04
±0.01
	1.37
± 0.01

	
	
	
	2
	0.20
± 0.00
	0.94
± 0.01
	11.70
± 0.20
	1.92
± 0.01

	
	
	
	3
	0.26
± 0.00
	1.01
± 0.01
	13.28
± 0.13
	2.50
± 0.03

	
	
	
	4
	0.30
± 0.02
	1.09
± 0.01
	14.21
± 0.17
	2.85
± 0.09

	
	
	
	8
	0.68
± 0.06
	1.27
± 0.01
	18.62
± 0.14
	4.97
±0.07

	
	
	
	
	
	
	
	

	0.3 M TRIS / LAW A44
	RT
	8.58
	1
	0.19
± 0.00
	0.75
± 0.02
	9.17
± 0.12
	1.40
± 0.01

	
	
	
	2
	0.24
± 0.00
	0.83
± 0.01
	10.53
± 0.16
	1.97
± 0.05

	
	
	
	3
	0.31
± 0.01
	0.94
± 0.01
	11.95
± 0.18
	2.54
± 0.05

	
	
	
	4
	0.32
± 0.01
	1.00
± 0.01
	12.71
± 0.06
	2.80
± 0.06

	
	
	
	8
	0.57
-
	1.16
-
	16.45
-
	4.73
-


 

Table 2. Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in varying concentrations of TRIS/HNO3  solution
	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.02 M TRIS buffer 

	Time (days)
	Al
	Standard deviation
	B
	Standard deviation
	Na
	Standard deviation
	Si
	Standard deviation

	1
	1.60E-03
	1.32E-04
	1.48E-02
	6.27E-05
	3.33E-02
	7.84E-05
	3.77E-03
	1.03E-05

	2
	2.86E-03
	2.07E-04
	1.78E-02
	1.26E-03
	4.06E-02
	2.43E-03
	5.98E-03
	4.82E-04

	3
	3.42E-03
	5.13E-05
	1.81E-02
	3.26E-04
	4.26E-02
	6.12E-04
	6.84E-03
	1.42E-05

	4
	3.99E-03
	9.46E-05
	1.92E-02
	5.93E-04
	4.60E-02
	4.08E-04
	8.03E-03
	4.38E-05

	8
	7.17E-03
	3.08E-05
	2.44E-02
	4.60E-04
	6.27E-02
	1.05E-03
	1.31E-02
	1.21E-04

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.05 M TRIS buffer

	            1
	1.65E-03
	2.93E-06
	1.57E-02
	2.48E-04
	3.22E-02
	7.84E-05
	3.70E-03
	1.80E-05

	2
	2.73E-03
	1.61E-05
	1.58E-02
	8.15E-04
	3.75E-02
	2.98E-04
	5.19E-03
	1.80E-05

	3
	3.42E-03
	1.11E-04
	1.65E-02
	7.02E-04
	3.99E-02
	4.86E-04
	6.32E-03
	1.55E-05

	4
	3.98E-03
	1.88E-04
	1.87E-02
	6.43E-04
	4.52E-02
	4.70E-04
	7.60E-03
	6.44E-06

	8
	7.05E-03
	6.75E-05
	2.13E-02
	1.17E-04
	5.76E-02
	7.68E-04
	1.25E-02
	5.80E-05

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer

	1
	2.18E-03
	1.31E-04
	1.35E-02
	9.19E-06
	3.15E-02
	1.57E-05
	3.54E-03
	3.54E-03

	2
	2.91E-03
	3.74E-05
	1.57E-02
	1.63E-04
	3.67E-02
	4.39E-04
	4.94E-03
	4.94E-03

	3
	3.83E-03
	4.18E-05
	1.68E-02
	1.75E-04
	4.16E-02
	2.98E-04
	6.45E-03
	6.45E-03

	4
	4.41E-03
	1.67E-04
	1.81E-02
	1.34E-04
	4.46E-02
	3.76E-04
	7.33E-03
	7.33E-03

	8
	1.00E-02
	5.81E-04
	2.13E-02
	1.00E-04
	5.84E-02
	3.14E-04
	1.28E-02
	1.28E-02

	Time (days)
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.3 M TRIS buffer

	            1
	2.78E-03
	2.64E-05
	1.25E-02
	2.06E-04
	2.88E-02
	2.62E-04
	3.60E-03
	9.02E-06

	2
	3.46E-03
	2.35E-05
	1.38E-02
	1.62E-04
	3.30E-02
	3.45E-04
	5.06E-03
	8.50E-05

	3
	4.48E-03
	1.42E-04
	1.58E-02
	1.34E-04
	3.75E-02
	3.92E-04
	6.55E-03
	9.15E-05

	4
	4.76E-03
	5.65E-05
	1.67E-02
	1.18E-04
	3.99E-02
	1.25E-04
	7.21E-03
	1.10E-04

	8
	4.15E-03
	-
	1.94E-02
	-
	5.16E-02
	-
	1.21E-03
	-















Table 3. Average pH during the 8-day for LAWA44 powder altered in varying concentrations of TRIS/HNO3  solution.
	Concentration of TRIS (M)
	Average pH

	0.02
	8.53 ± 0.04

	0.05
	8.53 ± 0.06

	0.1
	8.56 ± 0.04

	0.3
	8.64 ± 0.06
























	



Table 4. ICP-OES elemental concentration data for LAW A44 glass powders altered in 0.1 M TRIS-HNO3 /LAW A44.
Sample	                            0.1 M TRIS/LAW A44
Surface area (m2)	0.02
Density (g m-3)	              2.65
	0.1 M TRIS/LAW A44
	
	Average elemental concentration across duplicates

	Temperature (°C)
	Target pH
	Set /measured pH
	Time (Hr)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	RT
	8.5
	8.53
	0.25
	0.05
± 0.03
	0.35
± 0.04
	4.83
± 0.30
	0.28
± 0.03

	
	
	
	0.50
	0.03
± 0.00
	0.36
± 0.01
	5.73
± 0.17
	0.39
± 0.06

	
	
	
	1.00
	0.03
± 0.00
	0.37
± 0.01
	6.21
± 0.13
	0.38
± 0.01

	
	
	
	2.00
	0.03
± 0.01
	0.42
± 0.01
	6.89
± 0.06
	0.52
± 0.02

	
	
	
	4.00
	0.03
± 0.01
	0.48
± 0.01
	8.01
± 0.19
	0.65
± 0.01

	
	
	
	8.00
	0.04
± 0.00
	0.57
± 0.01
	9.16
± 0.36
	0.93
± 0.05

	
	
	
	16.00
	0.09
± 0.00
	0.54
± 0.02
	8.48
± 0.15
	1.13
± 0.01

	
	
	
	24.00
	0.15
± 0.01
	0.83
± 0.01
	10.04
± 0.01
	1.37
± 0.01

	
	
	
	48.00
	0.20
± 0.00
	0.96
± 0.02
	11.70
± 0.20
	1.92
± 0.01

	
	
	
	72.00
	0.26
± 0.00
	1.03
± 0.01
	13.28
± 0.13
	2.50
± 0.03

	
	
	
	96.00
	0.30
± 0.02
	1.12
± 0.01
	14.21
± 0.17
	2.85
± 0.09

	
	
	
	192.00
	0.68
± 0.06
	1.29
± 0.02
	18.62
± 0.14
	4.97
± 0.07

	
	
	
	
	
	
	
	

	40
	8.5
	8.53
	0.25
	0.09
± 0.01
	0.37
± 0.06
	9.73
± 0.61
	0.29
± 0.04

	
	
	
	0.50
	0.12
± 0.02
	0.37
± 0.02
	11.13
± 0.79
	0.51
± 0.15

	
	
	
	1.00
	0.11
± 0.00
	0.41
± 0.00
	13.17
± 0.13
	0.63
± 0.02

	
	
	
	2.00
	0.14
± 0.02
	0.44
± 0.02
	13.46
± 0.17
	0.86
± 0.10

	
	
	
	4.00
	0.18
± 0.00
	0.51
± 0.01
	14.99
± 0.11
	1.27
 ± 0.17

	
	
	
	8.00
	0.22
± 0.01
	0.60
± 0.00
	16.57
± 0.11
	1.55
± 0.02

	
	
	
	16.00
	0.37
± 0.01
	0.87
± 0.03
	22.52
± 0.57
	2.86
± 0.13

	
	
	
	24.00
	0.41
± 0.00
	1.25
± 0.00
	27.61
± 0.08
	3.69
± 0.18

	
	
	
	48.00
	0.57
± 0.04
	1.62
± 0.00
	32.12
± 0.23
	5.21
± 0.04

	
	
	
	72.00
	0.65
± 0.00
	1.85
± 0.00
	35.14
± 0.06
	6.05
± 0.05

	
	
	
	96.00
	0.76
± 0.06
	2.16
± 0.013
	38.79
± 1.69
	7.42
± 0.55

	
	
	
	192.00
	1.04
± 0.04
	2.84
± 0.14
	46.90
± 2.02
	10.26
± 0.55

	
	
	
	
	
	
	
	

	60
	8.5
	8.52
	0.25
	0.11
± 0.01
	0.55
± 0.05
	13.78
± 0.14
	0.67
± 0.02

	
	
	
	0.50
	0.15
± 0.00
	0.73
± 0.02
	17.95
±0.06
	1.14
± 0.01

	
	
	
	1.00
	0.20
± 0.02
	0.88
± 0.02
	20.81
± 0.23
	1.60
± 0.07

	
	
	
	2.00
	0.47
± 0.08
	1.41
± 0.03
	28.40
± 0.53
	3.59
± 0.50

	
	
	
	4.00
	0.42
± 0.01
	1.55
± 0.01
	30.77
± 0.05
	3.58
± 0.04

	
	
	
	8.00
	0.61
± 0.01
	2.05
± 0.01
	37.69
± 0.05
	5.03
± 0.02

	
	
	
	16.00
	0.81
± 0.01
	2.82
± 0.03
	46.92
± 0.56
	6.96
± 0.10

	
	
	
	24.00
	0.79
± 0.01
	3.48
± 0.08
	52.74
± 0.62
	7.30
± 0.07

	
	
	
	48.00
	1.04
± 0.04
	5.26
± 0.30
	66.01
± 3.50
	10.43
± 0.40

	
	
	
	72.00
	1.09
± 0.01
	6.12
± 0.15
	68.58
± 0.82
	11.51
± 0.08

	
	
	
	96.00
	1.18
± 0.03
	7.01
± 0.12
	74.22
± 0.86
	12.75
± 0.35

	
	
