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Prigogine absolute energy attractors for dissolution, protolysis, and reduction-oxidation of sulfur compounds   
  

Substance ΔH°H kJ/mol ΔS°H J/mol/K ΔG°H,kJ/mol GH2gas=85.6 kJ/mol; GH2Saq=53.3896 kJ/mol; GSrhombic=3.5436 kJ/mol; 
H2Sgas formation DG°-33,4 55,7436   favored GH2Sgas=DGHess_H2Sgas+(GSrombic+GH2)= 55,7436 kJ/mol. 
H2Sgas Solubility promote 69,073 GH2Sgas=GH2Saq-(ΔGeq+GH2O) =84,343-(15,27+0)=69,073 kJ/mol; 
H2Sgas -20.6 205.81 -33,4 [1] DGH2Sgas=DHH–T*DSH=-20.6-298.15*0.20581=-81.96 kJ/mol; 
H2Saq -22.9596 -256.064 53,3896 2006. Massachusetts Technology Inst. pH=7.36 Alberty [8] 
H2Saq E°S↓/H2Saq=  -0,025735 V 53,3896 GH2Saq=GSrombic+2GH3O+-(DGeqH2Saq +2GH2O)=53,3896 kJ/mol; 

H2Saq  S+2H(Pt)= H2Saq 53,3866 GH2Saq=DGHessH2S+(2GH(Pt)+GSrombic)=53,3866 kJ/mol; 
HS– -16,3 67 12,5 [1] DGHS–=DHH–T*DSH=-16,3-298,15*0,067=-36,276 kJ/mol; 

HS– Ge- formation 12,5 31,69 Ge-=GHS--(GSr+0,5GH2+DG°HS-)=31,69 kJ/mol; 
HS– E°S↓/S2-= -0,8517V 90,5336 pKa2=19 GHS-aq=GSrombic+2GH2O-(DGeqHS-aq+GOH)=90,5336 kJ/mol; 
HS– pKa1=7.05 favored 81.138   favored GHS–=ΔGeq-GH3O+(GH2S+GH2O)=81.138 kJ/mol; 
HS– pKa2=19 - 92.65 GHS–=GS2-+GH3O-(ΔGeq+GH2O)=92.65 kJ/mol; 

Srombic formation - 3.5436 GSrombic=GH2Sgas-(DGHess_H2Sgas+GH2)=3.5436 kJ/mol; 
Srombic E°S↓/H2Saq=  -0.025735 V 3.5436 favored GSrombic=DGeqH2Saq-2GH3O++(G H2Saq+2GH2O)=3.5436 kJ/mol; 

S2– 33,1 -14,6 85,8 [1] DGHS–=DHH–T*DSH=33,1-298,15*-0,0146=-36,276 kJ/mol; 
S2– Ge- formation 85,8 2*34,1432 2Ge-=GS2--(GSr+DG°S2-)=157,63-(3,5436+85,8)= 2*34,1432 kJ/mol; 

S2– E°S↓/S2-= -0,79853V 157,63 GS2-aq=GSrombic+GH2O-(DGeqS2-aq)=157,63 kJ/mol; 
Formation from elements Srhombic+H2gas=H2Sgas GH2gas=85.6 kJ/mol; shows energy content GH2Sgas=55,7436 kJ/mol;  

Energy content is GH2Sgas=DG°H2Sgas+(GSrombic+GH2)=-33,4+(3.5436+85.6)=55,7436 kJ/mol. [1,8] 
Energy content is GSrombic=GH2Sgas-(DG°H2Sgas+GH2)=55,7436-(-33.4+85.6)=3.5436 kJ/mol. [1,8] 
Formation Srhombic+0,5H2gas+e-=HS-;  

 DG°HS-=GHS--(GSr+0,5GH2+Ge-)=90,5336-(3,5436+0,5*85,6+Ge-)=12,5 kJ/mol. 
Ge-=GHS--(GSr+0,5GH2+DG°HS-)=90,5336-(3,5436+0,5*85,6+12,5)=31,69 kJ/mol. 
GHS-=DG°HS-+(GSr+0,5GH2+Ge-)=12,5+(3,5436+0,5*85,6+31,69)=90,5336 kJ/mol. 

