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Marini and Accornero (2007) evaluated the standard ther-

modynamic properties (DGo
f , DHo

f , So, Co
P, Vo, x) of several

aqueous complexes formed by dissolved metals and dihy-

drogenarsenate, monohydrogenarsenate, arsenate and

dihydrogenarsenite ions at reference pressure, Pr = 1 bar,

and reference temperature, Tr = 298.15 K, as well as the

pressure- and temperature-independent coefficients of the

revised Helgeson–Kirkham–Flowers (HKF) equations of

state a1,ML, a2,ML, a3,ML, a4,ML, c1,ML, and c2,ML, where the

subscript ML identifies a generic aqueous complex formed

by metal M and ligand L.

Unfortunately, we recently realized that there is a wrong

sign in the Eq. 37 of Sverjensky et al. (1997), corre-

sponding to Eq. 48 of Marini and Accornero (2007), which

was used to calculate the EOS coefficient c1,ML. In the

correct equation:

c1;ML ¼ 0:6087 � Co
P;ML;Pr;Tr � xML;Pr;Tr � 298:15 � XPr;Tr

þ 5:85 ð1Þ

the term containing the solvent Born function X must have

a negative sign. This is easy inferable by solving the HKF

equation of state (see Marini and Accornero 2007 for the

explanation of symbols):

Co
P;ML;Pr;T ¼ xML � T � X þ 2 � T � Y oxML

oT

� �
P

�T
1

e
� 1

� �

� o2xML

oT2

� �
P

þc1;ML þ
c2;ML

ðT �HÞ2
; ð2Þ

for T = Tr and rearranging it as follows:

c1;ML ¼ Co
P;ML;Pr;T � xML � 298:15 � XPr;Tr

� c2;ML

ð298:15�HÞ2
: ð3Þ

The wrong values obtained by Marini and Accornero

(2007) for the EOS coefficient c1,ML determine

increasingly large errors in the thermodynamic properties

of the aqueous complexes of interest at temperatures

increasingly different from Tr and, consequently, in the log

K of their destruction reactions.

To compute the correct values of the EOS coefficient

c1,ML, Eq. 3 was used, in which the value of c2,ML is given

by (Sverjensky et al. 1997):

c2;ML ¼ 2037 � Co
P;ML;Pr;Tr � 30460: ð4Þ

The calculated values of the EOS coefficient c1,ML are

reported in Table 1, together with all other estimated

standard partial molal thermodynamic properties, at Pr, Tr,

for the metal–arsenate and metal–arsenite complexes of
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interest as well as the equation-of-state parameters for

calculating the corresponding properties at high

temperatures and pressures. In addition to the new values

of the EOS coefficient c1,ML, little modifications in the DHo
f

and So of the complexes MgAsO4
-, CaAsO4

-, MnAsO4
-,

AlAsO4
o, and FeAsO4

o were introduced.

The SUPCRT-generated logarithms of the thermody-

namic constants of the reactions of destruction (consistent

with the requirements of the software package EQ3/6) for

all the considered aqueous complexes, at 1.013 bar and

0.01, 25, 60, 100�C and at saturation pressure and 150, 200,

250 and 300�C, are listed in Table 2.

All the data reported in Tables 1 and 2 are also given in

the electronic supplementary material 1 (which is a patch

for supcrt) and electronic supplementary material 2 (which

is a patch for eq3/6).
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Table 2 Logarithms of thermodynamic constants of the reactions of destruction (as required by the software package EQ3/6) of the aqueous

complexes containing arsenate and arsenite ions at 1.013 bar and 0.01, 25, 60, 100�C and at saturation pressure and 150, 200, 250 and 300�C

