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1. Introduction

This documentontains the background information about the databas€bfEAQS Nex@4 bits,
versionas stated in the Status Box on pagé-@r each equilibrium reaction included in the database,
you can find here the source of the equilibrium constant, as well as the conversions that were made
to convert from the value found in the literature to the value as entered in the CHEAQS Next
database.

Selecting equilibrium constants is an important step in equilibrium modelling. However, reported
values in the literature may vary considerably (Zuehlke & Byrne, 1984), even up to a factor of 100 to
1000 (Giesy & Alberts, 1989). Selecting equilibrium @onistis therefore a critical step as well. To
ensure that the database of CHEAsXtcontains a consistent set of correct constants, values were
taken from the NIST database 46 (version 8) where available (NIST database 46, 2004). This database
has been eampiled by the ultimate experts in this field, A.E. Martell and R.M. Smith, and is the
electronic followup of their printed compilations (Martell & Smith, 1974, 1977, 1982; Smith &

Martell, 1975, 1976, 1989).

A few other sources were used as well, but only after it was confirmed that for matching constants
comparable values were given as in the NIST database.

For the inclusion of constants in the NIST database, fairly critical criteria were applied. Therefore, it
can be assumed that the values taken from the NIST database are most likely correct (within certain
uncertainty limits) according to most recent insig, but this does not mean that the database is
complete!lf you feel you are an expert in a certain field, do not hesitate to make changes to the
database.

Chapter 2 is organised per type of equilibrium:
1. thewater equilibrium;

complexes

adsorption

redox equilibria

gases

solids

organic complexation

NoohswdN

Chapter ontains the molecular weightthe selection criteria for the equilibrjianformation about
compatibility of the different sources that were usadd the radii used for the MSiodel
Literature references caalsobe foundthere.



2. Equilibria

In this chapter you will find the equilibria selected for CHEAQS, as well as any conditions (ionic strength, temperatore)egigidns. This chapter is

organised by (1) type of equilibrium; (2) cation. The first column gives the equilibrium reaction, where the psatiaptayed in boldThe second column
contains the equilibrium constant, given the logo of theso-O | £ f tBeRumiulative or overall constarColumn three ¢iS a
equilibrium reaction in J/mol (note thaglsokJ/mol is usedh the literature. Column four gives the literature reference, as a number. Full references can be
found in the annex. The last column contains additional information including conversions. Ligands here areiatbievial &

are omitted hereand HO is omitted in many reaction equatians

OATF

W[ Q

I @Hokthe 0 SO

6 Goharge® dzii

Data forconstants an&H is valid for temperature = 25°C aiahic strength (I O M unless otherwise statetf.only data were available for ionic strength
different from Q those data were extrapolated to40 M using the Daviegquation

2.1. The water equilibrium
Equilibrium reaction Logies ] & | H (I/moal) Literature reference Remarks / conversions
H +(OH)" z HO 13.997 | -5.581E+4 1

2.2, Complexes

Thisparagraph contains the information about complexes. For each ligand a separapasadraph was created and within that sparagraph you find
the information organised per cation.

2.2.1. Hydroxide

The formula fothe ligandhydroxide is Okthe molecular weight is 17.007.

Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
Li* +(OH)  z Li(OH) (aq) 0.36 0 1
Be?* +(OH)  z Be(OH)" 7.6395 4 1 /| OECET Al AAOA ¥ ©8.]8kat | E B.GM.
B&* +2(OH) - z Be(OH), (aq) 16.8607 3 1 | OECET AT AAOA ¥ © J ktski€ft AO ) dzt 5 -t
Be?* +3(OH) - z Be(OH) 18.75 2 Be” +3H,0z Be(OHs +3H* logws ] & -23.25
3H" +30H z 3H,0 logies T & 42.00
Be”* + 30H z Be(OH) logs ] & 18.75
Be’* +4(OH) - z Be(OH)> 18.59 2 Similarto ~ Be(OH); (page 6)
2Be? +(OH)  z Bey(OH)%* 10.82 -2.7E+4 1 /I OECET Al AAOQCA .3 © J ksid Tt AO ) dzt 5 -4
/| OECEI Al AAOA FAIOGM, (A0 )

i K

0 KS



Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

3Be? +3(0OH) - z Be(OH):** 33.1 -1E+5 1 /| OECET Al AAOA ZioGM,( AO ) 7

5Be? +6(0OH) - z Be(OH)* 65.17194 | -2.07E+5 1 I OECET Al AAOCA . © T kkkl Tt AO ) dzt s -4
| OECET Al AAOA £ZEiodM, ( AOG )

5Be?" +7(OH) - z Be(OH)* 7250844 | -2.42E+5 1 /I OECET Al AAOQCA,#H © T k¥Wdd gt AO ) " 6t d -t
| OECET Al AAOA #&Fi10OM,( AOG )

6Be® +8(0OH) - z Be(OH)s* 84.8 - 2.38E+5 1 /| OECET Al AAOGA Z£ioBM, ( A0 )

Na + (OH) - z Na(OH) (aq) 0.1 4E+3 1

Md* + (OH) " z Mg(OH) 2.58 1.2E+4 1

4 Mg?* +4 (OH) = z Mg(OH),* 16.55954 1 | OECET Al AAOQA v © J kski®€t AOG ) » twtd - xEAT . A
electrolyte; log ws] s " sRtt s Al O AO ", igdHe tiackgrounck E AT
electrolyte. The average log - value (17.1) was converted to | = 0 M.

Al®* +(OH)" z AI(OH)?* 9 -8E+3 1

Al® +2(OH) - z AI(OH)," 17.7 1

Al®* +3(OH) - z AI(OH); (aq) 25.3 1

Al®* + 4 (OH) -~ z AI(OH) s 33.3 - 4.35E+4 1

2Al 3 +2(0OH) ~ z Al,(OH)* 20.3 -3.7E+4 1 /| OECET Al AAOA A&AiI10 M.( AO ) 7

3Al ¥ +4(0OH) - 2z Al3OH)* 42.1 -8.3E+4 1 /| OECET Al AAOA £i10 M.( A0 )

13 Al 3* +32 (OH) - z Al13Q(0H)2" 349.3 - 6.69E+5 1 /| OECET Al AAOA £Z£iI10 M.( A0 )

K* +(OH)" z K(OH) (aq) 0.23787 1 | OECET Al AAOGA wH © T kad tzC AO ) " ot s - AO W . #

Ca&* +(OH)" z Ca(OHYy 1.3 8.3E+3 1

Sc* + (OH) - z Sc(OHy* 9.7 8E+3 1 /| OECET Al AAOA Ei10 M.( AO ) 7

Sc®* +2 (OH) - 2 Sc(OH),* 18.3 1

Sc* +3(OH) -~ z Sc(OH); (aq) 23.9 1

S +4 (OH) - z Sc(OH)s 30 1

2Sc¥ +2(0OH) - z Sc,(OH),* 22 -5E+4 1 | OECET Al AAOA A&Ai10 M.( AO )

3Sc®* +5(0H) - z Sc(OH)s* 53.8 -1.17E+5 1 /| OECET Al AAOA £Z£i10 M.( A0 )

Cr(lll) 3 +(OH)  z Cr(ll)(OH) ?* 10.3 -1.6E+4 1

Cr(lll) * +2(OH) -~ z Cr(l)(OH) ,* 18.3 1

Cr(ll) % +3(0OH) - z Cr(ll)(OH) ; (aq) 24 2 Similar to Be(OH) 5 (page 6)

Cr(lll) 3 +4(OH) -~ z Cr(l)(OH) 4 28.6 2 Similar to Be(OH) 3 (page 6)

2Cr(Il)  * +2(OH) - z Cr(ll) ,(OH)* 24.40632 1 | OECET Al AAOGA wH © T kfhi @ AO ) 7 td -t

3Crlll) 3 +4(OH) -~ z Cr(lll) 3(OH)5* 37.60948 1 /| OECET Al AAOA .35 © J k¥ i @10M0 )

4Cr(ll) 3 +6(OH) ~ z Cr(lll) 4(OH)s* 80.80948 1 | OECET Al AAOA wH © Tkt €t A0 ) " st d -t

Mn(ll) > +(OH) - z Mn(ll)(OH) * 3.4 4AE+3 1

Mn(ll) 2* +2(OH) - z Mn(ll)(OH) , (aq) 5.8 2 Similar to Be(OH) 5 (page 6)

Mn(ll) 2* +3(OH) -~ z Mn(ll)(OH) 5 7.2 2 Similar to Be(OH) 5 (page 6)

Mn(l) # +4(OH) ~ 2 Mn(I)(OH) /2~ 7.7 1

2Mn(l) 2 +(OH)" z Mn(ll) ,(OH)** 3.4 1

2Mn(ll) > +3(0H) ~ 2 Mn(ll) ,(OH)s* 18.1 1

Fe(l) > +(OH)  z Fe(l)(OH) * 4.6 0 1

Fe(ll) 2* +2(OH) - z Fe(l)(OH) , (aq) 7.4 8E+3 1

Fe(ll) #* +3(OH) " z Fe(I)(OH) 11 -4.1E+4 1




Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
Fe(ll) 2* +4(OH) - z Fe(I)(OH) ,* 10 2 Similar to Be(OH) 5 (page 6)
Fe(lll) % +(OH) =z Fe(ll)(OH) % 11.81 -1.2E+4 1
Fe(lll) 3 +2(OH) ~ z Fe(l)(OH) ,* 22.4 1
Fe(lll) ** +3(OH) - z Fe(ll)(OH) 3 (aq) 30.2 1
Fe(ll) 3 +4(OH) - z Fe(ll)(OH) 4 34.4 1
2 Fe(ll) % +2(0OH) -~z Fe(ll) ,(OH),* 25.1 -5.52E+4 1
3Fe(lll) 3 +4(0H) - z Fe(ll) 3OH)S 49.7 - 1.58E+5 1 /| OECET Al AAOA £Zi30 M.( AO )
Co(ll) * +(OH)" z Co(ll)(OH) * 4.3 1
Co(ll) * +2(OH) - z Co(I)(OH) , (aq) 9.2 1
Co(ll) 2* +3(OH) - z Co(ll)(OH) 5 10.5 1
Co(ll) * +4(OH) -~ z Co(I)(OH) > 9.7 2 Similar to Be(OH) 5 (page 6)
4Co(ll) ** +4(0OH) - z Co(ll) ,(OH).* 25.5 1
Co(lll) 3 +(OH)" z Co(lll)(OH) 2* 12.72931 1 /| OECET Al AAOA ., © ] kskligmt A0 ) ol dz -t
Ni?* + (OH)" z Ni(OH)* 4.1 - 4E+3 1
Ni%* +2(OH) - 2 Ni(OH), (aq) 9 1
Ni?* +3(OH) - z Ni(OH) s 12 1
Ni2* +4 (OH) - z Ni(OH) > 12 2 Similar to Be(OH) 3 (page 6)
4Ni® +4(OH) - 2 Nig(OH)* 28.3 - 5.35E+4 1 /| OECET Al AAOA A&i30 M.( AO )
Cu(ll) > +(OH)" z Cu(ll)(OH) * 6.5 - 2E+4 1 /| OECET Al AAOA £Z£io@ M.( AOG )
Cu(ll) 2 +2(OH) -~ z Cu(Il)(OH) . (aq) 10.7 2 Similar to Be(OH) 5 (page 6)
Cu(ll) 2 +3(OH) - z Cu(l)(OH) 5 14.2 2 Similar to Be(OH) 3 (page 6)
Cu(ll) * +4(OH) -~ z Cu(ll)(OH) > 16.4 2 Similar to Be(OH) 5 (page 6)
2Cu(ll) 2 +(OH)" z Cu(ll) »(OH)3" 8.05 -2.5E+4 1 I OECET Al AAOA o35 © TkWi¥IC AO ) test istthe-backgiokdl |, E #
electrolyte; log ws] s " St sAl O AO ) 7, isthabackgoundE Al
elept(olytg.:rhg average Igg, \(alue (8.05),w§s convertedto | =0 M.
| OECET Al AAOA £Ei30 M.( AO )
2Cu(l) # +2(OH) - z Cu(ll) ,(OH)* 17.5 -3.5E+4 1 | OECET Al AAOA ££iod M.( AO ) 7
3Cu(ll) > +4(0H) - z Cu(ll) 3(OH)> 35.2 -1.17E+5 1 /| OECET Al AAOA £Z£io@ M.( AO )
Zr** + (OH)" z Zn(OH)* 5 0 1
Zn?* +2 (OH) - z Zn(OH), (aq) 11.1 1
Zr** +3(OH) -~ z Zn(OH)s 13.6 1
Z?* +4 (OH) - z Zn(OH)> 14.8 1
27Zn% +(OH) " z Zmy(OH)** 5 8E+3 1 /| OECET Al AAOA £Ei30 M.( AO ) 7
47Zn% +4 (OH) - z Zny(OH),* 27.35954 1 I OECET Al AAOA ¥ © Tky¥igt AO ) ot dz -t
Ga* + (OH)" z Ga(OH}* 11.1 -3.3E+4 1 /| OECET Al AAOA £Eio6 M.( AO ) 7
Ga* +2(OH) - z Ga(OH)* 21.3 1
Ga* +3(OH) - z Ga(OH} (aq) 31.7 2 Similar to Be(OH) 3 (page 6)
G&* +4 (OH) ~ z Ga(OH) 39.4 1
2Ga®* +2(OH) - z Ga(OH),* 26.33678 1 /| OECET Al AAOA ;35 © J ki gt AO ) 7 dals -t
Sr?* +(OH)" z Sr(OH)* 0.82 5E+3 1
Y + (OH)" z Y(OHY* 6.3 1
Y +2(OH) - z Y(OH)' 11.6 2 Similar to Be(OH) 3 (page 6)




Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
Y¥* +3(OH) - z Y(OH) (aq) 16 2 Similar to Be(OH) 3 (page 6)
Y¥* +4(OH) - 2 Y(OH)s 19.5 2 Similar to Be(OH) 3 (page 6)
2Y3% +2(OH) ~ 2z Y,(OH)* 13.8 1
3Y3 +5(0H) ~ 2z Ys(OH)s** 38.4 1
Zr* +(OH)" z Zr(OH)3* 14.3 1
Zr** +2(OH) - z Zr(OH),* 26.3 2 Similar to Be(OH) 3 (page 6)
Zr** +3(OH) - z Zr(OH)s" 36.9 2 Similar to Be(OH) 5 (page 6)
Zr** + 4 (OH) - z Zr(OH),4 (aq) 49.6316 0 1 /| OECET Al AAOA .35 © ] kip¥ i gt A Oand20°C.
Zr* +5(0H) - z Zr(OH)s 54 1
3Zr* +4(OH) " z Zrs(OH)® 55.4 1
47r* +8(OH) = 2z Zr,(OH)s® 106 1
Pc¢* +(OH)  z Pd(OHY 11.20632 1 | OECET Al AAOQOA wvH © J kst Tt AO )
Ag" +(OH)  z Ag(OH) (aq) 2 1
Ag- +2 (OH) - z Ag(OH); 3.99 1
Cd* +(OH) " z Cd(OHYy 3.9 -1E+3 1 /| OECET Al AAOA £i30 M.( AO )
C#* +2(OH) - z Cd(OH) (aq) 7.7 1
C#* +3(OH) - z Cd(OH) 9.48931 1 I OECET Al AAOA .o © T kstzi gt AO )
Cd* +4 (OH) - z Cd(OH)* 8.7 1
2Cd* + (OH)" z Cd(OH)** 4.6 -1E+4 1 /| OECET Al AAOA £i30 M.( AO )
4Cd* +4 (OH) - z Cd(OH),* 23.2 -5.4E+4 1 /| OECET Al AAOA E30 M.( AO ) 7
In3* +(OH)" z In(OH) ** 10.07 -3.4E+4 1 /| OECET Al AAOA £i30 M.( AO )
In% +2(OH) - z In(OH) ,* 20.2 -5.4E+4 1 /| OECET Al AAOA £Ei30 M.( AO ) "
In% +3(0OH) -~ z In(OH) 3 (aq) 29.6 1
IN®* +4(0OH) - z In(OH) 4 33.9 1
2In 3 +2(0OH) - z In,(OH)* 22.65954 | -6.69E+4 1 I OECET Al AAOGA o © J kil ¢t AO )
/| OECET Ai AAOA A0 M.( AO ) 7
41n 3 +4 (OH) = z In4(OH) 45,2371 0 1 | OECET Al AAOA .35 © Tkim¥igt AO ) ~
41n 3 +6(OH) = z In4(OH)e® 42.28931 1 | OECET Al AAOQOA ,vH © T kimkigt AO )
sSn(ll) 2+ +(OH)" z Sn(I)(OH) * 10.6 1
Sn(ll) 2* +2(OH) - z Sn(I)(OH) , (aq) 20.9 1
Sn(ll) 2t +3(OH) - z Sn(ll)(OH) & 25.4 1
2sn(ll) 2 +2(0OH) ~ z Sn(ll) ,(OH),>* 23.2 1
3sSn(ll) Z +4(OH) - z Sn(Il) 5(OH)* 49.12 1
Sn(lV) * + (OH)- z Sn(IV)(OH) ** 155 2 Similar to Be(OH) 5 (page 6)
Sn(lV) 4 +2 (OH) - z Sn(IV)(OH) ,** 29.31 2 Similar to Be(OH) 3 (page 6)
Sn(lV) * +3 (OH) -~ z Sn(IV)(OH) 3* 43.7 2 Similar to Be(OH) 5 (page 6)
Sn(lV) # +4 (OH) -~ z Sn(IV)(OH) 4 (aq) 56.51 2 Similar to Be(OH) 3 (page 6)
Ba* +(OH)  z Ba(OH)" 0.64 5E+3 1
La® +(OH) " z La(OH)?* 5.5 1
La® +2(OH) - z La(OH)," 10.6 2 Similar to Be(OH) 5 (page 6)
La* +3(OH) - z La(OH); (aq) 14.5 2 Similar to Be(OH) 5 (page 6)
La® +4(OH) - z La(OH), 17.2 2 Similar to Be(OH) 3 (page 6)




Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
2Lla +2(OH) ~ z Lay(OH)* 10.47112 1 | OECET Al AAOGA wH © | kst €t AO ) ” ft dz -t
Ce" +(OH)  z Ce(OH}* 5.7 1
Ce* +2(0OH) - z Ce(OH)* 10.9 2 Similar to Be(OH) 3 (page 6)
Ce* +3(OH) - z Ce(OH) (aq) 15.2 2 Similar to Be(OH) 3 (page 6)
Ce* +4 (OH) - z Ce(OH) 18.4 2 Similar to Be(OH) s (page 6)
2Ce* +2(0OH) ~ z Ce(OH),* 11.15954 1 | OECET Al AAOA ¥ © J ktski gt AO ) ot dz -t
Pr¥* +(OH) - z Pr(OH)* 6.00516 1 | OECET Al AAOA . © kisi#c AO ) " dzals -t
Pr¥* +2 (OH) - z Pr(OH)," 11 2 Similar to Be(OH) 5 (page 6)
Pr® +3(OH) - z Pr(OH); (aq) 15.4 2 Similar to Be(OH) 5 (page 6)
Pr¥* +4(OH) - z Pr(OH)4 18.8 2 Similar to Be(OH) 3 (page 6)
2Pr3 +2(OH) - z Pry(OH),* 11.87112 1 | OECET Al AAOA ¥ © kst gt AO ) gt dz -t
Ncf* + (OH) - z Nd(OH}" 6 1
Ncf* +2 (OH) - z Nd(OH)" 11.1 2 Similar to Be(OH) 3 (page 6)
Ncf* +3 (OH) - z Nd(OH) (aq) 155 2 Similar to Be(OH) 3 (page 6)
N* +4 (OH) - z Nd(OH) 18.6 1
2Nd* +2(OH) - z Nd(OH)* 14.1 1
Sm* + (OH) - z Sm(OH} 6.1 -2E+4 1 /| OECET Al AAOA £330 M.( A0 )
Sm* +2 (OH) - z Sm(OH)* 11.4 2 Similarto  Be(OH);” (page 6)
Sm* +3(OH) - 2 Sm(OH) (aq) 16.2 2 Similar to Be(OH) 3 (page 6)
Sm* +4 (OH) -~ z Sm(OHY 20.3 2 Similar to Be(OH) 5 (page 6)
2SnP" +2(OH) - z Sm(OH),* 13.47112 | -25E+4 1 I OECET Al AAOQA ¥ © ] ktski €t A0 ) gtz -1
| OECET Al AAOGA AEI3O M.( AO )
EW* +(OH)" z Eu(OHP* 6.20516 1 /| OECET Al AAOA 3 © kisi hic AOG ) " dals -t
EU* +2(OH) - z Eu(OH)" 11.4 2 Similar to Be(OH) 5 (page 6)
EW +3(OH) - 2 Eu(OH) (aq) 16.4 2 Similar to Be(OH) 3 (page 6)
EU* +4 (OH) - z EU(OH),~ 20.7 2 Similar to Be(OH) 3 (page 6)
2Eu® +2(OH) ~ z Ew(OH),* 13.17112 1 /| OEGCET Al AAOA ¥ © ks €t A0 ) 7 ftd -t
Gd* +(OH)" z Gd(OHY}* 6.20516 1 | OECET Al AAOA ,vH © T ki AO ) " dtls -1
Gd* +2 (OH) -~ z Gd(OH)* 11.6 2 Similar to Be(OH) 3 (page 6)
Gd* +3(OH) - z Gd(OH} (aq) 16.8 2 Similar to Be(OH) 3 (page 6)
Gd* +4 (OH) - z Gd(OH) 21.6 2 Similar to Be(OH) s (page 6)
2Gd®* +2(OH) = z Gd(OH),* 13.07112 1 /| OECET Al AAOA 3 © ksich €t AO ) ft+dz -t
Tb* +(OH)" z Th(OHY* 6.1 1
Tb®* +2 (OH) -~ 2z Tb(OH)," 11.7 2 Similar to Be(OH) 3 (page 6)
Tb* +3(OH) - z Tb(OH); (aq) 16.9 2 Similar to Be(OH) 5 (page 6)
Th®* +4 (OH) -~ z Tb(OH), 21.7 2 Similar to Be(OH) 3 (page 6)
Dy** + (OH) " z Dy(OHY" 6.40516 1 /| OECET A1 AAOGA wH © T ksikEC AO ) " dzt s -t
Dy* +2 (OH) - z Dy(OH)* 11.8 2 Similar to Be(OH) 5 (page 6)
Dy** + 3 (OH) - z Dy(OH) (aq) 17.3 2 Similar to Be(OH) 5 (page 6)
Dy** +4 (OH) - z Dy(OH)~ 22.5 2 Similar to Be(OH) 5 (page 6)
2Dy% +2(OH) = z Dy(OH),* 13.97112 1 /| OECET Al AAOA 3 © kshi @& AO ) ft+dz -t
Ho* + (OH)~ z Ho(OH}* 6.50516 1 | OECET Al AAOA . © ksi¥c AG ) " dals -t
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
Ho* +2 (OH) - z Ho(OH)* 11.9 2 Similar to Be(OH) 3 (page 6)
Ho* + 3 (OH) - z Ho(OH) (aq) 17.4 2 Similar to Be(OH) 3 (page 6)
Ho* +4 (OH) - z Ho(OH), 22.6 2 Similar to Be(OH) 3 (page 6)
Er® +(OH)" z Er(OH)? 6.50516 1 /| OECET Al AAOA .35 © T kisi¥ic AO ) dazt s -t
Er®* +2(OH) - z Er(OH)," 12.1 2 Similar to Be(OH) 3 (page 6)
Er¥* +3(OH) - z Er(OH); (aq) 17.8 2 Similar to Be(OH) 3 (page 6)
Er®* +4(OH) - z Er(OH), 23.4 2 Similar to Be(OH) 3 (page 6)
2Er® +2(OH) = z Ery(OH),* 14.47112 1 | OECET Al AAOA ,#5 © ] kshikgt A0 ) " (t d -
Tni* + (OH) " z Tm(OH¥* 6.60516 1 | OECET Al AAOA ;35 © Jksifc AO ) " d s -t
Tni* +2(OH) -~ z Tm(OH)* 12.1 2 Similar to Be(OH) 5~ (page 6)
Tnd* +3(OH) - z Tm(OH) (aq) 17.9 2 Similar to Be(OH) 5 (page 6)
Tni* +4(OH) - z Tm(OH) 23.4 2 Similar to Be(OH) 5 (page 6)
Y + (OH) ™ z Yb(OHR* 6.60516 1 /| OECET Al AAOA .#H © J ki i AO ) dazt s -t
YB* +2(OH) - z Yb(OH)* 12.2 2 Similar to Be(OH) 3 (page 6)
YB* +3(OH) -~ z Yb(OH) (aq) 17.9 2 Similar to Be(OH) 3 (page 6)
YB* +4 (OH) - z Yb(OH), 23.3 2 Similar to Be(OH) 3 (page 6)
2Yb® +2(OH) ~ z Yhy(OH),* 14.67112 1 I OECET Al AAOA . & © T kshigt A0 ) f+dz -t
Lud* +(OH) " z Lu(OH)* 6.60516 1 /| OECET Al AAOA v © Tkific AO ) " ddls -t
Lu®* +2 (OH) - z Lu(OH),* 12.3 2 Similar to Be(OH) 5 (page 6)
Lu®* +3(OH) - z Lu(OH); (aq) 18.3 2 Similar to Be(OH) 5 (page 6)
Lu®* +4 (OH) - z Lu(OH)s 24.2 2 Similar to Be(OH) 5 (page 6)
Hf* + (OH) "~ z Hf(OH)% 13.8 1
Hf** +2 (OH) - z Hf(OH),** 25.6 2 Similar to Be(OH) 5 (page 6)
Hf** + 3 (OH) - z Hf(OH)s" 36 2 Similar to Be(OH) 3 (page 6)
Hf** + 4 (OH) - z Hf(OH), (aq) 45.3 2 Similar to Be(OH) 5 (page 6)
Hf* +5(OH) - z Hf(OH)s 52.8 1
Pt(I) 2* +(OH)  z Pt(ll)(OH) * 24.91 12
Pt(l) 2* +2(OH) ~ z Pt(Il)(OH) , (aq) 28.81 12
Hg(I) # +(OH)" z Hg(IN(OH) * 10.6 -3.5E+4 1 | OEGCET A1l AAOA EI10 M.( AO )
Hg(ll) > +2(OH) - z Hg((OH) , (aqg) 21.83 -7.19E+4 1 /| OECET Al AAOA Ei10 M.( AO ) 7
Hg(l) 2* +3(0OH) - z Hg(IN(OH) 5 20.9 2 Similar to Be(OH) 3 (page 6)
2Hg(ll) 2 +(OH)" z Hg(ll) 2(OH)* 10.7 1
3Hg(l) % +3(0OH) ~ z Hg(ll) 3(OH)5* 35.6 1
Pb(ll) 2 +(OH)" z Pb(I)(OH) * 6.4 -3.2E+4 1 /| OECET Al AAOA E£i10 M.( AO ) 7
Pb(ll) ?* +2(OH) -~ z Pb(I)(OH) . (aqg) 10.9 1
Pb(ll) 2* +3(OH) - z Pb(Il)(OH) & 13.9 1
2Pb(I) 2 +(OH)" z Pb(ll) ,(OH)3* 7.6 1
3Pb(l) > +4(0OH) - z Pb(ll) 3(OH)* 32.1 -1.12E+5 1 | OECET Al AAOA £i10 M.( AO )
4Pb(ll) % +4(0OH) - z Pb(ll) 4(OH)* 35.1 -1.38E+5 1 /| OECET Al AAOA A&Ai10 M.( AO ) 7
6 Pb(ll) 2 +8(0OH) - z Pb(ll) ¢OH)s* 68.4 - 2.33E+5 1 | OECET Al AAOA A&Ai10 M.( AO ) 7
Bi® +(OH)  z BIi(OH)* 12.9 1
Bi3* +2 (OH) - z BIi(OH)," 24.5158 0 1 | OECET Al AAOA wvH © T kf &ii Et1i0MO )




Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
Bi® +3(OH) ~ z Bi(OH); (aq) 33 1
Bi®* +4 (OH) " z Bi(OH) 4 34.8 1
(U(VI)O )% + (OH) " z (U(VD)O ,)(OH) * 8.1 -1.2E+4 1 /| OECET Al AAOA £iod M.( AO
2 (U(VDO )% +2(0OH) - 2 (U(VDO ,) »(OH),** 22.42 - 6.98E+4 1 | OECET Al AAOA &30 M.( AO
3(U(VIDO )% +5(0H) - 2 (U(VNO ) 3(OH)s" 54.4 -1.71E+5 1 /| OECET Al AAOA £i30 M.( AO
2.2.2. Borate
The formula for the ligand borate isB{y’; the molecular weight is 60.823.
Equilibrium reaction Logws ] & . H (J/mol) Literature Remarks / conversions
reference
H +(H.BQ)" z H(HBQ) (aq) 9.236 -1.3E+4 1
H +2(H ,BQ)" z H(HBQ), 9.166 -1.76E+4 1 HL+L 2z HL log 1o(]) = -0.07 H= -46E+3
H+L z HL log 1o(1) = 9.236 H= -1.3E#4
H+2L z HL ~ logio(]) = 9.166 _H= -1.76E+4
| OECET Ai AAOA mi1oMm, ( AD ’
H +3(H ,BQ)" z H(HBQ)* 10.4 3
2H* +3(H ,BQ)" z H(H,BQ)s 20.402 -9.6E+3 1 HL+HL, 2 Hils log 1o(J) = 2.00 H=21 E#4
H+L z HL log 1o(]) = 9.236 H= -13E#4
H+2L z HL log 1o(1) = 9.166 H= -1.76E+4
2H+3L 2z Hls  logio(]) =20.402 H= -9.6 E+3
| OECET Al AAOA #£Fi1oM, ( AD
2H" +4(H ,BQ)" z H(H:BQ) .2 21.912 -1.6E+3 1 Hls +L 2z HlL, log 1o(J) = 1.51 H=8 E
2H+3L z Hl, log 1o(1) =20.402 H= -9.6E+3
2H+4L 2z HLs  logi(]) =21.912 _H= -1.6E+3
| OECET Al AAOA #gFi1oM, ( AD ’
4H* +5(H ,BQ)" z H(H:BQ)s 38.8 3
Li* +(H.BQ)" z Li(H.BQ) (aq) 0.34 1
Na" + (H,BQ)" z Na(H,BQ) (aq) -0.15 1
Md* +(H,BQ)" z Mg(HBQ)* 1.54 0 1
Ca&* +(H,BQ)" z Ca(H.BQ)* 1.76 4E+3 1
Fe(lll) 3 +(H,BQ)  z Fe(ll)(H ,BQ)?Z 7.32824 1 | OECET Al AAOA ,¥H ©6.58kat|ED.TM.
Cu(ll) 2* +(H,BQ)" z Cu(l)(H ,BQ)* 3.97883 1 /| OECET Al AAOA o3 © 3pgkatli=0.gM.
Cu(ll)  +2(H ,BQ)" z Cu(ll(H ,BQ). (aq) 6.87824 1 /| OECET Al AAOA ,¥H ©6.]3katIlED.TM.
Zn®* +(H,BQ)" z Zn(H,BQ)* 1.39883 1 /| OECET Al AAOA .3 ©0.9, a130i7@.
Znet +2 (H ,BQ)" z Zn(H.BQ). (aq) 4.06824 1 /| OECET Al AAOA ¥ ©3.32Kat IED.TM.
Sr* +(H,BQ)" z Sr(H,BQ)* 1.55 4E+3 1
Adg" +(H,BQ)  z Ag(HBQ) (aq) 0.17977 1 /| OECET Al AAOA ¥ ©0.45Kkat | E B.CM.
C#* +(H.BQ)- z Cd(HBQ)* 1.91883 1 /| OECET Al AAOA o3 ©142katlED.TM.
C#* +2(H ,BQ)" z Cd(H:BQ). (aq) 3.45824 1 /| OEGCET Al AAOA ¥ ©2.71katIED.TM.
B2* +(H,BQ) z Ba(H:BQ)* 1.49 4E+3 1
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
Pb(ll) % +(H,BQ)  z Pb(ll)(H .BQ)* 2.69883 1 /| OECET Al AAOA ¢ ©2.7 &l307@.
Pb(ll) 2* +2(H ,BQ)" z Pb(I)(H -BQ). (aq) 5.15824 1 /| OEGCET Al AAOA ¥ ©4.41katIED.TM.
H +(H,BQ)" +(NO,)" z (B(OH)3)(NO,)" 8.746 1
H +(H.BQ)  + (acetate) -~ z 8.806 1 H+H,BQ 2z HBQ (=B(OH),) logws ] & yt fekz
B(OH)s(acetate) B(OH); +L z B(OH)L logies | & -0.43
H+H.BQ +L z B(OH)L logis | & 7 nt Rodziz
H +(H,BQ)  + (phthalate) 2 z 9.166 1 B(OH); + (phthalate) z B(OH)(phthalate) logies | & -0.07
H(H.BQ)(phthalate) * H+H,BQ z HBQ logis T & 7 yt fteklz
H+ H,BQ + (phthalate) z B(OH)s(phthalate) logis ] & 7 yt skzkz
2H* +(HBQ)  + (phthalate) 2 z 13.647 1 B(OH); + H(phthalate) z B(OH);Hphthalate) logws ] & -1
H(H.BQ)(phthalate) H+ HBQ z HBQ 10015 ] & yt fteklz
H + (phthalate) z Hphthalate) logies T & 7 st mMsts
2H+H ,BQ + (phthalate) z B(OH)Hphthalate) 10gi5 ] & stet MW
2.2.3. Carbonate
The formula for the ligand carbonate is £(the molecular weight is 60.008.
Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H +(CO3)% z H(CQ)- 10.329 - 1.46E+4 1
2H* +(CO3)% z H(CO;) (aq) 16.681 -2.376E+4 1 HL+H 2z HL  log 1o(]) = 6.352 _H= -1.46E+
H+L z HL log 10(1) =10.329 H= -9.16 E+3
2H+L z HL logio(]) =16.681 _H= -2.376E+4
Be* +(CO3)2 z Be(CQ) (aq) 6.25909 1 /| OEGCET Al AAOA ¥ ©7.34kat IELCM.
Be?* +(OH)"~ +(CO3)?% z Be(CQ)(OH)" 13.96632 1 BeL z BeOHL +H log 105 | & -6.56 I1=3.0M
Be+L z BelL logi5] & 7.34 I1=3.0M
H+OH z HO log 105 | & 14.26723 1=3.0M
Be+L+OH z BeOHL+HO logi05 ] & 15.04723 I1=3.0M
I1=0M: logi05 ] & 13.96632
Be? +2 (OH) -~ +(CO3)% z Be(CQ)(OH) 2 21.04377 1 BeOHLz Be(OH)L +H log 105 ] & -7.54 I=3.0M
Be+OH+L z BeOHL log 105 ] & 15.04723 I1=3.0M
H+OH z HO l0g 105 | & 14.26723 1=3.0M
Be+L+20H 2z Be(OH)L +H ,0
log 105 ] & 21.85446 I1=3.0M
I=0M: logic5 | & 21.04377
3Be2 +2(0OH) = +(CO3)2 z Bey(CQy)(OH) 25.63286 1 3Be+L 2z Beg(OH),L+2H logys | & -1.01 I1=3.0M
2H+20H z 2H,0 log 105 | & 28.53446 1=3.0M
3Be+L+20H 2z Be(OH)L+2H ,0
log 105 | & 27.52446 I= 3.0M
I=0M: logi5 ] & 25.63286
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
3Be? +3(0OH) - +3(CO3)?% z Be(CQ)3(OH)s* 47.26963 1 3Be+3L 2z BeyOH)sL; +3H logi5] & 6.9 I1=3.0M
3H+30H z 3H,0 log 105 | & 42.80169 1=3.0M
3Be+30H+3L 2z Be(OH)sLs +3H0
log 105 ] & 49.70169 1=3.0M
I=0M: logio5 ] & 47.26963
5Be2" +4 (OH) = +(CO3)2 z Bes(COy)(OH) 4+ 55.66755 1 5Be+L z Be(OH)L+4H log 105 | & 0.22 I1=3.0M
4H+40H 2z 4H,0 log 105 | & 57.06892 1=3.0M
5Be+L+40H 2z Be(OH),L+4H ,0
log105 ] & 57.28892 1=3.0M
I=0M: logi05 ] & 55.66755
6Be? +5(0OH) - +2(CO3)?% z Be(CQy)2(OH)s* 73.01295 1 6Be+2L 2z Be(OH)sL, +5H log 15 ] & 5.46 I1=3.0M
5H+50H z 5H,0 log 105 | & 71.33615 1=3.0M
6Be+2L+50H z Be(OH)sL, +4H 0
log105 ] & 76.79615 1=3.0M
I1=0M: logio5 ] & 73.01295
Na + (CO3)% z Na(CQ)- 1.27 1
H +Na* +(CO3)% z NaH(CQ (aq) 10.029 1 Na+HL z NaHL log o(j) = -03
H+L z HL log 10o(]) = 10.329
Na+H+L 2z NaHL log 10(J) = 10.029
Mdg* +(CO3)?% z Mg(CQ (aq) 2.92 1E+4 1
H +Mg? +(CO3)% z MgH(CQ)* 11.339 -9.6E+3 1 Mg +HL z MgHL log 105 ] & 1.01 H=5 E+3
H+L z HL log 10(T) =10.329 H= -1.46E+4
Mg+H+L 2 MgHL logo(j) =11.339 _H= -9.6E+3
Al +(CO3)% 2z Al(CO3)* 8.43 2
2AI ¥ +2(OH) - +(CO3)% z Al,(CQOy)(OH) 22 32.30444 1 2AI+HL 2z Al,(OH).L +3H log 1o(]) = -7.3 1=0.1M
H+L z HL log5] & 9.90185 [1=0.1M
2H+20H z 2H,0 log 5] & 27.56684 1=0.1M
2AI+L+20H 2z AlOH)L log(j) = 30.16869 1=0.1M
I1=0M: logi05 ] & 32.30444
H +3Al 3 +4(0OH) - +(CO35)? 2z AlsH(CQ)(OH) 57.77128 1 3AI+HL z Al3(OH)HL log 10(]) = -9.4 1=01M
H+L z HL log105] & 9.90185 [1=0.1M
4H+40H =z 4H,0 log 05 | & 55.13368 1=0.1M
3AI+40H+H+L z Al3(OH)HUog 1o(j) = 55.63553 1=0.1M
I1=0M: logio5 ] & 57.77128
Ca* +(C0O3)% z Ca(CQ) (aq) 3.22 1.5E+4 1
H +Ca? +(CO3)?% z CaH(CQ* 11.529 4.4E+3 1 Ca+HL z CaHL log5] & 1.20 _H=19 E#4
H+L z HL log 105 | & 10.329 H= -146 E+4
Ca+H+L 2z CaHL log 0(j) =11.529 _H= 4.4 E+
Sc +(CO3)% z Sc(CQ)* 10.1 2
Mn(ll) 2* +(CO35)2Z z Mn(ll)(CO 3) (aq) 47 1
H +Mn(ll) 2 +(C0O3)?% z Mn(ll)H(CO 3)* 11.629 -1.06E+4 1 Mn(ll) + HL 2z Mn(ll)HL logws] & 130 _H=4 E+3
H+L z HL log 1o(J) = 10.329 H= -1.46E+4
Mn(lD+H+L Z Mn(IDHL  log 1o(J) = 11629 _H= -1.06 E+4
Fe(l) 2 +(COz)% z Fe(ll)(CO 3) (aq) 4.73 2
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference

H +Fe(ll) 2 +(CO3)?% z Fe(l)H(CO 3)* 11.429 1 Fe(ll) +HL z Fe(l)HL log 05 ] & 1.10
H+L z HL log 105 | & 10.329
Fe(ll) + H + L z Fe(I)HL log 105 | & 11.429

Fe(ll) 3 +(CO3)% z Fe(ll)(CO )* 9.72 2

Fe(lll) 3 +(OH)" +(CO3)2% z Fe(ll)(OH)(CO 3) (aq) 11.71471 1 Fe(ll)+L =z Fe(l)(OH)L +H log 105 | & -3.8 1=02M
H+OH z HO log 105 | & 13.74405 =02 M
Fe(lll) + L + OH z Fe(llN(OH)L log 15 ] & 9.94405 1=0.2M
I=0M: logio5 ] & 11.71471

Fe(lll) 3 +2(CO3)?% z Fe(ll)(CO 37 9.42361 1 /| OECET Al AAOA . ©7.4 &ld02@.

Co(ll) * +(CO3)% z Co(I)(CO ) (aq) 4.22355 1 I OECET Al AAOA .3 © TikatiiF0C 5 M.

H +Co(ll) 2 +(CO3)% z Co(l)H(CO 3)* 12.21782 1 Co(l)+HL 2z Co(IHL log w5 | & 1.39 1=0.7M
H+L z HL logs | & 9.83017 [=07M
Co(l) +H+L z Co(ll)HL log 105 | & 11.22017 1=0.7M
I1=0M: logi05 ] & 12.21782

Ni?* +(CO3)?% z Ni(COs) (aq) 4.56765 1 /| OEGCET A1l AAOQA ¥ ©357katlED.TM.

H +Ni 2" +(CO3) % z NiH(CO)* 12.41782 1 Ni+HL 2z NiHL log105] & 159 1=0.7M
H+L z HL log5] & 9.83017 1=0.7M
Ni+H+L z NiHL log 1o(J) = 11.42017 1=0.7M
I=0M: logie5 ] & 12.41782

Cu(ll) 2* +(CO3z)% z Cu(ll)(CO 3) (aq) 6.77 1

H +Cu(ll) % +(C03)?% z Cu(ll)H(CO 3)* 12.129 1 Cu(ll)+HL z Cu(IhHL log15] & 1.8
H+L z HL log 105 | & 10.329
Cu(l)+H+L z Cu(IhHL log 105 ] & 12.129

Cu(ll) 2 +2(C0O3)?% z Cu(ll)(CO 3),* 10.2 1

Zr** +(CO3)%* z Zn(CQ) (aq) 4.76 1

H +2Zn?" +(CO3)?% z ZnH(CQ)* 11.829 1 Zn+HL z ZnHL logw5] & 15
H+L z HL log 105 ] & 10.329
Zn+H+L =z ZnHL log 105 | & 11.829

Zn** +2(CO 3% z Zn(CQ) > 7.3 1

27Zn? +(CO3) % 2z Zmy(COy) 2 3.07909 1 /| OECET Al AAOA ¥ ©4.]6Kkat |E B.CM.

Ga* +(CO3)* z Ga(CQ)* 8.79 2

Sr** +(C0O3)% z SKCO:) (aq) 2.81 2.1E+4 1

H +Sr? +(CO3)% z SrH(CQ)* 11.539 1.04E+4 1 Sr+HL z SrHL log 1o(}) = 1.21 H=25 E+4
H+L =z HL log 10(]) = 10.329 = -1.46E+4
Sr+H+L 2z SrHL logio(]) = 11.539 _H= -1.04E+4

Y +(CO3)% 2z Y(CQ)* 7.73 1

H +Y3 +(CO3)% z YH(CQ? 12.729 1 Y+HL z YHL log 1o(]) = 24
H+L z HL log 10(1) = 10.329
Zn+H+L 2z ZnHL log 10(J) = 12.729

Y +2(CO3)% z Y(CQ)s 11.86 1

2Y3 +(CO3)%* z Yo (COy)* 8.06 1

Ag- +(CO3)% z Ag(CQ)- 3.4 2

Cd* +(COz)% z Cd(CQ) (aq) 4.3543 1 /| OECET Al AAOA ¥ ©35 &1d0l1@.
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H +Cd? +(CO3)?% z CdH(C@) " 10.68855 1 Cd+HL z CdHL log15] & 0.9 1=3.0M
H+L z HL log 105 1 & 10.86946 1=3.0M
Cd+H+L z CdHL log 105 ] & 11.76946 1=3.0M
I=0M: logi05 ] & 10.68855
C#* +2(CO3)2 z Cd(CQ)> 7.2243 1 | OECET Al AAOQA ¥ ©6.37kat = 0.CM at 20°C.
In% +(C0O3)% z In(CO3)* 7.6 2
Cs" +(CO3)% z Cs(CQ)- -0.29368 1 /| OECET Al AAOA ;. © -(¢.%atll=1L.gM.
B&* +(C0O3) 2% z Ba(CQ) (aq) 2.71 1.4E+4 1
H +Ba?" +(CO3)? z BaH(CQ)* 11.309 8.4E+3 1 Ba+HL z BaHL log 105 ] & 0.98 JH=23 E+4
H+L z HL log 105 | & 10.329 H= -1.46E+4
Ba+H+L z BaHL logi5 ] & 11.309 _H= 8.4E+3
La® +(CO3)% z La(COy)* 6.98 1
H +La® +(CO;)?2 z LaH(CQ)? 10.92832 1 La+HL z LaHL log 05 ] & 1.41 I1=3.0M
H+L z HL log 105 | & 10.86946 1=3.0M
La+H+L 2z LaHL log 105 ] & 12.27946 1=3.0M
I=0M: logio5 ] & 10.92832
La® +2(CO3)% z La(CO)s 11.86 1
2Lla% +(CO3)% z Lay(CO)* 6.10931 1 | OECET Al AAOA % © 6PpXkatld C 3.0M.
Ce* +(CO3)% z Ce(CQ)* 7.31 1
H +Ce® +(CO5)Z% z CeH(CQZ 12.67723 1 Ce+HL z CeHL log 15 ] & 1.6 1=0.7M
H+L z HL log 5] & 9.83017 1=0.7M
Ce+H+L 2z CeHL log 105 ] & 11.43017 1=0.7M
1=0M: log 105 ] & 12.67723
Ceé" +2(CO3)% z Ce(CQ)s 12.32 1
Pr¥* +(CO3)2 z Pr(COos)* 7.48 1
Pr¥* +2(CO 3% z Pr(COs)y 12.63 1
Ncf* + (COz)2 z Nd(CQ)* 7.53 1
N#* +2(CO3)% z Nd(CQ) 12.73 1
SM* +(CO3)% z Sm(CQ)* 7.71 1
SM* +2(CO3)% z SM(CQ 13.09 1
EW* +(CO3)2 z EU(CQ)* 7.73 4E+3 1
H +Eu® +(CO3)?% z EUH(CQ?* 12.57723 1.44E+4 1 Eu+HL z EuHL log 105 ] & 1.5 1=0.7M
_H= 2.9E+4
(/ OECET Al AAOGA gEi1OM)( AOG )
H+L z HL log 10(1) = 9.83017 1=0.7M
H= -1.46E+4
Eu+H+L 2z EuHL logio(]) =11.33017 1=07M
JH= 1.44E+4
I=0M: log 5 | & 12.57723
EF* +2(CO32% z EU(CQ), 13.19 2.0E+4 1
Gd* +(CO3)% z GA(CQ)* 7.64 1
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference

H +Gd* +(CO3)%Z z GAH(CQ?* 12.97723 1 Gd+HL z GdHL log 105 ] & 1.9 I1=07M
H+L z HL log 5] & 9.83017 1=0.7M
Gd+H+L 2z GdHL log 105 ] & 11.73017 1=0.7M
I=0M: logio5 ] & 12.97723

Gd* +2(CO4)% z GA(CQ) 7 13.04 1

Tb** +(CO3)* z Tb(CQ)* 7.71 1

H +Tb3 +(CO3)?% z TbH(CQ)? 12.87723 1 Tb+HL z TbHL log 105 | & 1.8 1=0.7M
H+L z HL log 5] & 9.83017 1=0.7M
Tb+H+L 2z TbHL log 105 ] & 11.63017 1=0.7M
I1=0M: logi05 ] & 12.87723

Tb** +2(CO3)%* z Th(CQ), 13.34 1

Dy* +(COz)2 z Dy(CQ)* 7.81 1

Dy +2(CO 3% z Dy(CQ)r 13.47 1

Ho* +(C0Os)2% z Ho(CQ)* 7.8 1

Ho* +2(CO3)% z Ho(CQ)y 13.56 1

Er** +(COz)?% z Er(COy)* 7.86 1

Er3* +2(CO3)?% z Er(COs) s 13.68 1

Tni* +(CO3)2 z Tm(CQ)* 7.93 1

T* +2(CO3)% z TmM(CQ), 13.83 1

YB** +(CO3)% 2z Yb(CQ)* 8.06 1

H +Yb3 +(CO3)2 z YbH(CQ)?Z 12.57723 1 Yb+HL z YbHL log 05 | & 1.5 1=0.7M
H+L z HL log 105 ] & 9.83017 1=0.7M
Yo+H+L 2z YbHL log 105 ] & 11.33017 1=0.7M
I=0M: logio5 ] & 12.57723

YB* +2(CO 32 z Yb(CQ)s 13.86 1

Lu¥* +(C0O3)?% z Lu(CQ)* 8 1

Lu® +2(CO3)% z Lu(CO)y 13.93 1

Hg(ll) > +(CO3)% z Hg(ll)(CO 3) (ag) 12.07355 1 I OECET Al AAOA o ©110katIE D.EM.

H +Hg(ll) 2* +(CO3)% z Hg(l)H(CO 3)* 16.34577 1 Hg(I) + HL 2 Hg(ll)HL log 105 ] & 5.48 I=05M
H+L z HL 00 105 | & 9.79222 1=05M
Hogl) +H+L 2z Hg()HL  log 105 | & 15.27222 I=05M
I=0M: logio5 ] & 16.34577

Hg(l) 2 +(OH)" +(CO3)2 z Hg(ll)(CO 3)(OH)" 19.20216 1 Hg(IhL z Hg(Il)OHL + H log 105 ] & -6.6 I=05M
Hog(Ih)+L 2 Hg(lL log 105 ] & 11 I=05M
H+OH z HO log 105 | & 13.72861 1=05M
Hg(l) +OH+L =z Hg(I)OHL log 105 | & 18.12861 I=05M
I=0M: logio5 ] & 19.20216

Hg(ll) 2* +2(CO 3% z Hg(I)(CO 3) 2 15.57355 1 /| OEGET Al AAOA ¥ ©145KatIED.EM.

Pb(ll) % +(CO3)% z Pb(I)(CO 3) (aq) 6.47355 1 /| OECET Al AAOA ,¥H ©5.40kat | E 0.EM.

H +Pb(ll) 2* +(CO3)?% z Pb(I)H(CO 5)* 11.69855 1 Pb(ll) + HL  z Pb(I)HL log 105 ] & 1.91 I=3.0M
H+L z HL log 105 | & 10.86946 1=3.0M
Pb(I)+H+L z Pb(I)HL logi5 ] & 12.77946 1=3.0M

I1=0M: logio5 ] & 11.69855
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
Pb(ll) % +(OH)" +(CO3)? z Pb(I)(CO 3)(OH)" 9.81909 1 /| OECET Al AAOA ;35 ©10[9kat | E B.ECM.
Pb(ll) 2* +2(CO3)2 z Pb(I)(CO 3)* 9.93355 1 /| OECET Al AAOA ¥ ©886katIET C 05M.
2Pb(I) 2 +(CO3)2% z Pb(ll) (COy)? 6.01909 1 /| OECET Al AAOA .7 ©7.7 &l33i0@.
3Pb(Il) 2 +(CO5)2% z Pb(ll) 3(COy)* 8.43 1 /| OEGCET Al AAOA ¥ ©8.43KatlEB.CM.
(U(VD)O ,) % +(CO3)% z (U(VIO »)(COs) (aq) 9.6 4E+3 1
(U(VNO )% +2(CO 3% 2 (U(VNO )(COs) 2* 16.9 -2.3E+4 1
(U(V)O )% +3(CO 5% z (U(V)O 2)(COs)s* 21.6 -4.0E+4 1
2 (U(VI)O ,)2* +3(OH) - +(CO3)?% z (U(VNO ) »(CO)(OH) 5 41.091 - 2.254 3E+05 1 2 (U0 +L z (UQ)2(OH)L+3H log 105 | & -0.9
H= 2.9E+4
3H+30OH z 3H20 qu 10(T) =41.991
_H= -1.6743E+05
2 (UOy) + L +3(CH) z (UQy)2(OH)L + 3H ,0log 1o(]) =41.091
_H= -2.2543E+05
3 (U(V)O ;)2 +3(0OH) - +(CO3g)% z (U(VIO 2) 5(CQs)(OH) 5* 42.691 1 3(UOy)+L z (UQ)s(OH)sL+3H logws] & 0.7
3H+30H z 3H,0 log 105 | & 41.991
3(UO0y)+L+30H z (UQ)s(OH)sL+3H ,0 log 105 | & 42.691
3(U(VNO )% +6(CO 3% 2z (U(VI)O 2)5(COs) & 54 -6.270E+4 1
11 (U(V)O )% +12(OH) - +6 (CO3)2 z (U(VI)O 2)12(COs) (OH)1> 201.964 1 11 (UO)+6L 2z (UQ) 1u(OH)le +12H logs5 ] & 341
12H+120H z 12 H,0) log 1o(1) = 167.964
11 (UO,)+6L+120H 2 (UQ)13(OH)1ls + 12 H ,0
log 105 ] & 201.964

2.2.4. Ammonia

The formula for the ligand ammonia is Nkhe molecular weight i47.031
Note: since Nklis an uncharged ligand, the Dawasrrection computationally yields the same values for I=0 as for any other | for JHdtirhplexes.

Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H +(NH3) (ag) 2z H(NH)* 9.244 -5.2 00E+4 1
Li* +(NHs) (ag) z Li(NHg)* -0.7 -8E+2 1 | OECET Al AAOA £Ei20M, ( AO ) 7
M@* + (NH3) (agq) z Mg(NH) 0.24 -5.0E+3 1 /| OECET Al AA&A= AP0M. ]
Mg* +2(NH3) (ag) z Mg(NH) > 0.2 1
Ca&* +(NHs3) (agq) z Ca(NH)?* 0.2 1
Cr(ll) % +4(NH3) (aq) z Cr(ll(NH )% 9.9 1 Cr(imL sz Cr(lllL 4 +L logws ] & -16 I=40M
Crih+51L z Cr(lihL ¢ log 05 | & 115 1=40M
Crll) +4L z Cr(llpL 4 logis ] & 9.9 I=4.0M
Cr(ln) 3 +(OH)" +4(NH ;) (aq) 2z 19.34332 1 Cr(imL 4 2 Cr(ll)(OH)L 4 (cis)+H log 105 ] & -4.96 I1=1.0M
Cr(I(NH  3) 4(OH) (cis) % Cr(ll) +4 L z Cr(lL 4 logws ] & 9.9 I1=1.0M
H+OH z HO log 105 | & 13.79384 1=1.0M
Cr(lll) +4 L+ OH z Cr(I)(OH)L 4 (cis) log 105 | & 18.73384 I1=1.0M
I=0M: logio5 ] & 19.34332
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

Cr(ll) 3 +(OH)" +4(NH 3) (aq) = 19.92332 1 Cr(ll)L 4 2z Cr(ll)(OH)L 4 (trans) + H log 105 ] & -4.38 I=1.0M

Cr(ll)(NH  3) 4(OH) (trans) 2* Crl) +4 L z Cr(ll)L log15] & 9.9 I1=1.0M
H+OH z HO log 105 | & 13.79384 1=1.0M
Cr(ll) +4 L + OH z Cr(l)(OH)L 4 (trans) log 105 ] & 19.31384 I=1.0M
I=0M: logio5 ] & 19.92332

Cr(ll) 3 +2(OH) - +4(NH 3) (aq) = 26.01348 1 Cr(ID(OH)L 4 2 Cr(l)(OH) ,L4 (cis) +H log 105 ] & -7.53 I1=1.0M

Cr(lI)(NH  3) 4(OH), (cis) * Cr(ll) + 4L + OH z Cr(llH(OH)L 4 log 105 | & 18.73384 I1=1.0M
H+OHz HO log 105 | & 13.79384 1=1.0M
Cr(ll) + 4L+ OH z Cr(l(OH)L 4 (cis) log 105 | & 24.99768 I1=1.0M
I=0M: logi5] & 26.01348
For the second equilibrium reaction, it is assumed that M(OH)L 4 (cis) reacts to
M(OH)L, (cis).

Cr(lll) 3 +2(OH) - +4(NH 3) (aq) z 26.34348 1 Cr(I)(OH)L 4 z Cr(l)(OH) ,L4 (trans) + H log15 ] & -7.78 I=1.0M

Cr(l)(NH  3) 4(OH), (trans) * Cr(ll) +4L + OH z Cr(lh(OH)L 4 log 105 | & 19.31384 I=1.0M
H+OH z HO log 105 | & 13.79384 1=1.0M
Cr(ll) +4L + OH z Cr(lN(OH)L 4 (trans) log 105 | & 25.32768 I=1.0M
I=0M: logi05 ] & 26.34348
For the second equilibrium reaction, it is assumed that M(OH)L 4 (trans) reacts to
M(OH)L, (trans).

Cr(ll) * +5(NH3) (aq) z Cr(lll)(NH 3)s* 115 1 Cr(lllL ¢ 2z Cr(lll)L s +L logi5j & -15 I=4.0M
Cr(llh+6 L z Cr(llhL ¢ log 105 ] & 13 1=40M
Cr(ll) +5L z Cr(lL s logio5 ] & 115 I1=4.0M

Cr(ll) 3 +(OH)- +5(NH 3) (aq) z 20.93415 1 Cr(lDL5 4 z Cr(l(OH)L 5 +H log 105 | & -4.99 1=0.1M

Cr(lI)(NH  3) 5(OH)** Cr(llly +5L z Cr(l)L s log 105 ] & 11.5 1=0.1M
H+OHz HO log 105 | & 13.78342 1=01M
Cr(ll) +5L + OH z Cr(lH(OH)L 5 log 105 | & 20.29342 I=1.0M
I=0M: logi05 ] & 20.93415

Cr(lll) 3 +6(NH3) (ag) z Cr(ll)(NH 3)* 13 1 | OECET Al AA&A= Ai0M.J

Mn(ll) 2* + (NH3) (ag) z Mn(I)(NH 5)?* 0.84 -5.0E+3 1 /| OECET Al AAOA &Ei20M, ( AO ) 7

Mn(ll) 2* +2(NH 3) (ag) z Mn()(NH g) > 1.25 -9.6E+3 1 /| OECET Al AAOA £Zi20M, ( AO ) 7

Mn(l) 2* +3(NH3) (ag) z Mn()(NH 3) 3> 1.38 -1.5E+4 1 /| OECET Al AAOA £i20M, ( A0 )

Mn(ll) # +4(NH3) (ag) 2 Mn(I(NH 3) % 1.24 -2.0E+4 1 /| OECET Al AAOA Ei20M, ( AO ) 7

Fe(ll) 2 +(NH3) (ag) z Fe(ID(NH 3)** 14 -7.9E+3 1 /| OECET Al AAOA &I O ( A0 ) gt dz -t

Fe(ll) > +2(NH3) (ag) z Fe(I)(NH 3).* 2.25 -1.5E+4 1 | OECET Al AAOA A O (A0 ) " gt d -t

Fe(ll) 2* +3(NH3) (ag) z Fe(I)(NH 3) 3% 2.68 -2.3E+4 1 | OECET Al AAOA &I O ( A6 ) " ftdz -t

Fe(ll) 2* +4(NH3) (ag) z Fe(ID)(NH 3) .2 2.75 -3.1E+4 1 /| OECET Al AAOGA &I O ( AO ) ftdz -t

Co(ll) 2 +(NH3) (ag) z Co(ll)(NH 3) % 2.08 -1.2E+4 1 /| OECET Al AA&A= A0.10Mj
| OECET Ai AAGA A O . ( A0 ) " ftda -t

Co(ll) 2 +2(NH3) (ag) z Co(ll)(NH 3),** 3.7 -2.3E+4 1 /| OECET Al AA&A= ALOM.J
| OECET Al AAGA A O . ( A0 ) " ftd -t

Co(ll) 2 +3(NH3) (ag) z Co(ll)(NH 3)s** 4.8 -3.5E+4 1 /| OECET Al AA&A= AL0M.J
| OECET Al AAGA A O . ( A0 ) " ftd -t

Co(ll) 2 +4(NH3) (ag) z Co(ll)(NH 3) 4 5.52 -4.76E+4 1 /| OECET Al AA&A= AL0M.J
| OECET Al AAGA A O (A0 ) " ftdz -t
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

Co(ll) 2 +5(NH 3) (ag) z Co(ll)(NH 3)s** 5.72 -5.94E+4 1 /| OECET Al AA&A= AL0M.J
| OECET Al AAGA A O . ( A0 ) " ftda -t

Co(lll) 3 +4(NH3) (ag) z Co(l)(NH 3) .3 24.96 1 Co(lllL 5 z Co(ll)L 4 +L log 105 | & -5.07 I1=2.0M
Co(llN+5L z Co(lL s log 105 | & 30.03 I1=2.0M
Co(ll)+ 4Lz Co(lL , log 105 | & 24.96 1=2.0M

Co(lll) 3 +(OH)" +4(NH 3) (aq) 2z 33.69415 1 Co(lllL 4 2z Co(l)(OH)L 4 (cis)+H log 105 ] & -5.69 1=0.1M

Co(ll)(NH  3) 4(OH)** 5/ OECET Al AAOA &0rO) 7 AO 4
Co(lll) +4 L z Co(llL log 105 | & 24.96 1=0.1M
H+OH z HO log 105 | & 13.78342 1=04M
Co(lll) + OH + 4 L z Co(l(OH)L 4 (cis) log 105 ] & 33.05342 1=0.1M
I=0M: logi05 ] & 33.69415

Co(lll) 3 +2(OH) - +4(NH 3) (aq) z 6.86130 1 Co(llN(OH)L 4 2 Co(l)(OH) L, (cis) +H log 105 | & -7.99 1=0.1M

Co(ll)(NH  3) 4(OH),* 5/ OECET Al AAOA &£0vO) §J AO 4
Co(lll) + OH + 4 L z Co(ll(OH)L 4 (cis) log 105 | & 33.05342 1=0.1M
H+OH z HO log 105 | & 13.78342 1=01M
Co(ll) +20OH +4 L z Co(ll)(OH) L, (cis) log 105 | & 38.84684 1=0.1M
I1=0M: logi05 ] & 39.91472

Co(lll) 3 +5(NH3) (ag) z Co(l)(NH 3)s* 30.03 1 Co(lllL ¢ z Co(ll)L s +L log 105 | & -4.33 I=1.0M
Co(lll +6 L z Co(lNL log 105 | & 34.36 I=1.0M
Co(ll)+ 5Lz Co(l)L s log 105 | & 30.03 I1=1.0M

Co(ll) ¥ +(OH)" +5(NH ) (aq) = 38.25415 1 Co(lllL 5 z Co(ll)(OH)L 5 +H log 105 | & -6.2 1=01M

Co(ll)(NH  3) s(OH)?** Co(ll) +5L z Co(lllL s log 105 | & 30.03 1=0.1M
H+OH z HO log 105 | & 13.78342 1=01M
Co(ll) + OH + 5L z Co(l(OH)L s log 105 | & 37.61342 1=0.1M
I1=0M: logi05 ] & 38.25415

Co(lll) * +6(NH3) (agq) 2z Co(ll)(NH 3)6* 34.36 1 Original data /T O afl=1.0M at 30°C.

Ni?* + (NH3) (ag) z Ni(NHg) % 2.72 - 1.5E+4 1

Ni?* +2(NH3) (ag) z Ni(NH3)? 4.88 - 3.0E+4 1

Ni* +3(NH3) (ag) z Ni(NHs)s? 6.54 - 4.60E+4 1

Ni?* +4(NH3) (ag) z Ni(NH3) /2 7.67 - 6.40E+4 1

Ni2* +5(NH 3) (ag) z Ni(NH3)s* 8.33 - 7.69E+4 1

Ni* +6(NH3) (ag) z Ni(NH3) ¢ 8.3 -9.45E+4 1

Cu(l) * +(NH3) (ag) z Cu(l)(NH 3)* 5.74 -3.3E+4 1 /I OEGET Al  AA&A= AL0M. ] o
| OECET Al AAGA &£ O . ( A0 ) i1 dz -

Cu(l) * +2(NH 3) (ag) z Cu(l)(NH 3)," 9.9 -6.90E+4 1 /I OECET Al AA&A= AL M o
| OECET Al AAGA &£ O . ( A0 ) i1 dz -

Cu(ll)  +(NH3) (ag) z Cu(ID(NH 3% 4.02 - 2.0E+4 1

Cu(ll) ® +2(NH3) (ag) z Cu(ID(NH 3),* 7.4 -4.22E+4 1

Cu(ll) ® +3(NH3) (ag) z Cu(ID(NH 3) s> 10.2 -6.23E+4 1

Cu(ll) * +4(NH3) (ag) z Cu(ID(NH 3) > 12.3 - 8.66E+4 1

Zr** +(NHs) (ag) z Zn(NH)?* 2.21 -1.1E+4 1 | OECET Al AAOA &I O (A0 ) " i -

Z* +2(NH3) (aq) z Zn(NH) > 45 -2.4E+4 1 /| OECET Al AAGA &I O ( AOG ) 'K -
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

Z** +3(NH3) (aq) z Zn(NH) 5?* 6.86 -4.0E+4 1 /| OECET Al AAGA A O _( AO ) " ftdz -t

Zn* +4(NH3) (aq) z Zn(NH) 42* 8.89 -6.15E+4 1 /| OECET Al AAOA &£ O ,( AO ) ftdz -t

Sr?* + (NHs3) (aq) 2z Sr(NHg) 0 1

P& +(NH3) (aq) z Pd(NH)? 9.6 1 Originaldata /&l O afl= 1.0M.

P* +2(NH 3) (aq) z Pd(NH).* 18.5 1 Originaldata /&l O afl=1.0 M.

P +3(NH3) (ag) z Pd(NH):* 26 1 Originaldata  for J atl=1.0M.

P +4(NH3) (aq) z Pd(NH).* 32.8 1 Original data  for J atl=1.0M.

Ag" +(NH3) (ag) z Ag(NH)* 3.31 -2.0E+4 1

Ag +2(NH3) (aq) z Ag(NH),' 7.22 -5.60E+4 1

Ct* +(NH3) (ag) z Cd(NH)? 2.55 -1.2E+4 1

Ct* +2(NH ) (ag) z Cd(NH) 456 -2.7E+4 1

Ct* +3(NH3) (ag) z Cd(NH)s** 5.9 -3.8E+4 1

C* +4(NH3) (ag) z Cd(NH) 6.72 - 4.89E+4 1

Ba" + (NH3) (ag) z Ba(NH)? 0.1 1

Hg(ll) 2* +(NH3) (ag) z Hg(l)(NH 3)* 8.75 -5.10E+4 1 Original data  for J atl=2.0M.
| OECET Al AAOA £Ei20M, ( AO )

Hg(ll) 2 +2(NH3) (ag) z Hg(l)(NH 3) > 17.8 -1.02E+5 1 Original data  for J atl=1.0M.
| OECET Al AAOA £Ei20M, ( AO )

Hg(ll) 2 +3(NH 3) (ag) z Hg(ID(NH 3)s* 18.2 -1.10E+5 1 Original data ~ for J atl=2.0M. o
| OECET Al AAOGA AEi20M,. ( AO )

Hg(ll) 2 +4(NH3) (ag) z Hg()(NH 3),** 19.3 -1.14E+5 1 Original data ~ for ] atl=0.1M. o
| OECET Al AAOGA AEi20M, ( AO )

Pb(ll) 2* +(NH3) (aq) z Pb(I)(NH 3)% 1.55 1 Original data  for J atl=5.0M.

2H" +(NHs) (aq) +(POs)% z H(PO)(NHs)" 22.89475 1 NH +H(PO) z NHHPO) logis ] & 0.8 1=0.15M
s/ OEGET A1l AAOA mro j AO 4
NH +H 2z NH logis | & 9.244 1=0.15M
H+ (PO,) z HPO,) logies | & 11.66138 1=0.15M
NH +2H+ (PO) z NHHPO) logos | & 21.70538  1=0.15M
I1=0M: logi05 ] & 22.89475

3H* +(NH3) (ag) + (PO.)¥ z H(POs)(NH3) 28.95488 1 NH +Hx(PO) z NHH(POy) logws J & -0.1 1=0.15 M

(aq) s/ OEGCGET A1l AAOA mro j AO 4
NH +H z NH logis | & 9.244 1=0.15M
2H+ (PO)) z H(PO,) logis | & 18.38363 1=0.15M
NH +3H+ (PQ) z NHH(PQ,) logwes | & 27.52763 1=0.15M
I1=0M: logi05 ] & 28.95488

H +(NHs) (ag) +(SO4)?% z H(SQ)(NHs)" 10.274 NH + (SO;) z NH(SO) loges j & 1.03
NH +H z NH logis | & 9.244
H+NH; + (SO) z NH(SO) logyes j & 10.274
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
3H* +(NH3) (aq) +2(CrO 4% z NHCrO 24.664 -8.7E+4 1 NH + Cr,G z NHCr,O 1 0g10(] ) = 0.88 ,H= -2.0E+4
NH +H z NH 1 0gio(]) = 9.244 ,H= -5.2E+4
2H+2 (CrO4) z Cr,G 1 0019(1) =14.54 H= -1.5E+4
NH +3H+2 (CrO4) z NHCrG 1 0g1o(j) = 24.664 _H= -8.7E+4
H +(NH3) (aq) + (phthalate) 2% z 10.544 1 NH + (phthalate ) z NH(phthalate ) 100105 ] & st te
H(phthalate)(NH 3)- NH +H z NH logis | & yt f mm
H+ NH; + (phthalate ) 2 NH(phthalate ) 100105 ] & tsdzt Is M
H +(NH3) (ag) +(ci trate) * z 10.90762 1 NH + (ci trate) =z NH(ci trate) log 10(] ) = 0.95 1=0.15M
H(NH)(citrate) > s/ OECET Al AAOA @re) | AO 4
NH +H z NH 001057 & ut it=f.66 M
H+ NH; + (ci trate) 2z NH(ci trate) log 10(] ) = 10.194 I= 015 M
I=0M: logio(J)= 10.90762

2.2.5. Nitrite

The formula for the ligand nitrite is NOthe molecular weight is 46.005.

Equilibrium reaction Logios ] & _H (J/mol) Literature Remarks / conversions
reference
H +(HBQ)" +(NO;)  z (B(OH)3)(NOy)" 8.746 1
H +(NOy) z H(NQ) (aq) 3.15 -1.2E+4 1
Mn(ll) 2 +(NOy)" z Mn(I)(NO ,)* 0.85632 1 /| OEGCET Al AAOA ¥ ©0.45KatlELEM.
Fe(ll) 3 +(NOp)  z Fe(l)(NO ) 3.19948 1 /| OECET Al AAOA 3 ©259%atlELEM.
Fe(lll) 3 +2(NO,)  z Fe(llh)(NO ,),* 4.7158 1 /| OEGCET Al AAOA ¥ ©3.70kat I E LEM.
Fe(lll) * +3(NO,) z Fe(ll)(NO ,)s (aq) 6.66896 1 /| OECET Al AAOA ;35 ©5.45kat I E L.ECM.
Co(ll) 2" +(NOy)~ z Co(I)(NO ,)* 0.84632 1 /| OEGCET Al AAOA ¥ ©0.44KkatlELEM.
NiZ +(NO,)" z Ni(NOy)* 1.17632 1 /| OECET Al AAOA ;5 ©0.77kat | E L.GM.
NiZ* +2(NO )" z Ni(NO,), (aq) 1.68948 1 /| OECET Al AAOA ¥ ©1.¢8katlELECM.
Cu(ll) 2 +(NO,)~ z Cu(Ih(NO ,)* 2.02 1
Cu(ll) 2 +2(NO ;)" z Cu(Il)(NO ). (aq) 3.03 1
Zn** + (NO2)” z Zn(NQ) * 0.77632 1 | OECET Al AAOA ,¥H ©0.37kat | E L.EGM.
Zn* +2(NO,)" z Zn(NQ), (aq) 1.09948 1 /| OECET Al AAOA 3 © 0p%atli=1.gM.
Ga* +(NOy) " z Ga(NQ)2* 2.71948 1 /| OEGCET Al AAOA ¥ ©2J1katlELEM.
P®* +4 (NO,)" z Pd(NQ) 4 20.83678 1 | OEGET Al AAOA 9 ©203Kat IED.EM.
Ag +(NOy)- z Ag(NQ) (aq) 2.32 -2.9E+4 1
Ag +2(NO,)" 2z Ag(NQ), 2.51 - 4.6E+4 1
Cd* +(NOy)  z Cd(NQ)* 1.94632 -8.7E+3 1 I OEGCET Al AAOA ¥ ©154katIELEM.
| OECET Al AAOA £i3dM, ( AD )
Ct* +2(NO )" z Cd(NQ). (aq) 3.43948 -1.7E+4 1 I OEGCET Al AAOA ,#H © 2BXatli=ILgM.
| OECET Al AAOA £i3dM, ( AD )
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

C* +3(NO,)" z Cd(NQ)s 2.99931 | -2.4E+4 1 I OECET Al AAOA ,¥H ©3.§lkatIE B.EM.

| OECET Al AAOA £&Ei3OM, ( AO )
In3 +(NO,)" z In(NOy)? 3.20948 1 | OECET Al AAOA o ©2.6, ald10@.
IN3 +2(NO,)" z In(NOy)," 5.0158 1 | OECET Al AAOA ¥ ©49 &ld10@.
In%* +3(NO,)" z In(NOy)s (aq) 6.11896 1 | OECET Al AAOA ¢ ©4.9 ald10@.
Pt(l) 2 +(NOy) " z Pt(IN(NO ,)* 24.63678 1 /| OECET Al AAOA ¥ © 241 atld ¢ 05 M.
Hg(l) % +(NO,)" z Hg()(NO ,)* 6.34632 1 | OECET Al AAOA ¥ ©5.94kat | E L.GM.
Hg(l) 2 +2(NO )" z Hg(ll)(NO »), (aq) 10.51948 1 /| OECET Al AAOA ¥ ©9.91kat 1 i =€1LOM.
Hg(ll) 2 +3(NO ;)" z Hg(I)(NO )5 12.05948 1 | OECET Al AAOA 9H ©114K atl 4 1Q M.
Hg(l) 2 +4(NO )" z Hg(l)(NO ;). 12.26632 1 | OECET Al AAOA o¥H ©1186 atl 410 M.
Pb(ll) 2* +(NO,)" z Pb(Il)(NO ,)* 2.51 1
Pb(l) 2 +2(NO ;)" z Pb(I)(NO ,), (aq) 2.65669 1 | OEGCET Al AAOA 38 ©27, &132i0@.
Pb(l) 2 +3(NO )" z Pb(I)(NO )z 2.95669 1 /| OECET Al AAOA ¥ ©3.0, al32i0@.

2.2.6. Nitrate

The formula for the liganditrate is N@; the molecular weight is 62.004.

Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

Be* + (NO3)- z Be(NQ)* -0.49368 0 1 /I OECET Al AAOQA #H © -§.%atl=ILgM.

| OECET Ai  AAOA &Ei1OM, ( ADO )
Na +(NOz)- z Na(NQ) (aq) -0.55 1
K" +(NO3)" 2z K(NQ) (aq) -0.19 -1.2E+4 1
ca* +(NOs)" z Ca(NQ)* 0.5 -5.4E+3 1
Sc3* +(NOg) " z Sc(NQ) 2 -1.34528 1 /| OEGCET Al AAOA ¥ ©0.78Kat IEBCM.
Sc* +2(NO )" 2z Sc(NQ).* -3.0088 0 1 | OEGCET Al AAOA #H © -(.%atli=l4gM.
Mn(Il) % +(NO3z)" 2 Mn(I)(NO 3)* 0.2 1
Mn(l) # +2(NO3)~ 2z Mn(ll)(NO 3), (aq) 0.6 1
Fe(ll) 3 +(NO3) - z Fe(ll)(NO 5)** 1 -3.7E+4 1 /| OECET Al AAOA £l10M, ( AO )
Co(ll) 2* +(NOs)" z Co(ll)(NO 3)* 0.2 1
Co(ll) 2 +2(NO )" z Co(I)(NO 3), (aq) 0.50516 1 /| OECET Al AAOA ¥ © -§.%atli=l0.eM.
NiZ +(NOs)" z Ni(NOs)* 0.4 1
NiZ* +2(NO3)" z Ni(NOs), (aq) -0.54331 1 /| OECET Al AAOA ¥ © -§.%Katli=R.gM.
Cu(ll) # +(NO3z)" 2 Cu(I)(NO 3)* 0.5 -4.1E+3 1 /| OECET Al AAOA EI1OM, ( A0 ) 7
Cu(ll) > +2(NO3) 2 Cu(ll)(NO 1), (aq) -0.4 1
Zr®* + (NOs)” z Zn(NQ) * 0.4 1
Z** +2(NO3)” z Zn(NQ), (aq) -0.3 -4.6E+3 1 /| OECET Al AAOA Z£l10M, ( AO )
Rb" +(NOs)" z Rb(NQ) (aq) -0.08 1
Sr** +(NOs)” 2 Sr(NOs)* 0.6 -1.0E+4 1 | OECET Al AAOA A 6 M.( A0 )
Zr* +(NO3)- z Zr(NOj) ** 0.24225 1 /| OECET Al AAOA ¥ ©0.3 Kk atl 20 M.
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

Zr* +2(NO 5" z Zr(NOs) -3.69232 1 I OECET Al AAOA .3 ©0.], &1 340§ at 20°C.
Zr* +3(NO3) " z Zr(NOs) 5" -5.17584 1 /| OECET Al AAOA ¥ ® -§.%atli=I4.¢M at 20°C.
Zr** +4(NO )" z Zr(NOs) 4 (aq) -6.2176 0 1 | OECET Al AAOA ¥ © -§.8atli=[4.gM at 20°C.
Ag" +(NOs)" z Ag(NQ) (aq) -0.1 1
Cd* +(NO3)" z CdNQ)* 0.5 -2.1E+4 1
Cd* +2(NOs)" z Cd(NQ); (aq) 0.2 1
In3* +(NO3)" z In(NOg)?* 0.92824 1 /| OECET Al A AQdy ¥E ©0.18kat | =0.7 M at 20°C.
IN%* +2(NO3)" z In(NO3),* 0.94706 1 /| OECET Al AAOA ¥ ®© -§.%atlI=0.z M at 20°C.
sSn(ll) 2t +(NO3)" z Sn(I)(NO 3)* 0.84632 1 /| OECET Al AAOA ,¥H ©0.44kat | E L.GM.
Cs" +(NO3)" 2 Cs(NQ) (aq) 0.02 1
Ba* + (NO;)" z Ba(NQ)* 0.7 -1.3E+4 1 | OECET Al AAOA &£ 6 M.( A0 ) dz
La®* +(NOs3)" z La(NOy)?2* 0.70948 1 /| OEGCET Al AAOA ,¥H ©0.1 &ld10@.
Ce* +(NO3)™ z Ce(NQ)?* 0.80948 1 /| OECET Al AAOA .9 ©0.2 al410@.
Pr3* + (NOs)" z Pr(NOj) 2 0.80948 1 | OECET Al AAOA 8 ©032 &ld10@.
NB* + (NO3)~ z Nd(NQ) % 0.90948 1 /| OECET Al AAOA ¥ ©0.3 &ld10@.
Pm* +(NOs)~ 2z Pm(N@) % 1.00948 1 /| OECET Al AAOA .35 ©04 at1d10@.
Sm* +(NOz)" z Sm(NQ 2* 0.90948 1 /| OECET Al AAOA ¥ ©0.3 &ld10@.
EW* +(NO3) - 2 Eu(NQ)?* 1.22 -4.6E+3 1 /| OECET Al AAOA A 6 M( A0 ) 7 &
Gd* +(NOz) " z Gd(NQ) 2 0.60948 1 /| OECET Al AAOA ¢ ©0.0, al410@.
Tb* + (NOs)” z Th(NQ)? 0.88 1
Dy** +(NO3)~ z Dy(NQ) 0.30948 1 /| OECET Al AAOA ¥ © -§.%katli=I1.gM.
Ho* + (NO3)- 2z Ho(NQ) ** 0.40948 1 /| OECET Al AAOA ¥ © -(.%atli=I.gM.
Er¥* +(NOs) " z Er(NOy)* 0.30948 1 I OECET Al AAOA # © -0.%atli=1.gM.
Tm* +(NOs)- z Tm(NQ) 2 0.35948 1 | OECET Al AAOA 30 © -G.26, atll £ LOM.
YB* + (NO3)” z Yb(NQ)* 0.40948 1 /| OECET Al AAOA ¥ © -§.%Xatli=[1.gM.
Lu® +(NOjg)~ 2z Lu(NQy)* 0.40948 1 /| OECET Al AAOA ¥ © -§.%Xatli=I1.gM.
Hf** + (NO3)" z Hf(NOy) 3 0.28225 1 | OEGET Al AAOA ¥ ©0.34Kkat IED.CM.
Hf** + 2 (NO )" z Hf(NOs) ,** -0.10107 1 | OECET Al AAOA ,¥H ©0.05kat | E R.ECM.
Hf* +3(NO3) 2z Hi(NO,)s" -0.82994 1 /| OECET Al AAOA 3 © -0.%atll=R2.gM.
Hg(l) 2* +(NO3)" z Hg(I)(NO 3)* -0.43046 1 /| OECET Al AAOA ¥ ©0.J1kat 1 i €3.0M.
Hg(l) 2* +2(NO3)" 2z Hg(l)(NO 3), (aq) -0.81069 1 | OECET Al AAOA .35 ©0.9, at133i0@.
Pb(ll) ?* +(NO3)" z Pb(I)(NO 5)* 1.17 -2E+3 1
Pb(ll) 2* +2(NO3)" z Pb(I)(NO 3), (aq) 1.4 -6.6E+3 1 /| OECET Al AAOA AZEi3OM, ( AO ) 7
Pb(ll) 2* +3(NO3)" 2z Pb((NO 3) s 0.05669 -8E+3 1 I OECET Al AAOA ¥ ©0.], &1420@.

/| OECET Ai AAOA EI3OM. ( AO ) 7
Pb(ll) 2* +4(NO3) " 2z Pb((NO ;)4 -0.84046 -3.3E+4 1 I OECET Al  AAQdy 0¥ © -§.%atI=30M.

/| OECET Ai AAOA EI3OM. ( AO ) 7
Bi%* + (NO3) - z Bi(NOj) > 1.7 1.2E+4 1 /| OECET Al AAOA £Zi20M, ( AO )
Bi** +2(NO3)" z Bi(NOs)," 25 1
Bi®* +3(NO3)" z Bi(NO3)3 (aq) 1.91896 1 | OECET Al AAOA ;.35 © 0F,fatl# 1.001.
Bi®* +4(NO3)" 2z Bi(NOs) s 0.51337 1 /| OEGCET Al AAOA ¥H ©06 & 320§
(U(VI)O )% +(NO3)” 2 (U(VDO )(NO3)* 0.3 -1.2E+4 1 /| OECET Al AAOA £i20M, ( AO )
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2.2.7. Fluoride

The formula for the ligand fluoride is Ehe molecular weight is 18.998.

