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Table S1. Observed pseudo first order rate constants for the hydrolysis of PP(111) and calculation of k, and demonstration of
second order dependence on H™ at acidic pH.

pH H* kobs kobs/H+ (kobs/H +)'k2 kl
(M) s (M*s? (M?s?
0.66 2.19x 107 1.13x 107 5.15 x 10° 4.21x10° 1.93x 107
0.66 2.19x 107 1.09 x 107 4.97 x 107 4.03x 107 1.84 x 107
0.8 158 x 107 5.77 x 10° 3.64x 107 2.70 x 107 1.71x 107
1.0 1.00 x 107 2.62x10° 2.62x 107 1.68 x 107 1.68 x 107
1.05 8.91x 107 2.61x10° 2.93x 107 1.99 x 107 2.24x 107
1.05 8.91x 107 3.84x10° 431x10° 3.37x 107 3.78x 107
1.6 2.51x 107 3.99x 10* 1.59 x 10 6.50 x 10° 259 x 107
2 1.00 x 107 1.02 x 10 1.02 x 107 8.16 x 10 -
3 1.00x 107 1.00x 107 1.00 x 107 6.25x 10 -
35 3.16 x 107 3.20x 10° 1.01 x 107 7.29x 10* -
4 1.00 x 10™ 1.10x 10° 1.10 x 107 1.64x 107 -
5 1.00x 10° 3.25x 107 - - -
6 1.00x 10° 1.94 x 107 - - -
7 1.00 x 107 1.14 x 107 - - -
8 1.00 x 107 1.52 x 107 - - -
11 1.00x 10 1.20x 10™ - - -
12 1.00x 107 1.27x10° - - -
13 1.00x 10 1.55 x 10 - - -
13 1.00x 10 1.68 x 107 - - -
135 3.16x10™ 5.05 x 10° - - -
Table S2. Table of calculated fractional species of PP(111) and total rate at a given pH
pH Fraction Fraction Fraction k[H'T Ko[H'] kon[OH] ki[H]* + ko[H] + ko
PP(III) PP(IITY PP(II1)* (M?s™) (Ms™) (Ms™) + kou[OH]
) 9.90x 107 9.90 x 10° 359 x 10° 2.00 x 10° 9.40x 107 1.35x 10" 2.00 x 10°
-1 9.06 x 10" 9.06 x 10° 3.29x10° 2.00 x 10* 9.40 x 10° 1.35x 10 2.01 x 10*
0 423x107 4.23x107 1.54 x 107 2.00 x 107 9.40 x 10° 1.35x 10 2.09 x 107
1.0 2.11x 107 2.11x 107 7.67x 107 2.00x 107 9.40 x 10™ 1.35x 10 2.94x 107
2.0 2.68 x 107 2.68 x 107 9.73x 107 2.00x 10° 9.40 x 10° 1.35x 105 1.14 x 10
3.0 2.75x10° 2.75x10° 9.97 x 107 2.00 x 107 9.40 x 10° 1.35x 107 9.72x 10°
4.0 2.75x10° 2.75x 10" 1.00 2.00x 107 9.40x 10”7 1.35x 10 1.06 x 10°°
5.0 2.75x 10 2.75x 10° 1.00 2.00x 10 9.40 x 10° 1.35x 10 2.14x 107
6.0 2.75x 107 2.75x10° 1.00 2.00x 107 9.40 x 10° 1.35x 107 1.31x 107
7.0 2.75x 10" 2.75x 107 1.00 200x10"° | 9.40x10™ 1.35x 10° 1.34x 107
8.0 2.75x 107" 2.75x10° 1.00 200x10Y | 9.40x10™ 1.35x 107 2.55x 107
9.0 2.75x 10 2.75x10° 1.00 200x107 | 9.40x10™ 1.35x 10° 1.47 x 10°
10.0 2.75x 107 2.75x 107 1.00 200x107 | 9.40x10™" 1.35x 107 1.36 x 10°
11.0 2.75x 107% 2.75x 10 1.00 2.00x 10 9.40 x 10™ 1.35x 10™ 1.35x 10™
12.0 2.75x 10 2.75x 10" 1.00 2.00x10% 9.40 x 10 1.35x 10°° 1.35x 10°°
13.0 2.75x107% 2.75x 107" 1.00 2.00 x 107 9.40 x 10 1.35x 10 1.35x 10
14.0 2.75x 107 2.75x10™ 1.00 2.00 x 10 9.40 x 10" 1.35x 10 1.35x 10
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Figure S1. Speciation plot for PP(111) assuming pK,s of 0 and 0.44.
