Limiting Excess Reagent Problems - Answers

1. 2Fe (NO;); + 3Na,S =» Fe,S; + ©6NaNO,
50.0 g 50.0 g

Consider from the point of view of iron(III) nitrate:

1 mol Fe(NO,), 1 mol Fe,S, 207.89 g Fe,S,

50.0 g Fe(NO
g Fe(NO,), x 241.86 g Fe(NO,), = 2mol Fe(NO,); © 1 mol Fe,S,

Consider from the point of view of sodium sulphide:

1 mol Na,S I mol Fe,S;  207.89 g Fe,S,;
X X
78.05 gNa,S 3 mol Na,S 1 mol Fe,S,

50.0 g Na,S x = 444 gFe,S

therefore the maximum possible mass of Fe,5; is 21.5 g

2. N, + 31, -> 2NI,
0.5 mol 500 g

Consider from the point of view of N,:

2mol NI,  394.72 g NI,
I mol N, x 1 mol

0.5 mol N, x = 394.72 g NI,

Consider from the point of view of I,:

I mol I, 2mol NI,  394.72 g NI,
253.81gL, © 3moll, ©  1mol

500 g 1, x = 518.39 g NI,

therefore the max possible mass of NI; is 394.72 g

3. 3Ca(NO;), + 2Na,PO, =» Ca,(PO,), +  6NaNO,
95.0 g 70.0 g

Consider from the point of view of Ca(NO;),

1 mol Ca(NO,),  1mol Ca,(PO,), 310.18 g Ca,(PO,),
X X
164.10 g Ca(NO,), ~ 3 mol Ca(NO,), ~ 1 mol Ca,(PO,),

95.0 g Ca(NO,), x

Consider from the point of view of NasPO,
1 mol Na,PO, 1 mol Ca,(PO,), 310.18 gCa,(PO,),
X X
163.94 g Na,PO, 2 mol Na,PO, 1 mol Ca,(PO,),

70.0 g Na,PO, x

therefore the max possible mass of Ca;(P0O,), is 59.86 g

= 21.5 gFe,S,

3

= 59.86 g Ca,(PO,),

= 66.2 g Ca,(PO,),



4.  2LiNO, + Na,CO0, = Li,CO, +  2NaNO,
60.0 g 60.0 g

1 mol LiNO,  1molLi,CO, 73.89 gLi,CO,
X X
68.95 g LINO, 2 mol LiNO, 1 mol Li,CO,

60.0 g LiNO, x = 32.1 gLi,CO,

1 mol Na,CO, 1 mol Li,CO,  73.89 g Li,CO,
105.99 ¢ Na,CO, 1 mol Na,CO, 1 mol Li,CO,

60.0 g Na,CO, x = 41.8 g Li,CO,

therefore the maximum possible mass of Li,CO; is 32.1 g

5. H,S0, + 2NaOH = Na,S0, + 2H,0
500 mL 400 mL 900 mL’
2.0 M 5.0 M

Consider the point of view of H,SO,:

n = 1.0 mol Na,SO,
R C=7
C=20M V = 900 mL — 0.9*L
V =500mL — 0.5L (500 mL + 400 mL)
1.0 mol H,80, x LoIN&S0, ) o Na,sO
LoV .U mo 5 4 X lmol H2504 = .U mo 32 4 .. 2
v
=20 mol/ x05L
" A‘ x C = 1.0 mol
n = 1.0 mol H,SO, T 0oL
C=111M

Consider the point of view of NaOH:

n = 1.0 mol Na,SO,
=2
n=7? .
V = 400mL — 04L (500 mL + 400 mL)
2.0 mol NaOH x ~-POINaS0, -y 0  Na.sO
Loy .0 mol NaOH x TmolNaOH — = mol Na,SO, c_n
v
_ |
n =50 mOA x04L _ Lomo
n = 2.0 mol NaOH T 09L
C=11M

Therefore the maximum possible concentration of sodium sulphate would
be 1.11 M. This mixture is an optimum mixture given equal answers!!