Equilibrium reaction Logies ] & . H (/mol) Literature Remarks / conversions
reference

H +F z HF (aq) 3.18 1.33E+4 1

H +2F  z HR 3.78 1.74E+4 1 HL+L 2z HL log 10o(]) =0.6 H=41 E+3
H+L z HL log 1o(1) =3.18 H= 1.33E+4
H+2L z HL log 10o(J) =3.78 _H=1.74E+4

Li* +F 2z LiF (aq) 0.31 4E+3 1 | OECET Al AAOA EI1OM, ( AO ) 7

B +F z BeF 5.24678 0 1 /| OEGET Al  AAOA 3H ©4.71KkatIED.EM.
/| OECET A1l AAOA EFlioM, ( AO ) 7

Be” +2F " z Behk (aq) 9.12516 -4E+3 1 /| OECET Al AAOA 5 ©8.32kat IE 0.EM.
/| OECET Ai AAOA EFlioMmM, ( AO ) 7

Be* +3F - z BeR 11.92516 -8E+3 1 I OEGET Al AAOA o35 ©111R, atl 4 0G M.
/| OECET Ai AAOGA EFlioMmM, ( AO ) 7

Bt +4F " z BeR? 13.92678 -8E+3 1 | OECET Al AAOA .7 ©1339 atl 403G M.
/| OECET Ai AAOGA EFlioMmM, ( AO ) 7

3Be® +3(OH) - +F  z BeF(OH)* 37.00032 1 3Be+L z Be(OH)sL+3H log 105 ] & -4.18 I1=3.0M
3H+30H z 3H,0 log 105 | & 42.80169 1=3.0M
3Be+30H+L z BeyOH)sL logio5 ] & 38.62169 1=3.0M
I1=0M: logi05 ] & 37.00032

3Be® +3(OH) - +2F - z BesF,(OH)s" 39.93986 1 3Be+2L z Be(OH)sl; +3H  logis ] & -0.7 I= 3.0M
3H+30H z 3H,0 log 105 | & 42.80169 1=3.0M
3Be+30OH+2L z Bey(OH)sL, log 105 ] & 42.10169 1=3.0M
I1=0M: logi05 ] & 39.93986

Na +F- z NaF (aq) 0.02 1.2E+4 1 | OECET Al AAOA EI1OM, ( AO ) "

Mg@* +F- z MgF 1.9 1.3E+4 1 | OECET Al AAOA ZEi1OM, ( AO ) 7

Al®* +F z AIF* 7.01 4.6E+3 1 /| OECET Al AAGA &£ a M( A0 ) dz

Al® +2F z AlF," 12.63 8.3E+3 1 /| OECET Al AAOGA & a M( A0 ) 7 o

Al®* +3F - z AIF; (aq) 16.7 8.7E+3 1 /| OECET Al AAGA &£ a M.( AO ) dz

Al +4F 2z AF, 19.4 8.7E+3 1 | OECET AT AAOA A @ M.( AO ) 7 &

Al¥* +5F - z AIF 20.73 2

Al** +6F 2z AlFs 20.46 2

K" +F z KF (aq) -0.34 1

C& +F z CaF 1.13678 1.4E+4 1 | OEGET Al AAOA 3 ©0.6 & 1505
/| OECET A1l AAOA FlioM, ( AO ) 7

S +F z ScP* 7.08 1E+3 1 /| OECET Al AAOA £ioG M.( A0 )

S +2F " 2 Sch' 12.89 5.0E+3 1 | OECET Al AAOA A &6 M.( AO ) 7

Sc* +3F - z Sck (aq) 17.4 2.3E+4 1 /| OECET Al AAOA £ioG M.( A0 )

S +4F - z ScFy 20.2 1.6E+4 1 /| OECET Al AAOA A 6 M.( AO )

2Sc3 +3F " z ScF: 20.61033 1 | OECET Al AAOA .5 © Jksyi CAO ) " dd s -t

Cr(lll) 3 +F =z Cr(llhF 2>* 5.2 1.0E+4 1 /| OECET Al AAGAI=F G M.(

Cr(lll) 3 +2F - z Cr(ll)F ,* 9.04194 1 | OECET Al AAOA ,.vH © T kuwi¥c AO ) " datls -t

Cr(l) 3 +3F  z CrIhF 5 (aq) 11.71033 1 | OECET Al AAOQA ¥ © ] ktsizi €t AO ) dzt s -t
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Equilibrium reaction Logies ] & L H (J/mol) Literature Remarks / conversions
reference

Mn(ll) > +F- z Mn(I)F * 15 1.1E+4 1 | OECET Al AAOA A 6 M.( A0 ) » &

Fe(ll) 2 +F z Fe(l)F * 1.20632 1 /| OECET Al AAOA .38 © J kal Fic AO ) 5t dz -t

Fe(lll) 3 +F z Fe(ll)F 2* 6.03 1.0E+4 1 | OECET Al AAOA A& O ( A0 ) " ddls -t

Fe(ll) 3 +2F - z Fe(lllF ,* 10.66 1.5E+4 1 /| OECET Al AAGA A O _( AO ) " dzls -t

Fe(ll) 3 +3F - z Fe(lllF ; (aq) 13.7 1.9E+4 1 /| OECET Al AAOGA A 6 M.( AO ) &z

Co(ll) # +F- z Co(l)F * 1.4 9.2E+3 1 | OECET Al AAOA A 6 M.( A0 ) 7 &

Ni?* +F- z NiF* 1.3 7.1E+3 1 /| OECET Al AAGA A 6 M.( AO ) dz

Cu(ll) # +F  z Cu(l)F * 1.7 1.3E+4 1 | OECET Al AAOA A 6 M.( A0 ) 7 &

Z* +F z ZnF 1.3 1.1E+4 1 /| OECET Al AAOGA A 6 M( A0 ) »” &

Ga" +F z GaP* 5.27516 1.0E+4 1 I OECET Al AAOCA 3§ © T kfl gt AO ) " dzt s -
| OECET Ai AAOA EI10 M.( AO ) 7

Ga* +2F  z GakR' 9.34194 1 I OECET Al AAOA 3 © T ko dzqt AO ) dzt s -t

Ga* +3F " z Gak (aq) 12.08033 1 /| OECET Al AAOA ;35 © J kski@gWt AO ) " dd s -t

Rb" +F~ z RbF (aq) -0.22 1

Sr2* +F- z SrF* 0.55632 1.6E+4 1 I OEGET Al AAOQOA ,3H © T kdzli 6§t AO ) " ttd -t
| OECET Ai  AAOA £Ei1loM, ( AD )

Y +F z YR 4.81 9.2E+3 1 /| OECET Al AAOA A&Ai100M, ( AO )

Y +2F z YR 8.54 1

Y +3F° z YR (aq) 12.14 1

Zr* +F z ZrF3 9.8 -5.4E+3 1 /| OECET Al AAOA A&Ei4aOM, ( AO ) 7

Zr* +2F 2z ZrF,? 16.25893 -1.0E+4 1 /I OECET Al AAOCA o © T ktskl gzt A0 ) ftdz -t
| OECET Ai AAOA Ei4OM. ( AO ) 7

Zr* +3F "z ZrF5* 22.18006 -9.6E+3 1 I OECET Al AAOA 0¥ © 27.34, atil £ ZO M.
| OECET Ai AAOA Ei4OM. ( AO ) 7

Zr* +4F - z ZrF, (aq) 24.17240 -1.9E+4 1 I OECET Al AAOCA o © T kf i gyt AO ) mt &z -t
| OECET Ai AAOA Ei4M, ( AD )

Zr** +5F " z ZIFs 25.86 2

Zr** +6F "z ZIF¢” 29.83 2

Adg' +F" z AgF (aqg) 0.4 -1.2E+4 1 /| OECET A1l AAOA AIB M( A0 ) " @&

Cd* +F z CdF 1.2 5.0E+3 1 | OECET Al AAOA Ei1oM, ( AO ) 7

Cd* +2F " z Cdi (aq) 1.41 2

In®* +F z InF® 4.65 1.0E+4 1

In* +2F " z InF,* 8 2.3E+4 1

In* +3F " z InF; (aq) 10.3 2.9E+4 1

IN* +4F " z InFy 11.4 3.8E+4 1

sn(ll) # +F° z Sn(ll)F * 4.48632 1 | OECET Al AAOA wH © J kil &%t A0 ) * st d -t

sSn(l) 2 +2F - z Sn()F , (aq) 7.28948 1 I OECET Al AAOA 3 © T ki kTt AO ) st &z -t

Sn(l) * +3F " z Sn(I)F 5 10.06948 1 /| OECET Al AAOA wH © T kyl het A0 ) 7 &t d -t

Cs" +F z CsF (aq) -0.36 1

Ba&* +F  z BaF 0.20632 1.6E+4 1 /I OECET Al AAOA ¥ © -§.Xatli=iLgM.
| OECET Ai  AAOA £Ei1loM, ( AD )

La> +F" z LaP* 3.62 1.2E+4 1 /| OECET Al AAOA AZAi100M, ( AO ) 7

La® +2F "z LaR' 6.42194 1 /| OECET Al AAOA ,H © J kisi &Tt AO ) dzt s -t
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Equilibrium reaction Logies ] & L H (J/mol) Literature Remarks / conversions
reference
Ceé" +F z CeP” 3.9 1
Pr3* +F- z PrfF? 4.05 1.4E+4 1 /| OECET Al AAOGA Z£il10M. ( AO )
N* +F z NdP* 4.17 1.3E+4 1 /| OECET Al AAOA Ei1oM, ( AO ) 7
PA* +F z Pmf 4.20073 1 I OECET Al AAOA o © | ki Bt AO ) " d 5 -t
PA* +2F "z Pmg 6.61580 1 /| OECET Al AAOA ¥ © 5pKatli=[1.gM.
Sm* +F~ z SmF 4.19 1.0E+4 1 | OECET Al AAOA Ei1M, ( AO ) 7
Ev* +F- 2z EuP* 4.27 9.6E+3 1 /| OECET Al AAOA ZAil100M. ( AO )
EW* +2F° z EuR’ 6.91580 1.5E+4 1 I OECET Al AAOQA o © T ksl {i@ A0 ) " 6td -t
| OECET Ai  AAOA EI1loM. ( AO ) 7
Gd* +F z GdP* 4.32 9.2E+3 1 /| OECET Al AAOA Ei1M ( AO ) 7
Th** +F~ z TbP* 4.43 9.2E+3 1 /| OECET Al AAOA AZAi100M, ( AO ) 7
Dy* +F- z DyP* 4.46 9.6E+3 1 /| OECET Al AAOA £il100M. ( A0 )
Ho* +F- z HoP* 4.57 1.0E+4 1 /| OECET Al AAOA A&Ai10M, ( AO ) 7
Er* +F- z ErF* 4.59 1.0E+4 1 /| OECET Al AAOGA £Ail100M. ( AO )
T +F z Tm@ 4.61 1.0E+4 1 | OECET Al AAOA Ei1oM, ( AO ) 7
Yb* +F z YbP* 4.63 1.1E+4 1 | OECET Al AAOA EZEi100M ( AO )
Lu** +F 2z LuP* 4.66 1.1E+4 1 | OECET Al AAOA £Ei1M, ( AO ) 7
Hf* +F z HfF* 6.87296 -3E+3 1 | OEGET Al AAOA w38 © T kyl &fgtsoMOo )
| OECET Al AAOA £Ei4M ( AO ) 7
Hf* +2F - z HfF2 12.80768 -6.2E+3 1 /| OECET Al AAOA ;35 © J kskigdt A0 ) " fmt &z -t
| OECET Al AAOA £&EisbM, ( AO ) 7
Hf* +3F - z HfF," 18.27416 -3E+3 1 /| OECET Al AAOA 35 © J kf ki €s#0MO )
| OECET Al AAOA £&EisOM, ( AO ) 7
Hf* +4F - z HfF, (aq) 23.39240 -1.8E+4 1 I OECET Al AAOCA ¥ © T kfRiBst AO ) " Mt d -t
| OECET Al AAOA &Ei4sOM, ( AO ) 7
Hf* +5F " z HfFs 36.36 2
Hf* +6F - z HfiF® 39.53 2
Ho(l) 2* +F z Hg(IhF * 1.6 4E+3 1
Pb(Il) 2* +F  z Pb(I)F * 2.14715 1 | OECET Al AAOGA wwH © T ksl ¥t A0 ) 7 dt -t
Pb(l) * +2F  z Pb(IF , (aq) 3.13948 1 | OECET Al AAOA ,#5 © Jkiflibgt A0 ) 7 st d -t
Bi* +F z BiF% 4.43669 1 Original data for Jk Isidg] s 7 Mmtmet AO ) 7 ftdz - AO td
(UVINO )% +F 2 (U(VDO »F* 5.14 1E+3 1 /| OECET Al AAOA ZEi100M, ( AO )
(UVIO )% +2F -~z (U(VNO »)F, (aq) 8.6 2E+3 1 /| OECET Al AAOGA A O _( A0 ) " ttd -t
(UVIO )% +3F 2 (U(VNO »)Fs 11 2E+3 1 /| OECET Al AAGA &£ O . ( AO ) st &z -t
(U(VDO )% +4F - z (U(VDO ))F & 11.9 4AE+3 1 | OECET Al AAOA A O (A0 ) " td -t

27




2.2.8. Silicate
The formula for the ligand silicate is$i#Q?; the molecular weight is 94.097.

Equilibrium reaction Logios ] & . H (J/mol) Literature Remarks / conversions
reference

H +(H;Si0)?% 2z H(HSIO,)" 13.2 -4.1E+4 1 | OECET Al AAOA A 6 M.( AO ) 7 &

2H* +(H,Si04) % 2 H(H,SiOs) (aq) 23.04 -6.1E+4 1 H+HL z HL log 10(]) = 9.84 L H= -2.0E+4
(/ OECET Al AAOA 0B M( AO ) -
H+L z HL log 10(1) =13.2 H= -4.1E+4
2H+L 2z HL log 1o(]) =23.04 _H= -6.1E+4

2H" +2 (H zS|O4) 2z Sj zQ(OH)42' 27.27484 1 2H,L z Si 2Q,(OH)4 +2H+H ,0 |Og 10(]) = -18.00 I=05M
4H+2L =z 2H,L log 10(]) = 44.46968 I=05M
2H+2L 2z Si,Q(0OH), +H,0 log 10(]) = 26.46968 I=05M
I1=0M: logi05 ] & 27.27484

3H* +2(H ,Si0,) % 2z Si,Q(OH)s 38.06162 1 Si,0(0OH)s +H 2z Si,G(0H)s log 10(]) =10.25 I=05M
2H+2L 2z Si,0(0H), log 10(1) =26.46968 I=05M
3H+2L 2z Si,Q(OH)s log 10(]) =36.71968 I=05M
I=0M: logio5 ] & 38.06162

3H" +3(H ,Si0)% 2z SizQ(OH); (cyclo) * 41.07968 1 3H,L 2z 3H+Si ;Q(OH); (cyclo)+3H ,0 log1o(j) = -26.43 1=05M
6H+3L 2z 3H,L log 10(1) = 66.70452 1=05M
3H+3L 2z Si;Q(OH); (cyclo)+H ,0 log 10o(]) = 40.27452 1=0.5M
I=0M: logio5 ] & 41.07968

3H* +3(H ,Si0,) 2% z SisQ(OH)s (linear) = 42.10968 1 3H,L 2 3H+Si ;0(0H)s (linear)+2H  ,0 log 1o(]) = -2540 1=05M
6H+3L =z 3H,L log 105 ] & 66.70452 1=0.5M
3H+3L 2z SisQ(OH)s (linear)+2H ,0 logi5 | & 41.30452 1=05M
I=0M: log 105 | & 42.10968

4H" +2(H ,Si0)% z Si,O(0H) (aq) 47.28001 1 2Si(OH) 4 2 Si,O(OH) log 1o(]) = 1.2 I=05M
4H+2L =z 2H,L 100 105 | & 44.46968 I1=05M
4H+2L 2z SiO(0OH) log 105 | & 45.66968 1=05M
I=0M: logio5 ] & 47.28001

4H" +4(H ,Si0)% z SisQOH)* 54.68614 1 Si,O(OH)s (cyclo) z Si,Q(OH), +H log 1o(J) = -9.39 I=05M
5H+4L z Si4,O(0OH)s (cyclo)+4H ,0 log 10(]) =63.53936 [1=0.5M
A4H+4L 2z SisQ(OH)s +4H,0 log 1o(]) =54.14936 1=05M
I1=0M: logi05 ] & 54.68614

5H* +4(H ,Si0) % z SisO(0OH)s (cyclo) * 65.14969 1 4H,L 2 3H+Si 4G(0OH)s (cyclo)+4H ,0 logio(]) = -23.42 1=05M
8H+4L 2z 4H,L log 1o(1) = 88.93936 1=0.5M
5H+4L 2z Si4,O(0OH)s (cyclo)+4H ,0 log 10(]) = 63.53936 1=0.5M
I=0M: logio5 ] & 65.14969

6H" +4 (H 28|O4) >z |‘%(H28|04) 42- 78.2 3

Mg* + (H.SiOs) % z Mg(HSiOs) (aq) 5.38316 1 MgHLz MgL +H log 105 | & -9.06 1=1.0M
Mg+H+L 2z MgHL l0g 105 | & 13.63052 1=10M
Mg+L z MgL log 105 | & 4.57052 1=1.0M
I=0M: logio5 ] & 5.38316
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H +Mg2 + (H,SiO)Z 2z MgH(HSIOs) * 14.44316 1 Mg+ H,L 2 MgHL + H log 05 ] & -8.8 I=1.0M
2H+L z HL log 105 | & 22.43052 1=10M
Mg+H+L z MgHL log 105 ] & 13.63052 I=1.0M
I=0M: logio5 ] & 14.44316
2H* +Mg? +2 (H ,Si0)2 2z Mgh(H,SiOs) 2 31.18316 1 MgHL+HL z MgHL, +H log 5] & -6.3 I=1.0M
(aq) Mg+H+L z MgHL log 105 ] & 13.63052 I1=1.0M
2H+L z HL log 105 | & 22.43052 1=10M
Mg+2H+2L 2z MgHL, log 15 ] & 29.76104 I=1.0M
I=0M: log 05 ] & 31.18316
H +Al 3" +(H,Si0)2 z AIH(H,SiO,) 2 20.96715 5E+3 1 Al+H ,L z AHL+H log 10o(]) = -25 1=0.1M _H= -6.6E+4
(/| OECET Al AAGA A QA M( AO " &
2H+L z HL log 10(]) =22.39927 1=0.1M H= -6.1E+4
Al+H+L z AHL log 1o(]) =19.89927 1=01M _H= -5E+3
I=0M: log 05 ] & 20.96715
Ca&* +(H,Si0,)% z Ca(HSi0,) (aq) 4.25316 1 CaHLz CaL +H log 105 ] & -9.89 I=1.0M
Ca+t+H+L =z CaHL log 105 | & 13.33052 1=10M
Ca+L z CalL log 105 ] & 3.44052 I1=1.0M
I=0M: log 05 | & 4.25316
H +Ca? +(H,Si0,)% z CaH(HSIO,)* 14.14316 1 Ca+H,L z CaHL+H log 105 ] & -9.1 1=1.0M
2H+L =z HL l0g 105 | & 22.43052 1=10M
Ca+H+L 2z CaHL log 105 ] & 13.33052 I1=1.0M
I1=0M: logi05 ] & 14.14316
2H* +Ca? +2(H ,Si0)* z CaH(H.SiOy). 30.18316 1 CaHL+H,L 2 CaHL, +H logi5] & -7.0 I=1.0M
(aq) Ca+H+L 2z CaHL log 105 ] & 13.33052 I1=1.0M
2H+L z HL log 105 | & 22.43052 1=1.0M
Ca+2H+2L 2z CaHL, logi05 ] % 28.76104 I=1.0M
I=0M: logi05 ] & 30.18316
H +Fe(lll) 3 +(H,Si0)% z 22.86715 | -4.5E+4 1 Fe(ll) +H ,L z Fe(ll)HL +H log 105 ] & -0.6 1=0.1M _H= 1.6E+4
Fe(ll)H(H ,SiO,) (/ OECET Al AAOGA EI A My( AO dz
2H+L =z HL log 105 ] $22.39927 1=01M H= -6.1E+4
Fe(lll) + H+ L z Fe(ll)HL log 105 ] &21.79927 1=0.1M H= -45E+4
I=0M: logio5 ] & 22.86715
H +Eu3 +(H,Si0)% z EuH(HSIO,)?* 21.16715 1 Eu+H,L z EuHL+H log 10(J) = -2.3 1=01M
2H+L z HL log 10(]) =22.39927 1=0.1M
Eu+H+L z EuHL log 10(] ) =20.09927 1=0.1M
I=0M: logi05 ] & 21.16715
2H* +Eu® +2 (H 25|O4) 2z EUH(H23|O4) 2+ 39.22072 1 EuHL + H,L 2 EuBL, +H |Og 109 I & -5.2 1=0.1M
Eu+H+L z EuHL log 105 ] & 20.09927 1=0.1M
2H+L z HL log 105 | & 22.39927 1=01M
Eu+2H+2L z EuHL, logio(]) = 37.29854 1=0.1M
I=0M: logio5 ] & 39.22072
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H + (U(VI)O ,)2* + (H,Si0,)? z 21.24 1 (UO)+H ;L 2 (UQHL+H logis | & -1.8
(U(V1)O 2)H(H,SiO,) * 2H+L z HL log 105 | & 23.04
(UO)+H+L =z (UO)HL log 05 | &21.24
2HY +(H2Si05)% +(S04)2Z 2z HSI04NSOy) % 225 -5.9E+4 1 Si(OH) 4 + (SOs) 2 Si(OH) 4(SQy) logio(])= -054 _H= 2 E+3
2H* +(H,Si0)% 2 Hy(H,SiO,) lodie(1)= 23.04 H= -6.1E+4
2H* +(H,Si0)% + (SO) z HSIONSO) | 0ogio(]) = 22.50 _H= -5.9E+4
2H* +(H,Si0O,) % + (citrate) ¥ z 23.15000 1 HSiO, + (citrate) z H,SiO4(citrate) log 10(j)= 0.11 I=05M
(HsSiOs)(citrate) = 2H+H ,SiOs 2 HSIO, logis T & 7 it flsBE Ny
2H+H ,SiOs 2 HSiO4(citrate) log 10(j) = 22.34484 1=0.5M
I=0M: logio(j)= 23.15000
2.2.9. Phosphate
The formula for the ligand phosphate is £(the molecular weight is 94.970.
Equilibrium reaction Logis ] & . H (J/mol) Literature Remarks / conversions
reference
2H* +(NHs3) (aq) + (PO, % z H(PO)(NH3)" 22.89475 1 NH +HL z NHHL logiws | & 0.8 1=0.15M
s/ OECET Al AAOA @re) ] AO 4 -
NH +H z NH logies | & 9.244 1=0.15M
H+L z HL logies | & 11.66138 1=0.15M
NH +2H+L 2z NHHL 100105 | & 21.70538 1=0.15M
I=0M: log 105 | & 22.89475
3H" +(NHs) (ag) + (PO.)* z Hy(POs)(NH3) 28.95488 1 NH +H,L z NHHL logws | & -0.1 1=0.15M
(aq) s/ OECET Al AAOA &) | AO 4 ~
NH +H z NH logis | & 9.244 1=0.15M
2H+L z HL 1 00105 | & 18.38363 1=0.15M
NH +3H+L 2z NHHL l0g105 ] & 27.52763 1=0.15M
I=0M: logi05 ] & 28.95488
H +(PO,)%* z H(PQ)?* 12.375 -1.5E+4 1
2HY +(POg)? z H(PQ)" 19.573 -1.8E+4 1 HL+H z HL logio(]) = 7.198  H= -3ER
H+L z HL logig(J) = 12.375 H= -15E+4
2H+L z HL logw(j) = 19573 H= -1.8E+4
3H* + (PO, z H(PQy) (aq) 21.721 - 1.050E+4 1 HL+H z HL logw(]) = 2.148 ,H= -75E
2H+L z HL l ogio() = 19.573 H= -18E#
2H+L z HL logio(j) = 21.721 ,H= -1.05E+4
4H" + (PO, % z H(POy)* 21.721 1 HL+H 2z HL logws | & 0.0 1=3.0M
3H+L 2z HL lodi05 | & 23.34237 1=3.0M
4H+L z HL logios | & 23.34237 1=3.0M
I=0M: logi5] $21.721
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Equilibrium reaction Logios | & ~H (J/mol) Literature Remarks / conversions
reference

Li* +(PO,)?* z Li(PO4?* 1.66362 1 | OECET Al AAOA ¥ ©0.95Kat IED.15 M at 37°C.

H +Li * +(PO,)% z LiH(PO.)" 13.53215 1 Li+HL z LHL logws | & 0.73 I= 01M
H+L z HL logio5 | & 11.73427 | 0.1M
Li+H+L 2z LHL logws | & 12.46427 1= 0.1M
I=0M: log 105 | & 13.53215

2HY +Li * +(POy)¥ z LiH(POy) (aq) 20.04139 1 Li +H,L z LiH,L logws | & 0.2 I= 05M
5/ OECET Al AAOGA MIr®) | AO 4 -
2H+L 2z HL lodi5 | & 18.23106 1= 0.5M
Li+2H+L z LiH,L 1 09105 ] & 18.43106 I= 05M
I=0M: log 105 | & 20.04139

2H" +Be?" +(POy)* z BeH(POy)* 20.89254 1 Be + H,L z Bethl logws | & 1.86 I= 30 M
2H+L 2z HL 100105 | & 20.92414 1= 30 M
Be +2H+L 2z BeHL 10015 ] & 22.78414 I= 3.0 M
I=0M: logio5 ] & 20.89254

4H" +Be? +2 (PO ,)* z BeH(PO,): (aq) 42.64531 1 Be+2H ,L 2z Be(Hil): logies | & 4.31 I= 3.0M
4 H+ 2Lz 2 HL log105 | & 41.84828 1= 3.0M
Be+4H+2L z Be(Hl): | 0g105 | & 46.15828 I= 3.0M
I=0M: logi05 ] & 42.64531

5H* +2Be 2 +2 (PO )% z BeH(PO,) 43.28223 1 2Be+2H 3L z BeHl, +H logio5 j & -0.43 I= 3.0M
6H+2Lz 2 HL l 00105 | & 46.68474 1= 3.0M
2Be+5H+2L z BeHl: 1 00105 | & 46.25474 I= 3.0M
I=0M: logio5 ] & 43.28223

15H* +3Be 2 +6 (PO )% z BesHs(PQy) 6 108.14599 1 BesHisls 2 BesHisle +2 H 1 0gi105 | & -10.06 I= 3.0M
3Be+17H+6L z BesHisle logies | & 127.93422 | 3.0M
3Be+15H+6L z BesHisls logis | & 117.87422 1= 3.0M
I=0M: log 105 ] & 108.14599

17H* +3Be? +6 (PO )% z BeH/(POy) ¢ 120.09759 1 3Be+6H 5L z BeHylet H logyws | & -12.12 I= 3.0M
18H+6L =z 6HsL 1ogi105 | & 140.05422 1= 3.0M
3Be+17H+6L z BesHi7ls logi5 | & 127.93422 |= 3.0M
I=0M: log 105 ] & 120.09759

18H* +3Be 2 +8 (PO 4)* z BesHgs(POy)s (aq) 174.52730 1 3Be+8H 5L z BeHgls +6 H logws | & 1.57 = 30M
24 H+ 8 L 2 8 HL logio5 | & 186.73896 1= 3.0M
3Be+18H+8L z BesHisls logios | & 188.30896 1= 3.0M
I=0M: logi5 ] & 174.52730

Na' + (PO,)* z Na(PQ)?* 1.43 8E+3 1

H +Na* + (PO, z NaH(PQ) 13.445 1 Na +HL z NeHL logw(]) = 1.07
H+L z HL logio(]) = 12.375
Na+H+L z NeHL logy(j) = 13.445

2H* +Na* +(PO,)* z NaH(PQ,) (aq) 19.873 1 Na + H,L 2 NatL logw(j) = 0.3
2H+L z HL | ogio(]) = 19.573
Na+2H+L 2z NabL | ogie(j) = 19.873

2Na* +(PO4)* z Na(POy)" 1.16 1
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Equilibrium reaction Logios | & ~H (J/mol) Literature Remarks / conversions
reference

H +2Na* +(POs)%* z NaH(PQ) (aq) 13.32 1 NaL+H z NagHL l0gio(j) = 10.73
NaL + Na z NalL logw(j) = 1.16
Na+L z NaL logio(]) = 1.43
2Na+H+L 2z NaHL 1 0g10(]) = 13.32

Mdg* + (PO, % z Mg(PQ)- 4.85 2

H + Mg + (PO, % z MgH(PQ® (aq) 15.175 -3E+3 1 Mg+ HL z MgHL logis j & 2.80 JH= 12E+4
H+L z HL logig(J) = 12.375 H=-15E+4
Mg+H+L z MgiHL l 0gio(j) = 15.175 _H=-3E

2H" +Mg? +(PO,)?* z MgH(PO,)* 19.19254 1 Mg+ HoL 2 MdbL logios | & 0.16 I= 30 M
2H+L 2z HL lodi5 | & 20.92414 1= 30 M
Mg+2H+L 2z MdbL logips | & 21.08414 I= 3.0 M
I=0M: log 105 ] & 19.19254

3H" +Mg* +2 (PO )% z MgH(POQ) 2 34.25554 1 Mg(HL)> 2 MgHL, +H 109105 | & -4.99 I= 30M
Mg+4H+2L z Mag(HL) 100105 | & 42.48828 1= 3.0M
Mg+3H+2L =z MghL, I ogios | & 37.49828 I= 3.0M
I=0M: logio5 ] & 34.25554

4H* + Mg +2 (PO )% z MgHPO,). (aq) 38.97531 1 Mg+2H,L z Mg(HL)2 logios | & 0.64 I= 30M
A4H+2L =z 2H,L l 00105 | & 41.84828 | 3.0M
Mg+4H+2L z Mg(HL)2 | 0gi05 | & 42.48828 I= 30M
I=0M: logi05 ] $38.97531

Al¥ +(PO,)* z AI(PO,) (aqg) 17.46087 1 /| OECET Al AAOA 10%i] & 15.32, at IE @15 M at 37°C.

H +Al 3 +(PO,)% z AIH(PO,)* 20.01271 1 Al+HL z AIHL logio(]) = 6.12 I= 02M
H+L z HL logies | & 11.61615 | 0.2M
Al+H+L z AIHL l0g105 ] & 17.73615 I= 02M
I=0M: log 5 ] & 20.01271

2H" +Al 3 +(PO,)% z AlH,(PO,)? 20.78231 1 Al+H ,L z AlH,L logios | & 2.02 I= 3.0M
2H+L 2z HL 10di05 | & 20.92414 1= 3.0M
Li+2H+L z LiH.L 100105 ] & 22.94414 1= 3.0M
I=0M: logio5 ] & 20.78231

4H' + A3 +2 (PO )% 2z AlH,PO,) . 42.61485 1 Al+2H oL z AlHL), logio(]) = 4.82 I= 3.0M
A4H+2L =z 2H,L l 00105 | & 41.84828 1= 3.0M
Al+4H+2L 3 A|H4L2 | 00105 I & 46.66828 1= 3.0M
I=0M: logi05 ] & 42.61485

2A1 3 +(POY% 2 Al(PO)3 18.97656 1 | OECET Al AAOA 108 & 1.k at1=l0Q M

2Al ¥ +(OH)" +(PO4y)% z Al (PO)(OH) 2 31.03947 1 Al,L 2 Al(OH)L +H logio(]) = -2.44 I= 02 M
2AI+L 2 Al logi(j) = 16.7 I= 02 M
OH+H 2z HO lodi05 | & 13.74405 | 0.2 M
2AI+OH+L 2z Al,(OH)L logio(]) = 28.00405 I= 02 M
1=0: 31.03947

2AI 3 +2(0OH) -~ +(PO4)?* z Al(PO,)(OH)," 40.93942 1 Al,L z Al(OH),L +2H logio(]) = -6.79 I= 02 M
2AI+L 2 AlL logio(]) = 16.7 I= 02 M
20H+2Hz 2 HO 1 odio(1) = 27.48810 1= 02 M
2AI+20H+L 2 Al(OH).L logio(]) = 37.39810 I= 02 M

I=0M:  log 1o(]) = 40.93942
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Equilibrium reaction Logios | & ~H (J/mol) Literature Remarks / conversions
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K" +(POy)%* z K(PQ)?* 1.43 1.5E+4 1

H +K* +(POy)?* z KH(PQ)" 13.255 1 K +HL z KHL logw(J) = 0.88
H+L z HL logig(J) = 12.375
K+H+L z KHL I ogio(]) = 13.255

2HY +K* +(PO4)%* z KH(PO,) (aq) 19.873 1 K +HL z KroL logws ] & 0.3
2H+L z HL logi05 | & 19.573
K+2H+L 2z KHL | 0g105 | & 19.873

2K +(POL)* 2 K(PQ)" 0.83 1

H +2K* +(POgy)* z KH(PQ) (aq) 13.44 1 KL+H z KHL logi(j) = 11.24
KL+ Kz KL logio(j) = 0.83
K+L z KL logig(J) = 1.37
2K+H+L z KHL logio(]) = 13.44

C&* +(PO,)* z Ca(PQ)" 6.46 2

H +Ca? +(PO,)*%* z CaH(PQ) (aq) 15.035 -3E+3 1 Ca+HL z CaHL logios | & 2.66 H= 12E+4
H+L z HL logig(J) = 12.375 H=-15E+4
Ca+H+L z CaHL | 0g1o(J) = 15.035 H=-3E+3

2H* +Ca? +(PO,)% z CaH(PQy)* 20.923 -6E+3 1 Ca+H,L z CaHL logw(]) = 1.35 JH= 12E+4
2H+L z HL 1 0g10(1) =19.573 H= -1.8E+4
Ca+2H+L =z CaiL 1 0g10(J) = 20.923 = -6E+3

4H* +Ca? +2 (PO ,)% 2z CaH(PQ,). (aq) 39.00531 1 Ca+2H,L z Ca(Hl), logis | & 0.67 1=3.0M
4H+2L =z 2H,L 1 0di05 | & 41.84828 1=3.0M
Ca+4H+2L z Ca(hl): logios | & 4251828 1=3.0M
I=0M: log 105 | & 39.00531

H +Cr(ll) 3 +(PO,* z Cr(l)HPO 4)* 16.21645 1 Criy+HL 2 Cr(l)HL logios5 | & 2.56 I= 01M
H+L z HL lodies 1 & 11.73427 1= 0.1M
cr(l)  +H+L =z Cr(ll) HL logws | & 1429427 1= 01M
I=0M: logi05 ] & 16.21645

H +Mn(ll) # +(PO4,)* z Mn(I)H(PO 4) (aq) 15.80430 1 When using tetraalkyl ammonium salt as background electrolyte, the log 105] %
of the first equilbrium reaction is 2.70; when using Na - salt as background
electrolyte, the log 105 | %f the first equilbrium reaction is 2.45. The
average log -value of 2.575 was used here.
Mn(ll) + HL 2z Mn(ll)HL logis | & 2.575 I= 01M
H+L z HL logio5 | & 11.73427 I= 01M
Mn(l)+H+L 2z Mn(l)HL l0gi05 | & 14.30927 I= 01M
I=0M: logio5 ] $15.8043 0

H +Fe(ll) 2 +(POy)%* z Fe(l)H(PO 4) (aq) 13.75409 1 Fe(ll) + HL z Fe(I)HL logs | & 2.46 I= 3.0M
H+L z HL 1 00105 | & 13.18569 I= 3.0M
Fe(ll) +H + L z Fe(l)HL logws | & 15.64569 1= 3.0M
I=0M: logio5 ] & 13.75409

2H" +Fe(ll) 2" +(PO,y)% z Fe(ID)H (PO, * 19.58254 1 Fe()+H ,L z Fe(l)H ,L logios | & 0.55 1=3.0M
2H+L z HL lodi5 | & 20.92414 1=3.0M
Fe(ll) + 2 H+L z Fe(ll) HL logws | & 21.47414  1=3.0M
I=0M: log 105 | & 19.58254
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3H* +Fe(ll) 2 +2 (PO ,)* 2z Fe(l)H 3(POy) 2 35.13554 1 Fe(IlH L), 2 Fe(lh)H ,L3 +H log 105 ] & -5.29 1=3.0M
Fe(l)+4H+2L z Fe(ID(H ,L), lodgie5 | & 43.66828 1=3.0M
Fe(Il) +3H+2L z Fe(lh)H ;L | 0gi05 | & 38.37828 1=3.0M
I=0M: logio5 ] & 35.13554

4H* +Fe(ll) 2* +2(PO 4% 2z Fe(llH 4POy)» 40.15531 1 Fe(Il)+2H L z Fe(l)(H ,L), logiws | & 1.82 1=3.0M

(aq) 4H+2L 2z 2H,L | 09105 | & 41.84828 1=3.0M
Fe(ll) +4H+2L z Fe(ll)(H .L), logies | & 43.66828 1=3.0M
I=0M: log 105 | & 40.15531

H +Fe(lll) 3 +(PO,* z Fe(ll)HPO ,)* 22.28533 1 Fe(lll) + HL 2z Fe(llHL logios | & 8.30 I= 05M
H+L z HL lodi5 | & 11.56984 1= 0.5M
Fe(lll) +H + L z Fe(ll)HL logios | & 19.86984 I= 05M
I=0M: logio5 ] & 22.28533

2H" +Fe(lll) 3 +(PO,* z Fe(ll)H (PO, 23.84817 1 Fe(lll) +H ,L z Fe(lllH L logios | & 3.47 I=05M
2H+L z HL | 00105 | & 18.23106 1=05M
Fe(lll) +2H + L z Fe(llhH L 09105 | & 21.70106 I=05M
I=0M: logi05 ] & 23.84817

3H* +Fe(lll) 3 +(PO,% z Fe(llhH 3(POy) 24.98863 1 Fe(lllH ,L+H z Fe(ll)H 3L l0g15 ] & 0.6 1=3.0M
Fe(lD+2H+L z Fe(llDH ,L 100105 | & 26.01 1=3.0M
Fe(lll) +3H+L z Fe(ll)H 5L 1 0g105 | & 26.61 1=3.0M
I=0M: logi05 ] & 24.98863

4H" +Fe(lll) 3 +2(PO )% z Fe(lll)H 4POy)," 43.82485 1 Fe(lll)+2H Lz Fe(l)(H L), logios | & 6.03 1=3.0M
4H+2L z 2H,L logi05 | & 41.84828 1=3.0M
Fe(lll) +4H+2L z Fe(ll)(H 2L),lo0gis | & 47.87828 1=3.0M
I=0M: logio5 ] & 43.82485

6H" +Fe(lll) 3 +3(PO )% z Fe(ll)H oPQ)s 65.19762 1 Fe(l) +3H Lz Fe(l)(H ,L)s logis | & 8.1 1=3.0M

(aq) 6H+3L z 3H,L | 0005 | & 62.77242 1=3.0M
Fe(lll) +6 H+3L z Fe(ll)(H ,L)slogys | & 70.87242 1=3.0M
I=0M: log 105 | & 65.19762

H +Co(ll) 2* +(PO4y)%* z Co(IDH(PO ) (aq) 15.4293 1 Cal)+HL z Cdall)HL logws | & 2.20 I= 01 M
H+L z HL 100105 | & 11.73427 1= 01 M
Call) + H+L z Coll)HL logios | & 13.93427 I= 01 M
I=0M: log 05 ] & 15.42930

2H* +Co(ll) 2 +(PO,)¥ z Co(I)H (POy)* 19.54254 1 Colly+H LLz Cdl)H ,L logis | & 051 1=3.0M
2H+L z HL | 00105 | & 20.92414 1=3.0M
Co(ll) +2H +L z Cdl)H L logio5 | & 21.43414 1=3.0M
I=0M: logi05 ] & 19.54254

4H* +Co(ll) 2* +2(PO 4)* 2z Co(l)H 4POy) 2 39.36531 1 Co(l)+2H ,L 2z Co(ll)(H -L)» logis | & 1.03 1=3.0M

(aq) A4H+2L z 2H,L logi05 | & 41.84828 1=3.0M
Co(l)+4H+2L z Co(Il)(H 2L)2, logis | & 42.87828 1=3.0M
I=0M: logio5 ] & 39.36531

H +Ni ?* +(PO,)%* z NiH(PQ) (aq) 15.32930 1 Ni+HL 2z NiHL logs | & 2.10 I= 01M
H+L z HL logies | & 11.73427 = 01M
Ni+H+L 2z NiHL logi(]) = 13.83427 I= 01 M
I=0M: logio5 ] & 15.32930
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2H* +Ni 2 +(PO,)% 2z NiH(PQy)* 20.50015 1 Ni +H,L 2z NiHL logis | & 0.5 = 01 M
2H+L z HL l0gi05 | & 18.50512 1=0 .1 M
Ni +2H+L 2z NikL logws | & 19.00512 1= 0.1 M
I=0M: logio5 ] & 20.50015

2H* +Cu(l) * +(PO,)¥* z Cu(H »(PQy) (aq) 19.80277 1 Cu(l)+H ,L z Cu()H .L logiws | & 0.5 1=3.0M
2H+L z HL 100105 | & 20.92414 1=3.0M
Q) +2H+L z QuU)H L logws | & 21.42414 1=3.0M
I=0M: log 105 | & 19.80277

4H" +Cu(l) * +2(PO )% z Cu()H 4PQy) 2 40.35577 1 Ql)+2H LLz Q)H .L)2 logios | & 1.48 1=3.0M
4H+2L 2z 2H,L 100105 | & 41.84828 1=3.0M
Ql)+4H+2L z Qu()(H 2L)2 logs | & 43.32828 1=3.0M
I=0M: logio5 ] & 40.35577

H +Cu(ll) 2" +(PO4,)* z Cu(IDH(PO 4) (aq) 16.4993 0 1 Cu(ll) +HL  z Cu(ll)HL logiws | & 3.27 I= 01M
H+L z HL logio5 | & 11.73427 1= 01M
Cu(l)+H+L z Cu(ll)HL | 0g105 | & 15.00427 I= 01M
I=0M: log 05 ] & 16.49930

2H* +Cu(ll) 2 +(PO4 % z Cu(ll)H (PQy)* 19.67254 1 Cu(ll) +H,L z Cull)H L logis | & 0.64 I= 3.0M
2H+L z HL 100105 | & 20.92414 I= 30 M
Cu(ll) +2H+L =z Cu(ll) HL | 0g105 | & 21.56414 I= 3.0 M
I=0M: logio5 ] & 19.67254

2H" +Cu(ll) 2* +2 (PO )% z Cu(llH (PO, > 31.57599 1 Cu(I)H sz 2 Cu(I)H ,Lp, +H logs | & -4.8 1=3.0M
Cull+3H+2L z Cu(lihH s, 1 00105 | & 39.07828 1=3.0M
Cu(l+2H+2L z Cu(llH L, l 09105 | & 34.27828 1=3.0M
I=0M: logio5 ] & 31.57599

3H" +Cu(ll) Z +2(PO )% z Cu(ll)H 3(POy) 2 35.83554 1 Cu(ll)(H zL), 2 Cu(IDH sL, +H logio5 | & -3.80 1=3.0M
Cu(l+4H+2L z Cu(lbH L), logis | & 42.87828 1=3.0M
Cu(ll) +3H+2L z Cu(llH 5L, logios | & 39.07828 1=3.0M
I=0M: log 105 | & 35.83554

4H" +Cu(ll) 22 +2(PO 4% z Cu(IlH 4(POy). 39.36531 1 Cu(ll)+2H L z Cu(ll)(H L), logios | & 1.03 1=3.0M

(aq) 4H+2L 2z 2H,L | 00105 | & 41.84828 1=3.0M
Cu(ll) +4H+2L z Cu(ll)(H 2L), logws | & 42.87828 1=3.0M
I=0M: log 05 ] & 39.36531

H +2Zn?" + (PO, %* z ZnH(PQ) (aq) 15.6893 0 1 Zn +HL z ZnHL logio5 | & 2.46 I= 01M
H+L z HL logio5 | & 11.73427 I= 01M
Zn +H+L 2z ZnHL 1 0g105 | & 14.19427 I= 01M
I=0M: logi05 ] & 15.68930

2H* +Zn? + (PO, ¥ z ZnH(PO)* 19.40254 1 Zn +HoL 2 ZnHkL logis ] & 0.37 1=3.0M
2H+L z HL | 00105 | & 20.92414 1=3.0M
Zn +2H+L 2z ZnHL l0g105 | & 21. 29414 1=3.0M
I=0M: logi05 ] & 19.40254

H +2Zn2 +2 (PO 4% z ZnH(PQ),* 27.09668 1 ZnHl, z ZnHL +H 0905 | & -5.76 1=3.0M
ZIn+2H+2L z ZnHL, 100105 | & 34.74828 1=3.0M
Zn+H+2L 2z ZnHL l0ogies | & 28.98828 1=3.0M
I=0M: log 105 ] & 27.09668
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2H* +Zn?% +2 (PO )% z ZnH(PQ,) > 32.04599 1 ZnHL, 2 ZnHL, +H logie5 ] & -3.3 1=3.0M
Zn+3H+2L 2z ZnHL, 1 00105 | & 38.04828 1=3.0M
Zn+2H+2L 2z ZnHL, | 00105 ] & 34.74828 1=3.0M
I=0M: logio5 ] & 32.04599

3H" +Zn?% +2 (PO )% z ZnH(PQy) s 34.80554 1 Zn(H.L), 2 ZnHL, +H 00105 ] & -4.90 1=3.0M
Zn+4H+2L 2z Zn(H,L), 1 00105 | & 42.87828 1=3.0M
Zn+3H+2L 2z ZnHL, 1 00105 | & 38.04828 1=3.0M
I=0M: logio5 ] & 34.80554

4H* +Zn?" +2 (PO )% 2z ZnH(PQ), (aq) 39.43531 1 Zn +2H,L 2 Zn(H.L)» logiws | & 1.10 1=3.0M
4H+2L z 2H,L 100105 | & 41.84828 1=3.0M
Zn +4H+2L 2z Zn(H.l), 1 00105 | & 42.94828 1=3.0M
I=0M: logio5 ] & 39.43531

H +Ga* + (PO, * z GaH(PQ* 20.76396 1 Ga+HL z GaHL logw(]) = 7.26 I= 1.0M
H+L z HL 1 0g10(7) = 11.67552 I= 10M
Ga+H+L 2z GaHL I 0gio(j) = 18.9 3552 I= 10 M
I=0M: logi05 ] & 20.76396

2H* +Ga* +(PO,)* z GaH(PO)? 21.66248 1 Ga+H,L z GaHL logis | & 1.48 I1=1.0M
2H+L z HL 1 00105 | & 18.55720 1=10M
Ga+2H+L z GaHL 0105 | & 20.03720 I1=1.0M
I=0M: logio5 ] & 21.66248

Sr# + (PO,)% z Sr(POy)- 5.5 3

H +Sr2" +(PO,* z SrH(PQ) (aq) 14.73930 1 When using tetraalkyl ammonium salt as background electrolyte, the log 105] %
of the first equilbrium reaction is 1.64; when using Na - salt as background
electrolyte, the log 105 ] %of the first equilbrium reaction is 1.38. The
average log -value of 1.51 was used here.
Sr+HL z SrHL logis | & 151 I= 01M
H+L z HL 1005105 | & 11.73427 I= 04AM
Sr+H+L 2z SrHL | 0g105 | & 13.24427 I= 01M
I=0M: log 05 ] & 14.73930

2H* +Sr% +(PO,)* 2z SrH,(PO)* 20.40015 1 Sr +H,L 2z SrHL logis | & 0.4 I= 01 M
s/ OECET Al AAOA &0 | AO 4 7
2H+L 2z HL 100505 | & 18.50512 I= 01 M
Sr +2H+L 2z SrHL 1 00105 | & 18.90512 I= 01 M
I=0M: logio5 ] & 20.40015

2H" +Y3 +(POy)* z YH(PO)?* 22.223 1 Y+H,L z YHL logw(]) = 2.65
2H+L z HL 1 0gi0(7) =19.573
Y+2H+L =z YHL 1 0gio(]) = 22.223

H +Ag* + (PO, % z AgH(PQ)- 14.013 1 AgHL z AgHL +H l0g105 | & -5.39 I= 3.0M
Ag+2H+L z AgHL 100105 | & 20.75414 1=3.0M
Ag+H+L 2z AgHL l0g105 | & 15.36414 1=3.0M
I=0M: logi05 ] & 14.01300
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2H* +Ag* + (PO, z AgH(PQy) (aq) 19.13277 1 Ag+H,L z AgHL logs | & -0.17 1=3.0M
2H+L z HL logi5 | & 20.92414 1=3.0M
Ag+2H+L 2z AgHL I 0gyes | & 20.75414 1=3.0M
I=0M: logio5 ] & 19.13277

4H* +Ag* +2(PO )% z AgH(PO,) > 38.77577 1 Ag+2H L z Ag(Hl). logw(j) = -0.1 1=3.0M
4H+2L =z 2H,L logio(]) = 41.84828 1=3.0M
Ag+4H+2L 2z Ag(Hl): log(j) = 41.74828 1=3.0M
I=0M: logi05 ] & 38.77577

H +Cd?" + (PO, % z CdH(PQ) (aq) 16.07930 1 Cd+HL z CdHL logios | & 2.85 1=01M
H+L z HL 1 00105 | & 11.73427 1=0.1M
Cd+H+L z CdHL 100105 ] & 14.58427 1=0.1M
I=0M: logi05 ] & 16.07930

2H* +Cd¥ +(PO,)?* z CdH(PO,)* 19.79254 1 Cd+H,L z CdHL logios | & 0.76 1=3.0M
2H+L z HL | 00105 | & 20.92414 1=3.0M
Cd+2H+L z CdHL 1 00105 | & 21.68414 1=3.0M
I=0M: logi05 ] & 19.79254

2H* +Cd* +2 (PO 5% z CdH(PQ,) > 30.45599 1 CdHL, 2 CdHL, +H l0g105 | & -5.67 1=3.0M
Cd+3H+2L =z CdHL, 1 00105 | & 38.82828 1=3.0M
Cd+2H+2L z CdHL, l 0g105 | & 33.15828 1=3.0M
I=0M: logio5 ] & 30.45599

3H" +Cd¥ +2 (PO )* z CdH(PO), 35.58554 1 Cd(hL), 2 CdHL, +H 100105 | & -4.03 1=3.0M
Cd+4H+2L z CdHL)» 1 00105 | & 42.85828 1=3.0M
Cd+3H+2L z CdHL, l0ogies | & 38.82828 1=3.0M
I=0M: logio5 ] & 35.58554

4H" +Cd? +2 (PO )% z CdH(PO,). (aq) 39.34531 1 Cd+2H,L z Cd(Hl)- logios | & 1.01 1=3.0M
4H+2L =z 2H,L l0di05 | & 41.84828 1=3.0M
Cd+4H+2L 2z Cd(H.l)» logios | & 42.85828 1=3.0M
I=0M: log 105 | & 39.34531

2H* +1In % + (PO, ¥ z InH,(PQ)? 22.61248 1 In+H ,L 2 InH,L logis | & 243 1=1.0M
5/ OEGCET A1l AAOGA 0O ] AO 4 7
2H+L z HL 1 00105 | & 18.55720 1=10M
IN+2H+L 2 InH.L 1 09105 | & 20.98700 I1=1.0M
I=0M: logi05 ] & 22.61248

H +Ba? + (PO, % z BaH(PQ) (aq) 14.5893 0 1 Ba+HL z BaHL logios | & 1.36 I =01M
H+L z HL logies 1 & 11.73427 1 =0.1M
Ba+H+L 2z BaHL 100105 ] & 13.09427 I =01M
I=0M: log 105 ] & 14.58930

2H* +Ba? + (PO, ?* z BaH(PO,)* 19.03254 1 Ba+H,L z BaHL logios | & 0.00 | =3.0M
2H+L 2z HL 100105 | & 20.92414 I =3.0M
Ba+2H+L 2z BalL logws | & 2092414 | =3.0M
I=0M: logio5 ] & 19.03254
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4H* +Ba? +2 (PO ,)* z BaH(PQ). (aq) 38.32531 1 Ba+2H ,L z Ba(H.)» logis | & -0.01 1=3.0M
4H+2L =z 2H,L l0gi05 | & 41.84828 1=3.0M
Ba+4H+2L z Ba(H.L): | 0gi05 | & 41.83828 1=3.0M
I=0M: logio5 ] & 38.32531

2H* +La® + (PO, % z LaH(POy)? 21.98817 1 La+H,L z LaHL logis | & 1.61 | =05M
2H+L z HL 1 00105 | & 18.23106 |l =05M
La+2H+L =z LaHL | 00105 | & 19.84106 I =05M
I=0M: log 105 ] &21.98817

Cé* +(PO,)* z Ce(PQ) (aq) 11.73 1

2H* +Ce® +(PO,)% z CeH(PO)? 21.903 1 Ce+H,L z CeHL logw(]) = 2.33
2H+L z HL logig(J) = 19.573
Ce+2H+L =z CeHL 1 0g1o(J) = 21.903

2H" + Pt + (PO,)% z PmKPQy)? 22.083 1 Pm+H,L z PmkL logies | & 251
2H+L z HL 100105 | & 19.573
Pm+2H+L 2z PmbkL 1 00105 | & 22.083

Gd* + (PO, * z Gd(PQ) (ag) 12.19 1

H +Gd* + (PO, % z GdH(PQ* 18.285 1 Gd +HL z GdHL logw(]) = 591
H+L z HL logio(]) = 12.375
Gd+H+L 2z GHL 1 0gio(j) = 18.285

2H" +Gd?* + (PO, % z GdH(PO,) % 22.313 1 Gd +H,L z GdHL logws | & 274
2H+L z HL 1 00105 | & 19.573
Gd+2H+L 2z GdHL logio5 | & 22.313

2H* +Gd* +2 (PO )% z GdH(PO) » 34.72 1 Gd+2HL z GdHL, logios | & 9.97
2H+2L =z 2HL 100105 | & 24.750
Gd+2H+2L z GdHL, 109105 | & 34.720

Hg(l) 2 + (PO, % z Hg(I)(PO 4)° 12.37863 1 | OECET Al AAOA ,.¥H © 140kat | E B.GCM.

H +Hg(ll) % +(PO,)% z Hg(NH(PO ,) (aq) 20.09409 1 Hg(ll) + HL 2z Hg(ll)HL logi5 ] & 8.8 | =3.0M
H+L z HL l 00105 | & 13.18569 |l =30 M
Hg()+H+L =z Hg(HL I 0gio5 | & 21.98569 I =3.0M
I=0M: logi05 ] & 20.09409

H +Pb(ll) 2* + (PO, % z Pb(I)H(PO 4 (aq) 15.475 1 Pb(I) +HL 2z Pb(INHL logio(J) = 3.1
H+L z HL logig(J) = 12.375
Pb(Il) + H + L z Pb(IHL | 0ogio(j) = 15.475

2H* +Pb(ll) 2* + (PO, ¥ z Pb()H ,(PO,)* 21.073 1 Pb(ll)+H L z Pb(I)H ,L logis | & 15
2H+L z HL 1 00105 | & 19.573
Pb(Il) + 2H + L z Pb(I)H ,L logyes | & 21.073

(UVIO )2 + (PO, ¥ z (U(VI)O ,)(PO,)" 13.25 1

H + (UVDO )% +(POy%* z (UVO )H(PO,) 19.575 1 (UG) +HL 2z (UO)HL logw(]) = 7.2

(aq) H+L z HL | ogio(i) = 12.375
(UQ)+H+L 2z (UO)HL 1 0gio(J) = 19.575

2H*Y + (U(VD)O )% +(POy)* z 22.833 1 (UG) +H L 2 (UO)H,L logis | & 3.26

(U(VO )H,(PO,) * 2H+L 2z HL l ogy5 | & 19.573

UQ)+2H+L

z (UO)H,L

| 0g1o5 | & 22.833
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3H* +(U(VN)O )% +(PO,)* 2z 23.633 1 (UO)HL+H 2 (UO)HLL logis | & 0.8

(U(VD)O 2)H3(POy) 2 UG)+2H+L 2z (UO)H,L 100505 | & 22.833
UG)+3H+L 2z (UQ)HsL 1 00105 | & 23.633

2.2.10. Sulfide
The formula for the ligand sulfide i$;3he molecular weight is 32.06.
Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

H +S% z HS 13.9 3

2H* +S% z HS (aq) 20.92 -2.2E+4 1 H+L z HL logis | & 13.9
HL+H z HL logis | & 7.02
2H+L z HL 1 0g105 | & 20.92

H +Na* +S?% z NaHS(aq) 13.1 1 Na+HL z NaHL log(j) =-0.8
H+L z HL logie(1) = 13.9
Na+H+L =z NaHL log(j) = 131

Zn?* +S2% z ZnS (aq) 19.30632 1 Zn+HL z ZnHL logis ] & 5.0 1=1.0M
H+L z HL 10di05 | & 13.49368 1=10M
Zn+H+L 2z ZnHL 1 00105 ] & 18.49368 1=1.0M
I=0M: log 5] & 19.30632

Ag' +S% z AgS 19.2 1 AgHLz AgL+H logio5 ] & -8.3 1=0.1M
5/ OECET Al AAOA &0 | AO 4 7
AQ+H+L =z AgHL | 0gi0(]) =27.07285 1=0.1M
Ag+L z AgL logio(j) =18.77285 1=0.1M
I=0M: IOg 109 ] $ 19.2

H +Ag* +S% z AgHS(aq) 27.71358 1 Ag+HL z AgHL logio(]) =13.6 1=01M
5/ OEGCET A1l AAOGA &Z0rO ] AO 4 7
H+L z HL logio(]) = 13.47285 1=0.1M
Ag+H+L =z AgHL logi(j) = 27.07285 1=01M
I=0M: log 5] & 27.71358

H +Ag* +2S 2 z AgHS® 35.78643 1 AgHL, z AgHl; +H logios | & -9.5 1=01M
5/ OEGCET A1l AAOGA &Z0rO ] AO 4 7
Ag+2H+2L z AgHL, 1 00105 | & 44.64570 1=01M
Ag+H+2L z AgHL 1 0g105 | & 35.14570 1=0.1M

I=0M: logio5 ] & 35.78643
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2H* +Ag* +2SZ z AgHS, 45.71358 1 Ag+2HL 2z AgHL, logw(]) =17.7 1=01M
5/ OEGCET Al AAGA &Z0rO ] AO 4
2H+2L z 2HL | 00105 | & 26.94570 1=0.1M
Ag+2H+2L z AgHL, | 00105 | & 44.64570 1=0.1M
I=0M: logi05] & 45.71358

Ct* +S?% z CdS (aq) 19.5 3

H +Cd? +S% z CdHS 21.90632 1 Cd+HL z CdHL logis ] & 7.6 1=1.0M
H+L z HL lodi05 | & 13.49368 1=10M
Cd+H+L z CdHL 109105 ] & 21.09368 1=1.0M
I=0M: log 105 ] & 21.90632

2H" +Cd% +2S % z CdHS; (aq) 43.00948 1 Cd+2HL z CdHL, logio5 | & 14.6 1=1.0M
2H+2L =z 2HL 100105 1 & 26.98736 1=10M
Cd+ 2 H+ 2 L z CdHL, logws | & 4158736 1=1.0M
I=0M: logio5 ] & 43.00948

3H* +Cd* +3S? z CdHS 58.80948 1 Cd+3HL z CdHL3 logios | & 16.5 I1=1.0M
3H+3L =z 3HL 100105 | & 40.48104 1=1.0M
Cd+ 3 H+ 3Lz CdHLs 1 0g105 | & 56.98104 I1=1.0M
I=0M: logio5 ] & 58.80948

4H* +Cd** +4S 2% z CdHS?* 74.90632 1 Cd+ 4 HLz CdHL, logios | & 18.9 I1=1.0M
4 H+ 41z 4 HL | 00105 | & 53.97472 1=1.0M
Cd+ 4 H+ 4 Lz CdHL, | 0g105 | & 72.87472 I1=1.0M
I=0M: logio5 ] & 74.90632

H +In % +S% z InHS* 25.50948 1 In+HL 2z InHL logies | & 11 1=1.0M
s/ OECET Al AAOA &0 | AO 4 7
H+L z HL 100105 | & 13.49368 1=1.0M
In+H+L z InHL 1 00105 | & 24.49368 I1=1.0M
I=0M: logi05 ] & 25.50948

2H* +In % +2S 2% z InH,S* 45.8158 0 1 In+2HL 2z InHL logies | & 17 I1=1.0M
s/ OECET Al AAOA &0 | AO 4 7
2H+2L =z 2HL 100105 | & 26.98736 1=10M
InNn+2H+2L z InH,L, 1 09105 ] & 43.98736 1=1.0M
I=0M: log 105 ] & 45.81580

Hg(ll) 2* +S% z Hg(NS (aq) 7.9 3

Hg() 2* +(OH)~ +S?% z Hg(Il)S(OH) - 18.5 3

Hg(l) ¥ +2S % z Hg(l)S 2 51.02 1 Hg(IDHL , 2 Hg(hL , +H logis | & -8.30 I1=1.0M
5/ OECET Al AAOA20®) O J &I O
Ha(lD+H+2L z Hg(IDHL 1 00105 | & 58.50736 1=10M
Hg()+2L 2z Hg(L - 1 09105 | & 50.20736 I1=1.0M
I=0M: logi5] & 51.02
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H +Hg(l) 2* +2S2 z Hg(I)HS 59.72632 1 Hg(IDH ,L, 2 Hg()HL , +H logi05 | & -6.19 I1=1.0M
5/ OECET Al AAOQA20®) O | &I O
Ha(lD+2H+2L z Hg(IhH ,L, 1 00105 | & 64.69736 1=1.0M
Hg(I) +H+2 L z Hg(I)HL » I 0gi5 | & 58.50736 I=1.0M
I=0M: logi05 ] & 59.72632
2H* +Hg(l)  +2S?% z Hg(hH .S, (aq) 66.11948 1 Hg() +2HL 2z Hg(H L, logios | & 37.71 I=1.0M
5/ OECET Al AAQA20€) O | &I O
2H+2L =z 2HL 100105 | & 26.98736 1=10M
Hg() +2H+2L 2z Hg(IhH L, | 0gio5 | & 64.69736 I=1.0M
I=0M: logio5 ] & 66.11948
2.2.11. Sulfite
The formula for the ligand sulfite is $Qthe molecular weight is 80.057.
Equilibrium reaction Logies ] & . H @/mol) Literature Remarks / conversions
reference
H +(SO3)?% z H(SQ)" 7.19 3.6E+3 1
2H* +(S03)% z H(SO;) (aq) 9.04 2.14E+4 1 HL+H z HL logio(j) = 1.85 _H= 1.78E+4
H+L =z HL l0gio(]) = 7.19 H=36E+
2H+L z HL l ogio(j) = 9.04 _H = 2.14E+4
2H" +2(SO 32 z Hy(SOs) 2> 15.87 1.12E+4 1 2HL z S0 logio(]) = 1.49 _H = 4E+3
(Criginal data for JHatl=20M )
2H+2L =z 2HL 1 0g10(]) = 14.38 H=72EH
2H+2L z S0 l ogio(j) = 15.87 _H = 1.12E+4
Na +(SO3)% z Na(SQ)- 0.82632 1 | OECET Al AAOA ¥H © 0pXatli=[1.gM.
Mdg* +(SO3)% z Mg(SQ) (aq) 2.36 1
K' +(SO3)% z K(SQ)" 0.62632 1 /| OECET A1l AAOA 0% $0.722kat IE L.GM.
C&* +(S03)% z Ca(sSQ) (aq) 2.62 1
Mn(ll) 2* +(SO3)% z Mn(I1)(SO 1) (aq) 3.00 1
Fe(ll) 3 +(SO3)% z Fe(l)(SO 4)* 8.21033 1 | OECET Al AAOA 9 ©6.6, & 10i5@ at 20°C.
Fe(lll) 3 +(OH)  +(SO3)Z z Fe(ll)(SO 3)(OH) (aq) 20.18356 1 Fe(l)OH)+L  z Fe(l)(OHL  logws ] & 7.3 I=05M
s/ OECET A1l AAOA20®) O | &I O
Fe(ll) + (OH) z Fe(llN(OH) | 00105 | & 11.00484 1=05M
Fe(lll) + (OH) + L z Fe(ll)(OH)L l 0gio5 ] & 18.30484 I=0.5M
I1=0M: logi05 ] & 20.18356
Co(ll) 2* +(S03)% z Co(ll)(SO 3) (aq) 3.08 1
Co(ll) 2* +2(SO 3% 2z Co(l)(SO 3)* 4.28225 1 /| OECET Al AAOA ,¥H ©4.34kat IER.EM.
Co(ll) > +3(S0 3% z Co(I)(SO 3)3* 6.48 1 /| OECET Al AAOA ¥ ©6.48kat |ER.CM.
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Equilibrium reaction Logis | & . H @/mol) Literature Remarks / conversions
reference

Ni% +(SO3)% z Ni(SOs) (aq) 2.88 1

Cu(l) * +(S03)% z Cu(l)(SO 3)° 8.25632 1 | OECET Al  AAQdy . #6 ©7.§5katl=1.0M.

Cu(l) * +2(SO 3% z Cu(l)(SO 3)* 8.7 1 /| OECET Al AAOA .35 ©8.7 ald1i0@.

Cu(l) * +3(SO 3% z Cu(l)(SO 3)&* 8.18104 1 /| OECET Al AAOA .7 ©94 atl31i0@.

Cu(ll) 2* +(S03)% z Cu(ll)(SO i) (aq) 5.33355 1 /| OECET Al AAOA ¥ ©4.36kat | ED.EM at 20°C.

P +4(SO3)% z Pd(SQ) & 27.10470 1 /| OECET A1l AAOA % ©291katlED.TM.

Ag" +(S03)% z Ag(SQ)- 5.6 1

Ad +2(SO 3% z Ag(SQ).* 8.68 1

Ad- +3(SO )% z Ag(SQ)s” 9 1

C* +(S03)% z Cd(SQ) (aq) 3.29 1

Ct* +2 (S0 3% z Cd(SQ) > 5.01264 1 /| OECET Al AAOA . ©4.7 &ld1i0@.

Ce +(S03)% z Ce(SQ)* 8.04 1

Pt(l) 2 + 4 (SO5)Z z Pt(ll) (SOs) & 35.905 1 /| OEGET Al AAOA 9 © 37.% atid0C .7 M.

Ho(ll) 2* +2(SO 3)% z Hg(I)(SO 1)~ 23.40355 | -8.3E+4 1 | OEGET Al AAOA 35 ©2238, atl 4 05 M.
Original data for _Hatl=05M

Hg(ll)  +3(SO 3% z Hg(ll)(SO 3) " 24.1 1 | OECET Al AAOQOA ,¥H ©241katlE 0.EM.

(U(VO 2)** +(SO3)* 2 (U(VNO »)(SO3) (aq) 6.7 1

2.2.12. Sulfate
The formula for the ligand sulfate is £Qthe molecular weight is 96.056.
Equilibrium reaction Logs | & L H (J/mol) Literature Remarks / conversions
reference

H +(NH3) (agq) +(SO4)% z H(SQ)(NHs) 10.274 NH + SQ z NH SQ logws ] & 1.03
NH +H z NH logi3 | & 9.244
H+NHs; + SQ z NH SQ logis | & 10.274

2HY + (H,Si04)% +(S04)2Z z HSI04(SOy) % 2250 -5.9E+H 1 Si(OH), + SQ z Si(OH), SQ logwo(j) = -0.54 2E+3
2H* +(H,Si0)% 2 H(H,SiO,) l0g:(1) = 23.04 H= -6.1E+4
2H* +(H,Si0,)% + SQ 2 HSIO, SQ  logi(]) =22.50 _H= -59E+4

H +(S04)% z H(SQ)" 1.99 2.2E+4 1

Li* +(SO4)?% z Li(SO.)" 0.64 0 1

Be’t + (S04 % z Be(SQ) (aq) 2.19 2.9E+4 1

Be?* +2 (SO ;)2 z Be(SQ) > 2.59264 1 | OECET Al AAOA 3 ©1.78katlELEM.

Be +3(SO )2 z Be(SQ)s* 2.08 1 | OECET Al AAOA ¥ ©2.§8KkatlELEM.

Na' + (S0, % z Na(SQ)" 0.74 1E+3 1

Md* +(SO.) % z Mg(SQ) (aq) 2.26 5.8E+3 1

Al** + (SO, % z Al(SO,* 3.89 2.8E+4 1 Original data for _Hat1=3.0M

K* +(S04)% z K(SQ)" 0.85 4.1E+3 1

Ca* +(S04)% z Ca(SQ) (aq) 2.36 7.1E+3 1

Sc* +(S04)% z Sc(SQ)* 4.18 3.1E+4 1

S +2(SO )% z Sc(SQ) 7 5.6 5.4E+4 1
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Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference

Cr(ll) 3 +(S04)Z% z Cr(l)(SO 4)* 3.81896 3.1E+4 1 | OECET Al AAOA .95 © 2pk atid ¢ 1.0 Mat50°C .
Original data for _Hatl=05M

Cr(lll) 3 +(OH)~ +(S04)?% z Cr(ll)(SO ,)(OH) 13.16596 1 Ccrl)L  z Cr(lL(OH) + H l0gio5 ] & -4.65 1=01M

(aq) Cr(lll) + L z Cr(llL logies | & 2.53751 1=0.1M
OH+Hz HO | 00105 | & 13.78342 1=01M
Cr(lll) + OH + L z Cr(ll)OHL l 09105 | & 11.67093 I= 0.1M
I=0M: logio5 ] & 13.16596

Mn(ll) % +(S04)% z Mn()(SO ,) (aq) 2.25 8.7E+3 1

Fe(I) * +(S0.)% z Fe(l)(SO ) (aq) 2.39 8E+3 1

Fe(lll) 3 +(S0,.% z Fe(ll)(SO 4~ 4.05 2.5E+4 1 Original data for _Hatl=05M

Fe(lll) 3 +2(SO )% z Fe(ll)(SO )7 5.38 2

Co(ll) 2* +(S09)%* z Co(I)(SO ) (aq) 2.3 6.2E+3 1

Ni%* + (S04 2% z Ni(SO,) (aq) 2.3 5.8E+3 1

Ni%* +2(SO )% z Ni(SQ,) > 3.2 2

Cu(ll) 2* +(S0.)% z Cu(ll)(SO ) (aqg) 2.36 8.7E+3 1

Zn** +(S0,)?% z Zn(SQ) (aq) 2.34 6.2E+3 1

Zne* +2(S0O )% z Zn(SQ) * 3.63 2

Zn** +3 (S0 4% z Zn(SQ) 5+ 2.7 2

Ze* +4 (SO )% z Zn(SQ) & -0.82 2

Rb" +(S0O,)?% z Rb(SQ)- 0.94 1 Original data j at37°C.

Sr?* + (S04 % z Sr(SO,) (aq) 2.3 8E+3 1

Y +(S0)% 2 Y(SQ)* 3.48 2.0E+4 1

Y +2(S0 )% z Y(SQ)s 5.2 2.9E+4 1

Zr* + (S04 2% z Zr(SOu) % 3.55449 1 /| OECET Al AAOA H ©3.67kat|ER.CM.

Zr* +2(SO 0% z Zr(SO.) . (aq) 6.22674 1 | OECET Al AAOA ¥ ©6.40kat|ER.CM.

Zr* +3(S0 )% z Zr(S0.) & 7.22674 1 | OECET Al AAOA 8 ©74 &1320@.

P + (SO, 2% z Pd(SQ) (aq) 2.09264 1 | OECET Al AAOA ¥ ©1.38katlELECM.

Ag +(S04)%* z Ag(SQ)- 1.3 6.2E+3 1

Ag +2(SO )% z Ag(SQ).* 0.57 2

Ag +3(SO )% z Ag(SQ)s* -1.51 2

Cd* +(S0,)% z Cd(SQ) (ag) 2.37 8.7E+3 1

Ct* +2(SO )% z Cd(SQ) > 3.44 2

Ck* +3(SO )% z Cd(SQ)s* 3.09 2

Ct* +4 (SO )% z Cd(SQ).* -0.72 2

In3* +(S0,)% 2 In(SO,)* 3.01896 1 | OECET Al AAOA ¥ ©1.80kat|E L.@GCM at 20°C.

IN3 +2(SO )% z In(SO.) 7 4.17528 1 | OECET Al AAOA .3 © 2p% atl 510 M at 20°C

IN® +3(SO )% z In(S04) & 4.21896 1 | OECET Al AAOA ¥ ©3pKatll 1=€1.0M at20°C .

Cs' +(S04)?% 2z Cs(SQ)- 1.04 1 Original data j at37°C.

B&* + (SO, % z Ba(SQ) (aq) 2.13 1

Ba* +2(SO )% z Ba(SQ) /> 3.2 2

La* +(SO,?% z La(SOy)* 3.64 1.8E+4 1

La* +2(SO )% z La(SQy) s 5.3 3.5E+4 1

Cé* +(S0,) % z Ce(SQ)* 3.64 1.9E+4 1
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Original data for

_Hatl=3.0 M.

Equilibrium reaction Logios | & H (J/moal) Literature Remarks / conversions
reference

Ceé* +2 (S0 ,)?% z Ce(SQ), 5.1 3.3E+4 1

Pr¥* +(S0,)2% z Pr(SO,)* 3.64 1.9E+4 1

Pr¥* +2(SO 4% z Pr(SO,) 7 4.9 4.35E+4 1

Ncf* + (S0, 2 z Nd(SQ)* 3.66 2.0E+4 1

Ndf* +2 (SO »)% z Nd(SQ) 5.1 3.5E+4 1

Pr* +(SO,)2 z Pm(SQ* 1.25337 1.6E+4 1 I OECET AT AAOA 3 ©1.34katIERCM.
Original data for _Hatl=2.0M.

Pm* +2(SO )% z Pm(SQ . 1.78449 1 /| OECET Al AAOA ¥ ©1.9 &l320@.

SM" +(S04)% z SM(SQ* 3.67 2.0E+4 1

S +2(SO0 )% z SM(SQ 2 5.1 2.7E+4 1

EW@* +(SO,)2% z Eu(SQ)* 3.67 2.0E+4 1

EP* +2(SO 4% z Eu(SQ)y 5.4 2.9E+4 1

Gd* + (S04 % z Gd(SQ)* 3.66 2.0E+4 1

Gd* +2(SO )% z Gd(SQ)7 5.2 3.0E+4 1

Tb** +(S04)?% z Th(SQ)* 3.64 1.9E+4 1

Tb* +2(SO )% z Th(SQ), 5.1 3.2E+4 1

Dy** +(SO,)% z Dy(SQ)* 3.61 2.0E+4 1

Dy +2(SO 4% z Dy(SQ)~ 4.8 4.1E+4 1

Ho* + (S04 % z Ho(SQ)* 3.59 2.0E+4 1

Ho* +2(SO 4% z Ho(SQ) 4.9 3.7E+4 1

Er¥* +(S0,)2% z Er(S0,)* 3.59 2.0E+4 1

Er®* +2 (SO 4) >z EI’(SO4) 2 51 3.3E+4 1

Tn* +(S0)% z Tm(SQ* 3.59 2.0E+4 1

TM* +2(S0 )% 2 Tm(SQ) 4 5.1 2.9E+4 1

YB* +(S04)% 2z Yb(SQ)* 3.55 1.9E+4 1

YB* +2(SO )% z Yb(SQ), 5.2 2.9E+4 1

Lu* +(S04)?% 2z Lu(SOy)* 3.52 1.9E+4 1

Lu® +2(SO )% z Lu(SQ)y 5.2 2.5E+4 1

Hf* + (S0, % z Hf(SO,) % 2.92449 1 | OECET Al AAOA ¥ ©3.04kat |ER.CM.

Hf** +2(SO ,)% z Hf(SO,) . (aq) 5.26674 1 | OECET Al AAOA 9H © 5p%at li=2.gM.

Pt(Il) 2 +(SO,)% z Pt(I) (SQ,) (aq) 0.56 12

Ptll) 2* +2(SO )2 z Pt(ll) (SO, 2.38 12

Pt(l) 2* +3(SO )2 z Pt(ll) (SO~ 3.67 12

Hg(ll) % + (S04 z Hg(l)(SO ) (aq) 2.41355 1 | OECET Al AAOA 35 © 1B%atli=I0.6M.

Hg(l) 2 +2(SO )2 z Hg()(SO 4) > 3.47355 1 /| OECET Al AAOA .3 © J kfliiic AO ) dzt Is t

Pb(ll) 2 +(SO,)% z Pb(I)(SO ,) (aq) 2.69 1

Pb(ll) 2* +2(SO 4% z Pb(II)(SO )7~ 451 2

Bi® + (SO, z Bi(SO4)* 0.35863 1.2E+4 1 I OECET AT AAOA ¥ © 7 ks gt AO ) ot dz -
Original data for ,Hatl=3.0M.

Bi®* +2(SO 42 z Bi(SO.) 7, 1.24817 2.9E+4 1 | OEGCET Al AAOA 9§ © J ki het A0 ) " &t d -
Original data for ,Hatl=3.0M.

Bi®* +3(SO 42 z Bi(SO4)s* 2.45863 4.6E+4 1 | OEGCET Al AAOA , 3§ © J kimi &%t A0 ) " &t & -
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(U(VI)O ) s(OH)s(SOs) 61

8H+80H =z 8H,0

| 0g10(]) =115.21304

Equilibrium reaction Logios | & H (J/moal) Literature Remarks / conversions
reference

Bi® +4 (SO ,)?% z Bi(SO4) > 4.34 5.4E+4 1 | OEGET Al AAOA v © T kil &gt AO ) * et dz -t
Original data for _Hat1=3.0M.

Bi®* +5(SO )% z Bi(SO.)s" 7.30229 1 | OECET Al AAGA H © T kimi k@ A0 ) ~ tot dz -t

(U(VI)O )% + (S04 2% 2z (U(VI)O ,)(SO.) (aq) 3.18 2.0E+4 1

(UVDO )% +2(SO )% z (U(VIO »)(S0y) > 4.3 3.8E+4 1

2 (U(VDO )2t +2 (OH) - +2(SO )2 = 23.24088 1 2U(VNO , +2L 2z (U(VI)O 2) 2(OH).L, + 2 H logio(])= -2.73 I=35M

(UVDO ,) 2(OH)5(SOy) 2> 2H+20H =z 2H,0 | 0g50(]) = 28.80326 I=35M
2UVNO , +2L+20H 2z (U(VDO 2)2(OH).L, logi(])= 26.07326 1=35M
I=0M: logi05 ] & 23.24088

3(U(VNO )2 +4(OH) - +3(SO )2 = 46.97877 1 3U(VNO , +3L 2 (U(VNO 2)3(OH)ls +4H logio(j)= -8.2 I=35M

(U(VDO ») 3(OH)4(SOs) 5+ 4H+40H z 4H,0 | 0ge(1 ) = 57.60652 I=35M
3UVNO , +3L+40H 2z (U(VDO ,)5(OH)sLls | 0gio(]) = 49.40652 I=35M
I=0M: logio5] & 46.97877

3(U(VNO )2 +4(OH) - +4(SO )2 = 50.61577 1 3U(VIO 2 +4L 2 (U(VI)O ) 3(OH)Ls +4H logio(j)= -7.8 1=35M

(U(VI)O ) 3(OH)4(SOs) & 4H+40H 2z 4H,0 | og1o(1) =57.60652  1=3.5M
I=0M: logio5 ] & 50.61577

5(U(V)O )2 +8(OH) - +6 (SO 4> 2 106.42404 1 5U(VNO , +6L 2z (U(VI)O ,)s(OH)sls + 8 H logio(j) = - 185 I=35M

I=35M

5UVNO , +6L+80H z (U(VIO 2)s(OH)sLs
I=0M: logi05] & 106.42404

| 0g10(] ) =96.71304

I=35M

2.213. Chloride

The formula for the ligand chloride is;@he molecular weight is 35.45.

{2YS OKf2NARS O2YLX SESa | Nb y'2l'j AYyOf dzZRSR AY 0KS /I9!dv|\/{ar§h|l,§Ut;gédttbaIttﬁe§e 0 SOI dz
complexes are not found in practice.

Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions

reference

Li* +Cl- z LiCl (aq) 00OAOGAT & ET .)34 AOO 1106 ET AI OAAA ET #( %
Be* +Cl- z BeCl' -1.93352 1 /| OECET Al AAOA ¥ © -0.86, atil £ 40 M.

Be& +2Cl -~ z BeCl, (aq) -0.54 2

Na +Cl- z NaCl (aq) 00OAOGAT O ET .)34 AOO 1106 ETAI OAAA ET #( %
Mg* +Cl - z MgCl 00AOGAT O Ei .)34 ABGO 1106 EIAI BAAA El #( %
Al* +Cl- z AlCI?% -0.39052 1 | OECET Al AAOA ¥ © -1.0k atl 510 M.

K" +Cl- z KCI (aq) 00AGAT O ET .)34 ABO 1106 ETAI BAAA El #( %
C&* +Cl- z CaCF 00AOAT O Ei .)34 ABGO 1106 EIAI OAAA ET #( %
Sc* +Cl- z ScCI?* -1.74528 1 | OECET Al AAOA ¥ © -0.1 alll $40M

Sc* +2Cl -z ScCly* 157 2

Cr(ll) 3 +Cl- z Cr(lncl 2 -0.39052 2.6E+4 1 | OEGET A1 AAOA o35 © -1.katl=I1.gM.

Original data for _Hatl=05M.
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Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference
Mn(ll) 2* +ClI- z Mn()Cl * 0 1
Fe(ll) 2* +Cl- z Fe(l)Cl * -0.3 1
Fe(ll) 3 +Cl- z Fe(ll)Cl % 1.4 2.3E+4 1
Fe(lll) 3 +2Cl ~ z Fe(lDCl ' 2.44 2
Fe(ll) 3 +3Cl -~ z Fe(ll)Cl 3 (aq) 0.99 2
Co(ll) 2 +Cl- z Co(IhCl * -0.35 2E+3 1 Original data for ,Hatl=2.0M.
Co(ll) 3 +Cl- z Co(lnCcl 2* 2.30516 1.6E+4 1 | OECET Al AAGA 35 © T ki bCt AO ) 7 dzls -t
Original data for ,Hatl1=0.5M.
Ni?* +Cl- z NiCl* -0.43 2E+3 1
Cu(l) * +Cl- z Cu()Cl (aq) 31 1
Cu(l) * +2Cl - z Cu()Cl » 5.42 1
Cu(l) * +3Cl - z Cu(I)Cl = 4.75 1 Cu(l)L , +L z Cu(l)L 3 logws ] & -0.67 JH= -20E+3
( Original data for L Hatl=50M )
Culh+2L z Cu(lL , logies 1T & 7 Ist firlf=?
Cu()+3L z Cu(l)L 3 logis ] & 7 mt WHs ?
2Cu(l) * +4Cl -~ z Cu(l) ,Cl? 12.17820 1 | OECET Al AAOA 4w © J ktstefl @5.0M.0 )
Cu(ll) 2 +Cl- z cu(ncl * 0.3 8.3E+3 1 Original data for JHat1=2.0M.
Zn** +Cl- z ZnCl* 0.46 5.4E+3 1 Original data for JHatl=3.0M.
Z** +2Cl - z ZnCl, (aq) 0.62 2
Zn** +3Cl -~ z ZnCly 0.51 2
Zn** +4Cl -z ZnCl# 0.2 2
Ga&" +Cl- z GaCP' 0.60948 1 | OECET Al AAOA ;9§ © | kdzil tz@t AO ) " st dz -t
Rb +Cl- z RbCI (aq) 0OAOAT O ET .)34 AOO 110 EIAI OAAA ET #( %
Sr* +Cl- z SrCl* 00AOAT O ET .)34 AOGO 11 0 HKitahdsOAAA EIT #( %
Y +Cl- z YCP* 0.57948 1 | OECET Al AAOA .3 © -0.08,atll ¥ TOM.
Zr* +Cl- z ZrCl3* 0.14225 1 | OECET Al AAOGA ¥H © T kaic AO ) " f+tdz -t
Zr** +2Cl -z ZrCl ,* 1.47 2
Zr** +3Cl -~ z zrCl g 0.8 2
P&#* +Cl- z PdCI* 6.1 -1.2E+4 1 Original data for _Hatl=1.0M.
P&t +2Cl - z PdCl, (aq) 10.7 -2.3E+4 1 Original data for _Hatl=1.0M.
P#* +3Cl - z PdCly 13.1 -3.4E+4 1 Original data for _Hatl=1.0M.
P&#* +4Cl - z PdCl?> 15.4 - 4.85E+4 1 Original data for JHatl1=1.0M.
Ag" +Cl - z AgCl (aq) 3.31 -1.2E+4 1
Ag +2Cl ~ z AgCly 5.25 -1.6E+4 1
Ag' +3Cl -~ z AgCl* 5.2 -3.8E+4 1 Original data for _Hatl=5.0M.
Ag- +4Cl ~ z AgCl® 6.96360 -5.8E+4 1 /| OECET Al AAOA w0 © T ki kgt A0 ) ~ st dz -t
Original data for _Hatl=5.0M.
Ct* +Cl- z CdCI 1.98 2E+3 1
Cd* +2Cl -~ z CdCl, (aq) 2.6 4.6E+3 1
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Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference

Ce* +3Cl - z CdCly 2.00169 7.9E+3 1 | OEGET Al AAOA 35 © T ks gt A Owhpn NaCIdf, fisdre -
background electrolyte; log ws] s " ftste sA1T O AO ) 7,
is the background electrolyte. The average log - value (2.045) was
converted to | = 0M.
Original data for ,HatI=2.0M.

Cd* +4Cl - z CdCl* 1.47 2

IN®* +Cl- z InCl 2 2.93948 5.0E+3 1 /| OECET Al AAOA wH © T kfiket A0 ) ~ td -t
Original data for L Hatl=2.0M.

In% +(OH)" +Cl- z In(OH)CI * 12.76626 1 InL 2z InOHL+H logws ] & -3.9 I= 3.0M
In+L 2z InL logws ] & 3.75017 1= 3.0M
H+OH z HO logi5 | & 1426723 1= 3.0M
INn+OH+L 2z InOHL logs | & 14.11740 1= 3.0M
I1=0M: logio5] & 12.76626

In%* +2Cl - z InCl,* 4.41580 3E+3 1 | OECET Al AAOA  #H © J kel hic AO ) ~ =t dz -t
Original data for ,HatI=2.0M.

IN¥* +3Cl - 2 InCl 5 (aq) 5.01896 3.3E+4 1 | OECET Al AAOA .35 © Tkl fic A® ) 7 &t &
Original data for ,HatI=2.0M.

2In 3 +(OH)" +Cl- z In,(OH)CI* 15.17694 1 INOHL +In 2 In,OHL logw(j)= 1.6 I= 3.0M
INn+OH+L 2z InOHL logie(1)= 14.11740 1= 3.0M
2In+OH+L z In,OHL logw(j)= 1571740 1= 3.0M
I1=0M:  log1o(J)= 15.17694

sSn(ll) 2t +Cl- z Sn()Cl * 1.64 9.2E+3 1

Sn(ll) 2 +2Cl -~z Sn(IhCl , (aq) 2.4 1.6E+4 1 Original data for _Hatl=3.0M.

sn(ll) # +3Cl -z Sn()Cl 5 1.25669 2.5E+4 1 | OEGET Al AAOA,¥H © J ksikic A0 ) " §t oz -t
Original data for _Hatl=3.0M.

Cs" +Cl- z CsCl (aq) -0.1 1

Ba* +Cl- z BaCl' 00AOGAT & ET .)34 AOO 1106 ET AI OAAA ET #( %

La** +Cl- z LaCI* 0.52948 5.0E+3 1 /| OECET Al AAOA ,,;#5 © -G.04, atil ¥ O M when HCIO 4 isthe
background electrolyte; log 105 ] & -0.12 (also at | = 1.0 M) when NaCIO 4
is the background electrolyte. The average log -value ( -0.08) was
converted to | = 0M.

La®* +2Cl - z LaCly* -0.29 2

Ce* +Cl- z CeCP* 0.56948 1 Original data for J k b Tt -0.04,at1=1.0M.

Ce* +2Cl -~ z CeCl* 1.19 2

Pr¥* +Cl- z PrCl® 0.56948 1 /| OECET Al AAOA ;o35 © -(.04, atll £ LO M.

Pr3* +2Cl -~ z PrCl,* -0.29 2

Né#* +Cl- z NdCP* 0.8 2

Né* +2Cl - z NdCh* -0.29 2

Sm* +Cl- z SmCF -1.20069 1 | OECET Al AAOA % © -0.39, atil £ 30 M at 20°C.

Sm* +2Cl - z SmC}* -0.29 2

E®* +Cl- z EuCP* 0.56948 0 1 | OECET Al AAOQOA #H © -G.04, atll ¥ TO M.
Original data for ,HatI=1.0M.

EW +2Cl -~ z EuCl* 0.99 2

Gd* +Cl- z GdcCP -1.06069 1 | OECET Al AAOA ¥ © -(0.2%, atil £ 30 M at 20°C.
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Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference

Gd* +2Cl - z GdCh* -0.29 2

Th* +Cl~ z ThCI?* -1.16069 1 | OEGET Al AAOA 9H ©-0.35, all $ LOMat 20°C.

Tb* +2Cl - z ThCly* -0.29 2

Dy** +Cl- z DyCI** 0.8 2

Dy** +2Cl -~ z DyCl* -0.29 2

He* +Cl- z HoCP* 0.8 2

Ho* +2Cl - 2z HoCl* -0.29 2

Er¥* +Cl- z ErCl® 0.8 2

Er®* +2Cl -~ z ErCly -0.29 2

Tnt* +Cl- z TmCP 0.50948 1 /| OECET Al AAOA ¥ © -(.1katlI=11.gM at 20°C.

T +2Cl - z TmCh* -0.29 2

YB* +Cl- z YbCP* 0.40948 1 | OECET A1l AAOA ¥ © -§.%atli=1.gM at 20°C.

Yb* +2Cl -~z YbCly* -0.29 2

Lu¥* +Cl- z LuCl® -1.97528 1 | OECET Al AAOA 9 © -0.35,all F4£0 M.

Lu** +2Cl - z LuCly* -0.29 2

Hf** + Cl- z HfCI® -0.74091 1 | OECET Al AAOA.¥H © J kdz gt A0 ) " st dz - |

Hf** +2 Cl - z HfCI* 1.55 2

Hf** +3Cl - z HfCl3* 0.88 2

Pt(l) 2* +Cl- z Pt(I)Cl * 6.33 12

Pt(ll) 2 +2Cl -z Pt(IDCl , (aq) 13.14 12

Pt(ll) 2* +3Cl - z Pt(INCl 4 16.14 12

Ptl) 2" +4Cl - z PHI)Cl 17.66 12

Hg(l) 2* +Cl- z Hg(ncl * 7.30 -2.1E+4 1

Hg(ll) 2* +(OH)" +Cl- z Hg(I)CI(OH) (aq) 18.247 1 Hg(IhL 2 Hg(I)OHL+H logio(j)= -3.05 I=1.0M _H= -20E+
OH+H z HO logs | & 13.79384 1=10M H=?
Hg(lh) + L z Hg(lhL logios | & '6.89368 1=1.0M H=7?
Hg(l)+L+OH 2z Hg(NDOHL  logws | & 17.63752 = 1.0M ,H=?
I1=0M: logio5 ] & 18.247

Hg(ll) 2* +2Cl - z Hg(nCl , (aq) 14 -5.14E+4 1

Hog(l) 2* +3Cl ~ z Hg(IhCl & 15 -5.10E+4 1

Hg(l) ¥ +4Cl - z Hg()Cl 15.6 -5.94E+4 1

Hg(INCl , (aq) + (glycine) - z Hg(ll)Cl(glycine) 17.42 - 7.64E+4 1 Hg(I)Cl , + (glycine) z Hg(I)Cl(glycine) + CI

(agq) +Cl- log 10(j)= 3.42 H=-25E+4
Ha(lh +2 CI z_ Hg(IhCl logies ] & " tsfqp H=-514E+0
Hg(ll) + Cl + (glycine)  z Hg(ICl (glycine)

log105] & 7.42ts H=-7.64E+0

Pb(ll) 2* +Cl- z Pb(InpCl * 1.56 8.7E+3 1

Pb(ll) 2* +2Cl - z Pb(INCl , (aq) 1.9 1.2E+4 1

Pb(l) 2* +3Cl -~ z Pb(I)Cl 3 1.8 1.2E+4 1 Original data for ,HatI=3.0M.

Pb(ll) 2* +4Cl -~ z Pb(IDCl ,* 1.4 2

Bi®* +Cl- z BiCl?* 3.6 1.6E+4 1

Bi®* +2Cl - z BiCl,* 5.5 2.6E+4 1 Original data for _Hatl=4.0M.

Bi®* +3Cl - z BiCl 3 (aq) 7.1 -1.9E+4 1 Original data for JHat1=4.0M.
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Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference

Bi®* +4Cl - z BiCl 4 8.1 1.7E+4 1 Original data for  Hatl=4.0M.

Bi®** +5Cl - z BICl s 6.62781 -3.0E+4 1 | OECET Al AAOA .35 © T kezi¥ AO ) it &z -t

Original data for ,Hatl=4.0M.
Bi* +6Cl - z BiCl&* 6.51 2
(UVDO )% +Cl- 2z (U(VIO ,))Cl* 0.3 8E+3 1 Original data for JHatl=1.0M.
2.2.14. Vanadate
The formula for the ligand vanadate is &Qthe molecular weight is 114.938.
Equilibrium reaction Logs | & L H (J/mol) Literature Remarks / conversions
reference

H +(VO,)* z HVQ)?* 14.3 -2.7E+4 1 Original data for JHatl=10M.

2H" +(VO,)?* 2z H(VO,)~ 22.85 -3.62E+4 1 HL+H z HL logw(j) = 855 H= -9.2E+3
( Original data for ,HatI=1.0M)
H+L z HL log 10(]) =14.3 H= -27E+4
2H+L z HL log 10(]) =22.85 ,H= -3.62E+4
Note: _ H for the original equilibriumis at | = 1.0 M.

4H" +(VOg,)* z VQ© 30.15 - 6.92E+04 1 HL+2H 2z VQ logis | & 7.3 ,H= -3.3E+4
( Original data for JHatl=1.0 M)
2H+L z HL | 0005 | & 22.85 H= -3.62E+04
4H+L 2z VQ logio(J) =30.15 . H= -6.92E+04
Note: _ H for the original equilibriumis at | =1.0 M.

H +Na* +(VO,)%* z NaH(VQ)- 15.46 2 Na +HVQ, 2 NaHVQ logw(j) = 1.16
H+VO, z HVQ | Oqlo(T) =14.3
Na+H+VO, z NaHVQ | 0gio(]) =15.46

H +K* +(VO,) ¥ 2z KH(VQ)" 15.2 2 K+HVO, 2 KHVQ logwes | & 0.90
H+VO, z HVQ | ogio(1) =143

K+H+VO , 2 KHVQ | 0gio(]) =15.20
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2.2.15. Chromate

The formula for the ligand chromate is GfQthe molecular weight is 115.992.

Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference

3H* +(NH3) (ag) +2(CrO 4% 2z NHCrO 24.664 -8.7E+4 1 NH +Cr,O z NHCr.G l ogio(j) = 0.88 _H= -2.0E+4
NH +H z NH logw(]) = 9.244 . H= -5.2E+4
2H+2L z Cr,G logip(1) = 1454 H= -15E+4
NH +3H+2L 2z NHCrnG logw(]) = 24.6 64 _H= -8.7E+4

H +(CrO,)2% z H(CrQ)" 6.51 2E+3 1

2H* +(CrO )% z H(CrO,) (aq) 6.01316 3.9E+4 1 HL+H z HL logws | & -0.7 1=1.0 _H=3.7E+4
( Original data for JHatI=1.0M)
H+L z HL | 00105 | & 6.10368 =10 H=2E+3
2H+L z HL logws | & 5.40368 1=1.0 _H=3.9E+4
I=0M: logi5] & 6.01316

2H* +2(CrO )% z Cr,0% 14.54 -15E+4 1 2HL z Cr,O logwo(j) = 1.52 JH= -1.9E+4
2H+2L 2z 2HL | ogio(7) = 13.02 H= 4E+3
2H+2L 2z CrG | ogio(j) = 14.54 = -1.5E+4

Na + (CrO,)% z Na(CrQ,)- 0.7 2

K +(CrO,)% 2z K(CrQ,)- 0.57 1 /| OECET Al AAG&AIS8E O ]

2H* +K* +2(CrO 4% z KCrO 15.30 -4.2E+4 1 K+Cr O z KCrG logw(]j) = 0.76 H= -29E+4
2H+2L z Cr,G logio(]) = 1454 H= -15E+4
K+2H+2L z KCrO l ogio(]) = 15.30 _H= -4.2E+4

Fe(lll) 3 +(CrO,)2 z Fe(ll)(CrO ,)* 7.8 2.0E+4 1

Ni?* +(CrO4)?% z Ni(CrO4) (aq) 2.4 1

Cu(ll) 2* +(CrO 4% z Cu(l)(CrO ,) (aq) 3.3 1

2.2.16. Arsenite
The formula for the ligand arsenite isA$Q" so not the completely deprotonated formthe molecular weight is 124.935.
Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference

H +(H,AsQ)" z H(HAsQ) (aq) 9.32 -2.7E+4 1

H +2(H ,AsQ)” z H(H:ASQ), 9.14161 1 HL, z HL, +H | 0g5 | & -8.31 I 05 M
2H+2L 2z 2H,l, 00105 | & 17.18322 I= 05 M
H+2L 2z HL | 00105 | & 8.87322 | 05 M
I=0M: logio5 ] & 9.14161

2H* +2(H ,AsQ)" z H(H.AsQ), (aq) 17.72 1 2HL z HL, logis | & -0.92
2H+21L z 2HL logie5 | & 18.64
2H+2L z Hl, logws | & 17.72

Ca&* +(H,AsQ)" z Ca(HAsQ)* 1.36 1
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2.2.17. Arsenate

The formula for the ligand arsenate is A3Qhe molecular weight is 138.918.

Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H +(AsO,)%* z H(AsQ)? 11.54 -1.7E+4 1 Original data for _Hatl=0.1M.
2H* +(AsO4)* 2z H(AsO,)- 18.54 -2.0E+4 1 H+HL z HL | 0g10(] ) = 7.00 L H= -3E+3
( Original data for JHat1=0.1M)
H+L z HL log 10(]) =11.54 H= -1.7E+4
2H+L z HL | 0g10(] ) = 18.54 H= -2E+4
3H* +(AsO,) ¥ z Hy(AsO,) (aq) 20.76 -1.29E+4 1 H+H,L z HL logw(]) = 2.22 H= 7.1E+3
( Original data for ,Hat1=0.1M)
2H+L z HL | 0010(]) =18.54 H= -2E+4
3H+L z HL | 0g10(] ) =20.76 ,H= -1.29E+04
Ca* +(AsO,)% z Ca(AsQ)" 4.3 1 Originaldata  for j at 40°C.
H +Ca? + (AsO,)* z CaH(AsQ) (aq) 14.29 1 Ca+HL z CaHL logws ] & 7 W
H+L=HL logi5 1 & " st
Ca+H+L =z CaHL 100105 ] & st §y
Original data for J at 40°C.
2H* +Ca? +(AsO,)* z CaH(AsO,)* 19.93 1 Ca+H,L z CaHL logies ] & 7 st tey
2H+L z HL logis 1T & 7 tsat s
Ca+2H+L 2z CaHL 100105 ] & syt yte
Original data for J at 40°C.
2.2.18. Selenite
The formula for the ligand selenite is S&Cthe molecular weight is 126.968.
Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H +(Se03)% z H(SeQ)- 8.40 -5.02E+3 1 Original data for JHatl=1.0M.
2H* +(Se03)% z H(Se®:) (aq) 11.03 1.18E+3 1 HL+H z HL I ogio(j) =2.63 . H= 6.2E+3
(Original data for JHatI=1.0M)
H+L z HL l odie(1) =8.40 H= -5.02E+3
2H+L z HL | 0gio(J) =11.03 _H= 1.18E+3
H +Fe(lll) 3 +(SeO3)% z Fe(ll)H(SeO 4)2* 11.81948 -2.52E+3 1 Fe(ll) +HL  z Fe(llHL logios | & 2.81 I=1.0M _H= 25E+3
( Original data for JHatl=1.0M)
H+L z HL logies | & 7.99368 1=1.0M H= -5.02E+3
Fe(lll) + H+ L z Fe(ll)HL logyes | $10.80368 1=1.0M  H= -252E+3
I=0M: logio5] & 11.81948
Ag  +(SeO3)* z Ag(SeQ)- 2.80632 1 Original data for ] kK b L&24,at1=1.0M.
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Ad +2(Se0 )% z Ag(SeQ),* 3.76 1 | OECET Al  AAOA ,¥H ©3.76kat | E L.GM.
Ck* +2(Se0 3)> z Cd(SeQ).” 5.91264 1 | OECET Al AAOA ,¥g ©5.7 aldlo@.
Hg(l) * +2(Se0 3% z Hg(ll)(SeO i) > 13.31264 1 | OECET Al AAOA ;¥ ©12%5kat | E L.GM.
2.2.19. Selenate
The formula for the ligand selenate is S€Qhe molecular weight is 142.967.
Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference
H +(Se0,)?% z H(SeQ)" 1.7 2.3E+4 1
Ca* +(Se0,)% z Ca(SeQ) (aq) 2 1
Sc3* +(Se0,)% 2z Sc(SeQy)* 3.39033 -8E+3 1 | OEGET Al AAOA #H ©1 )& atl 540G M.
Original data for _Hatl=0.5M.
Sc®* +2(Se0 )% z Sc(SeQ) s 4.78711 1 | OECET Al AAOA 3 ©2.]64 atl 540G M.
Mn(Il) % +(Se0,)% z Mn(I)(SeO 4) (aq) 2.43 1.4E+4 1
Co(ll) ?* +(Se04)?% z Co(ll)(SeO ) (aq) 2.7 1.2E+4 1
Ni%* +(Se0,)?% z Ni(SeO,) (aq) 2.67 1.4E+4 1
Zn** +(Se0,)% z Zn(SeQ) (aq) 2.19 1
Zn** +2(Se0 )% z Zn(SeQ) > 2.19264 1 | OECET Al AAOA ¥ ©1.J38 atl3 10 M.
Cd* +(Se0,)? z Cd(SeQ) (aq) 2.27 1
2.2.20. Bromide
The formula for the ligand bromide is'Bihe molecular weight is 79.904.
Equilibrium reaction Logios | & H (J/mol) Literature Remarks / conversions
reference
Be* +Br- z BeBr' -1.78352 1 | OECET Al AAOA ¥ © -§.Katli=l4.gM.
Be* +2Br - z BeBr, (aq) -2.42528 1 | OECET Al AAOA .3 © -0.%atli=I C 40M.
M@* +Br- z MgBF -1.94046 1 | OECET Al AAOA ¥ © -14%atli=i3.gM.
Sc®* +Br- z ScBr®* 0.67824 1 I OECET Al AAOA % © -0.0¢, all ¥ @7 M at 20°C.
Sc* +2Br -z ScBry" 0.94706 1 /| OECET Al AAOA s O 0.8, atll # 07 M at 20°C.
Cr(ll) * +Br- z Cr(ll)Br 2* 2.52 3.7E+4 1 Original data for  Hat1=0.5M.
Cr(lll) * +2Br ~ z Cr(llhBr ' 3.46 1
Cr(ll) * +3Br -~ z Cr(llDBr 3 (aq) 4.4 1
Mn(ll) 2* +Br- z Mn(I)Br * 0.13678 1 /| OECET Al AAQdy %6 © -(¢.4%katl=0.5M.
Fe(ll) 3 +Br - z Fe(ll)Br 2 0.6 2.5E+4 1
Co(ll) 2 +Br- z Co(I)Br * -1.24046 9.2E+3 1 | OEGET Al AAOA g © -§.%atli=I3.¢gM.
Original data for ,Hatl=3.0M.
Ni?* +Br- z NiBr* -1.34046 1.1E+4 1 | OEGET Al AAOA 35 © -§.8&atl=I3.¢gM.
Original data for ,Hatl=3.0M.
Cu(h) * +Br- 2z Cu()Br (aq) 3.53 1
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Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference

Cu(l) * +2Br " z Cu()Br 5 5.86 1

Cu(l) * +3Br - z Cu(l)Br > 6.43 1

Cu(ll) 2 +Br- z Cu(l)Br * -0.04 1.2E+4 1 Original data for ,Hat1=3.0M.

Zn* +Br- z ZnBr* -0.07 1E+3 1 Original data for ,Hatl=3.0M.

Ga&* +Br- z GaBF* 0.64824 1 | OECET Al AAOA ¥ © -§.10, atil £ @7 M at 20°C.

Y& +Br- z YBr?* 0.45948 1 | OECET Al AAOA .3 © -0.15, alll FT0 M.

P& +Br- z PdBr 5.57632 -2.1E+4 1 | OEGET Al AAOA 3H ©5.J7kat IELGM.
Original data for ,Hatl=1.0M.

P?* +2Br -~ z PdBr, (aq) 10.02948 1 | OECET Al AAOA ¥ ©9.42kat I ELECM.

P& +3Br - z PdBry 13.30948 1 | OECET Al AAOA o3 ©127katIELEGM.

P +4Br - z PdBr? 15.12715 -5.48E+4 1 | OECET Al AAOA .5 ©147katIED.TM.
Original data for  Hatl=0.1M.

Adg" +Br- z AgBr (aqg) 4.6 1

Ag" +2Br = z AgBry 7.5 1

Ad" +3Br -~ z AgBr? 8.1 -5.48E+4 1 Original data for ,Hatl=5.0M.

Ag' +4Br -~ z AgBr® 8.7 - 7.99E+4 1 Original data for  Hatl=5.0M.

Cd* +Br- z CdBr 2.15 -3E+3 1

Cd* +2Br -~ z CdBr, (aq) 3 -3E+3 1

Ct* +3Br - z CdBry 3 0 1 Original data for Hatl=1.0M.

Ct* +4Br - z CdBr?> 2.9 -2E+3 1 Original data for ,Hatl=3.0M.

IN®* +Br- z InBr2 1.94669 2E+3 1 /| OEGET Al  AAOA ¥ ©1.99KatER.CM.
Original data for L Hatl=2.0M.

IN® +2Br - z InBr, 2.52781 7.5E+3 1 I OEGET Al AAOA o385 ©26 &1520@.
Original data for L Hatl=2.0M.

Sn(ll) 2* +Br- z Sn(IhBr * 1.16 4E+3 1 Original data for  Hatl=3.0M.

Sn(l) 2 +2Br - z Sn(l)Br , (aq) 1.7 1.2E+4 1 Original data for ,Hatl=3.0M.

sn(i) # +3Br "z Sn()Br 4 0.38931 8E+3 1 /| OECET Al AAOA g ©13 &ld3i0@.
Original data for ,Hatl=3.0M.

Cs" +Br- z CsBr (aq) 0.03 1

Ce* +Br- z CeBr* 0.40948 1 | OECET Al AAQdy 5 © -§.%atl=1.0M.

Pr3* +Br- z PrBr? -1.01069 1 | OECET Al AAOA 9 © -0.%atli=3.GgM.

Sm* +Br- z SmBf* -1.01069 1 | OECET Al AAOA ¥ © -§.%atl=I3.gM.

EW* +Br- z EuBr* 0.40948 1 | OECET Al AAQdy . ¥H © -0.%atl=1.0M.

EW* +2Br ~ z EuBr' 0.6158 0 1 | OECET Al AAOA ¥ © -§.%katli=I1.gM.

Gd* +Br- z GdBP* -1.21069 1 | OECET Al AAOA 8 © -§.4atli=I3.¢M at 20°C.

Tb* +Br z TbhBr?* -1.21069 1 | OECET Al AAOA H © -§.4atli=I3.¢gM at 20°C.

HG* +Br- z HoBr* -1.41069 1 | OECET Al AAOA ¥ © -§.6katli=I3.gM.

Er®* +Br- z ErBr? -1.31069 1 | OECET Al AAOA ;95 © -§.%atli=13.gM.

Pt(l) 2* +Br- z Pt(I)Br * 5.68632 1 | OECET Al AAOA ¥ ©5p&atid ¢ 1.0M.

Pt(I) 2* +2Br ~ z Pt(IDBr , (aq) 10.30948 1 | OECET Al AAOA ¥ © 9y katlET C1.OM.

Pt(l) > +3Br "z Pt(I)Br 4 13.90948 1 | OECET Al AAOA .9 © 13.% atld C 1.0M.

Pt(I) 2* +4Br "z Pt(I)Br 2 16.50632 1 | OECET Al AAOA ¥ © 161k atid C 1.0M.
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Equilibrium reaction Logios | & H (J/moal) Literature Remarks / conversions
reference

Hg(I) 2" +Br- z Hg(l)Br * 9.60678 -4.22E+4 1 | OEGET Al AAOA ¥ © T kyl gt A0 ) * ddls -t
Original data for _Hat1=0.5M.

Hg(ll) 2* +(OH)" +Br- z Hg(I)Br(OH) (aq) 20.23377 1 Hg(DL z Hg(I(OH)L +H logws J & -3.37 I=05M
Hg(h)+L 2 Hg(llL logws ] & " Yyt d:05M
H+OH z HO logis [ & 7 tstet WIED.ENS
Hg(l) +L+OH 2 Hg(ll)(OH)L logws | & " syt mitto &5M
I=0M: logio5] &5 20.23377

Hg(l) 2* +2Br -~ z Hg(l)Br . (aq) 18.07516 -8.7TAE+4 1 | OEGET Al AAOA v © T ks¥iguwt AO ) " dtlis -t
Original data for _Hat1=0.5M.

Hg(ll) * +3Br - z Hg(l)Br 4 20.50516 -9.91E+4 1 I OEGET Al AAOA 385 © T ksyfi®gt AO ) " ddls -t
Original data for _Hat1=0.5M.

Hg(l) 2* +4Br - z Hg(I)Br 4 21.73678 -1.14E+5 1 I OEGET Al AAOA 305 © T k&It AO ) * ddls -t
Original data for  Hatl=0.5M.

Pb(I) 2* +Br- z Pb(I)Br * 1.7 8E+3 1

Pb(l) 2* +2Br -~ z Pb(I)Br , (aq) 2.6 -4E+3 1 Original data for  Hatl=3.0M.

Pb(ll) 2 +3Br - z Pb(IBr 5 3.00516 -4E+3 1 | OECET AT AAOGA v © TkfificC AO ) ~ dztls -t
Original data for ,Hat1=3.0M.

Pb(I) 2* +4Br - z Pb(I)Br 42 2.37112 -1.6E+4 1 | OECET A1 AAGA wH © T kfihc AO ) " ft dz -t
Original data for ,Hat1=3.0M.

Bi®* +Br- z BiBr?* 3.24 1.3E+4 1

Bi®* +2Br -~ z BiBry* 5.5 1

Bi® +3Br -~ z BiBr; (aq) 7.7 1

Bi®* +4Br ~ z BiBrg 9 1

Bi® +5Br -~ z BiBrs* 9.9 1

Bi®* +6Br -~ z BiBr¢ 8.7 1

(UVNO )% +Br- z (U(VNO ,)Br* 0.2 1

2.2.21. Molybdate
The formula for the ligand molybdate is MgQthe molecular weight is 159.946.
Equilibrium reaction Logios | & L H (J/mol) Literature Remarks / conversions
reference

H +(MoO,)2 z H(MoG)" 4.20715 2.0E+4 1 I OECET Al AAOA % ©3.78katIE D.TM.
Original data for  Hatl=1.0M.

2H* +(MoOs) % z H(MoQ) (aq) 8.19073 -2.6E+4 1 HL+H z HL logis | & 3.77 I= 01 M _H= -4.6E+4
( Original data for JHatl=1.0M)
H+L z HL logi5 | & 3.78 I= 01 M H= 2.0E+4
2H+L 2z HL logis ] & 7.55 I= 01 M _H= -2.6E+4
I=0M: logi05 ] & 8.19073

8H* +7(Mo0,)% z MaQu* +4H,0 52.99 -2.28E+5 1 I OEGET Al AAOA ¥ © 539 ,atl=EqQ1M.

Original data for

_Hatl=1.0 M.
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Equilibrium reaction Logios | & H (J/moal) Literature Remarks / conversions
reference

9H* +7(Mo0O4)? z HMeQ.> +4H,0 59.37145 -2.18E+5 1 MgQys +H z HMeOy l ogio(j) = 5.10 I= 01 _H= 1E+4
( Original data for ,HatI=3.0M)
8H+7L 2z MaQOy | ogio(]) = 52.99 I= 0.1 H= -2.28E+5
9H+7L z HMeQs logw(]) = 5809 1= 0.1 _H= -2.18E+5
I=0: 59.37145

10H* +7 (MoO )% z HMaQ* +4H,0 64.14933 -2.15E+5 1 HMeQy +H z HMaQsy logw(]) = 3.71 I= 0.1 _H= 3E+3
( Original data for ,HatI=3.0M)
9H+7L 2z HMeQ, logi(1) =5809 1= 01 H= -2.18E+5
10H+7L z HMaOy logw(j) = 6180 1= 0.1 _H= -2.15E+5
I=0M: logi05 ] & 64.14933

11 H* +7(MoO 4?2 z HMaQ> +4H,0 67.39197 -2.17E+5 1 HMaQy, +H z HMaQy logw(j) = 2.43 I= 1.0 _H= -2E+3
( Original data for JHatl1=3.0M)
10H+7L z HMQqaQ, l 005(1) = 61.91457 I= 1.0 H= -2.15E+5
11H+7L 2 HMaOu logio(]) = 64.34457 I= 1.0 _H= -2.17E+5
I=0M: log 5] & 67.39197

34H" +19 (Mo0,)?% z MqyQy* +17H,0 183.59926 1 | OECET Al AAOA .9 © 1968,atlEC 3.0 M.

6H* +Al ¥ +6(Mo0,)?% z AMoQ:* +3H,0 54.97582 1 /| OECET Al AAOA 3 ©50.9 ,atlEC 05 M.

2.2.22. lodide
The formula fotthe ligand iodide is;lthe molecular weight is 126.90.
Equilibrium reaction Logs | & L H (J/mol) Literature Remarks / conversions
reference

K +1°- 2z Kl (aq) -04 4E+3 1

Cu(l) * +1 -z Cu(l)l (aq) 5.90316 1 | OECET Al AAOA ,¥H ©57 &ld 1 C10M.

Cu(l) *+21 ~z Cull)l 8.9 1

Cu(l) * +31 "z Cu(l)l & 10.43 1 | OECET Al AAOA 9H $©10/48, atl 550 M.

Cu(l) * +41 ~ z Cu()l & 11.0436 0 1 | OECET Al AAOA %8 ©94 &350

2Cu(l) * +61 ~z Cu(l) ol 6" 25.28720 1 I OECET Al AAOA 3 ©220katIEb.CM.

Zet +1 -z zZnl* -2.04046 -4E+3 1 I OEGET Al AAOA 3 © -JXKatl=I3.¢gM.
Original data for ,Hatl=3.0M.

Ga&* +1 z Gal* 0.54824 1 | OECET Al AAOA ¥ ® -§.%atli=I0.T M at 20°C.

Rb +1 - z Rbl (aq) 0.04 1

P& +1 -z Pd* 6.48632 1 | OECET Al AAOA ,¥H ©6.08kat | E 1L.GM.

P +21 - z Pdl, (aq) 22.60948 1 | OECET Al AAOA ¥ ©22 &I=11.DIg.

PP +31 - z Pdly 26.40948 1 | OECET Al AAOA ¥ ©258katIELEGM.

Pf* +41 - z Pdl/2 28.70632 1 | OECET Al AAOA ;35 ©283Kkat|IEL.ECM.
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Equilibrium reaction Logis | & L H (J/mol) Literature Remarks / conversions
reference
2Pd* +61 "z Pdl¢” 58.93580 1 2PdL, z Pdle +2L logis | & 1.32 I=1.0M
2Pd+ 8Lz 2 Pdl | 00105 | & 56.6 1=1.0M
2Pd+6L z Pdlg l 0915 | & 57.92 I=1.0M
I=0M: logio5 ] & 58.93580
Ad +1 "z Agl (aq) 7.55824 1 | OECET Al AAOA ,¥H ©8.71 &l34io@.
Ag +21 ~z Agly 10.45824 1 | OECET Al AAOA ¥ © 11.katli=l4.gM.
Ag +31 ~z Agl# 12.6 -1.22E+5 1
Ad +41 ~z Agl® 14.22888 1 | OECET Al AAOA ¥ ©142kat|ER.CM.
2Ag* +61 "z Agle” 31.86704 1 | OECET Al AAOA ¥ ©297katlEBTCM.
3Ag* +81 "z Agls” 50.19232 1 | OECET Al  AAOA 98 ©464kat |EBEM.
Cd* +1  z Cdl* 2.28 -9.6E+3 1
Ct* +21 -~z Cdl, (aq) 3.92 -1.2E+4 1 Original data for ,Hatl=1.0M.
Cd* +31 ~ z Cdly 5 -1.8E+4 1 Original data for L Hatl=1.0M.
Ct* +41 -z Cdl*> 6 -3.5E+4 1 Original data for _Hatl=1.0M.
In3* +1- 2z Inl 2 0.94669 -2E+3 1 /| OECET Al AAOA ¥ ©0.99%Kat | E 2.CM.
Original data for ,Hatl=2.0M.
In3* +21 -z Inl ,* 2.18781 3E+3 1 | OECET Al AAOA 35 © 2p&atii=2.gM.
Original data for ,Hatl=2.0M.
sSn(l) 2t +1°- z Sn()l * -0.38352 1 | OECET Al AAOA ¥ ©0.70kat | E B.GCM.
sn(l) 2t +21 ~ z Sn()l , (aq) -0.49528 1 | OECET Al AAOA ¥ ©1.]3KkatlE®RECM.
sn() # +31 -z Sn()l 5 0.47472 1 | OECET Al AAOA ,¥H ©27 &l340@.
sn(ll) 2t +41 ~ z Sn()l > 1.21648 1 | OECET Al AAOA 38 ©23 &340
Sn(ll) 2 +61 ~ z Sn(l)l " 4.22528 1 | OECET Al AAOA ,3H ©26, & I11IECOM.
sn(ll) 2t +81 ~ z Sn(l)l & 8.60112 1 /| OECEIT Al  AAOA ,7g ©27 ald4i0@.
Cs" +1 2 Csl (aq) -0.03 1
EC +1 - z Eul? 0.20948 1 | OECET Al AAOA ¥ © -G.%atli=I1.gM.
Hf* +1 - z Hfl % -1.58091 1 | OECET Al AAOA o © -0.%atll=13.¢M at 20°C.
Pt(l) 2" + 1"z Pt(l) I* 5. 38632 1 | OECET Al AAOA ¢ © T kil 4%t A0 ) " &t d -t
Pt(l) 2 +2 |-z Pt(l) 1, (aq) 25.60948 1 | OECET Al AAOA ;35 © J ki ki CAO ) 7 st d -t
Ptl) 2 +3 |-z Pt(l) Ig 28.60948 1 | OECET Al AAOA ;85 © JkfFTi CAO ) " w©td -t
Pt(l) 2 +4 |-z Pt(ll) 142 30.00632 1 | OECET Al AAOA wH © T &#ity# 10 M at 18°C.
Ho(ll) 2* +1 - z Hgnl * 13.40678 - 7.15E+4 1 /| OECET Al AAQdy., 9 © J ktsft awt AO ) " ddls -t
Ho(l) 2* +(OH)" +1 -z Hg()I(OH) (aq) 23.40377 1 Hg()L z Hg(IOHL +H logws | & Z4.0 I=0.5M
Hg(ll) + L z Hg(llL logws ] &6 7 tftl=0B5M
OH+H 2z HO logis 1T & 7 tstet EDEM s
Hg() +OH+L 2z HQ(NOHL logws] & " fHtIsQEM s
I=0M: logis ] & 23.40377
Hg(l) 2* +21 -z Hg()l » (aq) 24.62516 -1.43E+5 1 | OEGET Al AAOA ,#H © T ki Tyt AO ) " ddls -t
Original data for  Hatl=0.5M.
Ho() 2 +31 -~z Hg(hl & 28.40516 1 | OECET AT AAGA .38 © Tkf¥igt AO ) " ddls -t
Hog(l) 28 +41 ~ z Hg()l 4 30.33678 -1.81E+5 1 | OECET Al AAOGA,#H © T ki ligt AO ) ~ ddls t
Pb(I) 2t +1 -z Pb(ll)l * 2 1
Pb(I) 2* +21 -z Pb(INl , (aq) 3.2 1
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Equilibrium reaction Logios | & H (J/moal) Literature Remarks / conversions
reference
Pb(ll) 2* +31 -~z Pb()l 5 3.9 1
Pb(ll) 2* +41 -z Pb()l ,* 4.5 1
Bi®* +1 - z Bil & 4.43516 1 | OECET Al AAOA . 3H © T ki kgt AO ) ~ ddls -
Bi* +41 -z Bil 4 14.91337 1 I OECET Al AAOA 9§ © J ksbki @ AO ) " ftd - AD
Bi® +51 ~z Bil & 16.72781 1 I OECET Al AACA . H © T ktski®t AO ) it -
Bi* +61 2z Bil & 18.75669 1 | OECET Al AAOA o © JTkski®t A0 ) " ftd -

2.2.23. Tungstate

The formula for the ligand tungstate is \WQthe molecular weight i247.836.

Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
H +(WQ)? z HWQ" 3.6 4E+3 1 Original data for JHatl=0.1M.
2H" +(WQ)* z H(WQ) (aq) 5.8 1
2.2.24. Cyanide
The formula for the ligand cyanide is ¢iNe molecular weight is 26.018.
Equilibrium reaction Logis | & . H (J/mol) Literature Remarks / conversions
reference

H +(CN)" z H(CN) (aq) 9.21 - 4.359E+4 1

Mn(l) 2* +(CN)" z Mn(I)(CN) * 2.30632 1 | OECET Al AAOA ,¥gH ©19 &ldliog.

Mn(l) 2 +2(CN) - z Mn(I)(CN) , (aq) 3.96948 1 | OECET Al AAOA ¥ ©3.36katlELECM.

Fe(ll) > +6(CN) - z Fe(ll)(CN) &* 35.4 - 3.58E+5 1

Fe(ll) 3 +6(CN) "~ z Fe(ll)(CN) & 43.6 -2.93E+5 1

Co(ll) # +3(CN) ~ z Co(ll)(CN) 5 14.30948 1 | OECET Al AAOA #H ©137kat IELEM.

Co(ll) # +5(CN) ~ z Co(Il)(CN) s> 23 -2.57E+5 1 | OECET Al  AAOA ,¥H ©230kat lE L.EM.

Ni?* +(CN)" z Ni(CN)* 7.7 3

Ni?* +4(CN) - z Ni(CN) > 30.2 - 1.80E+5 1

H +Ni % +4(CN) - z NiH(CN), 36.02715 1 NiLs +H z NiHL, logis | & 5.4 1=0.1M
Ni+4L =z NiL, l0gio(1) =29.77285 1=0.1M
Ni+H+4L =z NiHL, logio(j) =35.17285 1=0.1M
I1=0M: logi05 ] & 36.02715

2H* +Ni # +4(CN) - 2 NiHx(CN), (aq) 40.74073 1 NiHL, +H 2z NiH,L, logies | &4.5 1=0.1M
Ni+H+4L =z NiHL, l0gio(]) =35.17285 1=0.1M
Ni+2H+4L 2z NiHl4 l0gio5 | &39.67285 1=0.1M
I=0M: logio5 ] & 40.74073
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Equilibrium reaction Logios | & H (J/moal) Literature Remarks / conversions
reference

3H* +Ni % +4(CN) ~ z NiHs(CN), 43.34073 1 NiH,Ls +H 2 NiHsls logis | 2.6 1=0.1M
Ni+2H+4L z NiHyL, | 00105 | &39.67285 1=0.1M
Ni+3H+4L 2z NiHsL, | 00105 ] 4227285 1=0.1M
I=0M: logio5 ] & 43.34073

Cu(l) * +2(CN) -~ 2z Cu(l)(CN) 23.9 -1.21E+5 1

Cu(l) * +3(CN) -~ z Cu(l)(CN) 3* 29.2 -1.674E+5 1 Cu()L , +L 2z Cu(l)L 3 | 00105 ] & 5.30  H= -4.64E+4
Culb+2L z Cu(lL , | 00105 | & 23.9 H= -1.21E+5
CulD)+3L z Cu()L 3 | 00105 ] & 29.2 L H= -1.674E+5

Cu(l) * +4(CN) "~ z Cu(l)(CN) & 30.8 -2.142E+5 1 Cu(llL s +L 2z Cu()L 4 logis | §£1.6 _H= -4.68E+4
Culb+3L z Cu(lL 5 | 00105 | & 29.2 H= -1.674E+5
Cull)+4L z Cu(l)L 4 l 0gi05 | & 30.8 _H= -2.142E+5

Cu(ll) 2 +2(CN) ~ z Cu(I)(CN) , (aq) 16.3 3

Cu(ll) 2 +3(CN) -~ z Cu(I)(CN) 5 21.6 3

Cu(ll) > +4(CN) "~ z Cu(ll)(CN) & 23.1 3

Zn®* +(CN) - z Zn(CN)* 4.57954 1 | OECET Al AAOA .35 ©4.98kat | E B.&CM when NaCl is the
background electrolyte; log 105 ] % 5.26 (also at | = 3.0 M) when NaCIO
is the background electrolyte. The average log -value (5.12) was
converted to | = 0M.

Zn?* +2(CN) - z Zn(CN), (aq) 11.07 - 4.60E+4 1

Zn* +3(CN) - z Zn(CN)y 16.05 - 8.45E+4 1

Zn?* +4(CN) ~ 2z Zn(CN)* 19.62 -1.16E+5 1

Pc?* +4 (CN) - z Pd(CN)> 42.4 -3.86E+5 1

P#* +5(CN) - z Pd(CN)> 453 -3.87E+5 1

Ag' + (OH)™ +(CN)  z Ag(CN)(OH) 13.22 1

Ag" +2(CN) =~ z Ag(CN); 20.48 -1.37E+5 1

Ag +3(CN) - z Ag(CN)Z 21.7 - 1.40E+5 1

Cd* +(CN) - z Cd(CN) 6.01 -3.0E+4 1

Cd* +2(CN) -~ z Cd(CN) (aq) 11.12 -5.43E+4 1

Ct* +3(CN) - z Cd(CN) 15.65 -9.03E+4 1

Cd* +4(CN) - z Cd(CN)* 17.92 -1.12E+5 1

Pt(I) 2* +(CN)" z Pt(l)(CN) * 41.40632 1 /| OECET Al AAOQOA 3 © 1.6&lIF10M at18 °C

Hg(l) 2 +(CN)" z Hg(I)(CN) * 17.00 -9.70E+4 1

Hg(ll) 2* +(OH)- +(CN)- z Hg(ll)(CN)(OH) (aq) 28.85669 - 1.94E+5 1 | OECET Al AAOA .vH © Tkfkigt AO ) ” dtd - A{Q

Hg(l) 2* +2(CN) - z Hg()(CN) , (aq) 32.75 -2.23E+5 1

Hg(ll) * +3(CN) -~ 2z Hg(ll)(CN) 5 36.31 - 2.49E+5 1

Hg(ll) 2* +4(CN) -~ z Hg(I)(CN) > 38.97 1
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2.2.25. Acetate

The ligand in its neutral form is acetic acid (ethanoic acith,@. Theligand L a# is present in the database is acetatelHD, . Its

molecular weight is 59.044. Its structural formula is shown on the right.

O
Equilibrium reaction Logis | & L H (3/mal) Literature Remarks / conversions
reference
H +(H.BQ)  + (acetate) -~ z B(OH)(acetate) 8.806 1 H+H,BQ z HBQ (=B(OH),) logws ] & 7 yt ftekz
B(OH) +L z B(OH)L logwes | & -0.43
H+H,BQ@ +L z B(OH)L logi5s ] & ° nt Adzi
H + (acetate) -~ z H(acetate) (aq) 4.757 4.1E+2 1
Li* + (acetate) -~ z Li(acetate) (aq) 0.28 1
B&* + (acetate) - z Be(acetate) * 2.04715 1 | OECET Al AAOGA #H © T ksl kgt A0 ) ° d&tt -t
Be?* + 2 (acetate) - z Be(acetate) , (aq) 3.00073 1 | OECET Al AAOA .o © T kil kgt AO ) &zt 5 -t
Na" + (acetate) -~ z Na(acetate) (aq) -0.12 8E+3 1
Md* + (acetate) -~ z Mg(acetate) * 1.26 1
Al®* + (acetate) -~ z Al(acetate) 2* 2.75 1.6E+4 1 Original data for _Hatl=0.1M.
Al® + (OH)" + (acetate) -~ z Al(acetate)(OH) * 13.85016 1 AlL z AIOHL +H logis J & -3.1 1= 1.0
Al+L z AL logws | & 7 {1 Isfh.6zls f
OH+H z HO 100105 1 & sStet MEG.GE M
Al+L+OH z AIOHL l0gi5 | & st iFEdtclz
I=0M: logi5] & 13.85016
Al® +2 (acetate) -~ z Al(acetate) ,* 4.6 4.1E+4 1 Original data for ,Hat1=0.1M.
2 Al 3 +2(OH) - + (acetate) -~ z Aly(acetate)(OH) ,** 25.57755 1 2AI+L z Al,(OH),L+2H logio(j)= -3.49 1=0.5
20H+2H 2z 2H,0 logws [ & " dWtigleBd Y
2AI+L+20H z Al,(OH),L logwo(])= 23.96722 1=0.5
I=0M: logio5] & 28.57755
K" + (acetate) -~ z K(acetate) (aq) -0.27 4E+3 1
Ca&* + (acetate) -~ z Ca(acetate) * 1.18 4E+3 1
Sc** + (acetate) -~ z Sc(acetate) 2* 4.12073 1 /| OECET Al AAOA v © J kel hTt AO ) " dd s -t
Cr(lll) 3" + (acetate) - z Cr(lll)(acetate) 2 5.43516 4E+3 1 | OECET A1l AAOGA o#H © T ki ket A0 ) » s -t
Original data for _Hatl=0.5M.
Cr(lll) 3 +2(acetate) -~ z Cr(lll)(acetate) N 8.42194 1 | OECET Al AAOGA .38 © T kWi &gt A0 ) " ddls t
Cr(lll) 3 +3(acetate) -~ z Cr(ll)(acetate) s (aq) 11.21033 1 | OECET Al AAOA wH © [ kyl ki AO ) dzt s -4
Mn(ll) ?* + (acetate) -~ z Mn(ll)(acetate) * 1.4 1
Fe(ll) 2* + (acetate) - z Fe(ll)(acetate) * -0.00046 1 | OECET Al AAOA o © J kazl gt AO ) ot dz -t
Fe(lll) 3 +(acetate) -~ z Fe(lll)(acetate)  2* 4.24073 2.5E+4 1 | OECET Al AAOA ;3 © J kel bk A0 ) » oz 5 -t
Original data for L Hatl=1.0M.
Fe(lll) 3 +2(acetate) - z Fe(lll)(acetate) ) 7.56788 1 /| OECET Al AAOA ;3 © ] ki BC A@. ) dzt ts
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Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference

3Fe(ll) 3% +3(OH) - +2(acetate) - 2 46.50986 1 3Fe(lll)+2L z Fe(lll) 3(OH)sL, +3H logws | & B8.87 1=3.0M

Fe(lll) s(acetate) »(OH)z** 30H+3H z 3H,0 logies T & 7 Mt IF=&BMy
3Fe(lll) +30H+2L z Fe(lll) 3(OH)sL, logys | & 48.67169 |1=3.0M
I=0M: logio5] 5 46.50986

3Fe(ll) 3 +2(OH) - +6 (acetate) - z 51.0414 -4.15E+4 1 3Fe(lll) +6L z Fe(lll) 3(OH)olg +2H logs ] & " ff dzt Id&z1.0M

Fe(lll) s(acetate) (OH),* _H=7.07E+4
(Original data for L Hat1=1.0Mm)
20H+2H z 2H;0 log 10(]) = 27.58768 1=10M

_H= -1.122E+5
3Fe(ll) +20H +6 L z Fe(lll) 3(OH).Ls log 10o(])=47.58768 1=1.0M
_H= -4.15E+4

I=0M: logi05 ] & 51.04140

7 Fe(ll) 3t +9(OH) - +6 (acetate) ~ z 139.99027 1 7Fe(lll)+6L z Fe(lll) 7+(OH)oLs +9H logws] & 17.26 1=3.0M

Fe(lll) -(acetate) §OH)e®* 90OH+9 Hz 9 HO logi5 | & 128.40507 |=3.0M
7Fe(lll) +9OH+6 L z Fe(lll) 7(OH)sLs log 105 ] & 14566507 |=3.0 M
I=0M: logio5] & 139.99027

Co(ll) ?* +(acetate) -~ z Co(ll)(acetate) * 1.38 1

Co(ll) * +2(acetate) - z Co(ll)(acetate) , (aq) 0.75669 1 | OECET Al AAOCA wH © J kd i AO ) 7 {1t dz -t

Ni%* + (acetate) -~ z Ni(acetate) * 1.44 8.7E+3 1

Ni** +2 (acetate) - z Ni(acetate) , (aq) 2.4 1.0E+4 1

Cu(ll) ?* + (acetate) -~ z Cu(ll)(acetate) * 2.21 7.1E+3 1

Cu(ll) ?* +2(acetate) -~ z Cu(ll)(acetate) 2 (aq) 3.4 1.1E+4 1

Cu(ll) 2* +3(acetate) - z Cu(ll)(acetate) 3.94073 6.2E+3 1 /| OEGET Al AAOA ,#H © J kel &G AO ) " it -t
Original data for _Hatl=3.0M.

Zr?* + (acetate) - z Zn(acetate) * 1.57 8.3E+3 1 Original data for ,Hatl=3.0M.

Z** +2 (acetate) - z Zn(acetate) , (aq) 1.90516 2.2E+4 1 | OECET Al AAOGA 3§ © ] ksl &IC A0 ) dzt s -4
Original data for _Hatl=3.0M.

Zn** + 3 (acetate) - z Zn(acetate) g 0.75931 2.6E+4 1 /| OECET Al AAOA o3 © ] ktsi bt A0 ) 7 tt dz -t
Original data for _Hatl=3.0M.

RO + (acetate) - z Rb(acetate) (aq) -0.15642 1 | OECET Al AAOA ¥ © -0.3, atll £ G1 M.

Sr?* + (acetate) - z Sr(acetate) * 1.12 1

Y + (acetate) - z Y(acetate) 2* 2.32073 1.3E+4 1 /| OECET Al AAOCA wH © T ksl kgt AO ) 7 dd s -t
Original data for ,Hatl=2.0M.

Y +2 (acetate) -~ z Y(acetate) 4.23788 2.2E+4 1 | OECET Al AAOA wH © J kel &%t AO ) 7 dd s -t
Original data for ,Hatl=2.0M.

Y + 3 (acetate) - z Y(acetate) s (aq) 3.41337 2.1E+4 1 I OEGET Al AAOA 35 © T kel BIG AO ) " ft d -t
Original data for _Hatl=2.0M.

P + (acetate) - z Pd(acetate) * 4.74632 -4E+3 1 | OECET Al AAOGA ;95§ © T kMmi gt AO ) " st d -t
Original data for _Hatl=1.0M.

Ad" + (acetate) - z Ag(acetate) (aq) 0.73 3E+3 1

Ag" + 2 (acetate) -~ z Ag(acetate) o 0.64 3E+3 1

Cd* + (acetate) -~ z Cd(acetate) * 1.92 9.6E+3 1

C#* +2 (acetate) - z Cd(acetate) , (aq) 2.71516 1.5E+4 1 | OECET A1l AAOGA #H © T ksl i€t AO ) ~ ddls -t
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Equilibrium reaction Logis | & L H (3/mol) Literature Remarks / conversions
reference

C#* +3(acetate) -~ z Cd(acetate) g 2.98516 1.5E+4 1 | OECET Al AAOA ,,#F © J kil 6T105MO ) "

In3* + (acetate) - z In(acetate) 2* 3.45669 1 /| OECET Al AAOA ;3 © 3Bk atl 320 M at 20°C.

In3 +2 (acetate) -~ z In(acetate) ,* 5.87781 1 | OECET Al AAOA .8 © 5p% atl32Q0 M at 20°C.

In3 +3(acetate) -~ z In(acetate) ; (aq) 7.81337 1 | OECET Al AAOA ¥ © 7P atl 520 M at 20°C.

In%* +4 (acetate) - z In(acetate) 4 8.99337 1 /| OECET Al AAOA ;3 © 9D, atl 320 M at 20°C.

Sn(ll) % + (acetate) - z Sn(ll)(acetate) * 2.92954 1 | OECET Al AAOA 30 © T ksl H¥t A0 ) 7 it &z

Sn(ll) 2 +2(acetate) - z Sn(ll)(acetate) , (aq) 5.22931 1 | OECET Al AAOGA ;38 © ] ki tzgt AO ) ol dz

Sn(ll) 2 +3(acetate) - z Sn(ll)(acetate) g 6.45931 1 | OECET Al AAOA 9 © 7P%atli=i3.GgM.

Cs' + (acetate) - z Cs(acetate) (aq) -0.11642 1 | OECET Al AAOA ¥H © -0.38,alll £ C1 M.

B&** + (acetate) - z Ba(acetate) * 1.07 1

La®* + (acetate) -~ z La(acetate) ?* 2.55 9.2E+3 1 Original data for Hatl=2.0M.

La®* +2 (acetate) -~ z La(acetate) ,* 4.12 1.5E+4 1 Original data for L Hatl=2.0M.

La®* +3(acetate) - z La(acetate) 5 (aq) 4.81145 1.9E+4 1 | OECET Al AAOCA 3 © J ki Bgt A0 ) " ot
Original data for _Hatl=2.0M.

Ce* + (acetate) -~ z Ce(acetate) 2* 2.55073 8.7E+3 1 | OECET Al AAOCA 3 © J ksl i€t AO ) " ot
Original data for _Hatl=2.0M.

Ce* +2 (acetate) -~ z Ce(acetate) ,* 4.15788 1.5E+4 1 | OECET Al AAOQA . 9H © ] ktel &zt A0 ) " dzt s
Original data for _Hatl=2.0M.

Cée* +3(acetate) -~ z Ce(acetate) ; (aq) 4.96145 2.1E+4 1 | OECET Al AAOA ;3 © J kel kgt A0 ) W d s
Original data for _Hatl=2.0M.

Pr3* + (acetate) - z Pr(acetate) 2* 2.65073 7.1E+3 1 | OECET Al AAQdg.#H © J kit d&zst A0 ) " dzt
Original data for _Hatl=2.0M.

Pr3* + 2 (acetate) -~ z Pr(acetate) »* 4.47788 1.7E+4 1 | OECET Al AAOA w3H © J kel hgt A0 ) 7 ot ©
Original data for _Hatl=2.0M.

Pr3* + 3 (acetate) - z Pr(acetate) 3 (aq) 3.24337 1.5E+4 1 | OECET Al AAOA v © J kel bt A0 ) " {1t &
Original data for _Hatl=2.0M.

Ncf* + (acetate) -~ z Nd(acetate) ?* 2.67 7.1E+3 1 Original data for Hatl=2.0M.

Ncf* + 2 (acetate) - z Nd(acetate) ,* 4.54 1.4E+4 1 Original data for LHatl=2.0M.

Nf* + 3 (acetate) - z Nd(acetate) ; (aq) 3.51337 1.8E+4 1 | OECET Al AAOA ;3§ © J kel k@ A0 ) ~ (it &
Original data for _Hatl=2.0M.

Sm* + (acetate) -~ z Sm(acetate) ** 2.84 6.2E+3 1 Original data for _Hatl=2.0M.

Sm' + 2 (acetate) -~ z Sm(acetate) ,* 4.8 1.2E+4 1 Original data for LHatl=2.0M.

Sm* + 3 (acetate) - z Sm(acetate) ; (aq) 3.81337 1.5E+4 1 | OECET Al AAOA 3§ © ] ktel y@ AO ) i1 dz
Original data for _Hatl=2.0M.

EU* + (acetate) z Eu(acetate) 2* 2.77073 7.1E+3 1 | OECET Al AAOA 3§ © [ ki kgt AO ) dzt s
Original data for ,Hatl=0.5M.

EU* + 2 (acetate) - z Eu(acetate) 4.70788 1 /| OECET Al AAOA ;35 © 3pkat lI=0.C M.

EW** +3(acetate) -~ z Eu(acetate) ; (aq) 5.52145 1 | OECET Al AAOA ;3§ © Jkmidf@t AO ) ° di =t

Gd* + (acetate) - z Gd(acetate) 2* 2.66073 7.9E+3 1 | OECET Al AAOA ,woH © T ki izt AO ) dzt s
Original data for ,Hatl=2.0M.

Gd* + 2 (acetate) -~ z Gd(acetate) ,* 453788 1.3E+4 1 | OECET Al AAOA ,woH © T ktcl higt A0 ) dzt s
Original data for ,Hatl=2.0M.

Gd* + 3 (acetate) - z Gd(acetate) ; (aq) 5.54145 1.4E+4 1 | OECET Al AAQdy .3 © J kMt 22+ AO ) dzt s
Original data for  Hatl=2.0M.
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Tb* + (acetate) ~ 2 2.55073 1 | OECET Al AAOGA o#H © T ksl 1€t A0 ) " d s -t

Th** +2 (acetate) -~ z Tb(acetate) ,* 4.29788 1 | OECET Al AAOGA ;3 © ] ktcl § €10.1M.0 )

Th** + 3 (acetate) -~ z Th(acetate) s (aq) 5.67145 1 | OECET Al AAOGA . 3H © J kgt AO ) " o }

Dy** + (acetate) ~ z 2.49073 1.2E+4 1 | OEGET Al AAOA ,vH © T ksl gt A0 ) » ot }
Original data for _Hatl=2.0M.

Dy* + 2 (acetate) - z Dy(acetate) ,* 4.22788 1.8E+4 1 | OECET Al AAOCA 3 © ] ktel &gt A0 ) " dz ts }
Original data for _Hatl=2.0M.

Dy’* + 3 (acetate) - z Dy(acetate) ; (aq) 5.58145 1.7E+4 1 | OECET Al AAOCA oH © [T ki@t AO ) " s }
Original data for _Hatl=2.0M.

Dy** +4 (acetate) -~ z Dy(acetate) 4 3.81337 1 | OECET Al AAOQOA 9H © ] ktel 1 +2.0ANDat 20°C:

Ho* + (acetate) - z Ho(acetate) 2* 2.45073 1.3E+4 1 | OECET Al AAOGA ;3§ © ] ktsi gt A0 ) » ot 1
Original data for ,Hatl=2.0M.

Ho* + 2 (acetate) - z Ho(acetate) ,* 4.17788 2.0E+4 1 | OECET Al AAOA 3 © ] ktcl &8t AO ) dzt s 1
Original data for _Hatl=2.0M.

Ho* + 3 (acetate) - z Ho(acetate) ; (aq) 5.55145 1.8E+4 1 | OECET Al AAQdy, 3 © J kMt Wt AO ) dzt s 1
Original data for _Hatl=2.0M.

Er® + (acetate) - z 2.43073 1.3E+4 1 I OECET AT AAOA ¥ © J ksi¥gt AO ) dzt 5 -t
Original data for _Hatl=2.0M.

Er®* + 2 (acetate) - z Er(acetate) 4.12788 2.3E+4 1 | OECET Al AAOA 3§ © ] ktel tzigt AO ) dzt s 1
Original data for _Hatl=2.0M.

Er3* + 3 (acetate) - z Er(acetate) 3 (aq) 5.48145 2.1E+4 1 | OECET Al AAOGA 3§ © J kmid @& AO ) dzt s 1
Original data for _Hatl=2.0M.

Er** +4 (acetate) - z Er(acetate) 4 3.61337 1 | OECET AT AAOA ¥ © T ki ¥ AO gt az AQ

Trt* + (acetate) -~ z Tm(acetate) 2* 2.47073 1 | OECET Al AAGA #H © T ksi fet A0 ) " dt -t

Tni* +2 (acetate) -~ z Tm(acetate) ,* 4.08788 1 | OECET Al AAOQA o © ] ktcl izt AO ) dzt s 1

Tr* + 3 (acetate) ~ z Tm(acetate) 5 (aq) 5.45145 1 | OECET Al AAOA 3 © J ki ¥t AO ) " d 6 }

Y + (acetate) -~ z 2.56 1.4E+4 1 Original data for  Hatl=2.0M.

YB* + 2 (acetate) -~ z Yb(acetate) " 4.36 2.5E+4 1 Original data for L Hatl=2.0M.

YB** +3 (acetate) - z Yb(acetate) ; (aqg) 5.43145 2.7E+4 1 | OECET Al AAOGA s © T kmicEt AO ) " &t -t
Original data for  Hatl=2.0M.

Lu® + (acetate) "~ z 2.49073 1 | OECET A1 AAGA #H © T ki €t A0 ) " dt -t

Lu** + 2 (acetate) - z Lu(acetate) ,* 4.22788 1 /| OECET Al AAOA .o © J kel &gt A0 ) dzt s 1

Lu** +3(acetate) -~ z Lu(acetate) ; (aq) 5.30145 1 | OECET Al AAOCA oH © J kil &€t AO ) " dd }

Hg(ll) ' + (acetate) -~ z Hg(ll)(acetate) * 4.3 1

Hg(ll) 2* +2 (acetate) - z Hg(ll)(acetate) , (aq) 7.63931 1 | OECET Al AAOA v © J ki het AO ) " 1ttt d -t

Hg(ll) 2 + 3 (acetate) - z Hg(ll)(acetate) 3 14.1 3

Hg(ll) ?* +4 (acetate) -~ z Hg(l)(acetate) > 17.6 3

Pb(ll) 2* + (acetate) -~ z Pb(Il)(acetate) * 2.58 -4E+2 1 Original data for  Hatl=3.0M.

Pb(ll) 2* +2 (acetate) - z Pb(ll)(acetate) 2 (aq) 4.02 -8E+2 1 Original data for _Hatl=3.0M.

Pb(ll) 2* +3(acetate) - z Pb(ll)(acetate) s 3.37669 -4.6E+3 1 | OECET Al AAOA o © J kel gt AO ) " f+ &z -t
Original data for _Hatl=3.0M.

(U(VI)O )% + (acetate) - z (U(VI)O ,)(acetate) * 3.10715 2.1E+4 1 | OECET Al AAOA ..o © T kil EQtolAMO )
Original data for _Hatl=0.1 M.
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(U(VI)O )% +2 (acetate) ~ z (U(VI)O ,)(acetate) - 5.03948 1.8E+4 1 I OEGET Al AAOA v © T kil gt A0 ) * std -t
(aq) Original data for ,Hatl=1.0M.
(U(VI)O )% +3 (acetate) ~ z (U(VNO ,)(acetate) 7.05948 1.6E+4 1 | OEGCET Al AAOA 3§ © | ki het A0 ) " 6t da -t
Original data for _Hatl=1.0M.

2.2.26. Catechol
The ligand in its neutral form iIs2-dihydroxybenzene (catecholsHsO». Theligand L a# is present in the databasetise anion

GH:O.2. Its molecular weight i408.096 Its structural formula is shown on the right. Cl)
0. C
C CH
HC CH
NS /
Cc
H
Equilibrium reaction Logios | & H (J/mol) Literature Remarks / conversions
reference
H + (catechol )% z H(catechol) - 13.72715 -2.0E+4 1 /| OECET Al AAOA wH © [ kskigt AO ) * ddts -1
Original data for ,Hat1=0.1M.
2 H* +(catechol) 2% z H(catechol) (aq) 23.17715 -4.5E+4 1 HL+H z HL logis ] & 7 vyt Mmils H= -2.5EH4
(Original data for ,Hat1=0.1M)
H+L z HL logies | & " tstet W fHISSIR.0E+4
2H+L 2z HL logwsJ & " ftot tsyH=sdst 5E+4
Be?* + (catechol) % z Be(catechol) (aq) 13.84072 1 Be+H,L z BeL+2H logis ] & -9.55 I1=0.1M
5/ OECET Al AAOQOA =£0c0) | AO 4
2H+L z HL logis | & " Hftls@bmt
Be+L 2z BelL logis ] & " sftIyDEMYT
I=0M: logie5 ] & 13.84072
H +Be?" + (catechol) 2% z BeH(catechol) * 19.00072 1 BeL+H z BeHL logis | & st I=0.1M
5/ OECET Al AAOA &0 J AO 4
Be+L z BelL logs [ & " st heDEMY
Be+H+L 2z BeHL logws | & " thtlisREMY
I=0M: logio5 ] & 19.00072
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Be** +2 (catechol) 2 z Be(catechol) 23.31714 1 BeL+H,L z Bel, +2H logis | & -13.06 I=01M
5/ OEGET Al A AOA= £0°0 ]
Be+L z BelL logs ] & 1298642 1=0.1M
2H+L z HL logies | & 2253642 1=0.1M
Be+2L z Bel logws | & 2246284 1=0.1M
I=0M: logio5] & 23.31714

H +Be? +2 (catechol) % z BeH(catechol) 30.43429 1 Bel, +H z BeHL logis j & 7 Eztiz=0.1M
5/ OECET Al AAOA &0rO) §j AO ”
Be+2L z Bel logi5 | & 1+ Ifigtd.0Mfm
Be+H+2L 2z BeHL l 00105 ] & fytise.fLMMm
I=0M: logio5] 5 30.43429

Al® + (catechol) 2 z Al(catechol) * 17.73787 1 Al+H Lz AL+2H logis | & -6.08 1=0.1M
2H+L z HL logies [ & " Hftismmy
Al+L z AL l0gi05 | & szt fiFe.kmy
I1=0M: logi5] & 17.73787

A% + 2 (catechol) % z Al(catechol) o 31.50144 1 AlL+H L z AL, +2H logws | & -9.20 1=0.1M
Al+L z AL logws | & " tkztiglekmy
2H+L 2z HL logis [ & " Hftls@my
Al+2L z A, logws ] & " dytW=QfmMfm
I=0M: logio5] & 31.50144

H + Al 3 +2 (catechol) % z AlH(catechol) . (aq) 37.76502 1 AL, +H z AIHL, logis ] & 6.05 I1=0.1M
Al+2L z A, logis3 1 & " futW=004Mf
Al+H+2L z AHL, l ogio(] ) =35.84284 1=0.1M
I=0M: logio5] & 37.76502

Al® + 3 (catechol) % z Al(catechol) 5% 40.05071 1 AL, +HoL 2 AlLs +2H logws | & -13.56 1=0.1M
Al+2L z A, logis ] & 29.79284 1=0.1M
2H+L z HL logies T & 2253642 1=0.1M
Al+3L z Al logws | & 38.76926 1=0.1M
I1=0M: logio5 ] & 40.05071

H" + Al ® + 3 (catechol) % z AlH(catechol) 3> 48.74144 1 ALz +H z AlHL3 logws ] & 8.05 1=0.1M
Al+3L =z Al; logis | & 3876926 1=0.1M
Al+3L+H 2z AHL, logw(j)= 46.81926 1=0.1M
I=0M: logio5] & 48.74144

2 Al 3 +2(OH) - +2(catechol) 2% z 54.60689 1 2AI+2L 2z Aly(OH),L, +2H logio(]) = 24.05 1=0.1M

Al ;(catechol) ,(OH). (aq) 20H+2H 2z 2H,0 logic5 | & 27.56684 1=0.1M
2AI+2L+20H z Al,(OH).L, logio(J)= 51.61684 1=0.1M
I=0M: logi5] & 54.60689

3Al 3 +3(OH) - +3(catechol) % z 84.02795 1 3AI+3 HL z Alz(OH)L; +9H logio(]) = -29.91 I=05M

Al 3(catechol) 3(OH)s (aq) 6H+3L =z 3H.L logis | & 67.11597 =05M
30H+3H =z 3H,0 logies | & 4118583 [=05M
3AI+30H+3L z Al 3(OH)3L3 | 00105 ] Y 78.39180 |=0.5M

I=0M: logio5 ] & 84.02795
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Sc** + (catechol) % z Sc(catechol) * 18.91787 1 Sc+H,L 2z ScL+2H logws | & -4.90 I=0.1M
2H+L z HL logis 1 & " Hftlstbmdy
Sc+L 2z ScL logis | & 7 Wilzekmy
I=0M: logio5] & 18.91787

Mn(ll) 2* + (catechol) 2 z Mn(ll)(catechol) (aq) 8.69072 1 Mn(l)+H LL z Mn(l)L+2H logws ] & -14.70 I1=0.1M
2H+L z HL logis | & " f fH=16.6M Y
Mn(l)+L  z Mn(llL logws J & "7.83642 1=0.1M
I=0M: logio5] & 8569072

Mn(ll) 2* +2 (catechol) 2 z Mn(ll)(catechol)  ,* 14.12714 1 Mn(IDL+H L 2z Mn(l)L , +2H logws ] & -17.1 1=0.1M
Mn(ll)+L 2z Mn(ll)L logis ] & 7 WH=D.tM fm{
2H+L z HL logi5 | & f fH=18.6M it
Mn(ll) + 2 L z Mn(llL , l 00105 ] & stch=tD.& K 7 f
I=0M: logio5] & 14.12714

Fe(ll) 2* + (catechol) % z Fe(ll)(catechol) (aq) 9.09072 1 Fe()+H Lz Fe(ll)L+2H logws J & -14.3 I1=0.1M
2H+L z HL logis | & " ffh=16.6M My
Fe(ll) + L z Fe(ll)L logws J & Ah=tD.tM i f
I=0M: logi5] & 9.09072

Fe(ll) 2* + 2 (catechol) 2% z Fe(ll)(catechol) 2 14.95839 1 Fe(lL+H L z Fe(l)L , +2H logiws ] & -16.7 I=1.0M
Fe(ll) + L z Fe(ll)L logis | & 7 a =10 M dzm
2H+L z HL logies | & " fH=18.6M &z W
Fe(l)+2L z Fe(lllL » logws ] & 7 s mit=t6.G)M W Is
I=0M: logio5 ] & 1495839

H +2Fe(ll) 2 +2(catechol) 2 z 39.2086 0 1 2 Fe(ll) + 2 HL z Fe(ll) HL +H logws] & " sHzogM

Fe(ll) ,H(catechol) " 2H+2L z 2HL logis | & 7 k40 M
2Fe(ll)+2H+2L z Fe(ll) HL logis ] & " tW404 M
1=0: 39.20860

Fe(lll) 3* +(catechol) 2 z Fe(lll)(catechol) * 21.61787 -4.1E+4 1 Fe(ll)+H Lz Fe(lllL+2H logies ] & -2.2 I=0.1M  H= A4E+3
(Original data for CHatl=1.0M)
2H+L 2z HL logies | & " dHt=lOfnf H= -4.5E+4
Fe(lll) + L z Fe(lllL logis | & " ff b=ttt H= -4.1E+4
I=0M: logio5] & 21.61787

Fe(lll) 3 +2(catechol) 2% z Fe(lll)(catechol) 2 37.05144 1 Fe(lllL+H Lz Fe(l)L ., +2H logws] & -7.53 1=0.1M
Fe(ll+L  z Fe(llhL logws | & " f dzt telts .M
2H+L z HL logies 1 & " it IsitsB M
Fe(ll) +2 L z Fe(lllL » logws | & " tolst tolfg.ENh
I=0M: logio5] & 37.05144

Fe(lll) 3* +3(catechol) 2% z Fe(lll)(catechol) & 46.00071 1 Fe(lllL , +H,L 2 Fe(lll)L 3 +2H logws | & -13.16 1=0.1M
Fe(ll) +2 L z Fe(lllL » logws | & 35.34284 1=0.1M
2H+L z HL logies 1 & 22.53642 1=01M
Fe(ll) + 3L z Fe(lllL s logws | & 244.71926 1=0.1M
I1=0M: logio5] & 46.00071
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Co(ll) 2* + (catechol) 2% z Co(ll)(catechol) (aq) 9.67072 1 Co(ll)+H ,L z Co(l)L+2H logies | & -13.72 I=01M
2H+L z HL logis | & " ffi=6.6M Y
Co(l)+L z Co(ll)L logis j & 7 =DM MY
I=0M: logio5] 5 9567072

Co(ll) 2* +2 (catechol) % z Co(ll)(catechol) > 16.10714 1 Co(llL+H ,L 2z Co(lD)L , +2H loges | & -16.1 I=01M
Co(l)+L =z Co(ll)L logis J & 7 =DM MY
2H+L z HL logis | & " ffi=16.6M Y
Co(l)+2L z Co(lhL 100105 ] & sish=tD.6K = f
I=0M: logio5 ] & 16.10714

Ni2* + (catechol) % z Ni(catechol) (aq) 10.06072 1 Ni+H Lz NL+2H logiws | & -13.33 1=0.1M
2H+L z HL logig5 | & " f fi=16.6Mfn
Ni+L 2z NiL logws ] & 79.20642 1=0.1M
I=0M: logio5] & 10.06072

Ni2* + 2 (catechol) 2 z Ni(catechol) ,* 16.19714 1 NiL+H oL 2 NiL, +2H logws | & -16.4 1=0.1M
Ni+L 2z NiL | 0g10(]) = 9.20642 1=0.1M
2H+L z HL loges T & " f fi=18.t™ iyt
Ni+2L 2z NiL, logws | & 7 sisit=0.HH 7 M
I=0M: logio5] & 16.19714

Cu(ll) % + (catechol) 2% z Cu(ll)(catechol) (aq) 15.07715 -3.2E+4 1 Cu(ll) +H,L z Cu(ll) L+2H logw(j)= -8.10 ,H=13E+
(Original data for JHatl1=0.1M)
2H+L =z HL | 0010(1) =23.17715 H= -4.5E+4
Cu(ll) +L z Cu(ll) L | 0g10(] ) = 15.07715  _H= -3.2E+4

H + Cu(ll) % + (catechol) % z Cu(ll)H(catechol) * 15.92715 -5.2E+4 1 Cu(llL+H z Cu(l)HL logws ] & 7 dzt I==6.1M  H= -2.0E+4
(Original data for JHatl1=0.1M)
Cu(ll +L z Cu(lhL g5 & " st EPLIMIs H= -3.2E+4
Cull)+H+L 2 Cu(IhHL logos | & " tistlEWiMIls H= -52E+4
I=0M: logio5] & 18.92715

Cu(ll) 2* +2(catechol) 2% z Cu(ll)(catechol)  ,* 26.5043 0 1 Cu(ilL+H Lz Cu(llL , +2H logws J & -11.75
Cu(ly+L z Cu(lL | ogw(]) = 15.07715
2H+L z HL | 0g1o(1) = 23.17715
Cu(ll)+2L z Cu(llL , | 0g10(] ) = 26.50430

Zr?* + (catechol) 2 z Zn(catechol) (aq) 10.89072 1 Zn+H,L z ZnL+2H logies | & -125 I=01M
2H+L z HL logis | & " ffii=6.6M Y
Zn+L z ZnL logis J & 7 s dit=dztc™ fin §
I=0M: logio5 ] & 10.89072

Zr?* + 2 (catechol) % z Zn(catechol) ,* 18.92714 1 ZnL+H,L z ZnL, +2H logiws | & -145 1=0.1M
Zn+L 2z ZnL logws ] & 7 ts ddt=dzic ™ f) ff
2H+L z HL 100105 ] & ffi=18.bM it
Zn+2L z Znb 10015 ] & srlti=dt M = M
I1=0M: logio5] & 18.92714
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Ga* + (catechol) 2 Ga(catechol) * 20.81787 1 Ga+H,L z GaL+2H logws | & -3.0 I=0.1M
5/ OECET Al AAOA &0 J AO 4
2H+L z HL loges T & " ftfitlsBimt
Ga+L z GaL logws ] & " ytlsB.kmy
I=0M: logi5] & 20.81787

P&t + (catechol) % Pd(catechol)  (aq) 21.17072 1 Pd+H,L z PdL+2H logis j & -2.22 I=01M
2H+L z HL logies T & " fftlsO.Emmi
Pd+L z PdL logs | & ° ff dzt e®Emy
I=0M: logio5] & 21.17072

Cd* + (catechol) 2 Cd(catechol) (aq) 9.69072 1 Cd+H,L z CdL+2H logws | & -13.7 1=0.1M
s/ OEGCGET Al AAOA mro j AO 4
2H+L z HL 10015 ] & f fi=18.c™ iy tf
Cd+L z cdL 00105 | & nH=D.LM n ]
I=0M: logi5] & 9569072

La® + (catechol) ?* La(catechol) * 11.33787 1 La +H,L z LaL+2H logws | & -12.48 1=0.1M
2H+L z HL logies | & " f fih=18.bM f {f
La +L z LaL loges J & & dlt=dzls & )
I=0M: logio5] & 11.33787

Pr3 + (catechol) ?* Pr(catechol) * 12.18787 1 Pr+H,Lz PrL+2H logies | & -11.63 I=0.1M
2H+L z HL logies | & 2253642 1=0.1M
Pr+L 2z PrL logis j & 7 ts ddt="].dz4 f) f
I=0M: logio5] & 12.18787

Ncf* + (catechol) ?* Nd(catechol) * 12.37787 1 Nd+H,L z NdL+2H logws | & -11.44 1=0.1M
2H+L z HL 100105 ] & ffi=18.bM it
Nd+L z NdL 100105 ] & tstsht=dziyM m{
I1=0M: logio5] & 12.37787

Smi* + (catechol) 2 Sm(catechol) * 13.37787 1 Sm+HL z SmL+2H logws | & -10.44 1=0.1M
2H+L z HL 100105 ] & 1 qfh=18.tM it
Sm+L z SmL 100105 ] & sfh=&yMmt
I=0M: logio5] & 13.37787

EU** + (catechol) * Eu(catechol) * 12.93787 1 Eu+H,L 2 EuL+2H logis | & -10.88 1=0.1M
2H+L z HL loges | & " f fi=16.tM o
Eu+L z EuL | 0gio(]) = 11.65642 1=0.1M
I1=0M: logi5 ] & 12.93787

Gd* + (catechol) 2 Gd(catechol) * 13.07787 1 Gd+H,L z GdL+2H logis | & -10.74 1=0.1M
2H+L z HL loges | & " f fi=18.bM fy tf
Gd+L z GdL logis | & s si=0.4M f
I=0M: logio5] & 13.07787

Dy** + (catechol) % Dy(catechol) * 13.21787 1 Dy+H,L z DyL+2H logws | & -10.60 1=0.1M
2H+L z HL logis 1 & " f fi=18.M fintf
Dy+L z DyL logws | & 7 tstsh=).tMn{
I=0M: logi5 ] & 13.21787
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HG* + (catechol) % Ho(catechol) * 13.29787 1 Ho +H,L 2 HAd +2H logis ] & -10.52 I=01M
2H+L z HL logie3 [ & " ffi=6.6M Y
Ho +L z Hd logis j & 7 sfli=dstM ]
I=0M: logio5] & 13.29787

Er® + (catechol) ?* Er(catechol) * 13.30787 1 Er+H,Lz ErL+2H logies ] & -10.51 I=01M
2H+L z HL logip5 [ & " ffi=16.6M Y
Er+L z ErL logio(] )= 12.02642 1=0.1M
I1=0M: logio5] & 13.30787

Tni* + (catechol) 2 Tm(catechol) * 13.43787 1 Tm+H,L 2z TmL+2H logws | & -10.38 1=0.1M
2H+L z HL logies | & 2253642 1=0.1M
Tm+L 2 TmL 00105 ] & s h=8.M MY
I=0M: logio5] & 13.43787

YB** + (catechol) 2 Yb(catechol) * 13.54787 1 Yb+H,L 2z YbL+2H logws | & -10.27 1=0.1M
2H+L z HL 100105 ] & f fi=18.t™ iyt
Yb+L z YbL logws | & sfh=P.EMMY
I1=0M: logi05 ] & 13.54787

Lu®* + (catechol) % Lu(catechol) * 13.18787 1 Lu+H,L z LuL+2H logws | & -10.63 1=0.1M
2H+L z HL logis | & " ffii=6.6M MY
Lu+L 2z LuL logis | & 7 ts sh=1.dzM i §
I=0M: logio5] & Stet sa WA W

(U(VD)O )% + (catechol) % z (U(VI)O ,)(catechol) 16.25072 1 (UVI)O ) +HL 2 (UVINO )L+2H  logw(j)= -7.14 1=0.1M

(aq) s/ OEGCGET Al AAOA &0 J AO 4
2H+L z HL logio5 | & 16t llstB.br M
(UVI)O ) +L z (U(VI)O o)L | 0g10(] ) = 15.39642 1=0.1M
I=0M: logio5] & 16.25072

H + (U(V)O )2 +(catechol) 2% z 20.18072 1 (UVDO )L+H z (U(VNO ) HL | ogio(j) = 3.93 I=01M

(U(VI)O 2)H(catechol) 5/ OECET Al AAOA &0O) J AO 4
(UVNO,) +L z (UNVNDO )L log 10(1) = 15.39642 1=01M
(UVDO 2) +H+L 2z (U(VO 2)HL  logw(j)=19.32642 1=0.1M
I=0M: logio5] & 20.18072

H + (U(V)O )2 +2(catechol) 2 34.83429 1 (UQ)L+H L 2 (UO)HL, +H logs | & -4.38 I= 01M

(U(VI)O ,)H(catechol) 5/ OECET A1l AAOGA &0 ] AO 4
(UO)+L =z (UO)L logis ] & 7 tsistieqQimy
2H+L z HL logio5 [ & " it lstD.lr M
Ug)+2L+H z (UO)HL, logs ] & " tetet 6.0 M

I=0M: log 5 ] & 34.83429
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2H" +(U(V)O )% +3(catechol) 2 z 51.98429 1 (UOHL, +HoL 2 (UQ)HoLs +H  logws | & 25.60 1=01M
(U(VI)O ,)H,(catechol) 5> s/ OEGCET Al AAOGA &0O) ] AO 4
UQ)+2L+H 2z (UQ)HL, logis J & 7 tetet 6.0 M
2H+L z HL logis T & " dftisBiMmd
UQ)+3L+2H z (UO)H,Ls logiws J & " Isdzt IfigDYM &z
I=0M: logio5 ] & 51.98429
2.2.27. Salicylate
The ligand in its neutral form ist®&droxybenzoic acid (salicylic acid}iéDs. Theligand L ad is present in the database is salicylate
GH40s2. Its molecular weight is 136.106. Its structural formula is shown on the right. O\ 40
C
0. c
C CH
HC CH
N
C
H
Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
H" + (salicylate) 2 z H(salicylate) 13.7 -3.57E+4 1
2 H* + (salicylate) Z z H(salicylate) (aq) 16.672 -3.87E+4 1 HL+H z HL 1 0g10(] ) = 2.972 H= -3.57E+4
H+L z HL 1 0010(1)=13.7 H= -3E+3
2H+L z HL | 0gio(]) =16.672  H= -3.87E+4
Be?* + (salicylate) 2 z Be(salicylate) (ag) 13.49715 1 Be+HL z BeL+H logws | & -0.63 1=0.1M JH= 4E+3
H+L z HL logis T & 7 tstet =EWALAMIS H= -3.57E+4
Be+L z BelL 100105 ] & sfti=ffMIs H=-3.17E+4
I=0M: logi5] & 13.49715
H + Be?" + (salicylate) 2 z BeH(salicylate) * 15.70632 1 Be+HL z BeHL logis ] & 1.6 I= 1.0 M
H+L z HL logies T & 1329368 1= 1.0 M
Be+H+L 2z BeHL logies ] & 14.89368 1= 1.0 M
I=0M: logio5] & 18.70632
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B&?* + (OH) - + (salicylate) >z 20.19099 1 BeL z BeOHL +H logis J & -7.1 I1=1.0M

Be(salicylate)(OH) Be+L z Bel logis ] & 7 titizlgMds
OH+H 2z HO logies 1T & 7 tet MEG.BM M
Be+L+OH z BeOHL logis ] & " tythteWbmis
I=0M: logio5] 5 20.19099

Be** + 2 (salicylate) Z~ z Be(salicylate) > 23.37 1 BeL+HL z Bel, +H logis J & -3.4 I1=01M
Be+L z Bel logws ] & 7 tfti=fiMis
H+L z HL logies | & " tstet HEWAMIS
Be+2L z BelL logies ] & 7t lsB.6Md
I=0M: logio5 ] & 23.37000

H + Be?" + 2 (salicylate) > z BeH(salicylate) 5 28.70632 1 BeHL, z BeHl +H logis ] & -2.9 I=1.0M
Be+2H+2L z BeHL, logies 1T & " tedzt A0 ME
Be+H+2L 2z BeHL 10gi5 ] & gwWtifiFlOmiz
I=0M: logio5] & 28.70632

2H" +Be? + 2 (salicylate) Z z BeH(salicylate) 31.80948 1 Be+2HL z BeHL, logis ] & 3.8 I=1.0M

(aq) 2H+2L z 2HL logis | & " fRilsAOME
Be+2H+2L z BeHL; logis ] &6 7 todzt tlsROMEz
I=0M: logio5 ] & 31.80948

3Be? +3(0OH) - + 3 (salicylate) zz 66.891 1 3Be+3HL 2z Bels(OH); +6H logis | & -16.2 I=1.0M

Bes(salicylate)  3(OH)s* 3H+3L =z 3HL logws ] & 39.88104 [=1.0M
30H+3H # 3H;0 loges | & 4138152 |I= 1.0M
3Be+3L+30H z Bels(OH)s3 logis | & 65.06256 I=1.0M
I=0M: logio5] & 66.89100

H + Na* + (salicylate) Z z NaH(salicylate) (aqg) 13.41358 1 Na+HL z NaHL logw(j)= -05 1=0.1M
H+L z HL 1 0g10(]) =13.27285 1=0.1M
Na+H+L z NaHL logi(j)=12.77285 1=0.1M
I=0M: logio(j)= 13.41358

Md* + (salicylate) Z z Mg(salicylate) (aq) 5.75677 1 Mg+HL 2z Md +H logws | & -8.48 I=0. 5 M
H+L z HL logies T & 13.16322 1=0. 5 M
Mg+L z Md logws ] & 468322 |=0. 5 M
I=0M: logio5 ] & 575677

H + Mg?* + (salicylate) 2 z MgH(salicylate) * 141 - 2.65E+4 1 Mg +HL 2 MgHL 10gi5 ] & dztHfg 9.2E+3
H+L z HL 1 odio(1) =13.7 H= -3.57E+4
Mg+H+L 2z MgHL logw(j) =141  H= -2.65E+4

Al3* + (salicylate) > z Al(salicylate) * 14.37430 1 Al +HL z AIL+H logs | & -0.18 1=0.1M
H+L z HL logies | & 7 tstet HEWAMIS
Al +L z AlL logis ] & 3.09835 [=0.1M
I=0M: logio5 ] & 14.37430

Al3* + 2 (salicylate) Z z Al(salicylate) 2 25.18430 1 AL+HL z AlL, +H logis J & -2.89 1=0.1M
Al+L z AL logws | & 13.09285 1=0.1M
H+L z HL logies | &  13.27285 1=0.1M
Al+2L 2z Al, logies J & 2347570 1=0.1M
I=0M: logi5 ] & 25.18430
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A% + (OH) - + 2 (salicylate) 2z 31.62415 1 AL, z AI(OH)L, +H logios | & -7.13 1=0.1M

Al(salicylate) 2(OH)* Al+2L z AL, logis ] & " ftot IfiFD.EMdAz
OH+H 2z HO logies 1T & 7 tet MERD.BM Y
Al+2L+0OH z AI(OH)L, I 0g10(7) =30.12912 1=0.1M
I=0M: logio5] 5 31.62415

Al +2 (OH) - + 2 (salicylate) oz 35.51598 1 AI(OH)L, 2 AI(OH),L, +H logio(J)= -9.3 I=05M

Al(salicylate)  »(OH),* Al+2L+0H 2z AI(OH)L, I 0g10(]) =29.74543  1=05M
OH+H 2z HO lodis 1 & Stet M=DEM s
Al+2L+20H 2z AI(OH),L, | ogio(j) =34.17404 [1=05M
I=0M: logi5 ] & 35.51598

Al3* + 3 (salicylate) > z Al(salicylate) > 32.8 3

2 Al ¥ +2(OH) - + 2 (salicylate) z z 48.45689 1 2Al+2L 2z Al(OH),L, +2H l 0g10(] ) =17.9 1=0.1M

Al y(salicylate)  »(OH), (aq) 20H+2H =z 2H,0 logies [ & 7 Wt lsDEMM
2AI+2L+20H z Al,(OH),L, | 0g10(] ) = 45.46684 1=0.1M
I=0M: logio5] & 48.45689

H +K* + (salicylate) Z z KH(salicylate) (aq) 13.41358 1 K+HL z KHL logis ] & -05 I= 01M
H+L z HL logi5 1 & " tstot HEWIMIS
K+H+L 2z KHL logis ] & 7 st WDIM
I=0M: log5 ] & 13.41358

Ca&* + (salicylate) 2 z Ca(salicylate) (aq) 4.04677 1 Ca+HL z CaL+H logs | & -10.19 I=05M
H+L z HL logies | & 13.16322 1=05M
Ca+L z CalL logis ] & tch=08 M{ {f
I=0M: logio5] & 404677

H + Ca?" + (salicylate) 2 z CaH(salicylate) * 14.2 -2.95E+4 1 Ca+HL z CaHL logio5 | & dztHls 6.2E+3
H+L z HL lodi5 1 & s tg tHW - 3.57E+4
Ca+H+L z CaHL | ogy(}) = 14.2 _H= -2.95E+4

Mn(ll) 2* + (salicylate) Z z Mn(ll)(salicylate) 6.62715 1 Mn(l)+HL 2z Mn()L+H logs | & -75 1=0.1M

(aq) 5/ OECET Al AAOA &0 J AO 4
H+L z HL logis 1 & sStet HEWL WIS
Mn(ll) +L 2z Mn(ll)L l0gi5 ] & st M=W0.0 M Is
I=0M: logio5] & 6562715

Mn(ll) 2* + 2 (salicylate) >z 10.2 1 Mn(Il)L+HL 2z Mn(l)L , +H logis | & -9.7 1=0.1M

Mn(ll)(salicylate) & 5/ OECET A1l AAOA &0 ] AO 4
Mn(ll)+L 2z Mn(ll)L logws ] & 7 st W=0.0 MIs
H+L z HL 100105 ] & stet HEW.LMIs
Mn(ll) + 2 L z Mn(ll)L » 1005 ] & yt ltefo.6 M dz
I=0M: logie5 ] & 10.20000
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Fe(ll) 2* + (salicylate) Z z Fe(ll)(salicylate) 7.32715 1 Fe(ll)+HL z Fe(l)+H logws ] & -6.8 1=0.1M

(aq) s/ OECET Al AAOA &0°0) ] AO 4 ~
H+L z HL logies [ & 7 tstet HEWAMIS
Fe(Ih)+L z Fe(ll)L logws ] & 7 ZtIig0dMIs
I=0M: logi5] & 7.32715

Fe(ll) 2* + 2 (salicylate) zz 11.7 1 Fe()L+HL z Fe(lL , +H logis j & 8.9 1=0.1M

Fe(ll)(salicylate) & 5/ OECET A1l AAOA m0rO0 ] AO 4
Fe(ll) + L z Fe(ll)L 10gi5 ] & Z1t 0.0 MIs
H+L z HL logi5 [ & " tstet HEWAMIS
Fe(l)+2L z Fe(ll)L , logws | & 10.84570 1=0.1M
I=0M: logio5] & 11.70000

Fe(lll) 3% + (salicylate) Z z Fe(lll)(salicylate) * 17.55 -2.37E+4 1 Fe(lll) + HL z Fe(l)L+H logws | & 7 to tH=14.2E+4
(Original data for L Hatl=1.0M)
H+L z HL 1 ogio(1) =13.7 H= -3.57E+4
Fe(llh+L  z Fe(ll)L | 0g10(] ) = 17.55 _H= -2.37E+4

H + Fe(lll) 3 + (salicylate) zz 18.74073 1 Fe(lll) + HL z Fe(lHL logws ] & 7 Mt ifiF 0.1 M

Fe(lll)H(salicylate) 2 H+L z HL logis | & 7 tstet HEWLIMIs
Fe(lll) + H+ L z Fe(llDHL logs | & " GY%tIZE0IMIs
I=0M: logio5 ] & 18.74073

Fe(lll) 3% + 2 (salicylate) z z 29.55 1 Fe(llhL+HL =z Fe(lll)L , +H logis j & -1.7 1=0.1M

Fe(lll)(salicylate) 2 Fe(lll) + L z Fe(llL logws ] & 7 skt Iz B.1sNs
H+L z HL logis | & " tstet FEWIMIS
Fe(ll) +2 L z Fe(lllL logws | & " f %1t IEf6EMd
I=0M: logio5 ] & 29.55000

Fe(lll) 3 + 3 (salicylate) z oz 37.2 3

Fe(lll)(salicylate) O

Co(ll) 2* + (salicylate) Z z Co(ll)(salicylate) 7.92715 1 Co(ll)+HL z Co(ll)L +H logis | & -6.2 I1=01M

(aq) H+L z HL logies | & 7 tstet HEWAMIS
Co(ll)+L z Co(ll)L logs ] & 7 Wtz M is
I=0M: logi05] & 792715

Co(ll) 2* + 2 (salicylate) >z 12.3 1 Co(ll)L+HL 2z Co(l)L , +H logis ] & -89 1=0.1M

Co(ll)(salicylate) 2 s/ OECET Al AAOA &0 ] AO 4
Co(l) +L z Co(ll)L logws j & 7 WilWiMmlis
H+L z HL logis | & " tstet FEWIMIS
Co(ll)+2L z Co(lllL » logis | & 11.44570 1=0.1M
I=0M: logio5 ] & 12.30000

Ni?* + (salicylate) Z z Ni(salicylate) (aq) 8.12715 1 Ni+HL z NiL+H logws ] & -6.0 1=0.1M
H+L z HL logies | & " tstet HEWAMIS
Ni+L 2z NiL 1005 ] & Wit lEwLMIs
I=0M: logi5] & 8712715
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Ni%* + 2 (salicylate) Z z Ni(salicylate) 2z 12.6 1 NiL+HL 2z NiL, +H logios | & 8.8 1=0.1M
5/ OECET Al AAOA &0 J AO 4
Ni+L 2z NiL logws j & 7 WiE0LIMis
H+L z HL logies [ & 7 tstet HEWAMIS
Ni+2L 2z NiL, logio(])= 11.74570 1=0.1M
I=0M: logi05] & 12.60000

Cu(ll) 2?* + (salicylate) Z z Cu(ll)(salicylate) 11.34715 -1.87E+4 1 Cu(ll)+HL z Cu(ihL+H logis j & -2.78 1=0.1M _H=1.7E+4

(aq) (Original data for _HatI=0.5M)
H+L z HL logies | & 13.27285 1=0.1M H=-3.57E+4
Cu(l)+L z Cu(l)L logis | & 7 tsdzt iFQfMIs  H=-1.87E+4
I=0M: logio5] & 11.34715

Cu(ll) 2* + 2 (salicylate) >z 19.62 1 Cu(ilL+HL 2z Cu(lL , +H logis ] & -B.0 1=0.1M

Cu(ll)(salicylate) 2~ Cu(ll)+L =z Cu(ll)L logws | & 7 tsdzt IFQEMIs
H+L z HL 10015 | & Sttt HEW.EMIs
Cu(l)+2L z Cu(ll)L » logws | & sat MeB.EM dz
I=0M: logi05] & 19.62000

Zr?* + (salicylate) Z z Zn(salicylate) (aq) 7.62715 1 Zn+HL z ZnL+H logs ] & -6.5 1=0.1M
5/ OECET Al AAOA &0O) j AO 4
H+L z HL logies 1T & 7 sttt EWLEMIS
Zn+L 2z ZnL logiws | & 7 1t M=01MIs
I=0M: logi5] & 762715

G&* + (salicylate) > z Ga(salicylate) * 15.28430 1 Ga+HL z GaL+H logis ] & 0.73 1=0.1M
H+L z HL logis [ & " tstet HEWAMIS
Ga+L z GaL logis | &6 7 Mt led&iMIs
I=0M: logi05 ] & 18.28430

H + Ga* + (salicylate) 2 z GaH(salicylate) 2" 16.24073 1 Ga+HL z GaHL logio(]) = 1.9 I =01
H+L z HL logip(f)= 13.27285 1=0.1
Ga+H+L 2z GaHL 1 0g10(] ) = 15.17285 | =0.1
I=0M: logio5] & skt §f mhdz¥ te

Cd* + (salicylate) 2 z Cd(salicylate) (aq) 6.32715 1 Cd+HL z CdL+H logs | & -7.8 1=0.1M
s/ OEGET Al AAOA 0O 7] AO 4
H+L z HL 10015 | & 13.27285 1=0.1M
Cd+L z cdL logws | & ° st fF0.0 M Is
I=0M: logi5] & 6.32715

Ba* + (salicylate) 2 z Ba(salicylate) (aq) 0.2 3

H +Ba?* + (salicylate) > z BaH(salicylate) * 14.0 1 Ba+HL z BaHL logis J & 7 dzt to
H+L z HL logies | & 13.7
Ba+H+L =z BaHL 100105 ] & st dz
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H +La® + (salicylate) Z z LaH(salicylate) 2 15.78 -3.37E+4 1 La+HL z LaHL I 0gio(]) = 2.08 . H= 2E+3
(Original data for ,Hat1=0.1M)
H+L z HL 1 0g10(]) =13.7 H= -3.57E+4
la+H+L z LaHL logio(j)= 1578  H= -3.37E+4

2H* +La% +2 (salicylate) z z 32.06788 -6.64E+4 1 La+2HL z LaHl, logw(j) = 3.6 1=01M _H= 50E+3

LaH(salicylate)  ,* (Original data for ,Hat1=0.1M)
2H+2L =z 2HL l001(J)= 26.54570 1= 0A1M H= -7.14E+4
La+2H+2L 2z LaHl, logi(j)= 30.14570 I= 01M _H= -6.64E+4
I=0M: logi5] & 32.06788

H" + Pr 3" + (salicylate) 2 z PrH(salicylate) 2" 16.24073 -3.37E+4 1 Pr+HL z PrHL logws | & st hg0.1 M H= 2E+3
(Original data for JHat1=0.1M)
H+L z HL logis | & stet EWL S IM H= -3.57E+4
Pr+H+L 2z PrHL logies J & 18.17285 1= 0.1 M H= -3.37E+4
I=0M: logio5] & 16.24073

2 H* + Pr 3 +2 (salicylate) oz 32.16788 -6.73E+4 1 Pr +2HL z PrHL; logws ] & 7 et W=01M ,H= 41E+3

PrH,(salicylate) 2" (Original data for JHatl1=0.1M)
2H+2L z 2HL logi5 1 & 2654570 1= 01M H= -7.14E+4
Pr+2H+2L z PrHL, logis ] & 724580z |= 01M _H= -6.73E+4
I=0M: logi05] & 32.16788

H + Nd** + (salicylate) 2 z NdH(salicylate) 2* 16.24073 -3.47E+4 1 Nd + HL z NdHL logi5 | & st 01 M H= 1E+3
(Original data for JHatl1=0.1M)
H+L z HL logis ] & " tstet =ML S IM H= -3.57E+4
Nd+H+L z NoHL logws | & 15.17285 I= 0.1 M ,H= -3.47E+4
I=0M: logio5] & 16.24073

2 H* +Nd® + 2 (salicylate) oz 32.06788 - 6.56E+4 1 Nd +2HL z NdtL, logws | & 7 tet I=0.1M  H= 58E+3

NdH(salicylate) " (Original data for ,Hat1=0.1M)
2H+2L =z 2HL 100105 ] & 2654570 1= 0A1M H=-714E+4
Nd+2H+2L 2z NdHL, loges | & ".14%@z I= 01M _H= -656E+4
I=0M: logio5] & 32.06788

H + Sm** + (salicylate) Z z SmH(salicylate) 2 16.44073 - 3.49E+4 1 Sm+HL z SmHL logis | & 7 ftis01 M _ H= 8E+2
(Original data for ,Hat1=0.1M)
H+L z HL 100105 | & Stet =W S M H= -3.57E+4
Sm+H+L =z SniL loges | & 15.37285 I= 0.1 M ,H= -3.49E+4

I=0M: logio5 ] & 16.44073
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2H* + S + 2 (salicylate) z 2z 32.26788 -6.84E+4 1 Sm+2HL z Smhl, logws ] & " ot I=0.1M  H= 3E+3

Smb{salicylate)  ,* (Original data for ,Hat1=0.1M)
2H+2L =z 2HL 100105 ] & 2654570 1= 0A1M H= -7.14E+4
Sm+2H+2L z Snil, logies | & 30.34570 I= 0.1M _H= -6.84E+4
I=0M: logi5] & 32.26788

H + Eu® + (salicylate) Z z EuH(salicylate) 2 16.34073 -3.477E+4 1 Eu+HL z EuHL logio(j) = 2.0 1=0.1 M H= 1E+3
(Original data for ,Hat1=0.1M)
H+L z HL | 0010(1) =13.27285 1=01 ™M H= -3.57E+4
Eu+H+L 2z EuHL log(j)= 15.27285 I= 0.1 M ,H= -3.47E+4
I=0M: logio5] & 16.34073

2 H* + Eu® + 2 (salicylate) zz 32.26788 - 6.56E+4 1 Eu+2HL 2z EuHL; l ogio(]) = 3.8 1=01M  H= 5.8E+3

EuH(salicylate) 2" (Original data for JHatl1=0.1M)
2H+2L z 2HL logig(1)= 2654570 1= 01M H= -7.14E+4
Eu+2H+2L z EuHl, logw(j)= 30.34570 I= 0.1M _H= -6.56E+4
I1=0M: logi05] & 32.26788

H + Gd®* + (salicylate) 2 z GdH(salicylate) 2* 16.24073 -3.37E+4 1 Gd+HL z GdHL logi5 | & st hg01 M H= 2E+3
(Original data for _Hatl1=0.1M)
H+L z HL logis ] & " tstet =ML S IM H= -3.57E+4
Gd+H+L 2z GHL logws | & 15.17285 I= 0.1 M ,H= -3.37E+4
I=0M: logio5] 5 16.24073

2 H* + Gd® + 2 (salicylate) z 3 32.26788 -6.56E+4 1 Gd+2HL z GdHL, logis ] & 7 tct I=0.1M _ H= 5.8E+3

GdH(salicylate)  ,* (Original data for ,Hat1=0.1M)
2H+2L =z 2HL 100105 ] & 2654570 1= 01M H= -7.14E+4
Gd+2H+2L z G, logis | & 30.344570 I= 0.1M _H= -656E+4
I=0M: logio5] & 32.26788

H +Tb3 + (salicylate) 2 z TbH(salicylate) 2* 16.24073 -3.37E+4 1 Tb+HL z ThHL logis | & 7 st hF0.1 M H= 2E+3
(Original data for _Hatl1=0.1M)
H+L z HL logi5 | & sttt WEWL S IM H= -3.57E+4
Tb +H+L 2z TbHL logies J & 18.17285 1= 01 M H= -3.37E+4
I=0M: logio5] & 16.24073

2 H* + Tb3 + 2 (salicylate) oz 32.36788 - 6.68E+4 1 To+2HL 2z TbHL, I ogio(]) = 3.9 1=0.1M _H= 46E+3

TbH(salicylate) 2" (Original data for JHat1=0.1M)
2H+2L z 2HL logig(1)= 26.54570 1= 0.1M H= -7.14E+4
Tb +2H+2L 2z Tb HL, logw(j)= 30.44570 I= 01M _H= -6.68E+4
I=0M: logi5 ] & 32.36788
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H + Dy + (salicylate) % z DyH(salicylate) 2 16.04073 -3.27E+4 1 Dy +HL z DyHL logis | & 7 st =01 M H= 3E+3
(Original data for ,Hat1=0.1M)
H+L z HL logis | & " tstet fEWE M H= -3.57E+4
Dy +H+L 2z DyHL loges | & 1497285 I= 0.1 M ,H= -3.27E+4
I=0M: logio5] & 16.04073

2 H* +Dy® + 2 (salicylate) z z 32.26788 -6.22E+4 1 Dy+2HL 2z DyH,l, logis j & 7 tot I0.1M  H= 9.2E+3

DyH(salicylate)  ,* (Original data for ,Hat1=0.1M)
2H+2L z 2HL logi5 | & 2654570 1= 0.1M H= -7.14E+4
Dy +2H+2L 2z Dy Hl, loges ] & 3456z I= 01M _H= -6.22E+4
I=0M: logio5] & 32.26788

H" + Ho®*" + (salicylate) 2 z HoH(salicylate) 2* 16.14073 -3.37E+4 1 Ho+HL z HoHL logis | & st =01 M H= 2E+3
(Original data for JHatl1=0.1M)
H+L z HL logis 1 & stet =EWL S IM H= -3.57E+4
Ho+H+L 2z HdHL logis J & 18.07285 1= 0.1 M H= -3.37E+4
I=0M: logie5 ] & 16.14073

2 H* + Ho® + 2 (salicylate) zz 32.26788 -6.43E+4 1 Ho+2HL z HoHL, logi5 | & tet R=0.1M  H= 7.1E+3

HoH(salicylate) " (Original data for JHat1=0.1M)
2H+2L z 2HL logi5 | & 2654570 1= 01M H= -7.14E+4
Ho+2H+2L 2z HoHL; logs ] & 73450z |= 01M _H= -6.43E+4
I=0M: logio5] 5 32.26788

H +Er ** + (salicylate) 2 z ErH(salicylate) 2* 16.14073 -3.27E+4 1 Er+HL z ErHL logi(])= 1.8 1=01 M ,H= 3E+3
(Original data for ,Hat1=0.1M)
H+L z HL | 0010(]) =13.27285 1=01 M H= -3.57E+4
Er +H+L 2z ErHL logw(j)= 15.07285 I= 0.1 M ,H= -3.27E+4
I=0M: logio5] & 16.14073

2 H* +Er 3 +2 (salicylate) z z 32.06788 -6.56E+4 1 Er+2HL z ErHl, I ogwo(j) = 3.6. I=01M  H= 58E+3

ErH,(salicylate) 2" (Original data for _Hatl1=0.1M)
2H+2L z 2HL logie(1)= 26.54570 1= 0.1M H= -7.14E+4
Er +2H+2L 2z Er HlL, log(j)=30 .14570 I= 0.1M _H= -656E+4
I=0M: logio5] & 32.06788

H + Tm** + (salicylate) 2 z TmH(salicylate) 2* 16.14073 -3.27E+4 1 Tm+HL 2 TmHL logws | & st l+=01 M H= 3E+3
(Original data for JHat1=0.1M)
H+L z HL logi5 | & stet MEWL S IM H= -3.57E+4
Tm+H+L 2z TnHL logies J & 18.07285 1= 0.1 M H= -3.27E+4

I=0M: logi5 ] & 16.14073
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Equilibrium reaction Logios | & H (J/moal) Literature Remarks / conversions
reference

2H* + T + 2 (salicylate) z 2z 32.16788 -6.39E+4 1 Tm+2HL z TmHL, logws ] & " tct W=01M _ H= 7.5E+3

Tmh{salicylate)  ,* (Original data for ,Hat1=0.1M)
2H+2L =z 2HL 100105 ] & 2654570 1= 0A1M H= -7.14E+4
Tm+2H+2L z TmHL, logws ] & ".24%F0@z |= 01M _H= -6.39E+4
I=0M: logi5] & 32.16788

H +Yb% + (salicylate) Z z YbH(salicylate) 2 16.14073 -3.37E+4 1 Yb+HL z YbHL logies J & 7 st 1=01 M H= 2E+3
(Original data for ,Hat1=0.1M)
H+L z HL logis T &6 7 et f=WLSIM H= -3.57E+4
Yb+H+L 2z YbHL logies J & 18.07285 1= 0.1 M H= -3.37E+4
I=0M: logio5] & 16.14073

