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

Solubility N28*+H,0+AG=N2,q increases molar nitrogen energy from Gn2£%=-9,55 X/imo1 t0 Gn2aq=18,7 ¥'/mol.

Published content of Alberty dissolute nitrogen absolute free energy in one mol is Gn2aqua=18,7 ¥'/mol, if pure
gas mol fraction is one [N2¢*]=1. Hundred grams of water dissolute nitrogen gas 0,00175 &/100¢_n20, which has
density 996 g/L. [8,1] Solubility Ks=[N2aqua]=0,00175/100,00175%996/28,02=0,01743/28,02=0,000622045 M
and Prigogine attractor constant is Keq=Ksp/[H20]=0,000622045/55,3=10"*4%, Endoergonic Prigogine attractor
for solubility reaction has positive: AGeq=-ReTeIn(Kcq)=-8,3144%298,15*In(10"-49489)=28,25 X/, value.

Hess sum energy change coincides AGptessN2aqua=GN2aqua-(GN285+GH20)=18,7-(-9,55+0)=28,25 X/io1 within
absolute free energy scale. One mol Gn28=Gnzaqua-(AGspHess\2aquatGr20)=18,7-(28,25+0)=-9,55 /o1 contains
the free energy below the zero reference for water Gu20=0 ¥'/mo1. The molar energy of solute the content
increases to Gnzaqua=18,7 ¥'/mol. It is activated solute N2aqua at pH=7,36 . [8] Alberty

2NH3,q Formation Nagt3H2aq>2NHi3aq by energies Gn2ag=18,7 Y/mol, GH2a¢=103,24 /o1, GNu3ag=91,1 /ol
from aqua elements is 2AGress NH3ag=2GNH3ag-(GN2aqt3* GH2a)=2%91,1056-(18,7+3%103,24)=2*-73,1 /01
exoergonic and from N»#-+3H,8>2NH;32% gaseous Gn22=-9,55 Y/mo1, Gr22=85,64 /o1, Grnu3=81,67 X/mol
is exoergonic t00 Gress NH3E=2GNu3E%-(Gn2243 *Gr2%*)=2*81,67-(-9,55+3%85,64)=-84,03=2*-42,015 *//mol.
[8] Formation from the elements Gn225=-9,55 /o1, GH22*=85,64 '/mo1 in an exergonic, spontaneous reaction

2AGNH385=2Gnu3- (G285 +3*Ga®™)= 2%107,285-(-9,55+3*85,64)=2*-16,4 ¥'/mo1 the content per mole
2Gnu3E=2AG N3 H(Gra®+3 * Gua®%)=2*-16,4+(-9,55+3%85,64)=214,57=2*107,285 ¥'/mo1 of ammonia

remains positive. [1,8]

Solubility NH3%*+H,0=NH3.q the energy decreases to Gyuzag=91,1 */mo1 from Gyuze=107,3 ¥'/no and is
favorable Prigogine attractor [NHazaq]/[NH38]/[H20]=Keq=exp(-AGeq/R/T)=exp(16200/8,3144/298,15)=688,87.
AGeq=Gnu3ag-(Gnm3®+Gi20)=91,1-(107,3+0)=-16,2 ¥'/mo1. Keq*[H20]=[NH3,q]=688,87%55,3=38094,5 M.

Dissolution is exothermic AHnydration=AH°NH3aq-AH Nu32*-AH  120=-132,5608+45,94-286,65=-373,27 /mol;
El’ltI'Opy decreases SHydration:ASONH3aqua'ASONH3gas'ASOHZO:-739,2922-192,77-69,9565=-1002 J/mol/K~
Solubility product is exoergonic AGuydration=AHHydration-T *ASHydration=-373,27-298,15%-1,002=-74,5237 *I/mo1.
Constant is favorable, spontaneous, because the solubility (hydration) constant K, is greater than one:

[NH3aq]/[NH32]/[H20]=Keq=exp(-AGrydration/R/T)=exp(74523,7/8,3144/298,15)=1013.056.

