Aris Kaksis 2026. Riga Latvian University
Prigogine absolute energy attractors for dissolution, protolysis, and reduction-oxidation of sulfur compounds

Substance |AH s '/ moll AS°H /motk|AG° 1, mol|  GH22=85.6 '/imol; GH2:0¢=53.3896 “//mol; Gerhombic=3.5436 “'/mol;
H,58% | formation | AG®-33,4 | 55,7436 | favored Gn2:8=AGuess_12:2H(GsrombictGuz)= 55,7436 '/mol.
H, =5 | Solubility | promote | 69,073 |Gi2-#*=Grpz-aq-(AGeq+Griz0) =84,343-(15,27+0)=69,073 “/umor;
H,58es -20.6 205.81 -33,4  [1] AGu2:8*=AHu—T*ASp=-20.6-298.15*0.20581=-81.96 /moi;
Hz5aq | -22.9596 | -256.064 | 53,3896 [2006. Massachusetts Technology Inst. pH=7.36 Alberty [8]

HzSaq  |E°sym2saq=|-0025735V| 53,3896 |Gh2:aq=Gsrombict2Gr30+-(AGequ2saq +2GH20)=53,3896 </ imol;

H50g ST2H(Pt)=  HaSaq 53,3866 Gu2:ag=AGressi2s (2 Grpty+G e rombic)=53,3866 X'/ moi;

HS- -16,3 67 12,5 |[1] AGus=AHu-T*ASu=-16,3-298,15%0,067=-36,276 '/ mol;

HS™ Ge. | formation 12,5 31,69 Ge=Gus-(Gort+0,5Gm2+AGn:-)=31,69 /mol;

HS E°sps2= | -0,8517V | 90,5336 | pKax=19 Gus-ag=Gsrombict2GH20-(AGeqHs-aetGon)=90,5336 “/mor;

HS  |pKai=7.05| favored | 81.138 | favored Gus =AGeq-Guzo(Gr2:+Gu20)=81.138 /ol

HS- pKao=19 - 92.65 Gus-=G2-+Gu30-(AGeqtGu20)=92.65 *'/imol;

rombic | formation - 3.5436 Grombic=GH2525-(AGHess_12:2+Gu2)=3.5436 “'/moi;

rombic  |E®s|/H2saqg=|-0-025735 V| 3.5436 |favored Gsrombic=AGequz5aq-2Gn30+H(G H252q+2GH20)=3.5436 '/moi;
- 33,1 -14,6 85,8 [1] AGus=AHp-T*ASp=33,1-298,15%-0,0146=-36,276 /mol;

2~ G.. |formation 85,8  |2*34,1432| 2Gc.=G:2-(G:r+AG®:2.)=157,63-(3,5436+85,8)= 2%34,1432 Y/ ino1;
> | E°sus2= -0,79853V| 157,63 G 2-0q=Grrombic-FG1120-(AGeq-2-00)=157,63 Yot

Formation from elements ShombictH22=H,58% G22%=85.6 “'/mol; shows energy content Guz+8%=55,7436 '/moi;
Energy content is Gu2:2=AG 128" +(GsrombictGr2)=-33,4+(3.5436+85.6)=55,7436 /o1 [1,8]
Energy content is Gsrombic=GH2:8%-(AG°n2:8%+Gu2)=55,7436-(-33.4+85.6)=3.5436 /o1 [1,8]
Formation Sombict0,5H28*5+e=HS";

AG°ns=Grs-~(Gart0,5Gu2+Ge-)=90,5336-(3,5436+0,5%85,6+Ge-)=12,5 X/ mol.
Ge-=Gro-~(Gr+0,5Gm2+AGn:-)=90,5336-(3,5436+0,5%85,6+12,5)=31,69 “//mol.
Gus-=AG°us+H(Gor+0,5Gn2+Ge.)=12,5+(3,5436+0,5%85,6+31,69)=90,5336 </ mo1.

