Question @ Consider the following reversible reaction, A(g) + B(g) 2 AB(g). The activation energy of the
backward reaction exceeds that of the forward reaction by 2RT (in J mol™). If the pre-exponential factor
of the forward reaction is 4 times that of the reverse reaction, the absolute value of AG8 (in J mol™') for
the reaction at 300 Kis_____

Given; In (2) = 0.7, RT = 2500 J mol-1 at 300 K and G is the Gibbs energy)
Solution: (8500)

A(g) +B(g) = AB(g)

(Ea)p - (Ea)r = 2RT

Al Ay=4

AG® = -RTInK,,

Kf = Ae™(E,)s / RT

Kb = Ave™(Es)s/ RT

Keq = Ki/ Ky = A/ Ay x ee”(E,)s / RT x e*(E,)s/ RT =4 x e(E,)y - (E,)¢/ RT

Keq = 4 x €7

AG® = -RT x In(4 x e?)

AG® = -RT(In4 + 2Ine)
AG®=-RT(2x 0.7 +2)

AG® = -RT(1.40 + 2)

AG® = -RT(3.40)

AG® =-2500 x 3.40

AG? =-8300J.



