CHAPTER 2 +* STOICHIOMETRY AND BACTERIAL ENERGETICS 135
Table 2.2 Inorganic half-reactions and their Gibb's standard free energy ot pH = 7.0
Reaction Reduced-oxidized
Number Compounds Half-reaction AGY kl/e ™ eq
. | Tt IS 1 3 48
I-1 Ammonium- - NO; +-H"+e = - NH; + -H20 -35.11
: 8 . 8 8
Nitrate:
1
I-2 Ammonium- i NO; + -H +e” = = NHy + : H.O -32.93
=S 6 S 6 3
Nitrite:
1 4 1
I-3 Ammonium- 5 N> + = H +e™ == NHy 26.70
Nitrogen: ) :
I-4 Ferrous-Ferric: Fe't+ e~ = Fe?* -7427
; 1
I-5 Hydrogen-H™: Hf 4+ e™ s H» 39.87
1 1 1
1-6 Nitrite-Nitrate: > NO3 +H"+e” = 5 NO; + 5 H20 —41.65
A 1 = W= L 3
1-7 Nitrogen- = NO; + -H" +e = — N2+ - H20 =72.20
: 5 ~ 2 10 3
Nitrate:
: 1 . e =l 1 2
1-8 Nitrogen- -NO, +-H +e = - N>+ - H,O —92.56
S y 3 6 3
Nitrite:
I-9 Sulfide-Sulfate: : SO= + B H +e = : H,S + HS™ + - H,0 20.85
N g4 Ti§ =15 g 2 e
I-10 Sulfide-Sulfite: ]SOE_+5H+' 52 —’HS+IHS'+’HO 11.03
B ulfide-Sulfite: g 503 g+ =3 H2 7 5 Ha 1
R TR 2 |
I-11 Sulfite-Sulfate: 3 SO, +H +e -3 SO3™ + 3 H,0 50.30
1 ", 1 2
I-12 Sulfur-Sulfate: = SO + s Hge = ¢S+3H0 19.15
1 1 5
I-13 Thiosulfate- - S03™ + PR = - $,037 + = H0 23.58
4 4 8 8
Sulfate:
1 : 1
I-14 Water-Oxygen: 3 Oy +H +e” = 5 H,0 —78.72
5 fa C&'D/...

Step 4 Balance the oxygen through addition or subtraction of water. Elemental
oxygen is not to be used here, as oxygen must not have its oxidation state changed.

3CO; +NHz +e”

— CH3CHNH,COOH + 4 H,O

Step 5 Balance hydrogen by introducing H™.

3C0O; +NH3 4+ 12H" +e”

— CH3;CHNH,COOH + 4 H,0
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