	
	192.00
	1.28
± 0.05
	11.66
± 1.38
	100.52
± 7.75
	16.96
± 1.64


	0.1 M TRIS/LAW A44
	
	Average elemental concentration across duplicates

	Temperature (°C)
	Target pH
	Set/ measured pH
	Time (Hr)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	RT
	9.5
	9.52
	0.25
	0.12
± 0.04
	0.26
± 0.07
	5.66
± 0.01
	0.22
± 0.04

	
	
	
	0.50
	0.10
± 0.00
	0.21
± 0.01
	6.05
± 0.08
	0.24
± 0.01

	
	
	
	1.00
	0.12
± 0.00
	0.24
± 0.01
	6.80
± 0.32
	0.42
± 0.02

	
	
	
	2.00
	0.13
± 0.00
	0.25
± 0.00
	7.14
± 0.11
	0.45
± 0.01

	
	
	
	4.00
	0.15
± 0.00
	0.28
± 0.01
	7.77
± 0.47
	0.65
± 0.00

	
	
	
	8.00
	0.15
± 0.00
	0.32
± 0.01
	8.26
± 0.14
	0.83
± 0.10

	
	
	
	16.00
	0.23
± 0.01
	0.37
± 0.02
	8.92
± 0.14
	1.35
± 0.01

	
	
	
	24.00
	0.31
± 0.01
	0.51
± 0.06
	9.40
± 0.17
	1.73
± 0.00

	
	
	
	48.00
	0.44
± 0.02
	0.56
± 0.03
	10.70
± 0.02
	2.69
± 0.00

	
	
	
	72.00
	0.56
± 0.00
	0.61
± 0.01
	11.57
± 0.19
	3.55
± 0.07

	
	
	
	96.00
	0.67
± 0.00
	0.70
± 0.01
	12.28
± 0.04
	4.28
± 0.03

	
	
	
	192.00
	1.35
± 0.54
	1.19
± 0.39
	15.44
± 1.81
	8.15
± 3.14

	
	
	
	
	
	
	
	

	40
	9.5
	9.53
	0.25
	0.19
± 0.00
	0.37
± 0.00
	11.12
± 0.06
	0.78
± 0.02

	
	
	
	0.50
	0.14
± 0.00
	0.35
± 0.00
	11.96
± 0.15
	0.62
± 0.01

	
	
	
	1.00
	0.15
± 0.01
	0.37
± 0.01
	12.61
± 0.29
	0.75
± 0.05

	
	
	
	2.00
	0.21
± 0.01
	0.44
± 0.02
	13.90
± 0.78
	1.14
± 0.07

	
	
	
	4.00
	0.30
± 0.00
	0.52
± 0.01
	15.71
± 0.03
	1.74
± 0.06

	
	
	
	8.00
	0.43
± 0.02
	0.61
± 0.00
	17.59
± 0.25
	2.51
± 0.02

	
	
	
	16.00
	0.61
± 0.02
	0.80
± 0.03
	20.41
± 0.50
	3.80
± 0.04

	
	
	
	24.00
	0.84
± 0.02
	0.87
± 0.01
	21.00
± 0.04
	5.00
± 0.03

	
	
	
	48.00
	1.12
± 0.09
	1.16
± 0.08
	23.31
± 1.72
	6.89
± 0.62

	
	
	
	72.00
	1.43
± 0.02
	1.46
± 0.01
	27.46
± 0.31
	9.18
± 0.12

	
	
	
	96.00
	1.54
± 0.08
	1.55
± 0.08
	27.90
± 1.44
	9.91
± 0.55

	
	
	
	192.00
	2.25
± 0.05
	2.30
± 0.07
	35.94
± 0.91
	14.88
± 0.47

	
	
	
	
	
	
	
	

	60
	9.5
	9.52
	0.25
	0.11
± 0.01
	0.55
± 0.05
	13.78
± 0.14
	0.67
± 0.02

	
	
	
	0.50
	0.15
± 0.00
	0.73
± 0.00
	17.95
± 0.06
	1.14
± 0.01

	
	
	
	1.00
	0.20
± 0.02
	0.88
± 0.02
	20.81
± 0.23
	1.60
± 0.07

	
	
	
	2.00
	0.47
± 0.09
	1.41
± 0.03
	28.40
± 0.53
	3.59
± 0.49

	
	
	
	4.00
	0.42
± 0.01
	1.55
± 0.01
	30.77
± 0.05
	3.58
± 0.04

	
	
	
	8.00
	0.61
± 0.01
	2.05
± 0.01
	37.69
± 0.05
	5.03
± 0.02

	
	
	
	16.00
	0.81
± 0.01
	2.82
± 0.03
	46.92
± 0.56
	6.96
± 0.11

	
	
	
	24.00
	0.79
± 0.01
	3.48
± 0.08
	52.74
± 0.62
	7.30
± 0.08

	
	
	
	48.00
	1.04
± 0.04
	5.26
± 0.30
	66.01
± 3.50
	10.43
± 0.41

	
	
	
	72.00
	1.09
± 0.01
	6.12
± 0.15
	68.58
± 0.82
	11.51
± 0.08

	
	
	
	96.00
	1.18
± 0.03
	7.01
± 0.12
	74.22
± 0.86
	12.75
± 0.35

	
	
	
	192.00
	1.28
± 0.05
	11.66
± 1.38
	100.52
± 7.76
	16.96
± 1.64



	0.1 M TRIS/LAW A44
	
	Average elemental concentration across duplicates

	Temperature (°C)
	Target pH
	Set /measured pH
	Time (Hr)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	RT
	10.5
	10.51
	0.25
	0.10
± 0.00
	0.15
± 0.01
	5.16
± 0.32
	0.24
± 0.00

	
	
	
	0.50
	0.10
± 0.00
	0.18
± 0.00
	5.63
± 0.32
	0.30
± 0.02

	
	
	
	1.00
	0.12
± 0.01
	0.20
± 0.00
	5.91
± 0.23
	0.38
± 0.01

	
	
	
	2.00
	0.14
± 0.01
	0.22
± 0.01
	6.37
± 0.00
	0.54
± 0.05

	
	
	
	4.00
	0.17
± 0.01
	0.26
± 0.01
	6.83
± 0.07
	0.83
± 0.05

	
	
	
	8.00
	0.24
± 0.00
	0.30
± 0.00
	7.21
± 0.17
	1.22
± 0.00

	
	
	
	16.00
	0.32
± 0.01
	0.33
± 0.01
	7.68
± 0.20
	1.64
± 0.03

	
	
	
	24.00
	0.42
± 0.00
	0.37
± 0.00
	7.96
± 0.03
	2.18
± 0.01

	
	
	
	48.00
	0.69
± 0.04
	0.51
± 0.02
	9.30
± 0.18
	3.68
± 0.16

	
	
	
	72.00
	0.84
± 0.02
	0.59
± 0.01
	9.88
± 0.03
	4.55
± 0.06

	
	
	
	96.00
	1.00
± 0.00
	0.70
± 0.02
	10.66
± 0.22
	5.47
± 0.00

	
	
	
	192.00
	1.37
± 0.02
	1.04
± 0.02
	13.08
± 0.41
	8.24
± 0.16

	
	
	
	
	
	
	
	

	40
	10.5
	10.51
	0.25
	0.13
± 0.00
	0.20
± 0.00
	6.15
± 0.31
	0.41
± 0.02

	
	
	
	0.50
	0.17
± 0.01
	0.28
± 0.01
	7.46
± 0.00
	0.67
± 0.02

	
	
	
	1.00
	0.25
± 0.00
	0.32
± 0.00
	8.12
± 0.03
	1.07
± 0.02

	
	
	
	2.00
	0.39
± 0.00
	0.39
± 0.00
	9.18
± 0.03
	1.81
± 0.00

	
	
	
	4.00
	0.54
± 0.00
	0.44
± 0.00
	10.02
± 0.01
	2.62
± 0.01

	
	
	
	8.00
	0.71
± 0.00
	0.52
± 0.00
	10.88
± 0.03
	3.52
± 0.01

	
	
	
	16.00
	1.09
± 0.03
	0.79
± 0.00
	13.72
± 0.34
	5.72
 0.15

	
	
	
	24.00
	1.44
± 0.00
	0.98
± 0.04
	15.26
± 0.06
	7.65
± 0.01

	
	
	
	48.00
	1.97
± 0.07
	1.46
± 0.06
	18.07
± 0.82
	11.29
± 0.48

	
	
	
	72.00
	2.27
± 0.15
	1.76
± 0.06
	19.51
± 0.66
	13.34
± 0.44

	
	
	
	96.00
	2.84
± 0.15
	2.65
± 0.17
	26.66
± 2.06
	18.48
± 1.09

	
	
	
	192.00
	3.00
± 0.04
	2.86
± 0.06
	29.48
± 0.55
	19.91
± 0.37

	
	
	
	
	
	
	
	

	60
	10.5
	10.52
	0.25
	0.15
± 0.00
	0.32
± 0.01
	7.61
± 0.03
	0.71
± 0.02

	
	
	
	0.50
	0.37
± 0.01
	0.46
± 0.02
	10.23
± 0.29
	1.85
± 0.06

	
	
	
	1.00
	0.39
± 0.02
	0.43
± 0.01
	6.72
± 0.25
	1.94
± 0.03

	
	
	
	2.00
	0.96
± 0.01
	0.79
± 0.01
	14.58
± 0.04
	5.06
± 0.03

	
	
	
	4.00
	1.34
± 0.02
	1.09
± 0.04
	16.87
± 0.28
	7.37
± 0.15

	
	
	
	8.00
	1.96
± 0.02
	1.74
± 0.0
	21.06
± 0.23
	11.53
± 0.17

	
	
	
	16.00
	2.47
± 0.00
	2.48
± 0.01
	26.57
± 0.06
	15.58
± 0.01

	
	
	
	24.00
	2.57
± 0.01
	2.66
± 0.02
	28.28
± 0.20
	16.45
± 0.02

	
	
	
	48.00
	2.62
± 0.05
	3.65
± 0.25
	39.48
± 3.08
	20.01
± 0.43

	
	
	
	72.00
	2.16
± 0.02
	4.35
± 0.12
	46.66
± 0.82
	19.78
± 0.07

	
	
	
	96.00
	1.69
± 0.04
	5.58
± 0.16
	55.48
± 1.66
	19.45
± 0.11

	
	
	
	192.00
	1.31
± 0.04
	8.95
± 0.03
	72.35
± 1.30
	18.94
± 0.22












Table 5: Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in 0.1 M TRIS/HNO3  solution at a target pH of 8.5 and temperatures of RT, 40 oC and 60 oC. 
	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 8.5 and RT