NHiaq solution Gyas™=AGnH3aq-(AGhydrationstGH20)=91,1056-(-74,5537+0)=165,7 </mo1;[ 1,8]
Solutions for ammonia at pH=7,36, as ammonia dissolves in water by spontaneously hydration. [1,8]
Exoergonic reaction NH3#+H,0=NH3,q has free energy decrease from Gnuz®=107,3 “/mo1 to Gnrzag=91,1 ¥/mol.

Substance | AHu woi  [AS°H mork | AG H/mol
N, 838 2*-42,015 (format NH3| -9,55
N2ag —10,54 98,1 18,7
N283  INo®+H0=N 2, pH=7,36 -9,55

NH38* | AGhydration | =74,5537 165,7
NH;8% 2*-16,4 | formation | 107,285
[1]NH3& | —45,9 192,77 -16,4
NH3s.q |-132,5608| -739,2922 | 87,859
NH3.q pKoeq= 6,4947 91,1
NH4" PKacg=10,99AGaeq=62,73 50,81

G022=303,1 “/mo1; Gn22=-9,55 Y/mo1; GH22*=85,6 '/ mol;
G2 =2Gnm3-(2AGONR3ES+3* Gr2t*)=-9,55 M/ mol;
Solution Naag at pH=7,36 [8] .
GNzgaS:GNZaqua-(AGsp_NZaqua+GH20):18’7'(28925+0):'9’55 kJ/mOI;
GrnusE®=AGnuszaq-(AGuydrationstGr20)=165,7 ¥/mor;[ 1,8]

[1,8] 2Gnu32=2AG°Nm32*+(GN2 843 *Gu22%)=2%107,3 “/mol;
AG°Nu325=AHu—T*ASH=-45,9-298,15%0,19277=-103,37 “/mno1;
AG=AHu-T*ASy=-132,5608-298,15%-0,739292=87,859 “//mo1;[8]
Gru3aq=GrnuatGon-(AGheqtGr20)=91,1 ¥/mo1; Wikipedia [28]

Grnua+=Gnm3aqtGr30-(AGa+Gr20)=50,81 X/poi;

The classical ammonia protolytic base NH3,q+H20=NH4"+OH" constant without accounting the water has
Ky=[NH4"]*[OH]/[NH3aq]=10"*732) the exponent value pKy=4,752. [1] The thermodynamic base constant
calculates from the protolysis equilibrium with accounting a water concentration [H2O]=55,3 M
Koeq=Ks/[H2O]=[NH4 T*[OH )/ [NH3aq[/[H20]=1074752)/55,3=3,20% 1 0" D=1 0 (6:4947),
The Prigogine attractor constant of ammonia protolysis is pKpeq=6,4947 endoergonic, because
the absolute free energy change by attractor and in Hess sum is positive and identical:
AGpeq=-ReTeIn(Kbeq)=-8,3144%298,15*In(10"0**N)=Grnpas+Gon-(GruzagtGu20)=37,0715 /i ;
AGHess_beq=GOnua++Gon-(GnuzaqtGr20)=50,81+77,36-(91,0985+0)=37,0715 /o1 . Wikipedia [28]
Gru3aq=GruatGon-(AGheqtGr20)=50,81+77,36-(37,0715+0)=91,0985 “'/1n, .
The protolysis of a weak acid NHs*+H20=NH3,q+H30" pKacq=10,99 is the minimum of the endoergonic
AGieq=-ReTeIn(Kaeq)=-8,3144%298,15*In(10 %) =Gru3nydration Guzo-Gnua+-Gr20=62,73 /ol standard

