Name: ANSWER KEY Date: Period:

Limiting Reagent & Percent Yield Practice Worksheet

1. When copper (I1) chloride reacts with sodium nitrate, copper (I1) nitrate and sodium chloride
are formed.
a. Write the balanced equation for the reaction given above:

CuCl, + NaNO; > Cu(NOs), + NaCl
CuClz + 2 NaNOz - Cu(NOs); + 2 NaCl

b. If 15 grams of copper (I1) chloride react with 20 grams of sodium nitrate, how much sodium
chloride can be formed?
15g CuCl2x 1 mol CuCl, x2mol NaCl x 58.443 g NaCl = 13 g NaCl
134.362g CuCl2 1 mol CuCl2 1 mol NaCl

20 g NaNOs x 1 mol NaNOs x 2 mol NaCl x58.443 g NaCl =13.8 g NaCl
84.997g NaNOs 2 mol NaNOs 1 mol NacCl

Only 13 g can be formed
c. What is the limiting reagent for the reaction in #2? copper (I1) chloride

d. How many grams of copper (1) nitrate is formed?
159 CuCl; x 1 mol CuCl,  x1mol Cu(NO3), x 187.467 g Cu(NO3), =20.9 g Cu(NOs),
134.452g CuCl; 1 mol CuCl, 1 mol Cu(NOs3)2

e. How much of the excess reagent is left over in this reaction?
159 CuCl; x 1 mol CuCl, x2mol NaNOs x 84.997g NaNO3z =19 g NaNOs
134.452g CuCl 1 mol CuCl; 1 mol NaNOs

20g NaNOs - 19 g NaNOs = 1 g NaNOs

f. If 11.3 grams of sodium chloride are formed in the reaction described in problem #2, what is
the percent yield of this reaction? actual yield

P t yield =
ereert yie theoretical yield

x 100 percent
11.3/13.0 x 100% = 86.9%

2. When lead (1) nitrate reacts with sodium iodide, sodium nitrate and lead (11) iodide are
formed.
a. Balance the following equation:

Pb(NO3)2@aq+ Nal @ > Pblag+  NaNOs3 )
PB(NO3)2 (ag) + 2 Nal (aq) =2 Pbl2 ) + 2 NaNOs3 (ag)

b. If I start with 25.0 grams of lead (1) nitrate and 15.0 grams of sodium iodide, how many
grams of sodium nitrate can be formed?
25.0 g Pb(NOs3)2 x 1 mol Pb(NO3)2 x 2 mol NaNOs x 84.997g NaNO3 = 12.8 g NaNO3
331.214 g Pb(NOs3)2 1 mol Pb(NO3)2 1 mol NaNO3

15.0 g Nal x 1 mol Nal x 2 mol NaNOs x 84.997g NaNOs = 8.51 g NaNOs
149.89g Nal 2 mol Nal 1 mol NaNOs

8.51 g NaNOs can be made



c. What is the limiting reagent in the reaction described in problem 2? Because sodium iodide
is the reagent that causes 8.51 grams of sodium nitrate to be formed, it is the limiting
reagent.

d. How many grams of lead (Il) iodide is formed?
15.0gNal x 1molNal x 1molPbl> x 461qPbl, = 23gPbl:
149.8 g Nal 2 mol Nal 1 mol Pbl2

e. How much of the non-limiting reagent will be left over from the reaction in problem #2?
15.0gNal x 1molNal x 1molPb(NOs), x 331.214q Pb(NO3), = 16.6 g Pb(NOs)2
149.8 g Nal 2 mol Nal 1 mol Pb(NOs3)2

Had 25.0 grams of it, used 16.6 ¢
So 25 - 16.6 = 8.40 grams left over
f. If 6 grams of sodium nitrate are formed in the reaction described in problem #2, what is the
percent yield of this reaction?
% vyield = actual x100= 6g x100 = 70.5-> 70%
Theoretical 85149

3. 1000 grams of sodium chloride is combined with 2000 grams of barium phosphate.
a. Balance the following equation:

6 NaCl + Ba3(POs), > NaPOs + BaCl;
6 NaCl + Bas(POs)2 - 2NasPOs + 3BaClz

b. What is the limiting reactant?
1000 g NaCl x 1 mol NaCl x 3 mol BaClz x 208.236 g BaCl, = 1781 = 2000 g BaCl:
58.443 g NaCl 6 mol NaCl 1 mol BaCl:

2000 g Bas(PO4). x 1mol Bas(POs), x 3molBaCl, x208.236g BaCl,= 2075 -> 2000 g BaCl,
601.938 g Ba3(PO4)2 1 mol Bas(POs); 1 mol BaCl,

So NaCl is the limiting reagent.

c. How many grams of excess reactant are left?
1000 g NaCl x 1 mol NaCl  x 1 mol Bas(PO4); x601.938 g Bas(PO4), = 1717¢g
58.443 g NaCl 6 mol NaCl 1 mol Bas(POa)3

2000 — 1717 = 283 = 300 g Bas(PO4)3
4. A chemist burns 160.0 g of Al in excess air to produce aluminum oxide, Al20Os3. She produces
260.0 g of solid aluminum oxide.
a. Write a balanced equation for the reaction.

Al + 0 = AlLO3
4A + 302 = 2AI0Os3

b. Determine the theoretical yield of Al>Oa.
160.0g Al x 1mol Al x 2mol Al20s x 101.964 g Al20s =302.3 g Al203
26.982 g Al 4 mol Al 1 mol Al203

c. Determine the percent yield.
% vyield= actual x100 = 260.0g x 100 = 86.01%
Theoretical 302.3¢g