	Time (Days)
	Al
	S.D
	B
	S.D
	Na
	S.D
	Si
	S.D

	0.25
	6.98E-04
	3.45E-04
	5.86E-03
	5.24E-04
	1.51E-02
	6.60E-04
	7.18E-04
	5.50E-05

	0.50
	5.08E-04
	1.69E-05
	6.07E-03
	7.10E-05
	1.80E-02
	3.73E-04
	1.01E-03
	1.03E-04

	1.00
	3.89E-04
	3.74E-05
	6.24E-03
	1.08E-04
	1.95E-02
	2.92E-04
	9.80E-04
	2.43E-05

	2.00
	4.14E-04
	1.69E-05
	7.08E-03
	6.02E-05
	2.16E-02
	1.32E-04
	1.33E-03
	3.80E-05

	4.00
	4.39E-04
	9.17E-05
	8.06E-03
	8.77E-05
	2.51E-02
	4.27E-04
	1.68E-03
	2.50E-05

	8.00
	6.39E-04
	1.28E-04
	9.51E-03
	1.50E-04
	2.87E-02
	7.89E-04
	2.41E-03
	8.62E-05

	16.00
	1.27E-03
	5.87E-06
	9.04E-03
	1.82E-04
	2.66E-02
	3.42E-04
	2.90E-03
	1.67E-05

	24.00
	2.18E-03
	1.31E-04
	1.38E-02
	1.01E-04
	3.15E-02
	1.57E-05
	3.54E-03
	2.32E-05

	48.00
	2.91E-03
	3.74E-05
	1.60E-02
	1.75E-04
	3.67E-02
	4.39E-04
	4.94E-03
	1.03E-05

	72.00
	3.83E-03
	4.18E-05
	1.72E-02
	8.36E-05
	4.16E-02
	2.98E-04
	6.45E-03
	4.64E-05

	96.00
	4.41E-03
	1.67E-04
	1.87E-02
	8.36E-05
	4.46E-02
	3.76E-04
	7.33E-03
	1.65E-04

	192.00
	1.00E-02
	5.81E-04
	2.15E-02
	2.01E-04
	5.84E-02
	3.14E-04
	1.28E-02
	1.35E-04

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 8.5 at 40 oC

	0.25
	1.39E-03
	1.20E-04
	6.12E-03
	7.63E-04
	3.05E-02
	1.36E-03
	7.47E-04
	6.52E-05

	0.50
	1.75E-03
	1.70E-04
	6.20E-03
	2.64E-04
	3.49E-02
	1.76E-03
	1.32E-03
	2.70E-04

	1.00
	1.64E-03
	2.20E-06
	6.93E-03
	3.84E-05
	4.13E-02
	2.82E-04
	1.62E-03
	2.74E-05

	2.00
	2.09E-03
	2.16E-04
	7.35E-03
	2.36E-04
	4.22E-02
	3.76E-04
	2.21E-03
	1.90E-04

	4.00
	2.68E-03
	2.76E-04
	8.57E-03
	1.53E-04
	4.70E-02
	2.51E-04
	3.26E-03
	3.10E-04

	8.00
	3.23E-03
	9.98E-05
	9.94E-03
	4.01E-05
	5.20E-02
	2.51E-04
	4.00E-03
	4.25E-05

	16.00
	5.47E-03
	1.51E-04
	1.46E-02
	3.59E-04
	7.06E-02
	1.25E-03
	7.36E-03
	2.38E-04

	24.00
	6.01E-03
	3.59E-05
	2.09E-02
	0.00E+00
	8.66E-02
	1.88E-04
	9.51E-03
	5.80E-05

	48.00
	8.36E-03
	3.76E-04
	2.71E-02
	5.85E-05
	1.01E-01
	5.18E-04
	1.34E-02
	3.35E-04

	72.00
	9.49E-03
	2.35E-05
	3.10E-02
	2.51E-05
	1.10E-01
	1.41E-04
	1.56E-02
	9.02E-05

	96.00
	1.11E-02
	5.71E-04
	3.62E-02
	1.56E-03
	1.22E-01
	3.75E-03
	1.91E-02
	1.01E-03

	192.00
	1.52E-02
	4.55E-04
	4.75E-02
	1.65E-03
	1.47E-01
	4.49E-03
	2.64E-02
	1.01E-03

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 8.5 at 60 oC

	0.25
	1.61E-03
	1.17E-04
	9.13E-03
	5.41E-04
	4.32E-02
	3.14E-04
	1.73E-03
	4.53E-05

	0.50
	2.14E-03
	1.76E-05
	1.21E-02
	2.09E-05
	5.63E-02
	1.41E-04
	2.93E-03
	1.03E-05

	1.00
	2.94E-03
	2.00E-04
	1.47E-02
	2.88E-04
	6.53E-02
	5.18E-04
	4.12E-03
	1.28E-04

	2.00
	6.90E-03
	9.00E-04
	2.36E-02
	3.34E-04
	8.91E-02
	1.18E-03
	9.24E-03
	8.90E-04

	4.00
	6.23E-03
	6.53E-05
	2.59E-02
	7.52E-05
	9.65E-02
	1.10E-04
	9.23E-03
	7.99E-05

	8.00
	9.00E-03
	1.24E-04
	3.42E-02
	6.68E-05
	1.18E-01
	1.10E-04
	1.29E-02
	3.61E-05

	16.00
	1.19E-02
	6.31E-05
	4.71E-02
	2.92E-04
	1.47E-01
	1.24E-03
	1.79E-02
	1.97E-04

	24.00
	1.15E-02
	9.98E-05
	5.82E-02
	8.94E-04
	1.65E-01
	1.38E-03
	1.88E-02
	1.38E-04

	48.00
	1.53E-02
	3.67E-04
	8.79E-02
	3.60E-03
	2.07E-01
	7.76E-03
	2.69E-02
	7.47E-04

	72.00
	1.60E-02
	5.87E-05
	1.02E-01
	1.76E-03
	2.15E-01
	1.82E-03
	2.97E-02
	1.55E-04

	96.00
	1.73E-02
	2.86E-04
	1.17E-01
	1.40E-03
	2.33E-01
	1.91E-03
	3.29E-02
	6.44E-04

	192.00
	1.87E-02
	4.99E-04
	1.95E-01
	1.63E-02
	3.15E-01
	1.72E-02
	4.37E-02
	2.99E-03



Table 6: Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in 0.1 M TRIS/HNO3  solution at a target pH of 9.5 and temperatures of RT, 40 oC and 60 oC.
	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 9.5 and RT

