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Anoxygenic photosynthesis
H₂S + CO₂ → S⁰ + CH₂O

S⁰ / H₂S

CO₂ / CH2O

Sulfate reduction
H₂ + SO₄²⁻ → HS⁻ + H₂O

  ΔG°' ≈ −152

H2 methanogenesis
H₂ + CO₂ → CH₄ + H₂O  

 ΔG°' ≈ −131

MnO₂/Mn²⁺

+0.42 NO₃⁻ / NO₂⁻

Denitrification
H₂ + NO₃⁻ → N₂ + H₂O 

 ΔG°' ≈ −1120

Mn(IV) reduction

ΔG°' ≈ −560
H₂ + MnO₂ → Mn²⁺ + H₂O

Fe(III) reduction

ΔG°' ≈ −29 to −229 
H₂ + Fe(OH)₃ → Fe²⁺ + H₂O

Oxygenic photosynthesis
H₂O + CO₂ → O₂ + CH₂O

light drives e⁻ ~1248 mV uphill light drives e⁻ ~160 mV uphill 

Aerobic respiration
Donor: 1/24 C₆H₁₂O₆ + H₂O → 

CO₂ + 4H⁺ + 4e⁻ (E°' = 430 mV)
Acceptor: O₂ + 4H⁺

+ 4e⁻ → 2H₂O (E°' = +818 mV) 
 -----------------------------------------------

ΔE°' = 818 +430 = 1248 mV 
ΔG°' = −nFΔE°' 

≈ −2870 kJ/mol (n = 24, glucose)

NO₂⁻ / NH₄⁺

hematite

ferrihydrite
Nitrification

Step 1: Ammonia oxidation
NH₄⁺ + O₂ → NO₂⁻

ΔG°' ≈ −275 
Step 2: Nitrite oxidation

NO₂⁻ + O₂ → NO₃⁻
ΔG°' ≈ −74 

NH₄⁺ → NO₂⁻ → NO₃⁻


