Question # 82386

Starting with a pure sample of A (g). The following equilibrium is established:
2A (g) <-—->B(g) +C(g)

The total pressure is 8.63 atm and the temperature is 25.00C. The partial pressure of A (g) is 5.66
atm. Calculate the value of the standard free enthalpy change (in ki) of this reaction at 25.0
degrees celsius.

Solution:

First of all, it is necessary to calculate the constant of equilibrium. The constant of equilibrium

expressed in terms of partial pressures of components is:
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As ¥g= Xc, the equilibrium constant is equal to:
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To calculate K,, it is necessary to calculate xa and Xg:

_Pi
X=p
5.66
Xa = ﬁ = 0.656
1 —0.6559
XB = — =0.172
So, the equilibrium constant is equal to:
_ 01728 0.06875
X 06562

The standard free enthalpy change of this reaction is:

AH® = AG® = —RTInK, = —8.314 * 298 * In 0.06875 = 6633.15 ] ~ 6.63 k]
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