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Figure S1. X-ray diffraction pattern verifying the amorphous nature of the as-synthesized glass
composition.
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Figure S2. The distribution in experimental solution pH during pH = 8 dissolution experiments, as a
function of the Tris molarity in the starting solution.
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Figure S3. NL vs. time for 0.1 M Tris-based solutions at (a) pH = 7, (b) pH = 8, and (¢) pH = 9. Direct
comparisons between B and Si release from Tris-HCI and Tris-HNQOj solutions are displayed.
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(*) Denotes that the sample was recovered from 12 h experiments.

Figure S4. X-ray diffraction patterns of the powders recovered from 24 hours of dissolution experiments.
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0.1 M Tris solutions (pH = 7)
24 h recovered particles
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Figure S5. FTIR spectra of powders recovered from 24 h of pH = 7 environments. The band at 1220 cm'!
indicates the development of a silica gel layer on the sample surface while the signatures in the region
3000-3700 cm! are indicative of various O-H stretching vibrations of water and silanol species.

Table S1. Average concentration (ppm), averaged normalized loss (g/m?), and pH as a function of time
(h) for all glasses in varied Tris-based solutions. The reported errors are calculated 1o standard deviation
for duplicate samples.
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0.1 M Tris-HCI1 (pH =7)

Concentration, ppm

Normalized Loss, g/m?

Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 6.97+0.01 3.1 +0.8 2.0 +0.4 0.3 +0.2 6.9 +1.9 7.0 +1.7 0.5 +0.4
1 7.02+0.01 14.2 +1.6 6.8 +0.7 2.8 +0.3 31.1 +3.5 29.1 +3.3 5.0 +0.6
3 7.07+0.02 57.4 +0.0 26.7 +0.3 17.5 +0.4 125.8 +0.0 121.9 +1.3 313 +0.7
6 7.08+0.03 80.5 +2.2 359 +1.1 28.7 +0.5 176.3 +4.8 164.7 +5.1 51.5 +0.9
9 7.124+0.02 78.3 +6.3 35.2 +2.9 24.8 +5.9 171.5 +13.7 161.7 +13.3 44.5 +10.5
12 7.15+0.01 106.6 +8.1 48.5 +3.3 46.7 +6.4 233.4 +17.7 223.4 +15.6 83.8 +11.4
24 7.17+0.01 115.0 +0.2 53.0 +0.2 65.2 +0.1 251.9 +0.4 244.6 +0.9 116.8 +0.2
0.1 M Tris-HNO; (pH="7) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 7.03+0.01 4.4 +0.8 3.0 +0.0 0.7 +0.3 9.7 +1.8 13.8 +0.0 1.2 +0.6
1 7.03+0.01 16.8 +0.5 7.9 +0.1 3.1 +0.1 36.8 +1.0 36.6 +0.3 5.6 +0.1
3 7.06+0.01 523 +5.8 24.9 +2.9 13.7 +3.1 114.6 +12.7 116.0 +13.5 24.5 +5.6
6 7.16+0.00 78.5 +7.1 36.4 +3.1 24.9 +3.2 171.9 +15.5 169.8 +14.3 44.6 +5.8
9 7.16+0.02 97.2 +2.1 45.8 +1.2 39.0 +0.3 212.9 +4.6 2133 +5.7 70.0 +0.6
12 7.194+0.00 101.5 +13.6 47.8 +6.4 40.5 +7.0 222.4 +29.9 222.8 +29.7 72.7 +12.6
24 7.16+0.00 113.3 +8.1 53.8 +3.8 49.1 +3.7 248.1 +17.8 250.8 +17.7 88.0 +6.6
0.01 M Tris-HCI (pH = 8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 7.99+0.01 2.3 +0.4 3.1 +0.3 <0.2 -- 5.0 +0.9 4.4 +1.2 -- --
1 8.02+0.01 9.5 +1.8 6.0 +0.7 2.5 +0.8 20.8 +3.9 18.1 +3.1 4.4 +1.4
3 8.16+0.01 36.0 +0.2 16.9 +0.2 17.3 +0.0 78.8 +0.5 69.0 +0.9 31.0 +0.0
6 8.28+0.01 57.4 +0.5 26.5 +0.1 27.8 +1.4 125.8 +1.1 113.6 +0.5 49.9 +2.4
9 8.43+0.02 73.4 +8.0 335 +3.7 40.6 +5.7 160.8 +17.5 146.4 +17.2 72.8 +10.3
12 8.34+0.04 64.2 +2.1 29.9 +0.8 29.3 +2.1 140.5 +4.6 129.4 +3.8 52.6 +3.8
24 8.55+0.01 106.0 +2.8 48.4 +1.2 62.4 +0.4 232.2 +6.2 215.5 +5.8 111.8 +0.7
0.01 M Tris-HNO; (pH = 8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.00+0.01 2.7 +0.7 3.1 +0.3 <0.2 -- 5.8 +1.5 5.4 +1.4 - --
1 8.04+0.01 7.1 +0.9 4.8 +0.4 1.4 +0.5 15.5 +2.0 13.8 +2.1 2.6 +0.9
3 8.21+0.02 29.1 +2.7 13.9 +1.1 13.3 +1.6 63.7 +5.9 56.0 +5.3 23.8 +2.9
6 8.35+0.05 45.9 +5.3 22.6 +4.3 17.1 +0.4 100.5 +11.7 96.7 +19.8 30.6 +0.7
9 8.44+0.03 75.4 +2.0 33.7 +1.1 43.0 +3.1 165.0 +4.3 148.1 +5.1 77.1 +5.5
12 8.53+0.02 93.2 +3.7 42.0 +1.5 56.4 +1.7 204.1 +8.0 186.8 +6.9 101.1 +3.1
24 8.49+0.02 114.0 +0.3 514 +0.1 74.7 +2.5 249.6 +0.6 230.4 +0.7 133.9 +4.4
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0.05 M Tris-HCI (pH = 8)