2 H* +Yb® + 2 (salicylate) zz 31.96788 -5.34E+4 1 Yb+2HL 2z YbHL, logws ] & 7 6t Is=s0.1M H= 18E+4

YbH(salicylate) 2" (Original data for JHatl1=0.1M)
2H+2L z 2HL logies T & 2654570 1= 01M H= -7.14E+4
Yb+2H+2L 2z Yb HL; logis ] & 7.0456@z |= 0.1M _H= -534E+4
I=0M: logio5 ] & 32. 77788

H +Lu® + (salicylate) 2 z LuH(salicylate)  2* 16.04073 -3.27E+4 1 Lu+HL z LuHL logws ] & 7 st M= 01 M H= 3E+3
(Original data for _Hatl1=0.1M)
H+L z HL logis ] & " tstet =ML S IM H= -3.57E+4
Lu +H+L 2z LuHL logws | & 14.97285 I1= 0.1 M ,H= -3.37E+4
I=0M: logio5] 5 16.04073

2H" +Lus + 2 (salicylate) z z 32.16788 -6.22E+4 1 Lu+2HL 2z LuH,L, logis ] & 7 tet W=0.1M L H= 9.2E+3

LuH(salicylate) " (Original data for ,Hat1=0.1M)
2H+2L =z 2HL 100105 ] & 2654570 1= 01M H= -7.14E+4
Lu +2H+2L z Lu HL; logws ] & 24590z |1= 01M _H= -6.22E+4
I=0M: logio5] & 32.16788

(U(VD)O ,) % + (salicylate) T2 13.23 1 (U(VDO ) +HL z (U(VI)O ;)L +H logwo(j)= -0.57

(U(VI)O )(salicylate) H+L z HL 1 0g10(]) =13.7
(UVDO ) +L 2z (U(VNO )L | 0gio(J ) =13.23

H + (U(VI)O )2 + (salicylate) z oz 15.73715 1 (U(vDO ) +HL z (U(VI)O ) HL logio(]) = 1.61 | =01 M

(U(VI)O ,)H(salicylate) H+L z HL l0g1o(1)=13.27285 1=01 M
(UVIDO ) +H+L 2z (U(V)O ,)HL logi(j)=14.88285 | =01 M
I=0M: logis] & " st WteW s

(U(VNO ) % + 2 (salicylate) 2z 23.40285 1 (U(VO )L+HL z (U(VO )L, +H logw(j)= -3.0 1=01M

(U(V1)O )(salicylate) (UVINO ) +L z (U(VNO 2L logio(j)=12.27570  1=01M
H+L z HL logis | & 7 tstet HEWLIMIs
Co(ll)+2L z Co(lL » 10gi5 | & f4tisBIMls
I=0M: logio5 ] & 23.40285
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2.2.28. Phthalate
The ligand in its neutral form is benzehg-dicarboxylic acid (phthalic acidxHgOs. Theligand L a# is present in the

database is phthalate,sE8404%. Its molecular weight is 164.116. Its structural formula is shown on the right. _ O\ 0
P
C C
~
07 DT cH
HC S—~ CH
C
H
Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
H + (H.BQ)  + (phthalate) 2 2z 9.166 1 B(OH); +L z B(OH)L logws ] & -0.07
H(H:BQ)(phthalate) H+H,BQ z HBQ logies 1T & 7 yt fteklz
H+H,BQ +L z B(OH)L l0gi5 ] & yt skzkz
2H" +(H,BQ)" +(phthalate) 2 z 13.647 1 B(OH) +HL z B(OH)HL logis | & -1
H(H.BQ)(phthalate) - H+H,BQ z HBQ logs J & 7 yt f ok
H+L z HL logi5 | & " st st
2H+H,BQ +L z B(OH)HL logwsJ & " tstet MW
H +(NH3) (aq) + (phthalate) 2 2z 10.544 1 NH +L 2z NHL 1005 ] & st te
H(phthalate)(NH 3)- NH +H z NH loges | & 9.244
H+NH; +L z NHL logws ] & " tsdzt lsffy
H" + (phthalate) 2 z H(phthalate) - 5.411 2.1E+3 1
2H*" + (phthalate) * z H(phthalate)  (aq) 8.361 4.7E+3 1 HL+H z HL logis | & " 1t yh=z2.1E+3
H+L =z HL logies T & 7 Ist fhb+4s2.6E+3
2H+L z HL 1005 ] & 7 At thr4s4.7E+3
Li * + (phthalate) % z Li(phthalate) - 0.9 1
B&* + (phthalate) 2 z Be(phthalate) (aq) 4.24355 1 | OEGCET Al AAOA 38§ © Jkwi &gt A0 ) " ddls -1
Be&”* +2 (phthalate) % z Be(phthalate) ,* 6.39355 1 | OECET Al AAQdy.#H © J kst eft AO ) 7 dadls -4
3Be? +3(OH) - + (phthalate) 2 z 37.15033 1 Bey(OH); +L z Bey(OH)sL logis ] & f 195 M
Bes(phthalate)(OH)  5* 3Be+30H z BeOH logis | & 7 tetft EQ.HIM M
3Be+30H+L z Be(OH)sL logs | & 34.73484 1=05M
I=0M: logio5] & 37.15033
Na + (phthalate) % z Na(phthalate) - 0.8 4E+3 1
Mdg* + (phthalate) * z Mg(phthalate) (aq) 2.52 1
Al®* + (phthalate) 2 z Al(phthalate) * 4.55033 1 | OECET Al AAOA ;0§ © T kYl {ygt AO ) dzt s -t
Al®* +2 (phthalate) % z Al(phthalate) 7.14711 1 | OECET Al AAOA 3 © J ksl dzic AO ) ~ dadls -4
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

2 Al 3% +2(OH) - + (phthalate) 2 z 27.64110 1 2AI+L 2z Al(OH),L+2H logio(J)= -2.50 I=05M

Al y(phthalate)(OH)  ,** 20H+2H 2z 2H,0 logies 1 & " Wt igleSmMyg
2AI+L+20H 2z Al,(OH).L logio(]) =24.95722 1=05M
I=0M: logio5] & 27.64110

2 Al 3% +2(OH) - +2 (phthalate) % =z 31.14465 1 2AI+2L 2z Al(OH),L, +2H logio(J)= -0.07 I=05M

Al y(phthalate) »(OH), (aq) 20H+2H =z 2H,0 | 00105 | Wt IfislO8 M
2AI+2L+20H 2z Al,(OH).L, logio(])=27.37722 1=05M
I=0M: logis] & " tetst sfymkls

3Al % +4(OH) - + (phthalate) 2 z 49.93349 1 3AI+L 2z Al3OH),L+4H logio(])= -8.47 I=05M

Al 3(phthalate)(OH) ;%" 40H+4H =z 4H,0 100105 ] & st hytS.H M
3AI+L+40H z Al3OH).L | ogwo(] ) = 46.44444  1=05M
I=0M: logio5] & 49.93349

K" + (phthalate) % z K(phthalate) 0.7 4E+3 1

C&* + (phthalate) 2 z Ca(phthalate) (aq) 2.45 1

H + Ca?" + (phthalate) 2 z CaH(phthalate) * 6.431 1 Ca+HL z CaHL logws | & st dzff
H+L z HL lodis | & st mMtsts
Ca+H+L 2z CaHL l0gs ] & Zt mMtets

Mn(ll) 2* + (phthalate) % z Mn(ll)(phthalate) 2.74 1.0E+4 1

(aq)

Fe(ll) 3 +(phthalate) ? z Fe(lll)(phthalate) * 7.35145 1 | OECET Al AAOQOA 3§ © J ki dzgt A0 ) " dt -

Fe(lll) 3 +2 (phthalate) 2 =z 12.2686 1 | OECET Al AAOCA 3 © ] kil €+t AO ) " o s -

Fe(lll)(phthalate) 2

Fe(lll) 3 +3(phthalate) 2 z 14.54145 1 I OECET Al AAOA , ;35§ © T kski €zt AO ) dzt 5 -

Fe(ll)(phthalate) 3

Co(ll) ?* + (phthalate) % z Co(ll)(phthalate) 2.83 7.9E+3 1

(aq)

H +Co(ll) 2* + (phthalate) 2 z 7.22777 1 Co(l) +HL z Co(I)HL logws ] & " st f1=05

Co(Il)H(phthalate) * H+L z HL logies 1T & 7 Mt cMERB i
Co(ll) +H+L =z Co(ll)HL logis ] & " Lkt slisff
I=0M: logi5] & 722777

Ni%* + (phthalate) > z Ni(phthalate) (aq) 2.95 7.9E+3 1

H" + Ni 2* + (phthalate) 2 z NiH(phthalate) * 6.64777 1 Ni+HL 2z NiHL logws | & " dzt W1=05
H+L z HL logies | & " Mt W6
Ni+H+L 2z NiHL | 0gyo(} ) = 5.57422 1=05
I=0M: logi5] & 6564777

Cu(ll) ?* + (phthalate) 2 z Cu(ll)(phthalate) 4.02 8.3E+3 1

(aq)

H +Cu(ll) # + (phthalate) 2 2z 7.13815 3.1E+3 1 Cu(ll) +HL z Cu(ll)HL logis ] &6 " tsthe01M H=1E+3

Cu(I)H(phthalate)  * 5/ OEGET A1l AAOGA & O ( A0 ) 7 dt -4
H+L z HL logis 1 & " Mt yDEBEMIs H= 2.1E+3
Cu(l)+H+L z Cu(Il)HL logis ] &6 7 Et F=D&EMIs H=3.1E+3
I=0M: logio5] & 7713815
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
Cu(ll) ?* +2 (phthalate) % = 5.3 1.5E+4 1 | OECET Al AAOGA A& O ( AG ) 7 d s -
Cu(ll)(phthalate) Z
Zn?* + (phthalate) % z Zn(phthalate) (aq) 2.91 1.3E+4 1
Zn?* + 2 (phthalate) % z Zn(phthalate) ,* 4.2 1
Ga* + (phthalate) 2 z Ga(phthalate) * 6.43145 1 | OECET Al AAOA ,,;#5 © Jkisi &t A0 ) 7 dd s [
Sr?* + (phthalate) 2 z Sr(phthalate)  (aq) 2.38 1
Y?* + (phthalate) 2 z Y(phthalate) * 4.74145 1 | OECET Al AAOA .35 © ] kel hgt A0 ) 7 dd s t
Cd* + (phthalate) % z Cd(phthalate) (aq) 3.35430 1 | OECET Al AAGA 38§ © TkfiBC AO ) " dt 5 -
H + Cd? + (phthalate) 2 z CdH(phthalate) * 6.29732 1 Cd+HL z CdHL logis j & " dzt Mi=1.0M
H+L z HL logis | & " Ist dddzfiy.B M
Cd+H+L 2z CdHL logis ] & " Ist Mmic=fy.2 M
I=0M: logio5] & 6.29732
Cct* + 2 (phthalate) ¢ z Cd(phthalate) ,* 3.69264 1 /| OECET Al AAOA o © T kfifgt AO ) 7 st d -t
H + Cd?" + 2 (phthalate) % z CdH(phthalate) » 7.76145 1 Cdl, +H 2z CdHk logws | & tet Zldz1.0M
Cd+2L z Cdi lodis T & ft sl=10M
Cd+2L+H 2z CdHL logws | & Zt Mi=1.0M
I=0M: logi5] & 7.76145
Ba?* + (phthalate) # z Ba(phthalate) (aq) 2.3 1
La®** + (phthalate) # z La(phthalate) * 4.74 1
Pr3* + (phthalate) 2 z Pr(phthalate) * 4.84145 1 | OECET Al AAOA ..o © J kil bgt A0 ) " d s [
Nc* + (phthalate) % z Nd(phthalate) * 5.16145 1 | OECET Al AAOQOA ;9§ © Tkl Fgt A0 ) azt 5 -
Sn* + (phthalate) 2 z Sm(phthalate) * 4.98145 1 | OECET Al AAGA #H © T ki ¥ @ A0 ) " dd s -t
EW* + (phthalate) > z Eu(phthalate) * 4.98145 1 | OECET A1l AAGA.,#H © T ki@ A0 ) ' dt -t
Gd* + (phthalate) 2 z Gd(phthalate) * 4.91145 1 | OECET Al AAOA ..o © Jkwikgt A0 ) 7 dd s [
Tb* + (phthalate) % z Tb(phthalate) * 4.74145 1 | OECET A1l AAOGA.vH © T kiihEgt A0 ) " ds -t
Dy** + (phthalate) ? z Dy(phthalate) * 4.76145 1 | OECET Al AAOA 3§ © T ktel Tt A0 ) azt 5 -t
Ho* + (phthalate) 2 z Ho(phthalate) * 4.83145 1 | OECET Al AAOGA #H © T ki gt AO ) 7 & -1
Er®* + (phthalate) % z Er(phthalate) * 5.04145 1 | OECET Al AAOQOA o5 © T kit AMD ) 7 d 6
Tni* + (phthalate) 2 z Tm(phthalate) * 4.81145 1 | OECET Al AAOA ,.#H © Jkwcibgt A0 ) 7 dd s [
YB** + (phthalate) % z Yb(phthalate) * 4.76145 1 | OECET ATl AAOA ;3§ © J kel hTt A0 ) 7 d s t
Lu* + (phthalate) ? z Lu(phthalate) * 4.93145 1 | OECET Al AAOA .35 © Jkwikgt A0 ) 7 dd s [
Pb(ll) 2* + (phthalate) 2 z Pb(ll)(phthalate) 3.59264 1 I OEGET A1l AAOA 35 © T ki ¥ Tt1.0AM )
(aq)
H +Pb(ll) 2* +(phthalate) 2 z 6.97732 1 Pb(Il) + HL z Pb(IHL l0gi5 ] & st slIz=1.0M
Pb(Il)H(phthalate) * H+L z HL lodis | & Ist dddzff).B &
Pb() +H+L  z Pb(I)HL l0gws J & i tsik=fb®
I=0M: logio5] & 6597732
Pb(ll) 2* +2 (phthalate) 2 z 4.82264 1 I OECET Al AAOA ;i35 © 1 kil tz€t 0AND ) S
Pb(Il)(phthalate) 2%
H +Pb(ll) 2* +2(phthalate) 2 z 8.99896 1 Pb(IDL , +H z Pb(INHL , logesj & " tf WHE10M
Pb(ll)H(phthalate) 5 Pb(lh+2 L z Pb(DL , logis [ & " Mt dds=1.0M
Pb(Il) + 2 L z Hz Pb(IHL » logosj & " Wt WiE=10M
I=0M: logio5 ] & 8299896
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Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
(U(VI)O ) 2* + (phthalate) 2 z 5.6643 1 | OECET Al AAOGA v © T kmifest AO ) " dt -1
(U(VDO ,)(phthalate)  (aq)
(U(VI)O »)2* + 2 (phthalate) % z 8.5843 1 | OECET Al AAOA ,v§ © Tkwi¥tet A0 ) " ws -1
(U(VD)O ,)(phthalate)  ,*
2 (U(V)O ;)2 +2(OH) - +2 (phthalate) 2 31.43187 1 2(U(VDO ) +2L z (U(VI)O 2)o(OH),L, +2H  logwo(]) =237
(U(VI)O ,) o(phthalate)  »(OH),* 1=01M
2H+20H 2z 2H,0 | ogs0(1) = 27.56684
1=0.1M
2(U(VNO ) +2L+20H 2 (U(VI)O 2)2Lo(OH), 1 0gw(]) = 29.93684
1=0.1M
I=0M: logio5] & 31.43187
2.2.29. NTA
The ligand in its neutral form MTA (nitrilotriacetic acidisHiNGs). Theligand L ag is present in the databasetise anion o

GHsNG:*. Its molecular weight i$88.115 Its structural formula is shown on the right.

0] o o
C C
N
0. CH
~ _ 2
C
0]
Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
H +(NTA)® z H(NTAY 10.29406 -1.9E+4 1 /| OECET Al AAOGA wH © T kylihe T0 ytkk T 0O yt ot
background electrolytes (Na/K/N(alkyl) ), allat 0.1 M. The average log -
value (9.65333) was converted to | =0 M.
2H" +(NTA) > z H(NTA) 13.24121 -1.8E+4 1 HL+H z HL logis ] & 252 I= 01 M
H+L z HL logis | & 9.65333 I= 01 M
2H+L z HL logs ] & 1217333 I= 01 M
I=0M: logio5] & 13.24121
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background electrolytes (Na/K/N(alkyl)
value ( 6.46) was copverted tol=0M.
Originaldata &A1 O . ( AQ Mand 208 .

), allat 0.1 M. The average log -

Equilibrium reaction Logios | & . H (J/moal) Literature Remarks / conversions
reference

3H* +(NTA)* z H(NTA) (aq) 15.24121 -1.6E+4 1 HL+H 2z HL logws ] & 2.0
2H+L 2z HL logws | & 13.24121
3H+L 2z HL logws | & 15.24121

4H* +(NTA) > z H(NTA)* 16.24121 -7.7E+3 1 HL+H z HL logs J & 1.0 I= 01 M
3H+L z HL log5 | & 13.95976 I= 01 M
4H+L z HL logws J & 14.95976 I= 0.1 M
I1=0M: logio5 ] & 16.24121

Li* +(NTA)® z Li(NTA) 2 3.09073 8E+3 1 I OECET Al AAOA 75 © T ki het AO ) dzt 5 -
/| OECET Al AAOGA FAid M( AD ) " &

B& +(NTA) > z Be(NTA)Y 9.07145 2.5E+4 1 I OECET Al AAOA ¥ © JTk¥i¥gt AO ) dzt 5 -
/| OECET Al AAOGA FAid M( AD ) " &

Na' + (NTA) > z Na(NTAR 1.84073 8E+3 1 I OECET Al AAOA 3§ © T ki fiC AOQ ) Izt 5 -
/| OECET Al AAOGA A d M( AD ) " &

H +Na* + (NTA)* z NaH(NTA) 10.808 4

Mg + (NTA) > z Mg(NTA) 6.78145 1.7E+4 1 | OECET AT AAOGA ;o5 © T ki B A0 ) ° a6 -t
| OECET Ai AAOA A O Mdand2W®€.) " &

A% +(NTA)* z AI(NTA) (aq) 13.32218 1 | OECET Al AAOA wH © Jkskligt A0 ) 7 dw -t

H +Al 3 +(NTA)* z AHNTA)* 15.22218 1 AL+H z AHL l0gi5 | & sh=".dzM
Al+L z AL | 00105 | & ts sh=f§.1 M
Al+H+L z AHL l ogio(]) = 13.3 1=01M
I1=0M: logio5 ] & 18.22218

A% +(OH)~ +(NTA)® z AI(NTA)(OH) - 22.0156 0 1 AL z AI(OH)L+H logis J & +5.09 1=0.1M
Al+L z AL logws | & s sit=f§.1 M
OH+Hz HO 100105 ] & tstel=¥.1 M fin {f
Al+L+OH z AI(OH)L logio(]) = 20.09342 1=0.1M
I1=0M: logio5 ] & 22.01560

A3 +2(OH) - +(NTA)¥* z AI(NTA)(OH) > 27.30544 1 AI(OH)L z AI(OH) L + H logw(j)= -8.28 1=01M
Al+L+OH z AI(OH)L logio(]) = 20.09342 1=0.1M
OH+H =z HO logies | & " tstelt=¥0.1 M fn {f
Al+L+20H z AI(OH),.L logio(])= 25.59684 1=0.1M
I=0M: logi05] & 27.30544

2A1 % +2(OH) - +2(NTA) * z Al,(NTA),(OH),* 45,58282 1 2AI(OH)L z Al,(OH),L, logw(j)=  1.82 1=05M
2Al+20H+2L  z 2AI(OHL logi(1) = 39.20022 1=05M
2AI+20H+2L  z AlOH),L, | 0gwo(]) = 41.020221=0.5M
I1=0M: logi5 ] & 4558282

K' +(NTA) ¥ z K(NTAY 1.24073 1.6E+4 1 /| OEGET Al AAOA w3H © Tkl EC AO ) " dzt 5 -t
| OECET Ai AAOGA £ d M( AO ) " &

H +K* + (NTA)® z KH(NTA) 10.788 4

Ca&" +(NTA)* z Ca(NTA)y 7.74145 -5.69E+3 1 | OECET Al AAOGA wH © T kizi&GCI O Et Mg T O Ekt Mt A

82




Equilibrium reaction Logios | & . H (J/moal) Literature Remarks / conversions
reference
Ca* +2 (NTA) ¥ z Ca(NTAR* 9.68073 -3.2E+4 1 | OECET Al AAOA ;95 © J kol hg 10 yt §wt AéckhbindE]
electrolytes (K/N(alkyl) 4), both at 0.1 M. The average log -value ( 9.04) was
converted to | = 0 M.
/| OECET Al AAOA A O Mgnd28C.) "~ &
Sc® + (NTA)* z Sc(NTA) (aq) 14.62218 1 | OECET Al AAOA ;35 © J kit AO ) » dt -t
SE* + (OH)~ +(NTA)® z Sc(NTA)(OH) 22.06218 1 ScL+OH z Sc(OH)L logws ] & Wi IfEf9.1 M
(Original data £l O ] AGr®
Sc+L =z ScL logies | & " tsftME0IM
Sc+L+0OH z Sc(OH)L logws ] & " f dzt =11 M
I1=0M: logio5 ] & 22.06218
Sc®* +2 (NTA) ¥ z Sc(NTA)> 26.02218 1 /| OECET Al AAOA ;35 © J kifhigt AO ) 7 dt - AT A
Mn(ll) 2 + (NTA) > z Mn(Il)(NTA) - 8.64645 5.4E+3 1 | OECET Al AAOA ;¢ © Jk¥W¥ihg 10 Wi gwt AdcrbindE]
electrolytes (K/Na), both at 0.1 M. The average log -value ( 7.365) was
convertedto | =0 M.
| OECET Al AAOA A O Mgnd28€C.) " &
Mn(l) 2* +2 (NTA) = z Mn(Il)(NTA) * 11.33073 -1.7E+4 1 | OECET Al AAOA ;3 © ] ktsdzl 8fy T O tsdzt ymt bAchginlnd A
electrolytes (K/Na), both at 0.1 M. The average log - value (10.69) was
converted to | =0 M.
/| OECET Al AAOA A & Mgnd28C.) ~ o
Fe(ll) 2* +(NTA)* z Fe(I)(NTA) - 10.18145 1 /| OECET Al AAOA ;36 © Jkai{@ A0 ) W dt -t
Fe(ll) 2 +(OH) " +(NTA)* z Fe(ll)(NTA)(OH) 2 12.93130 1 Fe(IlL z Fe(ll)(OH)L +H logio5 ] & -10.82 I= 01 M
OH+H z HO logs ] & 1378342 1= 01 M
Fe(lh) +L z Fe(lDL logies | & "8.90 I= 01 M
Fe(I)+L+OH z Fe(ll)(OH)L logies | & 11.86342 I= 0.1 M
I=0M: logio5] & 12.93130
Fe(ll) % +2(NTA) * z Fe(I)(NTA) ,* 12.62073 1 /| OECET Al AAOGA wH © | ksl gont AO ) " o 5 -t
Fe(lll) 3 +(NTA) > z Fe(ll)(NTA) (aq) 17.92218 1.3E+4 1 /| OECET Al AAOQA o © T ktskl @@t AO ) 7 dod 5 -4
| OECEIT Al AAOCA I O Mdnd 28QC.
H +Fe(lll) 3 +(NTA)® z Fe(ll)H(NTA) * 18.92218 1 Fe(lllL+H =z Fe(ll)HL logies ] & 1.0 = 05 M
Fe(ll) + L z Fe(llNL logis | & 1850669 1= 05 M
Fe(lll) + L+ H z Fe(ll)HL loges | & 16.50669 I= 05 M
I=0M: logio5] & 18.92218
Fe(lll) 3 +(OH)" +(NTA)*> =z 27.3456 0 1 Fe(ll)L  z Fe(l)(OH)L + H logi5 ] & -4.36 I= 01 M
Fe(Il)(NTA)(OH) - OH+H z HO logios | & 13.78342 1= 01 M
Fe(l) + L z Fe(llDL l0gie5 ] & 16.00 I= 01 M
Fe(lll) + L + OH z Fe(ll)(OH)L logis | & 28.42342 1= 01 M
I1=0M: logio5 ] & 27.34560
Fe(lll) 3 +2(OH) = +(NTA)® z 33.33544 1 Fe(l)(OH)L z Fe(l)(OH) ,L+H logs ] & -7.58 I= 01 M
Fe(l)(NTA)(OH) ,? Fe(lll) + L + OH z Fe(ll)(OH)L logws | & 25.42342 1= 0.1 M
OH+H =z HO logie5 ] & 1378342 1= 01 M
Fe(ll) + 2 OH + L z Fe(lll)(OH) L logies | & 31.62684 I= 01 M
I=0M: logi05 ] & 33.33544
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Fe(lll) 3 +3(OH) - +(NTA)® z 35.97171 1 Fe(l)(OH) ,L z Fe(ll)(OH) sL+H logis | & -10.72 I= 01 M

Fe(l)(NTA)(OH) &> Fe(lll) + 2 OH + L z Fe(ll)(OH) L logws ] & 31.62684 1= 01 M
OH+H 2z HO logis | & 1378342 1= 01 M
Fe(lll) + 30H + L z Fe(ll)(OH) 3L logis | & 34.69026 1= 0.1 M
I=0M: logio5] & 38.97171

Fe(ll) 3 +2(NTA) * z Fe(I)(NTA) * 25.92218 1 /| OECET Al AAOA ;¥ © 24.0k atl50¢ M.

2Fe(ll) 3 +2(NTA) * z Fe(ll) »(NTA), (aq) 35.73099 1 I OECET Al AAOA ;o3 © 30.%atli=l0.Cc 5 M.

2Fe(lll) 3 +2(OH) = +2(NTA) ¥ z 63.56282 1 2Fe(l)(OH)L  z Fe(lll) ,(OH).L, logws | & 9.14 I= 05 M

Fe(lll)  2(NTA),(OH),> 2Fe(ll)+2L+20H z 2Fe(ll)(OHL  logis | & 49.86022 I= 05 M
2 Fe(lll)+2 L +2OH z Fe(lll) »(OH),Lo 0gi05 | & 59.00022 I= 05 M
I1=0M: logi5] & 63.56282

Co(ll) * +(NTA)> z Co(ll)(NTA) 11.66145 -2E+3 1 | OECET A1 AAOA o0 © ] kst g2t A0 ) " da 5 -t
| OECET Al AAOA A 6 M( AO ) " &

Co(ll) 2* +(OH)~ + (NTA)* z Co(ll)(NTA)(OH) 2 14.43130 1 Co(llL 2 Co(ll)(OH)L + H l0gs | & -10.80 I= 01 M
OH+H z HO logis J & 1378342 1= 01 M
Co(lh) +L z_ Co(lhL logies | & 10.38 1= 01 M
Co(l) +L+OH z Co(ll)(OH)L logws | & 123.36342 I= 0.1 M
I=0M: logi5 ] & 14.43130

Co(ll) # +2(NTA) > z Co(Il)(NTA) * 14.97073 -1.8E+4 1 / OECET Al AAOA o5 © T kshhi gct A0 ) 7 dd 5 -4
/| OECET Al AAGA A &6 M( A0 ) " &

Ni2* + (NTA) > z Ni(NTA)" 12.79145 -1.0E+4 1 | OECET Al AAOGA wH © T ksl st AO ) 7 ot 5 -t
Original data for ,Hatl=0 .1 M.

NiZ" + (OH) "~ + (NTA)® z Ni(NTA)(OH) 2 15.49130 -4.081E+4 1 NiL z Ni(OH)L+H logio(])= -10.86 I=01M H= 25E+4
(/l OECET A1l AAOA A Q ( AG ) @z
OH+H z HO logw(j)= 13.78342 1=01M  H= -5581E+4
Ni+L 2z NiL logie(f)=11.50 1=0.1M H= -1E+4
Ni+L+OH z Ni(OH)L logw(j)= 14.42342 1=01M _ H= -4.081E+4
I1=0M: logio5 ] & 15.49130

NiZ" +2 (NTA) * z Ni(NTA) > 16.96073 -3.2E+4 1 | OEGET Al AAOQOA 35§ © | kskigeft A0 ) " dt -t
| OECET Al AAGAI=EI O M.(

Cu(ll) 2* +(NTA)* z Cu(ll)(NTA) 14.28145 -7.9E+3 1 Three values (12.7, 13.0, 13.3) for resp. Na as background electrolyte;
"corrected for background electrolyte” and K as background electrolyte. The
average log -value ( 13.0) was converted to | =0 M.
| OECET Al AAOA A @ Mand 28C.) az

H +Cu(ll) 2* +(NTA)® z Cu(IDH(NTA) (aq) 16.09503 1 Cu(llL+H =z Cu(ll)HL logis ] & 1.6 1=0.1M
Cu(l +L z_ Cu(IhL logies | & 13.0 1=01M
Cu(l)+L+H z Cu(Il)HL logws ] & 14.6 1=0.1M
I=0M: logio5] & 16.09503
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Cu(ll) 2* +(OH)" +(NTA)> z Cu(ll)(NTA)(OH) * 18.6513 -3.071E+4 1 QL z QuU(OH)L +H logs | & -9.2 I1I=0.1M _H= 3.3E+4
(/ OECET Al AAGA mAia M( AO ) " &
OH+H z HO log(j)= 13.78342 I=0.1M _H= -5581E+4
Q) +L z_ Qu(hL logi(f)= 13.0 I= 01M H= -7.9E+3
Q)+L+0OH 2z QUI)OH)L log(j)= 13.36342 I=0.1M _H= -3.071E+4
I1=0M: logio5 ] & 14.43130

Cu(ll) 2 +2(NTA) * z Cu(I)(NTA) * 18.04073 -3.5E+4 1 /| OECET Al AAOA wH © T ks¥igt AO ) ~» d6 -t
| OECET Al AAGAI=FEl O M.(

Z** + (NTA) * z Zn(NTA) 11.83645 -5.0E+3 1 /| OECET Al AAOA ¥ © 10.45 of 10366, depending on the background
electrolytes (K Cl/ KN@), both at 0.1 M. The average log -value ( 10. 555) was
converted to | =0 M.
| OECET Al AAGAI=EI & M.(

Zn®* + (OH) - + (NTA) * z Zn(NTA)(OH)* 15.4313 -1.081E+4 1 /| OECET Al AAOA .95 © -J0R orl T 1D.06, depending on the
background electrolytes (NaNO 3/KNQ), both at 0.1 M. The average log - value
(-10.08) was used.
ZnL z Zn(OH)L +H l0gi5 | & -10.08 1=0.1M . H= 5.0E+4
(/ OECET Al AAOGA mEia M( A0 ) " &
OH+H z HO logio(j)= 1378342 1=01M _ H= -5581E+4
Zn+L z ZnL logie(1)=10.66 1=0.1M H= -5.0E+3
Zn+L+OH 2z Zn(OH)L logio(j)= 14.36342 1=01M _H= -1.081E+4
I=0M: logi5] & 15.43130

Z?* +2(NTA) = z Zn(NTA)* 14.88073 -1.7E+4 1 I OECET Al AAOA ¥ © T kshi €mt A0 ) dzt 5 -t
/| OECET Al AAOA A 6 M( A0 ) "

G&" +(NTA)* z Ga(NTA) (aq) 15.67218 1 | OEGCET Al AAOA woH © T ktski g T 0 sttt yt /Aickybhind ET
electrolytes (Na/K), both at 0.1 M and 20°C. The average log - value (13.75)
was converted to | =0 M.

Ga&* + (OH) " +(NTA)* z Ga(NTA)(OH) 25.1856 1 GaLz GaOHL +H logis | & -2.27 1=0.1M
Ga+L z GaL logis | & 13.75 1=0.1M
OH+H z HO logis | & 13.78342 1=0.1M
Ga+L+OH z GaOHL l0gios ] & 23.26342 1=0.1M
I1=0M: logio5 ] & 25.18560

Ga&* +2 (OH) - +(NTA) ¥ z Ga(NTA)(OH)> 31.11544 1 GaOHLz Ga(OH)L + H logis | & -7.64 1=0.1M
Ga+L+OH z GaOHL logws ] & 23.26342 1=0.1M
OH+H 2z HO 1005 | & 13.78342 1=0.1M
Ga+20OH+L 2z Ga(OH)L logio(]) = 29.40684 1=0.1M
I1=0M: logio5 ] & 31.11544

Rb” +(NTA)* z Rb(NTAY 1.04073 1 /| OECET Al AAOA ¥ © T kdzi hic AO ) dzt 5 -t

Srzt + (NTA)® z Sr(NTA)" 6.27145 -2.2E+3 1 /| OECET Al AAOGA ;35 © J ki gt AO ) ~ dt -t
| OECET Ai AAOA A O Mqnd2B®C.) » &

Y3 + (NTA) > 2z Y(NTA) (aq) 13.34218 -2E+3 1 /| OEGET Al AAOA wsH © T kssigft AO ) ° dat -1t
| OECET Ai AAOA A 6 M.( A ) " &
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Y8 + (OH) ™~ +(NTA) ¥ z Y(NTA)(OH) 19.73218 1 YL+OH z Y(OH)L logies | & 6.39 1=01M
Y+L 2z YL logi(1)= 11.42 1=01M
Y+OH+L z Y(OH)L logw(j)= 17.81 1=01M
I=0M: logio5] & 19.73218
Y3 +2(NTA) * z Y(NTA)®> 22.33218 -1.3E+4 1 | OEGCET Al AAOA \woH © J ky itz st AO ) " dd s -1
Zr™ + (NTA)* 2 Zr(NTA) * 24.1 2.5E+4 1
P +(NTA)> z PA(NTAy 18.21896 1 | OECET Al AAOA ,#H © Jksb¥i@ A0 ) » wstd - AO
H +Pd% + (NTA) > z PdH(NTA) (aq) 26.24212 1 PdL+H z PdHL logies | & 7.82 I=1.0M
s/ OECET A1l AAOGA &0 J AO 4 7
Pd+L z PdL logies | & 17.0 1=1.0M
Pd+H+L 2z PdHL I 09105 $ 24.82 I=1.0M
I=0M: logi5 ] & 26.24212
2H* +Pd¥ +(NTA)> z PdH(NTA)* 26.74212 1 PdHL+H z PdHL loges J & 05 I=1.0M
5/ OECET Al AAOA &£0r0) 7 AO 4
Pd+H+L z PdHL l0gigs | & 24.82 1=1.0M
Pd+2H+L z PdHL logis | & 25.32 I=1.0M
I=0M: logio5] &5 26.74212
P +2 (NTA) * z Pd(NTA)," 24.30948 1 | OECET Al AAOA ,#H © J kit A0 ) » wstd - AO
2Pd? +2(NTA) > z Pd(NTA),> 38.23476 1 2PdL z Pdl, logis J & 2 I=1.0M
s/ OECET Al AAOA &0rO) ] AO 4
2Pd+ 2Lz 2 PdL logis 1 & 34.0 1=1.0M
2Pd+2L 2z Pdl logws | & 36.0 I1=1.0M
I1=0M: logio5 ] & 38.23476
Ag' +(NTA) > z Ag(NTAY® 5.60573 -2.6E+4 1 | OECET Al AAOA ,;#5 © J ki FlE 10 Ist &zit /dceyhind E1
electrolytes (Na/K), both at 0.1 M. The average log - value (4.965) was
converted to | =0 M.
/| OECET Ai AAOGA A& & M.( ADO ) dz
H +Ag* +(NTA)> z AgH(NTA) 13.01205 1 AgL+H z AgHL logis | & 7.0 I=1.0M
Ag+L z AgL logi(1)= 499625 1=1.0M
Ag+H+L 2z AgHL log(])= 1199625 1=1.0M
I=0M: logio5] & 13.01205
Ct* +(NTA) > z Cd(NTAy 11.04145 -1.6E+4 1 /I OECET Al AAOA 3§ © T kyl¥gt A0 ) " dtt -t
/| OECET Al AAOGA A O Mgnd2®Q.) * o
C* + (OH) - +(NTA) * z Cd(NTA)(OHY 13.36130 2.581E+4 1 CdL z Cd(OH)L +H logies | & -11.25 1=01M H= 46E+4
(/ OECET Al AAOA A Q M( A0 ) " &
Cd+L =z CdL logis | & "9.76 I1=01M  H= -1.6E+4
OH+H z HO logi(1)= 13.78342 1=0.1M H= -5.581E+4
Cd+L+OH z Cd(OH)L logis | & 1229342 1=0.1M  H= 2.581E+4
I1=0M: logio5 ] & 13.36130
Ct* +2 (NTA) ¥ z Cd(NTAR* 15.11073 -3.7E+4 1 I OECET Al AAOQA o © T ks A0 ) " ddt -t
| OECET Al AAOA A& @ Mand 20T ) S
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In3* +(NTA)* z In(NTA) (aq) 15.73218 1 /| OECET Al AAOA ,#H © JkskiTst A0 ) " dt -t
In3* +2(NTA) * z In(NTA) ,* 25.62218 1 /| OECET Al AAOA o © J ki dt AO ) &zt 5 -t
H +In 3 +2(NTA) > z InH(NTA) 2 29.13290 1 InL, +H 2z InHL, logws J & 2.87 1=0.1M
InN+2L 2 1InL, logio5 | & 23.70 1=0.1M
In+H+2L z InHL2 logiws ] & 26.57 1=0.1M
I=0M: logio5] & 29.13290
Cs" +(NTA)* z Cs(NTAY® 0.84073 1 /| OECET Al AAOA H © Tkl A0 ) " it -t
Ba22* + (NTA) > z Ba(NTA) 6.09145 -6.02E+3 1 I OECET Al AAOQA 9§ © T kMmi Tt AO ) &zt 5 -t
| OECET Al AAOA £ O MdndW®C.) " &
La® +(NTA)* z La(NTA) (aq) 12.39218 -3E+3 1 I OECET Al AAOQA #H © ] ktsizi ¥t AO ) azt 5 -t
| OECET Al AAOGA EI B M( AO ) " &
La® + (OH)" +(NTA)* z La(NTA)(OH) 18.29218 1 LaL +OH z La(OH)L logws | & B.9 1=01M
La+L z lalL logio5 | & 10.47 1=0.1M
La+OH+L z La(OH)L logw(])= 16.37 1=01M
I=0M: logio5] & 18.29218
La®* +2 (NTA) * z La(NTA)*> 19.76218 -8.7E+3 1 I OECET Al AAOA ,¥H © J ks¥iTmt AO ) dzt 5 -t
| OECET Al AAGA Al a M( AO ) " &
Ceé" +(NTA)* z Ce(NTA) (aq) 12.62218 -4.6E+3 1 /| OEGCET Al AAOA ¥ © 10.7,atlI=q1 M.
| OECET Al AAGA £ 6 M.( AO ) dz
Ce" +(OH)" +(NTA)* z Ce(NTA)(OHY 18.40218 1 Ce+OH z CegOH)L logws J & B.78 1=01M
5/ OECET Al AAGA &Z0Q) ] AO 4 7
Ce+L z Cd logio5 1 & 10.70 1=0.1M
Ce+OH+L z CegOH)L logio(])= 16.48 1=01M
I=0M: loga5] & 18.40218
Ce* +2 (NTA) > z Ce(NTA)> 20.58218 -1.3E+4 1 /| OEGET Al AAOA 3H © 1§.686,atI=Q1M.
| OECET Al AAOGA A O M( AO ) " &
Pr3* +(NTA)* z Pr(NTA) (aq) 12.79218 -5.8E+3 1 / OECET Al AAOA 7 © 10.8¢,atl=q1M.
Original data for JHatl=0 5 M.
Pr3* + (OH) "~ +(NTA) * z Pr(NTA)(OH)" 18.51218 1 PrL+OH z Pr(OH)L logws ] & B.72 1=01M
Pr +L z PrL logio(]) = 10.87 1=0.1M
Pr +OH+L z Pr(OH)L logw(j)= 1659 1=01M
I=0M: logio5] & 18.51218
Pr3* + 2 (NTA) > z Pr(NTA)> 20.94218 -1.7E+4 1 I OECET Al AAOA o7 © 19.02,atl=¢1M.
| OECET Al AAOGA Aid M( AO ) dz
Ncé* + (NTA)® z Nd(NTA) (aq) 13.02218 -6.2E+3 1 I OECET Al AAOA o7 © 1110, atI=Q1 M.
Original data for JHatl=0 5 M.
Ncf* + (OH) = + (NTA) > z Nd(NTA)(OHY 18.88218 1 Nl + OH z NdOH)L logws j & 5.86 1=01M
Nd+L z Nd logies | & 11.10 1=0.1M
Nd +OH+L z NdOH)L logis ] & 16.96 1=0.1M
I=0M: logio5] & 18.88218
Nt +2 (NTA) * z Nd(NTA)* 21.43218 -1.9E+4 1 / OEGET Al AAOA o35 © 193 ,atI=q1 M.
| OECET Ai AAOA &I & M.( ADO ) dz
Pm* +2 (NTA) ¥ z Pm(NTAY® 21.62218 1 | OECET Al AAOA ,#H © J kst A0 ) » dws - AO
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Sm* + (NTA) * z Sm(NTA) (aq) 13.24218 -7.1E+3 1 /| OECET Al AAOA ;o35 © 11.3®,atl=Eq1 M.
| OECET Al AAOA A 6 M.( AO ) " &

Sm* + (OH) " +(NTA) > z Sm(NTA)(OH) 19.83218 1 Snh+ OH z SnfOH)L logs ] & 6.59 1=01M
Sm+L z Sm logis | & 11.32 1=01M
Sm+OH+L z SnfOH)L logws j & 1791 1=0.1M
I=0M: logq5] & 19.83218

SM* +2 (NTA) > z Sm(NTAY 22.35218 -2.3E+4 1 I OECET Al AAOQA ,¥H © 2048 ,at1=Q1M.
| OECET Al AAOA A d M( AO ) " &

EP" +(NTA)* z Eu(NTA) (aq) 13.24218 -6.2E+3 1 / OEGET Al AAOA 3 © 11.3R,atl=q1M.
/| OECET Al AAGA &£ 6 M( A0 ) " o

EW* + (OH) " + (NTA) * z Eu(NTA)(OH) 20.08218 1 Eu + OH z EuWOH)L logws ] & 6.84 1=01M
Eu+L z Eu logios | & 11.32 1= 01M
Eu+OH+L z EUOH)L logws | & 18.16 1=01M
I=0M: loga5] & 20.08218

EUr* +2 (NTA) ¥ z Eu(NTA)* 22.56218 -2.5E+4 1 /| OEGET Al AAOA 3H © 20.64,atl=Q1M.
| OECET Al AAGA Al a M( A6 ) " o

Gd* +(NTA) ¥ z Gd(NTA) (aq) 13.27218 -3E+3 1 /| OECET Al AAOA ;.75 © 11.35,al=Q1 M.
| OECET Al AAGA A &6 M( AO ) " o

Gd* + (OH) " + (NTA) * z Gd(NTA)(OHY 19.81218 1 Gd +OH z GdOH)L logws ] & 6.54 1=01M
Gd+L z Gd logios 1 & 11.35 1=0.1M
Gd+OH+L z GdOH)L logis | & 17.89 1=01M
I=0M: logio5] & 19.81218

Gd* +2 (NTA) ¥ z Gd(NTAR* 22.58218 - 2.6E+4 1 I OECET Al AAOA o © 20.66,atl=Q1M.
| OECET Al AAOA &£ & M.( AD ) &z

Tb* +(NTA)* z Tb(NTA) (aq) 13.42218 -1E+3 1 I OECET Al AAOA o7 © 1150, atl=¢1M.
/| OECET Ai AAGA A & M.( ADO ) dz

Tb** + (OH) " +(NTA) > z Tb(NTA)(OH) 20.09218 1 TbL+OH z Th(OH)L logws j & 6.67 1=01M
Tb +L z ThbL logies | & 11.50 1=0.1M
Tb +OH+L =z Tb(OH)L logis | & 18.17 1=01M
I=0M: log o5 ] & 20.09218

Tb* +2 (NTA) * z Tb(NTA)*> 22.87218 -2.4E+4 1 /| OEGET Al AAOA ¥ © 20.96,atI=Q1M.
| OECET Al AAGA £ 6 M( AO ) az

Dy** +(NTA)> z Dy(NTA) (aq) 13.55218 0 1 /I OECET Al AAOA ¥ © 1168, atl=Q1M.
| OECET Al AAGA £ 6 M( AO ) az

Dy** + (OH) " + (NTA) * z Dy(NTA)(OH) 20.39218 1 DyL + OH z Dy(OH)L logws J & 6.84 1=01M
Dy +L z Dy logis | & 11.63 1=0.1M
Dy +OH+L z Dy(OH)L logies | & 18.47 1=0.1M
I=0M: log 05 ] & 20.39218

Dy* +2 (NTA) * z Dy(NTA)* 22.90218 -2.1E+4 1 / OECET Al AAOA o3H © 20.98,atl=q1M.
/| OECET Al AAGA &£ & M( A0 ) " o

Ho* +(NTA)® z Ho(NTA) (aq) 13.68218 8E+2 1 / OECET Al AAOA o3 © 11.7,al=¢1M
| OECET Ai  AAGA A 6 M.( A0 ) » &
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Ho* + (OH) " +(NTA) * z Ho(NTA)(OHY 20.34218 1 HoL + OH z HoOH)L logis | & 6.66 1=0.1M
Ho+L z Hd logios | & 11.76 1=01M
Ho +OH+L z HQOH)L logios | & 18.42 1=0.1M
I=0M: logio5] & 20.34218

HS* +2 (NTA) > z Ho(NTA)L* 22.98218 -1.9E+4 1 /| OECET Al AAOA o3 © 21.06,atI=q1M.
| OECET Al AAOGA £ d M( AD ) " &

Er¥* +(NTA)* z Er(NTA) (aq) 13.82218 0 1 /| OECET Al AAOA o © 11.%,atl=q1M.
| OECET Al AAOGA A& M( AD ) " &

Er¥* + (OH)~ +(NTA) * z Er(NTA)(OH)" 20.38218 1 ErL+OH z Er(OH)L logws | & 6.56 1=01M
Er +L z ErL logio(]) = 11.90 1=0.1M
Er +OH+L z Er(OH)L logio(])= 18.46 1=01M
I=0M: logi5s ] & 20.38218

Er¥* +2 (NTA) * z Er(NTA),> 23.01218 -1.3E+4 1 /| OEGET Al AAOA 3H © 2].00,atl=Q1M.
| OECET Al AAOGA A&id M( A0 ) " &

Tt + (NTA)®* z Tm(NTA) (aq) 13.99218 -4E+2 1 / OECET Al AAOA o © 172.0¢,atl=q1M.
| OECET Al AAOGA Aid M( A0 )Y " &

Tnt* + (OH) ™ + (NTA) > z Tm(NTA)(OH) 20.23218 1 T+ OH z Tn{OH)L logios | & 6.24 1=0.1M
Tm+L z Tnb logies | & 12.07 1=0.1M
Tm+OH+L z Tn{OH)L loges J & 18.31 1=0.1M
I1=0M: logio5] & 20.23218

T +2 (NTA) * z Tm(NTAY® 23.14218 -7.5E+3 1 I OECET Al AAOA o# ©21.R, al=¢1M.
| OECET Al AAOGA Aid M( AD ) " &

YB* + (NTA)* z Yb(NTA) (aq) 14.13218 -1E+3 1 I OECET Al AAOA o7 © 178 ,al=¢1M
/| OECET Al AAOGA A& M.( ADO ) dz

YB* + (OH) ™ + (NTA) > z Yb(NTA)(OH) 20.42218 1 YbL + OH z Yb(OH)L logios ] & 6.29 1=0.1M
Yb +L z YbL logies | & 12.21 1=0.1M
Yb +OH+L z YbOH)L logis | & 18.50 1=01M
I1=0M: logio5 ] & 20.42218

YB* + 2 (NTA) ¥ z Yb(NTA)*> 23.33218 -6.2E+3 1 / OEGET Al AAOA o35 © 214 ,atl=q1M.
| OECET AI AAOGA EAid M( AD ) " &

Lu® +(NTA)* z Lu(NTA) (aq) 14.24218 -1E+3 1 /| OEGET AT AAOA o3 © 1., atl=q¢1M.
| OECET AI AAOGA EAIid M( AD ) " &

Lu®* + (OH) " +(NTA) * z Lu(NTA)(OH) 20.54218 1 LuL +OH z Lu(OH)L logios | & 6.30 1=0.1M
Lu +L 2z LuL logies | & 12.32 1=0.1M
Lu +OH+L 2z Lu(OH)L logs ] & 18.62 1=0.1M
I=0M: logio5 ] & 20.54218

Lu* +2(NTA) * z Lu(NTA)> 2357218 -3E+3 1 / OECET Al AAOA o35 © 21.65,atl=Q1M.
| OECET Ai AAOGA EAid M( AD ) " &

Hf* +(NTA) * z Hf(NTA)" 23.6 2.0E+4 1

Hg(l) 2 +(NTA)®* z Hg(I)(NTA) 15.58145 1 | OECET Al AAOA ,w#H © J ktshigt A0 ) &zt 5 -t

Pb(Il) 2* +(NTA) % z Pb(I(NTA) 12.76145 -1.5E+4 1 /| OECET Al AAOA H © 7T kskfigrt AO ) ° d 6 -t
| OECET Ai AAOA A O Mdnd2®€.) " &

89




Equilibrium reaction Logios | & . H (J/moal) Literature Remarks / conversions
reference
H +Pb(ll) 2 +(NTA)® z Pb(I)H(NTA) (aq) 15.32984 1 Pb(IlL+OH 2z Pb(I)(OH)L logws ] & f1lts05M
Pb()+L  z Pb(IL logws | & 1115112 1=05M
Pb(I) +OH+L 2 Pb(I)(OH)L logws | & 7 tstot fiFlesMy
I=0M: logio5] & 18.32984
Pb(ll) % +2(NTA) * z Pb(I)(NTA) ,* 13.44073 1 | OECET Al AAOA ;35 © Jksiigt AO ) » dw - AO
Bi®* +(NTA)* z Bi(NTA) (aq) 20.12218 1 I OECET Al AAOA w¥H © Jkshi €t A0 ) dzt 5 -t
Bi%* +2 (NTA) * z BIi(NTA) > 28.42844 1 | OECET Al AAOA ,#H © J kifkigt AO ) » wstd - AO
(U(VNO )% +(NTA)* z (U(VI)O ,)(NTA) " 10.78145 1 /| OECET Al AAOA wH © T & gt 30Q M.
2.2.30. Citrate
The ligand in its neutral form &hydroxypropanel,2,3tricarboxylic acidcitric acid; GHsOy). The ligandLas it is present in _
the database is the anionsigO;*. Its molecular weight i$89.099 Its structural formula is shown on the right. /O
0—/cC
C (o}
\ NG
/C C
<™\ |
| OH 0
_/C%
O ]
Equilibrium reaction Logies ] & L H (3/mol) Literature Remarks / conversions
reference
H + (citrate) > z H(citrate) 2 6.396 3.3E+3 1
2 H* + (citrate) 5 z Hy(citrate) 11.157 1.3E+3 1 HL+H z HL logw(])= 4.761 _H= -2.0E+3
H+L z HL logio(1)= 6.396 H= 3.3E+3
2H+L z HL logio(j)=1 1.157 _H= 1. 3E+3
3 H* + (citrate) % z Hy(citrate) (aq) 14.285 -2.7E+3 1 HL+H z HL logw(j)= 3.128 = -4.0E+3
2H+L 2z HL logio(1)= 11.157 H= 1.3E+3
3H+L z HL logio(j)=1 4285 _H= -2.7E+3
Li* +(cirate) > z Li(cirate) > 1.47073 1 | OECET Al AAOA ,v§ © T kdd ket A0 ) " ds -1
Be&* + (citrate) % z Be(citrate) 6.01033 1 | OECET Al AAOA .30 © J kini het A0 ) dzt s -t
H +Be? +(citrate) > z BeH(citrate) (aq) 9.56955 1 Be + HL z BeHL logws] & " 1t t51=05M
H+L z HL logi5 1 & " Ist Ishydz5 M
Be+H+L z BeHL logws] & " Wi Zhs@&5m
I=0M: logi5 ] & 956956
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2H* +Be? +(citrate) * z BeH(citrate) * 12.98415 1 Be +H,L 2z Be HL logws] & 7 st IfiF 0.1 M
5/ OEGET Al A ADA= m5°0 |
2H+L z HL log5 ] & " tsdzt IR
Be +2H+L z BehlL logws] & " GtiFdiydy
I1=0M: logio5 ] & 12.98415
Be?* + 2 (citrate) > z Be(citrate) ,* 8.90516 1 /| OECET Al AAOA ;38 © 8L katlE0.C 5 M.
2Be? +2(citrate) ¥ z Bey(citrate) 15.72227 1 | OECET Al AAOGOA o385 © | ks i W A6 ) 7 ddls -t
2 Be? + (OH) " + 2 (citrate) >z 24.23979 1 Bel, 2 Bely(OH) +H log 105 ] & -4.87 I= 1.0 M
Bey(citrate)  ,(OH)* 2 Be+2L z Bel; logs] & 1348751 I= 10 M
H+OH z 2H,0 logo5 ] & 13.79384 1= 1.0 M
2 Be +2L+0H= Bel,(OH) log 05 ] & 2241135 I= 1.0 M
I1=0M: logio5 ] & 24.23979
2Be? +2(OH) - + 2 (citrate) >z 32.03755 1 Be,l, 2 Bely(OH), +2H logis] & -9.8 1=05M
Bey(citrate)  »(OH),* 2 Be+2L z Bel; logws] & " it WED5EM
2H+20H =z 2H,0 logio5 | & 27.45722 1=05M
2 Be+2L+20H 2z Bely(OH); logws] & " todzt IlFDB M
I=0M: logi05 ] & 32.03755
4 Be?" +2 (OH) - + 2 (citrate) >z 42.10547 1 2 Be + Bel,(OH), z Be 4L,(OH), logws] & 7 Wt lz=@.0M
Bey(citrate)  »(OH), (aq) 2Be+2L+20H z Bely(OH), l0g15] & " todzt I=t6BMY
4 Be +2L+20H 2z Bely(OH), logws] & " tentliFffPMdy
I=0M: logi5] & Myt sdzlsmW
4Be? +3(OH) - +2 (citrate) 3 z 52.19931 1 Be,Lo(OH), z Beyl,(OH); +H log 05 ] & -3.70 I1=1.0M
Bey(citrate)  »(OH)s 4 Be+2L+20H 2z Bely(OH), logws] & 7 tentliFfBMdy
H+OH z HO log 1057 & 13.79384 1=1.0M
4 Be+2L+ 3 OHz Bely(OH)s log 105 ] & 4854243 1=10M
I1=0M: logi5 ] & 52.19931
4 Be?" +4 (OH) - + 2 (citrate) Sz 60.67999 1 Be 4L,(OH)s 2 Beyl(OH)4 + H log 105 ] & -8.11 1=1.0M
Bey(citrate)  »(OH).> 4 Be +2L+30H 2z Bel,(OH);s log105] & 48.54243 1=1.0M
H+OH z HO log 10517 & 13.79384 1=1.0M
4 Be+2L+ 4 OHz Beyl,(OH), log 105 | & 57.22627 1=1.0M
I1=0M: logi5 ] & 60.67999
Na + (citrate) * z Na(citrate) 2 1.39073 1E+3 1 | OEGCET Al AAOA .9 © 0% atld40¢ 1 M.
Original data for ,Hatl=0 .1 M.
My?* + (citrate) > z Mg(citra te)" 4.86 8E+3 1 /| OECET A1l AAGA Al a M ( A0 ) " &
Mg+ + H + (citrate) % z MgH(citrate) (aq) 8.986 1 My +HL z MHL log 10(] ) =2.59
H+L z HL log 10(]) =6.396
My +H+L z MHL log 10(]) = 8.986
Mdg* +2H* +(citrate) % z MgH(citrate) * 12.157 1 My +HL 2 MyHL log 0o(J)= 1.0
H+L z HL log 1o(7) = 11.157
M +H+L z MHL log 1o(]) = 12.157
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A3 + (citrate) ¥ z Al(citrate) (aq) 10.10718 1 | OECET A1l AAOA 95 © 1 kaoi dzgt A Owhpnak *-dalt isthe
background electrolyte; log ws] s " atwlk sAT O A0 ) 7 d
tetraalkyl ammonium salt is the background electrolyte. The average log -
value (8.185) was converted to | =0 M.

Al® +2 (citrate) > z Al(citrate) > 15.07218 1 | OECET Al AAOA ;3§ © J ksifligt AOGO ) » dt - xH
background electrolyte; log ws] s " st sAlOT A0 ) 7 &
tetraalkyl ammonium salt is the background electrolyte. The average log -
value (13.15) was converted to | =0 M.

H +Al 3 +(citrate) % z AlH(citrate) * 12.91245 1 | OECET AT AAOGA #H © ] kisi 6t AO ) " *datisthe x E

background electrolyte; log ws] s " btws sAT O A0 ) 7 d
tetraalkyl ammonium salt is the background electrolyte. The average log -
value (5.235) was used in the conversion given below.
Al +HL z AlIHL log 1o(]) = 5.235 1=01M
H+ Lz HL logi 5] & B.75527 1=0.1M
Al + H+ L = AlHL log 10o(] ) =10.99027 1=0.1M
I1=0M: logio5 ] & 12.91245

3AI 3 +4(OH) - +3(citrate) % z 75.11817 1 3 A +3L 2z AlLs(OH); +4H log 10(] ) = 14.83 1=02M

Al s(citrate)  5(OH),* 4H+40H 2z 4H,0 log 1o(]) = 54.97619 1=0.2M
3 A +3L+40H 2z AlsLs(OH), log 1o(j) = 69.80619 1=0.2M
I1=0M: logio5 ] & 75.11817

K" + (citrate) * z K(citrate) 2 1.17 5.4E+3 1

Ca&* + (citrate) > z Ca(citrate) 4.85 -5.8E+2 1

H + Ca?" +(citrate) ¥ z CaH(citrate) (aq) 9.256 1 Ca+HL z CaHL log 10o(J)= 2. 86
H+Lz HL log 1o(1)= 6.396
Ca+H+ Lz CadL log o(])= 9.256

2H* +Ca? +(citrate) * z CaH(citrate) * 12.557 1 Ca+H,L z Cabl log 1o(]) = 1.4
2H+Lz HL log 1o(1) = 11.157
Ca+2H+ Lz CablL log 10(]) = 12.557

Mn(ll) #* + (citrate) ¥ z Mn(ll)(citrate) 5.18812 1 | OEGET A1 AAOA ,o¥H © 3] & atl= 0@ Mwhena Na'*- salt is the
background electrolyte; log 105] % 381 (alsoatl=0.1M)whena K*-
salt is the background electrolyte ; logis ] & 4715 (alsoatl=0.1 M)
when a tetraalkyl ammonium salt is the background electrolyte . The
average log -value ( 3.90667 ) was convertedto!l=0 M.

H +Mn(ll) 2* +(citrate) ¥ z Mn(ll)H(citrate) 9.55030 1 M)  +HL z M(l) HL log 10o(J)= 2.3 I= 01 M

(aq) H+Lz HL logi5 ] & " Ist WisIO.4 M
Mil) +H+ Lz M() HL log 10(j)=8.0 5527 I= 0.1 M
I1=0M: logis5 ] & 955030

2H* +Mn(ll) 2* +(citrate) ¥ z Mn(I)H (citrate) * 13.13275 1 M)  +HoL 2 M(ll) HL log 1o(])= 153 I= 015 M
s/ OECET Al AAGA @Ir®) | AO 4 -~
2H+L 2z HL logi 5] & 9.96763 1=0.15M
M) +2H+Lz M(>I) HL log 1o(]) = 11.46763 I= 0.15 M
I1=0M: logio5 ] & 13.13275

Fe(ll) 2* + (citrate) % z Fe(ll)(citrate) 6.08145 1 /| OECET A1l AAOA ;35 © 4B kat 1 E .M
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H +Fe(ll) 2 +(citrate) * z Fe(ll)H(citrate) 10.15030 1 Fe(ll) +HL z Fe(ll) HL log 10(])= 2.9 I= 01 M

(aq) H+ Lz HL log 105 | & 5.75527 1=0.1M
Fe(ll) +H+ Lz Fe(ll) HL log 10(] ) = 8.65527 I= 01 M
I1=0M: logi5 ] & 10.15030

2H* +Fe(ll) 2" +(citrate) > z Fe(ll)H ,(citrate) * 12.73275 1 Fe(ll) +H,L z Fe(ll) HL logw(])= 1.1 I= 015 M
5/ OEGET A1 AAOGA mro Jj AO 4
2H+Lz HL log15] & 996763 [1=0.15M
Fe(l) +2H+ Lz Fe(ll) HL log 105 ] & 11.06763 [1=0.15M
I1=0M: logio5 ] & 12.73275

H +Fe(ll) % +2 (citrate) Sz 13.34030 1 Fe(l) HL+L z Fe(ll) HL log o(j)= 3.19 I= 015 M

Fe(ll)H(citrate) & s/ OECET Ai AAOA m@mr©o) j AO 4 7
Fe(l) +H+ Lz Fe(l) HL logi5 ] & 848518 I= 0.15M
Fe(l) +H+ 2Lz Fe(ll) HL log 0(j)= 11.67518 I= 0.15 M
I1=0M: logio5 ] & 13.34030

Fe(lll) 3* + (citrate) ¥ z Fe(lll)(citrate) (aq) 13.15218 -2.8E+4 1 | OECET A1 AAOQA ¥ © 11.1@,at 1i=¢1Mwhena Na'- salt is
the background electrolyte; log 105 ] & 11.27 (alsoatl=0.1M)whena
K*- salt is the background electrolyte. The average log -value ( 11.23) was
converted to | =0 M.

H + Fe(lll) 3 + (citrate) % z Fe(lll)H(citrate) * 14.37745 1 Fe(lll) + HLz Fe(lll) HL log10(])= 6.7 I= 01 M
H+ Lz HL logi5 ] & B.75527 1=0.1M
Fe(lll) + H+ Lz Fe(ll) HL log 10(j)= 12.45527 I= 01 M
I1=0M: logios ] & 14.37745

Fe(lll) 3* + (OH) - + (citrate) >z 18.76087 1 Fe(ll) Lz Fe(lll OHL+H log10(])= -2.7 I= 01 M

Fe(ll)(OH)(citrate) Fe(lll) +L z Fe(lll) L log1(j)= 5.75527 1= 01 M
OH+H z HO logi5 ] & 13.78342 1=0.1M
Fe(lll) +L+OH 2z Fe(lll OHL log o(j)= 16.83869 I= 0.1 M
I1=0M: logio5] & 18.76087

2Fe(lll) 3 +2(OH) - + 2 (citrate) sz 52.39762 1 2 Fe(lll) +2L z Fe(lll) (OH),L, +2H logo(]j)= 21.2 I= 01 M

Fe(lll) (OH),(citrate) > 5/ OECET Al AAOA &0r©O) Jj AO 4
20H+2Hz 2 HO logis ] & " HWtisiDEMM
2 Fe(lll) +20H+2L =z Fe(lll) (OH).L, logi(])= 48.76684 1= 0.1 M
I1=0M: log 105 ] & 52.39762

Co(ll) ?* + (citrate) > z Co(ll)(citrate) 6.18145 1 | OECET Al AAOA .3 © 4P katlED.C 1 M.

H + Co(ll) 2* + (citrate) % z Co(I)H(citrate) 10.44030 1 Co(ll) + HLz Co(ll) HL log 10(]) = 3.19 I= 01 M

(aq) H+ Lz HL log 165 | & st WisIe.64 W
Co(ll) +H+ Lz Co(ll) HL log 10(] ) = 8.94527 I= 01 M
I1=0M: log 05 ] & 10.4403

2H* +Co(ll) 2* +(citrate) ¥ z Co(ll)H (citrate) * 12.76332 1 Co(ll) + HL z Co(ll) HL logw(j)= 1.2 I= 10 M
2H+Lz HL logi5 ] & 1014120 I= 10 M
Co(ll) +2H+ Lz Co(ll) HL log 10(j)= 11.34120 I= 10 M
I1=0M: logio5 ] & 1276332
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Ni%* + (citrate) > z Ni(citrate) 6.63478 1.6 E+4 1 | OEGCET Al AAOA 95 © 51L& atl 50Q Mwhen a Na'*- salt is the
background electrolyte; log 105] & 532 (alsoatl=0.1M)whena K*-
salt is the background electrolyte , 5.56 (also at 0.1 M) when a
tetralkyl ammonium salt is the background electrolyte . The average log -
value ( 5.35333) was converted to | =0 M.

] OECET Al AAOGA Al A M( AO ) ” &

Ni%* + 2 (citrate) % z Ni(citrate)  ,* 8.99573 1.2E+4 1 | OECET A1l AAOA o35 © 813 atl30Q Mwhen a K*- salt is the
background electrolyte; log 105] & 858 (alsoatl=0.1M) when a
tetralkyl ammonium salt is the background electrolyte . The average log -
value ( 8.355) was converted to | =0 M.

] OECET Al AAOGA Al A M( AO ) ” &

H" + Ni 2* + (citrate) * z NiH(citrate) (aq) 10.63530 1.53E+4 1 Ni +HL z NiHL l ogio(])= 3.385 1=0.1M H=12 EH4
( Original data for JHatl=0 1M
H+L z HL logig(1)= 5.75527 1=0.1M H= 33 EH3
Ni +H+L 2z NiHL l0g1o(]) =9.14027 1=0.1M  H= 153E+4
I1=0M: logie5 ] & 10'6353

2H* +Ni 2 +(citrate) ¥ z NiHy(citrate) * 13.33623 1 Ni + HL 2z Ni HL logo(j)= 17 I= 01 M
2H+Lz HL log 10(T)= 10.14120 1= 0.1 M
Ni +2 H+Lz NiHL log 10o(J)= 11.84120 I= 0.1 M
I1=0M: logi05 ] & 13.33623

H +Ni?* +2(citrate)  * z NiH(citrate) * 15.22003 2.8 E+4 1 | OEGET Al AAOA 35 © 5B kat | E 0.xM when a K*- salt is the
background electrolyte; log 105] & 544 (alsoatl=0.1M) when a
tetralkyl ammonium salt is the background electrolyte . The average log -
value ( 5.37)was used here.

NiL, +H z NiHL logw(j)= 537 1=01M _H= 16E+4
(Il OECET Al AAGA A A M( A0 ) " «
Ni +2 Lz NiL logip(1)= 8355 1=0.1M H= 12E+4
Ni +H+2z2z =Ni H, logw(])=13.725 I=0.1M  _H= 2.8E+4
I1=0M: logi05 ] & 15.22003
H +Cu(ll) 2 +(citrate) > z Cu(ll)H(citrate) 11.0503 0 1.13 E+4 1 | OEGET Al AAOA 95 © 3F katIE 0.CM when a K*- salt is the
(aq) background electrolyte; log 105] % 39 (alsoatl=0.1M) when a

tetralkyl ammonium salt is the background electrolyte
value ( 3.8)was used here.

. The average log -

Cu(l)  + HLz Cu(ll) HL log 10o(j) = 3.8 1=0.1M _H= 8E+3

(/ OECET Al AAOGA Aia Myp( A0 ) "

H+ Lz HL log 105 | & st W=l MW H=3.3E+3
Cu(ll) +H+ Lz Cu(ll) HL logo(J)= 9.55527 1=0.1M L H= 1.13E+4

I1=0M: logic5] & 11.0503
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2Cu(ll) 2 +2(citrate) > z Cu(ll) (citrate) > 16.94933 4.1E+4 1 | OEGCET Al AAOA 95 © 14.4 atl50Q M when a K*- salt is the
background electrolyte; log 105] & 14.8 (alsoatl=0.1 M) when a
tetralkyl ammonium salt is the background electrolyte . The average log -
value ( 14.6) was converted to | = 0 M.
| OECET Al AAOGA A & M.( A0 ) " &

Zn?* + (citrate) ¥ z Zn(citrate) 6.24645 8E+3 1 I OEGET A1 AAOA o35 © 4P% atl 0@ M whena Na'- salt is the
background electrolyte; log 105] 5 7 \bkdatdt=0.1 M) when a K *-
salt is the background electrolyte . The average log  -value ( 4.965) was
convertedto | =0 M.

/ OECET Al AAOGA Al a M( A0 ) " &

Zn?* + 2 (citrate) > z Zn(citrate) * 7.44073 2.5 E+4 1 /| OECET Al AAOA ;35 © 6B kat 1 E0.TM }

/] OECET Al AAOGA Al a M( AO ) " &

H +2Zn?" +(citrate) ¥ z ZnH(citrate) (aq) 10.25030 3.3E+3 1 Zn + HL z ZnHL log 10(] ) = 3.00 1=0.1M _H=0
(I OECET Al AAGAI=E @ N (

H+ Lz HL log 10(1) =5.75527 1=01M H=3.3E+3
Zn+ H+ Lz ZnHL log 10(] ) =8.75527 1=0.1M _H=3.3E+3
I=0M: logio5] & 10.25030

2H* +Zn? +(citrate) ¥ z ZnH(citrate) * 12.83623 1 Zn + KL 2z ZnHL log(])=1. 2 1=0.1M
5/ OECET Al AAGA &0 | AO 4 -
2H+Lz HL logio5 | & " tsdzt Isfg.6M dz
Zn+ 2 H+ Lz ZnHl log 1o(J)= 11.34120 1=0.1M
I1=0M: logi5 ] & 12.83623

Ga* + (citrate) > z Ga(citrate)  (aq) 11.94218 1 | OECET Al AAOA ;i35 © 10.62,atll C=0.1 M.

G&* + (OH) - + (citrate) * z Ga(OH)(citrate) 12.80560 1 Gd z GaOHL+H log 10(j)= -2.9 1=0.1M
H+OH z HO loge5 ] & 1378342 1=0.1M
Ga+ OH+ L z GaDHL log10o(])= 10.88342 [1=0.1M
I1=0M: logio5 ] & 12080560

Rb +(citrate) * z Rb(citrate) 2 1.13073 1 | OECET Al AAOA ;o) =0.49, &t1d0l1Q.

Sr?* + (citrate) * z Sr(citrate) 4.41 1

H +Sr2* +(citrate) > z SrH(citrate) (aq) 9.216 1 Sr + HLz SrHL log 1o(])= 282
H+Lz HL log 1o(J)=6.396
Sr+H+ L z SrHL log 10(J)= 9.216

2H* +Sr? +(citrate) ¥ z SrH,(citrate) * 12.53623 1 Sr + HL 2 SrHL log 10(J) = 0.9 1=0.1M
2H+ Lz HL log 1o(1)= 10.14120 1=0.1M
St +2H+ Lz SrHL log 1o(J) = 11.04120 1=0.1M
I1=0M: log 105 ] & 1253623

Y3 + (citrate) % z Y(citrate) (aq) 9.42 1

P& + (citrate) * z Pd(citrate) 4.67896 -4E+3 1 I OECET Al AAOA ,0&)=3.4p katld C 1.0 M.

/| OECET A1 AAOGA Al10 M.( AO ) 7

C#* + (citrate) 3 z Cd(citrate) 5.00145 8E+3 1 I OEGET Al AAOA o) =C8.72, &t 1401
/] OECET Al AAOGA Al a M( AO ) " &

C#* +2 (citrate) * z Cd(citrate) ,* 5.94073 2.0 E+4 1 / OEGET Al AAOA )= J3katlED.TM.

/] OECET Al AAOGA Al a M( AO ) " &
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I1=0M:  logo(]) =

10.18864

Equilibrium reaction Logws | & L H (3/mol) Literature Remarks / conversions
reference

H + Cd? + (citrate) ¥ z CdH(citrate) (aq) 9.33030 3.3E+3 1 Cd+HL z CHL  log(j)=218  1=01M H=0
(/l OECEI Al AAOCA Al Q@ M( AO ) ¢ 74
H+ Lz HL log 1o(J)= 5.75527 1=0.1M H=3.3E+3
Cd+H+Lz CHL log 10(j)=7.83527 [1=01M _H=3.3E+3
I=0M: logio(])= 9.33030

2H* +Cd?* + (citrate) * z CdH(citrate) * 12.73623 1 Cd +H,L z CdL log 10(j)= 1.1 1=0.1M
2H+Lz HL loge5 ] & 10.14120 1=0.1M
Cd+2H+ Lz CdbL log 1o(j)= 11.24120 1=0.1M
I1=0M:  logo(])= 12.73623

Cs' +(citrate) > z Cs(citrate) 2 0.96073 1 | OECET Al AAOA ,,&)=0.32 katid C 0.1 M.

Ba?* + (citrate) ¥ z Ba(citrate) 4.15 1

H +Ba? + (citrate) ¥ =z BaH(citrate) (aq) 9.086 1 Ba + HL z BaHL log 10o(J )= 2.69
H+ Lz HL log 1o(]) = 6.396
Ba+ H+ Lz BaHL log 1o(]) = 9.086

2H*" +Ba? +(citrate) * z BaH(citrate) * 12.33623 1 Ba + HL z BaHL log o(J)= 0.7 1=0.1M
2H+Lz HL log3 ] & 7 tsdzt IsfR.6M dz
Ba+ 2 H+L z BalL log 1o(J)=1 0.84120 1=0.1M
I=0M:  logio(])= 12.33623

La®* + (citrate) ¥ z La(citrate) (aq) 9.18 1

Ce* + (citrate) > z Ce(citrate)  (aq) 9.33218 1 | OECET Al AAOA ,,@)=(0.4] katld C 0.1 M.

Pr¥ + (citrate) % z Pr(citrate) (aq) 9.5 1

Ncf* + (citrate) % z Nd(citrate) (aq) 9.51 1

Pri* + (citrate) * z Pm(citrate)  (aq) 9.63218 1 | OECET Al AAOA ,,&)=0.71 katld C 0.1 M.

Sm' + (citrate) * z Sm(citrate) (aq) 9.59 1

EU* + (citrate) ¥ z Eu(citrate) (aq) 9.46 1

Gd* + (citrate) * z Gd(citrate)  (aq) 9.38 1

Tb® + (citrate) > z Tb(citrate) (aq) 9.30 1

Dy* + (citrate) ¥ z Dy(citrate) (aq) 9.34 1

Ho* + (citrate) % z Ho(citrate) (aq) 9.39 1

Er® + (citrate) ¥ z Er(citrate) (aqg) 9.41 1

Tni* + (citrate) > z Tm(citrate) (aq) 9.55 1

YB** + (citrate) * z Yb(citrate) (aq) 9.65 1

Lu® + (citrate) ¥ z Lu(citrate) (aq) 9.67 1

Hg(l) 2* + (citrate) % =z Hg(ll)(citrate) 12.18145 1 | OECET A1 AAOA ;) =009 katid ¢ 0.1 M.

Pb(ll) 2* +(citrate) * z Pb(ll)(citrate) 5.65896 1 | OECET Al AAOQGA ,F)=0143 katld C 1.0 M.

Pb(ll) 2* +2 (citrate) > z Pb(ll)(citrate) 2~ 6.52948 1 | OECET Al AAOA ;) =5.92, &t 1l0@.

H +Pb(ll) 2 +(citrate) ¥ z Pb(l)H(citrate) 10.18864 1 Pb(l) + H+ L z Pb(l) HL log o(])= 2.98 I= 10 M

(aq) H+ Lz HL log 105 | & 5.78652 1=1.0M
Pb(l) + H+ Lz Pb(l) HL log o(])= 876652 I= 1.0 M
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

2H* +Pb(ll) 2" +(citrate) > z Pb(I)H ,(citrate) * 13.26332 1 Pb(ll) + HL z Pb(ll) HL log 0(})= 17 I= 10 M
2H+Lz HL log 105 17 & 10.14120 1=1.0M
Pb(l) + 2 H+ Lz Pb(ll) HL log 1o(j)= 11.84120 I= 1.0 M
I1=0M: logio(])= 13.26332

H +Pb(ll) 2 +2(citrate) % z 12.03212 1 Pb(Il) L, +H z Pb(ll) HL log o(j)= 4.69 I= 1.0 M

Pb(Il)H(citrate) = Pbl) +2 Lz Pb(ll) L, logi5 ] & " Ist hgtfl.0M
Pb(l) +H+2L =z Pb(ll) HL2 log 1o(j) = 10.61 I= 1.0 M
I=0M: log 1o(j)= 12.03212

2Pb(Il) 2 +2(citrate) > z Phb(ll) (citrate) > 12.93476 1 | OECET Al AAOA ,)=0 1.7, at I'= C.0 M.

2Pb(ll) % +(OH)" + 2 (citrate) sz 18.58844 1 Pb(ll) L, +OH z Pb(ll) ,OHL log10o(])= 6.06 I= 10 M

Pb(ll) ,(OH)(citrate) > 2Pb() +2L =z Pb(l) L, log5 [ & " tsdzt =1.0M
2 Pb(ll) +OH+2 Lz Pb(l) ;,OHL logio(j)= 16.76 I= 1.0 M
I1=0M: logo(])= 18.58844

2Pb(ll) 2z +2(OH) -~ +2(citrate) ¥ z 25.42896 1 Pb(ll) ,OHL +OH z Pb(ll) ,(OH)L, log w(J)= 745 1= 10 M

Pb(ll) 2(OH),(citrate)  ,* 2Pb() +OH+2L 2z Pbl) ,OHL logi5 ] & " tskzi=WMBM
2 Pb(ll) + 2 OH+ 2 Lz Pb(ll) 5(OH),L, logo(J)= 2421 1= 1.0 M
1=0M: log1o(])= 25.42896

(U(VI)O ) # +(citrate) > 2z (U(VDO y)(citrate) 8.68145 1 | OECET Al A AQdy &) =07.4]akl = 0.1 M.

2 (U(V)O )2 +2(citrate) % z 21.21933 1 I OECET Al AAOA ,,&)=0 1§87 ,atl=E¢ .1 M.

(U(VNO ,) o(citrate)  ,*

H +(NH3) (ag) +(ci trate) * z H(NH)(citrate) 2 10.90762 1 NH +L z NHL log 10(] ) = 0.95 I= 0.15M
5/ OEGCET Al AAOA mrr©o) j AO 4
NH +H z NH logi15 7 & ut =66 M
H+NHs +L z NHL log 10(})=10 .194 I= 0.15 M
I=0M: log 0o(])= 10.90762

2H" +(H,SiOs) % + (citrate) ¥ z 23.15000 1 HSIO, +L z HSiOsL log 1o(J)= 0.11 1=05M

(H,SiOy)(citrate) % 2H+H ,Si0O, 2 HSIO, logis ] & " it HEB.HMM
2H+H 28i04 Z H;S|O4L |Og 10(]) = 22.34484 1=05M

1=0M:  log1o(]) =

23.15000
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2.2.31. HEDTA

The ligand in its neutral form isl-(2-hydroxyethylgthylenedinitrilotriacetic acid (HEDTApKieN20Oy). The
ligand L as it is present in the database is the af@leHisN.O7>. Its molecular weight i275.237 Its

structural formula is shown on the right.
Do not mix up this one with EDTA (negttion).

R N
// N—"C o
0 /
C
\C/O_
O
Equilibrium reaction Logs ] & . H (J/mol) Literature Remarks / conversions
reference

H + (HEDTA)* z H(HEDTA} 10.42573 -2.7E+4 1 | OECET Al AAOA ;35 © T kyl¥@ AO ) " ‘dehltisthe x g
background electrolyte; log 105 ] & 987 (also at1=0.1 M) when a K *-
salt is the background electrolyte. The average log - value (9.785) was
convertedto | =0 M.
| OECET Al AAGA A & M.( AO ) " &

2H* + (HEDTA)®* z H(HEDTA) 16.23288 -3.9E+4 1 HL+H z HL logo(j)= 538 1=01M _H=-12E+4
(Il OECET Al AAGA A A M( AO ) " &
H+L z HL logi5 ] & 9785 1=01M H= -2.7E+4
2H+L z HL log o(j)= 15165 1= 01M H=-3.9E+4
I1=0M: logio(])= 16.23288

3H* + (HEDTA)* z H(HEDTA) (aq) 19.06645 -3.44E+4 1 HL+H 2z HL logo(j)= 262 1= 01 M _H= 46E+
(Il OECET Al AAGA A A M( AO ) " &
2H+L z HL log 5] & 18165 1=0.1M H=-39E#4
BH+L z HL logs5 ] & 17.785 1=0.1M  H= -3.44E+4
I1=0M: logio(])= 19.06645

4H* + (HEDTA)* z H,(HEDTA} 20.66645 1 HL+H 2z HL log ()= 1.6 I= 1.0 M
3H+L =z HL logio5 ] & 17.84749 1=1.0M
4H+L z HL log 1o(J)= 19.44749 I= 1.0 M
I1=0M: logio(])= 20.66645
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Mg@* + (HEDTA)* z Mg(HEDTA) 8.28145 1.4E+4 1 | OECET Al AAOQA ,@&)=0 7p k atl 50Q M.
| OECET Al AAOGA Al M( AO ) " &

Al®* + (HEDTA)*> z AI(HEDTA) (aq) 16.32218 3.7E+4 1 | OECET Al AAOQA &) =0 14.%, atl0Q M.
| OECET Ail AAGA AIidAM( AO ) " &

H +Al 3 + (HEDTA)* z AIH(HEDTAY 18.46218 1 AL+H =z AHL log 10o(J)= 2.14 1=0.1M
Al+L =z AL log 1o(1) = 14.4 1=01M
Al+L+H 2z AHL log 10(J) = 16.54 1=0.1M
I1=0M: logo(])= 18.46218

Al% + (OH) " + (HEDTA)*> z AI(HEDTA)(OH)" 25.21560 1 AL z AIOHL +H log 105 ] & -4.89 1=01M
Al+L z AL logi5] & 144 1=0.1M
OH+Hz HO log 105 ] & 1378342 1=0.1M
Al+L+OH z AIOHL log 105 ] & 23.29342 1=0.1M
I=0M: log10(j)= 26.21560

Al® +2 (OH) - + (HEDTA)* z AI(HEDTA)(OH)> 29.59544 1 AIOHL z AI(OH).L +H log 105 ] & -9.19 1=01M
Al+L+OH 2z AIOHL log 105 ] & fict IEQEMY
OH+H z H20 log 1057 & 1378342 1=0.1M
Al+L+20H z AI(OH),L log 105 ] & 27.88684 1=0.1M
I=0M:  log 10(j) = 29.59544

C&" + (HEDTA)* z Ca(HEDTA) 9.38145 -2.7E+4 1 I OEGET A1 AAOA 1F)=O 811 kat 1 E 0.0M.
| OECET Ai AAGA Al A M( AO ) » &

Sc® + (HEDTA)* z Sc(HEDTA) (aq) 19.22218 1 | OECET Al AAOA ;&) =0 17. % atl 5 0Q M.

Mn(ll) 2* + (HEDTA)® z Mn(ll)(HEDTA) - 12.38145 -2.1E+4 1 | OEGET Al AAOA ,,&)=0 11k atlEqg1M.
| OECET Ai AAOGA Al A M( AO ) " &

Fe(ll) 2* +(HEDTA)* z Fe(l)(HEDTA) - 13.48145 -2.5E+4 1 | OECET Al AAOA &) =0 12.% atl=0Q M.
| OECET Ai AAOGA Al A M( AO ) " &

H +Fe(ll) 2* +(HEDTA)* z Fe(ll)H(HEDTA) (aq) 16.40003 -3.1E+4 1 Fe(l) +HL  z Fe(ll)HL log15] & 3812 1=01M _H= -4E+3
(/| OECET Al AAGA A a M( A0 ) " &
H+L z HL log15] & 9785 1=01M H= -2.7E+4
Fe(ll) + H + L z Fe(l)HL logs ] & 14905 1=0.1M _H= -3.1E+4
I=0M: log 10(j)= 16.40003

Fe(lll) 3 +(HEDTA)* z Fe(ll)(HEDTA) (aq) 21.62218 1 /| OEGCET Al AAOA &) =0 19.% atl 50Q M.

Fe(lll) 3 +(OH)  + (HEDTA)* z 31.52560 1 Fe(lllL z Fe(ll)OHL + H log105] & -3.88 1=01M

Fe(lll)(HEDTA)(OH) - OH+H z HO log 105 ] & 13.78342 1=0.1M
Fe(lll) + L z Fe(lNL log 1o(1) = 19.7 1=01M
Fe(lll) + L + OH z Fe(ll)OHL log 105 ] & 29.60342 1=0.1M
1=0M: logo(])= 31.52560

Fe(lll) 3 +2(OH) * + (HEDTA)* z 36.26544 1 Fe(llOHL =z Fe(ll)(OH) ,L+H log 105 ] & -8.83 1=0.1M

Fe(ll)(HEDTA)(OH) > Fe(lll) + L + OH z Fe(ll)OHL log 105 ] & 29.60342 1=0.1M
OH+H z HO log 105 | & 13.78342 1=01M
Fe(lll) + L + 2 OH z Fe(ll)(OH) ,L logys | & 34.55684 1=0.1M

1=0M:

log 1o(J) =

36.26544
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Fe(lll) 3* +3(OH) - + (HEDTA)* z 39.62171 1 Fe(ll)(OH) L z Fe(ll)(OH) L +H log 105 ] & -10.00 1=01M

Fe(ll)(HEDTA)(OH) % Fe(ll) + 2OH + L z Fe(ll)(OH) L logi5 ] & 3455684 1=0.1M
OH+Hz HO log 5 ] & 1378342 1=0.1M
Fe(lll) + 3 OH +L z Fe(lll)(OH) L log 105 ] & 3834026 1=0.1M
I1=0M:  logo(])= 39.62171

2Fe(lll) 3 +2(OH) - +2 (HEDTA) ¥ z 65.22804 1 2Fe(lllOHL  z Fe(lll) ,(OH),L, log5] & 2.38 I= 1.0 M

Fe(lll) (HEDTAY(OH),> 2Fe(lll) +20H+2L z_ 2 Fe(lllOHL logi3 1 & " syt b
2Fe(ll)+20H+2L z Fe(lll) ,(OH)l, logis5] & 61.77432 1= 10 M
I=0M: log1o(j)= 65.22804

Co(ll) 2" + (HEDTA)* z Co(ll)(HEDTA) - 15.78145 -2.7E+4 1 I OECET Al AAOA ;&) =0 14.5 atl 50Q M.
| OECET Al AAGA Aida M( AO ) " &

H +Co(ll) 2" + (HEDTA)* z Co(ll)H(HEDTA) (aq) 18.23503 1 Co(IlL+H 2z Co(INHL log5] & 2.24 1=0.1M
Co(ll) + L z Co(lhL logis ] 5 7 Mtlis0.1M
Co(ll) +H+L  z Co(l)HL log105 | & 16.74 1=0.1M
I=0M: log(j)= 18.23503

Co(lll) 3 +(HEDTA)* z Co(ll)(HEDTA) (aq) 39.12218 1 | OECET A1 AAOA 1) =0 37.% atl 50Q@ M.

Ni?* + (HEDTA)®* z Ni(HEDTA) 18.38145 -4.3E+4 1 | OEGET A1 AAOA ,,@) -0 17.% ati H0Q M.
| OECET Al AAOGA Aid M( AOG ) " o

H +Ni2* + (HEDTA)*> z NiH(HEDTA) (aq) 21.22461 1 NiL+H z NiHL logs ] & 2.54 I= 1.0 M
Ni+L =z NiL log ()= 17.16249 1=1.0M
Ni+H+L 2z NiHL log 1o(]) = 19.80249 1=1.0M
I1=0M:  logo(])= 21.22461

Cu(ll) 2* + (HEDTA)* z Cu(ll)(HEDTA) - 18.68145 -3.9E+4 1 I OEGET Al AAOA ;o) =O 17.% at1=0Q M.
| OECET Al AAGA Aid M( Ad ) "

H +Cu(ll) 2" + (HEDTA)* z Cu(ll)H(HEDTA) (aq) 21.34503 1 Cu(llL+H =z Cu(l)HL logs5 ] & 2.45 1=0.1M
Cu(l) + L z Cu(lhL log05 1 & 174 1=0.1M
Cull)+H+L  z Cu(l)HL log 105 ] & 19.85 1=0.1M
I=0M: log 1o(j)= 21.34503

Zn?* + (HEDTA)* z Zn(HEDTA) 15.88145 -3.5E+4 1 I OEGET Al AAOA ,,&)=0O 14.6 atl=0Q M.
| OECET Al AAGA Aia M( AO ) " &

G&* + (HEDTA)* z Ga(HEDTA)(aq) 20.02218 1 | OECET Al AAOA ) =0 1§.1 atl 50Q M.

G&* + (OH)" + (HEDTA)* z Ga(HEDTA)(OH) 29.42560 1 GaLz GaOHL +H log5] & -4.38 1=0.1M
Ga+L z GaL log 10(j)= 18.1 1=0.1M
OH+H z HO log5 ] & " tstet M=D.GM A
Ga+L+0OH z GaOHL log 10(] ) = 27.50342 1=0.1M
I1=0M: log1o(])= 29.42560

Srz* + (HEDTA)* v Sr(HEDTAY 8.08145 -2.1E+4 1 /| OEGCET AT AAOA ) =0 6B kat|ED.TM.
Originaldata A& 0  ( AGQ M * &

Y3* + (HEDTA)* z Y(HEDTA) (aq) 16.64218 -1.0E+4 1 /I OEGCET Al AAOA ,,)=0 147, atl=q1 M.
| OECET Al AAOGA Aid M( AOG )Y " o
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Y3 + (OH) - + (HEDTA)* z Y(HEDTA)(OH) 21.40218 1 YL+OH z YOHL logs j & 476 1=0.1M
5/ OEGCET Al AAOGA £0O) J AO 4
Y+L z YL log 5] & 14.72 1=01M
Y+OH+L z YOHL log 105 ] & 19.48 1=01M
I=0M: log(j)= 21.40218

Ag' + (HEDTA)*> z Ag(HEDTAY 7.31073 1 /| OECET Al AAOA &) =0 6p7% atl 50Q M.

C#* + (HEDTA)* z Cd(HEDTA) 14.98145 -4.3E+4 1 | OEGET Al AAOA ,,&)=0 13.7% atl50Q M.
| OECETI Al AAGA Aid M( AO ) " &

H + Cd? + (HEDTA)* z CdH(HEDTA)(aq) 17.55752 1 CdL+H z CdHL log105] & 2.30 I=1 0 M
Cd+L z CdL log 05 1 & 13.76249 1=1.0M
Cd+H+L =z CdHL log105 ] & 16.06249 1=1 .0 M
I=0M: logio(j)= 17.55752

In % + (HEDTA)* z In(HEDTA) (aq) 22.12218 1 Originaldata  for J atl= 0.1 Mat 20°C.

