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BACKGROUND

Recommended values for the Hg?* - OH- - Cl-system at 25°C and | =0.
Complex formation between Hg(ll) and the common
environmental ligands Cl-, OH-, COz%, SO, and PO, can

i 0 1
have profound effects on Hg(l1) speciation in natural waters Reaction 10910 8 ?ekgmol
with low concentrations of organic matter. Hg(l1) islabile, so Hg?* + H,0 ? HgOH* + H* -340+0.08 -0.14+0.03
its distribution amongst these inorganic ligands can be

estimated by numerical modelling if reliable values for the Hg?* + 2H,0 ? Hg(OH), + 2H* -5.98+ 0.06 -0.14£0.03
relevant tability constants are available. This poster

summarises the results of a critical review of such constants Hg?* +3H,0? Hg(OH)y + 3H* -20.8+0.06 -

and related thermodynamic data. HgO(s) + 2H* ? Hg?* + H,0 (*Ky) | 2.37+008
It aso forms part of a much larger project (covering Hg?*,

Cd?, Cu?*, Pb?* and Zn?*), commissioned by IUPAC. Hg? +Cl- ? HgCl* 7.31£0.04 -0.22+0.04
Hg? +2CI- ? HgCl, 1400+007 | -0.39+003
HgCl,+Cl- ? HgCly 092+ 0.09 0.01+0.05
HgCly +CI-? HgCl; 061+012 0.00+0.06
Hg?* +Cl-+H,0 ? HJOHCI + H* | 4.27+035 -0.24%0.10
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% SIT — The Specific lon Interaction Theory
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s For the general reaction (omitting most charges for simplicity):
Eoal ) ] PM + gL + rH,0 ? M,Ly(OH), + rH* ()}
2 oo the formation constant by, ;. determined in amedium NX at finite | (molality) isrelated tothat at | =0, ,,,°, by:
s o -
oz f 1 1010 Py = 10G10 Ppg,” + PlOgio M) + dlogy L) + r10gyo &H,0) - 1010 Ghqr = TG0 AH?) @
Ha(OH), where g, q, refersto the species ML o(OH),..
0, . s s m ' Withlog,yg = - 22 AOI (1+1501)1+ Sk m, =- 22D +S,e(ik)m,
“log [H'] one obtains
1091 by g, - DZD - rl0gyo 8(H,0) = 10gyq by q,° - Dol [©)]
Figure 2. Speciation diagram for the Hg?* - OH- system at | = 0 mol kg?, applicable for [Hg(I1)] < ca. 105 mol where D2 = (pz, +qz —r)>+ 1 —p(zy)’ - q(z)?
L2, Resuits outside the —log [H-] range of 2 to 12 should be vi 1 caution as activity - * or X- - X - X CN*
from L0, and De = e(complex N*or X°) + re(H*, X) - pe(M*,X") - qe(L", N*)
The application of SIT to reliable literature values involved regression of 10gy by, - Dz2D - rlogy, a(H,0),
using equation (3). Theintercept a I, = 0 mol kg giveslogy, by, q,°. Thisisshown in Figure 1 for reaction (4)
forwhichDz2= -2andr=1.
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90 80 70 60 50 40 30 20 10 00 Figure 4. Speciation diagram for the Hg? - H* - CI- - CO, - HPO,2 - SO 2
logeo [CT] system with [Cl]; = 0.23 mM, [SO,? ] = 0.42 mM, [HPO,?]; = 0.7 1M and

[Hg(ID)] = 1 nM. Equilibrium with air having a CO, fugacity of 370 nbar.
Figure 3. Hg(11) - CI- speciation diagram a 25 °C and | = 0. Hydrolysis s suppressed.
Results for log [CI7 > -2.0 should be viewed with caution as activity coefficients

devicte from 1.0
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