Aris Kaksis 2026. Riga Latvijas universitate
Slapekla savienojumu skisanas, protolizes un reducéSanas-oksidésanas Prigozina absoliitas energijas atraktori.

Skidiba N225+H;O0+AG=N2, palielina slapekla energiju no Gnzg=-9,55 /101 11z Gn2ag=18,7 “/mor. [8]
Publicéta Albertija slapekla $kiduma absoliita briva energija viena mola ir Gnzaqua=18,7 ¥'/mol , ja tiras gazes
mol dala ir viens [N2¢%]=1. Udeni Elements slapeklis N2&+H20=Njaqua ir vaji $kistoss ar 0,00175 /100¢ m20
izskidinato daudzumu Ks,=[N2aqua]=0,00175/100,00175%996/28,02=0,000622045 M un blivumu 996 g/L. [1]
Skidibas konstante mol dalas ir mazaka par vienu Keq=Ksp/[H20]=0,000622045/55,3=10"*%%, Prigozina
Skidibas atraktors ir endoergonisks , pozitivs AGeq=-ReTeIn(Keq)=-8,3144%*298,15*In(10"49489)=28,25 XV/p,q1.
Hesa summa brivas energijas izmaina ir AGsp N2aqua=GN2aqua-(GN225+G120)=18,7-(Gn2% -0)=28,25 /o1
sakrito$a absoliitaja energijas skala. Mola Gn28*=Gn2aqua-(AGsp_N2aquatGr20)=18,7-(28,25+0)=-9,55 /o1
slapekla gazes energijas saturs ir negativs relativi zem destiléta tidens nulles Gu20=0 ¥'/mo1. Iz8k1dinata slapekla
mola energiju palielina aktivéjot saturu pozitivi 11dz Gnzaqua=18,7 /mol. Tas ir kidums N2.q pie pH=7,36 [8].
Veidosanas Naaq+3H2aq>2NHizaq 0dend ar energijam Gnzag=18,7 “/mol; GH2a¢=103,2 “/imot; GNu3ag=91,1 /ol
ir eksoergoniska 2AG°Nu3aq=2GNu3aq~(Gn2aqt3GH2aq)=2%91,1056-(18,7+3%103,24)=2*-73,1 X'/, un gazveida
N2&5+3H28>2NH32% veidosanas Gn:2=-9,55 /mot; Gr28*=85,64 //mo1, Gruat®=107,3 X/n,l ir eksoergoniska
2AGON3ES=2 G325 (G2 85+3* G2 ) =2*Gnpae®-(-9,55+3*85,64)=-32,8=2*-16,4 X/p01 ar1. Veidojoties no
elementiem Gn22=-9,55 Y/mo1, Gu2%%=85,64 “'/mo exoergoniska patvaliga reakcija energijas saturs molam
2AG N385 =2Gnu32% (G243 *G2®)= 2%107,285-(-9,55+3*85,64)=2%-16,4 /o1 amonjaka saglabajas
pozitivs 2Gnu3=2AG NH3E"H( GN225+3*G2®%)=2*-16,4+(-9,55+3%85,64)=214,57=2*107,285 “'/1mo1. [1,8]
Skisana NH325+H,0=NH3, energiju samazina 1idz Gymsag=91,1 ¥/mo1 [8] no Gnu3®=107,285 ¥/ imo1.
AGeq=Gnu3ag-(GNu3E®+G20)=91,1-(107,3+0)=-16,2 “/mol. Keq*[H20T=[NH3.4]=688,87%55,3=38094,5 M.
Atraktora konstante ir [NHzaq]/[ NH38*]/[H20]=Keq=exp(-AGe/R/T)=exp(16200/8,3144/298,15)=688,87.
Sl,d§ana ir eksotermiska AHnydration=AH°NH3aq-AH Nu32*-AH  120=-132,5608+45,94-286,65=373,27 X/ mo1.
Entropija samazinas Sxydration=AS°NH3aqua-AS°NH38"-AS H20=-739,2922-192,77-69,9565=-1002 */movk.
Skisana ir eksoergoniska AGaydrations=AHnydrations-T*ASHydration=-373,27-298,15%-1,002=-74,5237 *//1no1 un
labvéliga [NHzaq]/[NH38*]/[H20 ]=Keq=exp(-AGHydration/R/T) =exp(74523,7/8,3144/298,15)=10'*%¢_jo $kidibas
(hidratacijas) konstante Keq ir lielaka par vienu. [8]
NH3aq akva G =AGnu3aq-(AGrydrations TGH20)=91,1056-(-74,5537+0)=165,7 */mo15[1,8]
Albertija Skidumi amonjakam pie pH=7,36, jo amonjaks $kist tideni patvaligi hidratgjoties. [1,8]
Eksoergoniska $kidiba Gnu32*=107,3 /o1 NH384+H,O=NH3,q brivo energiju samazina Gnuzag=91,1 X/moi;