	Time (Days)
	Al
	S.D
	B
	S.D
	Na
	S.D
	Si
	S.D

	0.25
	1.74E-03
	3.65E-04
	4.32E-03
	8.01E-04
	1.77E-02
	1.10E-05
	5.65E-04
	7.36E-05

	0.50
	1.46E-03
	1.32E-05
	3.51E-03
	7.94E-05
	1.90E-02
	1.74E-04
	6.31E-04
	1.52E-05

	1.00
	1.82E-03
	2.42E-05
	4.08E-03
	8.36E-05
	2.13E-02
	7.01E-04
	1.09E-03
	4.46E-05

	2.00
	1.90E-03
	9.54E-06
	4.15E-03
	8.36E-07
	2.24E-02
	2.57E-04
	1.15E-03
	9.02E-06

	4.00
	2.19E-03
	2.05E-05
	4.69E-03
	1.61E-04
	2.44E-02
	1.06E-03
	1.67E-03
	2.62E-05

	8.00
	2.16E-03
	4.69E-05
	5.28E-03
	1.40E-04
	2.59E-02
	3.03E-04
	2.15E-03
	3.61E-06

	16.00
	3.44E-03
	1.40E-04
	6.12E-03
	1.77E-04
	2.80E-02
	3.11E-04
	3.49E-03
	1.83E-04

	24.00
	4.60E-03
	1.14E-04
	8.48E-03
	7.00E-04
	2.95E-02
	3.75E-04
	4.46E-03
	1.67E-05

	48.00
	6.52E-03
	2.19E-04
	9.28E-03
	3.84E-04
	3.36E-02
	6.27E-05
	6.94E-03
	0.00E+00

	72.00
	8.17E-03
	4.18E-05
	1.02E-02
	1.04E-04
	3.63E-02
	4.23E-04
	9.14E-03
	1.28E-04

	96.00
	9.85E-03
	7.85E-05
	1.16E-02
	1.08E-04
	3.85E-02
	7.84E-05
	1.10E-02
	5.93E-05

	192.00
	1.98E-02
	5.65E-03
	1.98E-02
	4.58E-03
	4.84E-02
	4.03E-03
	2.10E-02
	5.72E-03

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 9.5 at 40 oC

	0.25
	2.86E-03
	3.96E-05
	6.16E-03
	4.43E-05
	3.49E-02
	1.41E-04
	2.01E-03
	3.32E-05

	0.50
	2.09E-03
	4.55E-05
	5.88E-03
	1.84E-05
	3.75E-02
	3.29E-04
	1.61E-03
	1.34E-05

	1.00
	2.22E-03
	8.73E-05
	6.24E-03
	1.71E-04
	3.95E-02
	6.43E-04
	1.93E-03
	8.35E-05

	2.00
	3.08E-03
	1.18E-04
	7.31E-03
	1.92E-04
	4.36E-02
	1.73E-03
	2.94E-03
	1.19E-04

	4.00
	4.43E-03
	1.76E-05
	8.65E-03
	8.19E-05
	4.93E-02
	6.27E-05
	4.49E-03
	3.99E-05

	8.00
	6.27E-03
	1.91E-05
	1.01E-02
	4.85E-05
	5.52E-02
	5.65E-04
	6.46E-03
	7.73E-05

	16.00
	9.01E-03
	2.45E-04
	1.34E-02
	3.33E-04
	6.40E-02
	1.11E-03
	9.80E-03
	4.02E-04

	24.00
	1.24E-02
	1.89E-04
	1.46E-02
	1.21E-04
	6.59E-02
	9.41E-05
	1.29E-02
	6.18E-05

	48.00
	1.65E-02
	9.46E-04
	1.95E-02
	8.94E-04
	7.31E-02
	3.81E-03
	1.78E-02
	1.13E-03

	72.00
	2.10E-02
	1.83E-04
	2.43E-02
	1.67E-04
	8.61E-02
	6.90E-04
	2.37E-02
	2.20E-04

	96.00
	2.27E-02
	7.99E-04
	2.60E-02
	9.11E-04
	8.75E-02
	3.20E-03
	2.55E-02
	9.98E-04

	192.00
	3.30E-02
	4.77E-04
	3.85E-02
	8.02E-04
	1.13E-01
	2.02E-03
	3.83E-02
	8.50E-04

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 9.5 at 60 oC

	0.25
	1.76E-03
	1.17E-04
	6.46E-03
	1.53E-04
	2.98E-02
	1.32E-04
	1.70E-03
	1.12E-04

	0.50
	3.40E-03
	0.00E-05
	8.74E-03
	4.18E-05
	3.88E-02
	0.00E-04
	3.35E-03
	1.42E-05

	1.00
	4.15E-03
	3.22E-05
	7.60E-03
	6.43E-05
	2.46E-02
	4.17E-04
	3.83E-03
	4.12E-05

	2.00
	9.24E-03
	1.74E-04
	1.52E-02
	7.10E-05
	5.80E-02
	1.73E-04
	9.93E-03
	1.02E-04

	4.00
	1.07E-03
	3.67E-05
	1.69E-02
	1.25E-04
	6.38E-02
	1.25E-04
	1.20E-02
	6.82E-05

	8.00
	1.51E-03
	2.12E-04
	2.33E-02
	1.50E-05
	7.72E-01
	1.41E-04
	1.75E-02
	2.47E-05

	16.00
	2.05E-02
	1.32E-05
	3.31E-02
	3.67E-04
	9.64E-01
	2.98E-04
	2.52E-02
	1.06E-04

	24.00
	2.04E-02
	7.33E-06
	3.61E-02
	4.18E-04
	1.07E-01
	6.43E-04
	2.58E-02
	1.06E-04

	48.00
	2.67E-02
	8.80E-05
	5.00E-02
	1.00E-04
	1.33E-01
	7.68E-04
	3.51E-02
	5.15E-04

	72.00
	3.04E-02
	0.00E-05
	5.87E-02
	6.68E-04
	1.47E-01
	1.36E-03
	4.10E-02
	1.54E-04

	96.00
	2.66E-02
	3.01E-04
	6.89E-02
	3.09E-04
	1.64E-01
	6.74E-04
	4.23E-02
	2.45E-04

	192.00
	2.01E-02
	7.33E-04
	0.14E-01
	6.09E-03
	2.39E-01
	9.00E-03
	4.45E-02
	8.37E-04



Table 7: Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in 0.1 M TRIS/HNO3  solution at a target pH of 9.5 and temperatures of RT, 40 oC and 60 oC	
	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 10.5 and RT

	Time (Days)
	Al
	S.D
	B
	S.D
	Na
	S.D
	Si
	S.D

	0.25
	1.41E-03
	3.81E-05
	2.53E-03
	6.27E-05
	1.62E-02
	7.14E-04
	6.06E-04
	1.29E-07

	0.50
	1.53E-03
	9.54E-06
	2.93E-03
	2.42E-05
	1.77E-02
	6.92E-04
	7.83E-04
	4.33E-05

	1.00
	1.73E-03
	8.73E-05
	3.27E-03
	4.93E-05
	1.85E-02
	5.03E-04
	9.88E-04
	2.27E-05

	2.00
	1.98E-03
	5.28E-05
	3.71E-03
	7.35E-05
	2.00E-02
	3.14E-06
	1.38E-03
	8.85E-05

	4.00
	2.54E-03
	9.32E-05
	4.42E-03
	8.36E-05
	2.14E-02
	1.44E-04
	2.15E-03
	9.73E-05

	8.00
	3.49E-03
	7.33E-06
	4.98E-03
	3.76E-05
	2.26E-02
	3.70E-04
	3.16E-03
	3.86E-06

	16.00
	4.63E-03
	5.79E-05
	5.53E-03
	1.73E-04
	2.41E-02
	4.53E-04
	4.22E-03
	4.64E-05

	24.00
	6.22E-03
	3.37E-05
	6.26E-03
	5.51E-05
	2.50E-02
	5.96E-05
	5.62E-03
	1.80E-05

	48.00
	1.01E-02
	4.09E-04
	8.50E-03
	2.90E-04
	2.92E-02
	3.92E-04
	9.49E-03
	2.99E-04

	72.00
	1.23E-02
	1.88E-04
	9.88E-03
	6.93E-05
	3.10E-02
	5.80E-05
	1.17E-02
	1.15E-04

	96.00
	1.46E-02
	2.05E-05
	1.16E-02
	1.79E-04
	3.34E-02
	4.86E-04
	1.41E-02
	9.02E-06

	192.00
	2.01E-02
	1.76E-04
	1.74E-02
	2.84E-04
	4.10E-02
	9.10E-04
	2.12E-02
	2.86E-04

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 10.5 at 40 oC

	0.25
	1.96E-03
	2.79E-05
	3.28E-03
	2.92E-05
	1.93E-02
	6.98E-04
	1.04E-03
	2.92E-05

	0.50
	2.57E-03
	1.42E-04
	4.61E-03
	8.86E-05
	2.34E-02
	9.41E-06
	1.73E-03
	2.80E-05

	1.00
	3.64E-03
	4.40E-06
	5.34E-03
	2.84E-05
	2.55E-02
	8.47E-05
	2.77E-03
	4.12E-05

	2.00
	5.71E-03
	1.17E-05
	6.46E-03
	2.01E-05
	2.88E-02
	7.68E-05
	4.66E-03
	7.73E-06

	4.00
	7.94E-03
	1.54E-05
	7.41E-03
	5.18E-05
	3.14E-02
	1.57E-05
	6.75E-03
	2.45E-05

	8.00
	1.05E-02
	4.33E-05
	8.65E-03
	2.84E-05
	3.41E-02
	6.27E-05
	9.07E-03
	1.55E-05

	16.00
	1.59E-02
	3.15E-04
	1.32E-02
	4.90E-04
	4.30E-02
	7.53E-04
	1.48E-02
	2.74E-04

	24.00
	2.11E-02
	3.67E-05
	1.64E-02
	3.76E-05
	4.78E-02
	1.41E-04
	1.97E-02
	9.02E-06

	48.00
	2.89E-02
	7.41E-04
	2.44E-02
	7.35E-04
	5.67E-02
	1.82E-03
	2.91E-02
	8.76E-04

	72.00
	3.33E-02
	7.41E-04
	2.95E-02
	7.44E-04
	6.12E-02
	1.46E-03
	3.44E-02
	8.12E-04

	96.00
	4.40E-02
	1.53E-03
	4.79E-02
	1.96E-03
	9.25E-02
	4.56E-03
	5.13E-02
	1.98E-03

	192.00
	4.16E-02
	3.74E-04
	4.43E-02
	6.60E-04
	8.36E-02
	1.22E-03
	4.76E-02
	6.70E-04

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M TRIS buffer at target pH 10.5 at 60 oC

	0.25
	2.19E-03
	3.81E-05
	5.40E-03
	1.01E-04
	2.39E-02
	7.21E-05
	1.83E-03
	2.99E-05

	0.50
	5.47E-03
	7.77E-05
	7.68E-03
	1.90E-04
	3.21E-02
	6.43E-04
	4.77E-03
	1.16E-04

	1.00
	5.74E-03
	1.81E-04
	7.12E-03
	1.57E-04
	2.11E-02
	5.54E-04
	5.00E-03
	5.93E-05

	2.00
	1.41E-02
	7.48E-05
	1.31E-02
	1.20E-04
	4.57E-02
	7.84E-05
	1.30E-02
	5.28E-05

	4.00
	1.96E-02
	2.27E-04
	1.82E-02
	4.34E-04
	5.29E-02
	6.12E-04
	1.90E-02
	2.73E-04

	8.00
	2.87E-02
	2.49E-04
	2.91E-02
	1.34E-04
	6.60E-02
	5.18E-04
	2.97E-02
	3.09E-04

	16.00
	3.62E-02
	0.00E+00
	4.14E-02
	7.52E-05
	8.33E-02
	1.25E-04
	4.01E-02
	1.29E-05

	24.00
	3.77E-02
	1.47E-04
	4.44E-02
	2.01E-04
	8.87E-02
	4.39E-04
	4.24E-02
	3.86E-05

	48.00
	3.84E-02
	5.13E-04
	6.11E-02
	2.90E-03
	1.24E-01
	6.84E-03
	5.15E-02
	7.86E-04

	72.00
	3.17E-02
	2.49E-04
	7.27E-02
	1.38E-03
	1.46E-01
	1.82E-03
	5.10E-02
	1.29E-04

	96.00
	2.48E-02
	4.18E-04
	9.33E-02
	1.88E-03
	1.74E-01
	3.69E-03
	5.01E-02
	1.93E-04

	192.00
	1.92E-02
	4.40E-04
	1.50E-01
	3.43E-04
	2.27E-01
	2.89E-03
	4.88E-02
	3.99E-04



Table 8. ICP-OES elemental concentration data for LAWA44 powder altered in varying concentrations of NH4Cl/NH3 solution.
	
	
	
	Average elemental concentration across duplicates

	Sample
	Temperature (°C)
	Set pH
	Time (Days)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	0.02 M NH4Cl-NH3 / LAW A44
	RT

	8.58
	1
	0.06
-
	0.65
-
	7.45
-
	1.15
-

	
	
	
	2
	0.12
± 0.01
	1.52
± 0.11
	17.09
±0.02
	2.92
± 0.05

	
	
	
	3
	0.11
± 0.01
	1.66
± 0.02
	19.16
±0.13
	3.49
±0.07

	
	
	
	4
	0.14
± 0.01
	1.63
± 0.07
	18.00
± 0.80
	3.48
0.15

	
	
	
	8
	0.26
±0.03
	2.03
±0.16
	23.79
± 1.54
	4.93
0.22

	0.05 M NH4Cl-NH3 / LAW A44
	RT 

	8.58
	1
	0.05
± 0.01
	1.13
± 0.09
	14.64
± 0.67
	2.01
± 0.08

	
	
	
	2
	0.05
± 0.00
	1.38
± 0.01
	17.08
± 0.34
	2.56
± 0.01

	
	
	
	3
	0.06
± 0.03
	1.51
± 0.01
	17.43
± 0.19
	2.85
± 0.08

	
	
	
	4
	0.11
± 0.01
	1.70
± 0.08
	20.35
± 1.23
	3.40
± 0.20

	
	
	
	8
	0.25
± 0.06
	2.01
± 0.23
	23.91
± 2.44
	4.53
± 0.60

	0.1 M NH4Cl-NH3 / LAW A44
	RT 

	8.56
	1
	0.04
± 0.01
	1.13
± 0.04
	16.41
± 0.50
	1.93
± 0.06

	
	
	
	2
	0.04
± 0.01
	1.46
± 0.12
	18.17
± 0.03
	2.52
± 0.13

	
	
	
	3
	0.06
± 0.02
	1.70
± 0.05
	20.58
± 2.02
	2.89
± 0.16

	
	
	
	4
	0.06
± 0.00
	1.70
± 0.04
	21.49
± 0.14
	3.16
± 0.02

	
	
	
	8
	0.09
± 0.00
	1.80
± 0.00
	22.47
± 0.38
	3.42
± 0.01

	0.3 M NH4Cl-NH3 / LAW A44
	RT 

	8.58
	1
	0.03
± 0.01
	1.30
± 0.01
	23.20
± 0.78
	2.15
± 0.06

	
	
	
	2
	0.05
± 0.03
	1.57
± 0.10
	21.97
± 0.69
	2.45
± 0.11

	
	
	
	3
	0.04
± 0.01
	1.72
± 0.00
	24.35
± 1.00
	2.68
± 0.10

	
	
	
	4
	0.03
± 0.01
	2.12
± 0.05
	30.38
± 0.63
	3.41
± 0.11

	
	
	
	8
	0.04
± 0.00
	1.97
± 0.07
	28.59
± 1.10
	3.16
± 0.14




Table 9: Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in varying concentrations of NH4Cl/NH3  solution.
	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.02 M ammonia buffer 

	Time (days)
	Al
	S.D.
	B
	S.D.
	Na
	S.D.
	Si
	S.D.