Formation Srhombic+2e-=S2-; DG°S2-=GS2--(GSr+2Ge-)=157,63-(3,5436+2Ge-)=85,8 kJ/mol. 
2Ge-=GS2--(GSr+DG°S2-)=157,63-(3,5436+85,8)=2*34,1432 kJ/mol. 
GS2-=DG°S2-+(GSr+2Ge-)=85,8+(3,5436+2*34,1432)=157,63 kJ/mol. 

Solubility H2Sgas+H2O=H2Saq 3.98 g/L 20° C [30] MH2S=34.08 g/mol product Ksp=[H2Saq]=3.98/34.08=0.11678 M  
at equilibrium constant is Keq=Ksp/[H2O]=0.116784/1/55.3=0.0021118 with free energy change endoergonic  

ΔGeq=-R•T•ln(Keq)=-8.3144*298.15*ln(0.0021118)=GH2Saq-(GH2Sgas+GH2O)=15.27 kJ/mol.  
ΔGeq=GH2Saq-(GH2Sgas+GH2O)=84,343-(69,073+0)=15,27 kJ/mol.  

The free energy per mole of hydrogen sulfide is GH2Sgas=GH2Saq-(ΔGeq+GH2O) =84,343-(15,27+0)=69,073 kJ/mol.  
S2–=Srombic+H2O+2e-; Standard potential E°classic=-0.4763 V [1], plus water account logarithm  

-0.0591/2*log([H2O]1)=-0.0515 and the coupled sum ΔE°=+0.10166-0.37239 expressed absolute potential has  
E°S↓/S2-=E°classic-0.0591/2*log([H2O]1)+ΔE°=-0.4763-0.0515+0.10166-0.37239=-0.79853V;  

 ΔGeqS2-=E˚S2-*F*n=-0,79853*96485*2=-154,09 kJ/mol . GSrombic=3.5436  kJ/mol; 
 DGeqS2-aq=GSrombic+GH2O+2Ge--(GS2-aq)=3,5436+0+2*0-(157,6336)=-154,09 kJ/mol;  
2Ge-=DGeqS2-aq-GSrombic-GH2O+(GS2-aq)=-154,09-3,5436-0+(157,6336)=0 kJ/mol;  
GS2-aq=GSrombic+GH2O+2Ge--(DGeqS2-aq)=3,5436+0+2*0-(-154,09)=157,63 kJ/mol;  

HS-+OH–=Srombic+2H2O+2e-; Standard potential E°classic=-0.478 V [1], plus water account logarithm  
-0.0591/2*log([H2O]2)=-0.103 and the coupled sum ΔE°=+0.10166-0.37239 expressed absolute potential has  

E°S↓/HS-=E°classic-0.0591/2*log([H2O]2)+ΔE°=-0.478-0.103+0.10166-0.37239=-0.8517 V;  
ΔGeqHS-=E HS-*F*n=-0,8517*96485*2=-164,35 kJ/mol;  

DGeqHS-aq=GSrombic+2GH2O+2Ge--(GHS-aq+GOH)=3,5436+2*0+2*0-(90,5336+77,36)=-164,35 kJ/mol; 
GHS-aq=GSrombic+2GH2O+2Ge--(DGeqHS-aq+GOH)=3,5436+2*0+2*0-(-164,35+77,36)=90,5336 kJ/mol; 
2Ge-=DGeqHS-aq-GSrombic-2GH2O+(GHS-aq+GOH)=-164,35-3,5436-2*0+(90,5336+77,36)=0 kJ/mol;  

H2Saq+2H2O=Srombic+2H3O++2e-; Standard potential E°classic=0,142 V [1], plus water account logarithm  
-0,0591/2*log(1/[H2O]2)=0,103 and the coupled sum ΔE°=+0,10166-0,37239 expressed absolute potential has  

E°S↓/H2S=E°classic-0,0591/2*log(1/[H2O]2)+ΔE°=0,142+0,103+0,10166-0,37239=-0,025735 V;  
ΔGeqH2S=E˚H2S*F*n=-0,025735*96485*2=-4,966 kJ/mol ;  

