REB, The Course
Class 2, Activity 1 Solution

The gas phase reaction synthesis of ammonia from NO, reaction (1), takes place in
a system that initially contained 2 moles of H2 and 1 mole of NO. If 50% of the limiting

reactant was converted, what was the final mole fraction of ammonia?

Identify the limiting reactant by calculating the thermodynamic equivalences of NO and
Ho.

n 1 mol

NOO _ 2™ _ 0.5 mol (1)
|no | | —2|
n 2 mol

B0 _ 2 04 mol (2)
lvg, | | =35

The stoichiometric equivalence of Hz is smaller that that of NO, so Hz is the limiting

reactant. Now use the given information (initial molar amounts and conversion) to

calculate the apparent extent of reaction.

I’ZHZ’O - nH2 nHz,O - (nH2,0 - 55) 55
fH2 = —_ =
nH, 0 nH, .0 g, 0
Jun 0.5 (2 mol
Hy B0 5H2’° PRSI C L P (3)

Then use the apparent extent to calculate the quantity of interest (mole fraction of

ammonia).
Nyo = Nyoo — 26 = 1 mol — 2 (0.2 mol) = 0.6 mol

Ny, = Ny, o — 5& =2 mol — 5(0.2 mol) = 1.0 mol



Mg, = Nyp,o + 26 = 0 mol +2 (0.2 mol) = 0.4 mol
N0 = Ngyo0 + 26 = 0mol + 2(0.2 mol) = 0.4 mol
Miotal = Mno + Mg, + My, + 10 = (0.6 + 1.0 + 0.4 + 0.4) mol = 2.4 mol

n 0.4
Yap, = — = o =0.167

Nyotal