	1
	8.41E-04
	-
	1.08E-02
	-
	2.34E-02
	-
	2.95E-03
	-

	2
	1.77E-03
	6.40E-04
	2.53E-02
	1.25E-03
	5.36E-02
	4.70E-05
	7.52E-03
	9.02E-05

	3
	1.61E-03
	6.97E-05
	2.78E-02
	1.84E-04
	6.01E-02
	2.98E-04
	8.98E-03
	1.28E-04

	4
	2.08E-03
	8.21E-05
	2.72E-02
	8.19E-04
	5.64E-02
	1.77E-03
	8.96E-03
	2.74E-04

	8
	3.83E-03
	3.45E-04
	3.39E-02
	1.89E-03
	7.46E-02
	3.42E-03
	1.27E-02
	3.99E-04

	
	Average normalised mass loss (g m-2)of elements from LAW A44 in 0.05 M ammonia buffer

	            1
	7.28E-04
	1.36E-04
	1.89E-02
	1.04E-03
	4.59E-02
	1.49E-03
	5.18E-03
	1.43E-04

	2
	7.80E-04
	2.93E-05
	2.30E-02
	5.85E-05
	5.36E-02
	7.53E-04
	6.61E-03
	2.58E-05

	3
	8.39E-04
	2.61E-04
	2.52E-02
	1.17E-04
	5.47E-02
	4.23E-04
	7.35E-03
	1.55E-04

	4
	1.57E-03
	7.04E-05
	2.85E-02
	9.86E-04
	6.38E-02
	2.73E-03
	8.77E-03
	3.62E-04

	8
	3.61E-03
	6.20E-04
	3.36E-02
	2.76E-03
	7.50E-02
	5.43E-03
	1.17E-02
	1.10E-03

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.1 M ammonia buffer

	1
	5.18E-04
	7.63E-05
	1.89E-02
	4.34E-04
	5.15E-02
	1.11E-03
	4.98E-03
	1.16E-04

	2
	5.96E-04
	1.36E-04
	2.43E-02
	1.40E-03
	5.70E-02
	6.27E-05
	6.50E-03
	2.28E-04

	3
	8.90E-04
	2.50E-04
	2.84E-02
	5.93E-04
	6.45E-02
	4.47E-03
	7.45E-03
	2.95E-04

	4
	8.98E-04
	4.69E-05
	2.85E-02
	4.43E-04
	6.74E-02
	3.14E-04
	8.15E-03
	3.61E-05

	8
	1.30E-03
	4.25E-05
	3.00E-02
	8.36E-06
	7.05E-02
	8.47E-04
	8.81E-03
	2.71E-05

	
	Average normalised mass loss (g m-2) of elements from LAW A44 in 0.3 M ammonia buffer

	            1
	5.05E-04
	6.01E-05
	2.18E-02
	1.25E-04
	7.28E-02
	1.74E-03
	5.53E-03
	1.07E-04

	2
	7.26E-04
	3.26E-04
	2.63E-02
	1.18E-03
	6.89E-02
	1.52E-03
	6.32E-03
	1.96E-04

	3
	6.59E-04
	5.87E-05
	2.88E-02
	4.18E-05
	7.64E-02
	2.21E-03
	6.91E-03
	1.77E-04

	4
	5.09E-04
	7.48E-05
	3.54E-02
	5.43E-04
	9.53E-02
	1.40E-03
	8.78E-03
	2.07E-04

	8
	5.87E-04
	7.33E-06
	3.30E-02
	8.27E-04
	8.97E-02
	2.43E-03
	8.15E-03
	2.60E-04












Table 10. Average pH during the 8-day for LAWA44 powder altered in varying concentrations of NH3/NH4Cl solution
	Concentration of NH3/NH4Cl
	Average pH

	0.02
	8.49 ± 0.08

	0.05
	8.42 ± 0.12

	0.1
	8.36 ± 0.11

	0.3
	8.31 ± 0.11




























Table 11. ICP-OES elemental concentration data for LAWA44 glass powders altered in 0.1 M NH4Cl-NH3/LAW A44.
Sample	                0.1 M NH4Cl-NH3/LAWA44
Surface area (m2)	0.02
Density (g m-3)	                2.65
	0.1 M NH4Cl-NH3/LAW A44
	
	Average elemental concentration across duplicates

	Temperature (°C)
	Target pH
	Set/measured  pH
	Time (Hr)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	RT
	8.5
	8.52
	0.25
	0.04
± 0.00
	0.46
± 0.03
	9.09
± 0.32
	0.39
± 0.03

	
	
	
	0.50
	0.02
± 0.00
	0.39
± 0.02
	9.26
± 0.09
	0.40
± 0.02

	
	
	
	1.00
	0.06
± 0.05
	0.42
± 0.04
	9.69
± 0.39
	0.73
± 0.35

	
	
	
	2.00
	0.03
± 0.01
	0.44
± 0.01
	10.34
± 0.17
	0.70
± 0.00

	
	
	
	4.00
	0.03
± 0.00
	0.49
± 0.01
	11.15
± 0.32
	0.91
± 0.03

	
	
	
	8.00
	0.06
± 0.00
	0.57
± 0.01
	12.08
± 0.22
	1.23
± 0.03

	
	
	
	16.00
	0.10
± 0.00
	0.64
± 0.01
	12.70
± 0.14
	1.76
± 0.01

	
	
	
	24.00
	0.04
± 0.01
	1.13
± 0.04
	16.41
± 0.50
	1.93
± 0.06

	
	
	
	48.00
	0.04
± 0.01
	1.46
± 0.12
	18.49
± 0.42
	2.52
± 0.03

	
	
	
	72.00
	0.06
± 0.02
	1.70
± 0.05
	20.58
± 2.02
	2.89
± 0.16

	
	
	
	96.00
	0.06
 ± 0.00
	1.70
± 0.04
	21.49
± 0.14
	3.16
± 0.02

	
	
	
	192.00
	0.09
± 0.00
	1.80
± 0.00
	22.47
± 0.38
	3.42
± 0.01

	40
	8.5
	8.54
	0.25
	0.03
± 0.02
	0.53
± 0.04
	9.95
± 0.30
	0.57
± 0.01

	
	
	
	0.50
	0.03
± 0.00
	0.56
± 0.02
	11.04
± 0.13
	0.78
± 0.01

	
	
	
	1.00
	0.03
± 0.00
	0.71
± 0.00
	12.66
± 0.06
	1.20
± 0.02

	
	
	
	2.00
	0.06
± 0.01
	0.87
± 0.01
	14.31
± 0.16
	1.68
± 0.03

	
	
	
	4.00
	0.08
± 0.00
	1.09
± 0.05
	16.38
± 0.14
	2.35
± 0.09

	
	
	
	8.00
	0.16
± 0.00
	1.26
± 0.01
	17.78
± 0.16
	3.33
± 0.02

	
	
	
	16.00
	0.21
± 0.00
	1.46
± 0.01
	19.89
± 0.18
	4.05
± 0.01

	
	
	
	24.00
	0.42
± 0.00
	2.22
± 0.07
	27.23
± 0.07
	6.17
± 0.02

	
	
	
	48.00
	0.53
± 0.02
	2.54
± 1.05
	28.79
± 1.05
	7.05
± 0.04

	
	
	
	72.00
	0.94
± 0.04
	3.31
± 0.19
	36.28
± 0.19
	9.96
± 0.07

	
	
	
	96.00
	0.98
± 0.15
	3.10
± 0.13
	35.59
± 0.13
	10.20
± 0.92

	
	
	
	192.00
	1.81
± 0.01
	4.83
± 0.26
	48.10
± 0.26
	15.94
± 0.20

	60
	8.5
	8.52
	0.25
	0.08
± 0.01
	0.76
± 0.01
	15.30
± 0.16
	1.19
± 0.04

	
	
	
	0.50
	0.12
± 0.01
	1.05
± 0.01
	18.27
± 0.04
	1.97
± 0.04

	
	
	
	1.00
	0.16
± 0.00
	1.62
± 0.02
	23.35
± 0.12
	3.38
± 0.01

	
	
	
	2.00
	0.25
± 0.01
	2.34
± 0.01
	29.10
± 0.39
	5.27
± 0.07

	
	
	
	4.00
	0.36
± 0.00
	3.12
± 0.05
	35.69
± 0.59
	7.37
± 0.05

	
	
	
	8.00
	0.46
± 0.17
	3.87
± 0.18
	42.48
± 2.41
	8.87
± 0.32

	
	
	
	16.00
	0.66
± 0.27
	5.27
± 0.03
	53.96
± 0.78
	11.33
± 0.06

	
	
	
	24.00
	0.64
± 0.00
	5.83
± 0.00
	61.30
± 0.14
	11.73 
± 0.07

	
	
	
	48.00
	0.73
± 0.05
	7.12
± 0.05
	72.35
± 0.18
	12.65
± 0.11

	
	
	
	72.00
	0.80
± 0.02
	8.38
± 0.02
	81.61
± 0.06
	13.77
± 0.03

	
	
	
	96.00
	0.87
± 0.01
	9.13
± 0.22
	87.73
± 1.60
	14.75
± 0.24

	
	