B&* + (HEDTA)* z Ba(HEDTA) 7.48145 -2.2E+4 1 /| OECET A1l AAQdy 1) =0 6P kat 1 =0.1 M.
| OECEI Al AAGA Al d M( Ad ) dz

La®* + (HEDTA)* z La(HEDTA) (aq) 15.40218 -1.7E+4 1 /I OEGET Al AAOGA ,,4) =0 13.48 ,at1=Q1 M.
| OECEI Al AAGA A d M( Ad ) dz

La®* + (OH)  + (HEDTA)* z La(HEDTA)(OH) 18.86218 1 LaL+OH z LaOHL logi5 ] & 3.46 1=01M
5/ OECET Al AAOGA &0O) ] AO 4
La+L z lalL log 105 ] & 13.48 1=0.1M
La+OH+L 2z LaOHL log15] & 16.94 1=0.1M
I=0M: log(j)= 18.86218

Ceé*" + (HEDTA)* z Ce(HEDTA) (aq) 16.01218 -2.1E+4 1 I OEGCET AT AAOA ,,@)=0 14.89, atI'=Q.1 M.
| OECET Al AAGA Al d M( Ad ) dz

Pr¥* + (HEDTA)*> z Pr(HEDTA) (aqg) 16.53218 -2.3E+4 1 /I OEGCET Al AAOA ,,@)=0 14. &1, atI=Q1 M.
| OECET Al AAOGA Abd M ( Ad )

Pr3* + (OH) " + (HEDTA)*> z Pr(HEDTA)(OHYy 20.32218 1 PrL+OH z PrOHL logis] & 3.69 1=01M
5/ OECET Al AAOA &Z0O) ] AO 4
Pr+L z PrL log 105 1 & 14.61 1=0.1M
Pr +OH+L z PrOHL log15] & 18.30 1=0.1M
I=0M: logi(j)= 20.32218

Ncé* + (HEDTA)*> z Nd(HEDTA)(aq) 16.80218 - 2.5E+4 1 /I OECET Al AAOA ,,@)=0 14.88,atI=Q.1 M.
| OECET Al AAOGA A d M( AD ) " &

Ncf* + (OH) - + (HEDTA)*> z Nd(HEDTA)(OH) 20.39218 1 NdL + OH z NdOHL log105] & 3.59 1=01M
5/ OEGCET Al AAOA &0O) J AO 4
Nd+L z NdL logi05 1 & 14.88 1=01M
Nd +OH+L z NdOHL log105 | & 18.47 1=0.1M
I=0M: log1o(j)= 20.39218

Sm* + (HEDTA)* z Sm(HEDTA)(aq) 17.23218 -2.9E+4 1 | OEGCET Al AAOA ,,&)=0 15.&,atlEC 0.1 M.
| OECETI Al AAGA Aid M( A0 ) " &
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Sm* + (OH) "~ + (HEDTA)* z Sm(HEDTA)(OH) 20.93218 1 Snmh+OH z SnOHL logi5] & 3.70 1=0.1M
5/ OEGET A1 AAOA &0 7] AO 4
Sm+L z Smh log5 ] & 158.31 1=01M
Sm+OH+L z SnDHL log 5] & 19.01 I =0.1M
I=0M: logo(])= 20.93218

EW* + (HEDTA)*> z EUu(HEDTA) (aq) 17.26218 -2.9E+4 1 I OECET Al AAOA ,,&) =0 15. %4, atIE Q1 M.
| OECET A1 AAOGA A d M( AO )

EU* + (OH) " + (HEDTA)* z Eu(HEDTA)(OH) 21.29218 1 EuL+OH z EUOHL log 105 ] & 2.03 1=0.1M
s/ OECET Al AAOA &0c0) ] AO 4
Eu+L z Eu log 5] & 18.34 1=0.1M
Eu+OH+L z EUuOHL log 105 ] & 19.37 1=0.1M
I=0M: logo(])= 21.29218

Gd* + (HEDTA)* z Gd(HEDTA)(aq) 17.12218 -2.8E+4 1 /| OEGCET Al AAQdy . 0&) O 15. 20, at1 =0.1 M.
| OECET A1 AAOGA A O M( AO )

Gd* + (OH) " + (HEDTA)* z Gd(HEDTA)(OH) 21.10218 1 Gd +OH z GdHL log 05 ] & 3.98 1=0.1M
5/ OECET Al AAOA &Z00) ] AO 4 7
Gd+L z Gd log 105 ] & 18.20 1=0.1M
Gd+OH+L z GdHL log 105 ] & 19.18 1=0.1M
I=0M: logo(j)= 21.10218

Tb* + (HEDTA)* z Tb(HEDTA) (aq) 17.20218 - 2.4E+4 1 I OECET Al AAOA ,,@)=0 15. 28, atl=Q.1 M.
| OECET Al AAGA A1 O M( AO )

Tb** + (OH) - + (HEDTA)* z Tb(HEDTA)(OH) 21.72218 1 TbhL + OH z ThOHL log 105 ] & 2452 1=0.1M
5/ OECET Al AAOA &Z00) ] AO 4 7
Tb +L =z TbL log 105 ] & 18.28 1=0.1M
Tb +OH+L =z TbOHL log 105 ] & 19.80 1=0.1M
1=0M: logio(])= 21.72218

Dy** + (HEDTA)*> z Dy(HEDTA) (aq) 17.18218 -2.0E+4 1 | OEGET Al AAOA ,,&)=0 1526 ,atl=q1M.
| OECET A1 AAOGA Al M( AO H

Dy* + (OH)~ + (HEDTA)*> z Dy(HEDTA)(OH) 22.06218 1 DyL + OH z DyOHL log 105 ] & 2.88 1=01M
5/ OEGET A1 AAOA &0 ] AO 4 7
Dy +L z Dy log5] & 15.26 1=0.1M
Dy +OH+L z DyOHL log15] & 20.14 1=0.1M
I=0M: logo(])= 22.06218

Ho* + (HEDTA)* z Ho(HEDTA) (aq) 17.20218 -1.4E+4 1 /I OECET Al AAOA ,0F)=0 15.28 , at = Q.1 M.

/ OECEI Al AAOAI7E A M( AO




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

HG* + (OH) " + (HEDTA)>* z Ho(HEDTA)(OH) 22.32218 1 Hd + OH z HoOHL logo5 ] & B.12 1=0.1M
5/ OECET Al AAOA &£0r0) J AO 4
Ho+L z Hd log 105 | & 15.28 1=0.1M
Ho+OH+L z HAOHL log 105 ] & 20.40 1=0.1M
I=0M: log1o(j)= 22.32218

Er®* + (HEDTA)*> z Er(HEDTA) (aqg) 17.30218 -1.0E+4 1 I OECET Al AAOA ,&)=0 15.38,at 1= Q1 M.
| OECET Ai AAGA Al A M( AO ) " &

Er® + (OH)" + (HEDTA)* z Er(HEDTA)(OHy 22.44218 1 ErL+OH z ErOHL log15] & B.14 1=0.1M
5/ OEGCET A1 AAOA &0 ] AO 4
Er+L 2z ErL log 10(]) = 15.38 1=0.1M
Er+OH+L 2z ErOHL log 10(] ) = 20.52 1=0.1M
I=0M:  log 1o(])= 22.44218

Tni* + (HEDTA)* z Tm(HEDTA)(aq) 17.48218 -7.5E+3 1 I OECET Al AAOA )0 15.56,atl=C 0.1 M.
| OECEI Al AAGA mAIAM( A0 ) "

Tni* + (OH) - + (HEDTA)* z Tm(HEDTA)(OH) 22.59218 1 Tn+OH z TnOHL logsj & 511 1=0.1M
s/ OECET A1l AAOA &0rO J AO 4 7
Tm+L z TmL log 10(1) = 15.56 1=0.1M
Tm+OH+L z TnOHL log 10(J) =20. 67 1=0.1M
I=0M: logio(])= 22.59218

YB* + (HEDTA)* z Yb(HEDTA) (aq) 17.75218 -8.7E+3 1 I OECET Al AAOA ,,&)=0 158 ,atl=EQ1 M.
| OECET Al AAGA mAIaM( A0 ) " «&

YB* + (OH) " + (HEDTA)* z Yb(HEDTA)(OH) 22.96218 1 YbL + OH z YbOHL log5 ] & 5.14 1=0.1M
5/ OECET A1l AAOA &0rO J AO 4 7
Yb+L z Yb log 10(1)= 15.38 1=01M
Yb +OH+L z YbOHL log 10(] ) = 20.52 1=0.1M
I1=0M: logio(])= 22.44218

Lu** + (HEDTA)* z LU(HEDTA) (aq) 17.85218 -9.2E+3 1 | OECET Al AAQdy o) =0 15.%,at1=0.1 M.
| OECET Al AAGA Al M( AO ) " &

Lu¥* + (OH) " + (HEDTA)* z Lu(HEDTA)(OH) 22.98218 1 LuL+OH z LuOHL log15] & B.21 1=0.1M
5/ OECET Al AAOA &0rO) J AO 4
Lu +L 2z LuL log 1o(J)= 15.83 1=0.1M
Lu +OH+L z LuOHL log 10o(])=2 1.04 1=0.1M
I=0M: logio(j)= 22.98218

Hg(l) 2* + (HEDTA)* z Hg(ll)(HEDTA) - 21.38145 -8.36E+4 1 / OEGET AT  AAOA 1) =0 20.1 atl 50Q M.
| OECET Al AAGA Al A M( AO ) " &

Hg(l) #* +(OH)" + (HEDTA)* z Hg(I)(HEDTA)(OH) > 26.55130 1 Hg(I)L z Hg(I)OHL + H log 1o(J)= -8.4 1=0.1M
Hog(I)+L =z Hg(nL log 10(] ) = 20.1 1=0.1M
OH+H z HO log15 1 5 7 stot MEDBMY
Hg(I) +OH+L  z Hg(l)OHL log 10(J) = 25.48342 1=0.1M
I1=0M: logio(J)= 26.55130
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Pb(ll) 2* + (HEDTA)* z Pb(Il)(HEDTA) - 16.88145 -5.27E+4 1 | OECET Al AAOA &) =0 15.6 atl=0Q M.
| OECEI Al AAGA Aid M( AO ) " &

H +Pb(ll) 2 +(HEDTA)* z Pb(I)H(HEDTA) (aq) 19.22461 1 Pb(I)L+H z Pb(I)HL log o(j)= 2.14 I=1 0 M
Pb()+L z Pb(IL log o(1)= 15.66249 1=1.0M
Pb(I)+L+H 2 Pb(I)HL log1o(])= 17.80249 1=1 .0 M
I1=0M:  logo(])= 19.22461

Bi®* + (HEDTA)* z BI(HEDTA) (aq) 24.12844 1 | OEGCET Al AAQdy o) =0 23.% atl= 1.0 M.

Bi®* + (OH) " + (HEDTA)*> z Bi(OH)(HEDTA) 32.47228 1 BiL z BIiOHL +H log 1o(]) = -5.45 I=1 0 M
Bi+L z BiL log 10(]) = 22.3 I=1 0 M
OH+H z HO logis ] & " tstet MEG.BM M
Bi+OH+L z BIOHL log 10(j)= 30.64384 1=1 .0 M
I=0M: logy(j)= 3247228

2.2.32. EDTA

The ligand in its neutral form isthylenedinitrilotetraacetic acigEDTA; GHisN2Gs). The ligand L as it is

present in the database is the ani@pHi2NOs*. Its molecular weight i288.212 Its structural formula is /O

shown on the right. C/

Do not mix up this one with HEDTA (previous section). o= \

C
) / o

C a— O_
O
Equilibrium reaction Logis ] & L H (3/moal) Literature Remarks / conversions
reference
H +(EDTA)* z H(EDTA} 10.948 -2.1E+4 1

104




Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

2H* + (EDTA)* z H(EDTA)* 17.221 -3.6E+4 1 HL+H z HL log 10(J)= 6.273 _H= -15E+4
H+L z HL log 1o(1)= 10.948 H= -2.1E+4
2H+L z HL log 10(J)= 17.221 _H= -3.6E+4

3H* + (EDTA)* z H(EDTA) 20.33815 - 2.89E+4 1 HL+H z HL log 1o(J)= 2.69 I= 01 M _H= 7.1E+3
2H+L z HL log 105 ] & 18.72597 1=0.1M H= -36E#
SH+L z HL log 10(J)= 18.41597 1= 01 M _H= -2.89E+4
I=0M: logio(]J)= 20.33815

4H* +(EDTA)* z H,(EDTA) (aq) 22.55172 -2.79E+4 1 HL+H z HL log 1o(J)= 2.00 I= 01 M H= 1E4
(/ OECET Al AAGA mia M( A0 ) " &
3H+L z HL log 105 1 & 18.41597 1=0.1M H= -2.89E+4
4H+L 2z HL log 10(])= 20.41597 1= 01 M _H= -2.79E+4
I1=0M: logio(])= 22.55172

5H* + (EDTA)* z H(EDTA) 24.05172 - 2.59E+4 1 HL+H z HL log10(J)= 1.5 I= 01 M _H= 2E®
(/ OECET A1l AAOGA £ @ Mdnd28Q) ) " &
4H+L z HL log 105 1 & 20.41597 1=0.1M H= -2.79E+4
S5H+L 2z HL log 10(J)= 21.91597 1= 01 M _H= -2.59E+4
I1=0M: logio(])= 24.05172

6H* + (EDTA)* z H(EDTA)* 23.94230 - 2.50E+4 1 HL+H z HL log ()= 0.0 I= 1.0M _H= B8E+2
(/ OECET Al AAGA mAia M( AO ) " &
5H+L 2z HL log 105 | & 22.02012 1=1.0M H= -2.59E+4
6H+L 2z HL log 10(J)= 22.02012 I= 1.0M _H= -251E+4
I1=0M:  logo(]) = 23.94230

Li* + (EDTA)* z LIi(EDTA)* 3.80430 4E+2 1 /| OEGCET Al AAOA ,&)=02p% atid ¢ 0.1 M.
| OECEI Al AAOA &Z£l0d M( AO )

Be?" + (EDTA)* z Be(EDTA} 11.40860 4.1E+4 1 I OEGCET Al AAOA o) O 9y katlE1 C0.1 M.
| OECET Al AAOGA Al M( AO ) " &

Na + (EDTA)* z Na(EDTA} 2.71430 -5.8E+3 1 | OECET Al AAOA ,&)=0 1B& atld C 0.1 M.
Original AAGA A1 O (1AM ) " &

H +Na* + (EDTA)* z NaH(EDTAY 11.168 4

Mg* + (EDTA)* z Mg(EDTA} 10.58360 1.7E+4 1 | OEGET Al AAOA 98 ©8F%atid ¢ 0.1 MwhenK isthe
background electrolyte; log 105] 5 796 falksoatl = 0.1 M)when a
tetraalkyl ammonium  salt is the background electrolyte. The average log -
value ( 8.875) was converted to | =0 M.

H +Mg* + (EDTA)* z MgH(EDTA) 15.01075 1 MgL+H z MgHL log 0(])= 4.0 I= 01 M
Mg+L z MgL log105 ] & 8.875 1=0.1M
Mg+H+L z MgHL log 10(]) = 12.875 I= 01 M
I=0M: logio(])= 15.01075

Al®¥ + (EDTA)* z AI(EDTA) 18.96290 5.27E+4 1 I OEGET A1 AAOA o) =O 1.4 atl4 ¢ 0.1 M.
| OECET Al AAOA A1 O Mgnd28C. ) " &
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions

reference

H +Al 3 +(EDTA)* z AH(EDTA) (aq) 21.77648 3.67E+4 1 AL+H z AHL log o(])= 2.6 I= 01 M H= -16E+4
(Il OECET Al AAOA A O Mdnd®0) ) ° o
Al+L z AL logs] & " tsktiF0lM H= 5.27E+4
Al+H+L z AHL log 10(] ) = 19.0 I=0.1M  _H= 3.67E+4
I=0M: log 1o(])= 21.77648

Al3* + (OH)~ + (EDTA)* z AI(EDTA)(OH)? 26.63275 1.689E+4 1 AL z AIOHL +H log 1o(j)= -5.9 I= 01 M _H= 2E#
(Il OECET Al AAOA A O Mdnd2®0®) ) " o
Al+L z AL log 10o(]) = 16.4 I= 01 M _H= 527E+4
OH+H z HO log 19(]) =13.78342 1=0.1M H= -5.581E+4
Al+OH+L =z AIOHL log 10(] ) =24.28342 1=0.1M _ H= 1.689E+4
I=0M: log1o(])= 26.63275

Al®* +2(OH) - + (EDTA)* z AI(EDTA)(OH) 29.67902 1 AIOHL z AI(OH) ,L + H log 1o(]) = -10.31 I= 01 M
Al+OH+L 2z AIOHL log 10o(J)= 24.28342 1= 0.1 M
OH+H z HO logi5 ] & 13.78342 1=0.1M
Al+20H+L 2z AI(OH).L log 10o(J)= 27.75684 1=0.1M
I=0M: log 1o(])= 29.67902

K' +(EDTA)* z K(EDTA} 1.65430 0 1 /| OECET Al AAOA ,f)=0O 0B katlET CO0.1 M.

C&* + (EDTA)* z Ca(EDTAY 12.43860 -2.2E+4 1 | OEGET A1 AAOA 95 © 10.65,at1'=C 0.1 Mwhen K' is the
background electrolyte; log 105] & 1081 (alsoatl= 0.1 M)when a
tetraalkyl ammonium  salt isthe background electrolyte. The average log -
value ( 10.73) was converted to | =0 M.

H +Ca?* + (EDTA)* z CaH(EDTA) 15.96575 1 CaL+H z CaHL logwo(])= 3.1 I= 01 M
Ca+lL =z Cal logi15 ] & " tsdzt 9.1 M
Ca+H+L 2z CaHL log 10(] ) = 13.83 I= 01 M
I1=0M: log1o(])= 15.96575

Sc® + (EDTA)* z Sc(EDTAY 25.66290 1 | OECET Al AAOA ,,f) =0 23k atid ¢ 0.1 Mat20°C .

H +Sc® + (EDTA)* z ScH(EDTA) (aq) 27.87648 1 ScL+H z ScHL log 10o(j)= 2.0 1= 01 M
5/ OEGET A1 AAOA &0rO ] AO 4 7
Sc+L =z ScL logis ] & " ftetis01M
Sc+H+L =z ScHL log 1o(j) = 25.1 I= 01 M
1=0M: logio(])= 27.87648

Sc3 + (OH) ™ + (EDTA)* z Sc(EDTA)(OHY 28.57275 1 ScL z Sc(OH)L +H log 1o(J) = -10.66 I= 01 M
5/ OEGET A1 AAOA &0 ] AO 4
OH+H z HO log 10o(J)= 13.78342 I= 0.1 M
Sc+L =z ScL logis ] & 231 1=0.1M
Sc+L+O0OH z Sc(OH)L logo(])= 26.22342 |1= 01 M
I1=0M: logo(])= 28.57275

Cr(ll) 3 +(EDTA)* z Cr(lI)(EDTA) 25.96290 1 | OECET Al AAOGA )0 234 atld C 01 Mat20°C .
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
H +Cr(lll) 3 +(EDTA)* z Cr(l)HEDTA) (aq) 27.87648 1 Cr(lL + H z Cr(lll)HL logws | & 17 1=0.1M
Cr(in + L z Cr(llhL log 105 1 & 23.4 1=01M
Cr(l) +H+L z Cr(lllHL log105 ] & 28.1 1=0.1M
I1=0M: logo(])= 27.87648
Cr(lll) 3 +(OH) - + (EDTA)* z Cr(lll)(EDTA)(OH) * 32.16275 1 Cr(ll)L  z Cr(l)OHL + H log 105 ] & -7.37 I= 01 M
Cr(l + L z Cr(llL log105] & 23.4 I= 01 M
OH+H z HO log 105 1 & 13.78342 1=0.1M
Cr(lll) + L + OH z Cr(lNOHL  log 105 ] & 29.81342 1= 01 M
I=0M: logio(])= 32.16275
Mn(ll) 2 + (EDTA)* z Mn(ll)(EDTA) 2 15.59860 -1.9E+4 1 /I OECET Al AAOA ,,#)=0 13.80,atI=C 0.1 M.
| OECET Al AAOA A1 O Mgnd28C. ) " &
H +Mn(ll) 2* +(EDTA)* z Mn(I)H(EDTA) - 19.12575 -2.4E+4 1 Mn(IDL+H =z Mn(ll)HL log5] & 3.1 I= 01 M
(/ OECET Al AAGA mAia M( A0 ) " &
Mn(D+L z Mn(IL log 105 1 & 13.89 1=01M
Mn(l)+H+L 2z Mn(DHL log105 ] & 16.99 I= 01 M
I=0M: logio(j)= 19.12575
Fe(ll) 2* + (EDTA)* z Fe(ll)(EDTA) ?* 16.00860 -1.6E+4 1 | OECET Al AAOA ,,&)=0 14.3,atl=C 0.1 M.
| OECET Al AAGA Al M( AO ) " &
H +Fe(ll) 2* +(EDTA)* z Fe(I)H(EDTA) - 19.04945 -2.5E+4 1 Fe(l) + HL  z Fe(lHL log5 ] & 6.82 I= 01 M _H= -4E43
(/l OECET Al AAGA mAia M( AO ) " &
H+L z HL log15 ] & " tsdzt Iz0.6Mdz H= -2.1E+4
Fe(ll) + H+ L z Fe(IDHL  logi5] & 1691370 1= 01 M ,H= -25E+4
I1=0M: log 1o(]) = 19.04945
Fe(ll) * +(OH)  + (EDTA)* z Fe(ll)(EDTA)(OH) * 20.4 3
Fe(ll) % +2(OH) - + (EDTA)* =z 23.7 3
Fe(I)(EDTA)(OH) ,*
Fe(ll) 3 +(EDTA)* z Fe(lll)(EDTA) 27.66290 -1.1E+4 1 /I OEGCET Al AAOA ,F)=0 25.% atld C 0.1 M.
Original AAGA A1 O (1AM ) " &
H +Fe(lll) 3 +(EDTA)* z Fe(ll)H(EDTA) (aq) 29.17648 -1.14E+4 1 Fe(ilL+H =z Fe(llHL log5] & 1.3 1=01M H= -4ER
(/ OEGCET Al AAGA mia M( A0 ) " &
Fe(lll) + L z Fe(llhL log 105 1 & 28.1 1=01M H= -1.1E#4
Fe(ll) + L+ H z Fe(lllHL logi05] & 26.4 1=01M  H= -1.14E+4

1=0M: logio(]) =

29.17648




Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
Fe(lll) 3 +(OH)  + (EDTA)* z Fe(lll)(EDTA)(OH) 2 33.84275 - 2.581E+4 1 Fe(lllL z Fe(l)OHL + H log 105 ] & -7.39 1=0.1M
H= 4.1E+4
(/ OECET A1l AAOGA 1M ( AO ) 7
Fe(lll) + L z Fe(llhL log 1o(J) = 25.1 1=0.1M
H= -1.1E+4
OH+Hz HO log ;o(1)= 13.78342 1=0.1M
H= -5.581et+4
Fe(lll) + L + OH z Fe(lNOHL log 105 J & 31.49342 1=0.1M
_H= -2.581le+4
I1=0M: logio(]) = 33.84275
Fe(lll) 3 +2(OH) - + (EDTA)* =z 37.7 3
Fe(IN(EDTA)(OH) *
2Fe(lll) 3 +2(OH) ~ +2(EDTA) * = 69.67286 -1.136 2E+5 1 2Fe(llOHL z Fe(lll) ,(OH),L, logws] & 28 I= 1.0 M
Fe(lll) (EDTA),(OH),* H= -6.2E+4
(/ OECET A1l AAOGA mEi10OM) ( AO ) 7
2Fe(ll+20H+2 L z 2 Fe(llNOHL log 105 | & 63.21598 1=1.0M
H= -5.162E+4
2Fe(lll)+20H+ 2L z Fe(lll) ,(OH)l, logi5) & 66.01598 I= 1.0 M
_H= -1.1362E+5
I=0M: log 10(j)= 69.67286
Co(ll) > +(EDTA)* z Co(ll)(EDTA) > 18.15860 -1.5E+4 1 | OECET Al AAOA )0 1§46, atlEC 0.1 M.
H +Co(ll) 2* +(EDTA)* z Co(I)H(EDTA) - 21.58575 -2.29E+4 1 Co()L+H z Co(ll)HL logis] & 30 1= 01M _H=-79E4
(/ OECET Ai AAOGA £ M( AO )
Co(l)+L z Co(l)L logi05 ] & 1645 1=0.4M H= -15E#
Co(l)+H+L =z Co()HL logws )] & 1945 1= 01M  H= -2.29E+4
I=0M: log10(j)= 21.58575
2H* +Co(ll) 2* +(EDTA)* z Co(l)H »(EDTA) (aq) 23.48891 1 Co(lHL+H =z Co(ll)H ,L logs] & 1.7 I= 1.0 M
Co(l)+H+L  z Co(llHL log 105 | & 19.55415 I=1.0M
Co(ll) +2H+L z Co(lDH ,L logio5 ] & 21.25415 I= 1.0 M
I=0M: logio(])= 23.48891
Co(lll) 3 + (EDTA)* z Co(lll)(EDTA) 43.96290 1 /| OECET A1 A A Qdy o) =0 41.4, at | = 01 M.
H +Co(lll) 3 +(EDTA)* z Co(ll)H(EDTA) (aq) 47.15648 1 Co(lllL+H 2z Co(llHL log 105 ] & 2.98 1=0.1M
5/ OECET A1l AAOA &0rO ] AO 4 7
Co(ll + L z_ Co(llhL log 5] & 414 1=0.1M
Co(ll) +H+L z Co(ll)HL log15] & 44.38 1=0.1M
1=0M: logio(])= 47.15648
Ni?* + (EDTA)* z Ni(EDTA)* 20.1086 0 -3.0E+4 1 | OECET Al AAOGA )0 1§4atid C 01 M.
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
H +Ni 2" +(EDTA)* z NiH(EDTA) 23.63575 -3.75E+4 1 NiL+H =z NiHL logs] & 3.1 1=01M _H= -75ER
(/l OECET Al AAGA mia M( AO ) " &
Ni+L 2z NiL log 05 ] & 184 1=0.1M H= -3.0EH#4
Ni+H+L 2z NiHL log 10o(J) = 21.5 1=0.1M _H= -3.75E+4
I=0M: logio(j)= 23.63575
2H* +Ni & +(EDTA)* z NiH,(EDTA) (aq) 24.73891 1 NiHL+H z NiH,L logs5] & 0.9 I=10M
Ni+H+L z NiHL log 10(]) = 21.60415 I=10M
Ni+2H+L z NiH,L log 105 ] & 22.50415 I=1.0M
I1=0M:  logo(])= 24.73891
Ni* + (OH)~ + (EDTA)* z Ni(EDTA)(OH)* 21.56487 - 3.941E+04 1 NiL z NiOHL +H log 105 ] & -11.9 1=01M _H= 4.64E+4
(/ OECET A1 AAOGA mEi1iOM) ( AO ) 7
Ni+L 2 NiL log 0o(J)= 18.4 1=0.1M H= -3E#4
OH+H z HO log 1o(J)= 13.78342 1=0.1M H= -5.581E+4
Ni+L+OH z NiOHL log 1o(])= 20.28342 1=0.1M _H= -3.941E+04
I=0M: log 1o(])= 21.56487
Cu(ll) 2* + (EDTA)* z Cu(Il)(EDTA) * 20.48860 -3.3E+4 1 | OECET Al AAOQGA , )0 1§.M®,atl=EC 01 M.
H +Cu(ll) 2* +(EDTA)* z Cu(ll)H(EDTA) - 24.01575 -4.13E+4 1 Cu(ll)L+H 2z Cu(ll)HL logos ] & 3.1 1=01M _H= -83ER
(/l OECET Al AAGA mAia M( AO ) " &
Cu(ll) + L Z_Cu(lhL log 105 | & 18.78 1=0.1M H= -3.3E#
Cu(ll) +H+L =z Cu(ID)HL logws ] & 21.88 1=0.1M _H= -4.13E+4
I1=0M: log10(]) = 24.01575
2H" +Cu(ll) 2 +(EDTA)* z Cu(l)H ,(EDTA) (aq) 26.22933 1 Cu(lDHL+H =z Cu(I)H L logws | & 2.0 1=0.1M
Cu(lD+H+L z Cu(IDHL log 105 | & 21.88 1=0.1M
Cuil) +2H+L z Cu(llH L logies ] & 2388 1=0.1M
I=0M: log o(j)= 26.22933
Cu(ll) 2* +(OH)" + (EDTA)* z Cu(ll)(EDTA)(OH) * 22.44487 -5.881E+4 1 Cu(ihL 2 Cu(l)OHL + H log 5] & -11.4 1=01M
H= 3E+4
(/ OECET A1l AAOGA mEi1OM) ( AO ) 7
Cu(ll)+L =z Cu(lL log 1o(j)= 18.78 I=0.1M
_H= -3.3E+4
OH+H z HO log 10(J)= 13.78342 1=0.1M
H= -5.581E+4
Cu(ll) + L + OH z Cu(IDOHL log 10o(J)= 21.16342 1=0.1M
_H= -5.881E+4
1=0M:  logio(]) = 22.44487
Zn** + (EDTA)* z Zn(EDTA} 18.0 -1.9E+4 1 | OECET Al AAOGA AZidaM( A0 ) » &




Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
H +2Zn? +(EDTA)* z ZnH(EDTA) 21.42715 -2.82E+4 1 ZnL+H z ZnHL logws] & 3.0 1=01M JH= -92ER
(/l OECET Al AAGA mAia M( AO ) " &
Zn +L z ZnL log 105 ] & 16.29140 1=0.1M H= -19EH#4
Zn +H+L 2z ZnHL log 105 ] & 19.29140 1=0.1M L H= -2.82E+4
I=0M: log1o(])= 21.42715
2H* +Zn% + (EDTA)* z ZnH(EDTA) (aq) 22.83031 1 ZnHL+H z ZnHL logws] & 12 I= 1.0 M
Zn+H+L =z ZnHL logio5 ] & 19.39555 [1=1.0M
Zn+2H+L z ZnHL log15] & 2059555 1= 1.0 M
I1=0M: logo(]) = 22.83031
Zn?* + (OH) - + (EDTA)* z Zn(EDTA)(OH)* 19.75627 -3.981E+4 1 ZnL z ZnOHL +H log 105 ] & -11.6 1=01M _H= 3.5E#4
(/| OECET Al AAOA EI1O M ( AO )
Zn+L z ZnL logo5] & 16.29140 I1=0.1M H=-19EH#4
OH+H z HO logo(j)= 13.78342 1=0.1M H= -5.581E+4
Zn+L+OH 2z ZnOHLlog 1o(])= 18.47482 1=0.1M _H= -3.981E+4
I=0M: log 1o(])= 19.75627
G&* + (EDTA)* z Ga(EDTA) 24.26290 1 | OECET Al AAOQGA )0 2]k atld C 01 M.
H + Ga* + (EDTA)* z GaH(EDTA)(aq) 26.17648 1 GaL+H z GaHL logws] & 1.7 1=01M
Ga+L z GalL log 5] & 21.7 1=01M
Ga+H+L z GaHL log 1o(]) = 23.4 1=0.1M
I=0M: log o(j)= 26.17648
Ga" + (OH)" + (EDTA)* z Ga(EDTA)(OHY} 32.25275 1 GaLz GaOHL +H log 105 ] & -8.58 1=0.1M
Ga+L z GaL log 10(])= 21.7 1=0.1M
OH+H z HO log 5] & 13.78342 1=0.1M
Ga+L+OH 2z GaOHL log 10(J) = 29.90342 1=0.1M
I=0M: log1o(])= 32.25275
Rb" + (EDTA)* z Rb(EDTA} 1.45430 1 Originaldata A&l O J ky(j) ¥ @.6,atl= 0.1 M.
Srz* + (EDTA)* z Sr(EDTA)? 10.42860 -1.7E+4 1 /| OEGCET Al AAOA F)=0O8yXatld ¢ 01 M.
| OECET Al AAGA A M( A6 ) " &
H +Sr?" +(EDTA)* z SrH(EDTAy 14.78575 1 SrL+H 2z SrHL logis] & 3.93 I= 01M
5/ OEGET A1 AAOA &0rO ] AO 4
Sr+L 2 SrL logs] & 872 1=0.1M
Sr+H+L 2z SrHL log 10(]) = 12.65 1=0.1M
I=0M: log1(j)= 14.78575
Y3 + (EDTA)* z Y(EDTA) 20.64290 -2E+3 1 /I OEGCET AT AAOA ,F)=0 1§08,atl=C 0.1 M.
| OECET Al AAOA AIAM( A0 ) "
Zr* + (EDTA)* z Zr(EDTA) (aq) 32.8 -2E+3 1
Zr* + (OH)~ + (EDTA)* z Zr(OH)(EDTA)" 40.38342 1 ZrL z ZrOHL +H log 105 ] & -6.2 1=01M
Zr+L z ZrL log5] & 29.38280 [=0.1M
H+OH z HO log 05 ] & 13.78342 1=0.1M
Zr+OH+L 2z ZrOHL log 105 ] & 38.96622 1=0.1M
I=0M: logio(j)= 40.38342
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

2Zr* +2(OH) - +2 (EDTA) * 2 Zr,(OH),(EDTA),* 84.05327 1 2 ZrOHL z Zr,(OH),L, log105] & 35 1=0.1M
22r+20H+21L z 2ZrOHL  logio5 1 & 73.93244 1=041M
2Zr+20H+2L 2z ZryOH),l, log105 ] & 77.43244 1=0.1M
I1=0M: logio(])= 84.05327

P& + (EDTA)* z Pd(EDTAY 27.30860 1 | OECET A1l AAOA ,&)=0 25.6katld C 0.1 Mat20°C .

H +Pd? + (EDTA)* z PdH(EDTA) 30.72492 1 PdL+H z PdHL log 105 ] & 3.01 I= 1.0 M
5/ OECET A1l AAOGA &0 ] AO 4
Pd+L z PdL log 105 | & 2568332 1=1.0M
Pd+H+L =z PdHL log 5] & 2869332 1= 1.0 M
1=0M: logio(])= 30.72492

2H* +Pd¥ + (EDTA)* z PdH(EDTA) (aq) 33.23808 1 PdHL+H z PdHL log5] & 231 I= 1.0 M
5/ OECET Al AAOA &0r0) ] AO 4
Pd+H+L =z PdHL log 105 1 & 28.69332 1=1.0M
Pd+2H+L 2z PdHL log 105 ] & 31.00332 I= 1.0 M
I=0M: logio(j)= 33.23808

3H* +Pd* + (EDTA)* z PdH(EDTA) 34.13808 1 PdHL+H z PdHL log15] & 0.9 I= 1.0 M
5/ OECET Al AAOA &0r0) 7] AO 4
Pd+2H+L =z PdHL log 105 ] & 31.00332 1=1.0M
Pd+3H+L 2z PdHL logs] & 3190332 I= 1.0 M
I=0M: logio(])= 34.13808

Ag + (EDTA)* z Ag(EDTA} 8.05430 -3.1E+4 1 /| OEGET Al AAOA ,&)=0 7pk atid C 01 M.
| OECET A1 AAGA A1 @ Mand28C. ) "

H +Ag* + (EDTA)* z AgH(EDTA} 14.73503 1 AgL+H z AgHL log 105 ] & 6.04 I= 01 M
Ag+L z AgL log 1o(1)=  7.20 [=0.4M
Ag+H+L =z AgHL log 10(]) = 13.24 1=0.1M
I1=0M: logio(])= 14.73503

2Ag* + (EDTA)* z Ag(EDTA)* 9.02212 1 | OECET Al AAOA )0 7pkatlET C1.0 M.

Cd* + (EDTA)* z Cd(EDTAY 18.1 -3.6E+4 1

H + Cd* + (EDTA)* z CdH(EDTA) 21.42715 -3.7E+4 1 CdL+H z CdHL log10(])= 2.9 I= 01 M _H= -1E+3
(/l OECET A1 AAGA mAia M( A0 ) " &
Cd+L z CdL log 1o(])= 16.39140 1=0.1M H= -3.6E+4
Cd+H+L 2z CdHL logo(])= 19.29140 1=0.1M H= -3.7E+4
I=0M: logo(])= 21.42715

2H* +Cd* + (EDTA)* z CdH(EDTA) (aq) 23.23031 1 CdHL +H z CdHL log5] & 1.6 I= 10M
Cd+H+L =z CdHL log 105 ] & 19.39555 1=1.0M
Cd+2H+L =z CdHL log105] & 20.99555 1= 1.0M
I=0M: logi(])= 23.23031
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

Cd* +(OH)" + (EDTA)* z Cd(EDTA)(OH} 18.28752 -4.121E+4 1 CdL z CdOHL +H log105] & -13.2 I= 1.0M _H= 5.06 E+4
(/| OECET Al AAOGA 1O M ( AO )
Cd+L z CdL log 1o(J) = 16.47472 1=1.0M _H= -36EH
OH+H z HO log ;o(1) = 13.79384 I=1.0M H= -5.581E+4
Cd+OH+L 2z CdOHL log1o(J)= 17.06856 1=1.0M JH= -4.121E+4
I=0M: log1o(j)= 18.28752

In% + (EDTA)* z In(EDTA)" 27.56290 -3.0E+4 1 I OECET Al AAOA ,,F)=0 25.k atld C 0.1 M.
| OECET Ai AAOA A1 @ Maqnd2®C. ) ~ &

H +In % + (EDTA)* z InH(EDTA) (aq) 28.53129 1 InL+H 2z InHL logw(j)= 0.7 I= 0.5M
In+L 2z InL log 105 | & 24.34224 1=05M
In+H+L z InHL log 10(])= 25.04224 |= 0.5M
I=0M: logio(j)= 28.53129

In% + (OH) " + (EDTA)* z In(OH)(EDTA)? 32.70275 1 InL z InOHL +H log 1o(J) = -8.43 = 01 M
In+L 2 InL log 10(J) = 25.0 I= 01 M
OH+H z HO log 105 1 & 13.78342 1=0.1M
IN+L+OH 2 InOHL log 10(J)= 30.35342 1= 01 M
I=0M: logio(j)= 32.70275

Sn(ll) > +(EDTA)* z Sn(I)(EDTA) * 19.92528 1 | OECET Al AAOA ;)0 1§.%k atld C 1.0 Mat20°C .

H +Sn(ll) 2 +(EDTA)* z Sn(I)H(EDTA) - 22.83160 1 Sn(ilL+H =z Sn(l)HL log 1o(J)= 25 I= 1.0 M
5/ OECET A1l AAOA &0 J AO 4 7
Sn+L z SnL log05 ] & 18.3 I=1.0M
Sn+H+L =z SnHL log 10o(J) = 20.8 I= 1.0 M
I=0M: logio(])= 22.83160

2H* +Sn(ll) % +(EDTA)* z Sn(l)H ,(EDTA) (aq) 2453476 1 Sn(IHL+H 2 Sn(I)H ,L log 1o(J)= 1.5 I= 1.0 M
5/ OECET A1l AAOA &0 J AO 4 7
Sn+H+L =z SnHL log 105 1 & 20.8 [=1.0M
Sn+2H+L z SnHL log 1o(J) = 22.3 I= 1.0 M
1=0M: logio(])= 24.53476

Cs" + (EDTA)* z Cs(EDTA} 1.0543 1 | OECET Al AAOA  F)=00p katlET C0.1 M.

Ba22* + (EDTA)* z Ba(EDTAY 9.5886 -2.0E+4 1 I OECET Al AAOA ,,&)=0 7B& atld C 0.1 M.
| OECET Al AAGA AIAM( A0 ) "

H +Ba* +(EDTA)* z BaH(EDTA) 14.6 3

La®* + (EDTA)* z La(EDTAy 17.92290 -1.2E+4 1 I OEGET Al AAOA ,#)=0 1536 ,atl=C 01 M.
| OECEI Ai AAGA Al A M( AO ) " &

H +La% +(EDTA)* z LaH(EDTA) (aq) 20.37648 1 LaL+H z LaHL log 1o(J)= 2.24 I= 01 M
La+L z laL log 105 ] & 15.36 1=01M
La+H+L =z LaHL log 1o(J) = 17.60 I= 01 M
I=0M: logio(])= 20.37648

Ce* + (EDTA)* z Ce(EDTA) 18.49290 -1.2E+4 1 | OECET Al AAOQOA ,,)=0 15.%,atl=C 0.1 M.
| OECET Al AAGA Al M( A6 ) " &




Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

H +Ce® +(EDTA)* z CeH(EDTA)(aq) 20.39606 1 Cd +H z CeHL log o(j)= 1.7 I=1.0M
Ce+l z Ce log (1) = 16.05498 [=1.0M
Ce+H+L 2z CeHL log 1o(j)= 17.75498 1=1.0M
I=0M: log1o(j)= 20.39606

Pr3* + (EDTA)* z Pr(EDTA) 18.86290 -1.3E+4 1 | OECET Al AAOA ,,&)=0 1.3 ,atl=C 0.1 M.
| OECETI Al AAGA Aid M( AO ) " &

H +Pr3 +(EDTA)* z PrH(EDTA) (aq) 20.66606 1 PrL+H 2z PrHL log(j)= 1.6 I=10M
Pr +L z PrL logi05 1 & 16.42498 1=1.0M
Pr+H+L 2z PrHL log 1o(j) = 18.02498 [=1.0M
I=0M: log 1(j)= 20.66606

Ncf* + (EDTA)* z NA(EDTA) 19.07290 -1.5E+4 1 /I OECET Al AAOA ,,#)=0 1§.5 ,atl=C 0.1 M.
| OECET Al AAGA Aia M( AO ) " &

H + Nd®* + (EDTA)* z NdH(EDTA)(aq) 20.77606 1 NL+H z NHL log ()= 1.5 I1=1.0M
Nd+L z Nd log o5 1 & 16.63498 [=1.0M
Nd+H+L 2z NHL log 1o(j) = 18.13498 1=1.0M
I=0M: log 1(j)= 20.77606

Pr* + (EDTA)* z Pm(EDTA) 19.46290 1 | OECET Al AAOA ,0f)=0 1§.% atld C 0.1 M.

Sm* + (EDTA)* z Sm(EDTA) 19.62290 -1.4E+4 1 I OEGCET Al AAOA , ,#)=0 17.06,atl=C 01 M.
/| OECET Ai AAOGA Eid M( AO ) " &

H +Sm* +(EDTA)* z SmH(EDTA)(aq) 21.32606 1 Smi+H =z SnhL log ()= 1.5 I=1.0M
Sm+L z Snh log o5 | & 17.18498 [=1.0M
Sm+H+L z SnhL log 1o(j)= 18.68498 I1=1.0M
I1=0M:  logo(])= 21.32606

EW* +(EDTA)* z Eu(EDTA) 19.81290 -1.0E+4 1 | OEGET Al AAOA ;)0 11.2%,atl=C 0.1 M.
| OECET A1l AAGA Aia M( AO ) " &

H +Eu®* + (EDTA)* z EUH(EDTA) (aq) 21.41606 1 Eu+H 2z EuHL log ()= 1.4 I= 1.0 M
Eu+l z Eu log 1o(1)= 17.37498 = 1.0 M
Eu+H+L 2z EuHL log 1o(j)= 1877498 I= 1.0 M
I=0M: log 1o(j)= 21.41606

Gd* + (EDTA)* z Gd(EDTA) 19.91290 -6.6E+3 1 | OECET Al AAOA ,,&)=0 173 ,all=EC 01 M.
| OECET Al AAGA Aida M( AO ) " &

H +Gd* +(EDTA)* z GdH(EDTA)(aq) 21.41606 1 Gl +H z GHL log ()= 1.3 I= 1.0 M
Gd+L z Gd log o5 1 & 17.47498 = 1.0 M
Gd+H+L z GHL log 1o(j)= 1877498 I= 1.0 M
I=0M: log1o(])= 21.41606

Tb** + (EDTA)* z Tb(EDTAy 20.43290 -4.6E+3 1 I OEGCET Al AAOA ,F)=0 17.8& ,atl=C 0.1 M.
| OECET Al AAGA Aia M( AO ) " &

H +Tb3 +(EDTA)* z TbH(EDTA) (aq) 21.53606 1 ThL+H z TbHL log ()= 0.9 I= 1.0 M
Tb +L z ThL log 105 ] & 17.99498 1= 1.0 M
Tb +H+L =z ThHL log 10(j)= 18.89498 I= 1.0 M
I=0M: log1(j)= 2153606

Dy** +(EDTA)* z Dy(EDTA) 20.86290 -5.0E+3 1 I OEGET Al AAOQA )0 1§30 ,al=C 01 M.
| OECEI Al AAGA Aia M( AO ) " &
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

H +Dy% +(EDTA)* z DyH(EDTA) (aq) 21.76606 1 DL +H z DyHL log 1o(J)= 0.7 I= 1.0 M
Dy +L z D\ log ;05 1 & 18.42498 I= 10 M
Dy +H+L z DyHL log 1o(J) = 19.12498 I= 1.0 M
I1=0M:  logo(])= 21.76606

Ho* + (EDTA)* z Ho(EDTA) 21.12290 -5.8E+3 1 | OECET Al AAOA ,,&)=0 18596,atl=C 0.1 M.
| OECET Al AAGA Al M( AO ) " &

H +Ho%* +(EDTA)* z HoH(EDTA) (aq) 21.82606 1 Hd +H z HdHL log 1o(J)= 05 I= 1.0 M
Ho+L z Hd log 1057 & 18.68498 1= 1.0 M
Ho+H+L 2z HdL log 1o(J) = 19.18498 I= 1.0 M
I=0M: log 10(])= 21.82606

Er3* + (EDTA)* z Er(EDTA) 21.45290 -7.1E+3 1 /I OECET Al AAOA ,,#)=0 1§80 ,atl=C 0.1 M.
| OECET Ai AAGA Al A M( AO ) » &

Tm* + (EDTA)* z Tm(EDTA) 21.88290 -7.9E+3 1 /I OEGCET Al AAOA , ()0 19.3®,atl=C 01 M.
| OECET Al AAGAI=FEl O M (

Y + (EDTA)* z Yb(EDTA) 22.05290 -9.6E+3 1 | OEGET A1 AAOA ,0F)=O 1940 ,atl=C 0.1 M.
| OECET Ai AAGA Al A M( AO ) » &

Lu** +(EDTA)* z Lu(EDTA) 22.30290 -1.0E+4 1 I OECET Al AAOA ,F)=0 19.7 ,atl=C 0.1 M.
| OECET Ai AAGA Al A M( AO ) » &

Hf** + (EDTA)* z Hf(EDTA) (aq) 33.7 - 8E+2 1

Hg(ll) >* + (EDTA)* z Hg(Il)(EDTA) % 23.20860 -7.9E+4 1 I OECET Al AAOA )= 215 atld C 01 M.
| OECET Ai AAOA A1 @ Maqnd2®C. ) ~ &

H +Hg(l) 2* +(EDTA)* z Hg(I)H(EDTA) - 26.83575 -8.1E+4 1 Hg(IhL+H z Hg(ll)HL log 1o(j)= 32 1=01M  H= -2E+3
(/| OECET Al AAOGA mEia M( A0 ) " &
Ha(h+L 2 Hg(hL log 1o(1)= 215 1=04M H= -7.9E+4
Hog()+H+L =z Hg(HL log 1o(J)= 247 1= 01M _H= -8.1E+4
I=0M: log10(j)= 26.83575

2H* +Hg(l) # +(EDTA)* z Hg(ll)H ,(EDTA) (aq) 29.13891 1 Hg(IDHL+H 2z Hg(I)H ,L log 1o(J)= 2.1 I=1.0M
Ha(lD) +H+ L z Hg(InHL log 105 ] & 24.80415 1=1.0M
Hg(I) +2H+L z Hg()H .L  logo(]) = 26.90415 1=1.0M
I=0M: log1o(j)= 29.13891

Hg(I) % +(OH)" + (EDTA)* z Hg(I)(EDTA)(OH) * 27.66487 1 Hg(I)L 2z Hg(I)OHL +H log 10(J) = -8.9 1=0.1M
Hg(Ih)+L =z Hg(nL log 1o(J) = 21.5 1=0.1M
OH+H z HO log 105 ] & 13.78342 1=0.1M
Hg(I)+L+OH  z Hg(I)(OH)L logio(])= 26.38342 1=0.1M
I1=0M: logio(])= 27.66487

Pb(ll) 2* +(EDTA)* z Pb(Il)(EDTA) 2 19.70860 -5.48E+4 1 /I OECET Al AAOQA ,f)-0 1§k atid C 01 M.
| OECET Al AAGA Al A M( AO ) " &

H +Pb(ll) 2* +(EDTA)* z Pb(I)H(EDTA) - 22.53575 1 Pb(IDL+H 2 Pb(IHL log 1o(J)= 24 =01 M
Pb+L z PbL log 105 1 & 18.0 [=0.4M
Pb+H+L z PbHL log 1o(J) = 20.4 1=0.1M
I=0M: log1o(j)= 2253575
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Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

2H* +Pb(ll) 2* +(EDTA)* z Pb(ll)H »(EDTA) (aq) 24.43891 1 Pb(IDHL+H 2 Pb(I)H ,L log 10(])= 1.7 I=1.0M
Pb+H+L =z PbHL log 105 1 & 20.50415 1=1.0M
Pb+2H+L 2z PbHL log 10(]) = 22.20415 1=1.0M
I1=0M:  logo(])= 24.43891

3H* +Pb(ll) 2* +(EDTA)* z Pb(ll)H 3(EDTA) 25.63891 1 Pb(I)H ,L+H z Ph(I)H 5L log 10(])= 1.2 I=1.0M
Pb+2H+L z PbHL log 105 1 & 22.20415 1=1.0M
Pb+3H+L 2z PbHL log 10(]) = 23.40415 1=1.0M
I=0M: logio(])= 25.63891

Bi®* + (EDTA)* z Bi(EDTA)" 28.93792 1 | OECET Al AAOA ,0f) =0 2.5 atld C 1.0 M.

H +Bi ** +(EDTA)* z BIH(EDTA) (aq) 30.55150 1 BiL+H =z BiHL log 1o(J)= 1.4 =01 M
Bi+L z BiL log 105 ] & 28.37502 1=0.1M
Bi+H+L z BiHL log 1o(J) = 27.77502 1=01 M
I1=0M: log10(J)= 30.55150

Bi%* + (OH)" + (EDTA)* z Bi(OH)(EDTA)?* 31.90777 1 BiL z BIiOHL +H log 10(]) = -10.6 1=01 M
Bi+L z BIL log 1o(])= 26.37502 1=01 M
OH+H z HO log 105 1 & 13.78342 1=0.1M
Bi+L+OH 2z BIOHL log 10(])= 29.55844 1=01 M
I=0M: log1o(j)= 31.90777

(U(VI)O »)# + (EDTA)* z (U(VI)O )(EDTA)* 10.90528 1 | OECET Al AAOA ,,@&)=0 9p& atld C 1.0 M.

H + (U(VI)O )% +(EDTA)* z (U(VI)O 2)H(EDTA) 19.62945 1 (UQ) +HL z (UO)HL log 1o(J) = 7.40 =01 M
H+L z HL log 105 ] & 10.09370 1=0.1M
U)+H+L 2z (UQ)HL log 1o(J)= 17.49370 1=0.1 M
I=0M: logio(j)= 19.62945

2 (U(V)O ;)2 + (EDTA)* z (U(VI)O ,) (EDTA) (aq) 20.43290 1 | OECET AT AAOA )0 178 ,atl=EC 01 M.

2 (U(V)O ,)%* +(OH)  + (EDTA)* z 29.41674 1 (U)oL 2 (UQ)2(OH)L +H log 1o(]) = -4.81 I=1 .0M

(U(VDO ») o(EDTA)(OHY 2(UO)+L z (UGl log 1o(J) = 17.99498 1=1 0OM
OH+Hz HO log 1057 & 1379384 [1=10M
2(UO)+L+0OH 2z (UQ)(OH)L log1o(J)= 26.97882 I1=1 .0 M
1I=0M:  logio(])= 29.41674

2 (U(V)O ;)2 +2 (EDTA) * 2 (U(VIO ) (EDTA)* 29.33290 1 UQ).L+L 2 (UDy),L, log 1o(J)= 8.90 =1 0OM
2(UO)+L 2 (UQ),L log 105 7 & 17.99498 [=1.0M
2(UOy)+2L 2 (UQ).l, log 10(J) = 26.89498 I=1 .0M
1=0M:  logio(])= 29.33290

4 (U(V)O )% +4(OH) - +2 (EDTA) * = 74.17224 1 4(UOy)+2L 2z (UQ)4(OH)sLz +4H log 10(j) = 15.34 I=1 .0M

(U(VI)O 2) o(OH)4(EDTA)* 40H+4H z 4H,0 log 105 1 & 58.17536 1=1.0M
4 (UO,) + 2L +4 (OH) z (UQ) 4(OH)4L; log 1o(]) = 70.51536 I=1 .0M
I=0M:  log 1o(]) = 74.17224

6 (U(VO ,)2* +4 (OH) - +3(EDTA) * = 95.57016 1 6(UO,)+3L 2 (UQ)e(OH)sls +4H log 10(]) = 34.3 I=1 .0M

(U(VI)O 2) (OH)4(EDTA)s* 40H+4H z 4H,0 log 105 ] & 58.17536 1=1.0M
6 (UOy) + 3 L + 4 (OH) z (UQy)6(OH)4Ls log 10(]) = 89.47536 I=1 .0M

I1=0M:  log 1o(]) =

95.57016
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2.2.33. DTPA

The ligand in its neutral forns 2-[Bis[2[bis(carboxymethyl)amino]ethyllamino]acetic acid
(DTPA; GHx3N:On0). The ligand L as it is present in the database is the aDidsN,O10>. Its

molecular weight i8€88.309 Its structural formula is shown on the right.
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Equilibrium reaction Logios ] & H (J/mol) Literature Remarks / conversions
reference
H +(DTPA)S z H(DTPAY 11.46455 -3.3E+4 1 | OECET A1 AAOA %8 © 9Pk orl 10.80 or 10.79, depending on the
background electrolytes (Na/K/N(alkyl) 4), all at I= 0.1M. The average
log - value g 10.39667) was convertedto 1 =0 M.
| OECET Al AAGA mAiamM( AO ) dz
2H* + (DTPA)S z H,(DTPA)* 20.71885 -5.0E+4 1 HL+H z HL log 1o(J)= 8.40 I= 01 M _H= -1.7E+4
(/| OECET Al AAOGA Eia NM( A0 ) dz
H+L z HL loge5] & 0.396867 1=0.1M H= -3.3E#4
2H+L z HL log 1o(J)= 18.79667 1= 01 M _H= -50E+4
I=0M: logio(J)= 20.71885
3H* +(DTPA)® z H(DTPA)? 25.63957 -5.62E+4 1 HL+H z HL . log 1o(J) = 4.28 I= 01 M _H= -6.2E+3
(/ OECET Al AAGA mia M( A0 ) " &
2H+L z HL log 105 ] & 18.79667 1=0.1M H= -5.0E+4
3H+L z HL log 1o(J)= 23.07667 1= 01 M _H= -562E+4

I=0M:  log io(]) = 25.63957
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
4 H* + (DTPA)%> z H(DTPA) 28.76672 -5.72E+4 1 HL+H 2z HL logl0( J)= 2.70 1I=01M  _H= -1E+3
(/l OECET Al AAGA mia M( AO ) " &
3H+L 2z HL log10( ) = 23.07667 1=0.1M H= -5.62E+4
AH+L z HL loglO( J)=25.77667 1=01M _H= -5 72E+4
) " &z -k 1iCds] s * frtWkeEWY
5H* + (DTPA)> z H(DTPA) (aq) 30.9 8030 -5.52E+4 1 HL+H z HL log 1o(J)= 2.0 I= 01 M _H= 2E+3
(/ OEGCET Al AAGA mia M( A0 ) " &
4 H+L z HL l0g 105 ] & 28.77667 1=0.1M H= -5.72E#4
5H+L z HL log 1o(J)= 27.77667 1= 01 M _H= -5 52E+4
I=0M: log 10(j)= 30.98030
6 H* + (DTPA)> z H(DTPA) 32. 58030 1 HL+H 2z HL log1o(J)= 1.6 I= 01 M
SH+L z HL log 05 ] & 27.77667 1=0.1M
6 H+L z HL log 10o(J)= 29.37667 1= 0.1 M
I=0M: logio(J)= 32.58030
7H* +(DTPA)> z H(DTPA)* 33.06672 1 HL+H z HL logo(j)= 0.7 I= 01 M
6 H+L z HL log 5 | & 29.37667 1=0.1M
7H+L z HL log 10o(J)= 30.07667 1= 0.1 M
I1=0M: log1o(j)= 33.06672
8H* + (DTPA)S z H(DTPA)* 32. 53957 1 HL+H z HL log 10o(J)= -0.1 I= 01 M
7H+L z HL log 105 | & 30.07667 1=0.1M
8 H+L z HL log 10o(J)= 29.97667 I= 0.1 M
I1=0M: log1o(])= 32.53957
Li* +(DTPA)> z Li(DTPA)* 4.16788 1 | OECET A1 AAOA )O3 katlET C0.1 M.
Mdg* + (DTPA)S z Mg(DTPAY 11.40575 1.2E+4 1 Originaldata A&l O J kio(Jl)# Q.27 ,atl= 01 M.
| OECEI Al AAGA Al A M( AO ) &z
H +Mg* + (DTPA)> z MgH(DTPAY 18.89648 1 MgL+H z MgHL log 1o(J)= 6.85 I= 01 M
Mg+L z MgL logi5 ] & 9.27 1=0.1M
Mg+H+L =z MgHL log 1o(}) = 16.12 I= 01 M
I=0M: logio(])= 18.89648
2 Mg® + (DTPA)> z Mg(DTPA) 14. 90300 1 ML+M z Myl log 0(j)= 2.07 I= 015 M
5/ OEGCET A1 AAOGA mro Jj AO 4
M +L z ML l0g 105 ] & ut IdztD.@5dkAs
2Mg +L z Myl log 10(J)= 11.09701 1= 0.15 M
I1=0M: log1o(])= 14.90300
Al¥* +(DTPA)> z AI(DTPA)?* 21.80363 3.0E+4 1 /I OECET Al AAOA ,F)=0 1§.6¢ atld C 0.1 M.
| OECEI Al AAOA Al A M( AO ) dz
H +Al ¥ + (DTPA)> z AIH(DTPA) 26.53078 1 AlL+H z AIHL log1o(J)= 4.3 I= 01 M
Al +L z AlL log 5] & 18.6 1=01M
Al+H+L 2z AHL log 10(] ) =22.9 1=0.1M
I=0M: logio(])= 26.53078




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

A3 +(OH)~ + (DTPA)S z AI(DTPA)(OH)* 27.95990 1 AL z AI(OH)L +H logis | & -7.2 1=0. 1M
Al+L z Al logs | & 18.6 1=01M
OH+Hz HO log ;05 7 & 1378342 I= 01 M
Al+OH+L =z AI(OH)L logw(j)= 25.18342 1=0.1M
I=0M: logi5] & 27.95990

K' +(DTPA)® z K(DTPAf 1.96788 1 | OECET Al AAOA ,()=00pkatlET C0.1 Mand20°C.

ca&* + (DTPA)> z Ca(DTPAY 12.88575 - 2.4E+4 1 I OECET Al AAOA ,,&)=01¢.7 ,atl=C 0.1 M.
| OECET Al AAGA AiaM( AO ) " &

H +Ca? +(DTPA)> z CaH(DTPA} 19.63648 1 Cad+H z CaHL logo(])= 6.11 I= 01 M
Ca+lL z Cd log 105 | & 10.75 1=0.1M
Ca+H+L 2z CaHL log 10(] )= 16.86 I= 01 M
I=0M: log1(j)= 19.63648

2 Ca? +(DTPA)® z Ca(DTPA) 15.76720 1 CaL+Ca z ML log ()= 1.6 I= 01 M
Ca+lL z Cal logo5 | & 10.75 1=01M
2Ca+L z Cal log 10(]) = 12.35 I= 01 M
I1=0M: logo(J)= 15.76720

Sc* + (DTPA)® z Sc(DTPAR 27.10363 -3.1E+4 1 /I OEGCET Al AAOA )0 23.%atld ¢ 01 M.
/| OECET Ai AAOGA i M( AO ) " &

Mn(ll) 2 +(DTPA)® z Mn(ll)(DTPA) * 17.33575 -3.1E+4 1 /I OEGCET Al AAOA ,@F)=0 15.% atld ¢ 01 M.
| OECETI Al AAGA AiaM( AO ) " &

H +Mn(ll) 2 +(DTPA)> z Mn(I)H(DTPA) 2 22.42648 1 Mn(l) L+H z Mn(ll) HL log 10o(J)= 4.45 I= 01 M
Mn(l) +L z Mn(l) L log 405 1 & 158.2 1=01M
Mn(l) +H+L z Mn(l) HL log o(j)= 19.65 I= 01 M
I1=0M:  logo(])= 22.42648

2Mn(ll) 2 +(DTPA)5 z Mn(ll) (DTPA) 20.70720 1 Mn(IDL+M 2z Mn(ll) L log o(J)= 2.09 I= 01 M
5/ OECET A1l AAOA &0 J AO 4 7
Mn(ih+L z Mn(I)L log 105 ] & 18.2 1=0.1M
2Mn(iy+L 2 Mn(ll) L log 10(]) = 17.29 I= 01 M
I1=0M: logo(J)= 20.70720

Fe(ll) 2* +(DTPA)® z Fe(l)(DTPA) * 18.33575 -3.2E+4 1 /I OEGCET Al AAOA )0 16.% atld ¢ 01 M.
/| OECET Ai AAOGA i M( AO ) " &

H +Fe(ll) 2 +(DTPA)> z Fe(I)H(DTPA) 2 24.27648 1 Fe(l) L+H z Fe(ll) HL log 1o(J)= 5.30 I= 01 M
Fe(l) +L z Fe(l) L log 405 ] & 16.2 1=01M
Fe(lll) +H+L =z Fe(ll) HL log(j)= 21.5 I= 01 M
1=0M: logio(])= 24.27648

Fe(ll) 2* +(OH)  + (DTPA)> z Fe(ll)(DTPA)(OH) * 22.70845 1 Fe(ll) L z Fe(ll) (OH)L +H logis | & -8.77 1=0. 1M
Fe(ll) +L z Fe(ll) L logs ] & 16.2 1=0.1M
OH+Hz HO log o5 1 & 1378342 I= 01 M
Fe(ll +OH+L z Fe(ll) (OH)L loges | & 21.21342 1=0. 1 M
I=0M: log 5] & 22.70845
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Fe(ll) 2* +2(OH) - +(DTPA)®> 2z 26.22757 1 Fe(ll) OHLz Fe(ll) (OH),L +H log 10(])= -9.41 I= 01 M

Fe(I)(DTPA)(OH) ,* Fe(lll +OH+L z Fe(ll) OHL log 10(J)= 21.21342 1= 0.1 M
OH+H z HO log5] & " tstet MED.GMY
Fe(ll) + 2 OH + L z Fe(ID(OH) ,L logio(j)=2 558684 1=0.1M
1=0M:  log10(]) = 26.22757

2Fe(ll) % +(DTPA)> z Fe(ll) »(DTPA) 22.59720 1 Fe(I)L + Fe(Il) z Fe(ll) L logis] & " 1 yl=01M
5/ OECET Al AAOA &0r0) J AO 4
Fe() +L z Fe(lDL logis] & " tsktifE01IM
2 Fe(ll) +L z Fe(ll) oL log 5] & 19.18 1=0.1M
I1=0M:  log 1o(])= 2259720

Fe(ll) 3 +(DTPA)S z Fe(l)(DTPA) 2 30.90363 1 | OECET Al AAOQGA wF)=0 21k atld C 01 M.

H +Fe(lll) 3 +(DTPA)> z Fe(ll)H(DTPA) 34.89078 1 Fe(ll) L+H =z Fe(lll) HL log 1o(j)= 3.56 1= 01 M
Fe(ll)  +L z Fe(lll) L log 105 ] & 27.7 1=0.1M
Fe(lll) +H+L =z Fe(lll) HL log 1o(])= 31.26 1= 01 M
1=0M: logio(j)= 34.89078

Fe(lll) 3* +(OH) - + (DTPA)*> z Fe(ll)(DTPA)(OH) * 34.59990 1 Fe(lll) L z Fe(lll) (OH)L +H logies | & -9.66 1=0. 1M
Fe(lll) +L z Fe(lll) L logws J & 27.7 1=0.1M
OH+H =z HO loge5 ] & 1378342 1= 01 M
Fe(lll) +OH+L z Fe(lll) (OH)L logies J & 31.82342 1=0. 1 M
I1=0M: logio5 ] & 34.59990

Co(ll) 2 +(DTPA)® z Co(ll)(DTPA) * 20.93575 -3.9E+4 1 /I OEGCET Al AAOA ,,F)=0 1§.8& atld C 0.1 M.
| OECET Al AAOA mAIAaM( A0 ) "

H +Co(ll) 2 +(DTPA)> z Co(I)H(DTPA) * 26.51648 1 Co(ll) L+H =z Co(ll) HL log 10(J)= 4.94 I= 01 M
Co(l) +L 2 Co(ll) L log5] & 18.8 1=01M
Co(ll) +H+L 2z Co(ll) HL logo(J)= 23.74 I= 01 M
I=0M: log 10(])= 26.51648

2Co(ll) % +(DTPA)> z Co(ll) »(DTPA) 25.95720 1 Co(ll)L + Co(ll) z Co(ll) L logis] & 3.74 1=0.1M
Cal+L z CallL log5] & 88 s 1=0.1M
2 Co(ll) + L z Co(ll) L log 105 ] & 2254 1=0.1M
1=0M: logio(])= 25.95720

Ni2* + (DTPA)*> z Ni(DTPA)* 22.23575 - 4.68E+4 1 | OECET Al AAOA ,@&)=0 20.5k atl< C 0.1 M.
| OECET Al AAGA Al M( AO ) " &

H +Ni ?* +(DTPA)> z NiH(DTPA)* 28.51648 1 NiL+H =z NiHL log 10(])= 5.64 I= 01 M
Ni_ +L 2z NiL log 105 1 & 20.1 1=0.1M
Ni +H+L z NiHL log 1o(])= 25.74 1= 01 M
I=0M: logio(])= 28.51648

2Ni ¥ + (DTPA)%> z Niy(DTPA) 29.10720 1 NiL+Ni z NiyL log105 ] & B.59 1=0.1M
Ni +L z NiL logi5 ] & 20.1 1=0.1M
2Ni+L 2z NiL log 105 ] & 25.69 1=0.1M
1=0M: logio(j)= 29.10720

Cu(ll) 2 + (DTPA)> z Cu(ll)(DTPA) * 23.33575 - 5.60E+4 1 /I OEGCET Al AAOA ,F)=0 21.% atld C 01 M.
| OECEI Al AAGA AIAM( A0 ) "




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

H +Cu(ll) 2 +(DTPA)> z Cu(I)H(DTPA) 2 28.77648 1 Cu(ll) L+H =z Cu(ll) HL log o(])= 4.80 I= 01 M
Cu(l) +L =z Cu(lh) L log 105 ] & 21.2 1=0.1M
Cull) +H+L 2 Cu(ll) HL log(j)= 26.0 I= 01 M
I1=0M: logio(])= 28.77648

2H* +Cu(ll) 2 +(DTPA)® z Cu(ll)H (DTPAy 32.16363 1 Cu(lDHL+H 2z Cu(l)H L log 0(j)= 2.96 I= 01 M
Cu(l)+H+L z Cu(IhHL log 1051 & 26.0 1=0.1M
Cu(ll) +2H+L z Cu(l)H ,L log 1o(]) = 28.96 I= 01 M
1=0M: logo(])= 32.16363

2Cu(ll) 2 +(DTPA)5 z Cu(ll) (DTPA) 31.40720 1 Cu(ll)L + Cu(ll) z Cu(ll) L log 1o(J)= 6.79 1=01M
Cu(l) +L z Cu(lhy L logi5 ] & 21.2 1=0.1M
2Cu(l)+L  z Cu(ll) L log 105 ] & 27.99 1=0.1M
I=0M: log 1o(]) = 31.40720

Z** + (DTPA)> z Zn(DTPA} 20.33575 -4.43E+4 1 /I OEGCET Al AAOA )0 1§.% atld C 0.1 M.
| OECEI Al AAGA mAIAM( A0 ) "

H +2Zn? +(DTPA)> z ZnH(DTPA¥ 26.57648 1 ZnL+H z ZnHL log 1o(J)= 5.60 I= 01 M
Zn +L z ZnL 109 105 ] 18.2 1=01M
Zn +H+L z ZnHL log 10(] )= 23.8 I= 01 M
I1=0M: logio(])= 26.57648

2Zn? + (DTPA)%> z Zny(DTPA)Y 26.09720 1 ZnL+Zn 2z Znl log5 ] & 4.48 1=0.1M
Zn +L z ZnL log5 ] & 18.2 1=01M
2Zn+L 2z ZnlL log15] & 22.68 1=0.1M
1=0M:  log10(j)= 26.09720

Ga* + (DTPA)> z Ga(DTPAY 27.50363 1 | OECET Al AAOA )0 24.%atid C 01 M.

H +Ga® + (DTPA)S z GaH(DTPA) 32.04078 1 Gd +H z GaL log 0o(J)= 4.11 I= 01 M
Ga+lL z Gd logi5 ] & 24.3 1=0.1M
Ga+H+L z GaL log 10o(]) = 28.41 I= 01 M
I=0M: log 1o(])= 32.04078

Ga&* + (OH) " + (DTPA)> z Ga(DTPA)(OHJ 33.34990 1 Gd z GgOH)L +H logis J & -7.51 1=0. 1M
Ga+L z Gd logws ] & 24.3 1=0.1M
OH+H =z HO logo5 ] & 1378342 1= 01 M
Ga+OH+L z Ga(OH)L | 0g10(] ) =30.57342 1=0.1M
I=0M: logio5 ] & 33.34990

Srz* + (DTPA)S z Sr(DTPA)* 11.92575 -2.9E+4 1 /I OEGCET Al AAOQA )0 9y%k atid C 01 M.
| OECET Al AAOA A M( A0 ) "

H +Sr?* +(DTPA)> z SrH(DTPAY 17.96648 1 SrL+H z SrHL log10o(j)= 5.4 I= 01 M
Sr +L 2z SrL logs] & 9.79 1=0.1M
Sr +H+L 2z SrHL log 10(] ) = 15.19 I= 01 M
I1=0M: logo(j)= 17.96648

Y3 + (DTPA)® z Y(DTPAF 25.25363 -2.7E+4 1 Original AAOA Al O k= 122.06,atl= 01 M.
| OECET Al AAOA mIAaM( A0 ) "
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
H +Y3 + (DTPA)> z YH(DTPA) 27.59078 1 YL+H z YHL log o(j)= 1.91 I= 01 M
5/ OECET Al AAOA &0rO) J AO 4 7
Y+L z YL log 105 ] & 22.05 1=01M
Y+H+L z YHL log 1o(]) = 23.96 I= 01 M
I=0M: log (j)= 27.59078
Zr* + (DTPA)® z Zr(DTPA) 40.07150 1 /| OECET Al AAOA ) =0 35.8atid C 0.1 Mand 20°C.
Zr* + (OH)- + (DTPA)® z Zr(DTPA)(OH)* 47.76218 1 ZrL z Zr(OH)L +H logws | & -5.9 I= 1.0 M
5/ OECET Al AAOA &0r0) ] AO 4
Zr +L z ZrL logws ] & 36.0083 1=1 .0 M
OH+H =z HO loge5] & 1379384 1= 1.0 M
Zr +OH+L z Zr(OH)L logws ] & 43.90214 1= 1.0 M
I1=0M: logio5] & 47.76218
P& + (DTPA)> z Pd(DTPAYy 31.73160 1 | OECET Al AAOA ) =0 29.% ati§ ¢ 1.0 Mand 20 °C.
H +Pd? +(DTPA)> z PdH(DTPAY 35.83108 1 Pd+H z PdHL log o(])= 3.49 I= 1.0 M
5/ OECET Al AAOA &0rO) ] AO 4
Pd+L z Pd log 105 ] & 29.7 I=1 0 M
Pd +H+L 2z PdHL log 10(] ) = 33.19 I= 10 M
I1=0M: logio(])= 35.83108
2H* +Pd? + (DTPA)S z PdH(DTPAY 38.86266 1 PdH +H z PdL log o(j)= 2.93 I= 1.0 M
5/ OECET Al AAOA &0rO) 7] AO 4
Pd+ H+ L z PdH log 05 ] & 33.19 1=1 0 M
Pd+ 2 H+L z PdHL log 1o(]) = 36.12 I= 1.0 M
I=0M: logi(j)= 38.86266
3H* +PdZ + (DTPA)S z PdH(DTPA) (aq) 41.93056 1 PdHL+H z PdL log o(J)= 2.56 I= 1.0 M
5/ OEGET A1 AAOA &0rO ] AO 4
Pd+ 2 H+NL 2z PdHL logi5 ] & 36.12 1=1 0O M
Pd+ 3 H+L z PdHL log 1o(]) = 38.68 I= 1.0 M
I=0M: log 1o(j)= 41.93056
4H" +Pd? +(DTPA)S z PdH(DTPA)" 43.86056 1 PdHL+H z PdHL log 0o(j)= 1.93 I= 1.0 M
5/ OEGET A1 AAOA &0rO ] AO 4
Pd + 3H+NL z PdHL log 105 ] & 38.68 1=1 0 M
Pd+4 H+L z PdHL log 1o(]) = 40.61 I= 1.0 M
I=0M: log 1o(j)= 43.86056
Ag- + (DTPA)5 z Ag(DTPAf 9.73788 1 | OECET Al AAOA )0 8p%Katld C 01 M
H +Ag* +(DTPA)> z AgH(DTPAY 18.45218 1 AgL+H z AgHL log o(])= 7.86 I= 01 M
Ag+L z AdL logi5] & 8.67 1=0.1M
Ag +H+L z AgHL log 1o(]) = 16.53 I= 01 M
I1=0M: logio(])= 18.45218
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

2H* +Ag* +(DTPA)S z AgH(DTPA)? 24.16290 1 AgH. +H 2z AghL log 10o(J)= 5.07 I= 1.0 M
Ag + H+ L z AgH log 105 | & 16.53 1=1 0 M
Ag+ 2 H+L z Aghl log 10o(J) = 21.60 I= 1.0 M
I1=0M:  logo(])= 24.16290

Cd* + (DTPA)> z Cd(DTPAJ 21.13575 -5.18E+4 1 | OECET A1l AAOA . )0 19.0katid C 0.1 M
| OECET Al AAGA Al M( AO ) " &

H +Cd? + (DTPA)> z CdH(DTPAY 25.94648 1 Cd+H z CHL log 10(J)= 4.17 I= 01 M
Cd+L z Cd log 05 1 & 19.0 1=0.1M
Cd+H+L z CdL log 10(]) = 23.17 I= 01 M
1=0M: logio(])= 25.94648

2 Cd? + (DTPA)> z Cd(DTPA) 24.71720 1 CdL+Cd z CdlL logws] & 2.3 1=0.1M
Cd+L z Cd logi05 1 5 19.0 1=0.1M
2Cd+L z CdL log5] & 21.3 1=01M
I=0M:  log 1o(j)= 24.71720

In3 +(DTPA)> z In(DTPA)* 32.70363 1 | OECET Al AAOA 1) =0 295 atid ¢ 01 M

In% +(OH)" + (DTPA)> z In(DTPA)(OH)* 34.15990 1 InL z In(OH)L +H logs | & -11.9 1=0. 1M
5/ OEGET A1 AAOA &0rO ] AO 4
In +L z InL logws ] & 295 1=0.1M
OH+H z HO log 05 ] & 1378342 1= 0.1 M
In +OH+L z In(OH)L logws ] & 31.38342 1=0. 1 M
I1=0M: logio5 ] & 34.15990

Sn(ll) > +(DTPA)® z Sn(I)(DTPA) * 22.73160 1 | OECET A1l AAOA 1) =0 2¢g.% atl§ C 1.0 Mand 20°C.

H +Sn(ll) 2 +(DTPA)® z Sn(I)H(DTPA) 2 27.44108 1 Sn(il) L+H =z Sn(ll) HL log 10(J)= 4.1 I= 1.0 M
5/ OECET Al AAOA &£0r0) ] AO 4
Snil) _+L z Sn(l) L log 105 1 & 20.7 I= 1.0 M
Sn(ll) +H+L z Sn(ll) HL logo(]j)= 24.8 1= 1.0 M
I=0M: log 1o(j)= 27.44108

2H* +Sn(ll) % +(DTPA)> z Sn(I)H ,(DTPAY 30.34740 1 Sn(i)H L+H z Sn(ll) HL log 1o(J)= 25 I= 1.0 M
5/ OEGET A1 AAOA &0 ] AO 4
Sn(l) +H+ Lz Sn(hH L log 105 ] & 24.8 I=1 0 M
Sn(ll) +2H+L 2z Sn(ll) L logo(])= 27.3 I= 1.0 M
I=0M: log ()= 30.34740

Ba* + (DTPA)> z Ba(DTPA} 10.87575 -2.9E+4 1 Originaldata A&l O ] kio(jl) ¥ 8.74, atl = 01 M
| OECET Ai AAGA Al A M( AO ) " &

H +Ba? + (DTPA)> z BaH(DTPA} 16.85648 1 BaL +H z BaHL log 1o(])= 5.34 I= 01 M
Ba+L z Bal logi5] & 874 1=0.1M
Ba+H+L 2z BaHL log 10o(]) = 14.08 I= 01 M
I=0M: logio(j)= 16.85648

La® + (DTPA)% z La(DTPAY? 22.69363 -2.2E+4 1 /I OEGCET Al AAOA ,,F)=0 1940 ,atl=C 01 M
| OECET Ai AAGA Al A M( A ) " &




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

H +La3® +(DTPA)®> z LaH(DTPA) 25.72078 1 LaL+H z LaHL log 10o(J)= 2.6 I= 01 M
5/ OECET A1l AAOA &0rO J AO 4 7
La +L z LaL log 105 | & 19.49 1= 01 M
La +H+L 2z LaHL log 10(] ) = 22.09 I= 01 M
I=0M: logi(j)= 25.72078

Cé" + (DTPA)® z Ce(DTPAY 23.63363 -2.4E+4 1 I OECET Al AAOA ,,F)=0 2048 ,atIEC 01 M
| OECETI Al AAGA AiaM( AO ) " &

Pr¥* + (DTPA)> z Pr(DTPA)* 24.30363 -2.6E+4 1 I OECET Al AAOA )0 21k atld C 01 M
| OECETI Al AAOGA Al A M( AO )

H +Pr3 +(DTPA)> z PrH(DTPAy 27.11078 1 PrL+H z PrHL log1o(])= 2.38 I= 01 M
5/ OECET Al AAOA &) ] AO 4
Pr +L z PrL logi05 1 & 21.1 1= 01 M
Pr+H+L 2z PrHL log 1o(]) = 23.48 I= 01 M
I=0M: logy(j)= 27.11078

Nc* + (DTPA)> z Nd(DTPA} 24.82363 -3.0E+4 1 I OEGCET Al AAOA ,,@F)=0 21.6R,atl=C 01 M
| OECET Ai AAGA Al A M( AO ) " &

H +Nd* +(DTPA)> z NdH(DTPA) 27.64078 1 NoL+H z NcHL logo(])= 2.39 I= 01 M
5/ OECET Al AAOA &Z0O) ] AO 4 7
Nd+L z Nd log 105 1 & 21.62 I= 01 M
Nd+H+L 2z NeHL log 1o(]) = 24.01 I= 01 M
I=0M: log 1) = 27.64078

2Nd* + (DTPA)® z NG(DTPA)* 30.46508 1 | OECET Al AAOA ,,f)=0 259, atl=EC 0.1 Mand 20°C.

Sm* + (DTPA)S z Sm(DTPAY 25.55363 -3.3E+4 1 I OECET Al AAOQA ,,&)=027.3 ,atl=C 01 M
| OECETI Al AAGA AiaM( AO ) " &

H +Sm* +(DTPA)® z SmH(DTPA) 28.18078 1 Smi+H =z SnhL log o(])= 2.2 I= 01 M
5/ OECET Al AAOA &0 ] AO 4
Sm+L z Snmh log 105 | & 22.35 1= 01 M
Sm+H+L z SnhL log 1o(]) = 24.55 I= 01 M
I=0M: log 10(j)= 28.18078

2Sm?* + (DTPA)> z Sm(DTPA)* 30.03508 1 | OECET Al AAOA ,f)=02556,atlEC 0.1 Mand20°C.

EW* + (DTPA)> z Eu(DTPAY 25.59363 -3.2E+4 1 | OEGET Al AAOA )0 273 ,atl=C 01 M
Originaldata &I O . ( A M * d

H +Eu® +(DTPA)®> z EuH(DTPA) 28.17078 1 EuW+H z EuHL log ()= 2.15 I= 01 M
5/ OECET Ai AAOA &0O) ] AO 4
Eu+L z EuW log 105 | & 22.39 1= 01 M
Eu+H+L 2z EuHL log 10(] ) = 24.54 I= 01 M
I=0M: log(j)= 28.17078

2 Eu®* +(DTPA)® z Ew(DTPA) 30.03508 1 | OECET A1 AAOA ,(f)=02556,atll=C 0.1 M and 20°C.

Gd* + (DTPA)> z Gd(DTPAY 25.59363 -3.1E+4 1 | OECET Al AAOQOA ,,&)=021.3,atl=EC 01 M
| OECETI Al AAGA Aid M( A0 ) " &
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
H +Gd** + (DTPA)> z GdH(DTPA) 28.41078 1 Gl +H z GAHL log 10o(J)= 2.39 1= 0.1
5/ OECET A1l AAOA &0rO J AO 4 7
Gd+L z Gd log 105 | & 22.39 1= 0.1
Gd+H+L z GdL log 10(] )= 24.78 1= 01
I=0M: log(j)= 28.41078
Tb* + (DTPA)> z Tb(DTPAY 25.92363 -3.1E+4 1 I OECET Al AAOA ,,F)=023M, atlEC 01 M
| OECETI Al AAGA AiaM( AO ) " &
H +Tb3 +(DTPA)> z TbH(DTPA) 28.49078 1 TbL+H =z TbHL logo(])= 214 I= 01
s/ OECET Al AAOA &0O) ] AO 4
Tb +L z TbL log 105 | & 22.72 1= 0.1
Tb +H+L =z ThHL log 1o(]) = 24.86 1= 01
I=0M: log 1o(j)= 28.49078
Dy* + (DTPA)> z Dy(DTPAf 26.03363 -3.1E+4 1 /I OECET Al AAOA 1of)=0 27.88,atlEC 01 M
| OECET Ai AAGA Al A M( AO ) " &
H +Dy3 +(DTPA)> z DyH(DTPA) 28.65078 1 DyL+H z DyHL log o(j)= 2.19 1= 01
5/ OECET Al AAOGA &Z0O) ] AO 4 7
Dy +L z Dy logigs | & 22.83 1= 0.1
Dy +H+L z DyHL log 10o(]) = 25.02 1= 0.1
I=0M: log 10(j)= 28.65078
HG* + (DTPA)5 z Ho(DTPAY 25.99363 -3.0E+4 1 I OEGET Al AAOA ;(F)=023M,atll=C 01 M
| OECET Ai AAGA AldM( AOD ) » &
H +Ho3® +(DTPA)> z HoH(DTPA) 28.67078 1 Hd +H 2z HoHL logo(J)= 225 1= 01
5/ OECET Al AAOGA &Z0O) ] AO 4 7
Ho+L z Hd log 105 1 & 22.79 1= 01
Ho+H+L 2z HdHL log 10o(]) = 25.04 1= 0.1
1=0M: logio(])= 28.67078
Er3* + (DTPA)*> z Er(DTPA)* 25.95363 -3.0E+4 1 | OECET Al AAOA ,F)=0237 ,all=C 01 M
| OECETI Al AAGA Aid M( AO ) " &
H +Er3 +(DTPA)®> z ErH(DTPAYy 28.38078 1 ErL+H z ErHL log 1o(J)= 2.00 1= 0.1
5/ OECET A1l AAOA &0rO ] AO 4 7
Er+L z ErL log 10(]) =22.75 1=0.1M
Er+H+L 2z ErHL log 10(] ) =24.75 1=0.1M
I=0M: log1(j)= 28.38078
Tni* + (DTPA)® z Tm(DTPA¥ 25.93363 -2.6E+4 1 / OECET Al AAOQA (#F)=021M,atl=C 01 M
| OECEI Al AAGA AiaM( AO ) " &
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

H + T + (DTPA)® z TmH(DTPA) 28.26078 1 Tm+H z TnHL log1o(J)= 1.90 I= 01 M
5/ OEGCET Al AAOGA &£0O) ] AO 4
Tm+L z Tnb log 105 ] & 22.73 1= 01 M
Tm+H+L z TnHL log 10(] ) = 24.63 I= 01 M
I=0M: logi(])= 28.26078

YB* + (DTPA)S z Yb(DTPAY 25.84363 -2.5E+4 1 I OECET Al AAOA ,,F)=0 2.6 ,atIEC 01 M
| OECET Al AAGA AidM( A ) "

H +Yb% +(DTPA)> z YbH(DTPA) 28.57078 1 YbL+H z YbHL log1o(j)= 2.30 I= 01 M
s/ OECET Al AAOA &) ] AO 4
Yb+L z YbL log 105 ] & 22.64 1= 01 M
Yb+H+L z YbHL log 1o(] )= 24.94 I= 01 M
I=0M: logy(j)= 2857078

Lu® + (DTPA)%> z Lu(DTPA)* 25.66363 -2.1E+4 1 I OEGCET Al AAOA ,,F)=0 23.46,atl=C 01 M
| OECET Al AAOGA Al d M( AD ) " &

H +Lu® +(DTPA)® z LuH(DTPA) 28.27078 1 LuL+H 2 LuHL log1o(j)= 2.18 I= 01 M
5/ OEGCET Al AAOGA 000 ] AO 4
Lu +L z Lul log 105 | & 22.46 I= 01 M
Lu +H+L 2 LuHL log 1o(]) = 24.64 I= 01 M
I=0M: log(]j)= 28.27078

Hf* + (DTPA)*> z Hi(DTPA) 39.67150 1 | OECET A1 AAOA o) =0 354 atid C 0.1 Mand 20°C.

Hg(ll) > +(DTPA)® z Hg(Il)(DTPA) * 28.53575 -9.87E+4 1 /I OEGCET AT AAOA )0 264 atld C 01 M
| OECET Al AAGA AidM( Ad ) " &

H +Hg(l) Z* +(DTPA)> z Hg(I)H(DTPA) > 33.41648 1 Ho(l) L+H =z Hg(l) HL log1o(])= 4.24 I= 01 M
5/ OECET Al AAOA =0°O) | AO 4
Ha(l) +L z Hg(h) L log 05 | & 26.4 1= 01 M
Hg(l) +H+L =z Hg(l) HL logo(j)= 30.64 I= 01 M
I=0M: logio(j)= 33.41648

Pb(ll) 2* +(DTPA)> z Pb(I)(DTPA) * 20.93575 -7.86E+4 1 I OECET Al AAOA ,oF)=0 1§.8&atl5 C 01 M
| OECET Al AAOGA Al d M( AD ) " &

H +Pb(ll) 2 + (DTPA)> z Pb(I)H(DTPA) > 26.09648 1 Pb(ll) L+H =z Ph(ll) HL log1o(j)= 4.52 I= 01 M
5/ OECET Al AAOA 000 ] A0 4
Pb() +L 2z Pb(l) L log5 ] & 188 = 01 M
Pb(l) +H+L z Pb(ll) HL logo(j)= 23.32 I= 01 M
I=0M: logo(]j)= 26.09648

2Pb(ll) 2 +(DTPA)® z Ph(ll) ,(DTPA) 25.62720 1 Pb(Il) L+ Pb(ll) =z Pb(ll) .Llog(j)= 3.41 I= 01 M
5/ OEGCET Al AAOA &0O) ] AO 4
Pb() +L 2z Pb(l) L log5 ] & 188 I= 01 M
Pb(l) +H+L z Pb(ll) HL logo(j)= 22.21 = 01 M

I1=0M:  log 1o(]) =
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Bi3* + (DTPA)> z Bi(DTPA)? 33.90363 1 | OECET Al AAOA ,&)=030.7% atld C 0.1 M
H +Bi 3" +(DTPA)S z BiH(DTPAY 36.73078 1 BiL+H z BiHL log 0o(J)= 2.40 I= 01 M
Bi +L z BiL logis ] & 30.7 1= 01 M
Bi +H+L 2z BiHL log 10o(J) = 33.1 I= 01 M
I1=0M: logio(j)= 36.73078
2H* +Bi ¥ +(DTPA)S z BiHx(DTPA) (aq) 38.74435 1 BiIHL+H z BikL log 0o(J)= 1.8 I= 01 M
Bi +H+ L z BIiHL logis ] & 33.1 I= 01 M
Bi +2 H+L z BiHL log 10o(J) = 34.9 I= 01 M
I=0M: log1o(])= 38.74435
Bi%* + (OH)  + (DTPA)> z Bi(DTPA)(OH)* 35.99115 1 BiL z Bi(OH)L +H logis J & -11.3 I= 1.0 M
5/ OEGCET Al AAOA &0rO) j AO 4
Bi +L z BiL logis ] & 3085623 1=1 .0 M
OH+H 2z HO logc5 ] & 1379384 1= 10 M
Bi +OH+L z Bi(OH)L logws J & 33.35007 I1=0. 1 M
I1=0M: logio5 ] & 38.99115
2.2.34. Glycine
The ligand in its neutral forng 2aminoethanoic aciqglycine GHsNQ,). The ligand L as it is present in the database is the dRléNG,".
Its molecular weight i4.059 Its structural formula is shown on the right. HoN
CH,
o=—c
o
Equilibrium reaction Logies | & L H (J/mol) Literature Remarks / conversions
reference
H + (glycine) -~ z H(glycine) (aq) 9.778 -4.435E+4 1
2H* +(glycine) ~ z Hy(glycine) * 12.128 - 4.835E+4 1 HL+H z HL log 10(] ) = 2.350 ,H= -4.0E+3
H+L z HL log 10(1) = 9.778 H= -4.435E+4
2H+L 2z HL log 10(] ) = 12.128 _H= -4.835E+4
Na + (glycine) - z Na(glycine) (aq) -0.6 1
Mg* + (glycine) -~ 2z Mg(glycine) * 2.08 2.5E+4 1 /| OEGCET A1l AAGA EiaM( A0 ) "
2 Mg® +(glycine) -~ z Mg(glycine) , (aq) 2.26 1 | OECET Al AAOA ,F)=0 2pékatld C 30 M
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Mdg* +H* +(glycine) - z MgH(glycine) 10.158 00 1 Mg +HL z MgH log 10o(J)= 0.38 = 01 M
H+L z HL log 105 T & 956442 1= 01 M
Mg+H+L 2z MdL log 1o(]) = 9.94442 I= 01 M
I=0M: logi05] & 10.15800

Al®* + (glycine) - z Al(glycine) 2* 6.55073 1 | OECET Al AAOA ,&)=05pikatid C 0.1 M

AlI® + (OH)- +(glycine) - z AI(OH)(glycine) * 15.93130 1 ALz AOHL+H log 10o(] )= -4.83 I= 01 M
A +L z AL log 10(] )= 5.91000 I= 01 M
H+OH z HO log 105 | & 13.78342 I= 01 M
A +OH+L z A (OH)L log 1o(] )= 14.86342 I= 01 M
I=0M: logio5 ] & 15.93130

2 Al 3 +(OH)" +(glycine) -~ z Al (OH)(glycine) * 18.56057 1 AI(OH)L + Al  z Al,(OH)L log 10(] ) = 3.27 1=0.1M
Al+OH+L z AIOH)L log 10(]) = 14.86342 1=01M
2AI+OH+L z Al(OH)L log 10(] ) = 18.13342 1=0.1M
I1=0M: logi05 ] & 18.56057

Ca&* +(glycine) - z Ca(glycine) * 1.39 -4E+3 1

Ca&* +H* +(glycine) - z CaH(glycine) 2* 10.07800 - 3.635E+4 1 Ca+HL z CaH log 10(j )= 0.30 I= 01 M H= B8E+3
H+L z HL logis T & 7 yt Isi=fg.hM H= -4.435E+4
Ca+H+L z CaHL log1o(J)= 9.86442 1= 01 M ,H= -3.635E+4
I=0M: logio5 ] & 10.07800

Mn(ll) 2 +(glycine) -~ z Mn(ll)(glycine)  * 3.19 -1E+3 1

Mn(ll) 2* +2(glycine) - z Mn(ll)(glycine)  , (aq) 5.44073 1 | OECET Al AAOA )0 4BkatlET c0.1 M.