DGeqH2Saq=GSrombic+2GH3O++2Ge--(GH2Saq+2GH2O)=3,5436+2*22,44+2*0-(53,3896+2*0)=-4,966 kJ/mol; 
GSrombic=DGeqH2Saq-2GH3O+-2Ge-+(GH2Saq+2GH2O)=-4,966-2*22,44-2*0+(53,3896+2*0)=3,5436 kJ/mol; favored  
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GH2Saq=GSrombic+2GH3O++2Ge--(DGeqH2Saq +2GH2O)=3,5436+2*22,44+2*0-(-4,966+2*0)=53,3896 kJ/mol; 
2Ge-=DGeqH2Saq-GSrombic-2GH3O++(GH2Saq+2GH2O)=-4,966-3,5436-2*22,44+(53,3896+2*0)=2*0 kJ/mol; 

[1] pKa1=7,05; pKa2=19;  pKa1=7,05 H2S+H2O=HS–+H3O+; Keq1=Ka1/[H2O]=10^(-7,05)/55,3=10^(-8,7927); 
ΔGeq=-R•T•ln(Keq)=-8,3144*298,15*ln(10^(-8,7927))= GHS–+GH3O-(GH2S+GH2O)=50,188  kJ/mol;  
ΔGeq=GHS–+GH3O-(GH2S+GH2O)=81,138+22,44-(53,3896+0)=50,188  kJ/mol ;  
GHS–=ΔGeq-GH3O+(GH2S+GH2O)=50,188-22,44+(53,3896+0)=81,138 kJ/mol ;  

pKa2=19 HS–+ H2O=S2-+H3O+; Keq1=Ka1/[H2O]=10^(-19)/55,3=10^(-20,74); 
ΔGeq=-R•T•ln(Keq)=-8,3144*298,15*ln(10^(-20,74))=GS2-+GH3O-(G HS–+GH2O)=118,40 kJ/mol;  
ΔGeq=GS2-+GH3O-(GHS–+GH2O)=186,4936+22,44-(90,5336+0)=118,40 kJ/mol ;  
GS2-=ΔGeq-GH3O+(GHS–+GH2O)=118,40-22,44+(90,5336+0)=186,4936 kJ/mol ;  
GHS–=GS2-+GH3O-(ΔGeq+GH2O)=186,4936+22,44-(118,40+0)=90,5336 kJ/mol ;  

Sulfur reduction inverse potential: Srombic+2H3O++2e-=H2Saq+2H2O; -E°S=0,025735 V;  
2H(Pt)+2H2O=2H3O++ 2e-;      E°H=-0,27073 V; summary reaction Srombic+2H(Pt)=H2Saq; 
ΔGeq=(E˚H-E°S)•F•n=(-0,27073+0,025735)*96485*2=-0,244995*96485*2=-47,277 kJ/mol;  

DGHessH2S=GH2Saq-(2GH(Pt)+GSrombic)=53,3866-(2*48,56+3,5436)=-47,277 kJ/mol .  
GH2Saq=DGHessH2S+(2GH(Pt)+GSrombic)=-47,277+(2*48,56+3,5436)=53,3866 kJ/mol;  

Alberty [8] and CRC [1] data: GH2gas=85,6 kJ/mol , GH2Saq=53,3866 kJ/mol [8] and DG°H2O=-237,191 kJ/mol; 
DG°H2Sgas=-81,98 kJ/mol [1]  allow calculating free energy content GSrombic=3,5436 kJ/mol; GO2gas=303,1 kJ/mol, etc. 
relative to the zero of water and carbon dioxide gas reference GH2O=GCO2gas=Ge-=0 kJ/mol.  

