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Calculate the equilibrium constant and equilibrium partial 
pressure of oxygen for the reaction:            ZrO2 → Zr + O2

ΔG° = 259,940 + 4.33 T log T - 59.12 T cal

at 1727 °C. Also, predict the possibility of decomposing a pure zirconi 

a crucible under a vacuum of 10-5 mm Hg at that temperature.

Example (1)

Example (2)

Calculate the equilibrium constant for the reaction

<NiO> + (H2) = <Ni> + (H2O)

at 750°C (1,023 K) from the following data:

<Ni> + 1/2(O2 ) = <NiO> ; ΔG° = -58,450 + 23.55 T  cal

(H2) + 1/2(O2 ) = (H2O) ;    ΔG° = -58,900 + 13.1 T cal

Could pure nickel sheet be annealed at 750°C (1,023 K) in an 

atmosphere containing 95% H2O and 5% H2 by volume without 

oxidation?



A gas mixture of the following composition by volume:

CO: 30%, CO2: 10%, H2: 10%, and N2: 50%

is fed into a heat-treating furnace at 927°C (1200 K). Calculate the 

equilibrium composition of the gas mixture, assuming the total 

pressure in the furnace to be 1 atm, from the following data:

<C> + ½ (O2) = (CO);    ΔG° = -26,700 - 21.0 T cal

<C> + (O2) = (CO2);      ΔG° = -94,200 - 0.2 T cal

(H2) + ½ (O2) = (H2O);    ΔG° = -58,900 + 13.0 T cal

Assume that all the gases behave ideally.

Example (3)



The Gibbs-Helmholtz equation at constant pressure is represented as

Substituting the value of ΔG°

The above equation is commonly called the Van't Hoff equation

Van't Hoff Equation



The equilibrium constants for the decomposition of nickel oxide

NiO = Ni + 1/2O2

are 1.514 x 10-11 and 2.355 x 10-8 at 527° and 727°C respectively. 

Calculate the value of the equilibrium constant at 627°C from the 

following data:

Example (4)

Cp (cal/deg.mol) 

NiO(s) 11.18 + 2.02×10-3 T

O2 (g) 7.16 + 1×10-3 T – 0.4×105 T-2

Ni (s) 7.1 + 1×10-3 T – 2.23×105 T-2
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