	
	192.00
	1.18
± 0.03
	12.42
± 0.01
	109.10
± 2.55
	18.09
± 0.13

	0.1 M NH4Cl-NH3/LAW A44
	
	Average elemental concentration across duplicates

	Temperature (°C)
	Target pH
	Set/ measured pH
	Time (Hr)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	RT
	9.5
	9.53
	0.25
	0.06
± 0.03
	0.30
± 0.02
	8.49
± 0.32
	0.49
± 0.20

	
	
	
	0.50
	0.05
± 0.01
	0.31
± 0.01
	9.12
 ± 0.08
	0.48
± 0.03

	
	
	
	1.00
	0.05
± 0.00
	0.32
± 0.01
	9.18
± 0.00
	0.61
± 0.00

	
	
	
	2.00
	0.06
± 0.00
	0.34
± 0.00
	9.26
± 0.00
	0.77
± 0.00

	
	
	
	4.00
	0.09
± 0.00
	0.39
± 0.00
	9.93
± 0.15
	1.10
± 0.01

	
	
	
	8.00
	0.13
± 0.01
	0.46
± 0.01
	10.91
± 0.28
	1.53
± 0.01

	
	
	
	16.00
	0.15
± 0.00
	0.54
± 0.20
	11.73
± 0.20
	1.98
± 0.04

	
	
	
	24.00
	0.19
± 0.01
	0.53
± 0.02
	10.57
± 0.42
	2.11
± 0.06

	
	
	
	48.00
	0.24
± 0.00
	0.66
± 0.01
	11.57
± 0.11
	2.72
± 0.01

	
	
	
	72.00
	0.32
± 0.00
	0.78
± 0.02
	13.04
± 0.29
	3.39
± 0.06

	
	
	
	96.00
	0.37
± 0.01
	0.87
± 0.02
	13.68
± 0.11
	3.82
± 0.09

	
	
	
	192.00
	0.56
± 0.00
	1.11
± 0.00
	15.81
± 0.06
	5.15
± 0.06

	40
	9.5
	9.51
	0.25
	0.05
± 0.01
	0.35
± 0.01
	9.33
± 0.06
	0.66
± 0.01

	
	
	
	0.50
	0.08
± 0.02
	0.41
± 0.02
	10.25
± 0.26
	1.09
± 0.13

	
	
	
	1.00
	0.12
± 0.00
	0.48
± 0.01
	10.76
± 0.01
	1.44
± 0.00

	
	
	
	2.00
	0.18
± 0.01
	0.57
± 0.01
	12.06
± 0.07
	2.04
± 0.00

	
	
	
	4.00
	0.24
± 0.00
	0.70
± 0.00
	13.44
± 0.11
	2.70
± 0.04

	
	
	
	8.00
	0.30
± 0.00
	0.85
± 0.01
	14.81
± 0.01
	3.38
± 0.01

	
	
	
	16.00
	0.37
± 0.00
	1.07
± 0.01
	17.28
± 0.11
	4.19
± 0.05

	
	
	
	24.00
	0.51
± 0.01
	1.70
± 0.00
	24.21
± 0.06
	6.03
± 0.03

	
	
	
	48.00
	0.73
± 0.02
	2.22
± 0.02
	29.23
± 0.08
	7.89
± 0.00

	
	
	
	72.00
	0.90
± 0.03
	2.56
± 0.01
	31.97
± 0.55
	9.11
± 0.05

	
	
	
	96.00
	1.11
± 0.00
	3.26
± 0.51
	36.75
± 2.63
	10.72
± 0.40

	
	
	
	192.00
	1.98
± 0.35
	4.02
± 0.23
	43.35
± 1.85
	16.02
± 1.97

	60
	9.5
	9.54
	0.25
	0.10
± 0.00
	0.49
± 0.00
	11.98
± 0.06
	0.87
± 0.07

	
	
	
	0.50
	0.20
± 0.01
	0.72
± 0.01
	14.90
± 0.14
	2.03
± 0.02

	
	
	
	1.00
	0.42
± 0.00
	1.27
± 0.02
	20.58
± 0.19
	4.62
± 0.02

	
	
	
	2.00
	0.51
± 0.00
	1.59
± 0.00
	24.07
± 0.24
	5.87
± 0.04

	
	
	
	4.00
	0.67
± 0.01
	2.19
± 0.03
	30.12
± 0.18
	7.80
± 0.08

	
	
	
	8.00
	0.77
± 0.01
	2.76
± 0.11
	35.76
± 1.24
	9.32
± 0.25

	
	
	
	16.00
	0.97
± 0.03
	3.88
 ± 0.33
	46.45
± 2.91
	11.69
± 0.65

	
	
	
	24.00
	0.91
± 0.02
	4.70
± 0.01
	51.03
± 0.56
	12.12
± 0.16

	
	
	
	48.00
	1.01
± 0.03
	5.45
± 0.04
	58.78
±0.26
	12.91
± 0.08

	
	
	
	72.00
	1.10
± 0.00
	6.21
± 0.01
	67.83
± 2.08
	14.15
± 0.27

	
	
	
	96.00
	1.17
± 0.02
	6.77
± 0.15
	70.80
± 1.09
	14.86
± 0.23

	
	
	
	192.00
	1.46
± 0.00
	8.48
± 0.00
	87.83
± 0.00
	17.78
± 0.00

	0.1 M NH4Cl-NH3/LAW A44
	
	Average elemental concentration across duplicates

	Temperature (°C)
	Target pH
	Set/ measured  pH
	Time (Hr)
	Al (ppm)
	B(ppm)
	Na (ppm)
	Si (ppm)

	RT
	10.5
	10.54
	0.25
	0.02
± 0.00
	0.20
± 0.01
	6.72
± 0.10
	0.45
± 0.02

	
	
	
	0.50
	0.04
± 0.02
	0.21
± 0.01
	6.81
± 0.35
	0.57
± 0.01

	
	
	
	1.00
	0.05
± 0.00
	0.26
± 0.00
	7.86
± 0.09
	0.92
± 0.00

	
	
	
	2.00
	0.12
± 0.02
	0.35
± 0.01
	8.61
± 0.44
	1.37
± 0.18

	
	
	
	4.00
	0.19
± 0.00
	0.36
± 0.08
	8.55
± 0.15
	1.89
± 0.02

	
	
	
	8.00
	0.29
± 0.01
	0.41
± 0.03
	9.50
± 0.21
	2.56
± 0.03

	
	
	
	16.00
	0.39
± 0.04
	0.53
± 0.00
	10.71
± 0.23
	3.26
± 0.04

	
	
	
	24.00
	0.47
± 0.02
	0.62
± 0.00
	10.80
± 0.04
	4.17
± 0.00

	
	
	
	72.00
	0.65
± 0.02
	0.92
± 3.00
	13.08
± 0.14
	6.05
± 0.05

	
	
	
	96.00
	0.63
± 0.11
	1.04
± 0.04
	13.94
± 0.77
	6.66
± 0.02

	
	
	
	192.00
	0.81
± 0.01
	1.14
± 0.04
	13.51
± 0.64
	7.32
± 0.30

	40
	10.5
	10.52
	0.25
	0.11
± 0.01
	0.40
± 0.06
	7.59
± 0.37
	0.92
± 0.04

	
	
	
	0.50
	0.16
± 0.00
	0.36
± 0.02
	8.14
± 0.08
	1.32
± 0.02

	
	
	
	1.00
	0.27
± 0.00
	0.42
± 0.00
	8.96
± 0.10
	2.04
± 0.02

	
	
	
	2.00
	0.35
± 0.04
	0.48
± 0.04
	9.33
± 0.96
	2.60
± 0.24

	
	
	
	4.00
	0.38
± 0.02
	0.51
± 0.02
	8.88
± 0.30
	2.92
± 0.10

	
	
	
	8.00
	0.55
± 0.11
	0.70
± 0.14
	10.83
± 0.3
	4.18
± 0.74

	
	
	
	16.00
	0.66
± 0.01
	0.91
± 0.01
	13.08
± 2.05
	5.18
± 0.05

	
	
	
	24.00
	0.70
± 0.02
	1.02
± 0.05
	13.04
± 0.65
	5.74
± 0.22

	
	
	
	48.00
	0.81
± 0.19
	1.34
± 0.38
	15.25
± 3.04
	6.77
± 1.38

	
	
	
	72.00
	1.06
± 0.11
	1.78
± 0.21
	20.93
± 2.05
	9.13
 ± 0.88

	
	
	
	96.00
	1.41
-
	2.55
-
	29.27
-
	12.68
-

	
	
	
	192.00
	1.67
± 0.13
	3.40
± 0.28
	36.72
± 2.14
	16.21
± 1.34

	60
	10.5
	10.51
	0.25
	0.09
± 0.01
	0.41
± 0.06
	9.06
± 0.24
	0.83
± 0.04

	
	
	
	0.50
	0.33
± 0.02
	0.47
± 0.04
	10.27
± 0.57
	2.22
± 0.12

	
	
	
	1.00
	0.65
± 0.01
	0.75
± 0.01
	12.89
± 0.14
	4.64
± 0.07

	
	
	
	2.00
	0.77
± 0.00
	0.95
± 0.02
	14.75
± 0.18
	5.63
± 0.03

	
	
	
	4.00
	0.94
± 0.02
	1.32
± 0.02
	18.48
± 0.37
	7.28
± 0.17

	
	
	
	8.00
	1.06
± 0.01
	1.58
± 0.05
	20.51
± 0.10
	8.41
± 0.16

	
	
	
	16.00
	1.15
± 0.01
	1.92
± 0.00
	24.87
± 0.21
	9.56
± 0.07

	
	
	
	24.00
	1.09
± 0.00
	2.69
± 0.09
	29.82
± 0.53
	10.46
± 0.16

	
	
	
	48.00
	1.20
± 0.03
	3.08
± 0.09
	34.76
± 0.54
	11.73
± 0.18

	
	
	
	72.00
	1.29
± 0.02
	3.44
± 0.02
	39.03
± 0.38
	12.73
± 0.06

	
	
	
	96.00
	1.38
± 0.08
	3.90
± 0.25
	44.30
± 4.58
	14.02
± 1.26

	
	
	
	192.00
	1.60
± 0.11
	5.17
± 1.55
	56.89
± 11.49
	17.42
± 3.46



Table 12: Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in 0.1 M NH4Cl/NH3  solution at target pH 8.5 and temperatures of RT, 40 oC and 60 oC.
	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 8.5 and RT