Formation Sombict2e=5%"; AG®:2=G2--(Gr+2Ge-)=157,63-(3,5436+2Gc.)=85,8 '/ mol.
2Ge-=G2--(G+AG®:2.)=157,63-(3,5436+85,8)=2%34,1432 /0.
G2-=AG® 2. H(Gr+2Ge.)=85,8+(3,5436+2%34,1432)=157,63 *//mol.
Solubility H258+H>O=H3 549 3.98 &/L 20° C [30] MHu2:=34.08 &/mo1 product Ksp=[H25:]=3.98/34.08=0.11678 M
at equilibrium constant is Keq=Ksp/[H20]=0.116784/1/55.3=0.0021118 with free energy change endoergonic
AGeg=-ReTeIn(Kcq)=-8.3144%298.15*In(0.0021118)=Gu2saq-(Gr2-8*+Gn20)=15.27 /mol.
AGeq=Gr25aq-(GH2:2+GH20)=84,343-(69,073+0)=15,27 “/mol.
The free energy per mole of hydrogen sulfide is Gu2:8*=GH25aq-(AGeq+Gu20) =84,343-(15,27+0)=69,073 /ol
2= rombictH20+2¢"; Standard potential E°classic=-0.4763 V [1], plus water account logarithm
-0.0591/2*log([H20]')=-0.0515 and the coupled sum AE°=+0.10166-0.37239 expressed absolute potential has
E°s1/$2-=E°classic-0.0591/2*log([H20]")+AE°=-0.4763-0.0515+0.10166-0.37239=-0.79853V;

AGeq:2-=E’ 2. *F*n=-0,79853%96485*2=-154,09 /o1 . Grombic=3.5436 “'/mol;
AGeq:2-00=Gsrombict G202 Ge-~(Gi2-00)=3,5436+0+2%0-(157,6336)=-154,09 </ 1n,;
2Ge=AGeq:2-a4-Gsrombic-Gr20H(G2-aq)=-154,09-3,5436-0+(157,6336)=0 '/ 1n1;

G2-ag=Gsrombic TGH20T2Ge--(AGeqi2-a9)=3,5436+0+2%0-(-154,09)=157,63 *'/mo1;

H5+OH =5 1ombict2H20+2¢7; Standard potential Eclassic=-0.478 V [1], plus water account logarithm
-0.0591/2*log([H20]*)=-0.103 and the coupled sum AE°=+0.10166-0.37239 expressed absolute potential has

E°s /ms-=E classic-0.0591/2*log([H.0]?)+AE°=-0.478-0.103+0.10166-0.37239=-0.8517 V;
AGequs-=E p--*F*n=-0,8517%96485%2=-164,35 “//mmoI;

AGegns-ag=GsrombicT2GH2012Ge-~(Grs-ag+Gon)=3,5436+2*0+2*0-(90,5336+77,36)=-164,35 *'/mol;
Gus-ag=Grombic t2GH202Ge--(AGegns-aqtGon)=3,5436+2*0+2*0-(-164,35+77,36)=90,5336 *'/mol;
2Ge=AGeqns-ag-Gerombic-2Gr20H(GHs-aetGon)=-164,35-3,5436-2*0+(90,5336+77,36)=0 “'/1m,l;

H;52q1t2H20=5 ombict2H30%+2¢; Standard potential E°classic=0,142 V [1], plus water account logarithm
-0,0591/2*log(1/[H20]*)=0,103 and the coupled sum AE°=+0,10166-0,37239 expressed absolute potential has

E°sm2s=E °classic-0,0591/2*1log(1/[H20]?)+AE®=0,142+0,103+0,10166-0,37239=-0,025735 V;
AGequ2-=E’n2:*F*n=-0,025735%96485%2=-4,966 “'/1n, ;
AGeqn2:04=Gsrombic T2GH30+12Ge--(GH25aH2GH20)=3,5436+2%22,44+2*%0-(53,3896+2%0)=-4,966 “'/1mo1;
Grombic=AGequz:aq-2Gn30+-2Ge-H(Gr2:aq+2Gu20)=-4,966-2%22,44-2*0+(53,3896+2%0)=3,5436 *'/1m01; favored
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Gu2:a0=Gsrombic T2GH30+12Ge--(AGeqn2saqg +2GH20)=3,5436+2%22,44+2*%0-(-4,966+2*0)=53,3896 “//mmo1;
2Ge-:AGeqH2 aq'G rombic'2GH3O++(GH2 aq+2GHZO):'4,966-3,5436-2*22,44+(53,3896+2*0):2*0 kJ/mol;