energy

change in the Prigogine attractor AGaeq=-R*T*In(Kaeq). The free energy content of ammonium per mole is
Grnua+=Gnm3aqtGr30-(AGa+Gr20)=91,0985+22,44-(62,73+0)=50,81 </, .
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The free energy content of one mole ammonia in water solution is Gyu3ag=91,1 */mol .
Endoergonic ammonia protolysis accumulates energy in the products Gyusa++Gon-=50,81+77,36=128,17 /0.
The classic acid NHg*=H"+NH3aqua protolysis pKa=9,25 does not include water like as zero Gu20=0 X/mor.
Formation Gnzaqg=18,7 X/mot; GH2ag=103,2 /mo1; Gn28%=-9,55 X/imo1; Gr25*=85,6 X/mor; 0,5N284+2H,2=NH4"+ e-;
AG°Nu4+= Grigs+Ge-~(0,5N85+2H,2%9)=50,81+36,315-(-9,55/2+2%85,6)=-79,3 X/moi; [1,8]
Ge-=AG°NH4+-Gnpg+H(0,5N 255+ 2 H»88)=-79,3-50,81+(-9,55/2+2%85,6)=36,315 '/mo1; [1,8]
GnN28=-9,55 Y/imo1; GH22=85,6 “/mol; G022=303,1 X/ imo1; AG®rN03=-109,55 /o1, AG°N02-=-33,01 /i1, [8]
Guno3=AG°uN03H(0,5GN28%+1,5G 028%+0,5GH28%)=-80,7+(0,5*-9,55+1,5*303,1+0,5%85,6)= 411,975 “/moi; [1]
Ge-=Gno3-~(0,5Gn22+1,5G 022+AG No3-)=395,445-(0,5*-9,55+1,5*303,1-109,55)=55,12 "/mor; [8]
Ge-=Gno3-~(0,5Gn225+1,5G 022+AG No3-)=395,445-(0,5%-9,55+1,5%303,1-111,3)=56,87 “/moi; [1,8]
Guno2=AG°HN02H0,5GN285+G0285+0,5Ga=-46+(0,5%-9,55+303,1+0,5%*85,6)=295,025 *//mo1; [1,8]
Ge-=Gno2-~(0,5Gn22+G 028%+AGN02-)=300,513-(0,5*-9,55+303,1-32,2)=34,388 </ imos; [1,8]
Ge-=Gno2-~(0,5N2255+0,85+AG N02-)=300,513-(0,5*-9,55+303,1-33,01)=35,198 “'/1no1; [8]
Formation from elements AG°n0#=Gn0%*-0,5Gn2E%-G02/2=234,375-0,5%-9,55-303,1/2=87,6 /1. [1,8]
Content in one mol Gno®* Form=AG°N0E*+0,5GN225+G02/2=87,6+0,5%-9,55+303,1/2=234,375 /ol [1,8]