Fe(ll) 2 +(glycine) - z Fe(ll)(glycine) M 4.31 -1.5E+4 1

Fe(ll) 2* +2(glycine) -~ z Fe(ll)(glycine)  , (aq) 8.29073 1 | OECET Al AAOA 1) =0 7p% atld C 0.1 M.

Fe(l) 2 +3(glycine) - z Fe(ll)(glycine) 4 9.47948 1 | OECET Al AAOA ,f)=0O8B%katid C 1.0 M.

Fe(lll) 3 +(glycine) - z Fe(lll)(glycine) 2 9.37516 1 | OECET A1 AAOA ,F)=O8pkatid C 0.5M.

Fe(lll) 3 +H* +(glycine) - z Fe(lll)H(glycine) 3+ 11.54800 1 Fe(lll) +HL z Fe(lll) HL logwo(j)= 177 I= 05 M
H+L z HL logi5 | & 9.50961 I= 0.5 M
Fe(lll) +H+L =z Fe(lll) HL log 1o(j) = 11.27961 I= 05 M
I1=0M: logis ] & 11.54800

Fe(lll) 3* +2H* +2(glycine) - z 23.25600 1 Fe(lll) +2HL z Fe(lll) HL, logo(j)= 3.7 I= 3.0 M

Fe(ll)H (glycine) > 2H+2L =z 2HL log 105 | & 20.09646 1=3.0M
Fe(ll) +2 H+2 Lz Fe(ll) HL; log 1o(j) = 23.79646 I= 30 M
I=0M: logio5 ] & 23.25600

Co(ll) ?* +(glycine) - z Co(ll)(glycine) M 5.07 -1.2E+4 1

Co(ll) 2* +2(glycine) -~ z Co(ll)(glycine) 2 (aq) 9.07 -2.6E+4 1

Co(ll) 2* +3(glycine) -~ z Co(ll)(glycine) 3 11.6 -4.1E+4 1

Co(ll) 2* +(OH)" +(glycine) - z 8.97700 1 Co(l)L z Co (I)(OH)L+H log 10(j )= -10.09 I= 01 M

Co(Il)(OH)(glycine) (aq) Co(l)+L 2 Co(ll)L log 10(]) = 4.64285 I= 01 M
H+OH z HO logi5 ] & 13.78342 I1=0 1 M
Co(ll) + OH + L z Co(ll)(OH)L log 10(]) = 8.33627 I= 01 M
I1=0M: logi05 ] & 897700

Ni%* + (glycine) - z Ni(glycine) * 6.15 -1.8E+4 1

Ni%* +2(glycine) - z Ni(glycine) , (aq) 11.12 -3.8E+4 1

Ni?* + 3 (glycine) - z Ni(glycine) 5 14.6 -6.23E+4 1




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Cu(l) * +2(glycine) - z Cu(l)(glycine) 10.31358 1 | OECET Al AAOA ,,&)=0 1§.5k, atl5 C 0.1 M.

Cu(ll) 2* +(glycine) - z Cu(ll)(glycine) * 8.56 -2.5E+4 1

Cu(ll) 2* +2(glycine) -~ z Cu(ll)(glycine) 2 (aq) 15.7 -5.43E+4 1

Zn?* + (glycine) - z Zn(glycine) * 5.38 -1.1E+4 1

Zn** + 2 (glycine) - z Zn(glycine) , (aq) 9.81 -2.5E+4 1

Zr** +3(glycine) - z Zn(glycine) 3 12.3 -3.9E+4 1

Zn?* + (OH) - + (glycine) - z Zn(OH)(glycine)  (aq) 10.47700 1 ZnL z Zn(OH)L +H log 10(])= -89 I= 015 M
s/ OECET Al AAOA @O | AO 4
Zn+L z ZnL log 1o(J)= 4.90425 I= 015 M
H+OH z HO log 105 | & 13.75913 = 015 M
Zn+OH+L 2z Zn(OH)L log 10(J)= 9.76338 I= 015 M
I=0M: log 105 ] & 10.47700

G&" +(glycine) - z Ga(glycine) * 8.78931 1 | OECET Al AAOQOA ,,@&)=0 9j6@ atid C 3.0 M.

Ga* +H* +(glycine) -~ z GaH(glycine) 3" 11.88800 1 Ga+HL z GaHL log 10o(J)= 2.11 I= 3.0 M
H+L z HL logi5 ] & 10.04823 1=3.0M
Ga+H+L z GaiL log 10(] ) = 12.15823 I= 30 M
I=0M: logi05 ] & 11.88800

Sr?* +(glycine) - z Sr(glycine) * 0.91 1

Y3 +(glycine) - z Y(glycine) ' 4.14073 1 | OECET Al AAOA ) O 3p katlEIl C0.1 M.

P +H* +(glycine) - z PdH(glycine) 2* 15.17800 1 Pd +HL z PdHL . log(j)= 54 I= 10 M
5/ OECET Al AAGA &0cO) ] AO 4
H+L z HL logc5 ] & 9.57484 1= 1.0M
Pd+H+L z PdHL log 1o(]) = 14.97484 I= 1.0 M
I1=0M: log 05 ] & 18.17800

P&t +2H* +2(glycine) - z PdH(glycine) 27.75600 1 Pd + 2 HL z PdHL, log 10o(J)= 8.2 I= 1.0 M
s/ OECET Al AAOA £0°0) | AO 4
2H+ 2Lz HL, l0g 105 ] & 19.14968 1= 1.0M
Pd+ 2 H+ 2Lz Pdbl, log 1o(]) = 27.34968 I= 1.0 M
I1=0M: logis ] & 27.75600

Ag" + (glycine) - z Ag(glycine) (aq) 3.51 -1.9E+4 1 | OECEI Al AAOGA AI 6 M( A0 ) 7 &

Ag" +2(glycine) - z Ag(glycine) » 6.89 -4.81E+4 1 /| OECET A1l AAOGA AI G M( AO ) &z

Ag- +H* +(glycine) - z AgH(glycine) * 9.878 1 Ag +HL z AgHL log1(])= 0.1 1= 3.0 M
H+L z HL log 05 | & 10.04823 1=3.0M
Ag +H+L z AgHL log 1o(]) = 10.14823 I= 30 M
I1=0M: logio5] & 9.878

Ag- + (OH) - + (glycine) - z Ag(OH)(glycine) 8.01723 1 AgL z Ag(OH)L +H log 10o(] )= -9.76 1= 3.0 M
Ag+L z AgL log o(J)= 3.78023 I= 30 M
H+OH z HO logs [ & " st f ZIEB.6M
Ag+OH+L z Ag(OH)L log o(j)= 8.28746 I= 30 M
I=0M: logi5 ] & 801723

Cd* +(glycine) - z Cd(glycine) * 4.69 -8.7E+3 1

12¢




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Cd* +2(glycine) - z Cd(glycine) , (aq) 8.40 -2.2E+4 1

Cd* +3(glycine) - z Cd(glycine) 3 10.7 -3.5E+4 1

B&®* +(glycine) - z Ba(glycine) * 0.77 1

La®* +(glycine) - z La(glycine) ?* 3.74073 1 | OEGCET Al AAOA )0 3L katlET C0.1 M.

Ce* +H" +(glycine) - z CeH(glycine) 3" 10.318 - 3. 235E+04 1 Ce +HL z CeHL log 10(] ) = I= 20 M H= 12E+4
5/ OECET Al AAOA MOCGOoJOELETAI" AAOA &£ 20 M( A
H+L z HL 109 105 1 ut ¥=49.9 W H= -4.435E+4
Ce+H+L 2z CeHL log 105 ] T 3284dzt 1=2.0M ,H= -3.235E+04
I=0M: logi5 ] & 10.30800

Pr3* +(glycine) - z Pr(glycine) ?* 3.94073 1 /| OECET Al AAQdy.0F)=03Bkatl= 01 M.

Ncf* + (glycine) - z Nd(glycine) 2 3.90073 1 | OECET Al AAOA ,of) =0 3p& atld ¢ 0.1 M.

Ncf* +H* +(glycine) - z NdH(glycine) 3* 10.70800 1 Nd + HL 2 NdHL log 1o(] )= 0.93 1= 01 M
H+L z HL log 1057 & 9.56442 1= 01 M
Nd+H+L 2z NeHL log 1o(]) = 10.49442 I= 01 M
1=0M: IOg 109 I £ 10.708

Ncf* + (OH) - + (glycine) -~ z Nd(OH)(glycine) * 9.89130 1 NdL 2 Nd(OH)L + H log 10(] -8.22 I= 01 M
Nd+L z NdL log 10( 3.26 I= 01 M
H+OH z HO 109 105 ] 13.78342 1= 01 M
Nd+OH+L z Nd(OH)L log o(])= 8.82342 I= 01 M
I=0M: logio5 ] & 989130

Pmi* + H* + (glycine) - z PmH(glycine) ** 10.44800 - 2.835E+04 1 Pm+HL z PniL log 10(]) = I= 20 M _H= 16E+4
5/ OECET Al AAOA MEOCGOoJOELETAI" AAOA &£ 20 M( A
H+L z HL 109 105 1 ut ¥=49.9 M H= -4.435E+4
Pm+H+L 2z PmHL log 105 ] s dzt Ififl2.9 My . H= -2.835E+04
I=0M: log 105 ] & 10.44800

Smi* + (glycine) -~ z Sm(glycine) 2 4.14073 1 Originaldata /&l O ] ky(J) ¥ G35,atl= 01 M.

EW* +(glycine) -~ z Eu(glycine) 2 4.14073 1 | OECET Al AAOQGA , )0 3pkatlET CO.1 M.

EU* + H* + (glycine) - z EuH(glycine) 3* 10. 51800 - 3. 235E+04 1 Eu+HL z EuHL  log1o(]) = 1= 20 M H= 12E+4
(OOECET Al AAOGA miDo M( AO )
H+L z HL 109 105 | ut M=4.9 MM H= -4.435E+4
Eu+H+L 2z EuHL log 105 ] 53®4dzt | =2.0 M = -3.235E+04
I=0M: log 5] & 10.51800

Gd* + (glycine) - z Gd(glycine) ?* 4.04073 1 /| OECET Al AAOA ;;&)=0 3 katlET C0.1 M.

Gd* + H* + (glycine) - z GdH(glycine) 3* 10.508 00 1 Gd+HL z GdHL log 1o(j)= 0.73 1= 01 M
H+L z HL log 151 & 9.56442 1= 01 M
Gd+H+L z GdHL log 1o(j) = 10.29442 I= 01 M
I=0M: logi5] & 10.508

Tb* +(glycine) - z Th(glycine) * 4.24073 1 | OECET Al AAOA ,,&)=O3p katlEl CO.1 M.

Dy* + (glycine) - z Dy(glycine) ** 4.24073 1 | OECET Al AAOA ,f)O3pkatlET C0.1 M.

HJ* + (glycine) -~ z Ho(glycine) * 4.34073 1 | OECET Al AAOA ,,&)=O 37 katlET CO.1 M.

Er® +(glycine) -~ z Er(glycine) 2 4.34073 1 /| OECET A1l AAOA ,f)=03J katlET C0.1 M.




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
YB* +(glycine) - z Yb(glycine) 2" 454073 1 | OECET Al AAOA  #F)=03pkatlEl C0.1 M.
Lu** +(glycine) - z Lu(glycine) ?* 4.54073 1 | OECET Al AAOA ;;&)=0 3P katlET CO.1 M.
Hg(I) #* +(glycine) -~ z Hg(l)(glycine) * 10.83678 1 | OECET Al AAOA ,,)=0 1§.% atld C 0.5M and 20°C.
Hg(l) % +2(glycine) - z Hg(ll)(glycine) . (aq) 20.00516 -8.84E+4 1 | OEGET A1 AAOA ,,@F) -0 19.% atl§ ¢ 0.5M and 20°C.
., H can be calculated as follows:
Hg(ICl , +2L=Hg(lL , +2Cl ,H=-3.7E+4
Ha(ll) + 2 CI = Hg(INCI ) H= -5.14E+4
Hg(Il) + 2 L = Hg(IlL 2 _H = -8.84E+4
Hg(ICl , (aq) + (glycine) - z Hg(ll)Cl(glycine) 17. 42 -7.64E+4 1 Hg(ICl , +L z Hg(I)CIL + Cl logws ] & " 42 tet H=-25E+4
(agq) +Cl- Hg(l) + 2 CI z Hg(IhCl logis ] & " tsfp H=-514E+04
Hg(I) + Cl + L z Hg(CIL logi05 ] & " 42sW 1 H=-7.64E+04
Pb(Il) 2* +(glycine) - z Pb(Il)(glycine)  * 5.14715 -2.0E+4 1 /I OECET Al AAOA F)=0 47X atld ¢ 01 M.
QECET Ai AAGA Ei@ mM( AO ) 7
Pb(Il) 2* +2(glycine) - z Pb(ll)(glycine)  , (aq) 8.34073 1 | OECET Al AAOA  F)=0 77 katlET C0.1 M.
Pb(ll) 2 +H* +(glycine) - z Pb(ll)H(glycine) 2 11.27800 - 1.935E+4 1 Pb(l) +HL z Pb(l) HL logio(j)= 1.5 I= 01 M _H= 25E+4
(OOECET Al AAOA Ei®0 M( A0 )
H+L z HL log 37 & " utlisP.mmt H= -4835E+4
Pb(l) +H+L =z Pb(ll) HLlogo(j)= 11.06442 I= 01 M _H= -1.935E+4
I=0M: logio5] & 11.27800
Pb(ll) # +2H* +2(glycine) = = 21.05600 1 Pb(ll) + 2 HLz Pb(ll) HlL, log 1o(J)= 1.5 I= 1.0 M
Pb(I)H »(glycine) ,** 2H+2Lz 2HL log 105 1 & 19.14968 I= 10M
Pb(l) +2 H+ 2 Lz Pb(ll) HL, log 1o(J) = 20.64968 I= 1.0 M
I=0M: logio5] & 21.05600
Pb(ll) 2* +3H* +3(glycine) = z 31.4 0400 1 Pb(l) + 3 HLz Pb(ll) HsLs log 1o(J)= 2.07 I= 30 M
Pb(I)H s(glycine) 3 3H+ 3Lz 3HL log 105 ] & 30.14469 1=3.0M
Pb(l) + 3 H+ 3 Lz Pb(ll) HlLs log 1o(J) = 32.21469 I= 30 M
I1=0M: logio5 ] & 31.40400
Pb(ll) 2 +(OH)" + (glycine) - =z 11.50415 - 1.048E+5 1 Pb()L z Pb(I)(OH)L + H log 10o(])= -7.64 I= 30 M
Pb(11)(OH)(glycine) (aq) H=-29E+4
(OOECET Al AAOGA EIi®»O M( AO ) 7
Pb(l)+L z Pb(IL log 10o(J)= 5.68761 I= 3.0 M
_H= -2.0E+4
H+OH z HO 00105 ] & " s #H{30WMf tc
_H= -5581E+4
Pb(l) + OH+L 2 Pb(I)(OH)L logio(j)= 12.31484 1= 3.0 M
_H= -1.0481E+05
I1=0M: logio5 ] & 11.50415
Pb(ll) 2* +H* +2(glycine) - z Pb(ll)H(glycine)  ,* 14.75916 1 Pb(IDH ,L, 2 Pb(I)HL , +H log 10o(])= -6.5 1=1.0M
Pb(ID+2H+2L z Pb(IDH 5L, logi 5] & *  dzt I=fh.yd 2
Pb(l) +H+ 2Lz Pb()HL » log 10o(])= 14.14968 1= 1.0 M
I1=0M: logio5 ] & 14.75916
Bi® +(glycine) - z Bi(glycine) * 10.80516 1 | OECET Al AAOQA ,,&)=0 1¢.k atld C 0.5M.
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Bi%* + (OH)~ +(glycine) -~ z BIi(OH)(glycine) * 21.14194 1 BiL + OH = M(OH)L logo(j)= 9.8 1=05M
Bi+ L =BiL logi5 ] & " tsdzt dz 1=05M
Bi + OH + L = BiL log 10(}) = 19.8 1=05M
1=0M: log 105 ] & 21.14194
(U(VDO ,) % +H* +(glycine) ~ z 11.208 00 -4, 535E+ 1 (UQ) +HL z (UG)HL log1o(J)= 1.43 I= 01 M _H= 3E+3
(U(V)O ,)H(glycine) 2 (OOECET Al AAOGA I DO M( AO )
H+L z HL logi s3] & 7 yt lisie.hm H= -4.835E+4
(UQ) +H+L z (UQ)HL log(j)= 10.99442 1= 01 M _H= -4535E+4
I1=0M: logi5 ] & 11.2800
(U(VINO 2)2* +2H* +2(glycine) - 2 21.75600 -8.57E+4 1 (UQ) + 2 HLz (UO)HL, log 10(J)= 2.20 I1=1.0M  H= 4.6E+3
(U(VD)O 2)Hz(glycine) 2 (OOECET Al AAOGA EIi DO M( AO ) 7
2H+2L 2z HL, log 5] & 7 syt IsihogM o H= -8.87E+4
U)+H+L 2z (UOHL logws] & 7 f tstlec@Ms H= -857E+4
I1=0M: log 05 ] & 21.75600

2.2.35. Alanine
The ligand in its neutral form is2-amingpropanoic acid4lanine GH/;NQ,). The ligand L as it is present in the database is the ani

GHsNGy'. Its moleculaxveight is88.086 Its structural formula is shown on the right. G
CH—NH,
o—
o
Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
H + (alanine) -~ z H(alanine) (aq) 9.868 - 4.522E+04 1
2H* + (alanine) -~ z Hy(alanine) * 12.212 -4. 722E+04 1 HL+H z HL logo(j)= 23 44  H= -2.0E+3
H+L z HL log 1o(J)=9. 868 H= -4.522E+4
2H+L 2z HL log 1o(J)=12. 212 H= -4.722E+4
Mdg* + (alanine) - z Mg(alanine) * 1.96 1
C&* + (alanine) - z Ca(alanine) * 1.30 4E+3 1
C&* +H* + (alanine) - z CaH(alanine) 2* 10.218 -3.722E+04 1 Ca+HL z CaHL log 10(j) = 0.35 .H= 8.0E+3
H+L z HL log 10(]) = 9.868 = -4.522E+4
Ca+H+L z CaHL log 10(]J) =10.218 ,H= -3.722E+4
Mn(ll) 2* + (alanine) -~ z Mn(ll)(alanine) * 2.87715 1 | OECET Al AAOA ,,@&)=0 2p% atis C 0.1 M.

131




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Mn(ll) 2* +2 (alanine) - z Mn(ll)(alanine) , (aq) 4.99073 1 | OECET Al AAOA ,&)=0 4B% atld C 0.1 M.

Fe(ll) 2* + (alanine) - z Fe(ll)(alanine) * 3.94632 1 | OECET Al AAOA ,,&)=0 3p4, atl§ C 1.0 Mand 20°C.

Fe(ll) 3 +(alanine) - z Fe(lll)(alanine) 2 9.68516 1 | OECET Al AAOA ,&)=0 8B& atid C 0.5M.

Fe(lll) 3* +(OH)" + (alanine) - 2 21.70055 1 Fe(llL z Fe(ll)(OH)L + H log 1o(]) = -2.17 I= 05 M

Fe(lll)(OH)(alanine) * Fe(lll) + L z Fe(l)L logw(j)= 8.8 = 05 M
H+OH z HO log 5] & 13.72861 I= 05 M
Fe(lll) + OH + L z Fe(ll)(OH)L log 1o(J) = 20.35861 I= 05 M
I=0M: log 05 ] & 21.70055

Co(ll) ?* + (alanine) - z Co(ll)(alanine) 471 -5.4E+3 1 QOECET Al AAGA Ai® M( AO )

Co(ll) ?* +2(alanine) -~ z Co(ll)(alanine) , (aq) 8.40 - 1.5E+4 1 QOECET Al AAOCA Fi® M( AO )

Co(ll) > +3(alanine) -~ z Co(ll)(alanine) 10.34073 1 | OECET Al AAOA ;,0&)=0 97 katlET CO.1M.

Ni2* + (alanine) - z Ni(@anine) * 5.82 - 1.4E+4 1 COECET Al AAOGA Fi@ M( AO )

Ni?* + 2 (alanine) - z Ni(@anine) , (aq) 10.51 -3.0E+4 1 QECET Al AAOGA Ei@ M( AO ) 7

Ni?* + 3 (alanine) - z Ni(@anine) 3 13.45073 - 5.64E+4 1 COECET Al AAOGA EIiD0O M( AO )

Cu(l) * +2(alanine) -~ z Cu(l)(alanine) o 9.86839 1 | OECET A1 AAOA ,,F)=0 9B katlET CO0.5M.

Cu(ll) ?* + (alanine) - z Cu(ll)(alanine) 8.55 -2.2E+4 1 QOECET Al AAOGA Fi@ M( AO ) "

Cu(ll) 2 +2(alanine) - z Cu(ll)(@alanine) , (aq) 15.5 - 4.93E+4 1 QOECET Al AAOCA Al @ M( AO )

Cu(ll) 2* +H* + (alanine) - z Cu(ll)H(alanine) 2 12.14180 1 Cu(l)L  +H z Cu(ll) HL log 1o(])= 2.77 I= 50 M
Cu(l) +L =z Cu(h) L log 105 T & 10. 19360 = 50M
Cu(ll) +H+L 2z Cu(ll) HL logo(])= 12.96360 I= 50 M
I1=0M: logis ] & 12.14180

Zr** + (alanine) -~ z Zn(alanine) * 4.95 - 6.6E+3 1 QOECET Al AAOGA Ei@ M( AO ) 7

Zr** +2 (alanine) - z Zn(alanine) , (aq) 9.23 -1.7E+4 1 QOECET Al AAOA Ai® M( AO )

Zr** +3(alanine) - z Zn(alanine) g 11.40516 1 | OECET Al AAOA ,,&)=0 1§.6 ati5 C 0.5 M.

Zn?* + (OH) - + (alanine) -~ z Zn(OH)(alanine) (aq) 10.74700 1 ZnL z Zn(OH)L +H log 10(])= -8.2 I= 01 M
Zn+L z ZnL log 10o(] )= 4.52285 I= 01 M
H+OH z HO log 105 | & 13.78342 1= 01 M
Zn+OH+L 2z Zn(OH)L log 10o(J) = 10.10627 I= 01 M
I1=0M: logios ] & 10.74700

Sr?* + (alanine) - z Sr(alanine) * 0.74 1

Pc* +H* + (alanine) - z PdH(alanine) 2 15.06800 1 Pd +HL z PdHL log1o(])= 5.2 1= 1.0 M
5/ OEGET A1 AAOA &0 ] AO 4
H+L z HL logi5] & 966484 1= 10M
Pd +H+L z PdHL log 10(] ) = 14.86484 I= 1.0 M
I=0M: logi05 ] & 15.06800

P&t +2H* +2(alanine) -~ z PdH(alanine) 27.93600 1 Pd + 2 HL z PdHlL, log 10o(j)= 8.2 I= 10 M
s/ OECET Al AAOA &0°0 ] AO 4
2H+ 2Lz HL log 105 | & 19.32968 1= 10M
Pd+2H+ 2Lz Pdbl, log 10(]) = 27.52968 I= 1.0 M
I1=0M: logios ] & 27.93600

Ag" + (alanine) - z Ag(alanine) (aq) 3.64 1

Ag" +2 (alanine) - z Ag(alanine) o 7.18 1
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Cd* + (alanine) - z Cd(alanine) * 4.40715 1 | OECET Al AAOA ,,&)=0 3p& atid C 0.1 M.

Cd* + 2 (alanine) - z Cd(alanine) , (aq) 7.99073 1 Original data for J k I{jG= 7.35,atl= 0.1 M.

Cd&* +3(alanine) - z Cd(alanine) 5 10.57073 1 | OECET Al AAOA ,@&)=0 9px% atid C 0.1 M.

B&?* + (alanine) -~ z Ba(alanine) * 0.77 1

Ncéf* + H* + (alanine) - z NdH(alanine) 3* 10.50800 1 Nd + HL 2z NdHL log1o(]) = 064 1=0.1M
H+L z HL logis ] & " yt I=18.h ¥
Nd+H+L 2z NdHL logws] & 7 9A®t 0 .1 M
I=0M: logio5 ] & 10.50800

EW +H* + (alanine) - z EuH(alanine) ** 10. 60800 1 Eu +HL z EuHL logo(J)= 0.74 I= 20 M
H+L z HL log5] & 9.88244 1=2.0M
Eu+H+L 2z EuHL log 105 ] & 7 62R4dezt 1=2.0M
I=0M: logio5 ] & 10.60800

Pb(ll) 2* +(alanine) -~ z Pb(I)(alanine) * 4.62954 1 | OECET Al AAOA ,f)O51%&atld ¢ 3.0M.

Pb(ll) ?* +2(alanine) - z Pb(ll)(alanine) , (aq) 7.31931 1 | OECET Al AAOA ,@&)-0O 81Xk atld C 3.0M.

Pb(ll) 2* +H* + (alanine) -~ z Pb(IDH(alanine)  2* 11.14800 1 Pb(ll) +HL z Pb(ll) HL log10(j)= 1.28 I= 3.0 M
H+L z HL logo5 ] & 10.13823 1= 3.0M
Pb(ll) +H+L 2z Pb(l) HL logi5] & 1.41823 I= 3.0M

I1=0M: logio5 ] & 11.14800

2.2.36. Serine

The ligand in its neutral form is2-amino-3-hydroxypropanoic aci(serine GH;NG;). The ligand L as it is present in the database |

the anion GHsNGs'. Itsmolecular weight i404.085 Its structural formula is shown on the right.

\O
I

H,C

7~

CH *1INH,

~

o0—¢C

O/

Equilibrium reaction Logios | & L H (J/mol) Literature Remarks / conversions
reference
H +(serine) -~ z H(serine) (aq) 9.209 - 4.3 0E+4 1 QOECET Al AAGA Ei@ M( AO ) 7




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

2H* +(serine) -~ z Hy(serine) * 11.396 -4.6E+4 1 HL+H z HL log 10(] ) = 2.187 ,H= -3.0E+3
(COECET A1l AAGA Ei@®1 M( AO ) 7
H+L z HL log 10(1) = 9.209 H= -4.3E+4
2H+L 2z HL log 10(]) = 11.396 H= -46E+4

Mg@* + (serine) - z Mg(serine) * 0.48954 1 | OECET Al AAOA ,)=0 1pX atld C 3.0M.

Al® + (serine) - z Al(serine) ?* 6.34073 1 | OECET Al AAOA ,t)=05) katlET CO.1M.

Al + (OH) - + (serine) -~ z AI(OH)(serine) * 15.51130 1 ALL z AI(OH)L +H log 10o(] )= -5.04 = 01 M
Al+L z AL log 1o(J)= 5.7 = 01 M
H+OH z HO log 105 | & 13.78342 = 01 ™
Al+OH+L z AI(OH)L log 10(] ) = 14.44342 1=0.1M
I1=0M: logi5 ] & 1851130

2 Al 3 + (OH)- +(serine) -~ z Al,(OH)(serine) * 18.00057 1 AI(OH)L + Al z Al,(OH)L log 10(]) = 3.13 1=0.1M
Al+OH+L z AI(OH)L log 10(]) = 14.44342 1=01M
2AI+OH+L 2z Al (OH)L  logo(])=17.57342 1=0.1M
I=0M: logi5 ] & 18.00057

Ca&* +(serine) -~ z Ca(serine) * 1.43 1

Mn(ll) 2* + (serine) - z Mn(ll)(serine) * 2.92715 -4E+3 1 I OEGCET Al AAOA ¥ © 2Pk atld ¢ 0.1 M.
ECEI ATl AAOGA Ai@ M( AO )

Mn(ll) 2* +2(serine) - z Mn(ll)(serine) . (aq) 4.62073 -4E+3 1 I OECET Al AAOA ¥ © 3p&atld C 0.1M.
QECEI Al AAOA Ai@ M( AO ) 7

Fe(ll) 2* + (serine) - z Fe(ll)(serine) * 4.07715 -4E+3 1 I OECET Al AAOA ,o#H © 3p%atld C 0.1M.
QECEI Al AAOA Ai@ M( AO ) 7

Fe(ll) 2* +2(serine) - z Fe(ll)(serine) , (aq) 7.05073 -8E+3 1 I OECET Al AAOA ,#H © 6}k atld C 0.1M.
QECEI Al AAOA Ai@ M( AO ) 7

Fe(ll) 2* +3(serine) - z Fe(ll)(serine) & 9.48931 1 /| OECET Al AAOA ,,F)=0 1.k atld C 3.0M.

Fe(ll) 3" +(serine) "~ z Fe(ll)(serine)  2* 9.80948 1 | OECET Al AAOA 3§ © 9P katlET C1.0 Mand 20°C.

Co(ll) 2" +(serine) -~ z Co(ll)(serine) * 477715 -1.1E+4 1 /I OECET Al AAOA ¥ © 4B atld C 0.1 M.
QECET Al AAGA Ei@1 M( A6 )

Co(ll) 2" +2(serine) - z Co(ll)(serine) , (aq) 8.44073 -2.0E+4 1 I OECET Al AAOA ¥ © 7B katlEl CO.1M.
QECET Al AAGA Ei@1L M( AO ) 7

Co(ll) > +3(serine) -~ z Co(ll)(serine) 10.73931 1 /| OECET Al AAOA ,;@)=0 11.596,at1l=C 3.0M.

Ni?* +(serine) - z Ni(serine) * 5.82715 -1.5E+4 1 /| OECET Al AAOA ,,;#0 © 5§k atid ¢ 0.1
QOECET Al AAGA AFi@® M( AG ) 7

Ni2* + 2 (serine) -~ z Ni(serine) , (aq) 10.51073 -3.4E+4 1 I OECET Al AAOA ¥ © 9Bk atld C 0.1M.
QECEI Al AAOA Ai@® M( AO )

Ni?* + 3 (serine) -~ z Ni(serine) s 13.64073 - 5.56E+4 1 /| OECET A1l AAOA 95 © 13.k ati5 C 0.1 M.
ECEI ATl AAOA Fi®L M( AO )

Cu(ll) 2* +(serine) - z Cu(ll)(serine) * 8.32715 -2.3E+4 1 /I OEGCET Al AAQdy ., o¥H © 7Pk atl= 0.1 M.
ECEI Al AAOGA Fi®L M( AO )

Cu(ll) 2 +2(serine) - z Cu(ll)(serine) . (aq) 15.14073 - 4.89E+4 1 /I OECET Al AAOA ,o3H © 1450, atlEC 0.1M.
QECEI Al AAOGA Ai@®L M( A0 )
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Cu(ll) 2* +(OH)" + 2 (serine) - z 18.77415 -1.367 1E+5 1 Cu(ll)L , z Cu(IN(OH)L , +H log 1o(])= -10.15 1=0.1M
Cu(Il)(OH)(serine) o H= -3.2E+4
(OEGET Al AAOA mEi® M( AO )
Cu(ih+2L z Cu(llL , log o(j)= 145 [=0.1M
_H= -4.89E+4
H+OH z HO log 5] & 13.78342 1=0.1M
H= -5.581E+4
Cull)+OH+ 2Lz Cu(I)(OH)L ; log:5 ] & 1813342 I=0.1M
_H= -1.3671E+5
I=0M: logio5 ] & 18.77415
Cu(ll) 2 +2(OH) - +2 (serine) - z 21.19 399 -2.09 52E+5 1 Cu(ll) (OH)L, 2z Cu(IN(OH) L, +H log 05 ] & -11.15 1=01M
Cu(I)(OH) o(serine) ,* H= -1.7E+4
(COEGET Al AAOGA EAi® M( AO )
Cu(ll)+OH+2L 2z Cu(h(OH)L » logws ] & 5ot it 8LNY
,H= -1.3671E+5
H+OH z HO log 1051 & Stet W D.1cNh {
H= -5.581E+4
Cu(ly+ 2 OH+2L z Cu(ll)(OH) ,L, logis5 ] & 20.76684 1=0.1M
_H= -2.0952E+05
I1=0M: logi5 ] & 21.19399
Zrn?* + (serine) - z Zn(serine) * 5.02715 -9.6E+3 1 | OECET Al AAOA 35 © 4pk atid ¢ 0.1 M.
COECET Al AAOGA Fi@L M( AO H
Zn?* +2(serine) " z Zn(serine) , (aq) 9.07073 -2.0E+4 1 | OECET Al AAOA .35 © 88X atld ¢ 01 M.
COECET Al AAOA Fi@L M( AO H
Zr®* +3(serine) - z Zn(serine) s 11.08931 1 | OECET Al AAOA ,F)=0 11.% atld C 3.0M.
Ga* + (serine) - z Ga(serine) ** 8.18931 1 /| OECET A1l AAOA ;;@)=O9p katlET C3.0M.
Ga&* +H* + (serine) - z GaH(serine) ** 11.12977 1 GaL+H z GaHL log 10(J)= 24 I= 3.0 M
Ga+lL z Gd logs] & 9.0 1= 3.0M
Ga+H+L z GaL log 10(j)= 114 1= 3.0 M
I1=0M: logios ] & 11.12977
C#* +(serine) - z Cd(serine) * 4.19715 1 | OECEIT Al AAOA .3 © 3F&atlid ¢ 0.1 M.
Cd* +2 (serine) -~ z Cd(serine) , (aq) 7.67073 1 | OECET Al AAOA ;95 © 7DpXk atld C 0.1 M.
Ce* +3(serine) -~ z Cd(serine) s 9.97073 1 /| OECET A1 AAOA 95 © 9BXk atid C 0.1M.
Ncf* + H* + (serine) -~ z NdH(serine) °* 10.19900 1 Nd + HL z NdHL log 10o(])= 0.99 I= 01 M
H+L z HL log 105 1 & 899542 1= 01 M
Nd+H+L 2z NdL log 105 ] & 9.98542 =0 1 M
I=0M: logi05] & 10.19900
Pb(ll) 2* + (serine) - z Pb(ll)(serine) * 4.60954 1 | OECET Al AAOA ,,)=0511% atld C 3.0 M.
Pb(ll) 2* +2(serine) -~ z Pb(l)(serine) , (aq) 7.52931 1 Original data for J kK l{JG= 834, atl= 3.0M.
Pb(ll) 2* +3(sefine) - z Pb(ll)(serine) 5 9.18931 1 | OECET Al AAOA ,F)=0 1.k atld C 3.0 M.
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
(U(VD)O ;)% + (serine) -~ z (UQ)H(serine) 2 10.079 00 1 (U(VI)O 5) +HL z (U(VI)O ,)HL log 10(] ) = 0.87 I=05M
H+L z HL log 10(]) = 8.94061 1=05M
(UVNO 5) +H+L =z (U(VNO »)HL log 1o(]) = 9.81061 I=05M
I1=0M:  logio5 ] & 10.07900
2.2.37. Proline
The ligandn its neutral form is {Pyrrolidine2-carboxylic acid ¢proline; GHiNG,). The ligand L as itfpsesent in the database is the B
anion GHsNGQ,'. Itsmolecular weight i414.124 Its structural formula is shown on the right. O\ 40
C
CH\
HN CH2
H,C——CHj
Equilibrium reaction Logis ] & L H (J/mol) Literature Remarks / conversions
reference
H + (proline )" z H(proline) (aq) 10.640 -4.330E+4 1
2H* +( proline ) z Hy(proline) * 12.592 - 4.45E+4 1 HL+H z HL log 10(] ) = 1.952 L H=-12E+3
H+L z HL log 10(1) = 10.640 H= -4.330E+4
2H+L z HL logis] & 7 it Blgt4.45+4
Mn(ll) 2* + ( proline )" z Mn(ll)(proline) * 3.76715 1 /| OECET A1l AAOA ¥ © 3B4%, atid C 0.1M.
Mn(ll) 2* +2( proline )" z Mn(ll)(proline)  , (aq) 6.24362 1 | OECET Al AAOA ,,&)=0 5p% atld C 0.15M and 37°C.
Mn(ll) 2* +3( proline )- z Mn(ll)(proline) & 7.41362 1 | OEGCET Al AAOQOA ,,&)=0 6J katlET C0.15 M and 37°C.
Mn(ll) 2* +H* + ( proline )~ z Mn(l)H(proline) 2z 12.52927 1 Mn(IDL  +H z Mn(ll) HL log10(])= 9.0 I= 015 M
5/ OEGET A1 AAOA mro Jj AO 4
Mn(ih+L z Mn(hL log15 ] & 3.29140 =0 .15 M
Mn(l) +H+L z Mn(ll) HL log o(J)= 12.29140 = 0.15 M
I1=0M: logio5 ] & 12.52927
Mn(ll) 2* +H* +2( proline )~ z Mn(IDH(proline)  ,* 15.44362 1 Mn(IDL , +H z Mn(ll) HL log0(j)= 9.2 I= 015 M
5/ OEGCET Al AAOA mr©o) j AO 4
Mn(Ih+2L z_ Mn(IDL , l0g 105 ] & st lst9.15 M
Mn(ll) +H + 2L z Mn(IDHL ; log 1o(J) = 14.73 I= 015 M
I1=0M: logio5 ] & 18.44362
Fe(ll) 2* + (_ proline )~ z Fe(ll)(proline) * 4.47632 1 | OECET Al AAOQOA ,3H © 4D% atid C 1.0 Mand 20°C.
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Fe(lll) % +( proline ) z Fe(lll)(proline) 2 10.60948 1 | OECEI Al AAOA ¥ © 10.0k atl5 ¢ 1.0 Mand 20°C.

Co(ll) 2" + (proline) - z Co(ll)(proline)  * 5.25715 1 | OECET Al AAOA ;38 © 4B%k atld C 0.1 M.

Co(ll) 2* +2(proline) -~ z Co(ll)(proline)  , (aq) 9.47073 1 | OECET Al AAOA .35 © 8BXatld C 01 M.

Ni%* + ( proline )~ z Ni(proline) * 6.36715 -2.3E+4 1 | OECET A1 AAOA 95 © 5p%k atld ¢ 0.1M.
QECET Ai AAGA Ei@1 mM( AO ) 7

Ni2* +2( proline )- z Ni(proline) , (aq) 11.51073 -4.93E+4 1 I OECET Al AAOA ¥ © 10.8€ ,atl=C 0.1M.
QECEI Al AAOGA EAi®L M( AO )

Ni?* +3( proline )- z Ni(proline) 4 14.49073 1 | OECET Al AAQdy.9H © 13.86,atl= 0.1 M.

Cu(ll) 2 +( proline )~ z Cu(ll)(proline)  * 9.25715 -2.9E+4 1 /I OECET Al AAOA ,#H © 8BXatld C 0.1M.
ECET A1l AAOA Ai®L M( AO )

Cu(ll) 2 +2( proline )  z Cu(ll)(proline)  , (aq) 17.01073 -5.98E+4 1 I OECET Al AAOA o3H © 1§ ,atl=C 0.1M.
QECEI Al AAOA A @1 M( AO )

Cu(ll) 2* +H* +( proline )  z Cu(ll)H(proline) 2 11.61927 1 Cu(i)L  +H z Cu(ll) HL logw(])= 2.6 I= 015 M
5/ OEGCET Al AAOA mr©o) j AO 4
Culh) +L z CulhL logi 5] & 8.78140 1=0 .15 M
Cu(l)+H+L z Cu (IDHL log105] & st IteD. Bz
I=0M: log 5] & 11.61927

Cu(ll) 2* +H* +2( proline )~ z Cu(ll)H(proline) 2" 21.82435 1 Cu(il)L , +H 2z Cu(ll) HL logw(])= 4.1 I= 015 M
5/ OECET Al AAOA mr©o) j AO 4 7
Cull+2L zZ Cu(bL , log 105 7 & 17.01073 1=0.15M
Cu(ily+H+2L z Cu(l)HL , logio(J)= 21.11073 1= 0.15 M
I1=0M: logio5] & 21.82435

Zr** + ( proline )~ z Zn(proline) * 5.69715 1 | OECET Al AAOA ;96 © 5P% atld C 0.1 M.

Zr** +2 (_proline )" z Zn(proline) , (aq) 10.40362 1 /| OEGET Al AAOA ,,&)=0 9p%, atl5 C 0.15M and 37°C.

Zn?* +3( proline )" z Zn(proline) 5 12.01362 1 | OECET A1 AAOA ;)0 11.% atld ¢ 0.15Mand 37°C.

Zn?* + (OH) - + ( proline )~ z Zn(OH)(proline) (ag) 11.34415 1 ZnL z Zn(OH)L +H log 10(])= -8.35 1=0.15M
s/ OECET Al AAOA mr©o) j AO 4
Zn+L z ZnL log o(j)= 5.22140 1=01 5 M
H+OH z HO log 5] & 1$3.75913 1=01 5 M
Zn +OH+L z Zn(OH)L logs] & 1063053 1=0.15M
I1=0M: logio5 ] & 11.34415

Zn?* + (OH)- + 2 ( proline )~ z Zn(OH)(proline) 14.43275 1 Znk, 2 Zn(OH)L, +H log15] & -9.73 1=0.1 5 M
5/ OECET Al AAOA mro)j AOG 4
Zn +2L z ZnL, log105] & 9.69 I= 015 M
H+OH z HO loges ] & " 5818t WI=01 5 M
Zn +OH+2L 2z Zn(OH)L, log 105 ] & 1371913 1=01 5 M
I1=0M: logio5 ] & 14.43275

G&* +(proline )~ z Ga(proline) 2 9.38931 1 | OECET Al AAOA .3 © 10.,atlIEC 3.0 M.




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

G&* +H* +( proline )~ z GaH(proline) ** 12.44000 1 Ga+HL z GaHL log 1o(J)= 1.80 I= 3.0 M
H+L z HL log 105 | & 10.91023 I= 30 M
Ga+H+L 2z Gd&lL log 105 ] & 12.71023 = 3.0 M
I1=0M: logi05] & 12.44000

Pc#* +H* + ( proline ) z PdH(proline) 2* 14.84000 1 Pd +HL z PdHL logw(j)= 42 I= 1.0 M
5/ OEGET A1 AAOGA &0rO0 ] AO 4
H+L z HL logi5 ] & 10.43684 = 10 ™
Pd+H+L z PdHL log105] & 14.63684 1= 1.0 M
I1=0M: logi05 ] & 14.84000

P* +2H™* +2( proline )- z PdH(proline) ,** 28.7 8000 1 Pd+ 2 HLz Pdbl, . log1o(])= 7.5 I= 1.0 M
s/ OECET Al AAOGA &0 | AO 4 -~
2H+2Lz HL, log 105 | & 20.87368 I= 10 M
Pd+H+L 2z PdHL log 105 ] & 28.37368 I= 1.0 M
I1=0M: logio5 ] & 28.78000

C* +( proline )~ z Cd(proline) * 4.76883 1 /| OECET Al AAOA .3 © 4p%&atld ¢ 07 M.

Cd* +2( proline )" z Cd(proline) , (aq) 8.68824 1 | OECET Al AAOQOA 9H © 7P4k atld C 0.7 M.

2.2.38. Valine
The ligandn its neutral form isL-2-Amino-3-methylbutanoic aciqVdine; GHi1INQy). The ligand L as it is present in the database
the anion GHioNGy'. Its molecular weight i$16.14 Its structural formula is showon the right. CH;
H,C—CH
CH *1INH,
o—
o
Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference

H +(valine) - z H(valine) (aq) 9.719 - 4.472E+4 1

2H* +(valine) - z Hy(valine) * 12.005 -4.543E+4 1 HL+H z HL log 1o(]) = 2.286 H= -7.1E+2
H+L z HL log 10(1) = 9.719 H= -4.472E+4
2H+L 2z HL log 10(] ) = 12.005 H= -4543E+4

Mn(ll) 2* + (valine) - z Mn(ll)(valine) * 2.79575 1 | OECET Al AAOA ;9 © 2BX atld C 0.15 Mand 37°C.
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Mn(ll) # +2(valine) -~ z Mn(ll)(valine) , (aq) 451362 1 | OECEIT Al AAOA 3§ © 3B katlEI €0.15 Mand37°C.

Fe(ll) 2* + (valine) - z Fe(ll)(valine) * 3.79632 1 | OECET Al AAOA ;95 © 3B% atl5d C 1 Mand20°C.

Co(ll) 2 +(valine) - z Co(ll)(valine) * 4.71575 1 | OECET Al AAOA ¥ © 4p4 atid ¢ 0.15 Mand 37°C.

Co(ll) > +2(valine) -~ z Co(ll)(valine) , (aq) 8.27362 1 | OECET Al AAOA ;90 © 7p6k atis C 0.15 Mand 37°C.

Ni2* + (valine) - z Ni(valine) * 5.72715 -1.7E+4 1 /| OEGET AT AAOA ¥ ©5BkatlET CO.1M.
QECEI AT AAOA £iD0Oo M( AO )

Ni2* +2(valine) - z Ni(valine) , (aq) 10.29073 -3.6E+4 1 /I OEGCET AT AAOA ¥ © 9p% atld C 0.1M.
QECEI AT AAOA &iDo M( AO )

Ni2* +3 (valine) - z Ni(valine) s 12.84073 -5.4E+4 1 | OEGET Al AAQdy .35 © 12.% atl= 01M.
QECEI AT AAOA &iDo M( AO )

Cu(ll) ?* +(valine) - z Cu(ll)(valine) * 8.52715 -2.3E+4 1 I OECET Al AAOA o3 © 8Lk atld C 0.1M.
QECEI Al AAOGA Ai@® M( AO ) 7

Cu(ll) # +2(valine) - z Cu(ll)(valine) . (aq) 15.54073 - 4.81E+4 1 I OECET Al AAOA ¥ © 14.% atld C 0.1M.
QECEI Al AAOGA Ai@L M( AO )

Cu(ll) 2* +H* +(valine) - z Cu(ll)H(valine) 2 10.719 00 1 Cu(ll) +HL z Cu(ll) HL logw(j)= 1.0 I= 015 M
(Original data El O | AGr@g -
H+L z HL log 105 7 & 9.48113 I= 015 M
Cu(lll +H+L z Cu(ll) HL log 105 ] & 10.48113 1= 0.15 M
I=0M: logie5 ] & 10.71900

Cu(ll) 2* +H* +2(valine) - z Cu(ll)H(valine)  ,* 19.32073 1 Cu(il)L , +H 2z Cu(ll) HL log(j)= 3.78 I= 015 M
5/ OECET A1l AAOA @mr©o j AO 4 7
Cull) +2 Lz Cul) L, log ;053 1 & 14.82711 I= 015 M
Cu(ll)+ H+ 2L z Cu(ll) H, log15] & 8.60B11 1=0.15M
I=0M: loga5 ] & 19.32073

Zr** +(valine) - z Zn(valine) * 4.94715 1 | OECET Al AAOA 9 © 4pX atld C 0.1M.

Zr** +2 (valine) - z Zn(valine) , (aq) 9.24073 1 | OECET A1l AAOA ;38 ©8pkatlET C0.1M.

Zn®* +3(valine) "~ z Zn(valine) s 11.31362 1 | OECET Al AAOA 9 © 10.66,atlEC 0.15 Mand 37°C.

Zn?* + (OH) - + (valine) - z Zn(OH)(valine) (aq) 10.34415 1 ZnL z Zn(OH)L +H logi5] & -8.6 I1=0.1 5 M
s/ OECET A1l AAOA @mr©o j AO 4 7
Zn +L 2z ZnL logws ] & 4.47140 1=01 5 M
H+OH z HO log 5] & " 5818t W1=01 5 M
Zn +OH+2L 2z Zn(OH)L, log15] & 9.63053 1=0.1 5 M
I=0M: log 5 ] & 10.34415

Ga&* + (valine) - z Ga(valine) 2* 9.66073 1 | OECET A1 AAOA ¥ © 9P atl§ ¢ 0.1Mand20°C .

P&t + H* + (valine) -~ z PdH(valine) 2 14.61900 1 Pd +HL z PdHL log 1o(}J)= 4.9 I= 1.0 M
5/ OECET A1 AAOA &0r90 ] AO 4
H+L z HL log ;03 1 & 9.51584 I= 1.0 M
Pd+H+L z PdHL log105] & 14.41584 1= 1.0 M

I=0M: logi5 ] & 14.619 00




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

P#* +2H* +2(valine) -~ z PdH(valine) > 27.93800 1 Pd + 2 HL z PdHL, logo(j)= 85 I= 1.0 M
5/ OEGET A1 AAOA #0rO0 ] AO 4
2H+21Lz HL logi05 ] & 19.03168 I= 10 ™M
Pd+2 H+ 2 Lz Pdl, log 105 ] & 27.53168 |= 1.0 M
I1=0M: logio5 ] & 27.93800

Cd* + (valine) - z Cd(valine) * 4.14715 1 Original data for J k b Bt 372, atl= 0.1M.

Cd* +2 (valine) -~ z Cd(valine) , (aq) 7.45073 1 | OECET Al AAOA ;9 © 6Blkatis C 0.1M.

C#* +3(valine) -~ z Cd(valine) & 9.47073 1 | OECET Al AAOA ¥ ©8BXatld C 01M.

2.2.39. Threonine

The ligandn its neutral form isL-2-Amino-3-hydroxybutanoic aci@Threonine GHsNGs). The ligand L as it is present in the databe

is the anion @HgNG;'. Its molecular weight i$18.112 Its structural formula is showan the right. /CH3
HOIh CH
CH*1INH,
0—/cC
o
Equilibrium reaction Logies | & L H (J/mol) Literature Remarks / conversions
reference

H" + (threonine) -~ z H(threonine) (aq) 9.100 -4.1E+4 1

2 H* + (threonine) - z H(threonine) ~* 11.188 -4. 6E+4 1 HL+H z HL log1o(j)= 2. 088 ,H= -5 0E+3
H+L z HL log 1o(1)= 9.1 00 H= -4.1E+4
2H+L 2z HL log o(J)=1 1.188  H= -4.6E+4

Al® + (threonine) - z Al(threonine) 2 6.14073 1 | OECET Al AAOA ;9 © 5B katlET C0.1M.

Al® + (OH) " + (threonine) - z AI(OH)(threonine) 15.78130 1 AlL z AI(OH)L +H log 10(] )= -4.57 I =01M
Al+L z AlL logws] & " Ist sl =0.1M
H+OH z HO o151 & " tstet WIR40iM
Al +OH+L z AI(OH)L log10(J)=1 4.71342 | = 0.1M
I1=0M: logio5] & 18.78130

Mn(ll) 2* + (threonine) -~ z Mn(ll)(threonine)  * 2.91715 -4E+3 1 / OEGET Al AAOA ¥ ©5pkatlET CO.1M.
QOECET Al AACA Fi@ M( AO )

Mn(ll) 2* +2 (threonine) - z Mn(ll)(threonine) 4.60073 -4E+3 1 / OEGET Al AAOA ¥ ©3pekatld C 0.1 M.

(aq) QOECET Al AAOA Ei® M( AO )
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Fe(ll) 2 + (threonine) - z Fe(ll)(threonine)  * 4.06715 -4E+3 1 | OEGET Al AAOA ,#H © 3Bk atld G 01M.
QECET Ai AAGA Ei@1 mM( AO ) 7

Fe(ll) 2* + 2 (threonine) - z Fe(ll)(threonine) 2 7.21073 -8E+3 1 | OECET Al AAOQA woH © ] kki B¥toimd ) 7

(aq) COECET Al AAOGA Fi@ M( AO ) "

Fe(lll) 3 + (threonine) - z Fe(lll)(threonine) 2+ 9.20948 1 | OECET Al AAOA 3 © 8pkatlEl C1.0 Mand 20°C.

Co(ll) 2 + (threonine) - z Co(ll)(threonine)  * 4.78715 -7.9E+3 1 | OECET Al AAOA ;35 © 4Bk atid C 0.1 M.
QOECET Al AAGA AFi® M( AG ) 7

Co(ll) 2" +2 (threonine) - z Co(ll)(threonine) 8.57073 -2.0E+4 1 | OECET Al AAOA ;35 © 7]9% atld C 0.1 M.

(aq) QOECET Al AAGA EFi® M( AO ) 7

Co(ll) 2* +(OH)- + 2 (threonine) - z 12.65415 1 Co(IlL , z Co(l)(OH)L , +H log 05 ] & -9.70 | =0.1M

Co(Il)(OH)(threonine) 2 Co(l)+2L z Co(ll)L , logws] & 7 Wi ylte=0.1M
H+OH z HO logios | & 7 tstet WIS 4t
Co(l)+OH+2L 2z Co(IDOH)L , logws ] & " it ditstiigM
I1=0M: logio5] & 12.65415

Ni%* + (threonine) - z Ni(threonine) * 5.88715 -1.4E+4 1 | OECET Al AAOA 35 ©5H& atid ¢ 01 M.
QECET Ai AAGA Ei@1 mMm( AO ) 7

Ni%* + 2 (threonine) - z Ni(threonine) , (aq) 10.63073 -3.4E+4 1 | OECET Al AAOA .35 © 9]9% atid ¢ 0.1 M.
QECET Ai AAGA Ei@ m( AO ) 7

Ni%* +3 (threonine) - z Ni(threonine) 4 13.84073 -5.60E+4 1 | OECET Al AAOA 3§ © 13. X atld ¢ 01 M.
COECET Al AAOA Ei@L M( AO H

Cu(ll) ?* + (threonine) -~ z Cu(ll)(threonine) * 8.43 -2.2E+4 1

Cu(ll) 2* +2 (threonine) - z Cu(ll)(threonine) 2 15.36 -4.76E+4 1

(aq)

Cu(ll) 2* + (OH)" + (threonine) ~ z 16.237 1 Cu(i)L z Cu(ll) (OH)L+H logs] & -6.19 | =0.15M

Cu(Il)(OH)(threonine) (aq) 5/ OECET Al AAOA @m0 7 AO 4 7
Cu(l)+L z Cu(ll)L log105] & Wt yllsffis M
H+OH z HO logi5 ] & " tstet Wisxyosl®M
Cull) +OH+L 2z Cu(ll) (OH)L logws | & " tlst Isif0dS M
I1=0M: logi5 ] & 16.237

Cu(ll) 2* +(OH)" +2 (threonine) ~ 2 19.25342 1 Cu(llL , 2 Cu(l)(OH)L , +H log5] & -9.89 I =01 M

Cu(Il)(OH)(threonine) 2 Cu(l)+2L z Cu(lhL » log 5] & 14.71927 I =01 M
H+OH z HO log 51 & Stet Win 0riM
Ci)+OH+2L 2z Cu(l)(OH)L , logws ] & 5ot Zisydaw
I1=0M: logio5 ] & 19.25342

Cu(ll) 2* +2(OH) - + 2 (threonine) ~ z 21.97326 1 Cu(I)(OH)L > 2 Cu(ll)(OH) .., +H logio5] & -10.85 | =01 M

Cu(ll)(OH) ,(threonine) ,* Cu(ll)+OH+2L z Cu(lll)(OH)L , logws ] & 7 satlz4s0flivy
H+OH z HO log 105 ] & s tet IW = Gl fivif
C(h+OH+2L 2 Cu()(OH)L . logws] & § 51 lsHiAs
I1=0M: logio5 ] & 21.97326

Zr?* + (threonine) - z Zn(threonine) * 5.05715 - 1.0E+4 1 I OECET Al AAOA .o © 7 ki EgtoiMO )
QECET Al AAOA Ai®L M( AO )

Zn** + 2 (threonine) - z Zn(threonine) , (aq) 9.24073 -2.2E+4 1 | OECET Al AAOA 5§ © T kol EqtoimMd )
COECET Al AAGA Fi@L M( AO H
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Zr?* + (OH) -~ + 2 (threonine) ~ z 13.55986 1 Znl, 2 Zn(OH)L, +H logws] & -9.44 I =0.15M

Zn(OH)(threonine) 5 5/ OECET Al AAOA mr©o) j AO 4
Zn+2L z ZnbL logws] & 7 at sl #0188 M
H+OH z HO logips ] & " tstet Wilsayosl&EM
Zn+OH+2L 2z Zn(OH)L, logws ] & 7 st clnEAipM
I1=0M: logio5 ] & 13.55986

Cd* + (threonine) - z Cd(threonine) * 4.32715 1 /| OECET Al AAOA ;3 © ] ktel {jICOIAND )

Cd* + 2 (threonine) - z Cd(threonine) , (aq) 7.74073 1 | OECET Al AAOCA ;38 © T kWi 6€COIAMO )

Ncf* + H* + (threonine) -~ z NdH(threonine) 3* 9.98 1 Nd + HL z NdHL log5] & " dzt ARl =0.1M
H+L z HL logies ] & " St oflzfifiM
Nd+H+L 2z NdHL log105] & yt W ezlzff1 M
I=0M: logi5] & yt yn

Pb(ll) 2* + (threonine) -~ z Pb(ll)(threonine)  * 4.90575 1 /| OECET A1l AAOA ¥ © 4J4% atld C 0.15 Mand 37°C.

Pb(ll) 2* + 2 (threonine) - z Pb(ll)(threonine) 7.91362 1 | OECET Al AAOA 9H © 7J2@ atl5 C 0.15 Mand 37°C.

(aq)

2.2.40. Cysteine

The ligandn itsneutral form isL.-2-Amino-3-mercaptopropanoic aci¢tysteine GH/NG:S). The ligand L as it is present in the

database is the anio@HsNQG,S?. Its molecular weight i$16.14. Its structural formula is stvn on the right. /S
HZC\
/CH—NH2
TN
o
Equilibrium reaction Logws ] & . H (/mol) Literature Remarks / conversions
reference
H + (cysteine) 2 z H(cysteine) 10.74 - 3.5E+4 1 QOECET Al AAOA mIi® M( AO )
2 H* + (cysteine) 2% z H(cysteine)  (aq) 19.10 -7.0E+4 1 HL+H z HL log1o(j)= 8.36 H= -3.5E#
(OECET Al AAOGA & @1 M( AO )
H+L z HL log 10(7) =10.74 H= -3.5E+4
2H+L z HL log 10(J ) = 19.10 H= -7.0E+4




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

3H* +(cysteine) % z H(cysteine) * 20.8 -7.2E+4 1 HL+H z HL logwo(j)= 1.7 L H=-2.0E+3
(COECET A1l AAGA Ei@®1 M( AO ) 7
2H+L z HL log 10(1) =19.10 H= -7.0E+4
3H+L z HL log 10o(j)= 20.8 H= -7.2E+4

Mg@* + (cysteine) * z Mg(cysteine) (aq) 3.60430 1 | OECET Al AAOA ¢ © 2J7%atld ¢ 0.1M and20°C.

Ca&* + (cysteine) # z Ca(cysteine) (aq) 3.35430 1 | OECET Al AAOA ,9H © 2J58 atid C 0.1M and20°C.

Mn(ll) 2* + (cysteine) %> z Mn(ll)(cysteine) (aq) 5.6043 0 1 /| OECET Al AAOA #8 © 4J7% atld C 0.1 M.

Fe(ll) % + (cysteine) 2 z Fe(ll)(cysteine) (aq) 7.45430 1 | OECET Al AAOA ,9H © 6Bk atld C 0.1 M and20°C.

Co(ll) %" + (cysteine) * z Co(ll)(cysteine) (aq) 8.9943 0 1 /| OECET Al AAOA ;3§ © ] kol 6G10.1MO )

Co(ll) 2* +2 (cysteine) % z Co(ll)(cysteine)  ~ 15.3343 0 1 | OECEI Al AAOA .98 © | kshi Gr01MO ) °

2Co(ll) ? +3(cysteine) * z Co(ll) ,(cysteine) s> 28.0086 0 1 /| OECET Al AAOA ;95 © 26.% atl3d C 0.1 M.

3Co(ll) 2 +4(cysteine) 2 z Co(ll) s(cysteine) 4= 40.5629 0 1 /| OECET A1 AAOA 98 ©3§.6atid C 0.1M.

Ni%* + (cysteine) 2 z Ni(cysteine) (aq) 10.64430 -2.5E+4 1 | OECET Al AAOA i35 © 19.% atid ¢ 01 M.
QECEI Al AAOGA Fi®L M( AO )

Ni2* + H* + (cysteine) 2% z NiH(cysteine) * 15.49430 1 NiL+H 2z NiHL logws] & 7 Mt ~lls=0.1M
5/ OECET Al AAOA &0rO) ] AO 4
Ni+L =z NiL logies ] & " ut Wlu=0.1M
Ni+H+L z NiHL logws] & ° &Mt 2M=01M
I=0M: logi5] & slst mMymsdz

Ni2* + 2 (cysteine) 2 z Ni(cysteine) % 20.7543 0 -5.8E+4 1 /| OECET Al AAOA o35 © 19. % atld C 0.1 M.
QECET ATl AAGA Ei@ mM( AO ) 7

2Ni Z +3(cysteine) = z Nig(cysteine) & 34.7086 0 1 | OECE]T Al AAOA 98 © ] kel @i0.1AM@ndR0O°C.

3Ni 2 +4 (cysteine) % z Nia(cysteine) > 48.2629 0 1 | OECET Al AAOA .0 © J kinki ¥10.1M@ndRo°C.

Zr®* + (cysteine) 2 z Zn(cysteine)  (aq) 9.96430 1 /| OECET Al AAOA ;38 © 9J1k atid C 0.1 M.

Zn?* + H* + (cysteine) % z ZnH(cysteine) * 15.76715 1 Zn+HL 2z ZnHL log 15 ] & fnt kld=0.1M
H+L z HL 01051 & 7 tsdzt teltsyf @Rl
Zn+H+L 2z ZnHL log15] & st ylsy E &L
I=0M: logips] & 7 st ¥ kWl

Z** +2 (cysteine) % z Zn(cysteine) ,* 18.97430 1 /| OECET Al AAOA ;3 © ] kshi €10 1MO )

Zr?* + H* + 2 (cysteine) % z ZnH(cysteine) 5 25.70145 1 Znl, +H z ZnHL logis] & 7 Zt tcld=0.1M
Zn+2L z Znl, logies ] & 7 tsat sif=01M
Zn+H+2L z ZnHL logws] & " f§mt M=01M
I=0M: logsis] & * flst W dzsfls

Zm?* +2H* +2(cysteine) % z ZnH(cysteine) 31.41503 1 ZnHL +H z ZnHL, logis] & 7 st Isl =0.1M

(aq) Zn+H+2L  z ZnHL logis 1 & " Mt Mf=01M
n+2H+2L z ZnHL logiws] & 7 ¢yt yg=01M
I=0M: logis] & ° tost Ml ds

3Zn% +4 (cysteine) Z z Zny(cysteine) 4> 44.6629 0 1 ZngHL, 2 Zmsly + H log 105 ] & -6.90 I =0.1M
3Zn+H+4L z ZngHL, logs ] & 7 fMmut dd =0.1M
3Zn+4L 2z Zngly logws] & 7 Mmft sl =0.1M
I=0M:  logio5] & 44.66290

3Zn% +H*' +4 (cysteine) % z ZngH(cysteine) 4 51.99005 1 /| OECET Al AAOA ;3 © ] kil @t01MO )




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

3Zn% +(OH)~ +4 (cysteine) 2 z 51.91628 1 Zngl, 2 Zng(OH)L, +H log1o5 ] & -6.03 | =0.15M

Znz(OH)(cysteine) 4 5/ OECEI Al AAOA mr©o) j AO 4
3Zn+4L 2 Zngl, logis] & 7 Mmst RldzrGlEM
H+OH z HO logi05 ] & 13.75913 | =0.15M
3Zn+OH+4L z Zng(OH)L, logws ] & 7 Myt Isle#dslyM
I1=0M: logio5 ] & 51.91628

Ga&* + (cysteine) * z Ga(cysteine) * 14.47863 1 | OECET Al AAOA 9§ © ] ktski €+3.0MO )

Ga* +H* + (cysteine) 2% z GaH(cysteine) 2* 17.64886 1 GaL+H z GaHL logws] & 7 1ty =3.0M
Ga+L z GaL log 51 & skt tsl =3.0M
Ga+H+L 2z GaHL log15] & syt dd =3.0M
I=0M: logi5 ] & 17.64886

Ga* +2H* +(cysteine) % z GaH(cysteine) 3+ 20.88931 1 GaHL+H z GaHL logws] & 7 g+ % =3.0M
Ga+H+L 2z GaHL log 51 & syt dd =3.0M
Ga+2H+L 2z GaHL logws] & 7 ¢t Wl =3.0M
I=0M: logio5] & 20.88931

Cd* + (cysteine) * z Cd(cysteine) (aq) 11.05150 1 | OECET Al AAOA ;35 © ] k tsdzil €10.18Mang 37°C.

Cd* +H* + (cysteine) 2 z CdH(cysteine) * 16.56575 1 Cd+HL z CdHL logs] & 7 Ist tells=0.15 M
5/ OEGET A1 AAOA mro Jj AO 4
H+L z HL log 105 ] & tsdzt flzMAIEM
Cd+H+L z CdHL log 5] & 18.61425 | =0.15M
I1=0M: logios ] & 16.56575

Cd* + 2 (cysteine) # z Cd(cysteine) ,* 18.51909 1 | OECET Al AAOA ;3 © 9.&uwtld C 3.0 M.

C* +H* + 2 (cysteine) % z CdH(cysteine) » 26.89484 1 Cdl, +H z CdHk log 5] & Wty =015M
5/ OECET Al AAOA mr©o)j AO 4
Cd+2L =z Cdb logies ] & " Wt Islz#dslfM
Cd+H+2L z CdHk logws ] & " ¢ lst miz¥0sigM
I=0M: logis] & " fkt oymam

C* +2H* +2(cysteine) 2 z CdH(cysteine) o 33.09271 1 CdHL +H 2z CdHL, logwsj & 7 st ylz=0.15M
5/ OEGET A1 AAOA mro Jj AO 4
Cd+H+2L z CdHhL logis ] & " ffiIst mMiz#AsIHM
Cd+2H+2L z CdHL g5 ] & ~ st mif ¥0slyM
I=0M: logips] & " totet dzyf W ts

Cd* + 3 (cysteine) # z Cd(cysteine) 3* 20.1 1 | OEGET Al AAOQOA 3 © ] ki dzi €10.13M and 37°C.

Cd* +H* +3(cysteine) # z CdH(cysteine) 3> 30.25150 1 Cdly; +H z CdHl log105] & yt 1 =0.15M
5/ OECET Al AAOA mir©o) j AO 4
Cd+3L z Cdl logios ] & " ffdzt s =0.15M
Cd+H+3L z CdHk logws] & " f yt tel =0.15M
I=0M: logis] & " tedzt flstslsdz

In® + (cysteine) 2 z In(cysteine) * 15.40145 1 | OECET Al AAOA 3 © 7] kshi €4 b.1 Mddd 20°C”
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

In% +H* + (cysteine) 2% z InH(cysteine) 2 19.52788 1 InL+H 2z InHL logis] & 7 fyt teif=0.1M
5/ OECET Al AAOA &£0rO) J AO 4
In+L z InL logis ] & " tsfpt sIf=0.1M
In+H+L z InHL logis] & 7 et MEz=01M
I=0M: logio5] & syt Isgwan

In% + 2 (cysteine) % z In(cysteing) 28.9686 0 1 /| OECET A1l AAOA o8 © 7T kf ¥ i €k b.1Mddd20°C’

In% +H* +2(cysteine) 2 z InH(cysteine) , (aq) 33.70218 1 InL, +H z InHL, logs] & 7 fnt sIf=0.1M
5/ OECET Al AAOA &0r0) ] AO 4
In+2L 2z InL, logis ] & " W+t fiz=01M
In+H+2L z InHL, logs] & 7 tst WIR=01M
I=0M: logi5] & oot Wdzf 5o

In% +2H"* +2(cysteine) % z InH,(cysteine) »* 37.66218 1 InHL, +H 2z InH,L, logis] & 7 tet ylz=0.1M
s/ OEGCET Al AAOA &0c0) ] AO 4
In+H+2L z InHL, logi5 ] & 31.78 | =0.1M
In+H+2L z InHL, logs] & 7 telst WiM=0.1M
I1=0M: logio5] & Wt 2 tsn

In% +3(cysteine) % z In(cysteine) % 33.48145 1 /| OECET A1l AAOA ;38 © ] ktef I €£10.1 M@ndpo°C.

Hg(ll) 2* + (cysteine) 2 z Hg(ll)(cysteine) (aq) 15.2543 0 1 | OECET Al AAOA 3§ © ] kshi §t01MO )

Pb(ll) 2* + (cysteine) 2 z Pb(ll)(cysteine) (aq) 13.05430 -4.1E+4 1 I OECET Al AAOA #H © 19. % atld C 0.1 M.
QECEI Al AAOGA A& M( AO6 )

Pb(ll) 2* +H* +(cysteine) 2 z Pb(ll)H(cysteine) * 17.11632 -55E+4 1 Pb(ll) + HL  z Pb(Il)HL log5 ] & st y¥#1.0M H= -2.0E+4
(OOEGCET Al AAOGA EI®O M( AO )
H+L =z HL log5 ] & s dzt It fotdidVE H= -3.5E+4
Pb() +H+L 2z Pb(ID)HL log5j & 1630368 | =10M H= -55E+4
I1=0M: logis] & 7 Wt sskztcl

Pb(ll) 2" +2 (cysteine) % z Pb(I)(cysteine) > 16.71264 1 | OECET Al AAOA 3§ © ] ktski Gt1o0MO )

Pb(ll) 2* +H* + 2 (cysteine) 2 z 25.77863 -1.12E+5 1 I OEGCET Al AAOA ¥ © 7 k¥ { Gt3.0MO )

Pb(I)H(cysteine) QOECET Al AAOGA EIi® M( AO ) 7

Pb(ll) 2* +(OH)" +2(cysteine) % z 20.22032 1 Pb(ID)L > 2z Pb((OH)L , +H log 5] & -11.3 | =3.0M

Pb(I1)(OH)(cysteine) > Pb(ly +2L =z Pb(l) L logws] & 7 s¥ W y3DiMs
H+OH z HO logs ] & 1426723 | =3.0M
Pb(I) + OH+2L  z Pb(I)(OH)L , logi5] & 20.76078 | =3.0M
I1=0M: logi05 ] & 20.22032

Bi% +H* + (cysteine) 2% z BiH(cysteine) 2 23.82516 1 Bi+HL =z BiHL logis] & " it fle=05M
H+L z HL logis 1 & " tsdzt ffIdze0f5(M
Bi+H+L 2z BIiHL log 105 ] & 22.48322 I =05M
I=0M: logs] & " et nflssk
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Bi®* +2H* +2(cysteine) 2 z BiHy(cysteine) o 4358193 1 Bi+2HL 2z BiH.L, logs] & " 1 dzt WIE=05M
2H+2L z HL, log15 1 & 7 ff dzt fnidzzCirbfivi
Bi+H+L 2z BIiHL log105] & 41.16644 I =05M
I=0M: logis] & " Mttt satsyts
2.2.41. Isoleucine
The ligand in its neutral form is2-Amino-3-methylpentanoic acidisoleuéne; GHisNG,). The ligand L as it is present in
the database is the anionsigi-NG;". Its molecular weight i$30.167 Its structural formula is shown on the right. §H2
Hy :
C CH 0
-~
H3C/ \CH \lcl/
CH;, o)
Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
H" + (isoleucine) - z H(isoleucine) (aq) 9.758 -4.47E+4 1
2 H* + (isoleucine)  ~ z Hy(isoleucine) * 12.076 -4.57E+4 1 HL+H z HL log 10(])= 2.318 H= -1E+3
H+L z HL log 1o(1)= 9.758 H= -4.47E+4
2H+L z HL log o(j)=1 2.076  H= -4.57 E+4
Co(ll) 2" + (isoleucine) - z Co(ll)(isoleucine) * 5.01715 -1.8E+4 1 I OECET Al AAOA ¥ © 4]5%, atld C 0.1 M.
QOECET Al AAOGA &idL m( AO )
Co(ll) 2" + 2 (isoleucine) - z Co(ll)(isoleucine) 2 9.57073 -2.2E+4 1 I OEGCET Al AAOA ¥ © 8J9% atld C 0.1 M.
(aq) QECET Al AAOGA A @1 M( AO )
Ni?* + (isoleucine) - z Ni(isoleucine)  * 5.82715 1 /| OECET A1 AAOA 9 O5K katlET C0.1 M.
Ni?* + 2 (isoleucine) - z Ni(isoleucine) . (aq) 10.34073 1 | OECET Al AAOA ;o;9H © 9F katlET C0.1 M.
Ni2* + 3 (isoleucine) - z Ni(isoleucine) 3 13.34073 1 | OEGET Al AAOA 3 © 12.7% atid C 0.1 M.
Cu(ll) 2* + (isoleucine) - z Cu(ll)(isoleucine) * 8.56715 -2.6E+4 1 | OECET Al AAOA ;35 © 7 knl EGt0.1MO ) 7
QECET Ai AAGA Ei@1L m( AO ) 7
Cu(ll)  +2(isoleucine)  ~ z Cu(l)(isoleucine) 15.64073 -4.43E+4 1 I OEGCET AT AAGA . © T kski @01M0 )
(aq) QECET Al AAOA Al @1 M( AO )
Cu(ll) 2* +(OH) "~ + (isoleucine) - z 15.05415 1 Cu(nL z Cu(IOHL+H _ logws] b -751 I =0.15M
Cu(Il)(OH)(isoleucine) (aq) s/ OECEIl Al AAOA A0 | AO 4 7
Cu(ll) +L z Cu(ll) L logis] & 7 b ddyastgzm
H+OH z HO logis ] & " tstet WlsyoslEM
Cull) +OH+L 2 Cu(ll)(OH)L logis ] & " syt telipefsi®M
I=0M: logi05 ] & 18.05415
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Zn®* + (isoleucine) - z Zn(isoleucine) * 5.02678 1 | OECEIT Al AAOA 3§ © ] kil hGto5MO )
Zr** + 2 (isoleucine) - z Zn(isoleucine) , (aq) 9.29516 1 | OECET Al AAOA ;3§ © ] k2l hgtosMO )
Zr®* + 3 (isoleucine) - z Zn(isoleucine) s 11.70516 1 /| OECET Al AAOA o © ] kil gtosMO ) 7
Zn?* + (OH) - + (isoleucine) -~ 2z Zn(OH)(isoleucine) 11.12378 1 ZnL z Zn(OH)L+H . logs] s -7.90 I =0.15M
(aq) 5/ OEGCET Al AAOA @mro) j AO 4
Zn +L z ZnL logws] & 7 Mt Islls4s0dis M
H+OH z HO logi5 ] & " tstet Wilsy@®Gis M
Zn+OH+2L 2z Zn(OH)L, logis ] & 7 dt misHslEM
I1=0M: logio5] & 11.12378
Ga&* + (isoleucine) - z Ga(isoleucine) 2 8.78931 1 | OECET Al AAOA.¥H © J kyll E@t3.oMO )
Ga&* + H* + (isoleucine) - z GaH(isoleucine) 3* 11.798 00 1 Ga+HL z GaHL logis] & 7 ft dtn=3.0M
H+L z HL log5 ] & ts dzt datf =30t
Ga+H+L 2z GaHL log105] & 12.06823 I =3.0M
I1=0M: logio5] & st W yn dzdz
Cd* + (isoleucine) - z Cd(isoleucine) * 4.13883 1 /| OECET A1l AAOA ;3 © ] ktel EG10.7MO )
Cd* +2 (isoleucine) - z Cd(isoleucine) , (aq) 7.57824 1 | OECET Al AAOA o © J kki fgto7Md ) 7
2.2.42. Leucine
The ligand in its neutral form is2-Amino-4-methylpentanoic acidleucine; GHisNQ,). The ligand L asig present in the
database is the anionsBi12NG; . Its molecular weight i$30.167. Its structural formula is shown on the right. THS TH2
CH CH o
H3C/ ~ C/ ~ C/
k ]
0]
Equilibrium reaction Logies | & L H (J/mol) Literature Remarks / conversions
reference
H + (leucine) -~ z H(leucine) (aq) 9.744 -4.539E+4 1
2H* + (leucine) - z H(leucine) * 12.072 - 4.699E+4 1 HL+H z HL log(j)= 2.328 H=-16E+
H+L z HL log 1o(J)=9.744 H= -4.539E+4
2H+L z HL log1o(J)=1 2.072  H= -4.699 E+4
Mn(ll) 2* + (leucine) - z Mn(ll)(leucine) * 2.72715 1 | OECET Al AAOA ;98 © 7 kil GiCOIAMD )
Fe(ll) 2* + (leucine) -~ z Fe(ll)(leucine) * 3.82632 1 /| OECET Al AAOA ;305 © ] ktel ih€t1.0M@ndRO°C.
Ni?* + (leucine) - z Ni(leucine) * 5.75715 1 | OECET Al AAOA.,¥H © J kisi gto1iMO )
Ni2* +2 (leucine) - z Ni(leucine) , (aq) 10.35073 1 | OECET Al AAOQA .35 © T kyil ¥ €10.1M&ndRO°C.




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Cu(ll) ?* +(leucine) - z Cu(ll)(leucine)  * 8.56715 -2.3E+4 1 Originaldata /&l O J ks BC” &t smto1lMO ) 7
QECET ATl AAGA Ei@1 mM( AO ) 7

Cu(ll) 2* +2(leucine) - z Cu(ll)(leucine) , (aq) 15.54073 -7.11E+4 1 | OECET Al AAOQA woH © ] kshi gtoimd ) 7
MECEI Al AAOGA A ®L M( AO )

Cu(ll) 2* +H* + (leucine) -~ z Cu(l)H(leucine) 2 11.844 00 1 Cu(ll)+HL z Cu(ll)HL logws ] & 7 ft sl =0.15M
s/ OEGCET Al AAOGA @re) j AO 4
H+L z HL logis ] & " yt Isldzz0sls M
Cu(l) +H+L z Cu(Il)HL logis] & 7 Gt zldzissM
I1=0M: logio5 ] & 11.84400

Cu(ll) 2* +H* +2(leucine) - z Cu(ll)H(leucine) * 20.14073 1 Cu(il)L , +H z Cu(IhHL » logws] & 7 mt 2l =0.15M
s/ OECET Al AAOGA @r®) j AO 4 -
Culb+2L z Cu(lbL log5 ] & st RlIf #¥OsIEM
Cu(ll) +H + 2Lz Cu(lhHL , log15] & syt mMif ¥=I&8M
I=0M: logio5 ] & 20.14073

Zr** + (leucine) - z Zn(leucine) * 4.98715 1 | OECET Al AAOA ;3§ © ] kil bEgto.1MO )

Zr** +2 (leucine) - z Zn(leucine) , (aq) 9.38073 1 | OECET Al AAOA v © J kai ¥ gtoimd ) 7

Zn?* + (OH) - + (leucine) -~ z Zn(OH)(leucine) (aq) 10.34415 1 ZnL z Zn(OH)L+H log5] & -8.64 | =0.15M
s/ OECET Al AAOA @O | AO 4 -~
Zn +L z ZnL log15] & 451140 I =0.15M
H+OH z HO logio5 ] & 13.75913 | =0.15M
Zn+OH+2L 2z Zn(OH)L, logws ] & 9.63053 | =0.15M
I1=0M: logio5] & 10.34415

Zr?* +2H* +(leucine) - z ZnH(leucine) ,* 15.68073 1 Znl, +H z ZnHL logws] & 7 Zt tcl =0.15M
5/ OEGET A1 AAOA mro J AO 4 7
Zn+2L =z Znl, logis] & 7 nt ZIHOEIBEM
Zn+H+2L z ZnHL logis] & 7 Mt yeA=EEM
I=0M: logi5 ] & 1B5.68073

Pc* +H* + (leucine) - z PdH(leucine) 2 14.64400 1 Pd+HL z PdHL logl0( J)= 4.9 I=1.0M
s/ OEGCET Al AAOA &0c0) ] AO 4
H+L z HL log10( 1) = 9.54084 1=10M
Pd+H+L z PdHL log10( ] ) = 14.44084 I1=1.0M
) " &z -k 1iCtdms] s tsfyt & ffdd

P&t +2H* +2(leucine) -~ z PdH(leucine) ** 27.98800 1 Pd + 2 HL z PdHlL, logis] & 8.5 I =10M
s/ OECET Al AAGA &0 j AO 4 -
2H+2Lz HL, log 5] & 19.08168 Il =10M
Pd+H+L z PdHL log5 ] & 2758168 | = 1.0M
I=0M: logio5 ] & 27.98800

Cd* + (leucine) - z Cd(leucine) * 4.24632 1 /| OECET Al AAOA ;3 © ] ktcl fFgt1.0MO )

Cd* +2 (leucine) - z Cd(leucine) , (aq) 7.14948 1 | OECET Al AAOA . wH © ] kk1i EgtiomMO )
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
C* +3(leucine) - z Cd(leucine) 5 9.20948 1 | OECEIT Al AAOA 3§ © 7 knl E@t10MO )
2.2.43. Asparagine
The ligand in its neutral form is2-Aminobutanedioic acid-amide(asparagineGHsN.Os). The ligand L as it is present
the database is the anion&N.Os". Its molecular weight i$31.111. Its structural formula is shown on the right. |O| EHZ
C CH o
N e N
k 1
0O
Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
H + (asparagine) - z H(asparagine) (aq) 8.94358 -4.0E+4 1 I OECET Al AAOA ¥ © T k=i ¥ €to1MO )
OOECET Al AAOGA A ®L M( AO )
2 H* + (asparagine) -~ z H(asparagine) * 11.10358 -4.3E+4 1 HL+H z HL o logws & " gt s&1 M  H=-3E+3
(OOECET Al AAOA MA@ M( AO )
H+L z HL logies 1 & 7 A Wil M H= -4.0E+4
2H+L z HL log 105 | & sdt Q1 M _H=-43E+4
I1=0M: logio5 ] & 11.10358
Al®* + (asparagine) -~ z Al(asparagine) 2 6.14073 1 | OECET Al AAOA ,9H © ] kIsi ECOIAMO )
Al® + (OH) " + (asparagine) -~ z 15. 52130 1 AlL z AI(OH)L +H logws] & -4.83 I =01 M
Al(OH)(asparagine) * Al+L z AIL logws] & 7 Ist Isl =0.1M
H+OH z HO logis ] & 7 tstet WIS 0tV
Al+OH+L z AIOH)L log 10(] ) = 14.45342 | =0.1M
I1=0M: logi5 ] & 18.52130
Mn(ll) 2* + (asparagine) -~ z Mn(ll)(asparagine) * 2.55954 -7.1E+3 1 Originaldata &I O | ks BC " tet sdzt30MO ) 7
QECET Ai AAGA Ei® M( AO ) 7
Mn(ll) 2* + 2 (asparagine) -~ z Mn(ll)(asparagine) - 4.40931 -1.3E+4 1 /I OECET Al AAOA 03§ © ] ks § €t30MO ) 7
(aq) OECET Al AAOGA Ai®o M( AO )
Fe(ll) 2* + (asparagine) " z Fe(ll)(asparagine) * 3.82954 1 | OECET A1 AAOQOA .,¥H © J kil B¥i3.0M0 )
Fe(ll) 2* + 2 (asparagine) - z Fe(ll)(asparagine) 6.75931 1 | OECET Al AAOA ;3§ © ] kWi B¥i3oMO ) 7
(aq)
Fe(ll) ?* + 3 (asparagine) - z Fe(ll)(asparagine) s 9.44931 1 | OECET Al AAOA ;3§ © ] ktsizl CzBOMO )
Fe(lll) % + (asparagine) - z Fe(lll)(asparagine) 9.20948 1 | OECET Al AAOA , 3§ © T kil kiC1.00Mbang 20°C.
Co(ll) 2" + (asparagine) -~ z Co(ll)(asparagine) * 4.95715 -1.2E+4 1 I OECET Al AAOA . #H © ] kil Bgto1MO ) 7
OECET Al AAOGA £Ei$0 M( AOG )




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Co(ll) 2* +2 (asparagine) ~ z Co(ll)(asparagine) 8.71073 -2.6E+4 1 | OEGET Al AAOA ,#H © J kol tzgtoiMo )

(aq) QECEI A1l AAOGA Z£i® M( AO )

Co(ll) 2* + 3 (asparagine) -~ z Co(ll)(asparagine) 10.60073 -3.5E+4 1 | OECET Al AAOA #H © T kyl {1gtoimd ) 7
QECEI A1l AAOA &£i® M( AO )

Ni%* + (asparagine) - z Ni(asparagine) * 6.10715 -1.7E+4 1 | OEGET A1 AAOA ,¥H © T kisi ETto1MO )
QECEI A1l AAOA &£i® M( AO )

Ni%* + 2 (asparagine) - z Ni(asparagine) » (aq) 10.92073 -4.35E+4 1 I/ OECET Al AAOA ¥ © ] ksl £R01MO ) 7
QOECEI Al AAOA &% M( AO )

Ni2* + 3 (asparagine) - z Ni(asparagine) 5 13.73931 - 6.35E+4 1 I OECET Al AAOGA 3§ © ] kshi Es80MO ) 7
QECEI Al AAOA &% M( AOG )

Cu(ll) ?* + (asparagine) -~ z Cu(ll)(asparagine) 8.26715 - 2.4E+4 1 | OECET Al AAOA ,#H © 7 kWi % @gtoimO ) 7
QECEI Al AAGA Fi®L M( AO )

Cu(ll) 2* +2 (asparagine) ~ z Cu(ll)(asparagine) 15.04073 -5.06E+4 1 | OECET Al AAOA 3§ © ] ktshi §t01MO ) 7

(aq) QECETI Al AAOGA Fi®L M( AO )

Cu(ll) 2* +(OH)" +2 (asparagine) ~ z 18.37415 1 Cu(il)L , 2 Cu(ll)(OH)L , +H log 105 ] & -10.45 I =01M

Cu(Il)(OH)(asparagine) 2 Cu(ll)+ 2Lz Cu(lllL , logws ] & 144 I =01M
H+OH z HO logis | & 1378342 | =0.1M
Cull+OH+ 2Lz CullyOH)L , logys] & 17.73342 | =0.1M
I1=0M: logio5 ] & 18.37415

Zn** + (asparagine) -~ z Zn(asparagine) * 4.52954 - 1.0E+4 1 I OECET Al AAOA o3 © T ksl &Ct3.0MO )
QECEI Al AAOA & &0 M( AO )

Zn** + 2 (asparagine) - z Zn(asparagine) , (aq) 9.26073 -2.3E+4 1 I OECET Al AAOA . #H © J kol E€t0.1NMO )
QECEI Al AAOA & &0 M( AO )

Zn** + 3 (asparagine) -~ z Zn(asparagine) s 11.48931 -2.8E+4 1 I OECET Al AAOA ¢ © ] ks i €dzBOMO )
QECEI Al AAOA & ®0 M( AO )

Ga&* + (asparagine) -~ z Ga(asparagine) ** 11.81073 1 /| OEGET Al AAOQOA 35 © ] ktski €% 0.1 Madd 20°C”

Pc#* +H* + (asparagine) -~ z PdH(asparagine) %* 11.75358 1 Pd+HL z PdHL logws] & 7 gt Rls=3.0M
H+L z HL logi 5] & " ut fis43.0M
Pd+H+L 2z PdHL log 105 ] & 12.02381 I =3.0M
I1=0M: logis ] & 11.75358

P&* + (asparagine) - z PdH,(asparagine) (aq) 8.55954 1 | OEGCET Al AAOA ,o#H © ] kyll 6C3.000 )

'_r'

Cd* + (asparagine) -~ z Cd(asparagine) * 3.52954 1 /| OECET A1l AAOA ;38 © ] kil tzCi3.0MO )

Cd* +2 (asparagine) - z Cd(asparagine) » (aq) 7.69073 1 /| OECET AT AAOA v © J kWi dzgtoiMO )

Cd* + 3 (asparagine) -~ z Cd(asparagine) s 8.79931 1 | OECET Al AAOA o © ] kyl E€t30MO )

Pb(ll) ?* + (asparagine) -~ z Pb(ll)(asparagine) 4.36954 1 /| OECET Al AAOA ;3§ © ] kil {y€13.0M0 )

Pb(ll) 2* +2 (asparagine) - z Pb(ll)(asparagine) 7.00931 1 | OECET Al AAOQA woH © J kWi % gisomd ) 7

(aq)

Pb(l) 2" + 3 (asparagine) -~ z Pb(I)(asparagine) 7.98931 1 | OECET Al AAOA ,,¢F © J kol Fg3owd ) 7
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2.2.44. Aspartate
The ligand in its neutral form isAminobutanedioic aci@aspartic acig GH;NQ,). The ligand L as it is present in the

database is the anionyB&NQ; 2. Its molecular weight i$32.095 Its structural formula is shown on the right. ﬁ §H2
C CH o}
O/ ~ C/ ~ C/
H
/ ]
@]
Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
H + (aspartate) 2 z H(aspartate) 10.002 -3.8E+4 1
2 H* + (aspartate) ? z H(aspartate) (aq) 13.902 -4.21E+4 1 HL+H z HL log 10(] ) = 3.900 H= -4.1E+3
H+L z HL log 10(1) =10.002 H= -3.8E+4
2H+L 2z HL log 10(] ) = 13.902 H= -4.21E+4
3 H* + (aspartate) 2 z H(aspartate) * 15.892 -4.96E+4 1 HL+H z HL log1o(j)= 1.990  H= -7.5E+3
H+L z HL log 1o(1) = 13.902 H= -4.21E+4
2H+L z HL log1o(])=1 5.802 _H= -4.96E
Be* +2 (OH) - + (aspartate) 2 z 22.32516 1 I OECET Al AAOA 35 © T kY &i €fD5MO )
Be(OH)(aspartate)
Na' + (aspartate) % z Na(aspartate) 0.42 1
Md* + (aspartate) > z Mg(aspartate) (aq) 3.25430 1 /| OECET Al AAQdy., o9 © ] kit it 0.JAMD )
Al® + (aspartate) > z Al(aspartate) * 9.15145 1 | OECET Al AAOA ;3§ © ] kWi FetoiMO )
Al® +H* + (aspartate) % z AlH(aspartate) 2* 12.78273 1 Al+HL 2z AHL log 10(]) = 2.14 | =0.1M
H+L z HL logc5] & 9.57485 |l =01 M
Al+H+L 2z AHL log 1o(J)= 11.71485 | =0.1M
I=0M: logi5 ] & 12.78273
Al® + (OH) - + (aspartate) 2 z Al(OH)(aspartate) 18.57845 1 AlL z AIOH)L+H log 105 ] & -4.57 I =0.1M
(aq) Al+L 2z AIL logws] & 7 Wt RlWw=01M
H+OH z HO logi05 ] & Stet Win t0iiM
Al+OH+L z AI(OH)L log 10(] ) = 17.08342 | =01M
I1=0M: logio5 ] & 1857845
Al® +2 (OH) - + (aspartate) % 2z 26.74187 1 AI(OH)L z AI(OH),L+H log 1o(])= -5.62 I =0.1M
Al(OH) ,(aspartate) Al+OH+L 2z AI(OH)L log 10(] ) = 17.08342 I =01M
H+OH z HO log 105 | & Stet WIn e0riiM
Al+OH+L z AI(OH)L log 10(] ) = 25.24684 | =0.1M
I1=0M: logios ] & 26.74187
C&* + (aspartate) 2 z Ca(aspartate) (aq) 2.5 1
Ca&* +H' + (aspartate) * z CaH(aspartate) * 11.402 1
Mn(ll) ?* + (aspartate) %> z Mn(ll)(aspartate) (aq) 455430 1 /| OECET Al AAOA ;3 © ] ktel ¥ ICO.IAND )
Fe(ll) % + (aspartate) 2 z Fe(ll)(aspartate) (aq) 5.19430 1 | OECET Al AAOA & © ] kil i&Gt1.0AMand 20°C.

151




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Fe(ll) 3 +(aspartate) 2 z Fe(lll)(aspartate) * 12.61896 1 | OECET Al AAOA ¥ © 11.4%atli=I1.C  0M and 20°C.

