CHM 130: Stoichiometry Practice Problems
1. The fertilizer ammonium sulfate, (NH,),SO,, is prepared by the reaction of ammonia,
NH,, with sulfuric acid:
2NH; (g) + H,80,(aq) = (NH,),SO0, (aq)

a. What mass of ammonium sulfate is produced if 50.0 L of ammonia gas reacts
completely at STP?

moINH,  1mol (NH,),50, 132.17 g(NH,), 50,

50.0 L NH
s X 224LNH, © T 2molNH, mol (NH, ), SO,

=148 g(NH,), SO,

b. What mass of sulfuric acid is required to react completely with 50.0 L of ammonia?

moINH,  1molH,50, 98.09gH,50,

50.0 L NH
2 X224LNH, * 2moINH,  molH,50,

- 109 gH,SO,

2. Propane, C;H; (g), burns in oxygen to produce carbon dioxide gas and steam.

a. Write the equation for this reaction, then balance the equation.

CsHg(g) + 502(9) = 3C02(9) + 4H0 (9)

b. If 5.000 g of propane burn completely in excess oxygen, what volume of carbon
dioxide gas is produced at STP?

mol C;H, 3molCO, 22.4LCO,

5.000gC.H, x X X
9% X 44 119CH, “Tmol C,H, . mol CO,

_7.62LCO,

c. If 75.0 L of steam are produced at STP, what mass of propane must have burned
completely in oxygen?

molH,O _ 1molCH, 44.119CH,

75.0LH,0
22X 224 LH,0  4molH,0 "\ mol C,H,

=36.99C,H,

3. Fermentation is a complex chemical process of making wine by converting glucose into
ethanol and carbon dioxide:

CH,O,(s) = 2CHOH(1) + 2CO,(g)
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a. Calculate the mass of ethanol produced if 5.00 kg of glucose decomposes completely.
1000 g x mol C,H,,O, x 2 mol C,H,OH x 46.08 g C,H,OH i
lkg = 180.18gCH,O, = 1molC,H,0, = mol C,HOH
256 x10°g C,H,OH

5.00 kg C,H,,0, x

b. Calculate the volume of carbon dioxide gas produced at STP if 100.0 g of glucose
react completely.

mol C,H,,O, N 2 mol CO, « 22.4L CO,
180.18 gC,H,,0, 1molC,H,0, mol CO,

100.0 g C,H,,0, x - 249LCO,

4. Consider the reaction of zinc metal with hydrochloric acid.

a. Write the equation for this reaction, then balance the equation.
Zn(s) + 2HCl(aq) = H2(9) + ZnClz(aq)

b. Calculate the volume of hydrogen gas produced at STP if 25.00 g of zinc react with
25.00 g of hydrochloric acid.

mol Zn ImolH, 224LH,

250097
9N X 539gZn  TmolZn « mol H,

- 856LH,

so 7.68 L Hz produced
mol HCI ImolH, 22.4LH,

25.00 g HC|
9 X 36.46 gHCI * 2mol HCI ™ mol H,

- 7.68LH,

c. Identify the limiting reagent and the reactant in excess.

HCl is the limiting reagent, and Zn is in excess.
d. Calculate the percent yield if 6.53 L are actually produced.

6.53L H,

0-93L 1, 100% -85.0%
768LH, |

5. Titanium metal can be produced from the reduction of titanium (IV) chloride with magnesium
metal:

TiCl,(g) + 2Mg(d) => Ti(s) + 2MeCl ()
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a. What mass of titanium can be produced from 500.0 g of titanium (IV) chloride and
250.0 g of magnesium?

mol TiCl,  1molTi  47.88gTi

500.0 g TiCl
9 1™ X 189,68 g TiCl, * Tmol TiCl, . mol Ti

- 126.2gTi

mol Mg « Imol Ti ><47.889Ti

2500gM
9 gx24.319Mg 2 mol Mg mol Ti

= 246.2¢9Ti

so 126.2 g Ti produced
b. Identify the limiting reagent and the reactant in excess.
TiCls is the limiting reagent, and Mg is in excess.

c. Calculate the percent yield if 117.0 g of titanium are actually produced.

11709 Ti
126.2gTi

x100% =92.71%
6. Nitric oxide, NO (g), reacts with oxygen according to the following equation:

2NO(g) + 0,(g = 2NO,(g)

a. What volume (in L) of NO, is produced when 80.0 L of NO reacts with 35.0 L of

oxygen?
2L NO,
: ——==80.0LNO
8OOLNOx2LNO L NO,
so 70.0 L NO: is produced
2LNO
350L0,x——%=70.0LNO
Lo xTT0, LN,

b. Identify the limiting reagent and the reactant in excess.
O: is the limiting reagent, and NO is in excess.
c. Calculate the percent yield of NO, if 68.4 L of NO, is actually produced.

68.4 L NO,

08.4LNO, L 100% =977 %
70.0LNO, ~ 7
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7. Lead (II) iodide can be produced from the reaction of lead (II) nitrate and potassium iodide:

Pb(NO;), (aq) + 2KI(aq) = PbL, (s) + 2KNO;(aq)

a. What mass of lead (II) iodide can be produced from 100.00 g of lead (II) nitrate and
75.00 g of potassium iodide?

molPb(NO,),  1molPb, _ 46100gPbL,

100.00 g Pb(NO
9PN, ), X 331 22 9 PB(NO,), ~ Tmol PB(NO.), X mol PbL,

- 139.18 g PbI,

mol KT x 1 mol PbI, x 461.00 g PbI,
166.00gKI ~ 2molKI mol PbI,

75.00 gKI x - 104.1gPbI,

so 104.1 g PbI, produced
b. Identify the limiting reagent and the reactant in excess.
KI is the limiting reagent, and Pb(NO3): is in excess.

c. Calculate the percent yield if 89.4 g of lead (II) iodide are actually produced.

89.4 g PbI,

100% - 85.9 %
1041gPbI, " 7
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