Substance| AHH"/mol |AS°H/movk| AG®H, /ol
HNO: E°unvoo=  0,86926 V| 295,025 |Guno2=Gnos-+3Gu3o-(AGeqno3+4Gu20)=295,025 X/ mol;
HNO; protolize |pK.=3,15| 295,025 Gno2=Gno2-+Gu30-(AGeqno2+Gr20)=295,025 X/mol;
HNO> 79,5 2541 | 460 |CRC[I]
HNO; | Formation | -46,0 295,025 |Guno28¥=AG un022254+0,5Gn08%+1G028+0,5GH25%=295 /ol
NO; -104,6 -123,0 -32,2  |[1] AG°=AH-T*AS=-104,6-298,15%-0,123=-33,02 “/n01; [1]
NO, Ge-| formation | -32,2 | 34,388 |Ge-=Gno2--(0,5Gn22"+G 022 +AGN02-)=34,388 /mol;
NO; 104,19 | -238,7 | -33,01 |AGO=AH-T*AS=-104,19-298,15%-0,2387=-33,02 “/,.; [8] pH=7,36
NO, Ge-| formation -33,01 35,198 [Ge-=Gno2--(0,5N285+0,2354+AG N02-)=35,198 X/ mor;
NO:; EONOZ—:‘O,81776 V| 300,97 [Gno2 =Grno3 +2Gu30-(AGegno2-+3GH20)=300,97 ¥/imoi;
NO, | protolysis |pK.=3,15| 300,513 Gno2- =AGequn02-Gr30H(Grno2+GH20)=300,513 ¥/mor;
NO; E°Noz-on= F0,31223V| 300,97 Grno2-= Gno3-TGH20~(AGeqno3-01+2Gon)=300,97 ¥/ mol;
HNO:s -174,1 155,6 -80,7  IAG°N03 =AHp-T*ASy=-207-298,15%0,146=-250,5886 “'/mmq1; [1]
HNOs formation -80,7 242,145 GHNO3Form=AG°n03+(0,5Gn285+1,5G028%+0,5Gn22%)=242,145 kiy mol,
HNO; | protolysis | pK.=-1,4| 415,929 Gno3=Gno3-+Gu30-(AGequno3+Gr20)=415,929 ¥/ mol;
HNO; E°Noag=  [0,89226 V| 426,39255 (Grno3=AGeqNo(e)H30+-3 Gr30H(GNoagt5GH20)= 426,39255 X/ mol;
NOs3 -204,59 -318,8 -109,55 |AG=AH-TAS=-204,59-298,15%*-0,3188=-109,54 “//...;; [8] pH=7,36
NO; Ge-| formation -109,55 55,12 |Ge-=Gno3--(0,5Gn2%*+1,5G022+AG N03-)=55,12 X/l
NO; E°Nono3= 0,81776 V| 413,89  |Gnos =AGeqno2--2Guzo+(Grno2 +3Gr20)=413,89 K/l
NO; E°unvo2 0,86926 V| 395,445 |Gnos-=AGeqno3-3Gu30H Guno+4Gu20)=395,445 K/l
NO; E°Noz-on= -0,31223V| 395,4445 Gnos =AGeqnos-on -Gr20H(Gno2-+2Gon)=395,4445 X/ pi;
NO; E°Noag=  0,89226 V| 413,89  |Gno3-=AGeqno@i30+-4Gu30H(GNoagt6GH20)=413,89 X/ mol;
NO; E°Nmam20= 0,766637 | 418,16 |Gnos-=AGequusa+120-10Gu30+(Gruas+13Guz0)=418,16 </imoi;
NO; 207,4 | 1464 | -111,3 |AG°n0s =AHyu-T*ASy=-206,85-298,15%0,1467=-250,5886 “/or; [1]
NO; Ge-| formation  -111,3 56,87 |Ge-=Gno3--(0,5Gn28*+1,5G022+AG N03-)=56,87 X/ mol;
NOs protolysis | pKa=-1,4 | 395,445 Gno3 =AGequn03-Gu3oH(Gunos+Gu20)=395,445 ¥/moi;
NOsss 91,3 210,8 87,6 1]
NOQO#s formation 87,6 234,375 |Gno®* Form=AG N0E5+0,5GN28%+0,5G08%=234,375 Y/mor; [1,8]
NO&s  SolubilityKeq=10"*472)| 207,749 |Gno®=GNoaq-(GH20+tAGeq)=233,275-(0+25,526)=207,749 “/mmor;
NOayq formation pH=7,36 | 86,55 |Biochem.Thermodynamic 2006 Massachusetts Technol. Inst.
NOqq formation 86,55 233,325 |Gnoag=AG®NOag Formt0,5GN28%+0,5G025=233,325 “/imol; [8]
pi>14NOagl  E°Noag=  0,89226 V| 245,381 |Gnoag=Gnos-+4Gu30-(AGeqno@n30++6GH20)=245,381 X/pi;
NH4" -132,5 113,4 -79,3 AT °Np4+=AHu T*AZp=—132,5-298,15%0,1134=—166,31 “*/,,05; [1]
NHs" Ge. formation -79,3 36,315 Ge=AG°Nn4+-Gruas+(0,5N225+2H,2)=36,315 X/ 1mo1;
NH4" pKa=10,99AG.=62,73 50,81 Grua+=Gnm3aqtGuzo-(AGaegtGu20)=91,1+22,44-62,73-0=50,81 K ot