[1] H2SO4(l) Formation from elements sulfuric acid liquid and sulfates:  Srombic+2O2gas+H2gas=H2SO4(l);  
DG°H2SO4Form=GH2SO4(l)-(GSrombic+2GO2+GH2gas)=-690,0   kJ/mol; [1] Content per mol of H2SO4(l) is  
GH2SO4(l)=DG°H2SO4Form+(GSrombic+2GO2+GH2gas)=-690,0+(3,5436+2*303,1+85,6)=5,3436  kJ/mol;  

[1] Formation SO3 from free elements Srombic+1,5O2gas=SO3: DG°SO3Form=GSO3-(3,5436+1,5*303,1)= -373,8 kJ/mol; 
GSO3=DG°SO3Form+(GSrombic+1,5GO2)=-373,8+(3,5436+1,5*303,1)=84,3936 kJ/mol;  

The formation of 100% sulfuric acid when oleum dissolves in water is exoergonic SO3+H2O=H2SO4(l):  
 DG°SO3+H2O=GH2SO4(l)-(GSO3+GH2O)=5,1436-(84,2436+0)= -79,1 kJ/mol;  

[1] The protolysis pKa1=-2,8 equilibrium H2SO4+H2O=HSO4-+H3O+ in mol fractions is calculated by dividing  
the acid Keq1=Ka1/[H2O]=10^(2,8)/55,3=11,41 constant Ka1 by water [H2O]=55,3 M. Prigogine attractor and  
Hess expression are equal exoergonic: ΔGeqH2SO4=-R•T•ln(Keq)=-8,3144*298,15*ln(11,409717)=-6,0349 kJ/mol  

GH3O is ΔGeqH2SO4=GHSO4-+GH3O-(GH2SO4+GH2O)=27,5835+22,44-(56,0586+0)=-6,0349 kJ/mol  
GHSO4-=ΔGeqH2SO4-GH3O+(GH2SO4+GH2O)=-6,0349-22,44+(56,0585+0)=27,5835 kJ/mol; content H2SO4 obtained 

GH2SO4=GHSO4-+GH3O-(ΔGeqH2SO4+GH2O)=27,5835+22,44-(-6,035+0)=56,0585 kJ/mol;  
Protolysis  HSO4-+H2O=SO42-+H3O+ pKa2=1,99  

Keq2=Ka2/[H2O]=10^(-1,99)/55,3=0,0001850 energy change has  
 ΔGeqHSO4=-R•T•ln(Keq2)=-8,3144*298,15*ln(0,000185)=GSO42-+GH3O-(GHSO4-+GH2O)= 21,3069 kJ/mol. Hess  
expression ΔGeqHSO4=GSO42-+GH3O-(GHSO4-+GH2O)=26,4509+22,44-(27,584+0)=21,3064 kJ/mol free energy of  

GHSO4-=GSO42-+GH3O-(ΔGeqHSO4+GH2O)=26,4509+22,44-(21,3069+0)=27,584kJ/mol  and  
SO42- anion mol is GSO42-=ΔGeqHSO4-GH3O+(GHSO4-+GH2O)=21,3069-22,44+(27,584+0)=26,4509 kJ/mol;  

 [1] HSO4- Formation Srombic+2O2gas+0,5H2gas+e-=HSO4-; Ge-=161,206 kJ/mol; GHSO4=27,5835 kJ/mol; pKa2=1,99;  
 DG°HSO4=GHSO4-(GSrombic+2GO2+0,5GH2gas+Ge-)=27,5835-(3,5436+2*303,1+0,5*85,6+161,206)=-744,5 kJ/mol;  
GHSO4=DG°HSO4+(GSrombisks+2GO2+0,5GH2gas+Ge-)=-744,5+(3,5436+2*303,1+0,5*85,6+161,206)=27,5835 kJ/mol;  
Ge-=GHSO4-(GSrombic+2GO2+0,5GH2gas+DG°HSO4)= 27,5837-(3,5436+2*303,1+0,5*85,6-744,5)=119,54 kJ/mol;  

 [1] SO42- Formation Srombic+2O2gas+2*e-=SO42-;  
DG°SO42=GSO42-(GSrombic+2GO2+2Ge-)=26,44977-(3,5436+2*303,1+2*80,603)= -744,5 kJ/mol; 

2Ge-=GSO42-(GSrombic+2GO2+DG°SO42)=26,44977-(3,5436+2*303,1-744,5)=161,20617=2*80,603 kJ/mol; 
 [8] SO42- Formation Srombic+2O2gas+2*e-=SO42-;  

