CHEM1001 2006-J-4 June 2006 22/01(a)

* The complete combustion of propangkg; in air gives water and carbon dioxide asMa;ks

the products? Write a balanced equation for gastion.

CsHs(g) + 50x(g) > 3COx(g) + 4H0()

What mass of oxygen is required for the completalmgstion of 454 g of propane
and what masses of G@nd HO are produced?

The molar mass of propane is (3 x 12.01 (C)) + (81x008 (H)) = 44.094.
Therefore, 454 g corresponds to:

mass _ 454 -10.3 mol

number of moles = =
molarmass 44.094

5 mol of Oy(g) is required for every 1 mol of propane. Therefee, 5 x 10.3 =51.5
mol of Oy is required. The molar mass of Qis (2 x 16.00) = 32.00 so the mass of
O, required is:

mass = number of moles x molar mass = 51.5 x 3280650 g = 1.65 kg
3 mol of CO, and 4 mol of HO are produced for every 1 mol of propane.
Therefore, 3 x 10.3 = 30.9 mol of C@and 4 x 10.3 = 41.2 mol of D are

produced.

The molar mass of CQ is (12.01 (C)) + (2 x 16.00 (O)) = 44.01 and theolar
mass of HO is (2 x 1.008 (H)) + (16.00 (O)) = 18.016.

The masses of C@and H,O produced are therefore:

mass of CQ =30.9 x 44.01 = 1360 g = 1.36 kg
mass of HO =41.2 x 18.016 = 742 g = 0.742 kg

(Note that the mass of propane is given to threeggiificant figures in the
question and this is reflected in each answer).

Explain the “law of conservation of mass”. Showettter or not the above
combustion conforms to this law.

The law of conservation of mass states that mass ynaeither be created nor
destroyed. In this reaction:

mass of reactants = 0.454 kg (Elg) + 1.65 kg (Q) = 2.10 kg
mass of products = 1.36 kg (C® + 0.742 kg (HO) = 2.10 kg

This combustion obeys the law (to 3 significant figres).