Nernst oxidation and inverse reduction absolute potentials and Prigogine attractors of nitrogen compounds.
HNO»+4H,0=NOs +3H30"+2e"; pH<3,15; Expression of potential has standard E°ciassic=0,94 V [18], water
logarithm and AE°: E°No3=E classic-0,0591/2*1g(1/[H,0]*)+AE=0,934+0,206+0,10166-0,37239=0,8693 V;
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Enos=E°n03+0,0591/2¢log [H[:g]]%
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AGeqno3=E N03°F*2=0,86926%96485*2=167,74 X'/no1,
AGeqn03=Gno3-T3GH30+2Ge~(Guno2+4Gu20)=395,445+3 %22, 44+2%0-(295,025+4*0)=167,74 </,
Gino2=Gno3-+3GH3012Ge~(AGeqn03+4Gu20)=395,445+3 %22, 44+2*0-(167,74+4*0)=295,025 </ mmol;
Gn03-=AGeqn03-3G30-2Ge-H(Grno2+4Gr20)=167,74-3%22,44-2%0+(295,025+4*0)=395,445 /ol
2Ge=AGeqn03-Gno3--3Gr30++H(Grno2+4Gr20)=167,74-395,445-3%22,444(295,025+4*0)=2*%0 X/ 1n,,
Acid protolysis constant Keq=Ka/[H2O] calculate dividing the classic acid constant by water [H20]=55,3 M.
1. HNO>+H,0=NO> +H30%;pKa=3.15; Keq=Ka/[H20]=107319/55,3=0,0000128; Prigogine endoergonic
attractor is positive AGegano2=-ReTeIn(Keq)=-8,3144*298,15*In(0,0000128)=Gno2-+GH3o-
(Grno2+GH20)=27,928 /ol
and Hess expression t00 AGeqino2=Gno2 +Gu3o-(Grno2+Gr20)=300,513+22,44-(295,025+0)=27,928 //1ni;
Grno2-=AGequn02-Gr30H(Guno2+Gr20)=27,928-22,44+(295,025+0)=300,513 /p01;
Gino2=Gno2-+Gu30-(AGequno2+Gr20)=300,513+22,44-(27,928+0)=295,025 '/moi;
2. HNO3+H,0=NO; +H3;0";pKa=-1,4; Kce=Ko/[H20]=10"04/55,3=0,4542; Endoergonic Prigogine attractor is
positive: AGeqino3=-ReT*In(Keq)=-8,3144%298,15%In(0,4542)=Gn03-+Gu30-(Grnos+Guz20)=1,956 X'/mol
and Hess equation t00 AGequn03=Gno3-+Gu30-(Grnos+Guz0)=340,175+22,44-(360,68+0)=1,956 *//inol;
Gno3=Gno3-+Gu30-(AGequno3+Gr20)=340,175+22,44-(1,956+0)=360,68 *'/1no1;
Gn03-=AGequn03-Gr30H(Ganos+Gr20)=1,956-22,44+(360,68+0)=340,175 /ni;
NO> +20H =NO; +H,0+2e"; pH>7 Expression of potential has standard E°classic=0,01 V [1], water logarithm
and AE°: E°No3-on=Elassic-0,0591/2*1g([H20])+AE°=0,01-0,0515+0,10166-0,37239 =-0,3122 V,;