[1] pKa1=7,05; pKa2=19; pKa1=7,05 H25+H,0=HS+H307; Keqi=Ka1/[H20]=107705/55 3=10/3.792D);
AGeg=-ReTeIn(Kcq)=-8,3144%298,15*In(10"372)= Gy +Gn30-(Gr2:+Gu20)=50,188 </nmoi;
AGeq=Gus-+Gu30-(Gu2s+Gr20)=81,138+22,44-(53,3896+0)=50,188 /ny01 ;
Gus=AGeq-GuzoH(Gr2:+Gu20)=50,188-22,44+(53,3896+0)=81,138 </ 1n ;

pKa2=19 HS+ H,0=52+H30"; Keqi=Ka1/[H20]=101"C19)/55,3=10/(20.74);
AGeg=-ReTeIn(Kcq)=-8,3144%298,15*In(10"2%")=G 2. +Gu30-(G ns-+Gn20)=118,40 X/p;
AGeq=G:2+Gu30-(Gus-+Gu20)=186,4936+22,44-(90,5336+0)=118,40 /1101 ;
G2-=AGeq-Gu3oH(Gu+—+Gu20)=118,40-22,44+(90,5336+0)=186,4936 '/ 1n ;
Gu:=G:2-+Gu30-(AGeqtGu20)=186,4936+22,44-(118,40+0)=90,5336 </ 1no ;
Sulfur reduction inverse potential: Srombict2H30™+2e=H35.4+2H20; -E°:=0,025735 V;
2H(Pt)+2H,O=2H30"+ 2¢;  E°y=-0,27073 V; summary reaction Srombict2H(Pt)=H2%aq;

AGeq=(E u-E°:)*Fen=(-0,27073+0,025735)*96485%2=-0,244995*96485%*2=-47,277 ¥/ 1mo1;
AGessn25=Gr25aq-(2G e+ Girombic)=53,3866-(2%48,56+3,5436)=-47,277 </ mo1 .
GH25a¢=AGHessi25H2GHpotGrombic)=-47,277+(2*48,56+3,5436)=53,3866 “//mor;

Alberty [8] and CRC [1] data: Gu22*=85,6 “//mol , GH2:4¢=53,3866 “/mol [8] and AG°m20=-237,191 “/mor;
AG®u2:2=-81,98 M/no1 [1] allow calculating free energy content Gerombic=3,5436 '/mol; G028*=303,1 /01, etc.
relative to the zero of water and carbon dioxide gas reference Gu20=Gc028=Ge.=0 /mol.

[1] H2504) Formation from elements sulfuric acid liquid and sulfates: Srombict2028*+H28*=H2504);
AG°u2504Form=GH2504(1)-( Gsrombict2G02+Gr25%)=-690,0 X/imo1; [1] Content per mol of H2SOx( is
Gu2804(=AG 1250 4Form (G srombict2G02+Gr2%%)=-690,0+(3,5436+2*303,1+85,6)=5,3436 “'/mol;

[1] Formation SO; from free elements Srombict1,5028%=503: AG°s03Form=Gs03-(3,5436+1,5%303,1)= -373,8 X/ 1n;
Gs03=AG°s03Form+(Gsrombict1,5G02)=-373,8+(3,5436+1,5%303,1)=84,3936 '/ 1m,;
The formation of 100% sulfuric acid when oleum dissolves in water is exoergonic SO3+H2O=H2504q):
AG®s03:120=Gn2504()-(Gs03+Gu20)=5,1436-(84,2436-+0)= -79,1 X/ 1no1;

[1] The protolysis pKai=-2,8 equilibrium H2SO4+H,0=HSO4+H30" in mol fractions is calculated by dividing
the acid Keqi=Ka1/[H20]=10"?¥/55,3=11,41 constant Ka1 by water [H20]=55,3 M. Prigogine attractor and
Hess expression are equal exoergonic: AGegraso4=-ReTeIn(Keq)=-8,3144%*298,15*In(11,409717)=-6,0349 “//1nq1

Gu30 i AGequ2504=Grsos-+Gu30-(Grasos+Gnz0)=27,5835+22,44-(56,0586+0)=-6,0349 </
Gus04-=AGeqn2s04-Gr30H(Grzs04+Gr20)=-6,0349-22,44+(56,0585+0)=27,5835 X//mo1; content H>SO. obtained
G2504=Grso4-+Gr30-(AGequzs04+Gr20)=27,5835+22,44-(-6,035+0)=56,0585 *//mol;

