
Calculating Gibbs Free Energy Change
https://gemini.google.com/app/910416d66abf8f1b

Response: To find the standard Gibbs free energy change ( ) for the target reaction:

We manipulate and combine the given reactions according to Hess's Law:

1. Reaction (1):

2. Reverse Reaction (2) and multiply by 2:

3. Reaction (3):

Summing the Reactions:

Reactants side:

Products side:

Canceling out common terms ( , , and ) from both sides gives:

Calculating Total :

The correct option is (1).

ΔG∘

4NH ​(g) +3 8O ​(g) ⟶2 4HNO ​(aq) +3 4H ​O(l)2

4NH ​(g) +3 5O ​(g) ⟶2 4NO(g) + 6H ​O(l) ΔG ​ =2 1
∘ −1010 kJ mol−1

4NO(g) + 2O ​(g) ⟶2 4NO ​(g) ΔG ​ =2 2
′∘ −2 × (70) = −140 kJ mol−1

4NO ​(g) +2 O ​(g) +2 2H ​O(l) ⟶2 4HNO (aq) ΔG ​ =3 3
∘ −170 kJ mol−1

4NH ​(g) +3 5O ​(g) +2 4NO(g) + 2O ​(g) +2 4NO ​(g) +2 O ​(g) +2 2H ​O(l)2

4NO(g) + 6H ​O(l) +2 4NO ​(g) +2 4HNO ​(aq)3

4NO(g) 4NO ​(g)2 2H ​O(l)2

4NH ​(g) +3 8O ​(g) ⟶2 4HNO ​(aq) +3 4H ​O(l)2

ΔG∘

ΔG =∘ ΔG ​ +1
∘ ΔG ​ +2

′∘ ΔG ​3
∘

ΔG =∘ −1010 + (−140) + (−170) = −1320 kJ mol−1
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