Concentration, ppm

Normalized Loss, g/m?

Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.13+0.02 4.1 +1.0 4.0 +0.5 0.3 +0.4 9.0 +2.2 7.0 +2.2 0.5 +0.7
1 8.09+0.00 9.6 +0.0 6.2 +0.1 2.2 +0.4 21.0 +0.1 17.4 +0.7 4.0 +0.8
3 8.11+0.01 36.0 +0.6 17.4 +0.2 12.4 +0.8 78.9 +1.3 69.5 +1.0 223 +1.4
6 8.16+0.03 54.0 +11.7 25.4 +4.7 213 +8.4 118.2 +25.7 106.7 +21.7 38.2 +15.0
9 8.18+0.01 80.4 +2.0 37.1 +2.2 40.7 +3.6 176.2 +4.4 161.0 +10.1 72.9 +6.5
12 8.16+0.01 76.5 +15.2 353 +7.1 355 +20.1 167.5 +33.4 153.1 +33.0 63.6 +36.1
24 8.16+0.03 102.5 +3.2 47.1 +1.1 57.0 +2.5 224.5 +6.9 207.8 +4.9 102.1 +4.5
0.05 M Tris-HNO; (pH = 8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.12+0.03 9.8 +0.3 59 +0.1 0.9 +0.0 21.5 +0.6 18.7 +0.5 1.7 +0.0
1 8.01+0.00 17.3 +0.6 9.4 +1.0 34 +0.0 37.8 +1.3 35.1 +4.5 6.1 +0.1
3 8.10+0.04 37.9 +1.3 17.9 +0.6 10.8 +1.0 83.1 +2.9 74.4 +2.8 19.4 +1.8
6 8.09+0.02 58.6 +0.8 26.8 +0.9 19.8 +1.2 128.3 +1.8 115.8 +4.1 355 +2.1
9 8.10+0.02 68.0 +0.5 30.5 +0.4 24.0 +0.8 149.0 +1.0 133.2 +1.7 43.1 +1.4
12 8.04+0.01 73.4 +0.7 329 +0.3 243 +0.4 160.8 +1.4 144.3 +1.5 43.5 +0.7
24 8.10+0.03 93.1 +2.4 42.1 +1.2 423 +5.5 204.0 +5.3 187.4 +5.5 75.8 +9.9
0.1 M Tris-HCI (pH = 8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.08+0.01 <0.5 -- 0.6 +0.0 1.4 +0.0 -- -- 2.8 +0.0 1.3 +0.1
1 8.05+0.01 8.8 +0.5 4.5 +0.1 4.3 +0.1 19.2 +1.0 21.1 +0.5 6.4 +0.2
3 8.08+0.01 30.0 +0.4 14.2 +0.2 12.7 +0.0 65.7 +0.8 66.2 +0.9 21.5 +0.0
6 8.03+0.01 57.0 +2.9 27.8 +2.7 28.8 +4.7 124.8 +6.5 129.7 +12.7 50.4 +8.4
9 8.05+0.01 524 +3.4 24.6 +1.3 23.6 +1.5 114.8 +7.3 114.6 +6.1 41.0 +2.7
12 8.08+0.01 73.5 +0.1 35.0 +0.1 38.7 +3.6 160.9 +0.3 163.0 +0.3 68.1 +6.4
24 8.04+0.00 90.9 +1.8 43.2 +0.5 554 +3.2 199.1 +3.9 201.3 +2.2 98.0 +5.8
0.1 M Tris-HNO; (pH =8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.07+0.01 1.5 +0.6 1.2 +0.2 1.7 +0.2 33 +1.3 5.6 +0.8 1.8 +0.3
1 8.06+0.00 43 +1.1 2.7 +0.5 2.7 +0.5 9.5 +2.3 12.8 +2.1 3.5 +0.8
3 8.07+0.01 293 +1.2 14.2 +0.4 12.4 +0.9 64.3 +2.5 66.1 +2.1 20.9 +1.5
6 8.07+0.01 37.7 +4.1 18.7 +2.7 133 +2.5 82.6 +8.9 87.1 +12.8 22.5 +4.4
9 7.98+0.01 60.2 +1.0 28.4 +0.4 26.5 +0.7 131.8 +2.2 1323 +1.7 46.1 +1.3
12 8.00+0.00 81.7 +0.7 393 +0.4 45.7 +0.2 178.8 +1.5 182.9 +1.9 80.6 +0.3
24 7.99+0.01 93.8 +0.1 44.9 +0.0 54.2 +2.2 205.4 +0.1 209.3 +0.1 95.9 +3.9