GOZgaS:303,1 kJ/mol; GNZgaS:'g,SS kJ/mol; GHZgaS:85,6 kJ/mol;

GN2#5=2Gnm32-(2AGONm325+3* GH2%%)=-9,55 X/ mol;

AG=AHu-T*ASy=-10,54-298,15%0,0981=—39,7885 “//1n01; [8]

GNzgaS:GNZaqua'(AGOsp_NZaqua+GH2()):18’7'(28’25+0):'9’55 kJ/mOI;

Gn3E=AGnu3aq-(AGrydrations~Gr20)=91,1056-(-74,5537+0)=165,7 /moi; [ 1,8]

[1,8] 2Gnu32*=2AG N3 +H(Gno2+3*G22)=2%107,3 ¥/mol;

AG NH3ES=AH-T*ASy=-45,9-298,15%0,19277=-103,37 ¥/in1; [1]

AG=AHu-T*ASp=-132,5608-298,15%-0,739292=87,859 //1n.1; [8]

Gru3aq=GrnuatGon-(AGreqgtGr20)=91,1 ¥/mo1; Wikipedia [28]

Viela | AH Mo | AS® ok |AG® /ol
N, |2*%-42,015 |format NH3| -9,55
Nog | —10,54 98,1 18,7
No& | AGy=28,25 Ku=10""* | -9,55
NH3% | AGhydraton  -74,5537 165,7
NH3¢* | 2*-16,4 | formation | 107,285
NH;&%* -45.,9 192,77 -16,4
NHai,q | -132,5608 | -739,2922 | 87,859
NHi,q pKeg=- 13,056 91,1
NH4" | pKaee=10,99AGueq=62,73 50,81

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

Klasiska amonjaka protolitiskas bazes NH3.qtH2O=NH4"+OH- konstantes izteiksme neuzskaita tideni
Ky=[NH4"]*[OH ]/[NH3aq]=10"*732) ar eksponentes vertibu pKy=4,752. [1] Termodinamisko bazes konstanti
aprékina protolizes Iidzsvara konstantes izteiksmé, nemot véra tidens koncentraciju [H>O]=55,3 M
Koeq=Ks/[H2O]=[NH4 T*[OH )/ [NH3aq[/[H201=1074752)/55,3=3,20% 1 0" D=1 0 (6:4947),

Amonjaka protolizes lidzsvara konstantes eksponenta aprékinata vertiba ir pKpeq=6,4947 endoergoniska, jo

absoliitas brivas energijas izmainas Prigozina izteiksme un Hesa izteiksmg ir pozitivas un identiskas:
AGpeq=-ReTeIn(Kbeq)=-8,3144%298,15*In(10"0**N)=Grnpas+Gon-(GruzagtGu20)=37,0715 /i ;

AGHess beq=Gna++Gon-(GruzagtGr20)=50,81+77,36-(91,1+0)=37,0715 “/1no1 . Wikipedia [28]
Grni3ag=GnnaFGon-(AGHess_beqtGr20)=50,81+77,36-(37,0715+0)=91,1 X/ 01 .

Vijas skabes Gaua+=50,81 /mo; NHy+H20=NH3,q+H30" Gnuzag=91,1 ¥'/mol; protolize pKaeq=10,99 ir
endoergoniskas AGaeq=-RTIn(Kacq)=-8,3144*298,15*In(10"1%9)=Gnnu3uydration Gu30-Gnua+-Gr20=62,73 /ol
standarta energijas izmainas minimums Prigozina atraktora izteiksm& AGaeq=-RTIn(Kaeq). Amonija brivas
energijas saturs aprékinats viena mola ir:Gyus+=GnuzaqGu3o-(AGacqtGr20)=91,1+22,44-(62,73+0)=50,81 //1no1.

