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Chemical Equilibrium
chl6
1. Define the term chemical equilibrium.

2.Write the equilibrium expression, given the following general equation.
.‘_
aA(g) + bB(g) — cCg) + dDyg)

Distinguish between the Kp and K for the reaction.

3a. Distinguish between the equilibrium constant and the equilibrium constant expression for a
chemical reaction.

b. The following reaction is at equilibrium at a particular temperature
.‘_
Ha(g) + In(g)— 2Hl(g)

and the [HaJeq = 0.012 M, [I2]eq = 0.15 M and [HI]eq = 0.30 M. Calculate the
magnitude of K, for the reaction.

c. Using the equilibrium constant calculated in b, calculate the magnitude of the equilibriur
constant for the following reactions at the same temperature.

i) 2HI(g) = Ho(g) + Inqg)
ii) 172 Hp(g) + 112 In(g) = Hlg)

4. The initial concentration of both Hp and I is 0.250 M. The reaction occurs as shown below,

Ho(g) + Io(g) S 2HI(g)

When equilibrium is achieved the concentration of HI is 0.393 M. Calculate the magnitude
of K. for the reaction.

5. A vessel initially has a partial pressure of NO equal to 0.526 atm and a partial pressure
of Brp equal to 0.329 atm. At equilibrium the partial pressure of Brp is 0.203 atm.

Calculate Kp for the reaction

2NOyg) + Brag) = 2NOBr(y

6. Given the reaction
.‘_
302(g) + 4NH3(g) — 6H20(g) + 2N2(g)

Initially (before any reaction occurs) a 1.00 liter reaction vessel at 400 °C contains 0.502
moles of O and 0.791 moles of NH3 and no water or nitrogen. Consider the

following:

a)If 0.0873 moles of O react, how many moles of NH3 must react and how many
moles of HyO and N3 are formed? How many moles of Oy, NH3, H>O and N»
remain after completion of the reaction?



b) If 0.234 moles of NH3 react, how many moles of O must react and how many moles of
H»O and Nj are formed? How many moles of Oz, NH3, HoO and N7 remain after
completion of the reaction?

¢) If '3x' moles of O3 react, how many moles of NH3 must react and how many moles of
H»O and Nj are formed(in terms of 'x')? How many moles of Oz, NH3, H>O and
N> remain after completion of the reaction?

d) If 0.875 moles of H>O are formed, how many moles of N7 are formed and how
many moles of Oy and NH3 must react? How many moles of O, NH3, HoO and
N> remain after completion of the reaction?

7. Write the equilibrium expression for each of the following chemical equations;
.‘_
a)  N(g)+ O2g) — 2NOyg)

b)  2NOyg) + O2g) S 2NOy()
.‘_
C) Nz(g) + 202(g) — 2N02(g)
.‘_
d) 2N20(g) + Oz(g) — 4N0(g)

8. Equilibrium constants for the following reactions have been determined at 550 °C:
CoOys) + Ha(g) = Co(s) + H2Og) K1 =67

CoOys) + CO(g) 5 Cors) + COg) K2 =490

Calculate K (at the same temperature) for the commercially important water gas shift
reaction

HO(g) + CO(g) Hafg) + COng) K3 =7