 DG°SO42=GSO42-(GSrombic+2GO2+2Ge-)=26,44977-(3,5436+2*303,1+2*80,603)=-747,75 kJ/mol;  
2Ge-=GSO42-(GSrombic+2GO2+DG°SO42)=26,44977-(3,5436+2*303,1-747,75)=164,456=2*82,228 kJ/mol;  
https://en.wikipedia.org/wiki/Sulfur_dioxide 

Solubility constants in mol fractions Keq=Ksp/[H2O] calculates dividing saturate product with water [H2O].  
Saturated dissolute 94 g/L SO2 M=64,066 g/mol [SO2]=94/64,066=1,46724 M sulfurous MH2SO3=82,075 g/mol  

acid density 1,05 g/mL mas msolution=1050 g/L and mH2O=1050-120,4327=929,5673 g; nH2O=929,5673/18=51,64 M  
give water concentration. Mas of acid mH2SO3=[SO2]*MH2SO3=1,46724 M*82,075 g/mol=120,4237 g/L. Free energy 
change in: SO2gas+H2O=H2SO3aq for constant Ksp=[H2SO3]/[SO2gas]/[H2O]=1,46724/1/51,64=0,02841286 is  

ΔGeqH2SO3=-R•T•ln(Keq)=-8,3144*298,15*ln(0,02841286)=GH2SO3-(GSO2gas+GH2O)=8,827285 kJ/mol  
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free energy change ΔGeqH2SO3=GH2SO3-(GSO2gas+GH2O)=101,54764-(7,44883+0)=8,827285 kJ/mol. 
GSO2

gas=GH2SO3-(ΔGeqH2SO3+GH2O)=101,54764-(8,827285+0)=7,44883 kJ/mol ; 2=<pH<7 [17] 
Formation from free elements Srombic+O2gas=SO2gas: DG°SO2Form=GSO2gas-(3,5436+303,1)=-300,1 kJ/mol;  

GSO2gas=DG°SO2Form+(GSrombic+GO2)=-300,1+(3,5436+303,1)=6,5436 kJ/mol;  
Sulfurous acid formation from elements Srombic+1,5O2gas+H2gas=H2SO3aq and solubility SO2gas+H2O=H2SO3aq.  

Substance ΔH°H,kJ/mol ΔS°H,J/mol/K ΔG°H,kJ/mol Biochemistry water has standard free energy GH2O=85,6 kJ/mol [8] 
H2O -285,85 69,9565 -237,191 GH2O=ΔGH2OAlberty-(ΔG°H2O)=-151,549-(-237,191)=85,6 kJ/mol . 
H2O -286,65 -453,188 -151,549 DGH=DHH-T*DSH=-286,65-298,15*-0,453188=-151,549 kJ/mol;  
SO3 -441,0 113,8 -373,8 [1] ΔGH=ΔHH-T*ΔSH=-441-298,15*0,1138=-474,92947 kJ/mol ; 
SO3 formation liq uid -373,8 84,3936 GSO3=DG°SO3Form+(GSrombic+1,5GO2)=84,3936 kJ/mol; 

H2SO4 -814,0 156,9 -690,0 [1] ΔGH=ΔHH-T*ΔSH=-814,0-298,15*0,1569=-860,78 kJ/mol ; 
H2SO4 formation liquid -690 5,3436 GH2SO4=DG°H2SO4+GSrombic+2DGO2+ GH2gas+GH2O=5,3436  kJ/mol; 
H2SO4 pKa1=-2,8 protolysis 56,0585 GH2SO4=GHSO4-+GH3O-(ΔGeqH2SO4+GH2O)=56,0585 kJ/mol; 
HSO4- -909,3 20,1 -744,5 [1] ΔG=ΔH-T*ΔS=-909,3-298,15*0,0201=-915,293 kJ/mol;  

HSO4Ge- formation -744,5 119,54 Ge-=GHSO4-(GSrombic+2GO2+0,5GH2gas+DG°HSO4)=119,54 kJ/mol; 
HSO4- pKa2=1,99 protolysis 27,584 GHSO4-=ΔGeqH2SO4-GH3O+(GH2SO4+GH2O)=27,584 kJ/mol; 