Brivas energijas saturs viena mola amonjaka $kiduma ir Gnuzag=91,1 *'/mol
Endoergoniska amonjaka protolize akumulé energiju produktos Gnua++Gon-=50,81+77,36=128,17 /o1 .
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Protolizes klasiska skabes NHs*=H"+NH3aqua konstante pK,=9,25 tideni neuzskaita tapat ka nulli Gu20=0 */mo.

Formation Gnzaq=18,7 X/mot; GH2ag=103,2 /mo1; Gn28%=-9,55 X/imot; Gr25%=85,6 X/mo1; 0,5N22854+2H,25=NH4"+ e-;
AG°NH4+= GNp4++Ge-(0,5N285+2H,8%)=50,81+36,315-(-9,55/2+2%85,6)=-79,3 X/mor; [1,8]
Ge=AG°NH4+-GNHa+(0,5N2855+2H,8%)=-79,3-50,81+(-9,55/2+2%85,6)=36,315 “/nno1; [1,8]

Gn225=-9,55 X/ 1101; GH225=85,6 '/ mo1; G022%=303,1 Y/ mo1; AG°uN03=-109,55 */mol, AG°N02-=-33,01 ¥/imol. [8]
Guno3=AG°uN03H(0,5Gn2E%41,5G 028240, 5Gr22%)=-80,7+(0,5*-9,55+1,5%303,1+0,5%85,6)= 411,975 “/mor; [1]
Ge-=Gno3--(0,5Gn224+1,5G0225+AG N03-)=395,445-(0,5*-9,55+1,5%303,1-109,55)=55,12 /mor; [8]
Ge-=Gno3--(0,5Gn22+1,5G0225+AG N03-)=395,445-(0,5*-9,55+1,5%303,1-111,3)=56,87 '/mor; [1,8]
Gano2=AG°HN02+0,5GN2E5+G 028240, 5 Gua2*=-46-+(0,5*-9,55+303,1+0,5*85,6)=295,025 “'/mor; [1,8]
Ge-=Gno2--(0,5Gn28+G 0225+ AG°N02-)=300,513-(0,5*-9,55+303,1-32,2)=34,388 “J/nmoi; [1,8]
Ge-=Gno2--(0,5N285+0,854+AG No2-)=300,513-(0,5*-9,55+303,1-33,01)=35,198 “//moi; [8]
Formation from elements Gno&* Form=AG°N025+0,5GN224+G02/2=87,6+0,5%-9,55+303,1/2=234,375 “/mor. [1,8]