	Time (Days)
	Al
	S.D
	B
	S.D
	Na
	S.D
	Si
	S.D

	0.25
	5.73E-04
	2.42E-05
	7.61E-03
	3.89E-04
	2.85E-02
	7.18E-04
	1.00E-03
	5.85E-05

	0.50
	3.21E-04
	6.60E-06
	6.54E-03
	1.84E-04
	2.90E-02
	1.91E-04
	1.03E-03
	4.07E-05

	1.00
	9.41E-04
	5.55E-04
	7.07E-03
	4.85E-04
	3.04E-02
	8.58E-04
	1.87E-03
	6.33E-04

	2.00
	4.66E-04
	7.48E-05
	7.31E-03
	1.01E-04
	3.24E-02
	3.76E-04
	1.79E-03
	2.83E-06

	4.00
	4.84E-04
	2.20E-05
	8.13E-03
	1.65E-04
	3.50E-02
	7.06E-04
	2.34E-03
	6.09E-05

	8.00
	8.09E-04
	4.33E-05
	9.52E-03
	8.94E-05
	3.79E-02
	4.86E-04
	3.18E-03
	4.77E-05

	16.00
	1.40E-03
	7.33E-06
	1.08E-02
	6.52E-05
	3.98E-02
	3.14E-04
	4.55E-03
	1.16E-05

	24.00
	5.18E-04
	7.63E-05
	1.89E-02
	4.34E-04
	5.15E-02
	1.11E-03
	4.98E-03
	1.16E-04

	48.00
	5.96E-04
	1.36E-04
	2.43E-02
	1.40E-03
	5.80E-02
	9.25E-04
	6.50E-03
	2.28E-04

	72.00
	8.90E-04
	2.50E-04
	2.84E-02
	5.93E-04
	6.45E-02
	4.47E-03
	7.45E-03
	2.95E-04

	96.00
	8.98E-04
	4.69E-05
	2.85E-02
	4.43E-04
	6.74E-02
	3.14E-04
	8.15E-03
	3.61E-05

	192.00
	1.30E-03
	4.25E-05
	3.00E-02
	8.36E-06
	7.05E-02
	8.47E-04
	8.81E-03
	2.71E-05

	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 8.5 at 40 oC

	0.25
	4.06E-04
	1.69E-04
	8.90E-03
	5.26E-04
	3.12E-02
	6.56E-04
	1.46E-03
	1.42E-05

	0.50
	4.21E-04
	1.91E-05
	9.30E-03
	2.31E-04
	3.46E-02
	2.98E-04
	2.02E-03
	9.66E-06

	1.00
	4.99E-04
	2.42E-05
	1.18E-02
	4.85E-05
	3.97E-02
	1.25E-04
	3.08E-03
	2.96E-05

	2.00
	9.01E-04
	7.63E-05
	1.46E-02
	1.41E-04
	4.49E-02
	3.61E-04
	4.33E-03
	4.90E-05

	4.00
	1.10E-03
	9.54E-06
	1.82E-02
	5.77E-04
	5.14E-02
	3.14E-04
	6.07E-03
	1.60E-04

	8.00
	2.37E-03
	5.13E-06
	2.10E-02
	1.67E-04
	5.58E-02
	3.61E-04
	8.57E-03
	2.83E-05

	16.00
	3.13E-03
	1.03E-05
	2.44E-02
	1.34E-04
	6.24E-02
	4.08E-04
	1.04E-02
	1.55E-05

	24.00
	6.20E-03
	1.83E-05
	3.71E-02
	1.25E-04
	8.54E-02
	1.57E-04
	1.59E-02
	3.86E-05

	48.00
	7.71E-03
	2.42E-04
	4.25E-02
	4.26E-04
	9.03E-02
	2.32E-03
	1.82E-02
	8.12E-05

	72.00
	1.37E-02
	4.48E-04
	5.53E-02
	8.36E-06
	1.14E-01
	4.23E-04
	2.57E-02
	1.29E-04

	96.00
	1.43E-02
	1.51E-03
	5.18E-02
	1.88E-03
	1.12E-01
	2.98E-04
	2.63E-02
	1.67E-03

	192.00
	2.66E-02
	1.03E-04
	8.06E-02
	2.42E-04
	1.51E-01
	5.80E-04
	4.11E-02
	3.61E-04

	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 8.5 at 60 oC

	0.25
	1.16E-03
	7.85E-05
	1.28E-02
	1.37E-04
	4.80E-02
	3.45E-04
	3.06E-03
	7.34E-05

	0.50
	1.73E-03
	1.36E-04
	1.76E-02
	9.19E-05
	5.73E-02
	9.41E-05
	5.09E-03
	6.96E-05

	1.00
	2.34E-03
	1.47E-06
	2.71E-02
	2.76E-04
	7.32E-02
	2.82E-04
	8.70E-03
	2.32E-05

	2.00
	3.63E-03
	7.04E-05
	3.91E-02
	7.52E-05
	9.13E-02
	8.63E-04
	1.36E-02
	1.24E-04

	4.00
	5.33E-03
	8.07E-06
	5.22E-02
	6.60E-04
	1.12E-01
	1.30E-03
	1.90E-02
	9.92E-05

	8.00
	6.72E-03
	5.21E-05
	6.47E-02
	2.08E-03
	1.33E-01
	5.35E-03
	2.29E-02
	5.89E-04

	16.00
	9.67E-03
	5.13E-06
	8.81E-02
	3.17E-04
	1.69E-01
	1.73E-03
	2.92E-02
	1.16E-04

	24.00
	9.38E-03
	6.16E-05
	9.74E-02
	5.01E-05
	1.92E-01
	3.14E-04
	3.02E-02
	1.29E-04

	48.00
	1.07E-02
	7.99E-05
	1.19E-01
	5.43E-04
	2.27E-01
	3.92E-04
	3.26E-02
	2.06E-04

	72.00
	1.17E-02
	8.21E-05
	1.40E-01
	1.92E-04
	2.56E-01
	1.25E-04
	3.55E-02
	5.15E-05

	96.00
	1.28E-02
	6.01E-05
	1.53E-01
	2.62E-03
	2.75E-01
	3.54E-03
	3.80E-02
	4.38E-04

	192.00
	1.73E-02
	3.37E-04
	2.08E-01
	1.67E-04
	3.42E-01
	5.65E-03
	4.66E-02
	2.32E-04



Table 13: Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in 0.1 M NH4Cl/NH3  solution at target pH 9.5 and temperatures of RT, 40 oC and 60 oC.
	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 9.5 and RT