SO42-Ge- formation -744,5 80,603 [1] 2Ge-=GSO42-(GSrombic+2GO2+DG°SO42)=161,2062=2*80,60 kJ/mol;  
SO42- -907,62 -536,2 -747,77 [8] DGSO42-=DH–T*DS=-907,62-298,15*-0,5362=-747,75 kJ/mol; 

SO42-Ge- formation[8] -747,75 82,228 [8] 2Ge-=GSO42-(GSrombic+2GO2+DG°SO42)=164,456=2*82,228 kJ/mol; 
SO42- pKa2=1,99 protolysis 26,4509 GSO42-=ΔGeqHSO4-GH3O+(GHSO4-+GH2O)=26,4509 kJ/mol; 2=<pH<7 
SO42- E°HSO3–= 0,10726  26,44996 GSO42–=ΔGeqHSO42–-3GH3O+(GHSO3+4GH2O)=26,44996 kJ/mol;  
SO42- E°SO32–= 0,05576 26,44996 GSO42–=ΔGeqSO32--2GH3O+(GSO32-+3GH2O)=26,44996 kJ/mol;  
SO42- E°SO32–= -1,2522 54,9256 GSO42–=ΔGeqSO32–OH-GH2O+(GSO32-+2GOH)=54,9256 kJ/mol ; 
SO2gas −296,81 248,223 -300,1 [1] ΔGH=ΔHH-T*ΔSH=-296,81-298,15*0,248223=-370,82 kJ/mol ; 
SO2gas formation -300,1 6,5436 GSO2=ΔG°SO2Form+(GSrombic+GO2)=6,5436 kJ/mol; 
SO2gas Ksp=0,02841 2<pH<7 7,44883 GSO2gas=GH2SO3-(ΔGeqH2SO3+GH2O)=7,44883 kJ/mol; 
H2SO3 formation [8] -509,736 34,0575 GH2SO3=ΔG°H2SO3+(GSrombic+1,5DGO2+GH2gas)=34,0575 kJ/mol; 
H2SO3 pKa1=1,857  34,0575 GH2SO3=GHSO3-+GH3O -(ΔGeqH2SO3+GH2O)=34,0575 kJ/mol; pH=1,85 
HSO3- -626,2 139,7 -527,7 [1] ΔGH=ΔHH-T*ΔSH=-626,2-298,15*0,1397=-667,85 kJ/mol; 
HSO3- Ge- formation -527,7 128,2536 Ge-=GHSO3--(GSrom+1,5DGO2+GH2

gas/2+DG°HSO3)=128,2536  kJ/mol; 
HSO3- pKa2=7,172  32,125 GHSO3-=GSO32-+GH3O-(ΔGeqHSO3+GH2O)=32,125 kJ/mol;  
HSO3- E°HSO3–= 0,10726  73,072 GHSO3=GSO42–+3GH3O-(ΔGeqHSO4–+4GH2O)=73,072 kJ/mol; 
SO32- E°SO32–= 0,05576  60,56996 GSO32-=GSO42–+2GH3O-(ΔGeqSO32-+3GH2O)=60,56996 kJ/mol; 
SO32- -635,5 -29 -486,5 [1] ΔGH=ΔHH-T*ΔSH=-635,5-298,15*-0,029=-626,85 kJ/mol; 
SO32- Ge-formation -486,5 38,242 2Ge-=GSO32--(GSrom+1,5DGO2+GH2

gas/2+DG°SO32)=76,484=2*38,24 kJ/mol; 
SO32- pKa2=7,172  43,0036 GSO32-=ΔGeqHSO3+GH3O-(GHSO3-+GH2O)=43,0036 kJ/mol; pH=7,172; 
SO32- E°SO32–OH= -1,25223 141,8484 GSO32-=GSO42–+GH2O-(ΔGeqSO32–OH +2GOH)=141.8484 kJ/mol; pH>7  

https://en.wikipedia.org/wiki/Sulfurous_acid 
[1] At equilibrium in mol fractions Keq=Ka/[H2O] dividing the acid constant by water [H2O]=55,3 M.  