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PP(V)
pH Fraction Fraction Fraction Fraction Fraction ky [H] k, PP(V) k. PP(V) k,. PP(V)* ks.PP(V)* k. PP(V)* | ka[H'] + ko
PP(V) PP(V) PP(V)* PP(V)* PP(V)* (M1s?) s (sh (sh s sh PP(V) + k.
PP(V) +k,.
PP(V)*+ ks.
PP(V)¥+k,.
PP(V)*
2 | 998x10" | 1.62x10° | 3.09x107 | 7.75x10™ | 3.09x10% | 1.30x10° | 9.98x10° | 1.13x10™° | 1.08x10™ | 8.29x10% | 2.65x10>° | 1.30x10°
-1 | 984x10T | 160x107 | 3.04x10° | 7.64x107 | 3.04x10% | 1.28x10" | 9.84x10° 1.12x10° | 1.06x10" | 817x10%* | 2.61x10% | 1.28x10"
0 858x 107 | 1.39x10% | 2.65x10° | 6.66x10™° | 265x10"° | 1.12x10° | 858x10° | 9.74x10° | 9.28x10™ | 7.13x10™ | 2.28x10°' | 1.13x10°
1.0 | 341x10T | 553x10T | 1.05x10T | 265x107 | 1.05x10T | 4.44x107 | 3.41x10° 3.87x10° 3.69x10° | 2.83x10™° | 9.06x10”%® | 5.20x10”
20 | 208x107 | 337x107 | 6.42x10T | 1.61x10° | 6.42x10" | 2.70x10° | 2.08x10° 2.36x10° 2.25x10° | 1.73x10™ | 552x10” | 5.08x10°
30 | 3.07x10% | 498x107 | 950x107 | 2.39x10% | 950x10™ | 3.99x10? | 3.07x10™ | 3.49x10° 3.32x10° | 255x10™ | 8.16x10” | 3.68x10°
40 | 321x10° | 521x10° | 9.92x10T | 249x10° | 9.92x10° | 4.17x10™ | 321x10" | 365x10™ | 3.47x10° | 2.67x10™ | 852x10% | 3.51x10°
50 | 3.16x10° | 512x10* | 9.75x10" | 245x10° | 9.75x107 | 4.10x10™® | 3.16x10"™ | 358x10™ | 3.41x10° | 2.62x10™ | 838x10% | 3.42x10°
6.0 | 259x107° | 4.19x10° | 7.99x 107 201x10" | 7.99x10° | 336x10% | 259x10" | 2.94x10" | 2.80x10% | 2.15x10™ | 6.86x10" | 2.82x10°®
70 | 919x108 | 1.49x10° | 2.84x107 7.13x10" | 284x10° | 1.19x10% | 9.19x10% | 1.04x10" | 9.94x10° | 7.63x10%° | 2.44x10" | 1.07x10°®
80 | 1.19x10" | 1.94x10° | 369x107 | 9.26x10T | 3.69x107 | 155x10%® | 1.19x10% | 135x10"° | 1.29x10° | 9.91x10™ | 3.17x10% | 2.28x10°
9.0 | 919x10" | 1.49x10™ | 2.84x10° 7.13x 10" | 284x10" | 1.19x10% | 9.19x10% | 1.04x10Y | 9.94x10" | 7.63x10% | 2.44x10" | 8.63x10™
10.0 [ 259x10% | 419x10" | 7.99x10° 201x10" | 7.99x10" | 3.36x10°% | 259x10% | 2.94x10%° | 2.80x10" | 2.15x10™ | 6.86x10™ | 2.18x10™
11.0 | 316x10% | 512x10™ | 9.75x107 | 245x107 | 9.75x10T | 410x10% | 3.16x10% | 358x10%2 | 3.41x10™* | 262x10™ | 838x10" | 2.71x10™
12.0 | 3.23x10%° | 523x10" | 9.97x10° 251x10° 9.97x10" | 420x10% | 3.23x10% | 3.66x10°° | 3.49x10™° | 2.68x10" | 857x10™ | 3.54x10™
13.0 | 3.24x10% | 525x10% | 1.00x10™® | 251x 107 1.00 421x10™ | 3.24x10" | 3.67x10% | 350x10™ | 2.69x10" | 859x10" | 1.13x10™"
140 | 324x10% | 525x10% | 1.00x10% | 251x10° 1.00 421x10°" | 3.24x10" | 3.67x10% | 350x10%° | 2.69x10™ | 859x10" | 8.86x10"

Table S3. Table of calculated fractional species of PP(V) and total rate at a given pH.
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Figure S2. Speciation plot for PP(V) using pK, values of 0.79, 1.72, 6.6 and 9.4.