Viela | AHu/mot |AS®H/mot] AGH, "/ mol
HNO E°unvoo=  0,86926 V| 295,025 |Gruno2=Grno3 +3Gr30-(AGeqno3+4Gn20)=295,025 ¥/ mol;
HNO; protolize |pK.=3,15| 295,025 Gino2=Gno2-+Gu30-(AGeqno2+Gr20)=295,025 X/mol;
HNO, 79,5 2541 | -46,0 [CRCI[I]
HNO; | Formation | -46,0 295,025 |Guno28¥=AGun022254+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%+G022*+AGN02-)=34,388 “//mol; [1,8]
NO; -104,19 -238,7 -33,01 |AG°=AH-T*AS=-104,19-298,15%-0,2387—-33,02 '/,.1; [8] pH=7,36
NO, Ge-| formation -33,01 35,198 |Ge-=Gno2--(0,5N28%+0,84+AG N02-)=35,198 X/mor; [8]
NO; E°n02=0,81776 V| 300,97  |Gno2 =Grno3-+2GH30~(AGeqno2-+3GH20)=300,97 ¥/nmor;
NO> protolysis |pK.=3,15| 300,513 Gno2- =AGequn02-Gr30H(Grno2+GH20)=300,513 X/mor;
NO; E°Noz-on= +0,31223V] 300,97 Grno2-= Gno3-TGH20~(AGeqno3-01+2Gon)=300,97 ¥/ mol;
HNO; -174,1 155,6 -80,7  IAG°N03 =AHp-T*ASy=-207-298,15%0,146=-250,53 //moi; [1]
HNOs[1,8] formation -80,7 242,145 GHNO3Form=AG°n03+(0,5Gn285+1,5G028%+0,5Gn22%)=242,145 kJ/mol;
HNO; | protolysis |pKs=-1,4| 415,929 Gno3=Gno3-+Gu30-(AGequno3+Gr20)=415,929 X/mol;
HNO; E°Noag=  0,89226 V| 426,39255 (Grnoi=AGeqNo(e)i30+-3Gr30H(GNoagt5GH20)= 426,39255 Y/ mol;
NOs3 -204,59 -318,8 | -109,55 |[AG=AH-TAS=-204,59-298,15*-0,3188=-109,54 “//,..; [8] pH=7,36
NOs3 Ge-| formation | -109,55 55,12 |Ge-=Gno3--(0,5Gn25*+1,5G022*+AG N03-)=55,12 Y/mor; [8]
NO; E°Nono3= 0,81776 V| 413,89  |Gno3 =AGeqno2--2Gr30+H(Grno2+3Gr20)=413,89 ¥/ mol;
NO; E°unvoz  0,86926 V| 395,445 |Gno3-=AGeqno03-3Gu30H(Grnoa+4Gr20)=395,445 X/ mol,
NO3 E°Noz-on= -0,31223V| 395,4445 Gno3 =AGeqnos-on -Gr20H(Gno2-+2Gon)=395,4445 X/
NO; E°Noag=  0,89226 V| 413,89  |Gno3-=AGeqno@n3o+-4Guzo+(Grnoagt6Gr20)=413,89 X/moi;
NO; E°Nnam20= 0,766637 | 418,16 |Gno3 =AGeqnua+120-10GH30+(Grugs+13Gr20)=418,16 /imol;
NO; -207.4 146,4 -111,3  |AG®°Nno3 =AHu-T*ASy=-206,85-298,15*0,1467=-250,5886 /mor; [1]
NO; Ge-| formation | -111,3 56,87 |Ge-=Gno3--(0,5Gn2%*+1,5G022+AG N03-)=56,87 X/mol; [1,8]
NOs protolysis | pKa=-1,4| 395,445 |Gno3 =AGeqino3-Gu30+H(Gunos+Gr20)=395,445 “/mol;
NOQsgss 91,3 210,8 87,6 [1]
NOQsas formation 87,6 234,375 |Gno®* Form=AG N0 +0,5GN28%+0,5G08=234,375 Y/moi; [1,8]
NO#&s  SolubilityKeq=10"*472)| 207,749 IGn02=GN0ag-(GH201AGeq)=233,275-(0+25,526)=207,749 X/ mo1;
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]
pH>14NOaq|  E°Noag=  0,89226 V| 245,381  (Gnoag=Gno3-T4GH30-(AGeqnoen30++6Gh20)=245,381 X/mol;
NH4* -132,5 113,4 -79,3 AT °N4+=AHu T*AZp=—132,5-298,15%0,1134=—166,31 “*/,,05; [1]
NHs" Ge. formation -79,3 36,315 Ge=AG°Nn4+-Gruas+(0,5N25+2H,2)=36,315 X/ imor; [1,8]
NH4" pKa=10,99AG.=62,73 50,81 Grua+=Gnm3aqtGuz0-(AGaegtGu20)=91,1+22,44-62,73-0=50,81 K ot

Slapekla savienojumu Nernsta oksidé$anas un inversie reduceSanas absoliitie potenciali un PrigoZina atraktori.
HNO»+4H,0=NOs +3H30"+2e"; pH<3,15; Absolutais aprékins satur standarta potencialu E°kiasisko=0,934 V [18],
tdens logaritmu un AE®: E°N03=E klasisko-0,0591/2*1g(1/[H20]*)+AE°=0,934+0,206+0,10166-0,37239=0,8693 V;