Co(ll) ?* + (aspartate) 2 z Co(ll)(aspartate) (aq) 6.8043 0 1 | OECET Al AAOA ;3 © ] kisi {€10.1M0O )

Co(ll) * +2(aspartate) 2 z Co(ll)(aspartate)  ,* 11.08430 1 /| OECET Al AAOQA 3 © ] kstzl Cwb1MO )

Ni?* + (aspartate) 2 z Ni(aspartate)  (aq) 8.01430 -1.2E+4 1 I/ OECET Al AAOA ¥ © T k% i 6Et0.1MO ) 7
OOECEI Al AAOA A ®L M( AO )

Ni2* + 2 (aspartate) 2 z Ni(aspartate) > 13.27430 -3.3E+4 1 I OECET Al AAOGA 3§ © ] ks i B§f01MO )
OOECEI Al AAOA & ®L M( AO )

Ni2* + H* + (aspartate) 2 z NiH(aspartate) * 11.94915 1 Ni+HL 2z NiHL log 5] & st klIf=01M
H+L z HL log 105 ] & ut Ishy =1
Ni+H+L 2z NiHL log105] & 11.09485 I =0.1M
I=0M: log s ] & 11.94915

Cu(ll) ?* + (aspartate) 2 z Cu(ll)(aspartate) (aq) 9.74430 - 2.5E+4 1 I OECET Al AAOA o3 © T ki £ Gt0.1MO )
OOECET Al AAOA A dL M( AO )

Cu(ll) 2" +2 (aspartate) % z Cu(ll)(aspartate) > 16.74430 -5.18E+4 1 I OECET Al AAOA #H © ] kski Ey01MO )
OOECET Al AAOA A ®L M( AO )

Cu(ll) 2* +H* + (aspartate) 2 z 13.34915 -3.5E+4 1 Cu(ip+HL z Cu(IhHL log5] & gt y401M O tc %

Cu(l)H(aspartate) ~ * (OOECET Al AAGA i@ M( AO )
H+L z HL logo5 ] & " yt lls¥aaMs O (  "3.8E+4
Cull)+H+L z Cu(l)HL logi5 ] & 12.49485 | =01M  O(- -3.5E+4
I1=0M: logio5 ] & 13.34915

Zn** + (aspartate) 2 z Zn(aspartate) (aq) 6.72430 -8E+3 1 I/ OECET Al AAOA ¥ © T ks F€t01MO ) 7
QECEI Al AAOA A ®1L M( AO )

Z** +2 (aspartate) % z Zn(aspartate) > 11.00355 1 | OECET Al AAOA ;38§ © ] kyl {y€to5MO )

Zr?* + H* + (aspartate) % z ZnH(aspartate) * 12.02775 1 Zn+HL z ZnHL logis] s 7 st Islls=0.15M
5/ OECET Al AAOA @) ] AO 4
H+L z HL logs ] & " ut Isif #0416 M
Zn+H+L 2z ZnHL log05] & 11.07625 I =0.15M
I=0M: logsis5] & ” St dfW¥lis

Sr?* + (aspartate) > z Sr(aspartate)  (aq) 2.35430 1 | OECET Al AAOQA 3 © ] ks BL0.JANMD )

Cd* + (aspartate) 2 z Cd(aspartate) (aq) 5.2043 0 1 /| OECET A1 AAOGA v © ] ki €t0.1MO )

Cd* +2 (aspartate) # z Cd(aspartate) ,* 8.4043 0 1 | OECET Al AAOA ¥ © J kWi EgtoiMO ) 7

In%" + (aspartate) % z In(aspartate) * 10.84145 1 | OEGET Al AAOQOA ,3H © ] kyll Bgto1MO )

In* +2 (aspartate) * z In(aspartate) 5 18.4086 0 1 | OECET Al AAOA oH © ] kskil ¥toiMO ) 7

In% +H* +2 (aspartate) * z InH(aspartate) 23.37218 1 InL, +H z InHL, logis] & 7 iyt Wils=0.1M

(aq) In+2L  z InL log 165 | & szt Wl =0.1M
In+H+L z InHL log05] & 21.45 I =01 M
I1=0M: logio5 ] & 23.37218

B&* + (aspartate) > z Ba(aspartate) (aq) 1.9543 0 1 /| OECET Al AAOA ;3 © ] ksl EICO.IAMD )

La®* + (aspartate) * z La(aspartate) * 6.12145 1 | OECET A1 AAOA .8 © 7] kinl ¥ §10.1M@ndB0°C.

La®* + 2 (aspartate) % z La(aspartate) o 9.9686 0 1 | OECET Al AAOQOA ¥ © ] kail § £10.1M&ndB0O°C.

Ce* + (aspartate) 2 z Ce(aspartate) * 6.41145 1 /| OECET AT AAOA 5§ © ] kisi &5©10.1AM@AndBO°C.

Ce" +2 (aspartate) # z Ce(aspartate) 10.48860 1 | OECET Al AAOA o © J kail ¥ T10.1MANdIBO°C.
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Ce* + 3 (aspartate) 2 z Ce(aspartate) 3> 12.81145 1 | OECET Al AAOA o © ] kiski Etch.1 Mddd 30°C”
Pr3* + (aspartate) 2 z Pr(aspartate) * 6.48145 1 | OECET Al AAOA ;3 © ] ksl i @t01MO )
Pr3* + 2 (aspartate) 2 z Pr(aspartate) o 10.50860 1 /| OECET Al AAOCA ;38 © J knf FColmmd )
Pr3* + 3 (aspartate) 2 z Pr(aspartate) 3% 13.07145 1 | OECET A1 AAOA .,¥H © J ks ¥ yb.1Mddd30°C’
Nd* + (aspartate) %> z Nd(aspartate) * 6.64145 1 | OECET Al AAOA ;3 © J3&ktHd C 0.1M.
Nd* + 2 (aspartate) > z Nd(aspartate) 5 11.00860 1 | OECET Al AAOQOA ;38 © J3kayfT CO.1M.
Nc* + 3 (aspartate) % z Nd(aspartate) * 13.82145 1 | OECET Al AAOA ;38 © ] ks i € 0.1 Madhd 30°C”
Sm* + (aspartate) 2 z Sm(aspartate) * 6.83145 1 /| OECET Al AAOA o © ] kisi Eto1MO )
Sm* + 2 (aspartate) % z Sm(aspartate) 11.4086 0 1 | OECET Al AAQdyg.9H © J kyt w1010 )
EW* + (aspartate) %> z Eu(aspartate) * 6.90145 1 | OECET Al AAOGA ¥ © ] kisi Eg¢toiMO )
EU* +2 (aspartate) %> z Eu(aspartate) 5 11.50860 1 | OECET Al AAOQOA o © 7 kyll FiCO.IAN )
Gd* + (aspartate) > z Gd(aspartate) * 7.02145 1 | OECET A1l AAOA ;3 © ] kisi ¥ gto1MO )
Gd* + 2 (aspartate) 2 z Gd(aspartate) o 12.20860 1 /| OECET A1 AAOA 9§ © | ksizll €t01MO ) 7
Th** + (aspartate) 2 z Tb(aspartate) * 7.08145 1 | OECET Al AAOQOA ,;9H © ] ks F @t0o1MO )
Tb** + 2 (aspartate) 2 z Tb(aspartate) 12.00860 1 | OECET Al AAOA ;3§ © ] ktsizl €10.1MO )
Dy** + (aspartate) % z Dy(aspartate) * 7.13145 1 | OECET Al AAOA 3§ © 7 kisi f €t01MO )
Dy* + 2 (aspartate) %> z Dy(aspartate) o 12.50860 1 /| OECET Al AAOA ;3 © ] ktsizl T10.1MO )
HG* + (aspartate) 2 z Ho(aspartate) * 7.19145 1 | OECET Al AAOQOA o5 © 7 kisi {y€t01MO )
Ho* + 2 (aspartate) %> z Ho(aspartate) o 12.50860 1 | OECET Al AAOQOA ,,9H © ] kil T10.1MO )
Er®* + (aspartate) % z Er(aspartate) * 7.36145 1 /| OECET Al AAOA ;3§ © ] kki &zT10.1MO )
Er3* + 2 (aspartate) % z Er(aspartate) o 12.60860 1 | OECET Al AAOQA ¥H © ] ksl gtoimMO ) 7
Tri* + (aspartate) 2 z Tm(aspartate) * 7.38145 1 /| OECET Al AAOA ;3§ © ] kki E@t01MO )
Tni* + 2 (aspartate) % z Tm(aspartate) » 12.80860 1 | OECEI Al AAOA 3§ © ] ktski §10.1MO )
Yb** + (aspartate) > z Yb(aspartate) * 7.46145 1 | OECET Al AAOA ;3§ © ] ki 6T101MO )
Yb* + 2 (aspartate) 2 z Yb(aspartate) 13.20860 1 | OECET Al AAOA v © ] kskil €t01MO ) 7
Lu®* + (aspartate) % z Lu(aspartate) * 7.53145 1 | OECET Al AAOA o8 © J ki § €t01MO )
Lu** + 2 (aspartate) % z Lu(aspartate) 13.30860 1 | OECET Al AAOA ;3§ © ] ksl €£10.1MO )
Pb(ll) 2" + (aspartate) % z Pb(ll)(aspartate) (aq) 6.93430 1 | OECET Al AAOA 3§ © ] ki &Tt01MO )
Pb(ll) ?* +2(asp artate) > z Pb(ll)(aspartate) ,* 9.36430 1 /| OECET Al AAOA ;3 © ] kol 6€10.1MO )
Pb(ll) 2* +H* + (aspartate) 2 2z 12.19832 1 Pb(ll) + HL 2 Pb(ll)HL logis] & 7 st Wiy=1.0M
Pb(ll)H(aspartate) * H+L z HL logi 5] & " yt Islyisizomm

Pb(il)+H+L 2z Pb(IHL log o5 ] & 11.38568 | =1.0M

I1=0M: logio5 ] & 12.19832
(U(VO ;)" + (aspartate) 2 z 451765 1 | OECET Al AAOA 35§ © 7 ktel BGt07MO ) 7

(U(V)O ,)(aspartate)  (aq)
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reference
(U(V)O 2)2* +H* + (aspartate) 2 z 13.03915 -2.930E+4 1 (U(V)O ) +HL 2 (U(VI)O »)HL log 10(] ) = 2.61 | =01M
(U(VIO ,)H(aspartate) *  H=8.7E+3
(OOECET Al AAOGA & D0 M( AO )
H+L z HL logis 1 & 7 Yyt lls % Ggl=Ms
H= -3.8E+4
(UVNO ) +H+L 2 (UVO )HL log 1o(j)= 12.18485 | =0.1M
_H= -2.930E+4
I1=0M: logi05 ] & 13.03915
(U(V)O »)2* +2H * +2 (aspartate) 2 z 24.75348 -6. 6E+4 1 (U(VIO ) +2HL 2 (U(VI)O )Hsl, log 1o(]) = 4.14 | =10M
(U(VI)O ,)Hy(aspartate) , (aq) H=1E+4
2H+2L z HL, logis ] 5 7 Byt Isykidiz
H= -7.6E+4
(U(VIDO ) +H+L 2 (U(VDO )HL log1o(j)= 23.33136 | =1.0M
_H= -6.6E+4
I1=0M: logio5 ] & 24.75348
2.2.45. Glutamate
The ligand in its neutral form is2-Aminopentanedioic aci(glutamic acigd GHNQy). The ligand L as it is present in
the database is the anio@&H;NQ; 2. Its molecular weight i$45.114 Its structural formula is shown on the right. NH,

Do not mix up this one with glutamine (next section).

O C CH o}
N7 N N7
C C C
| k 1
0] O
Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
H + (glutamate) % z H(glutamate) - 9.96 0 -4.0E+4 1
2 H* +(glutamate) 2 z Hy(glutamate) (aq) 14.26 -4.3E+4 1 HL+H z HL log 10(] ) = 4.30  H= -3E+3
H+L z HL log 10(1) = 9.96 H= -4.0E+4
2H+L 2z HL log 10(] ) = 14.26 H= -4.3E+4
3H* +(glutamate) * z Hy(glutamate) * 16.42 -4.6E+4 1 HL+H z HL o . log 1o(7)= 2.160  H= -3E+3
(OOECET Al AAOA mEi®© M( AO )
H+L =z HL logo(f)=1 426 H= -4.3E+4
2H+L 2z HL log 1o(J) =1 6.42 H= -46E+4
Md* + (glutamate) > z Mg(glutamate) (aq) 2.75430 1 | OECET Al AAOA ,, © 1]9katlET C0.1M.
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Al®* + (glutamate) > z Al(glutamate) * 8.57145 1 | OECET Al AAOA ¥ © 7J28 atid C 0.1 M.

Al® +H* + (glutamate) % z AlH(glutamate) 2* 11.98073 1 Al+HL 2z AHL log 10(] ) = 1.38 I =0.1M
H+L z HL log 105 | & yt Isltef GGl
Al+H+L =z AHL log o(j)= 1091285 | =0.1M
I=0M: logis ] & 11.98073

Al® + (OH) - + (glutamate) 2 z Al(OH)(glutamate) 17.82845 1 AlL z AIOH)L+H log15 ] & -4.74 I =0.1M

(aq) Al+L z AL logws] & 7 Wit fly=01M
H+OH z HO logis [ & " tstet Win 0V
Al+OH+L z AI(OH)L log 10(] ) = 16.33342 | =0.1M
I1=0M: logio5 ] & 17.82845

2 Al 3* + (glutamate) 2% z Aly(glutamate) * 10.13073 1 Al+AIL 2z Al,L logwsj &6 " d+4 1 =01M
Al+L 2z AL logis ] & " Wiyl =01M
2AI+L 2z AlL log 1o(]) = 9.49 | =01 M
I1=0M: logio5] & 10.13073

C&* +(glutamate) 2 z Ca(glutamate) (aq) 2.06 1

Ca&* +H* + (glutamate) 2 z CaH(glutamate) * 11.13 1

Fe(ll) 2* + (glutamate) 2 z Fe(ll)(glutamate) (aq) 4.33264 1 /| OECET Al AAOA ,;¥8 © ] ktcl E€11.0M@NdRO °C.

Fe(lll) 3 +(glutamate) Z* z Fe(lll)(glutamate) * 13.31896 1 Original AAOA Al O3kt 1 1 Csft s11.0MANdRO °C.

Co(ll) 2* + (glutamate) 2 z Co(ll)(glutamate) (aq) 5.41430 1 | OECET Al AAOA 5§ © 7 kMl BEgto1MO )

Co(ll) # +2(glutamate) 2 z Co(ll)(glutamate) > 8.71430 1 | OECEIT Al AAOA .35 © T kWi fgtolMO )

Ni?* + (glutamate) % z Ni(glutamate) (aq) 6.46430 1 | OECET Al AAOQOA ,,9H © ] kisi E€10.1MO )

Ni?* + 2 (glutamate) 2 z Ni(glutamate) ,* 10.67430 -3.0E+4 1 I OECET Al AAOA ¥ © 1 kyl FgtoiMO )
OOECET Al AAOGA Ai®L M( AO )

Ni?* + 3 (glutamate) % z Ni(glutamate) s* 12.0 1 | OECET Al AAOA 5§ © ] &utfd C 015 Mand 37 °C.

Ni2* + H* + (glutamate) 2 z NiH(glutamate) * 11.57575 1 Ni+HL =z NiHL o _ logwsj s 7 st tsiff=0.15M
5/ OECEI Al AAOA ABr°o j AO 4 7
H+L z HL logis] & 7 yt e MAIEM
Ni+H+L 2z NiHL log105 ] & 10.62425 I =0.15M
I=0M: logio5] & 11.57575

Cu(ll) # +(glutamate) 2 z Cu(ll)(glutamate) (aq) 9.17430 -2.0E+4 1 I/ OEGET Al AAOA ¥ © T ki BCt0IMO ) 7
OOECET Al AAOGA Ai®L M( AO )

Cu(ll) * +2(glutamate) * z Cu(ll)(glutamate) > 15.77430 -4.81E+4 1 I OECET Al AAOQA 3 © ] kshi gf0.1MO ) 7
OOECET Al AAOGA Ai®L M( AO )

Cu(ll) 2* +H* + (glutamate) 2 2z 13.27715 -2.8E+4 1 Cu(l)+HL z Cu(I)HL logws] & 7 gt1mx0.1M JH= 12E+4

Cu(ll)H(glutamate) ~ * (OOEGET Al AAOA mEi® M( AO )
H+L z HL logis ] & 7 yt lis +06{1Ms H= -4.0E+4
Cull+H+L z Cu(hDHL logio5 | & 1242285 | =01M  _H= -2.8E+4
I=0M: logi05 ] & 13.27715

Zr®* + (glutamate) % z Zn(glutamate) (aq) 5.56355 1 /| OECET A1 AAOA 8§ © T kil hgtosMO )

Zr** +2 (glutamate) % z Zn(glutamate) ,* 9.32355 1 | OECET Al AAOA ;98 © ] knll § €105M0 )

Ga&* + (glutamate) * z Ga(glutamate) * 12.43145 1 | OEGET Al AAOQOA ;3H © ] ksl €&zBOMO )
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Ga* +H* + (glutamate) 2 z GaH(glutamate) 2* 12.03932 1 Ga+HL z GaHL logws] & 7 i1 aly=3.0M
H+L z HL logi5 1 & 7 tsdzt Isldze&pim
Ga+H+L 2z GaHL log105 ] & 13.39046 | =3.0M
I1=0M: logi05] & 12.03932

Ga* +2H* +(glutamate) % z GaH(glutamate) 3* 16.8 0000 1 Ga+H,L 2z GaHL logws] & 7 gt Isimh=3.0M
2H+L z HL logi 5] &5 7 sist ddW "d80W
Ga+2H+L 2z GaHL log15] & 17.61069 | =3.0M
I=0M: logi05] & 16.80000

Sr?* + (glutamate) * z Sr(glutamate)  (aq) 2.22430 1 /| OECET Al AAOQOA ,9H © ] kil ©¥10.1MO )

Ag' + (glutamate) > z Ag(glutamate) - 4.21715 1 | OECET A1 AAOA ¥ © T ktel ¥ gto1aMO )

2Ag* +(glutamate) ? z Ag(glutamate) (aq) 3.40073 1 | OECEI Al AAOA.¥H © J kil ¥Egtoimd )

Cd* + (glutamate) > z Cd(glutamate)  (aq) 4.6543 0 1 I OEGET Al AAOGA #H © T kted TGO )

Cd* +2 (glutamate) % z Cd(glutamate) ,* 7.58430 1 | OECET Al AAOA o © J kki ¥gtoiMd )

B&®* + (glutamate) * z Ba(glutamate)  (aq) 2.13430 1 | OECET Al AAOA .0 © J ksl § T101MO )

Pb(l) 2* + (glutamate) 2 z Pb(ll)(glutamate) (aq) 5.57355 1 /| OECET A1l AAOA .35 © ] kil BiCoswd )

Pb(ll) 2* +2 (glutamate) 2 z Pb(ll)(glutamate) ,* 7.61264 1 | OECET Al AAOA ;3§ © 7 kbizi F @t10MO )

Pb(ll) 2* +H* +(glutamate) 2 z 12.33632 1 Pb(ll) + HL 2z Pb(Il)HL logws] & 7 st yw=1.0M

Pb(ll)H(glutamate)  * H+L z HL loges ] & " yt Islis4clz0rM
Pb(l)+H+L 2z Pb(I)HL log5 ] & 1152368 | =1.0M
I1=0M: logio5 ] & 12.33632

(U(VNO )% +H* + (glutamate) 2 z 13.04715 1 (U(VNO2) +HL 2 (U(VI)O2)HL log 1o(]) = 2.66 | =01M

(U(V)O 2)H(glutamate) * H+L z HL log 1o(]) = 9.53285 | =01M
(UVNO2) +H+L 2z (UVI)O2)HL  log 1o(j)= 1219285 | =0.1M
I1=0M: logio5 ] & 13.04715

2.2.46. Glutamine

The ligand in its neutral form is2-Aminopentanedioic acid-&mide(glutamine; GHioN2Os). The ligand L as it is

present in thedatabase is the anionsByN2O;". Its molecular weight i$45.138 Its structural formula is shown on §H2

the right. H, < B

Do not mix up this one with glutamacid / glutamag (previoussection). H2N\C/C\C/CH\C/O

| I
0 o
Equilibrium reaction Logws ] & . H (J/mol) Literature Remarks / conversions
reference
H + (glutamine) " z H(glutamine) (aq) 9.21358 - 4.0E+4 1 | OECET Al AAOA .30 © J kyl tz@to1MO )
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2H* + (glutamine) - z H(glutamine) * 11.40358 -4.2E+4 1 HL+H z HL logws ] & 219 1=0.1M JH= -2E+3
H+L z HL log 451 & " 00 yti=01M H= -4.0E+4
2H+L 2z HL logws | & 1195 1=01M _H= -4, 2E+4
I1=0M: logio5] & 11.40358

Al®* + (glutamine) - z Al(glutamine) 2* 6.24073 1 | OECET Al AAOA .35 © T klsi EiCO.AMD )

Al® + (OH) - + (glutamine) -~ z AI(OH)(glutamine) 16. 33130 1 AlL z AI(OH)L +H logs] & -4.28 I =01 M
Al+L z AL logws] & 7 st &I =01 M
H+OH z HO logi5 ] & 7 et Win tiiM
Al+OH+L z AI(OH)L log 10(] ) = 15.26342 I =01 M
I1=0M: logio5 ] & 16.33130

Mn(Il) #* + (glutamine) - z Mn(ll)(glutamine)  * 2.31954 1 | OEGCET Al AAOA 9§ © J kfi FEgt30MO )

Mn(ll) 2* + 2 (glutamine) - z Mn(ll)(glutamine) 3.78931 1 | OEGCET Al AAOA ¢ © ] kil Ec3.00Wd )

(aq)

Fe(ll) 2* + (glutamine) - z Fe(ll)(glutamine) * 3.88954 1 | OECET Al AAOQOA ;98 © ] kil het3oMO )

Fe(l) 2* +2(glutamine) -~ z Fe(ll)(glutamine) 6.44931 1 /| OECET Al AAOA ,#6 © ] k%1 ¥ gt3oMO )

(aq)

Fe(ll) 2* +3(glutamine) - z Fe(ll)(glutamine) 9.58931 1 | OECET Al AAOA ¥ © ] ks §dizBOMO )

Co(ll) 2* + (glutamine) - z Co(ll)(glutamine) * 4.47715 1 | OECET Al AAOA 3§ © 1 kil iz€t0.1MO )

Co(ll) #* +2(glutamine) - z Co(ll)(glutamine) 7.92073 1 | OECET Al AAOA ,,#6 © ] k%l §TtoiMd )

(aq)

Co(ll) ?* +3(glutamine) "~ z Co(ll)(glutamine) 10.59931 1 | OECET Al AAOA .9 © J ksl SsBOMO )

Ni?* + (glutamine) - z Ni(glutamine) * 5.58715 -1.3E+4 1 I OECET Al AAOA ¥ © ] kisi Bgt01IMO ) 7
QECEI Al AAOA A& M( AO )

Ni?* + 2 (glutamine) - z Ni(glutamine) , (aq) 10.06073 -3.5E+4 1 I OECET Al AAOA o3 © T kyl hgto.1MO )
QECEI Al AAOA A & M( AO )

Niz" + 3 (glutamine) - z Ni(glutamine) 5 12.98931 - 5.48E+4 1 I OECET Al AAOQA ¥ © ] ktski T13.0MO )
QECEI Al AAOGA A& M( AO )

Cu(ll) 2" +(glutamine) - z Cu(l)(glutamine)  * 8.12715 -2.1E+4 1 I OECET Al AAOA ¥ © 7]7@ atld C 0.1 M.
QECEI Al AAOGA A @1 M( AO )

Cu(ll) 2* +2(glutamine) -~ z Cu(ll)(glutamine) 14.74073 -4.6E+4 1 I OECET Al AAOA #H © 14.katld C 0.1 M.

(aq) QECEI Al AAOGA Al @1 M( AO ) 7

Zn** + (glutamine) - z Zn(glutamine) * 4.28954 1 | OEGET Al AAOQOA ,3H © ] kil F €13.0MO )

Zn** +2 (glutamine) - z Zn(glutamine) , (aq) 8.35931 1 /| OECET Al AAOA #H © ] kyl 6¥i3.0M0 ) 7

Zr** + 3 (glutamine) - z Zn(glutamine) 5 10.98931 1 | OECET Al AAOA ;3 © ] ksl Ti3.0MO )

Cd* + (glutamine) - z Cd(glutamine) * 4,11883 1 | OECET A1 AAOQOA .,¥H © J ksl Eg€to.7MO )

Cd* +2 (glutamine) -~ z Cd(glutamine) , (aq) 7.40824 1 | OECET Al AAOQOA ¥ © 1 ki kFEgto7MO )

Cd* +3(glutamine) -~ z Cd(glutamine) & 9.18931 1 | OECET Al AAOA 1 © ] ksizi @&zBOMO )

Pb(ll) 2* +(glutamine) - z Pb(ll)(glutamine) * 4.15954 1 | OECEI Al AAOA.,¥H © J kinf ¥ @t3.oM0 )

Pb(ll) 2* +2 (glutamine) - z Pb(Il)(glutamine) 7.58931 1 | OECET Al AAOA ;o35 © T kil hic3.od ) 7

(aq)

Pb(ll) 2* +3(glutamine) - z Pb(Il)(glutamine) 9.28931 1 | OECET Al AAOA 30 © ] ktsdzil €13.0M0 )




2.2.47. Lysine

The ligand in its neutral form is2,6-Diaminohexanoic aci@ysine; 6HiN20O,). The ligand L as it is present in

the database is the anionsigisN>O, . Its molecular weight i$45.182 Its structural formula ishown on the NH,
right. H, H, | )
P YA N N
HoN C C C
H, H, | |
0O
Equilibrium reaction Logis | & . H (J/mol) Literature Remarks / conversions
reference
H +(lysine) -~ z H(lysine) (aq) 10.82 - 5.39E+4 1 QOECET Al AAOA mEi@® M( AO )
2H* +(lysine) -~ 2z Hy(lysine) 19.89 -1.007E+5 1 HL+H z HL log 1o(]) = 9.07 ,H= -4.68E+4
(OEGET Al AAOA & @ M( AO )
H+L z HL logis ] & 10.82 H= -5.39E+4
2H+L z HL logios] & 9.89s _H= -1.007E+5
3H* +(lysine) -~ z Hy(lysine) 2 21.66 -1.017E+5 1 HL+H z HL log ()= 1.77 _H=-1E+3
(OEGET Al AAOA mEi® M( AO )
2H+L z HL logis ] & 19.89 H= -1. 007E+5
3H+L z HL logios] &5 21.66 H= -1.017E+45
Na + (lysine) -~ z Na(lysine) (aq) -0.3 1
Ca&* +(lysine) -~ z Ca(lysine) * 140 1
Ca&* +H* +(lysine) -~ z CaH(lysine) 2 11.67 1 Ca+HL z CaHL log 10(] ) = 0.85
H+L z HL log 10(7) =10.82
Ca+H+L 2z CaHL log 10(] )= 11.67
Co(ll) 2* +H* + (lysine) -~ z Co(l)H(lysine) 2 14.68000 1 Co(ll)+HL 2z Co(lh)HL logis] & 7 et RlIz0.1M
H+L z HL log 5] & 10.60642 1=01M
Co(l)+H+L 2z Co(IHL log 105 ] & 14.46642 1=0.1M
I=0M: logis] & " Mt -8 dzdzdz
Co(ll) 2* +2(lysine) - z Co(ll)(lysine) 2 (aq) 8.99357 1 Co(lDHL , z Co(ll)L , +H log15] & -10.04 1=0.1M
Co(lD+H+2L z Co(IDHL », log 5] & 1839284 1=01M
Co(ll)+H+2L z Co(ll)HL » logs ] & 7835284 [1=0.1M
I1=0M: logio5 ] & 8199357
Co(ll) 2* +H* +2(lysine) - z Co(l)H(lysine) " 19.03357 1 Co(IDH ,L, 2 Co(l)HL , +H logs] & -9.89 1=0.1M
Co(lh+2H+21L z_ Co(IhH 5L, logis I & " ot fI=0.08
Co(l)+H+2L z Co(I)HL , log105] & 18.39284 1=0.1M
I1=0M: logi05 ] & 19.03357
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Co(ll) 2* +2H* + 2 (lysine) z 28.70999 1 Co(ll) + 2 HL z Co(ll)H L, logws | & 7.07 I1=0.1M

Co(Il)H ,(lysine) 2H+2L 2z HL, logis 1 & " st fitsO.LNH
Co(ll) +H+L z Co(ll)HL log105 ] & 28.28284 I1=0.1M
I1=0M: logi05] & 28.70999

Co(ll) 2 +2H* +3(lysine) -~ z Co(l)H ,(lysine) 5 32.20356 1 Co(ll)H 3Lz 2 Co(ll)H ,L3 +H logws ] & -9.9 1=0.1M
Co(lh+ 3 H+ 3Lz Co(lDH 3Lg log 105 | & 41.24926 1=01M
Co(ll)+ 2 H+ 3Lz Co(l)H ,Ls log 105 ] & 31.34926 1=0.1M
I1=0M: logi05] & 32.20356

Co(ll) 2* +3H* + 3 (lysine) Z 41.88999 1 Co(ll) + 3HL z Co(Il)H ;Ls logws] & 7 yt Mis0.1M

Co(ll)H s(lysine) 3 3H+3L =z 3HL logi5] & " tetst RisQ.f M
Co(ll)+3H+3L z Co(I)H sLs log 105 ] & 41.24926 1=0.1M
I1=0M: logio5] & st " aYyyy

Ni2* + (lysine) - z Ni(lysine) * 6.08357 1 NiHL z NiL+H logs] & -9.85 1=0.1M
Ni+H+L =z NiHL log 105 ] & tsist IsidzB@. .M
Ni+L 2z NiL log05] & B.65642 1=0.1M
I1=0M: logio5 ] & 6.08357

Ni2* + H* + (lysine) -~ z NiH(lysine) 2 15.72 000 -7.19E+4 1 Ni+HL 2z NiHL logs] & 7 Mt hydz0.1 M ,H= -18E+4
(OECET Al AAOGA A oL M( AO )
H+L z HL log o5 ] & s dzt l=drlr M H= -5.39E+4
Ni+H+L 2z NiHL log15 ] & 1850642 1=0.1M JH= -7.19E+4
I=0M: logis] & " wlst ¥ { dzdzdz

Ni2* + 2 (lysine) - z Ni(lysine) , (aq) 11.05357 1 NiHL, 2z NiL, +H logs] & -10.1 1=0.1M
Ni+H+2L =z NiHL, logis ] & " f dzt Is8.4 M
Ni+2L z NiL;, logo5] & 1041284 [1=01M
I1=0M: logio5 ] & 11.05357

NiZ* +H* +2 (lysine) -~ z NiH(lysine) »* 21.15357 - 1.049E+05 1 NiH;L, 2 NiHL, +H logios] & -9.9 1=01M H= -4.64E+4
(DOECET Al AAOGA AioL M( AOG )
Ni+ 2H+ 2L z NiH,L logi5 | & 30.41284 1=0.1M H= -1513E+05
Ni+ H+2 Lz NiH, log5 ] & 2051284 1=01M  H= -1.049E+5
I=0M: logio5 ] & 21.15357

Ni2t +2H* +2(lysine) -~ z NiHy(lysine) . 30.83999 -1.513E+5 1 Ni+2HL z NiHL, logis] & 7 yt f=&1M  H= -4.35E+4
(DOECET Al AAOGA A oL M( AO ) "
2H+2L 2z HL, logis 1 & " ftstifEOEMM H= -1.078E+5
Ni+2H+2L z NiHyL, log5 ] & 3041284 1=01M  H= -1513E+05
I=0M: logis] & " tedzt Rteyyy

Ni2* + 3 (lysine) -~ z Ni(lysine) s 13.15999 1 NiHL; 2 NiLz +H logs] & -109 1=0.1M
Ni+H+3L =z NiHLg logis | & 2341926 1=0.1M
Ni+3L 2 NiLs logis ] & 7"2519% [=0.1M
I=0M:  logio5 ] & 13.15999




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
NiZ* + H* +3 (lysine) - z NiH(lysine) 3 (aq) 24.27356 1 NiH,Ls 2 NiHL; +H logws] & -104 I1=0.1M
Ni+2H+3L z NiHpLg logos ] & 3381926 [=0.1M
Ni+H+3L z NiHL; logws ] & 2341926 [1=01M
I1=0M: logio5] & 24.27356
NiZ* +2H* +3(lysine) -~ z NiHy(lysine) 3 34.67356 1 NiHsLs 2 NiH,Ls + H 11 Ctsdzs F19.0” 1=0.1M
Ni+3H+3L z NiHglg logl0( 1) = 43.81926 1=01M
Ni+2H+3L z NiHyLs log10( ) = 33.81926 1=0.1M
) " &z -k 11 Csdzs] s " et Wtk
Ni2* +3H* +3(lysine) -~ z NiHa(lysine) 52 44.45999 - 2.165E+5 1 Ni+3HL 2z NiHsLs logw5 ] & sftldz0.lM  H= -548E+4
(DOECET Al AAOA &AioL M( AO )
3H+3L 2z Hlg logies ] & 7 tetst =4Iz H= -1.078E+5
Ni+3H+3L z NiHzLs logos] & 4381926 [=01M  H= -2.165E+05
I=0M: logic5 ] & 44.45999
Cu(ll) 2* +H* +(lysine) -~ z Cu(l)H(lysine) 2 18.47 000 - 7.89E+4 1 Cu(ll) +HL z Cu(ll) HL logws] & 7.65 1=0.1M JH= -2.5E+4
(DECET Al AAGA A ®L M( AO )
H+L z HL logi5] & " tsdzt ll=delb M H= -5.39E+4
Cu(ll) +H+L 2z Cu(ll) HLlogs ] & 18.25642 1=0.1M JH= -7.89E+4
I=0M: logio5 ] & 18.47 000
Cu(ll)y 2* +(lysine) - z Cu(ll)(lysine) 2 (aq) 15.55357 -5.22E+4 1 Cu(l)HL , 2 Cu(i)L , +H log 105 ] & -10.44 1=0.1M
,H= 5.39E+4
(DOECET Al AAOGA mEi @1 M( AO )
Cu(lD+H+2L z Cu(IbHL , 001557 &5 " st telis®).LNh
H= -1.061E+5
Cu(ll)+ 2Lz Cu()L , log 105 ] & 14.91284 1=0.1M
L H= -522E+4
I1=0M: logi05 ] & 18.55357
Cu(ll) 2* +H* +2(lysine) - z Cu(l)H(lysine) 2" 25.99357 -1.061E+5 1 Cu(iDH ,L, 2 Cu(lh)HL , +H log105] & -9.94 1=0.1M
H= 5.31+4
(OEGET Al AAOA & @ M( AO )
Cul+2H+21L z Cu(lDH ,l,log 05 | & 38.29284 1=0.1M
H= -1.592E+5
Cu(ll)+H+2L z Cu(l)HL , log 105 ] & 28.35284 1=0.1M
. H= -1.061E+5
I1=0M: logie5 ] & 28.99357
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Cu(ll) 2" +2H* +2(lysine) - z 35.71999 -1.592E+5 1 Cull)+2HL 2z Cu(IH L, logws ] & 7 tfyt &#=0.1M
Cu(ihH o(lysine) 2 _H= -5.14E+4
(DECET Al AAGA &AL M( AOG )
2H+2L z HL, log 105 ] & st fits®.ENh
H= -1.078E+5
Cu(ll)+2H+2L z CU(IDH oLy log 105 ] & 3529284 1=0.1M
_H= -1.592E+5
I1=0M: logio5] & 38.71999
Zn?* + (lysine) - z Zn(lysine) * 6.74357 1 ZnHLz ZnL+H logws] & -840 1=0.1M
Zn+H+L =z ZnHL log 105 ] & st Wit B.;MM
Zn+L z ZnL logws ] & 6.31642 1=0.1M
I=0M: log 15 ] $.74357
Zn?* + H* + (lysine) -~ z ZnH(lysine) 2* 14.93 000 1 Zn +HL z ZnHL logws] & 7 ft sIs0.1M
H+L z HL log5 ] & ts dzt zldzB@.;M
Zn+H+L 2z ZnHL log 105 ] & 14.71642 1=0.1M
I=0M: logi5] & st ytedzdzdz
Zn?* + H* + 2 (lysine) -~ z ZnH(lysine) ,* 20.73357 1 Znhl, 2 ZnHL, +H logs] & -9.11 1=0.1M
Zn+2H+2L 2z ZnHl, log 105 ] & 29.20284 1=0.1M
Zn+H+2L z ZnHL log105 ] & 20.09284 1=0.1M
I1=0M: logio5 ] & 20.73357
Z?* +2H* +2(lysine) - z ZnHy(lysine) 29.62999 1 Zn+2HL z ZnHlL, logw5j & 7 ¥t yg01M
2H+2L z HL, logi5 1 & " st fisO.INy
Zn+2H+2L z ZnHL, log105 ] & 29.20284 1=0.1M
I1=0M: logi05] & 29.62999
Ga* + (lysine) "~ z Ga(lysine) 2* 17.64073 1 | OECET A1 AAOQOA 38 © J ksV i @&zb1MO )
Ga* +H* + (lysine) - z GaH(lysine) 3* 19.42 000 1 Ga+HL z GaHL logis] & 7 nt kldz0.1M
H+L z HL logio5 ] & " tsdzt kidzB.;hM
Ga+H+L 2z GaHL log 105 ] & 19.20642 1=0.1M
I1=0M: logio5 ] & 19.42000
Ga&" +2H* +(lysine) -~ z GaH(lysine) * 20.84927 1 Ga+H,L z GaHL logis] & " st kld&z0.1M
2H+L z HL logis ] & 7 syt zI¥EBR.DOM
Ga+H+L 2z GaHL log105 ] & 21.27642 1=0.1M
I1=0M: logio5 ] & 20.84927
Ck* +H* + (lysine) -~ z CdH(lysine) 13.88 000 1 Cd +HL z CdHL logws] & 3.06 I=0.1 5M
s/ OECET Al AAOGA @re) j AO 4 -~
H+L z HL logi 5] & " 588kt 1=01 5 M
Cd+H+L z CdHL log 5] & 13.64213 1=0.1 5 M
I=0M: logio5 ] & 13.88000
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions

reference

Cd* +2(lysine) -~ z Cd(lysine) , (aq) 8.43788 1 CdHL z CdL +H logws] & -9.78 1=0.15M
5/ OEGET A1 AAOA mro J AO 4
Cd+2H+2L =z CdHL, logio5 ] & " tsWi Isidzfi5mM
Cd+H+2L 2z CdHkL logw5 ] & 7.72426 1=0.15M
I=0M: logio5 ] & 843788

C* +H* +2(lysine) - z CdH(lysine) »* 18.21788 1 CdHL, 2 CdHL +H logs] & -9.43 1=0.15M
5/ OEGCET Al AAOA mrr©o) j AO 4
Cd+2H+2L z CdHL log 105 ] & 26.93426 1=0.15M
Cd+H+2L 2z CdHb log 05 ] & 17.50426  1=0.15M
I1=0M: logio5 ] & 18.21788

Cd* +2H* +2(lysine) - z CdH(lysine) 2** 27.41001 1 Cd+2HL 2z CdHL; logis] & " Ist WI%0.15M
s/ OECET Al AAOA mr©o) j AO 4
2H+2L z HL, logi 5] & 7 5t tsi=®g5M
Cd+2H+2L z CdHL, log105] & 28.93426 1=0.15M
I=0M: logi5 ] & 27.41001

2.2.48. Methionine

The ligand in its neutral forns 1-2-Amino-4-(methylthio)butanoic acigmethionineg GH1:NG:S) The ligand L as it it A

present in the database is the ani@H:oNO:S'. Its molecular weight i$48.2 Its structural formula is shown on th | 2

right. H,

HsC C CH 0
NN STN T
S C C
H
: 1
O
Equilibrium reaction Logies ] & L H (J/mol) Literature Remarks / conversions
reference

H + (methionine) - z H(methionine) (aq) 9.29358 - 4.30E+4 1 | OECET Al AAOA ;3 © 9p&k atld C 0.1 M.

2 H* + (methionine) -~ z Hy(methionine) * 11.47358 -4.5E+4 1 HL+H z HL logws] & 7 ftIs=0.1M JH= -2E+3
H+L z HL logs] & " ut idkzD.1 M H= -4.30E+4
2H+L z HL logs] & " S5t HEBIM _H= -4.5E+4
I1=0M: logio5] & 11.47358

Be?* +2 (OH) - + (methionine) - z 21.45516 1 | OECET Al AAOA 9H © ] ki dzl €lsb5M O )

Be(methionine)(OH)

Mn(ll) 2?* + (methionine) - z Mn(ll)(methionine)  * 3.19715 1 | OECET Al AAOA ;3 © 2% atld C 0.1 M.




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Mn(ll) 2* + 2 (methionine) - z Mn(ll)(methionine) 5.21073 1 | OECET Al AAOA o35 © 4p% atld C 0.1 M.

(aq)

Fe(ll) %* + (methionine) - z Fe(ll)(methionine) * 3.64632 1 | OECET Al AAOQOA ,;9H © ] ktcll § §t 0AMAnd20°C. st

Fe(lll) 3 + (methionine) - z Fe(lll)(methionine) 2 9.70948 1 | OECET Al AAOQOA 35 © ] kyl 6§ BManyl 20°C. 1

Co(ll) # + (methionine) - z Co(ll)(methionine)  * 4.56715 1 | OECET A1 AAOQOA ¥ © ] kil &GtoiMO )

Co(ll) ?* +2 (methionine) - z Co(ll)(methionine) 8.23073 1 | OECET Al AAOGA ;3 © ] k¥ i gtoiMO )

(aq)

Ni2* + (methionine) - z Ni(methionine) * 5.69715 -1.3E+4 1 | OECET Al AAOA ;3§ © ] ksl 101 MO )
QOECET Al AAGA AFi® M( AG ) 7

Ni2* + 2 (methionine) - z Ni(methionine)  (aq) 10.44073 -3.5E+4 1 I OECET Al AAOA 3 © T kyll & @t0.1MO )
QECEI Al AAOGA A @1 M( AO )

Ni?* + 3 (methionine) - z Ni(methionine) 5 12.24073 1 | OECET A1l AAOA ;3§ © ] ksl €£10.1MO )

Cu(ll) ®* + (methionine) -~ z Cu(ll)(methionine)  * 8.27715 1 | OECET A1 AAOA.,¥H © J k¥l fetoiMd )

Cu(ll) 2" +2 (methionine) - z Cu(ll)(methionine) 15.14073 1 | OECET Al AAQdy, 3 © ] kst Ist0.1MO )

(aq)

Zr** + (methionine) - z Zn(methionine) * 4.80715 1 /| OECET Al AAOA ;3§ © ] kil 6T10.1MO )

Zn** + 2 (methionine) - z Zn(methionine) , (aq) 9.04073 1 /| OECET Al AAOCA ;9 © J knfl h@o. 1m0 ) 7

Ga&* + (methionine) - z Ga(methionine) ** 8.08931 1 | OECET A1l AAOA ;3 © ] kol i cioM. ) tot

G&* +H* + (methionine) - z GaH(methionine) %* 11.22977 1 GaL+H z GaHL logws] & 7 gt 2 =3.0M
Ga+lL z GaL logs5] & 89 | =3.0M
Ga+H+L 2z GaHL logis] & 15 & I =3.0M
I1=0M: logio5 ] & 11.22977

Ag" + (methionine) - z Ag(methionine) (aq) 5.45358 1 AgHLz AgL+H logs] & -6.99 | =01M
Ag+H+L 2z AgHL log 105 ] & 12.23 |l =01 M
Ag+L z AgL logws] & B8.24 I =01 M
I1=0M: logi5 ] & 545358

Ag" +H* + (methionine) - z AgH(methionine) * 12.44358 1 Ag+HL z AgHL log 5] & et tslis=0.1M
H+L z HL log5 ] & ut die=0.1M
Ag+H+L 2z AgHL log15] & 12.23 I =01 M
I1=0M: logio5 ] & 12.44358

Ag- +2H* + (methionine) - z AgH(methionine) 2* 14.07519 1 AgHL +H z AgHL log15] & st y =05M
Ag+H+L =z AgHL log 5 ] & 12.17519 | =05M
Ag+2H+L z AgHL log 5 ] & 14.07519 | =05M
I1=0M: logio5 ] & 14.07519

Ag" + 2 (methionine) - z Ag(methionine) 8.61876 1 AgHL z Agl, +H logi5] & -859 I =05M
Ag+H+2L =z AgHL log 105 | & 16.94037 | =05M
Ag+2L z Agb logs] & 8.35037 | =05M
I1=0M: logio5] & 861876

Ag" + H* + 2 (methionine) - z AgH(methionine) 17.47715 1 AgHL, z AgHL +H logis] & -7.59 I =05M

(aq) Ag+2H+2L 2z AgHL, log 105 | & 24.53037 | =05M
Ag+H+2L 2z AgHL log 105 ] & 16.94037 | =05M
I1=0M: logio5] & 17.47715
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Ag" +2H* +2 (methionine) - z AgH(methionine) ,* 25.06715 1 Ag+2HL z AgHL; logws] & 7 Zt Mer=01M
2H+2L =z 2HL logi 5] &5 7 At tsIzE=01M
Ag+2H+2L z AgHL, log 105 ] & 24.64 | =01M
I1=0M: logio5] & 28.06715
Ag" +3H* +2(methionine) - z AgH(methionine) ,** 26.99876 1 AgHL, +H z AgHL, logws] & 7 gt fld=05M
Ag+2H+2L z AgHL, logio5 1T & 7 ff Mt IsltcefdbiM
Ag+3H+2L z AgHL: logi05] & 2673037 | =05M
I1=0M: logi05] & 26.99876
Ag' +4H* +2 (methionine) - z AgH(methionine) %" 28.16198 1 AgHL, +H z AgHL, log105] & st Wl =05M
Ag+3H+2L z AgHL log 51 & izt WitcefrdbiM
Ag+4H+2L z AgHL log 05 ] & 28.43037 | =05M
I1=0M: logio5] & frt skEsyn
2 Ag* + (methionine) - z Ag(methionine) * 7.72839 1 | OECET Al AAOQA ¥ © T kWi hgo5W0 )
2 Ag* + 2 (methionine) - z Ag(methionine) , (aq) 6.56678 1 | OECET Al AAOA 095 © ] kil #zg0.88&. )
Cd* + (methionine) - z Cd(methionine) * 4.10715 1 /| OECET Al AAOA ;38 © ] ktol TN ) 7
Cd* + 2 (methionine) ~ z Cd(methionine) . (aq) 7.64073 1 /| OECET Al AAOA o5 © T kWi dz€to1iMd )
Hg(ll) 2" + (methionine) - z Hg(ll)(methionine)  * 6.94715 1 | OECET A1 AAOA.¥H © J kil Bg¢to1iMO )
Hg(I) 2* + 2 (methionine) - z Hg(ll)(methionine) - 12.09073 1 I OECET Al AAOA 1,95 © ] kssi Gsb1MO )
(aq)
Pb(ll) 2* + (methionine) - z Pb(ll)(methionine)  * 4.81715 1 /| OECET Al AAQdy.,3H © ] kit oyt0.1MO )
Pb(ll) 2" +2 (methionine) - z Pb(ll)(methionine) 9. 26073 1 | OEGET A1 AAOA % © J kal Eg¢toiMO )
(aq)
2.2.49. Histidine
The ligand in its neutral form is2-Amino-3-(4-imidazolyl)propanoic acid (histidineglgNsO;). The ligand L as it is present in the
database is the anionssN:O,". Its molecular weight i$54.149 Its structural formula is shown on the right. O\ 40
C
3\ CH\
HN® CH,
C
N
HN /CH
HC—N
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

H" + (histidine) -z H(histidine) (aq) 9.28 -4.39E+4 1

2 H* + (histidine) - z Hy(histidine) * 15.25 -7.29E+4 1 HL+H z HL log 1o(}) = 5.97 H= -29E#4
H+L z HL log 1o(Y) = 9.28 H= -4.39E+4
2H+L z HL log 1o(J)=1 5.25 _H= -7.29E+4

3 H* + (histidine) -z H(histidine) 16. 85 -7.70E+4 1 HL+H z HL logo(j)= 1.6 = -4.1E+3
2H+L 2z HL log 1o(J) = 15.25 H= -7.29E+4
3H+L z HL log 10(] ) = 16.85 _H= -7.70E+4

Be?* + (histidine) - z Be(histidine) * 6.70715 1 | OECET Al AAOA . © 6]2&atli=] C0.1M.

Be* +2 (histidine) -~ z Be(histidine) , (aq) 11.62073 1 | OECET A1 AAOA ¥ © 10.%8atl¥ ¢ 0.1 M.

Na" + (histidine) -z Na(histidine) (aq) -0.5 1

Al?* + (histidine) - z Al(histidine)  2* 8.91516 1 | OECET A1 AAOA .3 © J knl €01 )

Al + (OH) " + (histidine) ~ z AI(OH)(histidine)  * 18.82055 1 AL z AI(OH)L+H log 05 ] & -4.36 1=01M
Al+L z AL logis] & 7 ~t sIs01M
H+OH z HO logis] &5 7 et Wif =048
Al+OH+L =z AI(OH)L log 10(] ) = 17.47861 1=01M
I1=0M: logio5 ] & 18.82055

ca&* + (histidine) - z Ca(histidine) * 1.63715 -4E+3 1 | OECET Al AAOA .35 © 6J2&atli=I C0.1M.
QECET Ai AAGA Ei@1 mMm( AO ) 7

Ca&* +H"* + (histidine) - 2z CaH(histidine) % 9.94000 -3. 99E+4 1 Ca+HL z CaHL logws ] & dzt zIz=0.1M L H=4E+3
(OOECET A1l AAGA Ei@®1 M( AO ) 7
H+L z HL logips 1 & " yt ddiz £6q14M H= -4.39E+4
Ca+H+L 2z CaHL log105 ] & 972642 I =0.1M L H=-3.99E+4
I=0M:  logio5 ] & 9.94000

Mn(ll) 2* + (histidine) - z Mn(ll)(histidine) * 3.74715 -1.1E+4 1 /| OEGET Al AAOA 095 © 7 ktel B0 )
QECEI Al AAOA A 0 M( AO H

Mn(ll) 2 + 2 (histidine) -~ z Mn(ll)(histidine) 2 6.93073 -2.1E+4 1 /| OEGET Al AAOA 1095 © 7 kki § g0l )

(aq) QECEI Al AAOA A 0 M( AOG )

Fe(ll) 2* + (histidine) ~ z Fe(Il)(histidine) * 5.33954 -1.8E+4 1 | OECET Al AAOGA .35 © T ki &% 80 ) " 6t
QECEI Al AAOA A B0 M( AO H

Fe(ll) 2* +2 (histidine) - z Fe(ll)(histidine) 2 9.61931 -3.8E+4 1 | OECET Al AAOA 9§ © ] kst g 0O ) 7 1o

(aq) QECEI Al AAOA A 0 M( AO )

Fe(lll) 3* +H* + (histidine) ~ z 13.98 000 1 Fe(ll) + HL  z Fe(lll)HL logws] & ft W1 =01M

Fe(lll)H(histidine) 3 5/ OECET Al AAOA &0r0) ] AO 4
H+L z HL logis ] & 7 yt diz 0rifM
Fe(ll) + H + L z Fe(ll)HL log5 ] & 1376642 | =0.1M
I=0M: logi05 ] & 13.98000

Co(ll) 2* + (histidine) -~ z Co(ll)(histidine) * 7.29715 -2.3E+4 1 /| OEGET Al AAOA o9 © 7 kki F¥gold ) -
QECEI Al AAOA A 0 M( AO H

Co(ll) 2* +2 (histidine) -~ z Co(ll)(histidine) 2 13.02073 -4.93E+4 1 | OEGET A1 AAOA ,¥H © J ks i €r0.1M0 )

(aq) QECET Ai AAOGA Ei@ mM( AOG ) 7
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Co(ll) 2* +H* + (histidine) Tz 11.70358 1 Co(lll)L +H z Co(ll)HL logws ] & 7 ft 2If=0.1M

Co(Il)H(histidine) 2+ Co(l)+L 2z Co(ll)L log 05 ] & 6.87 | =04M
Co(l) +H+L =z Co(l)HL log 05 ] & 1.491s | =0.1M
I1=0M: logio5] & 11.70358

Co(ll) 2* +H* + 2 (histidine) Tz 19.01073 1 Co(lll)L . +H z Co(I)HL , logws ] & 7 st yly=0.1M

Co(Il)H(histidine) 2" Co(lh)+2L z Co(lhL » log 5] & 12.38 |l =01 M
Co(l) +H+L =z Co(l)HL log105] & 837t | =01M
I1=0M: logi5 ] & 19.01073

Co(ll) 2* +(OH) "~ + (histidine) T2 15.30934 1 Co(lll)L , z Co(ll)(OH)L , +H logws ] & -11.44 | =05M

Co(Il)(OH)(histidine) 2 Co(l)+2L z Co(l)L » logws ] & 1221557 | =05M
H+OH z HO log 51 & Stet IW 3 GE5EMIS
Co(ll)+ OH+ 2Lz Co(ll) (OHL, logiws] & st s =hpd/a
I1=0M: logio5 ] & 18.30934

Ni2* + (histidine) -~ z Ni(histidine)  * 9.08715 -3.3E+4 1 | OEGCET Al AAOA ¥ © 7 kaf 0.1 )
QECET Al AAOGA i@l M( AO )

Ni?* +2 (histidine) -~ z Ni(histidine)  , (aq) 16.16073 - 6.90E+4 1 I OECET Al AAOA 3 © ] kski €40.1MO )
QECEI Al AAOGA A @1 M( AO )

Ni2* + H* + (histidine) - 2z NiH(histidine) 2 12.49358 1 NiL+H 2z NiHL logws] & 7 et ZIf=0.1M
Ni+L =z NiL logio5] & 8.66 | =01 M
Ni+H+L 2z NiHL logs] & 228t | =01 M
I1=0M: logio5 ] & 12.49358

Ni%* +H* + 2 (histidine) © z NiH(histidine) 5" 21.19073 1 NiL, +H z NiHL, logws] & 7 Ist dite=0.1M
Ni+2L =z NiL, logo5 ] & 18.52 | =01 M
Ni+H+L 2z NiHL log 105 ] & 20.55 | =01M
I1=0M: logio5 ] & 21.19073

Ni%* + (OH) - + 2 (histidine) T2 19.79934 1 NiL, 2 Ni(OH)L, +H log 105 ] & -10.09 I =05M

Ni(OH)(histidine) 2 Ni+2L 2z NiL, logs ] & 1535557 | =05M
H+OH z HO logis | & " tStet W A R5RVIS
Ni+ CH+ 2 Lz Ni(OHL, logws | & 7 st Iyytbhe
I1=0M: logis ] & 19.79934

Cu(l) * + H* + (histidine) ~ 2z Cu(l)H(histidine) * 12.3 0000 1 Cu()H .L z Cu()HL +H logs] & -6.60 I =0.1M
5/ OEGET A1l AAQOA &0 ] AO 4
Culb+2H+L z Cu(DH oL logio5 ] & ".686&2 | =01 M
Cu()+H+L z Cu()HL logi5] & ".086=F I =01 M
I=0M: logi05 ] & 12.30000

Cu(l) * +2H ™ + (histidine) z 18.68642 1 Cu(l)+H ,L z Cu(hH .L logws] & 7 tet Eklls=0.1M

Cu()H ,(histidine) 5/ OEGET A1 AAOA &0 ] AO 4
2H+L z HL log 05 ] & 18.03642 | =01 M
Cu(ll)+2H+L z Cu(l)H ,L logws] & ".686=42 | =0.1M
I1=0M: logio5 ] & 18.68642
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Cu(l) * +4H ™ + 2 (histidine) T2 36.75926 1 Cull)+2H ,L z Cu()H 4L, logis] & 7 Et yld=0.1M
Cu(l)H ,(histidine) ~ ,** 5/ OECET Al AAOA &0rO) J AO 4
A4H+2L =z 2H,L logi05 ] & 30.07284 | =01 M
Cull)+4H+2L z Cu()H 4L logs] & ".9728% I =01 M
I1=0M: logio5 ] & 36.75926
Cu(ll) 2 + (histidine) - z Cu(ll)(histidine) * 10.58715 - 4.60E+4 1 | OECET A1 AAOA ,#H © ] kstd €0.1MO )
QOECET Al AAGA Ai®@ M( A0 )
Cu(ll) 2* +2 (histidine) -~ z Cu(ll)(histidine) 2 18.71073 -8.53E+4 1 | OECET A1 AAOA ¥ © 7 kslhi @wiMmMd )
(aq) QOECET Al AAGA Fi@® M( AOG )
Cu(ll) 2* +H* + (histidine) ~ = 14.41358 -5.9E+4 1 Cu(l)L+H 2 Cu(ll)HL log5] & 7 ft &2l M  H= -1.3E+4
Cu(I)H(histidine) 2 (OOEGET Al AAOA mEi® M( AO ) 7
Cu(lh) +L z Cu(lhL log 105 ] & 10.16 Il =01 M H= -4.6E+4
Cu(l)+H+L z Cu(Il)HL logws] & 420ts | =01M H= -59E+4
I1=0M: logio5 ] & 14.41358
Cu(ll) 2* +H* + 2 (histidine) Tz 24.47073 -1.093E+5 1 Cu(llL , +H z Cu(I)HL , logws ] & 7 sE.EM  H= -24E+4
Cu(IH(histidine) P (OOEGCET Al AAOA Ei® M( AO )
Cullh+2L z Cu(lbL , logi5 ] & 1807 | =041 M H= -8.53E+4
Cull)+H+L 2 Cu(l)HL log15] & 7.83ft6=01M _H= -1.093E+5
I=0M: logio5 ] & 24.47073
Cu(ll) 2* +2H* + 2 (histidine) 27.65715 -1.173E+5 1 Cu(llHL , +H z Cu(Ih)H L, log 105 ] & tcE®LM H= -8E+3
Cu(IhH ,(histidine) > (OOECET Al AAOGA i@ M( AO )
CulD+H+21L z Cu(lDHL , logc5 ] & 2383 1 =0.1M H= -1.093E+5
Cu(ll) +2H+L z Cu(lDH ,L logo5 ) & .23 % =01M  H= -1.173E+5
I=0M: log 5] & 27.65715
Cu(ll) 2* + (OH) - + (histidine) T2 16.58415 1 Cu(ilL z Cu(Il)(OH)L +H log105] & -80 I =0.1M
Cu(Il)(OH)(histidine) (aq) Cu(ll)+L z Cu(ll)L log 5] & tsdzt tslIz=0.1M
H+OH z HO log 571 & Stet Win 0riM
Cu(ll) +OH+L z Cu(I)(OH)L log 105 ] & tslst ylfytetiiiM
I1=0M: logio5 ] & 16.58415
Cu(ll) % + (OH)" + 2 (histidine) 21.09415 -9.511E+4 1 Cu(llL , z Cu(I)(OH)L , +H log 5] & -11.4 | =0.1M _H= 4.6E+4
Cu(Il)(OH)(histidine) 7 (OOECET Al AAOGA i@ M( AO )
Cu(l)+2L z Cu(llL , logs] & 7 SAl @W1M  H= -853E+4
H+OH z HO logi5] & 7 St ¥ Rldfit{H= -5.581E+4
Cu(ll) +OH+L z Cu(I)(OH)L
logw5] & 7 f ddt f0sltdinf H= -9.511E+4
I1=0M: logio5 ] & 21.09415




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

2Cu(ll) % +2(OH) - + 2 (histidine) Tz 20.84829 -9.662E+4 1 2Cu(ll)+2L z Cu(ll) »(OH)L, +2H

Cu(ll) 2(OH).(histidine) . (aq) logs] & -8.0 | =0.1M _H= 15E+4
(OOECET Al AAOGA &AL M( AOG )
2H+20H z 2H,0 logis T & " ¥t Islzd(R1fivi H= -1.1162E+05
2Cu(ll)+20H+2L z Cu(ll) ,(OH) .L,

logi15] & " syt lz&®EfY | H= -9.662E+4

I1=0M: logi5 ] & 20.84829

Zn?* + (histidine) - z Zn(histidine) * 6.93715 -2.0E+4 1 I OECET Al AAOGA 3H © ] kizi 6€0.1AM )
QOECET Al AAOGA A ®L M( A6 )

Zr?* + 2 (histidine) - z Zn(histidine)  , (aq) 12.68073 -4.72E+4 1 I OECET Al AAOA ¥ © 7 kT i @mMiMO )
QOECET Al AAGA Fi® M( AG ) 7

Zn?* + H* + (histidine) -z ZnH(histidine) 2 11.58358 -7.42E+4 1 ZnL+H 2z ZnHL log 10(] ) = 4.86 I =0.1M H= -27E+4
(DECET Al AAGA A ®L M( AOG )
Zn+L 2z ZnL log5] & 651 | =01 M H= -4.72E+4
Zn+H+L 2z ZnHL logwos ] & 137t | =01M _H= -7.42E+4
I=0M: logi5 ] & 11.58358

Zr?* + H* + 2 (histidine) © 2 ZnH(histidine) 5" 18.48073 1 Znk, +H z ZnHL log 10(]) = I =01 M
Zn+2L z Znl, 109 105 1 $ ”04tstf | =01 M
Zn+H+2L 2z ZnHL log5] & 7.84ts I =01 M
I1=0M: logi5 ] & 18.48073

Zn?* + 2 H* + 2 (histidine) - 2z ZnHp(histidine) " 23.93715 1 ZnHL +H z ZnHL, logws] & 7 st 2ZIW=0.1M
Zn+H+2L =z ZnHL logi5] & ".84t5W | =01 M
Zn+2H+2L z ZnHl, logws] & "51f ts I =01 M
I1=0M: logio5 ] & 23.93715

Zn?* + (OH) - + 2 (histidine) T2 16.45934 1 Znk, 2 Zn(OH)L, +H log5] & -9.95 I =05M

Zn(OH)(histidine) Zn+2L z Znb logs ] & 1187557 | =05M
H+OH z HO logi05 ] & Stet W4 G5Ms
Zn+OH+2L 2z Zn(OH)L, log15] & sist Iz4s0rpd/e
I=0M: logi5] & skt Misytem

Ga* + (histidine) -~ z Ga(histidine) 2* 11.68931 1 /| OECET Al AAOA wH © JksiiEdzoM ) * it

G&* +H* + (histidine) - 2z GaH(histidine) 3 14.78 000 1 Ga+HL z GaHL logws ] & 7 Ist Isld=3.0M
H+L z HL logis | & " yt Islis &0t
Ga+H+L 2z GaHL log 105 ] & 15.05023 | =3.0M
I1=0M: log 05 | & 14.78000

Ga&* +2H* + (histidine) -z GaH(nistidine) * 17.56069 1 Ga+H,L z GaHL log 5] & st Isldi=3.0M
2H+L z HL logi5 ] & 7 tsist Islif =830t
Ga+2H+L 2z GaHL log 105 ] & 17.02023 I =3.0M
I=0M: logio5] & 17.56069

Ag" +H* + (histidine) ~ 2 AgH(histidine) * 12.41000 1 Ag+HL z AgHL logl0( j)= 3.1 1=0.1M
H+L z HL log10( J) = 906642 1=0.1M
Ag+H+L z AgHL log10( J) =12.19642 1=0.1M
) " dz -k 1iCdzs] s * sl Mtdbee
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Ag- +2H* +2(histidine) - z AgH(histidine) " 25.40999 1 Ag+2HL z AgHL, log15] & 7 Zt 2ls=0.1M
2H+2L =z 2HL log,3 1 & 7 tsot e GV
Ag+2H+2L z Aghl, log 105 ] & 24.98284 | =01M
I1=0M: logi05] & 23.40999

2 Ag* + 2 (histidine) -z Ag(histidine) , (aq) 16.15715 1 Originaldata A&l O J ks BC” w©lst Wwi1MO )

C* + (histidine) -~ z Cd(histidine) * 6.08715 -2.0E+4 1 I OEGCET AT AAOA ¥ © 7 kisf 0N )
QOECET Al AAGA AFi® M( AG ) 7

Cd* +2 (histidine) - z Cd(histidine) . (aq) 10.58073 -4.1E+4 1 | OECET Al AAOA o35 © 1 kyl 501D )
QOECET Al AAGA AFi® M( AG ) 7

Cd* +H* + (histidine) - z CdH(histidine) %" 11.37358 -5.7E+4 1 CdL+H z CdHL logws] & st s@A M H= -3.7E+4
(OOECET Al AAOGA mi@ M( A0 )
Cd+L z CdL logsi & 566 | =01M H= -2.0E+4
Cd+H+L 2z CdHL logws] & 2116t | =01M _H= -57E+4
I=0M: log 5] & 11.37358

C* + (OH) " + (histidine) -~ z Cd(OH)(histidine) 8.98414 1 CdLz Cd(COH)L +H log 105 ] & -11.10 | =05M

(aq) Cd+L z CdL logws] & 7555037 | =05M
H+OH z HO log 165 ] & s tet IW 4 (R5EMIS
Cd+OH+2L 2z Cd(OH)L log 105 ] & ot IsWESWA
I=0OM: logys] s " &t yafsh

Nc* + (histidine) - z Nd(histidine) 2* 3.00073 1 | OECET A1 AAOA .%H © J kil 01N )

Ncf* + H* + (histidine) - z NdH(histidine) 3 9.54000 1 Nd +HL z NdHL logws ] & " dzt I =01 M
H+L z HL logd w51 & " yt dzzlzdQf1 M
Nd+H+L 2z NdHL log 105 | & 932642 | =0.1M
I1=0M: logi05 ] & 9.54000

Pb(ll) 2* + (histidine) - z Pb(ll)(histidine) * 6.36715 1 | OECET Al AAOA .%H © J kisi {§0.JAMD ) "

Pb(ll) 2* +2 (histidine) -~ z Pb(ll)(histidine) 2 10.75073 1 | OECET Al AAOA 1,35 © ] ksizil €0.1MO )

(aq)

Pb(Il) 2* +H* +2 (histidine) " = 17.79073 1 Pb(I)L , +H z Pb(IHL , logwsj & " Wi di=01M

Pb(I)H(histidine) 2t Pb(D+2L 2z PbUNL , logs 1 & "1itsdz | =01M
Pb(I) + H+ 2L z Pb(IDHL » logs] & 715t I =01M
I=0M: logis] & ° Wi W ydzW te

Pb(Il) 2* +2H* +2 (histidine) ~ z 23.79715 1 Pb(IDHL , +H z Pb(IDH ,L, logi5] & " Zt f1f=01M

Pb(IDH (histidine) % Pb)+H+2L z Pb(INHL , log s & "156% | =01M
Pb() +2H+ 2L z Pb(IDH oL, logwsj & "37fte | =01M

I1=0M: logios ] & 23.79715




2.2.50. Phenylalanine

The ligand in its neutral form is2-Amino-3-phenylpropanoic aci¢phenylalanine GHi:NGy). The ligand L as it is present in the

database is th@nion GH,oNG,". Its molecular weight i$64.184 Its structural formula is shown on the right. 0\ 40
C
AV CH\
HN® CH,
C
HT/ \TH
H
C\ /CH
C
H
Equilibrium reaction Logios ] & . H (J/mol) Literature Remarks / conversions
reference
H" + (phenylalanine) -~ z H(phenylalanine) (aq) 9.31 -4.47E+4 1
2 H* + (phenylalanine) - z H(phenylalanine) * 11.51 -4.67E+4 1 HL+H z HL log(j)= 220 JH=-2E+3
H+L z HL logg(1)=9. 31 H=-447E+4
2H+L z HL log 1o(jJ)=1 1.51  H= -4.67E+4
Mn(ll) 2* + (phenylalanine) - z 2.82715 1 I OEGCET Al AAOQOA o © 71 kfi hicolmd ) -
Mn(Il)(phenylalanine) *
Mn(ll) 2" + 2 (phenylalanine) - z 5.34073 1 I OECET Al AAOA o35 © ] kmi ¥ coad )
Mn(l)(phenylalanine) 2 (aq)
Fe(ll) 2* + (phenylalanine) - =z 3.19954 1 | OECET A1 AAOGA v © T ki ¥ gt oAMO ) ~ 1ot
Fe(ll)(phenylalanine) *
Fe(l) 2* +2 (phenylalanine) - z 6.37931 1 | OECET AT AAOA 98 © T kWi®&Gt 0AMO ) " tot
Fe(ll)(phenylalanine) 2 (aq)
Fe(ll) #* + 3 (phenylalanine) ~ =z 9.88931 1 | OEGCET Al AAOQA 95 © ] ksdd &t 0AMO ) " teot
Fe(ll)(phenylalanine) 3
Fe(lll) 3 + (phenylalanine) - z 9.57931 1 I OECET Al AAOA .95 © ] kstzi €yt 0O ) 7
Fe(ll)(phenylalanine) 2
Fe(lll) 3* +2 (phenylalanine) - = 17.75886 1 | OECET A1l AAOGA ,#8 © T ksii €5t 0O ) " 1wt
Fe(lll)(phenylalanine) 2"
Fe(lll) 3 +3(phenylalanine) ~ = 24.37863 1 | OEGET Al AAOA ,3H © T ki ki @ oM ) " 1t
Fe(lll)(phenylalanine) 3 (aq)
Co(ll) 2* + (phenylalanine) -~ z 4.41715 -5.4E+3 1 I OECET Al AAOQOA 1,35 © 1 ktel 4 Gt0.1MO )
Co(ll)(phenylalanine) * /| OECET A1 AAGA Al a M ( AO ) " &
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Co(ll) 2 +2 (phenylalanine) ~ z 8.14073 -1.0E+4 1 I OEGCET Al AAOA ¥ © 7 kWi BCOIAND )
Co(ll)(phenylalanine) » (aq) | OECET Al AAOGA & a M( A0 ) " «&
Ni2* + (phenylalanine) - z Ni(phenylalanine) * 5.56 -1.3E+4 1
Ni?* + 2 (phenylalanine) - 2z Ni(phenylalanine) 10.22 -2.7TE+4 1
(aq)
Cu(ll) ?* + (phenylalanine) - z 8.28 -2.2E+4 1
Cu(ll)(phenylalanine) *
Cu(ll) 2* +2 (phenylalanine) - z 154 - 4.89E+4 1
Cu(ll)(phenylalanine) 2 (aq)
Zn** + (phenylalanine) - z Zn(phenylalanine) * 473715 -4.1E+3 1 | OECET Al AAOA oH © ] kil &E€t0.1MO )
| OECET Al AAGAI=F O M.(
Zr?* + 2 (phenylalanine) - z Zn(phenylalanine) 8.94073 -1.0E+4 1 | OECET Al AAOQA 98 © ] knfl GiCOAMO ) 7
(ag) | OECET Al AAOGA A @ M.( AO ) » &
Cd* + (phenylalanine) - z Cd(phenylalanine) * 4.04715 1 | OEGCET Al AAOA 9§ © ] ktel E€10.1MO )
Cd* + 2 (phenylalanine) ~ z Cd(phenylalanine) 7.46073 1 | OECET AT AAOGA v © T kki L gtoiMmd ) 7
(aq)
C#* + 3 (phenylalanine) - z Cd(phenylalanine) 9.84073 1 | OECET A1 AAOA .,¥#H © J kyl fICO.AND )
Pb(ll) 2* + (phenylalanine) - z 4.08954 1 | OECET Al AAOA ;35 © 1 ki E€t 0AO ) tot
Pb(Il)(phenylalanine) *
Pb(ll) 2* + 2 (phenylalanine) - z 7.53931 1 | OEGET A1l AAOA o305 © 7T kni 83 0O
Pb(ll)(phenylalanine) 2 (aq)
2.2.51. Arginine
The ligand in its neutral form is2-Amino-5-guanidopentanoic aci(argnine; GHisN:O;). The ligand L as
is present in the database is the aniosHGN,O,Z. Its molecular weight i$72.188 Its structural formula NH;
is shown on the right. _ H H, | B
HN N C CH 0]
N7 NN TN T
C C C C
[T
NH @]
Equilibrium reaction Logies | & H (J/mol) Literature Remarks / conversions
reference
H + (arginine) 2 z H(arginine) 12.52715 1 | OECET A1 AAOA.,¥H © J ki i €t01MO )
2 H* + (arginine) % z H(arginine) (aq) 21.51815 1 HL+H z HL log 10(] ) = 8.991
H+L =z HL log 10(1) =12.52715
2H+L z HL log 1o(] ) = 21.51815
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

3H* +(arginine) % z H(arginine) * 23.34115 1 HL+H z HL log 10(]) = 1.823
2H+L =z HL log 1o(1) = 2151815
SH+L 2z HL log 10(] ) = 23.34115

Mdg* + H* + (arginine) % z MgH(arginine) * 14.25430 1 Mg+ HL z MdL log5] & 1.30 I =0.1M
H+L z HL logs ] & 12.1 | =01 M
Mg+H+L 2z ML log5] & 134 I =01 M
I1=0M: logio5 ] & 14.25430

Fe(ll) 2* +H* +(arginine) # z Fe(ll)H(arginine) * 15.81430 1 Fe(ll) +HL  z Fe(l)HL logws] & 7 gt Rlz=0.1M
H+L z HL logis [ & " tsfft s =01 M
Fe(ll) +H+L z Fe(Il)HL logs] & 7965 I =01 M
I1=0M: logio5 ] & 15.81430

Fe(lll) 3 +H* + (arginine) % z 21.83663 1 Fe(Ill) + HL z Fe(llHHL logws] & 7 At Wl =1.0M

Fe(lll)H(arginine) 2 5/ OECET A1l AAOGA &0 ] AO 4 7
H+L z HL log5 ] & st tsitf =AR0tM
Fe(lll) +H+L z Fe(llDHL logws] & ".82088& | =1.0M
I1=0M: logio5 ] & 21.83663

Co(ll) 2* +H* + (arginine) 2 z Co(ll)H(arginine) * 16.81430 1 Co(ll) +HL z Co(ll)HL logws] & 7 tet Alz=0.1M
H+L z HL logis ] & " tstft s =01 M
Co(l)+H+L z Co(ll)HL logws] & "96tsls I =01 M
I1=0M: logio5] & 16.81430

Co(ll) 2* +2H* +2(arginine) 2 z 32.68503 1 Co(ll)+2HL z Co(IDH L, logw5j & 7 Zzt yy=01M

Co(IDH (arginine) , (aq) 2H+2L z HL, logis ] & " ffnt fI =01 M
Co(l)+2H+2L z Co(lhH L, logs] & "19tets | =01 M
I1=0M: logi05 ] & 32.68503

Co(ll) 2 +3H* +3(arginine) % z 47.46218 1 Co(ll) + 3HL z Co(Il)H ;L3 logws] & 7 yt fim=0.1M

Co(IDH s(arginine) 3 3H+3L 2z Hlg logi5] &5 " tlt tel =0.1M
Co(l) +2H+2L z Co(IDH ,L, logys| & "54fls | =0.1M
I1=0M: logio5 ] & 47.46218

Ni%?* +H* + (arginine) % z NiH(arginine) * 17.88430 1 Ni+HL 2z NiHL logws] & 7 Mt ylte=0.1M
H+L =z HL logies 1 & 7 tsfft tsl =0.1M
Ni+H+L 2z NiHL logws ] & ".03s% | =0.1M
I1=0M: logi5 ] & 17.88430

Ni2* +2H* + 2 (arginine) % z NiHy(arginine) 34.64503 1 Ni+2HL 2z NiH.L, log 105 ] & nt ylls=0.1M

(aq) 2H+2L z HL, log 05 1 & fmt f1 =01 M
Ni+2H+2L z NiH.L, logws] & ".15tcts I =01 M
I1=0M: logio5 ] & 34.64503

Ni2* +3H* + 3 (arginine) % z NiHs(arginine) 3 50.34218 1 Ni+3HL 2z NiHsls log 105 ] & sft slf=0.1M
3H+3L 2z Hls log 105 | & telzt tol =0.1M
Ni+2H+2L z NiHyL, logws ] & ".42fmnA | =0.1M
I1=0M: logios ] & 50.34218




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Cu(ll) 2* +H* + (arginine) 2 z Cu(ll)H(arginine) * 20.45430 1 Cu(ll)+HL z Cu(ll)HL logws ] & 7 Wt Isld=0.1M
H+L z HL logi 5] &5 7 tsfft sl =01 M
Cu(iy+H+L  z Cu(l)HL logws] & "6 sy | =01M
I1=0M: logi05] & 20.45430

Cu(ll) 2 +2H* +2 (arginine) % z 39.49503 1 Cu(ll) + 2 HL z Cu(ll)H L, logiws ] & 7 tstet Al =01 M

Cu(IDH ,(arginine) . (aq) 2H+2L z HL, logi 5] & " Mt Il =01M
Cu(ily+2H+2L z CUlDH oL, logysj & "0 ten | =01M
I1=0M: logie5 ] & 39.49503

2 Cu(ll) 2 +2(OH) - +2(arginine) 2 z 32.35338 1 2Cu(i+2L z Cu(l)2(OH) L, logws ] & tot G =0.15M

Cu(ll) ,(OH)(arginine) > 5/ OECET Al AAOA mir©o) j AO
2H+20H 2z 2H,0 logies T & 7 Wt SIsRA1IEM
Cu(ll)+2H+2L z Cu(ihH L, logws ] & 76886z | =0.15M
I=0M: logi5 ] & 32.35338

Zm?* + H* + (arginine) % z ZnH(arginine) * 17.05430 1 Zn+HL 2z ZnHL log105] & fnt sldi=0.1M
H+L =z HL log 1051 & st tsl =0.1M
Zn+H+L 2z ZnHL logws] & "2 tskz I =01 M
I1=0M: log 05 ] & 17.05430

Zn?* +2H* +2(arginine) % z ZnH(arginine) 33.72503 1 Zn+2HL 2z ZnHL, log 105 ] & nt dite=0.1M

(aq) 2H+2L 2z HL, log 105 1 & fmt f1 =01 M
Zn+2H+2L z ZnHl, logis] & 723ty I =01 M
I1=0M: logio5] & 33.72503

Ga&* + (arginine) * z Ga(arginine) * 21.28145 1 /| OECET Al AAOA ;38 © ] ki dzf @dzb.1 M O

G&* +H* + (arginine) % z GaH(arginine) 2 21.76788 1 Ga+HL z GaHL logws] & 7 ~t Eld=01M
H+L z HL logi 5] &5 7 tsfft sl =01 M
Ga+H+L 2z GaHL logws] & "7 fdz | =01M
I1=0M: logi5 ] & 21.76788

Ga&* +2H"* + (arginine) % z GaH(arginine) °* 23.41815 1 Ga+H,L z GaHL logws] & 7 st yld=0.1M
2H+L =z HL log 105 1 & 20.87742 |l =01 M
Ga+2H+2L z GaHL, logws ] & 7 f 4+ WiWHagM
I1=0M: logio5 ] & 23.41815

Cd* +H* + (arginine) 2 z CdH(arginine) * 16.22430 1 Cd+HL z CdHL log15] & tet fIW=0.1M
H+L z HL log05 ] & st sl =0.1M
Cd+H+L 2z CdHL logws | & "37l | =0.1M
I=0M: logio5] & 16.22430

Cd* +2H* +2(arginine) 2 z CdH(arginine) 32.14503 1 Cd+2HL z CdHL, logi5] & " zt mils=0.1M

(aq) 2H+2L z HL, log 165 ] & f mt I =0.1M
Cd+2H+2L z CdHL, logis] & "65tdz | =0.1M
I1=0M: logio5 ] & 32.14503

Hg(ll) 2" +H* + (arginine) % z Hg(l)H(arginine) * 18.29430 1 Hg(ll) + HL 2 Hg(Il)HL logws] & 7 st tlf=0.1M
H+L z HL logis ] & " tstft s =01 M
Ho(ll) +H+ L z Hg(ll)HL log15 ] & "44t5W I =0.1M
I1=0M: logi05 ] & 17.05430
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Hg(l) 2 +2H* +2 (arginine) 2 z 35.90503 1 Hog()+2HL 2z Hg(DH L, logi5] & " ftsdzt fIs=0.1M
Hg(I)H (arginine) . (aq) 2H+2L =z HL, loges T & 7 Mt fl =0.1M
Ho(ll)+2H+2 L z Hg(DH .L, logys | & "4ltefp | =0.1M
I1=0M: logi05 ] & 33.72503
2.2.52. Tyrosine
The ligand in its neutral form is2-Amino-3-(4-hydroxyphenyl)propanoic acigyrosine; GH:1NQGs). The ligand L as it is present in B
the database is the anionkbNG; 2. Its molecular weight i$79.175. Its structural formula is shown on the right. O\ 40
C
W CH\
HNY CH,
C
N
HC CH
HC CH
~NT—
C
o
Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference
H + (tyrosine) % z H(tyrosine) 10.47 - 2.6E+4 1 | OECET Al AAOA Al a M( A0 ) " &
2 H* + (tyrosine) % z Hy(tyrosine) (aq) 19.66 -6.6E+4 1 HL+H z HL log 10(] ) = 9.19 L H= -4.0EH4
(/ OEGCET Al AAGA mia M( A0 ) " &
H+L z HL log 10(1) =10.47 H= -2.6E+4
2H+L z HL log 1o(})=19 .66  H= -6.6E+4
3 H* +(tyrosine) % z Hh(tyrosine) * 21.9 0000 -6.7E+4 1 HL+H z HL log15] & gt1fM0.1M L H= -1E+3
(/ OECET Al AAGA mia M( A0 ) " &
2H+L =z HL log05 ] & syt ldzsoMy H= -6.6E+4
3H+L z HL logws ] & ".25%2% | =0.1M _H= -6.7E+4
I=0M:  logi05 ] & 21.90000

174




Equilibrium reaction Logws | & Literature Remarks / conversions
reference
Ca&* + (tyrosine) % z Ca(tyrosine) 11.95 1
Mn(ll) 2* + H* + (tyrosine) % z Mn(Il)H(tyrosine) 14.03715 1 Mn(ll) + HL 2z Mn(Il)HL log15] & ot Is$)0.1 M JH= -2E+3
(Il OECET Al AAGA A A M( AO ) "
H+L z HL logios | & 7 tsdzt IdznGf1Ms H= -2.6E+4
Mn(l)+H+L 2z Mn(IDHL logi5] & ".1828% | =0.1M _H= -2.8E+4
I1=0M: logi05 ] & 14.03715
Mn(ll) 2* + 2 (tyrosine) Z z  Mn(ll)(tyrosine) 7.74 000 1 Mn(IDHL , 2 Mn(l)L , +H log15] & -10.1 I =0.1M _H= 4E+4
(Il OECET Al AAGA A A M( AOG ) " «
Mn(ID+H+2L Z Mn(IDHL , log 5] & " 985%)zl =0.1M H= -34E+4
Mn(ll) + 2 L z Mn(ll)L , logs] & " .88570zI =0.1M _H= 6E+3
I1=0M: log 105 ] & 7.74000
Mn(ll) 2* +H* +2 (tyrosine) 2 z 18.26715 1 Mn(IH oL, 2 Mn(I)HL , +H log 05 ] & -89 | =01M _H= 2.3E+4
Mn(Il)H(tyrosine) > (/ OEGCET Al AAOA A QA M( A0 ) " &
Mn(ih+2H+2L z Mn(DH oL, log 105 & st =mGlIdW dzH= -5.7E+4
Mn(I) + H+ 2L z Mn(IDHL ,  log15 ] & ".988&I =0.1M _H= -3.4E+4
I1=0M: logios ] & 18.26715
Mn(ll) 2* +2H* + 2 (tyrosine)  * 27.38073 1 Mn(l)+2HL 2z Mn(IDH L, logsj & " Ist1R=0.1M
Mn(Il)H (tyrosine) . (aq) . H= -5E+3
(I OECET Al AAGA A a M( A6 ) " «
2H+2L z HL, logis 1 & " ff dztld=zr0ld Widz
H= -5.2E+4
Mn(l) +2H+2L z Mn(IDH 5L, log s ] & 7.88%76G | =0.1M
H= -5.7E+4
I1=0M: logi05] & 27.38073
Co(ll) 2* +(tyrosine) % z Co(ll)(tyrosine) 5.60715 1 Co(l)+HL z Co(l)L+H logi5] & -9.29 I =0.1M
Co(ll+H+L zZ Co(IDHL logio5 1 & " tsfnt IdznGf1Ms
Co(lh+L z Co(ll)L log 5] & ".7528%) | =0.1M
I1=0M: logio5 ] & 560715
Co(ll) 2* +H* + (tyrosine) 2 z Co(ll)H(tyrosine) 14.89715 1 Co(l) +HL z Co(I)HL logws] & 7 Mt ldz=0.1M
H+L z HL logis | & 7  tsdzt ldzaf1Ms
Co(l)+H+L 2z Co()HL logio5 ] & ".0428% | =0.1M
I=0M: log 5] & 14.89715
Co(ll) 2* +2(tyrosine) % z Co(ll)(tyrosine) 9.34000 1 Co(IDHL , z Co(llL , +H log5] & -9.9 I =0.1M
_H=4.18E+4
(/ OEGCET Al AAOA A Q@ M( A0 ) " &
Co(lh+H+2L z Co(IhHL , logi5 ] & " tsatlteodWMdz
H= -3.7E+4
Co(ll)+2L z Co(lhL » logws ] & 7.4857G | =0.1M
H=4.8E+3

I=0M:  log s ] & 934000

17¢




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Co(ll) 2* +H* + 2 (tyrosine) 2 2z 19.66715 -3.7E+4 1 Co(ll)H ,L, z Co(ll)HL , +H logws ] & -9.2 I =0.1M
Co(ll)H(tyrosine) 2 H=25E+4
(I OECET Al AAGA A a M( A6 ) " '«
Co(lD)+2H+2L z Co(lDH 5L, logio5 | & 27.58570 | =0.1M
H= -6.2E+4
Co(l) +H+2L z Co(IDHL , log5 ] & ".38%G | =0.1M
_H= -3.7E+4
I1=0M: logio5] & 19.66715
Co(ll) 2* +2H* + 2 (tyrosine) >z 29.08073 -6.2E+4 1 Co(ll) + 2 HL z Co(IhH ,L, log15] & Wills=0.1M
Co(I)H (tyrosine) , (aq) H= -1E+4
(I OECET Al AAGA A a M( A6 ) " «
2H+2L z HL, log 105 ] & { dzt | dzr0ld Widz
H= -5.2E+4
Co(l) +2H+2L z Co(I)H ol logys | & 7.58%78 | =0.1M
H= -6.2E+4
I1=0M: logio5 ] & 29.08073
Co(ll) 2* +3(tyrosine) 2 z Co(ll)(tyrosine) 3+ 11.02855 1 Co(IDHL 3 z Co(l)lL 3 +H log 105 ] & -10.0 1 =0.1M
Co(lD+H+3L z_ Co(IDHL 5 log 105 ] & f tstldzffod Blis
Co(l) +3L 2z Co(ll)L s log105] & ” .02885ts | =0.1M
I=0M: log 05 ] & 11.02855
Co(ll) 2* +H* + 3 (tyrosine) oz 21.88285 1 Co(lDH ,L3 2 Co(l)HL 3 +H logs] & -9.9 I =01 M
Co(ll)H(tyrosine) e Col+ 2 H+3L 2 Co(lDH ,L3 logio5 ] & 30.92855 | =0.1 M
Co(l)+H+3L z Co(IhHL 3 logo5] & 21.02855 | =0.1 M
I1=0M: logio5 ] & 21.88285
Co(ll) 2* +2H* +3(tyrosine) 2 z 32.42358 1 Co(I)H 3Lz 2 Co(IDH ,Ls +H log15] & -9.6 | =01 M
Co(ll)H ,(tyrosine) 3> Co(lD+3H+3L z Co(lDH 3Lz logi5 1 & " fndztlIsORL MIs
Co(l)+2H+3L z Co(IDH ,Ls log5 ] & ".928%z | =0.1M
I1=0M: logio5 ] & 32.42358
Co(ll) 2 +3H* +3(tyrosine) % z 42.45073 1 Co(Il)+3HL z Co(l)H sLs logws] & " wdtlfiF01M
Co(I)H s(tyrosine) 3 3H+3L =z Hls log 057 & 30.12855 | =0.1M
Co(ll) +3H+3L z Co(IDH sLs log 105 ] & 4052855 | =0.1M
I1=0M: logio5 ] & 42.45073
Ni%* + (tyrosine) % z Ni(tyrosine) (aq) 6.61715 1 Ni+HL z NiL+H logs] & -9.35 I =01 M
Ni+H+L 2z NiHL logi 5] & 5.11885 | =0.1M
Ni+L 2z NiL logs ] & 876285 | =0.1M
I=0M: logi5 ] & 661715
Ni2* + H* + (tyrosine) % z NiH(tyrosine) * 15.96715 -3.6E+4 1 Ni+HL 2z NiHL logws] & B.07 | =0.1M JH= -1E+4
(Il OECET Al AAGA A QA M( AOG ) " &
H+L z HL logics ] & 10.04285 | =0.1M = -2.6E+4
Ni+H+L 2z NiHL logs ] & 5.11885 | =0.1M ,H= -3.6E+4
I=0M: logi5] & 18.96715
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Ni%* +2 (tyrosine) % z Ni(tyrosine) > 11.09000 -2.9E+4 1 NiHL, 2 NiL, +H log 1o(])= -9.85 1=0.1M L {1
(I OECET Al AAGA A A M( AO ) " &
Ni+H+2L z_NiHL, log 10(7) = 20.08570 1=0.1M H= -5.4E+4
Ni+2L z NiL, log 10(j ) =10.23570  1=0.1M _H= -29E+4
I=0M:log  105] & st dzy dzdzdz

NiZ* +H* +2 (tyrosine) % z NiH(tyrosine) 5 21.36715 -5.4 E+4 1 NiH,L, 2 NiHL, +H logi5] & -9.4 | =0.1M _H= 2. 3E+4
(Il OECET Al AAOGA A A M( AO ) " o
Ni+2H+2L 2z  NiH,L logi 5] & 9.48670 | =0.1M H= -7.7E+4
Ni+H+2L z NiHL; log15] & 20.08570 | =0.1M ,H= -5 4E+4
I1=0M: logio5 ] & 21.36715

Ni2* +2H* + 2 (tyrosine) % z NiHy(tyrosine) 30.98073 -7.7E+4 1 Ni+2HL 2z NiHyL, logws] & 9.4 I =0.1M L H= -25E+4

(aq) (Il OECET Al AAOGA A Q@ M( AO ) " &
2H+2L z HL, log 151 & f dzt ldze GsIWMHZ H= -5.2E+4
Ni+2H+2L 2 NiHl, logy5] & 9.48670 | =0.1M H= -7.7E+4
I1=0M: logi5 ] & 30.98073

Ni2* + 3 (tyrosine) 2 z Ni(tyrosine) 3* 13. 42855 -5.38E+4 1 NiHL; 2 NiLz +H log5] & -10.2 | =0.1M  H= 25E+4
(I OECET Al AAGA A A M( AO ) " &
Ni+H+3L Z_ NiHLg logio5 ] & "3.62865 1 =0.1M H= -7.88E+4
Ni+3L 2z NiLs logis ] & 7"3.428551 =0.1M ,H= -5.38E+4
I1=0M: logio5] & 13.42855

Ni2* + H* + 3 (tyrosine) % z NiH(tyrosine) 3> 24.48285 -7.88E+4 1 NiH,Lz 2 NiHL; +H logis] & -9.8 I =0.1M _H= 23E+4
(I OECET Al AAGA A A M( AO ) " &
Ni+2H+3L z  NiH,Lg logiog5 7 & 3.42855 | =0.1M H= -1.018E+5
Ni+H+3L 2z NiHL; logws | & 3.62855 | =0.1M _H= -7.88E+4
I1=0M: logio5 ] & 24.48285