Protolysis HSO4+H20=S04>+H30" pKa»=1,99

Keq2=Ka2/[H20]=107C199/55,3=0,0001850 energy change has
AGeqHso4=-R‘T‘ln(Keq2)=-8,3 144*298,15*11’1(0,000185)ZG5042_+GH30-(GHso4_+GH20): 21,3069 kJ/mol. Hess

expression AGequs04=Gso42-+Gu30-(Gus04-+Gu20)=26,4509+22,44-(27,584+0)=21,3064 /01 free energy of

Gus04-=Gs042-+Gu30-(AGequs04+GH20)=26,4509+22,44-(21,3069+0)=27,584" /o1 and
SO4? anion mol is Gso042-=AGequs04-Gr30H(Grs04-+GH20)=21,3069-22,44+(27,584+0)=26,4509 “'/1n1;

[1] HSO4 Formation Srombict2028%+0,5H,2%5+e-=HS04"; Ge.=161,206 '/ mo1; Grs04=27,5835 X/ mo1; pKa2=1,99;
AG°us04=Gus04-(Gsrombict2G0210,5Gn28%+Ge-)=27,5835-(3,5436+2%303,1+0,5%85,6+161,206)=-744,5 /nol;
Gus04=AG°us04(Gsrombiskst2G02+0,5GH225+Ge.)=-744,5+(3,5436+2*303,1+0,5%85,6+161,206)=27,5835 “'/mo1;
Ge-=Gus04-(Gsrombic t2G0210,5Gn28+AG uso04)= 27,5837-(3,5436+2%303,1+0,5%85,6-744,5)=119,54 X/ 1n1;

[1] SO4* Formation Srombict202885+2*e-=5047;

AG°504:=Gs042-(Gsrombict2G02+2Ge.)=26,44977-(3,5436+2*303,1+2*80,603)= -744,5 /nmo1;
2Ge=Gs042-(Girombict2G02+AG5042)=26,44977-(3,5436+2*303,1-744,5)=161,20617=2%80,603 *//1l;

[8] SO4* Formation Srombict202885+2*e-=5047;
AG®°5042=Gs042-(Grombict2G02+2Ge.)=26,44977-(3,5436+2*303,1+2%80,603)=-747,75 *//mol;
2Ge-=Gs042-(Girombict2G02tAG5042)=26,44977-(3,5436+2%303,1-747,75)=164,456=2%82,228 '/ 11;
https://en.wikipedia.org/wiki/Sulfur dioxide

Solubility constants in mol fractions Keq=Ksp/[H20] calculates dividing saturate product with water [H20].

Saturated dissolute 94 8/t SO2 M=64,066 &/mo1 [SO2]=94/64,066=1,46724 M sulfurous Mu2503=82,075 &/mol
acid density 1,05 &/mr mas msolution=1050 &/t and mu20=1050-120,4327=929,5673 g; nn20=929,5673/18=51,64 M
give water concentration. Mas of acid mu2s03=[SO2]*Mmn2s03=1,46724 M*82,075 &/1mo=120,4237 &/1.. Free energy
change in: SO»8%+H>,0=H2S034q for constant K=[H2SO3]/[SO-2]/[H20]=1,46724/1/51,64=0,02841286 is

AGegn2s03=-ReTeIn(Keq)=-8,3144%298,15*In(0,02841286)=Gn2503-(Gs028*+Gn20)=8,827285 X'/ mol
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free energy change AGequ2s03=Gr2503-(Gs028*+Gn20)=101,54764-(7,44883+0)=8,827285 </mm,1.

G3022=G2503-(AGeqi2s03+Gn20)=101,54764-(8,827285+0)=7,44883 X'/ o1 ; 2=<pH<7 [17]

Formation from free elements SrombictO28=5028%: AG°s02Form=Gs022%~(3,5436+303,1)=-300,1 /pmor;
Gs025=AG°s02Form(GrombictG02)=-300,1+(3,5436+303,1)=6,5436 '/ 1n,1;
Sulfurous acid formation from elements Srombict1,50285+H28=H35 03,9 and solubility SO28*+H>0=H25034q.