[NOZ}[Hz0']° [NO:}[Hz0']°
[HNO,][H,0]* [HNO,][H,0]*
AGegno3=E N03°F*2=0,86926*96485%2=167,74 X'/mol,
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AGeqn03=Gno3-T3GH30+2Ge~(Guno2+4GH20)=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-=AGeqn03-3Gu30-2Ge-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 K/ 1n,),
Skabes un protolizes konstanti Keq=Ka/[H20] aprekina dalot klasisko skabes konstanti ar tideni [H20]=55,3 M.
1. HNO>»+H,0=NO, +H3;0%; pK,=3,15; Kcq=Ko/[H20]=10"319/55,3=0,0000128; Prigozina endoergonisks
atraktors ir AGequno2=-ReTeIn(Keq)=-8,3144*298,15*In(0,0000128)=Gno2 +Gr30-(Grno2+Gr20)=27,928 X/moi
un Hesa izteiksme arT AGeqrno2=Gno2 +Guzo-(Guno2+Gu20)=300,513+22,44-(295,025+0)=27,928 </ mor;
Grno2-=AGequn02-Gr30H(Guno2+Gr20)=27,928-22,44+(295,025+0)=300,513 /p01;
Grno2=Gno2-+Gu30-(AGequno2+Gr20)=300,513+22,44-(27,928+0)=295,025 '/moi;
2. HNO3+H,0=NO; +H30";pKa=-1,4; Kcqe=Ka/[H20]=10"1:4/55,3=0,4542; Prigozina endoergonisks atraktors ir
pozitivs AGeqinos=-ReTeIn(Keq)=-8,3144%298,15%In(0,4542)=Gno3 +Gi30-(Ginos+Gi20)=1,956 /o1
un Hesa izteiksme arT AGequno3=Gno3-+Gu30-(Gunos+Guz0)=395,445+22,44-(415,929+0)=1,956 '/mol;
Gno3=Gno3-+Gu30-(AGequno3+Gn20)=395,445+22,44-(1,956+0)=415,929 //p,01;
Gn03-=AGequn03-Gr30H(Gunos+Gr20)=1,956-22,44+(415,929+0)=395,445 /ni;
NO; +20H =NO3; +H20+2e"; pH>7 Absoliitais aprékins satur standarta potencialu E°kiasisko=0,01 V [1], Gidens
logaritmu un AE®: E°No3-on=E °iasisko-0,0591/2*1g([H2O])+AE°=0,01-0,0515+0,10166-0,37239=-0,31223 V;
o o INO3L[HL0] _ o INOZ][H2O]
Enos-on=E°N03-0u10,0591/2¢log [ 0.1 [oHT? 0,3122 V+0,0591/2°log [—N O:I [oHT?
AGeqN03_o H:EONO3—O H‘F‘2—-0,3 122*96485 *2:-60,245 kJ/mol;
AGeqn03-0n=Gn03-+GH20+t2Ge--(Grno2-+2Gon)=395,445+0+2%0-(300,974+2%77,36)=-60,245 X/ mo1;
Gn03-=AGeqno3-0H -GH20-2Ge+H(Grno2-+2Gon)=-60,2455-0-2*0+(300,9742%77,36)=395,4445 ¥/ 1n;
Grno2-= Gno3-TGr2012Ge~(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 Absolitais aprékins satur standarta potencialu E°uiasisko=0,934 V [1],
tidens logaritmu un AE®: E°No2-=E°-0,0591/2*1g(1/[H20]*)+ AE°=0,934+0,1545+0,10166-0,37239=0,817763 V
AGegno2-=E°N02-*F*2=0,817763%*96485%2=157,8 X'/moi;
AGeqno2-=Gno3-+2Gu30-(Gnoo-+3Gr20)=413,89+2%22,44-(300,97+3*0)=157,8 *//mol;
Gn03-=AGeqno2—-2Gu30H(Gno2-+3Gr20)=157,8-2*22,44+(300,97+3*0)=413,89 ¥/ imol;
Grno2-=Gn03-+2Gu30-(AGeqno2-+3Gr20)=413,89+2%22,44-(157,8+3*0)=300,97 “'/mol;
[1] Formation Gno=AG°no+0,5N28%40,50,8%=87,6+(0,5*-9,55+0,5*303,1)=234,375 /ol ;
[18] Formation Gnoag=AG°NOag Form0,5GN25%+0,5G0#*=86,55+(0,5*-9,55+0,5*303,1)=233,325 K/ ol 5
Mn0=30,006 &/mo; Skidiba NO® 0,0056 &/99.6¢ (20 C) ; w%=0,0056/(0,0056+99,6)* 100=0,00562%; tident
[NOaq]=(0,00562/100%996)/30,006=0,001865 M, ja tiras gazes mol dala ir viens [NO®@]=1;
Skidibas NO2+H,0=NO,q konstante Keq=[NO4q]/[NO®]/[H20]=0,001865/1/55,3=10 4472,
Prigozina standarts ir AGeq=-ReTeIn(Keq)=-8,3144*298,15%In(10"4472))=_8 3144298,15¢-10,297=25,526 “'/mmol.
Hesa standartam ir AGeq=Gnoag-(Gr20+Gn0g*)=233,275-(0+Gn0%)=25,526 “'/mol. Energijas saturs mola
ir Gno®=GNoaq-(GH20+tAGeq)=233,275-(0+25,526)=207,749 ¥'/imo1 ar Prigozina standartu AGeq=25,526 “/mo.
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;