Complex T(�C) 0.01 25 60 100 150 200 250 300

NaH2AsO4� 1.8911 1.7753 1.5746 1.3381 1.0408 0.7263 0.3609 -0.1285

KH2AsO4� 2.0939 1.8948 1.6188 1.3247 0.9791 0.6336 0.2515 -0.2405

MgH2AsO4
? -2.0823 -1.7555 -1.5109 -1.3987 -1.4183 -1.5750 -1.8676 -2.3445

CaH2AsO4
? -1.6054 -1.4953 -1.4931 -1.6081 -1.8662 -2.2289 -2.7076 -3.3615

SrH2AsO4
? -0.8157 -0.8254 -0.9536 -1.1756 -1.5231 -1.9423 -2.4564 -3.1350

MnH2AsO4
? -1.1024 -1.0057 -1.0288 -1.1704 -1.4554 -1.8397 -2.3362 -3.0039

FeH2AsO4
? -3.1387 -2.7950 -2.5235 -2.3856 -2.3830 -2.5271 -2.8156 -3.2959

CoH2AsO4
? -0.4066 -0.2771 -0.2519 -0.3392 -0.5585 -0.8781 -1.3089 -1.9068

NiH2AsO4
? -1.9243 -1.6390 -1.4238 -1.3272 -1.3545 -1.5123 -1.8031 -2.2769

CuH2AsO4
? -2.0928 -1.8552 -1.7041 -1.6723 -1.7697 -1.9895 -2.3379 -2.8673

ZnH2AsO4
? -0.6738 -0.5256 -0.4867 -0.5648 -0.7764 -1.0900 -1.5155 -2.1087

PbH2AsO4
? -1.5392 -1.5950 -1.7688 -2.0265 -2.4056 -2.8506 -3.3929 -4.1134

AlH2AsO4
2? -3.6996 -3.1952 -2.7692 -2.5203 -2.4408 -2.5506 -2.8307 -3.3191

FeH2AsO4
2? -4.7729 -4.2654 -3.8790 -3.7014 -3.7268 -3.9484 -4.3419 -4.9412

NaHAsO4
- 6.4042 6.2855 6.1432 6.0208 5.9138 5.8400 5.7834 5.7293

KHAsO4
- 6.5807 6.4255 6.2413 6.0729 5.9074 5.7738 5.6561 5.5387

MgHAsO4� 4.4413 4.2954 4.1210 3.9578 3.7683 3.5483 3.2417 2.7585

CaHAsO4� 4.6511 4.4655 4.2456 4.0314 3.7781 3.4977 3.1370 2.6054

SrHAsO4� 5.3989 5.1457 4.8481 4.5692 4.2636 3.9546 3.5832 3.0543

MnHAsO4� 4.2110 4.0653 3.8910 3.7235 3.5233 3.2902 2.9703 2.4738

FeHAsO4� 3.6994 3.6057 3.4911 3.3780 3.2308 3.0385 2.7505 2.2795

CoHAsO4� 4.1574 4.0271 3.8706 3.7190 3.5332 3.3093 2.9942 2.4994

NiHAsO4� 4.4199 4.2712 4.0936 3.9226 3.7174 3.4776 3.1491 2.6430

CuHAsO4� 3.2018 3.1453 3.0815 3.0242 2.9430 2.8122 2.5811 2.1629

ZnHAsO4� 4.0677 3.9458 3.7982 3.6578 3.4885 3.2835 2.9889 2.5154

PbHAsO4� 4.2770 4.1056 3.9019 3.7089 3.4889 3.2490 2.9358 2.4578

AlHAsO4
? -0.1355 -0.1942 -0.2499 -0.2963 -0.3667 -0.4902 -0.7164 -1.1323

FeHAsO4
? -3.1723 -2.9745 -2.7389 -2.5187 -2.3236 -2.2341 -2.2842 -2.5488

NaAsO4
2- 15.2959 13.8545 12.3070 11.0077 9.8650 9.0982 8.6152 8.3961

KAsO4
2- 15.9563 13.9946 11.8493 9.9950 8.2866 7.0479 6.1503 5.5400

MgAsO4
- 13.9719 12.4912 10.9025 9.5600 8.3426 7.4506 6.7551 6.1685

CaAsO4
- 14.2801 12.6202 10.8258 9.2842 7.8502 6.7640 5.8852 5.1099

SrAsO4
- 15.3375 13.5804 11.6743 10.0363 8.5174 7.3736 6.4551 5.6483

MnAsO4
- 13.8821 12.3299 10.6592 9.2359 7.9273 6.9486 6.1646 5.4783

FeAsO4
- 12.5967 11.1505 9.6014 8.2896 7.0926 6.2054 5.5017 4.8926

CoAsO4
- 13.0352 11.5962 10.0553 8.7512 7.5622 6.6823 5.9861 5.3868

NiAsO4
- 12.0239 10.7063 9.3049 8.1283 7.0660 6.2882 5.6784 5.1566

CuAsO4
- 10.4895 9.2300 7.9034 6.8041 5.8271 5.1223 4.5724 4.0949

ZnAsO4
- 12.4594 11.0603 9.5648 8.3049 7.1645 6.3281 5.6713 5.1075

PbAsO4
- 13.2428 11.6746 9.9854 8.5451 7.2187 6.2228 5.4162 4.6855

AlAsO4� 8.3525 7.3748 6.3161 5.3948 4.4910 3.7140 2.9406 2.0425

FeAsO4� 5.3733 4.5945 3.8490 3.2941 2.8374 2.4877 2.1196 1.6021

NaH2AsO3� -0.3201 -0.2502 -0.2380 -0.2707 -0.3540 -0.4891 -0.7051 -1.0748

AgH2AsO3� -1.3155 -1.1840 -1.0977 -1.0644 -1.0864 -1.1757 -1.3543 -1.6893

MgH2AsO3
? -2.2085 -1.8818 -1.6375 -1.5163 -1.5133 -1.6411 -1.9056 -2.3626

CaH2AsO3
? -1.9433 -1.8063 -1.7736 -1.8513 -2.0588 -2.3705 -2.8024 -3.4201

SrH2AsO3
? -0.3179 -0.3689 -0.5449 -0.8012 -1.1685 -1.5919 -2.1040 -2.7826

BaH2AsO3
? -1.3798 -1.4274 -1.5929 -1.8400 -2.2036 -2.6319 -3.1584 -3.8662
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Table 2 continued

Complex T(�C) 0.01 25 60 100 150 200 250 300

CuH2AsO3
? -7.8251 -7.1140 -6.4194 -5.8821 -5.4680 -5.2734 -5.2815 -5.5329

PbH2AsO3
? -5.4793 -5.1972 -4.9832 -4.8774 -4.8847 -5.0251 -5.3150 -5.8279

AlH2AsO3
2? -8.6846 -7.8170 -6.9742 -6.3355 -5.8591 -5.6460 -5.6612 -5.9349

FeH2AsO3
2? -8.0194 -7.2819 -6.6317 -6.2040 -5.9700 -5.9767 -6.1925 -6.6491

The reactions of destruction of the aqueous complexes are as follows:

MH2AsO
ðn�1Þþ
4 ¼ Mnþ þ H2AsO�4

MHAsO
ðn�2Þþ
4 þ Hþ ¼ Mnþ þ H2AsO�4

MAsO
n�3ð Þþ

4 þ 2Hþ ¼ Mnþ þ H2AsO�4
MH2AsO

ðn�1Þþ
3 ¼ Mnþ þ H2AsO�3
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