S-9



0.3 M Tris-HCI (pH = 8)

Concentration, ppm

Normalized Loss, g/m?

Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.09+0.01 6.8 +0.0 4.8 +0.0 0.9 +0.3 14.8 +0.1 13.6 +0.1 1.6 +0.5
1 8.08+0.01 11.2 +0.5 6.5 +0.2 35 +0.2 243 +1.2 21.1 +0.9 6.2 +0.3
3 8.05+0.00 26.9 +1.1 14.6 +0.5 10.6 +0.7 58.7 +2.3 59.2 +2.5 19.1 +1.2
6 8.06+0.01 422 +3.3 22.7 +1.4 20.9 +1.8 92.4 +7.3 96.9 +6.6 374 +3.1
9 8.06+0.01 48.2 +1.0 25.4 +0.5 23.6 +2.0 105.5 +2.1 109.6 +2.5 423 +3.5
12 8.05+0.01 543 +0.9 28.5 +0.7 28.1 +3.3 118.8 +1.9 123.8 +3.1 50.3 +5.9
24 8.06+0.01 69.3 +1.6 36.4 +1.5 44.0 +4.5 151.6 +3.4 160.4 +7.2 78.9 +8.1
0.3 M Tris-HNO; (pH =8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.04+0.01 6.2 +1.1 35 +0.5 0.9 +0.4 13.7 +2.3 15.4 +2.2 1.6 +0.7
1 8.03+0.01 9.6 +0.9 52 +0.4 2.5 +0.4 21.0 +1.9 233 +2.0 4.5 +0.7
3 7.99+0.01 27.0 +0.2 14.0 +0.1 10.5 +0.2 59.2 +0.4 64.3 +0.4 18.8 +0.4
6 8.00+0.01 40.9 +3.9 21.2 +1.8 17.5 +2.9 89.5 +8.5 98.1 +8.2 313 +5.1
9 8.00+0.00 48.5 +3.1 24.9 +1.9 21.2 +4.3 106.2 +6.9 115.1 +9.0 38.1 +7.7
12 8.00+0.00 53.9 +5.0 27.8 +2.7 26.1 +3.9 118.1 +11.0 128.7 +12.5 46.8 +6.9
24 7.994+0.00 68.6 +0.2 354 +0.1 39.5 +0.6 150.3 +0.4 164.2 +0.3 70.8 +1.1
0.5 M Tris-HCI (pH = 8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.07+0.02 53 +0.7 2.8 +0.4 0.8 +0.5 11.3 +1.5 12.8 +1.8 1.4 +0.9
1 8.07+0.01 6.9 +0.5 3.6 +0.2 1.4 +0.3 14.7 +1.0 16.7 +1.0 2.5 +0.5
3 8.02+0.00 21.2 +0.4 11.2 +0.2 8.4 +0.5 46.1 +0.9 52.1 +1.0 15.0 +0.9
6 8.03+0.00 35.2 +0.2 18.2 +0.1 16.9 +0.5 76.6 +0.3 84.7 +0.3 304 +0.9
9 8.04+0.02 39.1 +0.0 20.6 +0.1 18.5 +0.7 85.1 +0.1 95.7 +0.6 332 +1.3
12 8.03+0.01 42.0 +0.8 21.9 +0.6 20.0 +2.5 91.6 +1.7 102.1 +2.9 35.9 +4.4
24 8.02+0.01 56.5 +0.7 29.6 +0.4 30.4 +1.5 123.3 +1.5 137.8 +1.7 54.5 +2.7
0.5 M Tris-HNO; (pH = 8) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.5 8.06+0.01 43 +0.0 2.1 +0.0 <0.2 - 9.4 +0.0 9.8 +0.0 -- --
1 8.05+0.00 8.4 +0.1 4.4 +0.1 2.1 +0.0 18.5 +0.3 20.3 +0.4 3.8 +0.0
3 8.01+0.01 21.2 +0.5 11.1 +0.2 7.7 +0.6 46.5 +1.0 51.9 +0.9 13.8 +1.1
6 8.01+0.01 36.4 +2.0 19.0 +1.0 17.4 +1.7 79.7 +4.3 88.6 +4.5 31.1 +3.1
9 8.03+0.01 383 +0.2 20.5 +0.0 16.8 +0.9 83.9 +0.4 95.3 +0.0 30.1 +1.5
12 8.01+0.01 39.0 +0.3 20.6 +0.1 16.0 +0.4 85.3 +0.7 95.8 +0.4 28.7 +0.7
24 8.01+0.02 56.9 +3.1 30.0 +1.7 32.5 +4.2 124.7 +6.8 139.8 +8.0 58.3 +7.5
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0.1 M Tris-HCI1 (pH =9)