Free energy change of protolysis H2SO3+H2O=HSO3-+H3O+; equilibrium  
pKa1=1,857; Keq1=Ka1/[H2O]=10^(-1,857)/55,3=10^(-3,5997251) is  

ΔGeqH2SO3=-R•T•ln(Keq1)=-8,3144*298,15*ln(10^(-3,5997251))=20,5075 kJ/mol.  
 ΔGeqH2SO3=GHSO3-+GH3O-(GH2SO3+GH2O)=32,125+22,44-(34,0575+0)=20,5075 kJ/mol.  

GH2SO3=GHSO3-+GH3O -(ΔGeqH2SO3+GH2O)= 32,125+22,44-(20,5075+0)=34,0575 kJ/mol; pH=1,857  
Formation [8] ΔG°H2SO3=GH2SO3-(GSrombic+1,5DGO2+GH2gas)=34,0575-(3,5436+1,5*303,1+85,6)= -509,736 kJ/mol; 

GH2SO3=ΔG°H2SO3+(GSrombic+1,5DGO2+GH2gas)=-509,736+(3,5436+1,5*303,1+85,6)=34,0576 kJ/mol; 
[1] Protolysis HSO3-+H2O=SO32-+H3O+; pKa2=7,172; Keq2=Ka2/[H2O]=10^(-7,172)/55,3=10^(-8,9147);  

 ΔGeqHSO3=-R•T•ln(Keq2)=-8; 3144*298,15*ln(10^(-8,9147))=50,8848 kJ/mol;  
 ΔGeqHSO3=GSO32-+GH3O-(GHSO3-+GH2O)=60,56996+22,44-(32,125+0)=50,8848 kJ/mol;  
GSO32-=ΔGeqHSO3+GH3O-(GHSO3-+GH2O)=50,8848-22,44+(32,125+0)=60,56996 kJ/mol;   
GHSO3-=GSO32-+GH3O-(ΔGeqHSO3+GH2O)=60,56996+22,44-(50,8848+0)=32,125 kJ/mol;  

Formation HSO3–=Sromb+1,5O2+H2gas/2+e-;[1] SO42–=Sromb+1,5O2+H2gas/2+2e-; [1,8]  
Formation DG°HSO3=GHSO3--(GSrom+1,5DGO2+GH2

gas/2+Ge-)=101,54764-(3,544 +1,5*303,1+85,6/2+Ge-)=-527,7  kJ/mol;  
Ge-=GHSO3--(GSrom+1,5DGO2+GH2

gas/2+DG°HSO3)=101,54764-(3,544 +1,5*303,1+85,6/2-527,7)=128,2536  kJ/mol;  
Formation DG°SO32=GSO32--(GSrom+1,5DGO2+GH2

gas/2+2Ge-)=90,9781-(3,544 +1,5*303,1+85,6/2+2Ge-)=-486,5 kJ/mol;  
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2Ge-=GSO32--(GSrom+1,5DGO2+GH2
gas/2+DG°SO32)=90,9781-(3,544 +1,5*303,1+85,6/2-486,5)=76,484=2*38,242 kJ/mol;  

2<pH<7 HSO3–+4H2O=SO42–+3H3O++2e-; Classic standard potential E°classic=0.172 V [1], plus water account 
-0.0591/2*log(1/[H2O]4)=0.206 and common sum ΔE°=+0.10166-0.37239 absolute potential has  

E°HSO3–=E°-0,0591/2*log(1/[H2O]4)+ΔE°=0,172-0,0591/2*log(1/55,3^4)+0,10166-0,37239=0,10726 V; 

2<pH<7,172 EHSO3–=E°HSO3–+0,0591/2*log =0,10726  V +0,0591/2*log  

ΔGeqHSO3–=E°HSO4–•F•n=0,10726*96485*2=20,69796 kJ/mol,  
 ΔGeqHSO3–=GSO42–+3GH3O+2Ge--(GHSO3+4GH2O)=26,44996+3*22,44+2*0-(73,072+4*0)=20,69797 kJ/mol ;  
GHSO3=GSO42–+3GH3O+2Ge--(ΔGeqHSO4–+4GH2O)=26,44996+3*22,44+2*0-(20,69796+4*0)=73,072 kJ/mol ; 