Substancel AH°u/mol IAS®1,"/moik| AG®n,"/mol| Biochemistry water has standard free energy Gn20=85,6 '/mol [8]
H,0 -285,85 69,9565 | -237,191 | Gm20=AGn20aerty-(AG°H20)=-151,549-(-237,191)=85,6 X'/ mo1 .
H,O -286,65 | -453,188 | -151,549 AGy=AHu-T*ASy=-286,65-298,15*-0,453188=-151,549 “/p,o1;

SO; -441,0 113,8 -373,8 [1] AGu=AHu-T*ASy=-441-298,15*0,1138=-474,92947 /o1 ;
SO; |formation liq uid -373,8 | 84,3936 Gs03=AG°s03Form™(Grombict1,5G02)=84,3936 X'/ mot;
H>SO4 8140 | 1569 -690,0 [1] AGu=AHu-T*ASu=-814,0-298,15*0,1569=-860,78 /moi ;
H>SO4 | formation liquid -690| 5,3436 |Gu2s04=AG°n2504+Grombict2AGo2+ G228 +Gr20=5,3436 </ mol;
H>SOs | pKai=-2,8 protolysis | 56,0585 Gu2s04=Gusos-+Grzo-(AGequzs04+Gr20)=56,0585 X/moi;
HSO4 -909,3 20,1 -744.5 [1] AG=AH-T*AS=-909,3-298,15*0,0201=-915,293 kJ/mol;
HSO4Ge..| formation -744.,5 119,54 Ge=Gus04-(Gsrombict2G02+0,5Gm28*+AG 1s04)=119,54 X/im;
HSO4 | pKa2=1,99 protolysis| 27,584 |Gusos-=AGeqn2s04-Gu3o+(Gr2s04+Gr20)=27,584 X/moi;
SO4>Ge.| formation  -744,5 80,603 [1] 2Ge=Gs042-(G:rombict2G02+AGs042)=161,2062=2%80,60 '/, ;
SO4* -907,62 -536,2 | -747,77 8] AGsos> =AH-T*AS=-907,62-298,15%-0,5362=-747,75 “'/mol;
SO4*Ge. |formation[8]| -747,75 | 82,228 [[8] 2Ge.=Gs042-(Gsrombict2G02+AG s042)=164,456=2%82,228 X'/pq;
SO | pKa2=1,99 |protolysis| 26,4509 |Gso42-=AGequso4-Guzo+H(Gusos-+Gn20)=26,4509 X/ o1, 2=<pH<7
SO4* Eusoz= | 0,10726 | 26,44996 |Gso4>-=AGequsos2--3Gn30+(Guso3+4Gn20)=26,44996 </ imoi;
SO4* E°s03= | 0,05576 | 26,44996 |Gso4>-=AGeqs032--2Gu30+H(Gs032-+3Gn20)=26,44996 X'/ 1no1;
SO4* E°s032= -1,2522 | 54,9256 |Gsos2=AGeqs032-0u-Gu20+H(Gs032-+2Gon)=54,9256 X/ ;
SO-8» | —296,81 248,223 | -300,1 | [1] AGu=AHu-T*ASy=-296,81-298,15*0,248223=-370,82 “/ino1 ;
SO,#s | formation  -300,1 6,5436 Gs02=AG°s02Form™(GsrombictG02)=6,5436 X/ moi;
S0,8 |Ksp=0,02841 2<pH<7 | 7,44883 Gs028=GH2503~(AGeqr2503+GH20)=7,44883 X/ 015
H>SO; |formation [8] -509,736 | 34,0575 Gu2s03=AG 12503 G rombict1,5DG02+GH2gas)=34,0575 Y/ mol;
H>SO; | pKa1=1,857 34,0575 |Gn2s03=Gns03-+Gn30 -(AGeqn2s03+Gn20)=34,0575 X/mo1; pH=1,85
HSOs -626,2 139,7 -527,7 |[1] AGu=AHu-T*ASy=-626,2-298,15*0,1397=-667,85 /moi;
HSOs™ (Ge. formation -527,7 | 128,2536 |  Ge=Grisos.~(Gromt1,5AGor+Grr®/ 2+AG 11503)=128,2536 /o
HSO;5 | pKa2=7,172 32,125 |Gus03-=Gs032-+Gu30-(AGequs03+Gu20)=32,125 /mol;
HSOs3 | E°hmsoz = 0,10726 | 73,072 Grs03=Gs04>-T3GH30-(AGeqnsos 4G20)=73,072 /imoi;
SOs* E°s030-=  0,05576 | 60,56996 Gs032=Gs042-+2Gn30~(AGeqs032-+3G120)=60,56996 X'/ imol;
SO -635,5 -29 -486,5 |[1] AGu=AHu-T*ASu=-635,5-298,15*-0,029=-626,85 /imoi;
SO3* |G..formation -486,5 38,242 2G.=Gs032--(G rom"‘1,5AG()2+GH2gaS/2+AGOs()32):76,484:2*38,24 kj/mol;
SOs* | pKa2=7,172 43,0036 | Gs032-=AGequs03+Guzo-(Guso3-+Gn20)=43,0036 </mo1; pH=7,172;
SO3> | E%o32-0on= | -1,25223 | 141,8484 | Gs032-=Gs042-+Gn20-(AGeqso32-0n +2Gon)=141.8484 ¥/ 101, pH>7