1 +14
E No(g)r30+=ENo-N03-10,0591/3¢log % =0,89226 V+0,0197+log [N[Noa%
Oaq Oaq

AGeqno(@H30+=E " No(@H30+°F*3=0,89226*96485%3=258,2691 “//1ni;
AGeqno@m30=Gn03-+4GH3013Ge~(GrnoagH6GH20)=413,89+4%22 44+3*0-(245,381+6%0)=258,2691 *//n1;
Grn0ag=GNO3-T4GH30+3Ger(AGeqno@n30++6Gr20)=413,89+4%22,44+3%0-(258,2691+6%0)=245,381 ¥/ mo1;
Gn03-=AGeqno(@H30+-4GH30-3Ge+(Grnoagt6GH20)=258,2691-4%22,44-3%0+(245,381+6*0)=413,89 /n1;

3Ge=AGeqno(@H30+-GN03--4GH30H( GNoagH6GH20)=258,269-413,89-4%22 44+(245,381+6*0)=3*0,000 *'/po1;
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

® tassic-0,0591/3*1g(1/[H20]%)+AE®=0,957+0,17166+0,10166-0,37239=0,857928 V;

[HNO,][H,0'] [HNO,][H;0']°
E =E°No-NO3-T 1/3¢log ———2—~—=——=_ =(), 28 V+0,0197-1 3
NO(@H30+=E°N0-N03-10,0591/3+log (NOw ]-[H20]5 0,857928 V+0,0197log [NOwg J[H 20]5

logarithm, AE®: E°Nogn3o+=E

AGeqno(@m30=E No(@m30+°F*3=0,857928%96485*3=248,33155 /1n1;
AGeqno(@m30+=GNn03+t3Ga30+3Ge-(GNoagt5GH20)=426,39255+3%22,44+3%0-(245,381+5*0)= 248,33155 /ol

3



Grn0ag=Gno3 3 Gu30t3Ge-(AGeqno(@130++5GH20)=426,39255+3 %22, 44+3*0-(248,33155+5%0)=245,381 “//mmol;
Gino3=AGeqno(@H30+-3GH30-3Ge-H(GroagH5GH20)=248,33155-3%22,44-3*0+(245,381+5%0)=426,39255 </ mmol;
3Ge=AGeqno(@H30+-Grn03-3GH30H(Grnoagt5Gr20)=248,3316-426,3926-3*22,44+(245,381+5%0)=3*0,00 *//mol;
NH4"+13H20=NOs +10H30"+8e¢"; Absoliitais aprékins satur standarta potencialu E°iasisko=0,87 V [17], Gdens
logaritmu un AE®: E°Nua+120=E °kiasisko-0,0591/8*1g(1/[H20]"3)+AE°=0,87+0,16737+0,10166-0,37239=0,766637 V;
[NO;}[H;0']"° [NO;}[H;0"]"°
[NH;]-[H,0]" [NH;]-[H,0]™
AGeqnma+120=E N1a:1120°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-=AGeqnna120-10GH30-8GeH(Gruart+13Gr20)=591,75-10%22,44-8*0+(50,81+13*0)=418,16 “'/1n,;
Grnua=Gno3-+10GH30+8Ge-(AGeqnna 20+ 13GH20)=418,16+10%22,44+8%0- (591,75+13%0)=50,81 X'/ mmol;
8Ge-=AGeqnua+120-Gno3--10GH30+H(Gruas+13GH20)=591,75-418,16-10%22,44-+(50,81+13*0)=8*0,0 *'/mol;
Formation 0,5N,85+2H,8*=NHs"+e-;
AG°Ni4+=Gnpa++Ge-(0,5N2885+2H,8%)=-79,3+50,81-(0,5*-9,55+2%85,6)=-79,3 “/mol;
Ge=AG°Nn4+-Gnuas+(0,5N,285+2H,2)=-79,3-50,81+(0,5%-9,55+2*85,6)=-79,3 */moi;

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