GSO42–=ΔGeqHSO42–-3GH3O-2Ge-+(GHSO3+4GH2O)=20,69796-3*22,44-2*0+(73,072+4*0)=26,44996 kJ/mol ;  
2Ge-=ΔGeqHSO42–-3GH3O-GSO42–+(GHSO3+4GH2O)=20,69796-3*22,44-26,44996+(73,072+4*0)=2*0 kJ/mol ;  

HSO3–+4H2O=SO42–+3H3O++2e-; SO32-+3H2O=SO42–+2H3O++2e-; 
pH>7,172 SO32-+3H2O=SO42–+2H3O++2e-; Classic standard potential E°classic=0,172 V [1] , plus water account  
-0.0591/2*log(1/[H2O]3)=0.15449 and common sum ΔE°=+0.10166-0.37239 absolute standard potential is  
E°H2SO3=E°Classic-0,0591/2*log(1/[H2O]3)+ΔE°=0,172-0,0591/2*log(1/55,3^3)+0,10166-0,37239=0,055763 V;  

pH>7,172 EHSO3=E°HSO3+0,0591/2•log =0,055763 V +0,0591/2•log
 ΔGeqHSO3=E°HSO3•F•n=0,055763*96485*2=10,7600 kJ/mol;  

 ΔGeqSO32-=GSO42–+2GH3O+2Ge--(GSO32-+3GH2O)=26,44996+2*22,44+2*0-(60,56996+3*0)=10,7600 kJ/mol ;  
GSO42–=ΔGeqSO32--2GH3O-2Ge-+(GSO32-+3GH2O)=10,7600-2*22,44-2*0+(60,56996+3*0)=26,44996 kJ/mol ;  
GSO32-=GSO42–+2GH3O+2Ge--(ΔGeqSO32-+3GH2O)=26,44996+2*22,44+2*0-(10,7600+3*0)=60,56996 kJ/mol ;  
2Ge-=ΔGeqSO32--2GH3O-GSO42–+(GSO32-+3GH2O)=10,7600-2*22,44-26,44996+(60,56996+3*0)=2*0 kJ/mol ;  

Formation Sromb+2O2gas+2e-=SO42-;  
 ΔGSO42-=GSO42--(GSromb+GO2gas+2*Ge-)=26,44996-(3,5436+2*303,1+2*94,841)=-744,5 kJ/mol; 

2*Ge-=GSO42--(GSromb+2*GO2gas+ΔGSO42-)=26,44996-(3,5436+2*303,1-744,5)=161,20636=2*80,60318 kJ/mol; 
SO32–+2OH–=SO42–+H2O+2e-; pH>7; - Standard potential E°classic=-0.93 V [1], plus water account logarithm  

-0.0591/2*log([H2O])=0.0515 and the coupled sum ΔE°=+0.10166-0.37239 expressed absolute potential has  
E°SO32–OH=E°classic-0,0591/2*lg([H2O])+ΔE°=-0,93-0,0591/2*log(55,3)+0,10166-0,37239=-1,25223 V; 

E SO32–OH=E°SO32–OH+ •log =-1,252 V+ •log
 

 ΔGeqSO42–OH=E°SO32–OH•F•n=-1,25223*96485*2=-241,6428 kJ/mol ; 
 ΔGeqSO32–OH=GSO42–+GH2O+2Ge--(GSO32-+2GOH)=54,9256+0+2*0-(141,8484+2*77,36)=-241,6428 kJ/mol ;  
GSO32-=GSO42–+GH2O+2Ge--(ΔGeqSO32–OH +2GOH)=54,9256+0+2*0-(-241,6428+2*77,36)=141,8484 kJ/mol ;  
GSO42–=ΔGeqSO32–OH-GH2O-2Ge-+(GSO32-+2GOH)=-241,6428-0-2*0+(141,8484+2*77,36)=54,9256 kJ/mol ;  
2Ge-=ΔGeqSO32–OH-GH2O-GSO42–+(GSO32-+2GOH)=-241,6428-0-54,9256+(141,8484+2*77,36)=2*0 kJ/mol ;  
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