https://en.wikipedia.org/wiki/Sulfurous_acid
[1] At equilibrium in mol fractions K¢q=Ka/[H20] dividing the acid constant by water [H>2O]=55,3 M.
Free energy change of protolysis H2SO3+H,O=HSO3+H30"; equilibrium
pKai1=1,857; Keqi=Ka1/[H20]=1071857)/55 3=10/ 33997251 g

AGegn2s03=-ReTeIn(Keq1)=-8,3144*298,15*In(107->3997251)=20,5075 X'/ mol.
AGeqn2503=Grs03-+Gr30-(Gr2s03+Gr20)=32,125+22,44-(34,0575+0)=20,5075 *'/mol.

Gu2s03=Gus03-+Gu30 ~(AGequzs03+Gnzo)= 32,125+22,44-(20,5075+0)=34,0575 *'/mo1; pH=1,857
Formation [8] AG°H2503=GH2803~(Grombict1,5DG0r+Gr2gas)=34,0575-(3,5436+1,5%303,1+85,6)= -509,736 X'/ imo1;
Gu2503=AG 12503 Gsrombict 1,5DG02+GH2gas)=-509,736+(3,5436+1,5%303,1+85,6)=34,0576 </ mor;
[1] Protolysis HSO3+H20=S03>+H30"; pKax=7,172; Keq2=Kao/[H20]=10"7-172)/55 3=1 0N 3.9147);

AGequs03=-ReTeIn(Keq2)=-8; 3144%298,15*In(10782147)=50,8848 X'/ 1nol;

AGeqns03=Gs032-+Gu30-(Grs03-+Gn20)=60,56996+22,44-(32,125+0)=50,8848 '/ 1ni;

Gs032-=AGequs03+Guzo-(Gus03-+Gn20)=50,8848-22,44+(32,125+0)=60,56996 '/ 1n,i;

Gus03-=Gs032-+Gu30-(AGequs03+Gn20)=60,56996+22,44-(50,8848+0)=32,125 </ 1n,;

Formation HSO3 =5;omb+1,50:+H,8%/2+e-;[1] SO4> =S rompb+1,50,+H28%5/2+2¢; [1,8]

Formation AG°us03=Gus03--(Gsrom™1,5AG02+Gr2®*/2+Ge.)=101,54764-(3,544 +1,5*%303,1+85,6/2+G..)=-527,7 K ol
Ge=Grs03--(Gsromt1,5AG02+Gu2®*/2+AG us03)=101,54764-(3,544 +1,5*303,1+85,6/2-527,7)=128,2536 K ol

