3.
2 NaHCO3(s) ( Na2CO3(s) + H2O(g) + CO2(g)
Solid sodium hydrogen carbonate, NaHCO3, decomposes on heating according to the equation above.

(a)
A sample of 100. grams of solid NaHCO3 was placed in a previously evacuated rigid 5.00-liter container and heated to 160ºC. Some of the original solid remained and the total pressure in the container was 7.76 atmospheres when equilibrium was reached. Calculate the number of moles of H2O(g) present at equilibrium.

(b)
How many grams of the original solid remain in the container under the conditions described in (a)?

(c)
Write the equilibrium expression for the equilibrium constant, KP, and calculate its value for the reaction under the conditions in (a).

(d)
If 110. grams of solid NaHCO3 had been placed in the 5.00-liter container and heated to 160ºC, what would the total pressure have been at equilibrium? Explain.

Answer:

(a)
0.545 mole
 (b) 8.4g

 (c)
15.1
(d)
Pressure would remain at 7.76 atm 

5. Sulfuryl chloride, SO2Cl2, is a highly reactive gaseous compound. When heated, it decomposes as follows: SO2Cl2(g) ( SO2(g) + Cl2(g). This decomposition is endothermic. A sample of 3.509 grams of SO2Cl2 is placed in an evacuated 1.00 litre bulb and the temperature is raised to 375K.

(a)
What would be the pressure in atmospheres in the bulb if no dissociation of the SO2Cl2(g) occurred?

(b)
When the system has come to equilibrium at 375K, the total pressure in the bulb is found to be 1.43 atmospheres. Calculate the partial pressures of SO2, Cl2, and SO2Cl2 at equilibrium at 375K.

(c)
Give the expression for the equilibrium constant (either Kp or Kc) for the decomposition of SO2Cl2(g) at 375K. Calculate the value of the equilibrium constant you have given, and specify its units.

X (d)
If the temperature were raised to 500K, what effect would this have on the equilibrium constant? Explain briefly.

Answer:

(a)
0.800 atm

(b)
0.63 atm = PSO2 = PCl2

PSO2Cl2 = 0.17 atm

(c)   2.3
