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» Acetylene, GH,, can be produced by reacting calcium carbide,.QCath water: Madtks
CaGy(s) + 2HO(]) ~ Ca(OH)(s) + GHa(g)

A 1.000 g sample of Cals placed in a sealed vessel that contains 250.6fm

H,O(l) and 250.0 mL of B{g) at 1.000 atm, and allowed to react completatia tine
water. The final pressure in the sealed vess22.&°C is 2.537 atm. Determine the
vapour pressure of water in the sealed vessel.@t’22 Give your answer in mmHg.
Ignore any change in the volume of the water.

The formula mass of CaG is (40.08 (Ca) + 2 x 12.01 (C)) g mbE 64.1 g mof-
The amount of CaG in 1.000 g is thereforen = % = %) = 0.01560 mol.

From the chemical equation, each mole of CaQhat reacts leads to one mole of
C,H2(g). Therefore, 0.0156 mol of ¢H,(g) is formed. The volume available to
gas is 250.0 mL. Using the ideal gas equatigoV = nRT, the pressure due to this
amount is therefore:

) _ nRT _(0.01560mol)x (0.08206L atmK' mdl" ¥ (23 273)k
C2H2™ "y 0.250L
=1.511 atm

As there is no change in the amount of Xg), PN, = 1.000 atm. Hence,

Ptotal = PH,0 ¥ PcoH, t PNy = 2.537 atm
PH,0 +(1.511 atm) + (1.000 atm) = 2.537 atm

Hence, py 50 = 0.026 atm. As 1 atm = 760 mmHg, this corresponds.

PH,0 = 0.026 x 760 = 20 mmHg

Answer:20 mmHg

The solubility of acetylene in water at 22.0 °Gnsall. If the temperature were
raised, would you expect this solubility to increas decrease?

The solubility of gases in water decreases with tgmerature. The dissolution of a
gas is entropically disfavoured and only occurs betise it is exothermic. Like all
exothermic process, the process becomes less faahle at higher temperatures
(Le Chatelier’s principle).