Concentration, ppm

Normalized Loss, g/m?

Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.25 8.99+0.01 <0.5 -- <0.2 -- <0.2 - - - -- -- - --
0.5 8.99+0.01 <0.5 -- <0.2 -- <0.2 -- -- -- -- -- -- --
1 9.02+0.02 23 +0.4 0.4 +0.2 1.2 +0.2 5.1 +1.0 1.8 +1.0 2.1 +0.4
3 9.02+0.03 25.9 +0.7 12.7 +0.4 11.2 +0.3 56.6 +1.5 58.9 +1.7 20.1 +0.5
6 9.05+0.03 63.1 +6.2 313 +3.1 423 +8.1 138.3 +13.7 145.6 +14.4 75.9 +14.4
9 9.03+0.01 68.0 +0.5 33.7 +0.3 45.8 +1.4 149.0 +1.2 156.9 +1.4 82.0 +2.6
12 9.04+0.00 91.0 +7.4 45.8 +4.3 60.0 +13.7 199.3 +16.1 213.4 +20.2 107.5 +24.6
0.1 M Tris-HNO; (pH=9) Concentration, ppm Normalized Loss, g/m?
Time (h) pH Na Na-error B B-error Si Si-error Na Na-error B B-error Si Si-error
0.25 8.95+0.01 0.7 +0.3 <0.2 -- <0.2 -- 1.6 +0.7 -- - -- --
0.5 8.95+0.01 3.8 +0.3 0.9 +0.2 1.4 +0.1 8.3 +0.6 4.4 +1.1 2.5 +0.3
1 8.93+0.01 5.5 +0.0 2.0 +0.0 2.7 +0.1 12.2 +0.1 9.2 +0.1 4.8 +0.1
3 8.98+0.01 343 +4.9 16.4 +3.0 19.0 +5.2 75.0 +10.8 76.3 +13.9 34.1 +9.3
6 8.98+0.00 66.5 +2.7 32.7 +1.5 47.6 +2.8 145.5 +5.9 152.5 +6.9 85.4 +5.1
9 9.00+0.01 753 +4.0 37.4 +2.7 48.4 +7.6 165.0 +8.7 174.1 +12.8 86.8 +13.7
12 9.01+0.01 95.1 +3.2 48.0 +1.5 57.5 +1.7 208.2 +6.9 223.7 +7.2 103.2 +3.1
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