o e INO3L[H,0] [NO;] [H,0]
Eno3-on=E°N03-0110,0591/2¢log NO:I[OHT? NO- [oH T2
AGeqN03_o H:EONO3—O H‘F‘2=-0,3 122*%96485 *2:-60,245 kJ/mol;
AGeqno3-0=Gn03- TGH20T2Ge-(Grno2 +2Gon)=395,445+0+2*0-(300,97+2*77,36)=-60,245 X'/ im,i;
GnO3 =AGeqnos-oH -GH20-2Ge+H(Grno2 +2Gon)=-60,2455-0-2%0+(300,97+2%77,36)=395,4445 "/ nmo1;
Grno2-= Gno3-TG2012Ge~(AGeqnosz-ont2Gon)=395,445+0+2%0-(-60,245+2*77,36)=300,97 *//mmoi;
2Ge=AGeqno3-0n-Grno3 -Gr20+H(Grno2- +2Gon)=-60,245-395,445-0+(300,9742%77,36)=2%0 *//mol;
NO>+3H20=NO3+2H30%+2¢"; pH>3,15 Expression of potential has standard E°classic=0,934 V [1], water
logarithm and AE°: E°no2-=E°-0,0591/2*1g(1/[H,0]*)+ AE°=0,934-+0,1545+0,10166-0,37239=0,81776 V
AGegno2-=E°N02-*F*2=0,817763%*96485%2=157,8 X/moi;
AGeqno2-=Gno3 +2GH30+2Ge~(Gno2 +3GH20)=413,89+2%22,44+2%0-(300,97+3*0)=157,8 '/mol;
Gn03-=AGeqno2--2GH30-2Ge+H(Grnoo-+3Gr20)=157,8-2%22,44-2%0+(300,97+3*0)=413,89 “//imol;
Grno2 =Gno3 +2GH30+H2Ge~(AGegno2-+3GH20)=413,89+2%22,44+2*0- (157,8+3%0)=300,97 /mor;
2Ge=AGeqno2--Grno3--2Gu30H(Grno2 +3GH20)=157,8-413,89-2%22,44+(300,97+3*0)=0 </ mor;
[1] Formation Gno=AG°no+0,5N28%+0,50,2%=87,6+(0,5*-9,55+0,5%303,1)=234,375 X/ mo1 ;
[18] Formation Gnoaq Form=AG°N0ag+0,5Gn28%+0,5G0%*=86,55+(0,5*-9,55+0,5%303,1)=233,325 /ol ;
https://en.wikipedia.org/wiki/Nitric_oxide (w%=0,0056/(0,00562+99,6)*100=0,0056222%:;)
Molarity Mno=30,006 &/mo1; solubility NO&* 0,00562 &/996, 20 C ;product
[NOaq]=(0,00562/100%996)/30,006=0,001865 M, if pure gas mol fraction is one [NO®]=1;
Solubility NO&+H,0=NQ,q constant is Keq=[NOaq]/[NO])/[H,0]=0,001865/1/55,3=10"4472),
Prigogine attractor is AGeq=-ReTeIn(Keq)=-8,3144*298,15%In(10"4472)=_8,3144298,15¢-10,297=25,5256 “'/mmol;
Hess expression for standard is AGeq=Gnoag-(Gr20+Gn0%)=233,275-(0+Gno%*)=25,5256 “/mol. Energy content
is GNOES=GN0ag-(GH20+tAGeq)=233,275-(0+25,5256)=207,749 /o with Prigogine attractor AGeq=25,5256
kJ/mol;
NOaqt6H20=NO3 +4H30"+3e¢"; pH>-1,4; Expression of potential has standard E°ciassic=0,957 V [1], water
logarithm, AE®: E°No(e)n30+=E °classic-0,0591/3*1g(1/[H20]1%)+AE°=0,957+0,206+0,10166-0,37239=0,89226 V;
[INO;}[H,0']* . [NO;][H;0']*
(NO= 1H,01° 0,89226 V+0,0197¢log [NO= 1H,01°
AGeqno(@H30+=E ' No(@H30+°F*3=0,89226*96485%3=258,2691 “//1n,i;
AGeqno@m30=Gn03 +4Gn301+3Ge~(GrnoagH6Gr20)=413,89+4%22 44+3*0-(245,381+6%0)=258,2691 '/ nm1;
Grn0ag=GN03-T4GH30+3Ger(AGeqno@n30++6Gr20)=413,89+4%22,44+3%0-(258,2691+6%0)=245,381 ¥/ mo1;
Gn03-=AGeqno(@H30+-4GH30-3Ge+(GrnoagH6GH20)=258,2691-4%22 44-3%0+(245,381+6*0)=413,89 /n01;
3Ge-=AGeqno(@)H30+-GN03--4GH30H GNoagH6GH20)=258,269-413,89-4%22,44+(245,381+6%0)=3%0,000 *'/mol;
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Solubility of gas NO#&* compensate water molecule from 6H>O to SH>O :and NO3; +H30"™=HNO3+H>0;
NOaqt5H20=HNO3+3H30"+3e"; pH<-1,4; Expression of potential has standard E°cassic=0,957 V [1], water
logarithm, AE®: E°No(g30+=E°classic-0,0591/3*1g(1/[H201%)+AE°=0,957+0,17166+0,10166-0,37239=0,857928 V.