Formation AG°s03:=Gs032--(Gsromt1,5AG02+Gu2®*/2+2G..)=90,9781-(3,544 +1,5*303,1+85,6/2+2G..)=-486,5 K ot
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2Ge=Gs032--(GsromT1,5AG02+Gr28*/2+AGs03,)=90,9781-(3,544 +1,5%303,1+85,6/2-486,5)=76,484=2%38,242 “/,,,;;
2<pH<7 HSO; +4H,0=S04> +3H30"+2¢"; Classic standard potential E°assic=0.172 V [1], plus water account
-0.0591/2*log(1/[H20]*)=0.206 and common sum AE°=+0.10166-0.37239 absolute potential has
E°ns03-=E°-0,0591/2*log(1/[H20]*)+AE°=0,172-0,0591/2*l0g(1/55,3"*)+0,10166-0,37239=0,10726 V;
2- +13 2- +13
2<pH<7,172 Enssos =E°usos +0,0591/2*10g e irgis =0,10726 V +0,0591/2%0g g s pigfs
AGeqHso3_=E°Hso4_‘F‘1’1:0,10726*96485*2220,69796 kJ/mol,
AGequs03-=Gs042-+3Gn30+2Ge-(Grso3+4Gn20)=26,44996-+3*22,44+2*%0-(73,072+4*0)=20,69797 X/ moi ;
Gus03=Gs042-+3Gu30+2Ge-(AGequsos+4Gn20)=26,44996+3%22,44+2%0-(20,69796+4*0)=73,072 /o1 ;
Gs042-=AGequso42--3Gn30-2Ge-+(Grso3+4Gn20)=20,69796-3%22,44-2*0+(73,072+4%0)=26,44996 /o1 ;
2Ge=AGeequso42--3Gu30-Gso42-+H(Guso3+4Gu20)=20,69796-3%22,44-26,44996+(73,072+4%0)=2*0 X/ pm; ;
HSO5; +4H,0=S04> +3H30"+2¢7; SO +3H,0=S0+> +2H;0™+2¢;
pH>7,172 SO3*+3H20=S04> +2H30"+2e"; Classic standard potential E°assic=0,172 V [1] , plus water account
-0.0591/2*log(1/[H20]*)=0.15449 and common sum AE°=+0.10166-0.37239 absolute standard potential is
E°H2503=E°Classic-0,0591/2*1og(1/[H.0]*)+AE°=0,172-0,0591/2*10og(1/55,3"*)+0,10166-0,37239=0,055763 V;

2-]. +12 2. +12
PH>7,172 Ensos=E°nso:+0,0591/2+log (g gsils ~0,055763 V +0,0591/2+log g omrriolk:
3 2 3 2

AGeqHso3=E°Hso3‘F‘n:0,055763*96485*2210,7600 kJ/mol;
AGeqs032-=Gs042-12Gu3012Ge-~(Gs032-+3Gn20)=26,44996+2%22, 44+2*0-(60,56996+3*0)=10,7600 “'/ 1o ;
Gs042-=AGeqs032--2GH30-2Ge+(Gs032-+3Gu20)=10,7600-2*22,44-2%0+(60,56996+3*0)=26,44996 “'/ 1o ;
Gs032-=Gs042-12Gu302Ge--(AGeqs032-+3GH20)=26,44996+2%22, 44+2*0-(10,7600+3*0)=60,56996 “'/ 1 ;
2Ge=AGeqs032--2Gn30-Gso42-+(Gs032-+3Gr20)=10,7600-2*22,44-26,44996+(60,56996+3*0)=2*0 X'/ 11, ;

Formation Sromp+20,85+2e=S04";
AGs042=Gs042-~(Gsromb+ G 0285 +2*Ge.)=26,44996-(3,5436+2%303,1+2*94,841)=-744,5 X/ 1mo;
2#Ge-=Gs042-~(Giromb+2* G028 +AGs042-)=26,44996-(3,5436+2*303,1-744,5)=161,20636=2%80,60318 “//101;
SO3*+20H =S0+*+H,0+2¢"; pH>7; - Standard potential E°c1assic=-0.93 V [1], plus water account logarithm
-0.0591/2*1og([H20])=0.0515 and the coupled sum AE°=+0.10166-0.37239 expressed absolute potential has
E°s032-0n=E classic-0,0591/2*1g([H2O])+AE°=-0,93-0,0591/2*log(55,3)+0,10166-0,37239=-1,25223 V;
2- 2.

E 8032—0H=E°so32—0H+@ *log E: 832}{25?]2 =1,252 Vol *log {: g?“?)fﬁ]z
AGeqso42-0n=E°s032-on*Fen=-1,25223%96485%2=-241,6428 /o1 ;
AGeqs032-0n=Gs042-+Gn2012Ge~(Gs032-+2Gon)=54,9256+0-+2*0-(141,8484+2*77,36)=-241,6428 /o1 ;
Gs032-=Gs042-+Gn2012Ge~(AGeqso32-on +2Gon)=54,9256+0-+2*0-(-241,6428+2%77,36)=141,8484 /01 ;
Gs042-=AGeqs032-0n-GH20-2Ge+H(Gs032-+2Gon)=-241,6428-0-2%0+(141,8484+2*77,36)=54,9256 /o ;
2Ge=AGeqs032-01-Gn20-Gs042-+(Gs032-+2Gon)=-241,6428-0-54,9256+(141,8484+2%77,36)=2*0 X/pn; ;
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