	Time (Days)
	Al
	S.D
	B
	S.D
	Na
	S.D
	Si
	S.D

	0.25
	8.74E-04
	3.59E-04
	4.98E-03
	2.56E-04
	2.66E-02
	7.12E-04
	1.26E-03
	3.62E-04

	0.50
	6.73E-04
	6.53E-05
	5.13E-03
	5.93E-05
	2.86E-02
	1.74E-04
	1.25E-03
	4.78E-05

	1.00
	6.91E-04
	1.76E-05
	5.34E-03
	1.15E-04
	2.88E-02
	4.70E-06
	1.57E-03
	1.29E-06

	2.00
	9.40E-04
	1.47E-06
	5.72E-03
	4.18E-05
	2.90E-02
	9.41E-06
	1.99E-03
	5.02E-06

	4.00
	1.29E-03
	5.57E-05
	6.46E-03
	4.93E-05
	3.11E-02
	3.22E-04
	2.85E-03
	1.93E-05

	8.00
	1.87E-03
	2.13E-05
	7.65E-03
	6.93E-05
	3.42E-02
	6.12E-04
	3.95E-03
	1.80E-05

	16.00
	2.24E-03
	4.25E-05
	9.00E-03
	4.68E-05
	3.68E-02
	4.39E-04
	5.11E-03
	6.83E-05

	24.00
	2.74E-03
	5.50E-05
	8.80E-03
	2.00E-04
	3.31E-02
	9.25E-04
	5.44E-03
	1.11E-04

	48.00
	3.50E-03
	1.54E-05
	1.10E-02
	1.51E-04
	3.63E-02
	2.51E-04
	7.01E-03
	1.29E-05

	72.00
	4.74E-03
	4.99E-05
	1.30E-02
	1.84E-04
	4.09E-02
	6.43E-04
	8.73E-03
	1.13E-04

	96.00
	5.46E-03
	8.51E-05
	1.45E-02
	2.35E-04
	4.29E-02
	2.51E-04
	9.85E-03
	1.69E-04

	192.00
	8.20E-03
	7.33E-07
	1.86E-02
	8.36E-06
	4.96E-02
	1.25E-04
	1.33E-02
	1.00E-04

	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 9.5 at 40 oC

	0.25
	7.06E-04
	8.80E-05
	5.77E-03
	1.03E-04
	2.93E-02
	1.24E-04
	1.70E-03
	1.80E-05

	0.50
	1.25E-03
	1.95E-04
	6.91E-03
	2.70E-04
	3.21E-02
	5.80E-04
	2.81E-03
	2.31E-04

	1.00
	1.79E-03
	4.55E-05
	8.04E-03
	1.16E-04
	3.38E-02
	3.14E-05
	3.72E-03
	1.29E-06

	2.00
	2.58E-03
	1.45E-04
	9.60E-03
	1.67E-04
	3.78E-02
	1.57E-04
	5.26E-03
	3.86E-06

	4.00
	3.45E-03
	1.47E-05
	1.18E-02
	3.93E-05
	4.22E-02
	2.51E-04
	6.96E-03
	6.83E-05

	8.00
	4.47E-03
	1.17E-05
	1.42E-02
	8.61E-05
	4.65E-02
	3.14E-05
	8.70E-03
	1.03E-05

	16.00
	5.42E-03
	3.74E-05
	1.79E-02
	1.17E-04
	5.42E-02
	2.51E-04
	1.08E-02
	9.53E-05

	24.00
	7.54E-03
	8.21E-05
	2.84E-02
	5.85E-05
	7.59E-02
	1.25E-04
	1.55E-02
	5.15E-05

	48.00
	1.07E-02
	2.38E-04
	3.72E-02
	2.34E-04
	9.17E-02
	1.88E-04
	2.03E-02
	3.86E-06

	72.00
	1.33E-02
	2.82E-04
	4.27E-02
	1.00E-04
	1.00E-01
	1.21E-03
	2.35E-02
	8.76E-05

	96.00
	1.63E-02
	4.40E-05
	5.44E-02
	5.98E-03
	1.15E-01
	5.83E-03
	2.76E-02
	7.34E-04

	192.00
	2.90E-02
	3.65E-03
	6.72E-02
	2.67E-03
	1.36E-01
	4.11E-03
	4.13E-02
	3.59E-03

	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 9.5 at 60 oC

	0.25
	1.50E-03
	7.33E-06
	8.13E-03
	3.84E-05
	3.76E-02
	1.41E-04
	2.24E-03
	1.19E-04

	0.50
	2.89E-03
	1.08E-04
	1.21E-02
	7.27E-05
	4.67E-02
	3.14E-04
	5.22E-03
	3.48E-05

	1.00
	6.13E-03
	1.03E-05
	2.12E-02
	1.92E-04
	6.45E-02
	4.23E-04
	1.19E-02
	2.96E-05

	2.00
	7.55E-03
	2.35E-05
	2.66E-02
	1.67E-05
	7.55E-02
	5.49E-04
	1.51E-02
	6.44E-05

	4.00
	9.80E-03
	8.80E-05
	3.67E-02
	3.09E-04
	9.45E-02
	3.92E-04
	2.01E-02
	1.46E-04

	8.00
	1.13E-02
	7.48E-05
	4.62E-02
	1.32E-03
	1.12E-01
	2.74E-03
	2.40E-02
	4.56E-04

	16.00
	1.42E-02
	2.99E-04
	6.48E-02
	3.87E-03
	1.46E-01
	6.46E-03
	3.01E-02
	1.19E-03

	24.00
	1.34E-02
	1.75E-04
	7.85E-02
	1.42E-04
	1.60E-01
	1.24E-03
	3.12E-02
	2.83E-04

	48.00
	1.48E-02
	2.77E-04
	9.11E-02
	4.26E-04
	1.84E-01
	5.80E-04
	3.33E-02
	1.55E-04

	72.00
	1.61E-02
	7.33E-06
	1.04E-01
	1.75E-04
	2.13E-01
	4.61E-03
	3.64E-02
	6.83E-04

	96.00
	1.71E-02
	1.69E-04
	1.13E-01
	1.74E-03
	2.22E-01
	2.42E-03
	3.83E-02
	2.32E-04

	192.00
	2.14E-02
	0.00E+00
	1.42E-01
	0.00E+00
	2.75E-01
	0.00E+00
	4.58E-02
	0.00E+00



Table 14: Normalised mass loss (g m-2) for Al, B, Na and Si from LAWA44 powder altered in 0.1 M NH4Cl/NH3  solution at target pH 10.5 and temperatures of RT, 40 oC and 60 oC.
	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 10.5 and RT

	Time (Days)
	Al
	S.D
	B
	S.D
	Na
	S.D
	Si
	S.D

	0.25
	2.67E-04
	4.40E-05
	3.41E-03
	1.27E-04
	2.11E-02
	2.23E-04
	1.15E-03
	3.16E-05

	0.50
	5.82E-04
	1.75E-04
	3.50E-03
	1.26E-04
	2.14E-02
	7.86E-04
	1.48E-03
	2.64E-05

	1.00
	8.01E-04
	5.13E-05
	4.39E-03
	8.61E-05
	2.47E-02
	1.99E-04
	2.36E-03
	1.67E-06

	2.00
	1.72E-03
	2.69E-04
	5.82E-03
	9.88E-04
	2.70E-02
	9.82E-04
	3.54E-03
	3.30E-04

	4.00
	2.83E-03
	3.67E-05
	6.10E-03
	3.03E-04
	2.68E-02
	3.34E-04
	4.86E-03
	3.61E-05

	8.00
	4.20E-03
	9.10E-05
	6.91E-03
	2.01E-05
	2.98E-02
	4.81E-04
	6.60E-03
	4.64E-05

	16.00
	5.67E-03
	4.65E-04
	8.87E-03
	4.60E-05
	3.36E-02
	5.18E-04
	8.39E-03
	7.09E-05

	24.00
	6.94E-03
	1.77E-04
	1.03E-02
	8.36E-06
	3.39E-02
	9.41E-05
	1.07E-02
	2.58E-06

	48.00
	8.74E-03
	2.27E-03
	5.32E-02
	3.53E-02
	7.95E-02
	3.53E-02
	1.85E-02
	1.58E-03

	72.00
	9.52E-03
	1.94E-04
	1.53E-02
	2.42E-05
	4.10E-02
	3.29E-04
	1.56E-02
	9.28E-05

	96.00
	9.29E-03
	1.16E-03
	1.74E-02
	5.43E-04
	4.37E-02
	1.71E-03
	1.72E-02
	3.81E-04

	192.00
	1.19E-02
	8.73E-05
	1.90E-02
	4.51E-04
	4.24E-02
	1.41E-03
	1.89E-02
	5.48E-04

	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 10.5 at 40 oC

	0.25
	1.65E-03
	9.39E-05
	6.65E-03
	7.12E-04
	2.38E-02
	8.14E-04
	2.38E-03
	7.10E-05

	0.50
	2.39E-03
	3.67E-05
	6.06E-03
	1.90E-04
	2.55E-02
	1.87E-04
	3.40E-03
	3.61E-05

	1.00
	3.97E-03
	2.93E-06
	7.09E-03
	1.75E-05
	2.81E-02
	2.27E-04
	5.26E-03
	2.83E-05

	2.00
	5.11E-03
	4.27E-04
	8.05E-03
	5.05E-04
	2.93E-02
	2.13E-03
	6.70E-03
	4.29E-04

	4.00
	5.54E-03
	2.20E-04
	8.58E-03
	2.52E-04
	2.78E-02
	6.62E-04
	7.53E-03
	1.88E-04

	8.00
	8.13E-03
	1.10E-03
	1.16E-02
	1.66E-03
	3.40E-02
	4.55E-03
	1.08E-02
	1.35E-03

	16.00
	9.65E-03
	1.13E-04
	1.53E-02
	1.55E-04
	4.10E-02
	2.67E-04
	1.34E-02
	8.89E-05

	24.00
	1.02E-02
	1.80E-04
	1.70E-02
	5.61E-04
	4.09E-02
	1.44E-03
	1.48E-02
	3.98E-04

	48.00
	1.20E-02
	1.95E-03
	2.23E-02
	4.48E-03
	4.78E-02
	6.74E-03
	1.75E-02
	2.52E-03

	72.00
	1.56E-02
	1.16E-03
	2.97E-02
	2.42E-03
	6.57E-02
	4.55E-03
	2.35E-02
	1.60E-03

	96.00
	2.07E-02
	0.00E+00
	4.25E-02
	0.00E+00
	9.18E-02
	0.00E+00
	3.27E-02
	0.00E+00

	192.00
	2.46E-02
	1.33E-03
	5.69E-02
	3.30E-03
	1.15E-01
	4.74E-03
	4.18E-02
	2.43E-03

	
	Average normalised mass loss of elements from LAW A44 in 0.1 M ammonia buffer at target pH 10.5 at 60 oC

	0.25
	1.37E-03
	1.08E-04
	6.86E-03
	6.93E-04
	2.84E-02
	5.38E-04
	2.13E-03
	6.70E-05

	0.50
	4.80E-03
	2.51E-04
	7.84E-03
	4.47E-04
	3.22E-02
	1.28E-03
	5.73E-03
	2.18E-04

	1.00
	9.57E-03
	1.86E-04
	1.25E-02
	1.70E-04
	4.04E-02
	3.14E-04
	1.20E-02
	1.34E-04

	2.00
	1.13E-02
	4.11E-05
	1.58E-02
	1.98E-04
	4.63E-02
	4.08E-04
	1.45E-02
	5.67E-05

	4.00
	1.38E-02
	2.03E-04
	2.20E-02
	2.76E-04
	5.80E-02
	8.16E-04
	1.88E-02
	3.04E-04

	8.00
	1.56E-02
	1.32E-04
	2.64E-02
	5.51E-04
	6.43E-02
	2.21E-03
	2.17E-02
	3.00E-04

	16.00
	1.69E-02
	1.39E-04
	3.22E-02
	8.36E-06
	7.80E-02
	4.55E-04
	2.46E-02
	1.21E-04

	24.00
	1.60E-02
	4.40E-05
	4.49E-02
	1.01E-03
	9.35E-02
	1.18E-03
	2.69E-02
	2.96E-04

	48.00
	1.76E-02
	2.64E-04
	5.15E-02
	1.08E-03
	1.09E-01
	1.21E-03
	3.02E-02
	3.35E-04

	72.00
	1.89E-02
	1.69E-04
	5.74E-02
	2.67E-04
	1.22E-01
	8.31E-04
	3.28E-02
	1.16E-04

	96.00
	2.03E-02
	7.77E-04
	6.52E-02
	4.18E-03
	1.39E-01
	1.01E-02
	3.61E-02
	2.29E-03

	192.00
	2.35E-02
	1.14E-03
	8.64E-02
	1.83E-02
	1.78E-01
	2.55E-02
	4.49E-02
	6.30E-03


Table 15. Activation energy calculated using linear regression of normalised boron dissolution rates as a function of temperature for LAWA44 at varying pH.
	Timeframe
	Target pH
	Temperature /⁰C)
	Tris buffer
	R2
	Ammonia buffer
	R2

	
	
	
	Ea /kJ mol‒1
	
	Ea /kJ mol‒1
	

	15 min to 8 h data
	8.5
	RT
	-
	-
	57 ± 2
	0.99

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	
	9.5
	RT
	47 ± 5
	0.98
	49 ± 7
	0.95

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	
	10.5
	RT
	54 ± 8
	0.96
	32 ± 12
	0.75

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	24 h to 96 h data
	8.5
	RT
	47 ± 6
	0.97
	33 ± 9
	0.86

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	
	9.5
	RT
	45 ± 5
	0.99
	36 ± 10
	0.84

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	
	10.5
	RT
	43 ± 9
	0.92
	-
	-

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	15 min to 8 d data

	8.5
	RT
	45 ± 8
	0.94
	37 ± 3
	0.99

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	
	9.5
	RT
	40 ± 9
	0.90
	43 ± 7
	0.95

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	

	
	10.5
	RT
	44 ± 1
	0.99
	31 ± 7
	0.91

	
	
	40
	
	
	
	

	
	
	60
	
	
	
	












Table 16. Composition of LAWA44 glass in oxide wt %.
	Components
	Oxide wt%

	Al2O3
	6.39

	B2O3
	9.56

	CaO
	2.21

	Cr2O3
	0.11

	Fe2O3
	7.44

	K2O
	0.58

	MgO
	1.82

	MoO3
	0.01

	Na2O
	21.32

	Re2O7
	0.07

	SO3
	0.11

	SiO2
	41.19

	TiO2
	2.10

	ZnO
	3.28

	ZrO2
	3.00
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