[HNO,][H;0]® [HNO,][H,0']
[NOag ][H,0]° [NOag ][H,0]°
AGeqno(@m30=E No(@m30+°F*3=0,857928%96485*3=248,33155 /1n1;
AGeqno(@H30+=Gun03 3 GH30+3Gen( GNoagH5GH20)=426,39255+3%22,44+3%0-(245,381+5*0)=248,33155 /ol
Grn0ag=Gun03 3 GH30+3Ger(AGegno(e)t30++5GH20)=426,39255+3%22,44+3*0-(248,33155+5%0)=245,381 “//imoi;
Gun03=AGegno(@)30+-3GH30-3GeH(GroagH5GH20)=248,33155-3%22,44-3*0+(245,381+5%0)=426,39255 *V/mor;
3Ge=AGegno(e)H30+-GHNO3-3GH30H(GNOagt5GH20)=248,33155-426,39255-3*22,44+(245,381+5*0)=3*0,00
kJ/mol;
NH4"+13H20=NOs +10H30"+8e¢"; Expression of potential has standard E°ciassic=0,87 V [17], water logarithm and
AE®: E°Na+120=E classic-0,0591/8*1g(1/[H.0]"*)+AE°=0,87+0,16737+0,10166-0,37239=0,766637 V;
[NO;][H,0']"° [NO;}[H;07]"
[NH;]-[H,0]™ [NH;]-[H,0]™
AGeqnma+120=E Nna1120°F*8=0,766637*96485%8=591,75 /ol
AGeqnia+120=GN03-+10GH30+8Ge-~(Gruas+13Gu20)=418,16+10%22,44+8*0-(50,81+13*0)=591,75 /mol;
Gn03 =AGeqnia+120-10GH30-8Ge-+(Grua++13Gr20)=591,75-10%22,44-8*%0+(50,81+13%0)=418,16 *//mol;
Grnua=Gno3-+10GH30+8Ge-(AGeqnna 20+ 13GH20)=418,16+10%22,44+8%0- (591,75+13%0)=50,81 X'/ 1m,l;
8Ge-=AGeqnua+120-Gno3--10GH30+H(Gruas+13Gr20)=591,75-418,16-10%22,44-+(50,81+13*0)=8*0,0 *'/mol;
Formation 0,5N,85+2H,8%=NH4"+e-;
AG°NH4=Gnpa++Ge-(0,5N285+2H,2%)=36,315+50,81-(0,5%-9,55+2%85,6)=-79,3 /o1 ;
Ge-=AG°NH4:-Gna+H(0,5N,8854+2H,8%)=-79,3-50,81+(0,5%-9,55+2%85,6)=36,315 /o ;

E NogH30+=E°NoN03-10,0591/3¢log =0,857928 V+0,0197+log

pH>1,4 Exna+120=E°Nn4+12010,0591/8¢log =0,766637 V +0,00739+log
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