NiZ* +2H* +3(tyrosine) % z NiHy(tyrosine) 3> 34.92358 -1.018E+5 1 NiHsLs 2 NiH,Lz + H logi5] & -9.2 I =01M _H= 18E+4
(Il OECET Al AAOGA A QA M( AO ) " «
Ni+3H+3L 2z NiHslg logi 5] & 2.62855 | =0.1M H= -1.198E+5
Ni+2H+3L z NiH,Ls logi5] & 3.42855 | =0.1M  H= -1.018E+5
I1=0M: logio5 ] & 34.92358

Ni2* +3H* + 3 (tyrosine) % z NiHs(tyrosine) s 44.55073 -1.198 E+5 1 Ni+3HL 2z NiHsLs logis] & 2.5 I =01M ,H= -4.18E+4
(I OECET Al AAOAIs @ M ( AO
3H+3L 2z Hlg log 51 & te dzt Its #f GRlldMs H= -7.8E+4
Ni+3H+3L 2 NiHsls logys| & 2.62855 | =0.1M ,H= -1.198E+5
I1=0M: logie5 ] & 4455073




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Cu(ll) 2* + (tyrosine) % z Cu(ll)(tyrosine) (aq) 11.38715 1 Cu(l)+HL 2z Cu(l)L+H logi5] & -7.35 I =01 M
Cull+H+L Z Cu(lDHL logjo5 ] & 7.88®85 | =0.1M
Cu(ll)+L z Cu(ll)L logos ] & 10.53285 | =0.1M
I1=0M: logio5] & 11.38715
Cu(ll) 2* +H* + (tyrosine) 2 z Cu(ll)H(tyrosine) * 18.73715 -4.9E+4 1 Cu(ll)+HL z Cu(ll)HL logws ] & 7.84 I =01 M ,H= -2.3E+4
(Il OECET Al AAOGA A QA M( AO ) " «&
H+L z HL logis ] & " tsdzt ldzinGf1Ms H= -2.6E+4
Cu(ll)+H+L z Cu(l)HL logws] & 7.88885 | =0.1M JH= -49E+4
I=0M: logi05 ] & 18.73715
Cu(ll) 2* + 2 (tyrosine) Z z Cu(ll)(tyrosine) 2 16.16000 -5.57E+4 1 Cu(iDHL , z Cu(l)L , +H log05] & -10.12 | =01 M
H= 2.5E+4
(I OECET Al AAGA A aM( A6 ) " «
Cu(l+H+2L z_ Cu(lhHL , logis ] & 25.425701 =0.1M
H= -8.07E+4
Cu(ll)+2L z Cu(ll)L » logos ] & 15.305701 =0.1M
,H= -557E+4
I=0M: logi5 ] & 16.16000
Cu(ll) 2* +H* + 2 (tyrosine) 2 2z 26.70715 -8.07E+4 1 Cu(l)H ,L, z Cu(ll)HL , +H logws ] & -9.36 I =0.1M
Cu(Il)H(tyrosine) 2 H=2. 4E+4
(I OECET Al AAGA A a M( A6 ) " '«
Cu(l+2H+2L Z Cu(lDH 5L, log5 ] & 34.78570 | =0.1M
H= -1.047E+5
Cu(ll)+H+2L z Cu(l)HL , logs5] & 28.42570 | =0.1M
,H= -8.07E+4
I1=0M: logi5 ] & 26.70715
Cu(ll) 2* +2H* + 2 (tyrosine) z 36.28073 -1.047E+5 1 Cu(ll) + 2 HL z Cu(lhH ,L, log5] & 14.7 I =0.1M
Cu(I)H (tyrosine) , (aq) ,H= -527E+4
(Il OECET Al AAGA A A M( Ad ) " «
2H+2L z HL, logi5 1 & " ff dztldzr0ld Wdz
H= -5.2E+4
Cu(ll)+2H+2L z Cu(ll)H 5L, log 165 ] & 34.78570 | =0.1M
L H= -1.047E+45
I1=0M: logio5 ] & 36.28073
Zn?* + (tyrosine) % z Zn(tyrosine)  (aq) 6.9 1715 3.5E+3 1 Zn+HL 2z ZnL+H log 1o(])= -8.2 | =0.1M ,H= 3.7E+4
(Il OECET Al AAGA A QA M( AO ) "
Zn+H+L =z ZnHL log 1o(1)=1 4.26285 | =0.1M H= -3.35E+4
Zn+L z ZnL logs ] & 6.06285 | =0.1M ,H= 3.5E+3

I=0M: logi5 ] & 691715
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Zr?* + H* + (tyrosine) % z ZnH(tyrosine) * 15.11715 -3.35E+4 1 Zn+HL z ZnHL logw(])= 4.22 I =01M JH= -75E+
(/l OECET Al AAGA mia M( AO ) " &
H+L z HL logis | & " tsdzt ldzin0{1Ms H= -2.6E+4
Zn+H+L 2z ZnHL logios] & 4.26885 | =0.1M  H= -3.35E+4
I=0M: logios ] & 18.11715

Zr?* + 2 (tyrosine) % z Zn(tyrosine) % 10.88000 -1E+3 1 ZnHL, z Znlk, +H logi5] & -9.4 | =0.1M H= 4E+4
(/ OEGCET Al AAGA mia M( A0 ) " &
Zn+H+2L =z ZnHL log 5] & 19.42570 | =0.1M H= -4.1E+4
Zn+2L z Znb log5] & ".0267@% | =0.1M _H= -1E+3
I=0M: logio5 ] & 10.88000

Zn?* + H* + 2 (tyrosine) % z ZnH(tyrosine) 2 20.70715 -4.1E+4 1 ZnHl, z ZnHL +H log5] & -8.91 | =0.1M _H= 3E+4
(/ OECET Al AAGA mia M( A0 ) " &
n+2H+2L z ZnHL logis] & 8.33%70 | =0.1M H= -7.1E+4
n+H+2L 2z ZnHL log15] & 19.42570 | =0.1M H=-4.1E+4
I=0M: logis ] & 20.70715

Zn* +2H* +2(tyrosine) % z ZnH(tyrosine) 29.83073 -7.1E+4 1 Zn+2HL 2z ZnHL, logs] & 8.25 | =0.1M L H= -1.9E+4

(aq) (/ OECET Al AAGA mAia M( A0 ) " &
2H+2L z HL, logi5 ] & "  f dzt Idz3 Os1fiviz H= -5.2E+4
Zn+2H+2L 2z ZnHl, logws] & 8.33670 | =0.1M H= -7.1E+4
I1=0M: logio5] & 29.83073

Ga* +H* + (tyrosine) % z GaH(tyrosine) 2* 18.35932 1 Ga+HL z GaHL log 5] & at ¥l =3.0M
H+L z HL log 1051 & tStst ditsdA&Pm
Ga+H+L 2z GaHL log15] & 7104 | =3.0M
I1=0M: logio5 ] & 18.35932

Ga* +2H* +(tyrosine) * z GaH(tyrosine) 3* 22.19977 1 GaHL+H z GaHL log15] & tet tol =3.0M
Ga+H+L 2z GaHL log 5] & ".71E6 | =3.0M
Ga+2H+L =z GaHL logws ] & 7.01046 I =3.0M
I1=0M:  logio5 ] & 22.19977

Cd* +H* + (tyrosine) 2 z CdH(tyrosine) * 14.57677 1 Cd+HL z CdHL log 105 ] & tet IsSIW=05M
s/ OECET Al AAOA &Z0r0) ] AO 4
H+L z HL logis] & 7 yt ylte4eaf5tM
Cd+H+L 2z CdHL logi5] & ".50R®B I =05M
I=0M: logis] & " tsfpt sWizWW

Ck* +2H* +2(tyrosine) 2 z CdH(tyrosine) 27.82516 1 Cd+2HL 2z CdHL; log 5] & Zt &AR=05M

(aq) 5/ OECET Al AAOA &Z0r0) ] AO 4
2H+2L z HL, log5 1 & " tsut Sllzd0ibiy
Cd+2H+2L z CdHL, logis] & "948Ms | =05M
I=0M: logis] & " Wt otk




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Pb(ll) 2* +H* + (tyrosine) 2 z Pb(ll)H(tyrosine) 15.14677 1 Pb(l) + HL 2z Pb(I)HL log15] & Mt sIh=05M

5/ OECET Al AAOA &£0r0) J AO 4

H+L z HL loges] & " ut ulte4s0f{5(M

Pb()+H+L 2 Pb(I)HL logws] & ".073%m | =05M

I=0M: logio5] & slst smiEz¥ W
Pb(ll) 2* +2H* +2 (tyrosine) 2 z 30.28516 1 Pb()+2HL 2z Pb(H ,L, logws] & ° ot ki=05M
Pb(IDH (tyrosine) . (aq) 5/ OECET Al AAOGA &0 ] AO 4

2H+2L =z HL, log 51 & syt -llz0rbfiy

Pb() +2H+2L z Pb(IDH .l logys| & ".4064& | =05M

I1=0M: logi5] & tcdzt f Rlstskz

2.2.53. Tryptophan
The ligand in its neutral form is2-Amino-3-(3-indolyl)propanoic acidtryptophan; Gi1Hi12N>.O;). The ligand L as it is o
present in thedatabase is the anioni&h1N.O;". Its molecular weight i203.221 Its structural formula is shown on _ //
the right. O\C
~CH—cH
\ 2
~
HN \ C
C / \
/~C CH
HC\O ¢ )]
C CH
H
Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference

H + (tryptophan) - z H(tryptophan) (aq) 9.54358 -4.4TE+4 1 I OECET Al AAOA ¥ © ] kyl €to1MO ) 7

| OECET Al AAGA Al a M( AO6 ) "
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
2 H* + (tryptophan) ~ z H(tryptophan) * 11.91358 -4.93E+4 1 HL+H z HL logis ] & 7 ftic¥0.1M H= -4.6E+3
(/l OECET Al AAGA mAia M( AO ) " &
H+L z HL logies ] & " yt lte40.1 M H= -4.47E+4
2H+L 2z HL log5] & 705t | =01M _H= -4.93E+4
I=0M: logs5j & 11.91358
Mn(ll) 2* + (tryptophan) - z Mn(ll)(tryptophan)  * 2.96715 -4.6E+3 1 I OECET Al AAOA . ¢H © T k{1l bB@Gto1MO ) 7
| OECET Al AAOA &izdbM, ( AO ) -
2Mn(ll) 2 + (tryptophan) - z Mn(ll)(tryptophan) 5.62073 -9.6E+3 1 I OECET Al AAOA ¢ © T kil {Bt01MO ) 7
(aq) | OECET Al AAOA &i3ddM, ( AO ) -
3Mn(Il)  +(tryptophan) - z Mn(Il)(tryptophan) 5 7.18931 1 | OECET AT AAOA ;095 © 7 knl dziC3.0M0 )
Fe(ll) 2* + (tryptophan) - z Fe(ll)(tryptophan) * 3.37954 -9.2E+3 1 I OECET Al AAOA 3 © ] ktel {y£+3.0MO )
| OECET Al AAOA AizddM, ( AO ) -
Fe(l) 2* +2 (tryptophan) -~ z Fe(ll)(tryptophan)  » 6.57931 -1.8E+4 1 | OEGET A1 AAOA 035 © T k% i &EGt3.0MO )
(aq) | OECET Al AAOA #&FisdoMm, ( AO ) 7
Fe(l) 2* +3 (tryptophan) - z Fe(ll)(tryptophan) 5 8.68931 1 | OECET A1 AAOA .¥H © T kyll BL3.0W0 )
Fe(ll) 3" + (tryptophan) - z Fe(lll)(tryptophan) 2 9.60948 1 | OECET Al AAOA 38 © T kyl ziC1.0bang 20°C.
Co(ll) 2" + (tryptophan) - z Co(ll)(tryptophan)  * 4.92715 -1.1E+4 1 I OECET Al AAOQA o © 1 ki EC0.IAND )
| OECET Al AAOA AEIzdDM, ( AO ) -
Co(ll) 2" +2 (tryptophan) - z Co(ll)(tryptophan) 9.26073 -2.3E+4 1 /I OECET Al AAOQOA ¥ © 7 kaif E€to1MO )
(aq) /| OECET Al AAOA £Z£isdM, ( AO )
Co(ll) 2" +3(tryptophan) - z Co(ll)(tryptophan) & 11.43931 -3.5E+4 1 I OECET Al AAOA ¢ © ] ks €s80MO )
| OECET Al AAOA &izdoM, ( AO ) -
Ni?* + (tryptophan) - z Ni(tryptophan) * 5.90715 -2.3E+4 1 I OECET Al AAOA 3§ © ] kisi hB10.1MO )
| OECET Al AAOA &izdoM, ( AO ) -
Ni2* + 2 (tryptophan) -~ z Ni(tryptophan) , (aq) 11.04073 -4.93E+4 1 I OECET Al AAOQA o © ] ktsilzf gdzb.1 MO )
| OECET Al AAOA &EizdoM, ( AO )
Ni2* + 3 (tryptophan)  ~ z Ni(tryptophan) 5 14.87073 -7.02E+4 1 I OECET Al AAOCA .3 © ] kshi €c01MO )
| OECET Al AAOA &izdoM, ( AO ) -
Cu(ll) 2" + (tryptophan) - z Cu(ll)(tryptophan)  * 8.63715 -2.3E+4 1 I OECET Al AAOA 3§ © T kil § §t0.1MO )
| OECET Al AAOGA Al A M( A0 ) " &
Cu(ll) % +2 (tryptophan) - z Cu(ll)(tryptophan) 16.14073 -5.43E+4 1 I OECET Al AAOA .3 © ] kski €t0.1MO )
(aq) | OECET Al AAOGA Al A M.( AO ) " &
cu(ll) # +H* + (ryptophan) - z 10.86927 1 CulL+H z Cu(hHL logws] & ° ft mW=0.15M
Cu(I)H(tryptophan) ~ 2* s/ OECET Al AAOA mr©o) j AO 4
Cu(l) +L z Cu(l) L log 5] & 816140 Il =0.15 M
Cull+H+L =z Cu(I)HL logo5] & 0.63640 | =0.15 M
I=0M: logi5 ] & 10.86927
Zn** + (tryptophan) - z Zn(tryptophan) * 5.11715 -1.2E+4 1 I OECET Al AAOQA o © 1 ki EGto.1MO )
| OECET Al AAOGA Al A M.( AD ) " &
Zn** + 2 (tryptophan) - z Zn(tryptophan)  (aq) 9.58073 - 2.4E+4 1 I OECET Al AAOA .3 © T ki {y1§gt0.1MO )
| OECET Al AAOGA A da M( AD ) " &
Zn®* + 3 (tryptophan) ~ z Zn(tryptophan) s 12.68931 1 | OECET Al AAOA .30 © J ktsikeil E13.0MO )
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Ga&* + (tryptophan) -~ z Ga(tryptophan) 2* 7.78931 1 | OECET Al AAOA .35 © ] knl k@t30MO )

Ga&* + H* + (tryptophan) - z GaH(tryptophan) 3* 11.54358 1 Ga+HL z GaHL logis] & 7 ft ddd=3.0M
H+L z HL logies ] & " ut ols430t4
Ga+H+L 2z GaHL logs] & ".8138k | =3.0M
I=0M: logi5 ] & 11.54358

Cd* + (tryptophan) - z Cd(tryptophan) * 3.93954 1 | OECET A1l  AAOA 3 © 4p& atid ¢ 3.0M.

Cc* + 2 (tryptophan) ~ z Cd(tryptophan) . (aq) 7.76931 1 | OECET A1 AAOA ¥ © 8p& atld C 3.0M.

C* + 3 (tryptophan) - z Cd(tryptophan) 5 11.21931 1 | OECET Al AAOA ;035§ © ] @afli=C 3.0 M.

Pb(ll) 2* + (tryptophan) -~ z Pb(ll)(tryptophan)  * 4.35954 1 | OECET Al AAOA ¥ © 4P katlET C3.0M.

Pb(ll) 2* + 2 (tryptophan) - z Pb(Il)(tryptophan) 9.45931 1 | OEGCET Al AAOA 3 © (.X7satl=C 3.0 M.

(aq)

2.3. Adsorption

Unlike organic complexation, there is no unifying model for adsorption yet. So the constants in the CHEAQS Next datddhdsecsimsidered
calcaulationexamples The constants for the adsorption equilibria were arbitrarily selected as described below. To reliably model adsorptonemesats
are needed to determine the constants. See also the item "Modelling adsorption™ in the help file.

2.3.1. Acid-base equilibria

Equilibrium reaction Logies | & . H (J/mol) Literature Remarks / conversions
reference

Q30Hz 5 Q) +H" -9.5 5

(S0H + Kz 'OS0R* 7.2 5

Here S represents an adsorption site. Typical exampleSddre Si, Fe, Al, Ti. Data were taken from Schindler & Stumm (1983)ifoAl (page 95). For
other S than Al other constants have to be used (see page fhat referencefor other examples).

2.3.2. Constants for metals

For the adsorption oFe(lll), Cd, Cu(ll), Pb(ll) and Mg on silica the following relationship has been established:

logro('K®1) =-0.09 + 0.6 logio( K1) (see page 101 in Schindler & Stumm)

logio("Ka) is the first hydrolysis constant; it can be derived from the constant in CHEAQS' database by adding 13.997 (formatidrotbb@iaisymbol for
constant in CHEAQSuK

So:



logho(*K®) =-0.09 + 0.6 (logho(Key) - 13.997)
=-8.76814 + 0.6X logho(Kc1)
This approach has been applied to all cations with a charge of 2 or more (see table below).

Similarly, fos ©)3-M the constants can be derived as follows.
logio(1 %) =-0.09 + 0.6 logio(] 2) (see page 101 in Schindler & Stumm)
logho(7 %) =-0.09 + 0.6 (logho(Kc)) - 27.994)

=-17.44628 + 0.62 logio(Kc2)

This approach has been applied to all cations with a charge of 2 or more (see table below). Note that the constant ietedoaltufive decimals (that's
how they are given here agell) but displayed by the program with three decimals.

Equilibrium reaction Logios | & . H (/mol) Literature Remarks / conversions
reference
5QPH 2z 5 QD) +H" -9.5 5
H + 35 QDH) z 5 O-D)H' 7.2 5
B + 35 ODH)z 5 QD)Be" +H" -4.03163 5
Be* +2 5 QPDH)z 5 Q-D),Be + 2 H - 6.99263 5
Mg" + 5 QDH) z 5 QD)MJ +H* -7.16854 5
Al** + 5 QDH) z 5 QP)AIZ +H* -3.18814 5
Al® +2 s QDH)z 5 QD)AI* +2H* -6.47228 5
Cad* + 5 QPH) z 5 QP)Ca +H* -7.96214 5
S + 5 QPH) z 5 Q-P)SA + H* -2.75414 5
S +2 5 QPDH) z 5 QP),Sc" + 2 H -6.10028 5
Cr(lll) 3 + 5 QPH) z 5 QD)Cr(lll) > +H* -2.38214 5
Cr(ll)  * +2 5 QPH)z 5 OD),Crlll) *+2 H - 6.10028 5
Mn(l) 2 + 5 QDH) z 5 QD)Mn(ll) * +H* - 6.66014 5
Mn(ll) 2 +2 5 QDH)z 5 OD)LMn(l) + 2 H -13.85028 5
Fe(ll) 2* + 5 O-DH)z 5 Q-D)Fe(ll) * +H* -5.91614 5
Fe(I) 2 +2 5 QDH)z 5 QD),Fe(ll) + 2 H -12.85828 5
Fe(lll) * + 35 QDH)z 5 QD)Fe(ll) 2 +H* - 1.44594 5
Fe(ll) 3 +2 s Q®H)z 5 QD)Fe(ll) * +2 H -3.55828 5
Co(ll) > + 5 Q®DH)z 5 QD)Co(ll) * +H* -6.10214 5
Co(ll) 2 +2 5 QPH)z 5 QD),Co(ll) + 2 H -11.74228 5
Co(ll) 3 + 5 Q®H)z 5 Q-D)Co(lll) > +H" -0.87597 5
Ni?* + 5 QPH) z 5 QCD)Ni* +H* -6.22614 5
Ni?* +2 5 QDH)z 5 QD)LNi + 2 H -11.86628 5
Cu(ll) > + 5 Q®H)z 5 QD)Cu(ll) * +H* -4.73814 5
Cu(ll) 2 +2 5 QPDH)z 5 OD),Cu(ll) + 2 H -10.81228 5
Zn** + 5 QDH) z 5 Q-D)Zn" + H* -5.66814 5




Equilibrium reaction Logios | & _H (J/mol) Literature Remarks / conversions
reference
Z* +2 5 QDH) z 5 QD)Zn + 2 H -10.56428 5
Ga" + 5 QPDH)z 5 Q-D)G&" +H* -1.88614 5
Ga" +2 5 QDH)z 5 O-D),Gd +2H " -4.24028 5
Sr* + 5 QPH) 2z 5 QD)Sr* +H* - 8.25974 5
Y+ 5 QPDH) z 5 QD) +H* -4.86214 5
Y +2 5 QDH) z 5 QD)LY + 2 H -10.25428 5
Zr* + 5 QDH) z 5 QD)Zr3 + H* 0.09786 5
Zr* +2 5 QDH) z 5 Q-D)Zr* + 2 H -1.14028 5
PP +5 QDH)z 5 QD)Pd +H" -1.82022 5
CF +5 QDH) z 5 QD)Cd +H" -6.35014 5
CF +2 5 ODH)z 5 QD),Cd+ 2 H -12.67228 5
IN% + 5 QPH)z 5 QD)In? +H" -2.52474 5
IN% +2 5 QPH)z 5 QD)In* + 2 H -4.92228 5
Sn(ll) 2 +5 QDH)z 5 QD)Sn(ll) * +H" -2.19614 5
Sn(l) 2 +2 5 QPH)z 5 QD),Sn(ll) + 2 H - 4.48828 5
Sn(V) * + 5 QDH) z 5 Q®D)Sn(IV) > + H* 0.84186 5
Sn(lV) “ +2 5 QPDH) z 5 QD),Sn(IV) > + 2 H 0.72592 5
B + 5 QDH) z 5 QD)Ba +H* -8.37134 5
La® + 5 QPDH)z 5 QD)La* +H" -5.35814 5
La®* +2 5 QPH)z 5 QP)la" + 2 H -10.87428 5
Ceé* +5 QDH)z 5 QD)CS +H" -5.23414 5
Ce" +2 s ODH)z 5 QD),Ce + 2 H -10.68828 5
Pr¥* + 5s QDH) z 5 QD)Prz* + H* -5.04494 5
Pr¥* +2 5 QPDH)z 5 QPD),Pr* + 2 H -10.62628 5
Ne* + 5 QDH)z 5 QD)NF + H" -5.04814 5
NP +2 5 QDH)z 5 QD)Nd + 2 H -10.56428 5
SM* + 5 QPH) z 5 QP)SMH +H* -4.98614 5
SM* +2 5 QDH) z 5 O-D),Sm + 2 H -10.37828 5
EF* + 5 QDH)z 5 QD)EF +H' -4.92094 5
EP* +2 5 QDH) 2z 5 QD)EW + 2 H -10.37828 5
GF + 5 QDH)z 5 QD)GEF +H" -4.92094 5
Gd* +2 5 QPDH) z 5 QPD),Gd + 2 H -10.25428 5
Tb* + 53 QDH) z 5 Q-D)TK** +H* -4.98614 5
Th* +2 5 QPH)z 5 QD),Th" + 2 H -10.19228 5
Dy* + 5 ODH)z 5 QD)DY* +H* -4.79694 5
Dy +2 5 QDH)z 5 QD),Dy + 2 H -10.13028 5
HG* + 5 QDH) z 5 QD)HF* +H* -4.73494 5
Ho* +2 5 QDH)z 5 Q-D),HT + 2 H -10.06828 5
Er’* + 5 QPH) z 5 QD)Er* +H" -4.73494 5
Er¥* +2 5s QDH)z 5 QD)Er* +2H " -9.94428 5
T + 5 QDH) z 5 QD)Tnt* + H* -4.67294 5
Tni* +2 s QDH) z 5 QD),TmM + 2 H -9.94428 5
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Yb* + 5 QPH) z 5 Q-D)YR* +H* -4.67294 5
Y +2 5 QDH)z 5 QDY + 2 H -9.88228 5
Lu** + 5 O-DH) z 5 QD)Lu* +H* -4.67294 5
Lu** +2 5 QDH) z 5 QD),Lu" + 2 H -9.82028 5
Hf** + 5 QDH) z 5 QD)HF + H* -0.21214 5
Hf** +2 5 QDH) z 5 Q-D),H** + 2 H -1.57428 5
Ho(l) 2 + 5 Q®H)z 5 QD)Hg(Il) * +H* -2.19614 5
Ho(l) #* +2 53 Q®H)z 5 Q®D)Hg(ll) + 2 H -3.91168 5
Pb(l) 2 + 5 QDH)z 5 QD)Pb(ll) * +H* -4.80014 5
Pb(ll) 2 +2 5 QDH)z 5 QD),Pb(Il) + 2 H -10.68828 5
Bi* +5 Q®DH)z 5 QD)Bi% +H* -0.77014 5
Bi®* +2 5 QPDH)z 5 QD),Bi* + 2 H -2.24648 5
(UVDO )% + 5 QPDH) z 5 QD)UVNO ) * +H* -3.74614 5
24. Redox equilibria

Most redox couples areriginallygiven in volts; these can be converted tolifise log constants by dividing by 0.0591595 and multiplying by the number of

electrons involved.

Equilibrium reaction Logws ] & . H (/mol) Literature Remarks / conversions
reference

CrQ* +8H* +3e "~z Cr¥* +4H,0 74.969 00 8 HCrQ +7H* +3e z Cr¥ +4H,0 log 10(] ) = 68.459 00
(Original data: E = 1.350 V)
H +(CrO,)% z H(CrQ,)- log 105 ] & Etsts
CrQy + 8 H +3e z Cr¥* +4H,0 log 10(]) = 74. 96900

Mn@ +8H* +5e 2z MR +4H,0 127.36 754 8 Original data: E = 1.507 V

MN@ (s) +4H* +2e z MR +2H,0 41.3 7966 8 Original data: E = 1.224 V

Fe’* +e” z Fe* 13.032 56 8 Original data: E = 0.771 V

Cc* +e” z Co 32.454 64 8 Original data: E = 1.92V

C#* +e” z Cu 2.5862 3 8 Original data: E = 0.153 V

C#* +2e 2z Cu(s) 11.558 58 8 Original data: E = 0.3419 V

St +2e "z St 5.1048 4 8 Original data: E = 0.151 V

PbQ (s) +4H*" +2e -z PP +2H,0 49.189 06 8 Original data: E = 1.455 V

N@ +9H* +8e z NH +3H,0 109.956 3 N@ +10H* +8e "z NH" +3H,0 logws] & " Byt {
NH" z NH +H log5 ] & +9.244
N@ +9H* +8e 2z NH +3H,0 logis] & 7 Bdyt ybk

18¢
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NQ@ +2H*+2e "z NQ +H,0 28.37 886 8 Two similar redox equilibria are available:
1
N@ +3H* +2e  z HN@ +H,0 E= 0934V
log1c5] & 31.57566
HN@ z H + NOs logo5 ] & -3.15
N@ +2H* +2e 2z NQ@ +H;0 log105 ] & 28.42566
2:
N@ +H,O0+2e ~ z NQ@ +2O0OH- E= 0.01V
logo5] & 0.33807
2H* +20H 2z 2H,0 logio5 | & 27.994
N@ +2H* +2e  z HO+NOy log105 ] & 28.33207
Average of these two was entered: (28.425 66 +28.33207)/2 =28.37 886
SQ* +8H* +8e z & 20.12 3 SQ* +10H* +8e "~z HS (ag) +4H0 logws] & 7 Mt dzfm
HSz 2H+S logi5 | & -20.92
SQ* +8H* +8e z & logws] & 7 f dzt s¢
SQ* +2H* +2e” z SQ* +H,0 -3.340 82 8 Two similar redox equilibria are available:
1:
SQ* +4H*+2 e z HSQ +H,0 E= 0172V
logios] & B.81479
HSQ z 2H* +SO* log 05§ & -9.05
SQ* +2H* +2 ez SQ* +H,0 log105 & -3.23521
2:
SQ* +H,0+2e 2z SQ* +20H" E= -0.93V
log 105 ] & -31.44043
2H* +20H z 2H,0 logigs | & 27.994
SQ* +2H* +2e 2z SQ* +H,0 log105] & 3.44643
Average of these two was entered: ( -3.23521 + -3.44643)/2= -3.340 82
SQ* +8H* +6e z S (s) 36.24 6 HS (aq) z S(s)+2H * +2e - logi5] & -4.8

SQ* +10H* +8e "z HS (aq) +4H,0

log 105 | &

st dfm

SQ* +8H* +6e  z S(s)

log 5] & 36.24

18¢




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
AsQ®* +4H* +2e "z AsQ + 2H,0 31.1634 8 8 Two similar redox equilibria are available:
1
HAsQ +2H* +2e "z HAsQ +2H,0 E= 056V
log15] & sat ytesa W
AsQ* +3H*'z HAsQ log 105 ] & 20.70
HAsSQ z H + AsOy logo5 ] & -9.29
AsQ* +4H* +2e  z AsQ +2H)0 log 105 ] & todzt efptsn W
2:
AsQ* +2H,0+2e ~z AsQ +40OH" E= -071V
log105 ] & -24.00291
40H +4H*z 4H,0 logio5 ] & 85.988
AsQ* +4H*+2e 2z AsQ +2H,0 log05 ] & 31.98509
Average of these two was entered: (30.34187 + 31.98509) / 2 = 31.16348
SeQ* +2H* +2 e z SeQ? 28.783 05 8 Two similar redox equilibria are available:
1:
SeQ* +4H*" +2 e z HSeQ + HO E= 1.151V
log1o(j)= 38.91176
HSeQ z 2H+Se0 ~ log 1o(])= -11.03
SeQ* +2H*" +2 e z SeQ?* log 1o(])= 27.88176
2:
SeQ* +H,0+2 e z SeQ% +20H" E= 0.05V
|Og 10(1) = 1.69035
2H* +20H z 2H,0 log 10(]) =27.994
SeQ* +2H* +2 e z SeQ* log 10(]) = 29.68435
Average of these two was entered: (27.88176 + 29.68435) / 2 = 28.78305
2.5. Gases
Equilibrium reaction Logios | & . H (J/mol) Literature Remarks / conversions
reference
2H+(CQ%*z CQ(9) 18.147 - 4.06E+3 1 2H+L z HL (aq) log 10(] ) = 16.681  H= -2.376E+4
HL (ag) z CQ (g) logio(1)= 1. 466 H= 1.97E+4
2H+L z CQ (g log 10(J) = 18.147  H= -4.06E+3
(NH) (ag) z NH (g) -18 3
2 H +S z HS (9) 2191 1 2H+L 2z HL (aq) 1 ogio(]) = 20.92
BL (ad) z HS(g) log 10o(1) = 0.99
2H+L z HS(9) log 1o(])= 21.91
2 H +(SQ)% z SQ (9) 8.95 4.84E+4 1 2H+L z HL (ag) logo(])= 9.04 _H = 2.14E+4
HL (aq) z SQ (q) log 1o(J)= -0.09 H=27E+4
2H+L z SO (g) logo(j)= 8.95 _H= 4.84E+4




2.6. Solids

Equilibrium reaction Logios | & H (J/mol) Literature Remarks / conversions
reference
B +2(0OH) - z Be(OH), (s) 21.5 1
Mdg* +2(OH) - z Mg(OH} (s) 11.1 1
A% +3(OH) - z Al(OH); (s) 33.7 1
Ca&" +2(0OH) - z Ca(OH) (s) 5.29 1.7E+4 1
Sc® +3(0OH) - z ScQH (s) 29.7 1
Cr(lll) 3 +3(OH) - z Cr(ll)(OH) 5 (s) 30.2 1
Mn(ll) 2* +2(OH) -~ 2z Mn(I1)(OH) , (s) 12.8 1
Fe(I) 2 +2(0OH) - z Fe(IN(OH) , (s) 15.1 1
2Fe(lll) * +6(OH) -~ z Fe(ll) ,Q (s) 85.4 1
Co(ll) 2 +2(OH) - z Co(ll)(OH) , (s) 15.7 1
Co(lll) 3 +3(OH) - z Co(lll)(OH) 3 (s) 44.4 1
Ni?* +2 (OH) - 2z Ni(OH); (s) 17.2 1
2Cu(l) * +2(0OH) ~ 2z Cu(l) ;0 (s) 29.4 1
Cu(ll) 2 +2(0OH) - z Cu(ihO (s) 19.5 1
Zr** +2(OH) - 2 ZnO(s) 16.76 2.2E+4 1 /| OECET Al AAOA &Ei2oMmM, ( A0 )
2Ga® +6(OH) - z GaQ (s) 79.6 1
Y®* +3(0OH) - z Y(OH) (s) 25.9 1
Zr* +4(OH) - z Zr(OH)4 (s) 54.1 1
Pc* +2(OH) - z Pd(OH), (s) 31.44073 1 | OECET Al AAOA ¥ © 30.8&atld C 01M.
2 Ag +2(OH) " z AgO (s) 15.42 -3.3E+4 1
C#* +2(OH) - z Cd(OH) (s) 14.35 -1.7E+4 1
IN® +3(OH) - z In(OH) ;3 (s) 36.9 1
Sn(ll) > +2(OH) -~ z Sn(DO (s) 26.2 1
Ba?* +2(OH) - 2z Ba(OH)(H,0)s (s) 3.6 -5.73E+4 1
La®* +3(OH) - z La(OH); (s) 22.2 1
Ceé" +3(0OH) - z Ce(OH) (s) 23.9 1
Pr3* +3(OH) - z Pr(OH); (s) 24.4 1
N#* +3 (OH) - z Nd(OH) (s) 26.0 1
SmM* +3(OH) - 2z Sm(OH) (s) 25.9 1
EW* +3(OH) - z Eu(OH) (s) 26.5 1
Gd* +3(0OH) - z Gd(OH) (s) 26.9 1
Tb®* +3(OH) - z Tb(OH); (s) 26.3 1
Dy* +3(OH) - z Dy(OH) (s) 25.9 1
Ho* +3(0OH) - z Ho(OH) (s) 26.6 1
Er¥* +3(OH) - z Er(OH)s (s) 26.6 1
Tn¥* +3(OH) - z Tm(OH) (s) 26.7 1
YB* +3(OH) - z Yb(OH) (s) 26.6 1
Lu¥* +3(OH) ~ 2z Lu(OH); (s) 27.0 1
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Equilibrium reaction Logws | & L H (J/mol) Literature Remarks / conversions
reference

Hf** +4 (OH) ~ z Hf(OH)4 (s) 54.8 1

Hg(ll) 2* +2 (OH) - z Hg(I)O (s) 25.44 - 8.95E+04 1 /| OECET A1 AAOA £ZIzOOM. ( A0 )

Pb(ll) * +2(OH) ~ z Pb(IDO (s) 15.3 1

2Bi ¥ +6(0OH) "~ z Bi,Q (s) 10.8 1

(U(VDO )% +2(0OH) "~ 2 (U(V)O 2)(CH) 5(H,0) (s) 22.0 1

H +Ag* +2(H ,BQ)" z AgH(HBQ): (s) 13.97200 1 Ag+2H (H,BQ) z H+AgH(H:BQ), log 1o(J) = -4.5 I= 30 M
2H+2 (H,BQ) z 2H(H,BQ) log 37 & 7 tsut disB.hM
Ag+H+2 (H:BQ) z AgHH.BQ), log1o(j) = 14.51246 I= 30 M
I=0M: logq5 ] & 13.97200

Mdg* + Ca* +2(CO3)% z CaMg(CQ . (s) 16.7 6

Mg* +(CO3) % z Mg(CQ (s) 7.46 - 2.0E+04 1

4Mg¥ +2(OH) - +3(CO 3?2 2z Mg(CQ) s(OH),(H20)s 29.5 6

(s)

Ca* +(C0Ox)% z Ca(CQ) (s) 8.48 1.0E+04 1

Mn(Il) # +(COz)% z Mn(I)(CO 3) (s) 11 1

Fe(ll) % +(COs)% z Fe()(CO 3) (s) 10.8 1.6E+04 1

Co(ll) ?* +(COx)%* z Co(ll)(CO 3) (s) 11.2 1

Ni% +(CO3)% z Ni(COs) (s) 11.2 1

Cu(ll) 2* +(COx)% z Cu(ll)(CO 3) (s) 11.5 1

2 Cu(ll) 2 +2(0OH) - +(C0O3)% z Cu(ll) »(CO)(OH), 33.3 - 1.88E+05 1 | OEGET Al AAOCA A G M( A0 ) "

(s)

3Cu(ll) * +2(OH) - +2(CO 3?2 2 44.9 1

Cu(l) 3(CG;) 2(CH) (s)

Zn?* +(C0O3)% 2z Zn(CQ) (s) 10.8 1

5Zn% +6(OH) - +2(CO 32 z Zns(OH)6(COs) 2 (S) 71.276 6 5Zn+8H ,0+2C0O, (g) z Zns(OH)s(COs), +10H log105 ] & -49.0
4H+2CO 3z 2H,0+2CO; (g) logs] & " Qdesbkzt
6H+60H z 6H,0 log 105 | &
5Zn+60H+2C0O ; 2 Zns(OH)s(CQy), log 105 ] & 71.276

Sr?* +(C0O3)% z Sr(COs) (s) 9.27 1E+03 1

2Y¥* +3(CO3)% 2 Y, (COy)s (S) 33 1

2Ag* +(CO3)% z Ag(CO) (s) 11.09 1

Cd* +(C0O3x)% z Cd(CQ) (s) 12.1 1

Ba* +(CO3)% z Ba(CQ) (s) 8.57 - 2E+03 1

2Lla®* +3(CO3)% z Lay(COy)s (s) 34.4 1

2 Cé +3(CO03)% z Ce(COy)s (5) 27.04657 1 | OECET Al AAOA 3§ © ] kteki €13.0MO )

N* + (OH) " +(CO3)% z Nd(OH)(CQ) (s) 21.39503 1 /| OEGCET Al AAOA ¥ © 19.% atid C 01 M.

2Nd* +3(CO3)% z N&(CO)s (s) 33.0 1

2Sm* +3(CO3)% z Sm(COY)s (s) 325 1

EW* +(OH)" +(CO3)2 z Eu(OH)(CQ) (s) 21.69503 1 | OECET A1  AAOQA ¥ ©20.%atld ¢ 0.1 M.

2Eu® +3(CO23)% 2 Ew(CO)s (s) 32.3 1

2Gd* +3(CO3)% z Gd(COy)s (s) 32.2 1

2Dy* +3(CO3)% z DY(COY)s (s) 315 1

2Yb* +3(CO3)* z YB(CO)s (5) 311 1




Equilibrium reaction Logws | & L H (J/mol) Literature Remarks / conversions
reference
Hg(ll) 2* +(CO35)Z z Hg()(CO 3) (s) 16.1 3
3Hg(l) 2" +4(0OH) - +(CO3)% z Hg(ll) sG(CO) (s) 67.08 8 1 3Hg()+ (CQ;) z Hg(ll) 3(OH)4(CQy)(s)+4H log 105 ] & 11.1
4H+40H z 4H,0 logi5] & "
3Hg()+ (CO;) +40H z Hg(ll) 3(OH)(CO)(s)+4H ,0 logis5] &
Pb(ll) ?* +(CO3)? z Pb(I)(CO 3) (s) 13.2 1
3Pb(ll) % +2(OH) - +2(CO 3?2 = 46.75227 1 Original data for ]k TwbEs 7 Mt ct05MO ) 7
Pb(I) 3(CQs) 2(OH), (s)
10Pb(ll) 2* +8(OH) - +6(CO 3% 2 120.736 1 10Pb(I)+6  (COy) z Pb() 1(OH)QCOs)6 () + 8 H log 1o(]) = 8.76
Pb(Il) 16(COs) 6(OH)6O (s) 8H+80H z 8H,0 log 10(1) =111.976
10 Phl)+ 6 (CQ;) + 8 OHz Ph(ll) 1o(OH)sQCOy)6 (S) + 8 HO
log 105 ] & 120.736
(U(VNO 2) % +(CO3)% 2 (U(VIO ,)(CO3) (s) 14.5 1
Ag +(NOy)  z Ag(NQ) (s) 4.13 - 6.20E+04 1
2Cu(ll) 2" +3(0OH) - +(NO3)" z Cu(ll) »(NO)(OH) s 32.74 1
(s)
Bi®* +2(OH) ~ +(NOs)" z BIi(OH) 2(NOy) (s) 30.544 1 Bi+ (NO) z BiO(NO;) +2H log 1o(} ) = 2.55
2H+20H z 2H,0 log 1o(] ) = 27.994
Bi+20H+ (NO) z BIiO(NG) log 10(] ) =30.544
Li*+F z LiF (s) 2.77 - 4.6E+3 1
Na' +F~ z NaF (s) 0.49 -8E+2 1
Mg* +2F " z Mgk (s) 8.11 8E+3 1
A% +(OH)- +2F - z AIF,(OH) (s) 22.59 1 AI(OH)+2F z AIF,(OH) log 1o(] ) = 13.59
Al+OH z Al(OH) log 1o(I)= 9.00
Al+OH+2F z AIF,(OH) log 1o(] ) = 22.59
Cad* +2F  z Cak (s) 10.5 -1.2E+4 1
Sr* +2F - z SrF, (s) 8.58 - 4E+3 1
Y +3F 2z YR (s) 18.3 1
B&* +2F " z Bak (s) 5.82 - 4E+3 1
La®* +3F  z LaFs (s) 18.7 1
Ce* +3F  z Cek (s) 19.1 1
Pr¥* +3F " z PrF; (s) 20.18145 1 | OECET Al AAOA ¥ © 18.% atld ¢ 0.1 M.
N* +3F " z NdR (s) 20.3 1
SM* +3F 2z SmE (s) 19.18145 1 | OECET A1 AAOA ¥ © 11.% atld ¢ 0.1 M.
E@ +3F  z EuR (s) 21.9 1
G +3F z GdR (s) 18.08145 1 | OECET A1 AAOA .3 © §.&utld C 0.1M.
Tb* +3F " z TbR (s) 17.98145 1 Orignal AAOA A&l O b kb 167GHEI=_ 01M.
Dy +3F " z DyR (s) 17.58145 1 | OECET A1 AAOA .3 © §%k8&tld ¢ 0.1M.
Ho* +3F - z HoR (s) 17.08145 1 | OECET A1 AAOA ., ¥ © 5. &8&tld C 0.1M.
Er®* +3F - z ErFs (s) 18 1
T* +3F "z Tmk (s) 17.08145 1 /| OECET A1 AAOA .3 © 5. &utld C 0.1M.
Y +3F " 2z YbR (s) 16.28145 1 | OECET Al AAOA .. © j.kuwtid C 0.1M.
Lu¥* +3F " z LuFs (s) 16.28145 1 | OECET A1 AAOA .3 © 5ku&tid ¢ 0.1M.
Pb(I) 2* +2F 2z Ph(IDF , (s) 7.44 1
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
2H + (H 23'04) >z SiO, (S) 27.04 1 Fb(HleO;l) z SiO, (S) IOg 10(]) = 4.0
2H+ (HZS|O4) Z "b(HQSlO4) IOq 10(‘]’) = 23.04
2H+ (HZS|O4) z SiO, (S) IOg 10(]) = 27.04
2HY +2Mg? +3(H ,Si0)% 2z MgSisQ(H20)s. 5 (S) 51.932 1 2Mg+3H »(H,Si0;) +40H z MgSisQ(H20)ss +45H ,0 logo(j)= 38.8
5/ OECEI Al AAOAs0®E) O |7 A& O
6H+3 (HzS|O4) z 3 Hz(HzS|O4) Iog 10(]) = 69.12
4H,0z 4H+40OH log 10(]) = -55.988
2 Mg +2H+3 (HzS|O4) Z MgSl 3Q(H20)3'5 Iog 10(]) = 51.932
Ca* +(H,Si0y)% z Ca(h:SiOs) (s) 7.2 1
H +Mg* + (NH3) (ag) + (PO4,)> z MgNEPQ (s) 21.844 6 Mg + NH, + PO, 2 MgNEPQ log 10(] ) = 12.6
NH +H z NH log 1o(1)= 9.244
Mg+ NH, +H+ PO, 2 MgNEPQ log 10() ) =21.844
H +Mg? + (PO, %* z MgH(PQ(H 0)s (s) 18.175 1 Mg + H(PO;) 2z MgHPO,) (H20)s log 10(j)= 5.80
H+L z HL log 10(]) =12.375
Mg+ (PO,) +L z MdPO,)L log 10(] ) = 18.175
3Mg* +2 (PO )% 2z Mg(PQy). (s) 23.28 1
A% + (PO, z AI(PO,) (s) 20.48087 1 | OECET Al AAOA ¥ © 1 kshi €mb.15M&Nd)37°C.
3AI 3% +3(0OH) - +2(PO )% z Al3(PQy) 2(OH)3(H20)s 78.851 7 3AI+2PO 4, +8H,0z Al3PO)2(OH)3(H.0)5+3H log 10(] ) = 36.86
(s) 30H+3H z 3H,0 log 10(]) = 41.991
3AI+2PO 4 +30H z Al3(PO;)2(OH)s(H,0)s log 1o(] ) = 78.851
10Ca?* +2F " +6 (PO 4) &z Caw(PO4) s> (S) 118 6
H +Ca? +(PO,2)%* z CaH(PQ) (s) 19.275 -3.1E+4 1 Ca+H(PO,) z CaHPO,) (H20), logio(j)= 6.90 L H=-1.6E+4
H+ (PO) z HPO,) log 10(]1) =12.375 H= -1.5E+4
Ca+H+ (PO,) z CaHPOy) log 1o(j)= 19.275 H=-3.1E+4
4H* +Ca* +2 (PO 4) &z Ca(H2PQ) z(Hzo) (S) 40.296 7 Ca+2H,PQ +H,O0z Ca(Hsz) z(Hzo) |Og 10(] ) = 1.15
4H+2P0O , Z 2H2PQ |Oq 10(T):39146
Ca+4H+2PO 4 Z CaH(PO4) 2 |Og 10(] ) =40.296
2Ca? +(OH)" +(POy)¥* z Ca(HPQ)(OH), (s) 25.727 6 Caio(POs) s(OH), +6H,0 2z 4 Cay(HPQ)(OH), +2 Ca+2HPO 4 log 1o(j)= -17
10Ca+6 PO 4 +20H z Cao(POs) 6(OH), log 1o(]) = 116.66
2HPQ z 2PO, +2H log 10(]) = -24.75
20H+2H z 2H,0 log 1o(J) = 27.994
8Ca+4PO 4 +40H+4H ,02z 4 CayHPQ)(OH), log 1o(j) = 102.904
Divide by 4:
2Ca+PO, +OH+H,0z CaHPQ)OH), log 10(j)= 25.727
3Ca* +2(PO )% z Ca(PO); (S) 28.92 -5.4E+4 1
4Ca? + H + 3(PO,)* z CaH(PQ)s(H20)s (s) 47.08 1
5Ca? +(OH)" +3 (PO )% z Ca(PQ,)3(OH) (s) 58.33 1
H +Fe(ll) 2" +(NH3) (ag) +(PO4* z Fe(l)NH ,PQ 22.244 6 Fe(ll) +NH 4, + PO, z Fe(ll)NH ,PQ log 10(] ) =13
(s) NH +H z NH log 10(]) = 9.244
Fe(l) +NH 3 +H+PO, z Fe(I)NH ,PQ log 1o(j) = 22.244
3Fe(l) # +2(PO )% z Fe(ll) 3(PQy)2(H20)s (S) 37.76 -5.06E+03 1
Fe(lll) * +(PO,)% z Fe(ll)(PO 4)(H20). () 26.4 1
3Zn* +2 (PO )% z Zny(PQy) 2(H20)s (s) 35.42 1
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Ga* +(P0O.)%* z Ga(PQ) (s) 22.82844 1 | OECEI Al AAOA ¥ ©21.@atld ¢ 1.0 M.

Sr2t + H + (PQ)* z SrH(PQ) (s) 19.295 1 Sr+H (PO;) z SrH(PO,) o log 1o(])= 6.92
5/ OECET Al AAOA20® O | A&i O
H+ (PO) z HPO,) logis 1 & " st ells
Sr+H+ (POQ) z SrH(PO,) log 10(] ) = 19.295

Y3 + (PO, z Y(PQ) (s) 25.02 1

3Ag* +(PO.)% z Agm(PO) (s) 17.59 1

5Cd2? + 2H* + 4 (PO,)% z CdH(POy) 4(H20)s (S) 70.30613 1 5Cd+4H(PO ,) 2z 2H+Cd st(PQ)4(H:0). logl0( j) = 25.4 1=3.0M
4H+4( _PQ) z 4H(PQ) 10g10( J) =52.74276 1=3.0M
5Cd+2H+4( PQ) z Cd5H2(PQ)4H.0), loglo( j)=78.14276 [=3.0M
I=0M:log 5] & " Wdzd edzktste

In* +(PO,* z In(POL) (s) 23.45844 1 | OECET Al AAOA ¥ ©21.63,al=C 1.0 M.

Ba&* + H + (POy)* z BaH(PQ) (s) 19.775 1 Ba+H (PO;) z BaHPO,) log 1o(])= 7.4
5/ OEGET A1 AAOQGA20®) O 7 A& O
H+ (PO,) z HPQO,) logo5 ] & st oW
Ba+H+ (PO, z BaHPO,) log5] & syt §yls

La* + (PO, %> z La(POy) (s) 25.75 1

Cé* +(POy)%* z Ce(PQ) (s) 26.3 1

Pr3* + (PO, % z Pr(PO,) (s) 26.4 1

N* + (PO,)* z Nd(PQ) (s) 26.2 1

Sm" + (POy)%* z SM(PQ (s) 26.19 1

EW +(PO,)* z Eu(PQ) (s) 25.96 1

Gd* +(POy)* z Gd(PQ) (s) 25.6 1

Tb* + (PO, % z Tb(PQ) (s) 25.39 1

Dy +(PO,)* z Dy(PQ) (s) 25.2 1

He* + (PO,)* z Ho(PQ) (s) 25.1 1

Er* +(PO,)* z Er(PO,) (s) 25.1 1

T + (PO)* z Tm(PQ) (s) 25 1

YB* + (PO, % z Yb(PQ) (s) 24.9 1

Lu¥* +(PO,)* 2z Lu(PQ,) (s) 24.8 1

H +Hg(ll) 2" +(PO4y)%* z Hg(HPO 4) (s) 24.39409 1 Hg(ll)+H (PO,) z Hg(IlH (PQy) log 10(]) = 13.1 1=3.0M
H+ (POA) Z HPO4) qu 10(T ) =13.18569 1=3.0M
Hg(ll) + H + (POs) 2 Hg(IhH (POy) log 10(J)= 26.28569 I= 3.0M
I1=0M: logio5 ] & 24.39409

3Hg(l) % +3(0OH) - +(PO4)* z Hg(ll) 3(POs)(OH)s 62.14464 1 3Hg(l)+H (PO) z 4H+Hg(l) 3(OH)PQ) logw(j)= 9.4 I= 3.0M

(S) H+ (PO4) z I'KPO4) |Og 10(1) = 13.18569 |= 3.0M
3H+30H z 3H,0 log 1o(J)= 42.80169 I= 3.0M

I1=0M: logi05 ] & 62.14464




Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

3Hg(l) 2* +2 (PO 4% 2z Hg(ll) s(PQ), (S) 46.91795 1 3Ho(l)+2HL 2z 2H+Hg(l) sl log 105 ] & 24.6 I=3.0M
2H+2L =z 2HL logi5 | & 26.37138 |=
3Hg() +2L z Ho(ll) sl log 105 | & 50.97138 |=
I1=0M: logio5] & 46.91795

H +Pb(l) 2 +(PO4,)* z Pb(IDH(PO 4) (s) 23.805 1 Pb(I) +H (PQs) z Pb(l)H (POs) log 10o(J) = 11.43
H+ (POA) F4 HPO4) IOq 10(T ) =1 2.375
Pb(ll) + H + (POy)) 2z Pb(IDH (POy) log 10(j) = 23.805

3Pb(l) > +2(PO )* z Pb(ll) 3(PO). (s) 43.53 1 Original data for j at37°C .

5Pb(ll) 2 +(OH)" +3 (PO )% z Pb(I) s(POy) 3(OH) 76.856 7 5Pb+3H ,PQ +H,0z Pby(PO)sOH+7H log 1o(j) = 4.14

(s) 6H+3PO , z 3H,PQ log 1o(] ) = 58.719
OH+Hz HO log 10(1) =13.997
5Pb+3PO 4 +OH z Phy(PO,);0OH log 10(] ) = 76.856

H +(U(V)O )2 + (PO,)% z (U(VI)O )H(PO,) (s) 24.225 1 (UG) +H (POy) z (UQ)H(POy) log 1o(j)= 11.85
H+ (POA) Z HPO4) qu 10(T ) = 12.375
UOG)+H+ (PO) z (UQ)H(POy) log 1o(]) = 24.225

3(UNVNO )2 +2 (PO )% z (U(VNO ,)3(POy) 2 (S) 49.4 1

Be&* +S% z BeS (s) -5.48 1 Be+H,Sz 2H+BeS (s) log 10o(]) = -26.4
2H+S z HS log 10(1) = 20.92
Be+S z BeS(s) logo(])= -5.48

Mdg* +S% z MgS(s) -3.78 1 Mg+H;Sz 2H+ MG (s) log 10o(]) = -24.7
2H+S z HS log 1o(J) = 20.92
Mg+S z M@ (s) log 1o(j)= -3.78

Ca&* +S% z CaS (s) 2.72 1 Ca+H,Sz 2H+CaS (s) log 10(j)= -18.2
2H+S z HS log 10(1) = 20.92
Ca+S z CaS(s) log 10(]) = 2.72

Mn(ll) 2* +S% z Mn(S (s) 13.92 1 Mn(I)+H Sz 2H+Mn()S (s) log 10(J)= -7
2H+S z HS l0g 10(1) =20.92
Mn(ll) +S z Mn(ll) S (s) log 10(]) = 13.92

Fe(ll) 2* +S% z Fe(IDS (s) 17.92 1 Fe(ll) +H,Sz 2H+ Fe(ll) S (s) log 10o(j)= -3
2H+S z HS log 10(]) = 20.92
Fe(ll) +S z Fe(ll) S (s) log 10(]) = 17.92

Co(ll) 2* +S% z Co(IDS (s) 25.62 1 Co(ll) +H,Sz 2H+ Co(ll) S (s) log 10(j)= 4.7
2H+S z HS log 10(1) = 20.92
Co(ll) +S z Co(ll) S (s) log 10(]) = 25.62

Ni2* +S% z NiS (s) 26.62 1 Ni +H,Sz 2H+ NiS (s) log 0(J)= 5.7
2H+S z HS log 1o(]) = 20.92
Ni +S 2z NiS (s) log 10o(]) = 26.62

2Cu(l) * +S% z Cu(l) ;S (s) 48.82 1 2 Cu(l) +H,;Sz 2H+ Cu(l) 2S (s) log 10o(J) = 27.9
2H+S z HS log 10(1) = 20.92
2Cu(l) +S z Cu() .S (s) log 10(]) = 48.82

Cu(l) 2* +S% z Cu(ils (s) 36.12 1 Cu(ll) +H,Sz 2H+ Cu(ll) S (s) log 10(j)= 15.2

2H+S z HS

log 1o(]) = 20.92

Cu(l) +S z Cu(l) S (s

log 10(]) = 36.12
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Z?* +S% z ZnS (s) 24.72 1 Zn +H,Sz 2H+ ZnS (s) log1o(])= 3.8
2H+S z HS log 10(1) = 20.92
Zn +S z ZnS (s) log 1o(]) = 24.72
Sr2* +S% z SIS (s) 0.02 1 Sr +H,Sz 2H+ SIS (s) log 1o(J) = -20.9
2H+S z HS log 1o(1) = 20.92
Sr +S 2 SrS(s) log 10(]) = 0.02
2Ag* +S% z AgS (s) 50.12 1 2Ag +H;Sz 2H+ AgS (s) log 10(]) = 29.2
2H+S z HS log 1o(]) = 20.92
2Ag +S 2 AgS (s) log 10(]) = 50.12
C#* +S2% z CdS(s) 27.92 1 Cd+H,Sz 2H+CdS(s) log 1o(J) = 7.0
2H+S 2z H2S log 10(] ) = 20.92
Cd+S z CdS (s) log 1o(j) = 27.02
2In ¥ +3S% z In,S; (S) 78.97896 1 2In+3H ,Sz 6H+In ;& log 10(]) =15 I1=1.0M
5/ OECET Al AAOA20®) O 7 &I O
6H+3S z 3H,S log 1o(1)= 60.93156 1=1.0M
2In+3S 2 In,S log 10(}) =75.93156 1=1.0M
I=0M:log 5] & " WoRtyWryk
Sn(ll) 2* +S% z Sn(DS (s) 25.92 1 Sn(ll) +H,Sz 2H+ Sn(ll) S (s) log o(j)= 5.0
2H+S z HS l0g 10(1) =20.92
Sn(ll) +S z Sn(ll) S (s) log 10(]) = 25.92
Ba&* +S% z BasS (s) -2.28 1 Ba+H,Sz 2H+ BaS (s) log 1o(J) = -23.3
2H+S z HS log 1o(J) = 20.92
Ba+S z BaS (s) log1o(j)= -2.28
Hg(ll) 2* +S2% z Hg()S (s) 53.02 1 Hg(l) +H,Sz 2H+ Hg(l) S (s) log 10o(J) = 32.1
2H+S z HS log 10(1) =20.92
Hg(ll) +S z Hg(l) S (s) log 10(]) = 53.02
Pb(ll) 2* +S% z Pb(NS (s) 28.82 1 Pb(ll) +H.Sz 2H+ Pb(ll) S (s) logw(j)= 7.9
2H+S z HS log 10(]) = 20.92
Pb(ll) +S z Pb(l) S (s) log 1o(]) = 28.82
2Bi ¥ +3S?2 z Bi,S (s) 82.76 1 2Bi +3H,Sz 6H+Bi ,S log 10(j) = 20
6H+3S =z 3H,S log 1o(1)= 62.76
2Bi+3S 2z Bi,S log 1o(]) = 82.76
Ca* +(S03)% z Ca(SQ)(H 0). 5 (5) 6.64 1
2Ag* +(S03)?% z Ag(SO:) (s) 13.82 1
K" +3Fe(lll) 3 +6(0OH) - +2(SO,)? z 96.492 7 Fe(l) +K+2SO 4, +6H,0z KFe(SOs),(OH)s +6H log 1o(]) = 12.51
KFe(lll) 3(S0s) 2(0H)s (S) 60OH+6H =z 6H,0 log 1o(]) = 83.982
Fe(ll) +K+2SO 4, +60OH z KFe(SQ,) »(OH)s log 10(]) = 96.492
Ca&* +(S04.)* 2z Ca(SQ)(H:0), (s) 4.61 -1E+3 1
4Cu(ll) % +6(0OH) - +(S04% 2z Cu(ll) 4(SO,)(OH)e 68.76 -1.32E45 1
(s)
Sr2* +(S04) % z Sr(SQ,) (s) 6.62 -2E+3 1
2Ag* +(S04)?% 2 Ag(SO) (s) 4.82 -1.7E+4 1
Ba&* +(S0,)?% z Ba(SQ) (s) 9.98 -2.3E+4 1
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference
Pb(ll) 2* +(SO4)Z z Pb(I)(SO 4) (s) 7.79 -1.2E+4 1
Li* +Cl- z LiCl (s) 6.89 -3.6E+4 1
Na +Cl- z NaCl (s) -1.55 1
K +Cl- z KCI (s) -0.90 1
Cu() * +Cl- 2z Cu(lCl (s) 6.73 1
27Zn? +3(0OH) - +Cl- z Zm,CI(OH)3 (s) 26.8 3
Ag" +Cl - z AgCl (s) 9.750 -6.52E+4 1
5Pb(l) 2 +3 (PO )% +Cl- z Pb(ll) 5(PQy)sCl (s) 83.769 7 5Pb+3H ,PQ +Cl z Pbs(PQ;)sCl+6H log 1o(]) = 25.
6H+3P0O 4,z 3HPQ log 1o(]) = 58.
5Pb+3PO 4 +Cl z Phs(POy)sCl log 10(J) = 83.
Pb(ll) 2* +2Cl = z Pb(INCl , (s) 4.78 1
Bi* +2(OH) - +Cl- z BIiOCI (s) 35.796 1 Bi+L 2z BiOL+2H log 10(]) = .
2H+20H z 2H20 |OQ10(T)= 27.
Bi+2O0OH+L z BiOL+2H zo |Og1o(])= 35.
6H* +2 (VO )% 2 VLG (S) 61.66 -1.724E+5 1 2V0O, 2 (V2Q) (s)+2H log 1o(J)= 1.36 JH= -3.4E+4
8H+2(VO 4 z 2VO, log 10(1) = 60.30 H= -1.384E+5
6H+2(VO 4) 2z (V,0)(s) log 1o(] ) = 61.66 _H= -1.724E+5
3H* +(NH3) (ag) +(VO4)* z NH(VO) (s) 35.594 -1.18 2E+5 1 NH +Hy(VQ) z (NH)VOs log1o(J)= 35 _H= -3.00E+4
NH +H z NH log 1o(J) = 9.244 _H= -5.20E+4
2H+ (VO ») 2 H(VO) log 1o(1)= 22.85 H= -3.62E+4
NH3+3H+ (VO ) z (NH)VO; log o(J)= 3 5594  H= -1.182E+5
4H" +Ca? +2 (VO )% z Ca(VQ)a(H-0)s (S) 55.31896 1 2Ca+V 40, 2 2 Ca(VO;)2(H20)4 log 1o(})=  8.20 I=10M
s/ OECET Al AAOA20®j O | /& O
8H+4L =z V.0, logo(J)= 97.15576 1=1.0M
2Ca+8H+4L z 2Ca(V0s)2(H20)s log 10(j)= 105.35576 1=1.0M
divide by 2:
Ca+4H+2L z Ca(VQ)(H0) log 1o(])= 52.67788 1=1.0M
I=0M:log 105] & 53.31896
3Ca? +2(VO ,)* 2 Ca(VOy) »(H:0)s (5) 20.52740 1 | OECET Al AAOA .¥H © J kts¥ i i35 £.0 Mddd 20°C”
4HY +Sr? +2 (VO 4)  z SI'(VOg) 2(H20)4 (S) 60.21896 1 2Sr+V 4,0, 2z 2 ST(VO 3) 2(H20)4 IOg 10(]) =1 8.0 I=1.0M
s/ OECET Al AAOA20®j O | /& O
8H+4L =z Vi.O» log 1o(T)= 97.15576 1=1.0M
2Sr+8H+4L 2z 2Sr(VO3)2(H0)s log 1o(j)= 115.15576 [=1.0M
divide by 2:
Str+4H+2L 2 Sr(VOs)(H.0) log 1o(j)= 57.57788 1=1.0M
I=0M:log  105] & 60.21896
3Sr# +2(VO )% 2z Sry(VO,) 2(H20)s (S) 23.64740 1 | OECET Al AAOA ¥ © T Kk{ dzil idzil.0 Mddd 20°C”
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

4H* +Ba? +2 (VO 5% z Ba(VQ),(H.0)s (s) 63.13896 1 2Ba+V 4,0, z 2 Ba(VOs)2(H.0)s log 1o(]) = 23 .84 I=1.0M
5/ OECET Al AAOA20®) O 7 A& O
8H+4L =z V.0, logo(J)= 97.15576 1=1.0M
2Ba+8H+4L z 2 Ba(V03) z(H20)4 IOg 10(]) = 120.99576 1=1.0M
divide by 2:
Ba+4H+2L z Ba(VQ)a(H:0) log ()= 60.49788 1=1.0M
I= OM:log 105] & 63.13896

3Ba? +2(VO ,)* z Ba(VO,)»(H:0)s (5) 27.44740 1 | OECET A1 AAOA ¥ © T k{ il §dziL.0 Mddd 20°C”

2H* +2Na* +2(CrO 4% z NaCr,Q (s) 12.12 1 2Na+Cr .G z NaCr,O(H:0), log ()= -242
2H+2 (CrO4) 2z Cr,G log 1o(1)= 14.54
2Na+2H+2 (CrO;) z NaCr,0(H,0), logio(j)= 12.12

Cu(ll) 2* +(CrO 4% z Cu(lD(CrO ) (s) 5.44 1

2Ag* +(CrO,)?% z Ag(CrOs) (s) 11.59 -5.8E+4 1

Ba&* +(CrO,)?% z Ba(CrQy) (s) 9.67 -6.6E+4 1

Pb(ll) 2* +(CrO )% z Pb(I(CrO ) (s) 12.6 -4.418E+4 1

Ag" + (MnOy) " 2z Ag(MnQ) (s) 9.88 -2.9E+4 1

AH* +4(H ,AsQ)” 2z AsiQ (s) 40.04 1 4HHAsQ)” z As,Q +6H,0 log1o(j)= 2.76
4H+4 (H,AsQ) z 4 H(H,AsQ) log 1o(1)= 37.28
4H+4 (HAsQ) z As.Q log 10o(]) = 40.04

3Ag* +2(OH) - +(H.AsQ)" z AgAsQ (s) 59.93409 1 3Ag+ (H:AsQ) z AgAsQ +2H log ()= 313 1=01M
2H+20H 2z 2H,0 log 1o(J)= 2799336 1=0.1M
3Ag+ (H.AsQ) +20H z AgAsQ log 1o(j)= 59.29336 1=0.1M
I1=0M:log 105 ] & 59.93409

Sc* +(AsO,)* z ScAsQ (s) 26.7 1

Y3 +(AsO,)*> 2z YAsQ (s) 22.6 1

3Ag* +(AsO)*> z Ag(AsO,) (s) 23.48145 1 | OECET A1 AAOA .8 © 2.2#tld C 01 Mand20°C.

La® +(AsO,)%* z LaAsQ (s) 21.4 1

Pr3* + (AsO,)%* z PrAsQ, (s) 22.0 1

N* + (AsO,) > z NdAsQ (s) 21.9 1

Sm* + (AsO,)*> z SmAsQ (s) 22.7 1

EF* +(AsO)¥ z EuAsQ (s) 22.5 1

Gd* + (AsO,) > z GdAsQ (s) 21.7 1

Tb* + (AsO,4) % z ThAsQ (s) 23.1 1

Dy* + (AsO,)* z DyAsQ (s) 23.8 1

Ho* + (AsO,)* z HoAsQ (s) 22.9 1

Er¥ +(AsO,)* z ErAsQ (s) 225 1

T + (AsO4)* 2z TmAsSQ (s) 23.1 1

YB* +(AsO4.)* z YbAsQ (s) 22.7 1

Lu* +(AsO4)* z LuAsQ (s) 22.7 1

2Na* +(Se03)% z Na(SeQ)(H 20)s (s) -1.9 1

Md* + (Se03)?% z Mg(SeQ)(H 20)s (s) 5.36 1 Original data for J at 20°C.

Mn(ll) 2 +(Se03)* z Mn(l1)(SeO 3) (s) 7.27 1 Original data for j at 20°C.
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Equilibrium reaction Logies | & H (J/moal) Literature Remarks / conversions
reference

Co(ll) ?* +(Se03)% z Co(ll)(SeO 3) (s) 7.08 1 Original data for | tA20°C.

Cu(ll) 2* +(Se03)% z Cu(ll)(SeO 3)(H0). (s) 7.78 1 Original data for j at20°C .

Sr?* +(Se03)% z Sr(Se0s) (s) 6.10 1 Original data for ] at20°C .

2Ag* +(Se03)% z Ag(Seds) (s) 15.55 - 4.47E+4 1

B +(Se03)* z Ba(SeQ) (s) 6.57 -1.7E+4 1

Hg(l) 2" +(SeO3)% z Hg()(SeO 3) (s) 14.63264 1 | OECET Al AAOA 3 © J ki Tft MO ) ° 6t &

2H" +2(NH3) (ag) +(Se0,)% z (NHy)2(SeOy) (s) 18.038 1 2(NH,) + (Se0y) z (NHy)2(SeOy) -0.45
2H+2NH ;2 2NH, 18.488
2H+2NH 5 + (Se0) z (NHy)2(SeOy) i 18.038

2Li * +(Se0.)? z Lio(SeO)(H 0) (s) -2.05 1

Be? +(Se0,)* z Be(SeQ)(H ,0)s (s) 2.94 1

2Na* +(Se0,)% 2z Na(SeQ) (s) -1.28 1

Mg* +(SeO4)?* z Mg(SeQ)(H :0)s () 12 1

2K +(Se0y)% z Ki(SeO,) (s) 0.73 1

Ca* +(Se0,)? z Ca(SeQ)(H ;0), (s) 3.02 8.3E+3 1

Mn(ll) 2 +(Se04,)%* z Mn(I1)(SeO 4)(H0)s (s) 2.05 1

Co(ll) * +(Se04)?% z Co(ll)(SeO 4)(H 20)s (s) 1.53 1

NiZ" +(Se0,)% z Ni(SeOs)(H ;0¥ (S) 1.52 1

Cu(ll) 2* +(Se0,)? z Cu(I)(SeO 4)(H 0)s (s) 2.44 1

Zr** +(Se04) % z Zn(SeQ)(H 20)s (s) 1.52 1

2Rb* +(Se0,)% z RW(SeO;) (s) 0.97 1

Sr?* +(Se04)% z Sr(Se0,) (s) 4.4 - 4E+2 1

2Ag* +(Se0,)?% z Ag(Se0,) (s) 8.91 4.35E+4 1

C* +(Se0,)% z Cd(SeQ)(H,0), (s) 1.85 1

Ba&®* +(Se0,)?% z Ba(SeQ) (s) 7.46 -2.2E+4 1

Pb(ll) 2* +(Se0,)% z Pb(I)(SeO 4) (s) 6.84 -1.5E+4 1

(U(VI)O ) * +(Se04) % z (U(VDO ,)(Se04) (s) 2.25 1

Cu() * +Br- 2z Cu()Br (s) 8.3 1

Ag" +Br- z AgBr (s) 12.3 - 8. 46E+4 1

Hg(ll) 2* +2Br -~ z Hg(I)Br , (s) 19.8 3

Pb(ll) * +2Br - z Pb(I)Br , (s) 5.3 1

Bi®* +2(OH) - +Br- z BIiOBr (s) 35.446 1 Bi+Br z BiOBr+2H = 745
2H+20H 2z 2H,0 = 27.996
Bi +2 OH + Br z BIiOBr+H ,0 = 35.446

2H* +(MoOs) % z Mo@ (s) 8 5.06E+4 1

Mdg* + (MoO,) % z Mg(Mo@ (s) 1.85 1

Ca" +(MoO) > z Ca(MoQ) (s) 7.95 2E+3 1

2Ag* +(Mo0O,) % z Ag(MoQ) (s) 11.55 -5.27E+4 1

Pb(ll) 2* +(MoO)Z z Pb(I)(MoO 4) (s) 15.62 -5.393E+4 1

Cu() * +1 -z Culhl (s) 12 1

P +21 -z Pdl, (s) 31.75948 1 | OECET Al AAOA o) =CB1.]5kat II=L.CM.

Ag- +1 -z Agl (8 16.08 -1.10E+5 1

sn(l) 2 +21 -z Sn()l_, (s) 3.45472 1 | OECET A1l AAOA ;) =5.08, &t 15 4l0M.




Equilibrium reaction Logws | & L H (J/mol) Literature Remarks / conversions
reference
Ho(ll) 25 +21 =z Hg(l  (s) 28.75516 -1.71E+5 1 I/ OECET Al AAOQA ;&) =®7.95kat Ii=D.EM.
| OECEI Al AAOA &l M.( A0 )
Pb(l) > +21 ~z Pb()l , (s) 8.1 -6.2E+4 1
Bi* +31 - z Bil 5 (s) 18.00337 1 /| OEGCET Al AAOQA &) =0 1§.08, ati| ¥ ZO M and 20°C.
2H +(WQ)?% z WO (s) 14.05 -5.43E+4 1
2Ag* +(WQ)?Z z Ag(WQ) (s) 12.12 -6.15E+4 1
Pb(ll) # +(WQ)% z Pb(Il)(WO ) (s) 16.07 -5.23E+4 1
Cu(l) * +(CN) - z Cu(D(CN) (s) 19.5 1.9E+4 1
Z?* +2(CN) - z Zn(CN), (s) 14.68931 1 | OECET Al AAOA ;) =055, &t1d 30
Ag" +(CN) - z Ag(CN) (s) 15.74 1
Ad" + (acetate) - z Ag(acetate ) (s) 2.71 1
2.7. Organic complexation

CHEAQS Next includes three models for orgeomaeplexation, developed and published by Tipping an@votkers. These are

1 Model V or WHAMN (Tipping and Hurley, 1992, 1994);

1 Model VI or WHAM 6 (Tipping, 1998);

1 Model VII (Tipping, 2011).
This document only contains the values of #dwiilibrium constants used in the models. The help file of the program contains information about how to use
and interpret the models. Of course the original papers contain many more details.

27.1. Model V
/191 v{ bSEG AyOfdzRSa Wa2&SHSNIO® LyadkK$yabygt 5081 2a5 GKS WwWolaAr0Q O2yail
These constants are used to calculate values for eight monodentate sites and twelve bidentate sitegicfacidé and humic acids. Details are given in

Tipping & Hurley (1992) and Tipping (1994). The help file of CHEAQS also contains a summary of the model.
In the table the complexes with their constants are given in the following order. For each metal:

W complex of metal with fulvic acid (FA);

() complex of metal hydroxide with fulvic acid (FA);
W complex of metal with humic acid (HA);

() complex of metal hydroxide with humic acid (HA).

Note: for some metals, no constants for the metal hydroxides are given (e.g. Mg and Ca).
Charges are omitted for clarity.
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Logio(K) for:

Metal M FA M(OH} FA M HA M(OH} HA
Be 0.4 0.4 1.7 1.7
Mg 2.2 3.3

Al 0.4 0.4 1.3 1.3
Ca 2.2 3.2

Cr(lll 0.1 0.1 0.5 0.5
Mn(I1) 1.7 1.7 34 34
Fe(ll) 1.3 1.3 2.1 2.1
Fe(lln) -0.2 -0.2 0.8 0.8
Co(ll) 1.7 1.7 2.7 2.7
Ni 14 14 2.7 2.7
Cu(ll 0.8 0.8 1.5 15
Zn 1.3 1.3 2.3 2.3
Sr 23 2.8

Cd 15 15 2.7 2.7
Ba 2.6 3.6

Hg(ll) -0.3 -0.3 0.2 0.2
Pb(ll) 0.9 0.9 1.7 1.7
(U(VDO ») 0.9 0.9 1.3 1.3

2.7.2. Model VI
CHEAQNextl f 82 Ay Of dzZRS&a Wa®RMAMc d+ LY> (IKISaZ oY Doy SKER 6> GKS Wol aA0Q Oz2yaidlyda
constants are used to calculate values for eight monodentate sites, eight bidentate sites (each with thsttesudnd 16 tridentate sites (also eachihw
three subsites), for fulvic acids and humic acids. Details are given in Tipping (1998). The help file of CHEAQS also contairysad svenmaatel.

In the table the complexes with their constants are given in the following order. For each metal:

W complex of metal with fulvic acid (FA);

W complex of metal hydroxide with fulvic acid (FA);
w complex of metal with humic acid (HA);

w complex of metal hydroxide with humic acid (HA).

Note: for some metals, no constants for the metal hydroxides are dizzgn Mg and Ca).
Charges are omitted for clarity.

Logio(K) for:
Metal M FA M(OH) FA M HA M(OH} HA
Mg 1.1 0.7
Al 25 25 2.6 2.6




Logio(K) for:

Metal M FA M(OH} FA M HA M(OH} HA
Ca 1.3 0.7

Cr(1l) 2.2 2.2 2.2 2.2
Mn(I1) 1.7 17 0.6 0.6
Fe(ll) 1.6 1.6 1.3 1.3
Fe(lll) 2.4 24 25 25
Co(ll) 14 14 1.1 1.1
Ni 14 14 1.1 1.1
Cu(ln 2.1 2.1 2.0 2.0
Zn 1.6 1.6 15 15
Sr 1.2 1.1

Cd 1.6 1.6 1.3 1.3
Ba 0.6 -0.2

Eu 24 24 21 21
Hg(ll) 35 35 35 35
Pb(ll) 2.2 2.2 2.0 2.0
(U(VDO ») 2.1 2.1 2.2 2.2

2.7.3. Model VII
/191 v{ bSEG Ftftaz2 AyOfdRS&a Waz2RSt LLQ® Ly G(KS G of S TheStcchstants drekuSedt#o | & A OQ
calculate values for eigimonodentate sites, six bidentate sites (each with three-siibs) and eight tridentate sites (also each with three-siibs), for
fulvic acids and humic acids. Details are given in Tipping et al. (2011). The help file of CHEAQS also contains a swenmuwdgl of

In the table the complexes with their constants are given in the following order. For each metal:

W complex of metal with fulvic acid (FA);

W complex of metal hydroxide with fulvic acid (FA);
w complex of metal with humic acid (HA);

W complex ofmetal hydroxide with humic acid (HA).

Note: for some metals, no constants for the metal hydroxides are given (e.g. Mg and Ca).
Charges are omitted for clarity.

Logio(K) for:
Metal M FA M(OH) FA M HA M(OH} HA
Be 2.02 2.02 2.27 2.27
Mg 0.99 1.14
Al 2.57 2.57 2.82 2.82
Ca 1.13 1.26
Sc 3.28 3.28 3.61 3.61
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Logio(K) for:

Metal M FA M(OH) FA M HA M(OH) HA
Cr(iin 2.89 2.89 3.07 3.07
Mn(Il) 1.76 1.76 1.98 1.98
Fe(ll) 1.46 1.46 1.76 1.76
Fe(lll) 3.12 3.12 3.37 3.37
Co(Il) 1.35 1.35 1.5 15
Ni 1.43 1.43 1.6 1.6
cu(ll) 2.16 2.16 2.38 2.38
Zn 1.68 1.68 1.87 1.87
Sr 1.13 1.32

Y 2.76 2.76 3.03 3.03
Ag 1.27 1.27 1.44 1.44
Cd 1.51 1.51 1.67 1.67
Ba 0.97 1.3

La 2.36 2.36 2.62 2.62
Ce 2.41 2.41 2.66 2.66
Pr 2.59 2.59 2.85 2.85
Nd 2.57 2.57 2.83 2.83
Sm 2.66 2.66 2.93 2.93
Eu 2.62 2.62 2.89 2.89
Gd 2.68 2.68 2.95 2.95
Th 2.76 2.76 3.04 3.04
Dy 2.91 2.91 3.2 3.2
Ho 2.82 2.82 3.1 3.1
Er 2.2 2.92 3.21 3.21
Tm 2.94 2.94 3.23 3.23
Yb 2.94 2.94 3.24 3.24
Lu 2.99 2.99 3.29 3.29
Hg(ll) 3.51 3.51 3.84 3.84
Ph(ll) 2.15 2.15 2.37 2.37
(U(V)O ») 2.38 2.38 2.61 2.61

201



3. Other information

3.1 Molecular weights

This paragraph contains the molecular weights that are included in the fle COMPON.RW64. In the
selection and calculation of the molecular weights sargtrary choices were made. For the cations
and inorganic ligands, the weight of thetal ion was entered. For the organic ligands (including,CN
the weight of the completely deprotonated anion was entered. Please check your own data before
entering concentrations in gii

Atomic weights were taken froBrohaska (2022xcept where stated otherwise.

Component Molecular weight  |Conversion or remarks
H 1.008 0
Li 6.94
Be 9.0122
Na 22.990
Mg 24.305
Al 26.982
K 39.098
Ca 40.078
Sc 44.956
Cr(ll) 51.996
Mn(I1) 54.938
Fe(ll) 55.845
Fe(lll) 55.845
Co(ll) 58.933
Co(lln 58.933
Ni 58.693
cu(l) 63.546
Cu(ln 63.546
Zn 65.38
Ga 69.723
Rb 85.468
Sr 87.62
Y 88.906
Zr 91.224
Pd 106.42
Ag 107.87
Cd 112.41
In 114.82
Sn(ll) 118.71
Sn(1V) 118.71
Cs 132.91
Ba 137.33
La 138.91
Ce 140.12
Pr 140.91
Nd 144.24
Pm 145 taken from Lide (1999)
Sm 150.36
Eu 151.96
Gd 157.25
Tb 158.93
Dy 162.50
Ho 164.93
Er 167.26
™™ 168.93
Yb 173.05
Lu 174.97
Hf 178.49
Pt(Il) 195.08
Hg(ll) 200.59
Pb(ll) 207.2
Bi 208.98
(UVDO ») 270.028 is atomic weight of U + 2 x O




Component Molecular weight  |Conversion or remarks
(OH) 17.007 is atomic weight of O + H
(H.BQ) 60.823 is atomic weight of B + 2 XxXH+3 x O
(CGy) 60.008 is atomic weight of C + 3 x O
(NHs) 17.031 is atomic weight of N + 3 X H
(NG 46.005 is atomic weight of N + 2 x O
(NGy) 62.004 is atomic weight of N + 3 x O
F 18.998
(H,SiO,) 94.097 is atomic weight of Si + 2 XH+4 x O
(POy) 94.970 is atomic weight of P + 4 x O
S 32.06
(SGy) 80.057 is atomic weight of S + 3 x O
(SOy) 96.056 is atomic weight of S + 4 x O
Cl 35.45
(VO,) 114.938 is atomic weight of V + 4 x O
(CrOy) 115.992 is atomic weight of Cr + 4 x O
(MnQ) 118.934 is atomic weight of Mn + 4 x O
(H,AsQ) 124.935 is atomic weight of As + 2 X H+3 x O
(AsQy) 138.918 is atomic weight of As + 4 x O
(Se0y) 126.968 is atomic weight of Se + 3 x O
(SeQy) 142.967 is atomic weight of Se + 4 x O
Br 79.904
(MoQ) 159.946 is atomic weight of Mo (95.96) + 4 x O
| 126.90
(WQ) 247.836 is atomic weight of W +4 x O
(CN) 26.018 is atomic weight of C + N
(acetate) 59.044 is atomic weightof 2Xx C+3xH+2x0
(catechol) 108.096 is atomic weightof 6 X C +4 x H +2x0
(salicylate) 136.106 is atomic weightof 7XxC+4xH+3x0
(phthalate) 164.116 is atomic weight of 8XC+4xH+4x0
(NTA) 188.115 is atomic weight of 6 xC+6xH+N+7x0
(citrate) 189.099 is atomic weight of 6 X C+ 5 x H + 7 X (0]
(HEDTA) 275.237 is atomic weight of 10 xC+15xH+2xN+7x0O
(EDTA) 288.212 is atomic weight of 10X C+ 12X H+2xN+8x O
(DTPA) 388.309 is atomic weight of 14 x C+ 18 X H+3xN +10x O
(glycine) 74.059 is atomic weight of 2 x C + 4xH+N+2x0
(alanine) 88.086 is atomic weight of 3 XC+6xH+N+2x0
(serine) 104.085 is atomic weight of 3XC+6xH+N+3x0
(proline) 114.124 is atomic weight of 5XxC+8xH+N+2x0
(valine) 116.140 is atomic weight of 5 x C +10xH+N+2x0
(threonine) 118.112 is atomic weight of 4 X C+8xH+N+3x 0
(cysteine) 119.138 is atomic weight of 3XC+5xH+N+2x0+ S
(isoleucine) 130.167 is atomic weight of 6 X C+ 12xH+N+2x 0O
(leucine) 130.167 is atomic weight of 6 x C+12xXH+N+2x0O
(asparagine) 131.111 is atomic weight of 4 xC+7xH+2xN+3x0
(aspartate) 132.095 is atomic weightof 4 xC+5xH+N+4x0
(glutamate) 145.114 is atomic weight of 5XxC+7xH+N+4x0
(glutamine) 145.138 is atomic weight of 5XC+9xH+2xN+3x0
(lysine) 145.182 is atomic weight of 6 X C+ 13xH+2XxN+2x0O
(methionine) 148.2 00 is atomic weight of 5x C+10xH+N+2x0+S
(histidine) 154.149 is atomic weight of 6 XC+8xH+3xN+2x0
(phenylalanine) 164.184 is atomic weight of 9xC+10xH+N+2x0
(arginine) 172.188 is atomic weight of 6 X C+ 12xH+4xN+2x0O
(tyrosine) 179.175 is atomic weight of 9xC+9xH+N+3x0
(tryptophan) 203.221 is atomic weightof 11 xC+11xH+2xN+2x0
Mn@ (s) 86.936 is atomic weight of Mn + 2 x O
Cu (s) 63.546
PbQ (s) 239.198 is atomic weight of Pb + 2 x O
S (s) 32.06

3.2. Selection criteria

The followingselection criteria were applied.

1. If values were available from the NIST database 46, those constants were selected.
1.1. If constants were available for ionic strength (1) of 0 and temperature of 25°C, those data

were used. Skip 1.2 and 1.3.
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1.2. If only data were available for ionic strength (1) different from 0 and temperature of 25°C,
those data were extrapolated to 1=0 using the Daxggsation (see o#ine help, item
"Activity correction™). Skip 1.3.

1.3. If only data were available for temperatures different from 25°C, those data were used.
Extrapolation to I=0 was done as described under 1.2. No temperature correction was
performed.

1.4. Values between brackets (classified by Martell & Smith as being "of questionable value™)
wereincluded.

1.5. Several constants had to be converted to a different format before they could be entered. If
this required other constants, already selected constants were used (if necessary after
conversion to the appropriate I).

1.6. If, for solids with the same stoichiometry, two solubility constants were available for
different crystalline forms, the highest solubility constant was selected (i.e. the least soluble
form).

2. If additional constants were available from other sources, those constants were selected if the
data appeared sufficiently compatible with the NH&ita (see the Appendix).

For organic complexation, please refer to chapter 2.

Data fork lis valid for T = 25°C and | = 0 M unless otherwise stated.

Exception: for Pt(ll) there is little information in compiled databases. Therefore, for Pt(Il) original
sources were selected.

3.3. Compatibility of data sources

It is not trivial that data taken from different sources are comparable: many, sometimes
undocumented conversions are done and assumptions m&utae data were taken from other
sources than the NIST database as well. Ingaiagraphit is shown that the other sources are
compatible with the NIST database. In addition, it is shown that redox couples taken from different
sources are compatible with Lide (1999), the "default" source for redox couples.

Complexes

For Turneret al,, the following complexes were checked to confirm compatibilit$h the NIST

database Ag(OH)Ag(OH), AgF AgC] AgCl4, AI(OH) Al(OH}), Al(OH3}, AI(OH) and AlF

For Morel, the following complexes were checked to confirm compatibility with the-th&base:

Ca(OH), Mg(OH), M@H}), Cr(ll1)(OH), H{GR H(CQ), Na(CQ), H(S®, Na(S@ and K(Sk).

For Turner & Whitfieldthe following complexes were checked to confirm compatibility with the
NISTdatabaseHEDTA, HEDTA, NaEDTA, KEDTA, MgEDTA, HNTA, NaNTA, KNTA, MgNTA and CaNTA.

Solids

For Stumm & Morgarthe following solids were checked to confirm compatibility with the NIST
database: Fe(Il)(OkHand Fe(l11)(OH)

For Van Riemsdijk & Keizéne following solids were checked to confirm compatibility with the NIST
database: CaSQOCdS and Cu(ll)S.

Redoxcouples

For More] the following redox couples were checked to confirm compatibility with Lide (1999):
Fe(llN)/Fe(Il) and Cu(ll)/Cu(l).

For Stumm & Morgarthefollowing redox couples were checked to confirm compatibility with Lide
(1999): Co(ll)/Co(ll) and Cu(Il)?Cs).
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3.4. Diameters for MSA-model

For the MSAmodel,diameterswere taken from Simonin (2012019) and Simonin & Verweij (2022)
Thediametersare listed in the following tables:

I cations;
anions;

1

9 chloride complexes;
1 bromidecomplexes;
9 iodide complexes.

Cation Diameter(10°m) | Source

H* 4.39 Simonin (2Q2)

Li* 4.13 Simonin 2022)

Na 2.99 Simonin 2022)

Mg?* 6.01 Simonin 2022)

K* 217 Simonin 2022)

ca&* 5.58 Simonin 2022)

Mn(Iy?* 6.600 Simonin (209)

Co(lly* 6.408 Simonin 2019)

Ni2* 6.322 Simonin 2019)

Cu(lly* 6.218 Simonin 2019)

Zret 6.03 Simonin (207)

S¢* 5.37 Simonin 2022)

Cd* 559 Simonin (207)

B&* 5.06 Simonin 2022)

Pb(IIY* 4.939 Simonin 2019)

Anion Diameter(10°m) | Source

Ct 3.62 Simonin (2017)

Br 3.90 Simonin (2017)

I 4.32 Simonin (2017)

Chloride Diameter(10*°m) | Source Remarks

complex

Mn(I)Ct 6.523 Simonin (209)

Mn(11)Ch 5.482 Simonin (209) | Noi given in NIST
Mn(11)Ck 5.162 Simonin (209) | Noi given in NIST
Mn(I1)Cl> 5.352 Simonin (202) | Noi given in NIST
Co(INCi 6.360 Simonin (209)

Co(IDCG 5.478 Simonin (209) | Noi given in NIST
Co(I)Gt 5.158 Simonin (209) | Noi given in NIST
Co(IGF 5.348 Simonin (209) | Noi givenin NIST
NiCt 6.618 Simonin (209)

Cu(I)Ci 6.202 Simonin (209)

Cu(Ihc 5.513 Simonin (202) | Noi given in NIST
Cu(I)Gt 5.180 Simonin (209) | Noi given in NIST
Cu(I)GF 5.364 Simonin (202) | Noi given in NIST
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ZnCt 6.418 Simonin (209)
ZnCl (aq) 5.495 Simonin (209)
nCt 5.177 Simonin (209)
ZnCl> 5.366 Simonin (209)
cdci 5.751 Simonin (209)
Cdd (aq) 5.549 Simonin (209)
Cd&& 5.237 Simonin (209)
CdCF 5.422 Simonin (209)
Pb(II)Ci 5.134 Simonin (209)
Pb(I1)Gl(aq) 5.658 Simonin (209)
Pb(ING 5.343 Simonin (209)
Pb(INCF 5.516 Simonin (209)
Bromide Diameter(10°m) | Source
complex
ZnBft 6.44 Simonin (2017)
CdBft 5.80 Simonin (2017)
CdBs (aq) 6.00 Simonin(2017)
CdBg 5.81 Simonin (2017)
CdB#?* 5.88 Simonin (2017)
lodide complex | Diameter(10*°m) | Source
Znf 6.33 Simonin (2017)
Cdr 6.01 Simonin (2017)
Cdb (aq) 6.38 Simonin (2017)
Cdk 6.39 Simonin (2017)
Cdi* 6.62 Simonin (2017)
3.5. Literature references

In the table below you will find the numbers as mentioned in Chapter 2, together with the texts used
by the program and the short reference. Full references are given below the table.

Number in chapter 2 | As displayed by program Referencementioned below
1 NIST Database 46 Version 8 NIST (2004)
2 Turner et al. Turner et al(1981)
3 Morel Morel (1983)
4 Turner & Whitfield Turner & Whitfield(1987)
5 after Schindler & Stumm Schindler & Stumm (1987). See also
paragraph 2.3.
6 Stumm & Morgan Stumm & Morgan (1981)
7 Van Riemsdijk & Keizer Van Riemsdijk & Keiz€r984)
8 Lide (Handbook) Lide (1999)
Tipping (1994) Tipping (1994)
Tipping (1998) Tipping (1998)
Tipping et al. (2011) Tipping et al(2011)
12 Azaroual2001) Azarouaket al. (2001)
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