[image: image1.png]83. Lithium reacts spontancously with bromine to produce
lithium bromide. Write the balanced chemical equation
for the reaction. If 25.0 g of lithium and 25.0 g of
bromine are present at the beginning of the reaction,
determine
a. the limiting reactant
b. the mass of lithium bromide produced
€. the excess reactant and the mass in excess.

Percent Yield (12.4)

84. Ethanol (C;H;OH) is produced from the fermentation
of sucrose in the presence of enzymes.
C1pHy0)(aq) + H,0(g) — 4C,H;0H() + 4COx(g)
Determine the theoretical and percent yields of cthanol
if 684 g sucrose undergoes fermentation and 349 g
ethanol is obtained.

85. Lead(I]) oxide is obtained by roasting galena, lead(Il)
sulfide, in air.
PSS+ 0 (@—
—__PbO(s) + __SO,(a)
a. Balance the equation and determine the theoretical

yield of PbO if 2000 g PbS is heated.
b. What is the percent yield if 170.0 g PbO is

CHAPTER 12 ASSESSMENT

89. Phosphorus is commercially prepared by heating a
mixture of calcium phosphate, sand, and coke in an
electric fumace. The process involves two reactions.
2Ca;(PO,)y(s) + 6Si0,(s) — 6CaSiOx(1) + P0y4(g)
P,0yq(g) + 10C(s) — Py () + 10C0(g)

The P,y produced in the first reaction reacts with an
excess of coke (C) in the second reaction. Determine
the theoretical yield of Py if 250.0 g Cay(PO,), and
4000 g SiO, are heated. If the actual yield of Py is
45.0 g. determine the percent yield of P,

90. Chlorine can be prepared by the reaction of man-

ganese(IV) oxide with hydrochloric acid.

__ MnOys) + ___ HCl(ag) —

— MnClyaq) + ___Clyg) + ___H,00)
Balance the equation and determine the theoretical and

percent yiclds of chlorine if 86.0 g MnO, and 50.0 g
HCI react. The actual yield of chlorine is 20.0 g.

Mixed Review

Sharpen your problem-solving skills by answering the
Jollowing.
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86. Upon heating, calcium carbonate decomposes to
produce calcium oxide and carbon dioxide.

a. Determine the theoretical yield of CO, if 235.0 g
CaCOs is heated.

b. What is the percent yield of CO, if 97.5 g CO, is
collected?

87. Hydrofluoric acid solutions cannot be stored in glass
containers because HF reacts readily with silica in
glass to produce hexafluorosilicic acid (HSiFy).
Si0y(s) + 6HF(aq) — H,SiFg(aq) + 2H,0(1).
1F40.0 g Si0; and 40.0 g of HF react
a. determine the limiting reactant.

b. determine the mass of the excess reactant.
<. determine the theoretical yield of HSiF.
d. determine the percent yield if the actual yield is
45.8 g H,SiFg.
88. Pure zirconium is obtained using the two-step Van

Arkel process. In the first step, impure zirconium and

iodine are heated to produce zirconium odide (Zel,).
In the second step, Zrly is decomposed to produce
pure zirconium.

Zil(5) — Ze(s) + 2fe)

Determine the percent yield of zirconium if 45.0 g
Zsl, is decomposed and 5.00 g pure Zr is obtained.

91. Ammonium sulfide reacts with copper(I) nitrate in a

double replacement reaction. What mole ratio would
you use to determine the moles of NH,NO; produced
if the moles of CuS are known?

. One method for producing nitrogen in the laboratory is

to react ammonia with copper(Il) oxide.
NHy(g) + ___ CuO(s)
Cu(s) + H 00 + Nae)
a. Balance the equation.
b. 1 40.0 ¢ NH, is reacted with 80.0 g CuO, deter-
‘mine the limiting reactant.
€. Determine the mass of N, produced by this
reaction.

d. Which reactant is in excess? How much remains
after the reaction?

. The compound calcium cyanamide (CaNCN) can be

used as a fertilizer. To obtain this compound, calcium
carbide is reacted with nitrogen at high temperatures.

CaCy(s) + Ny(g) — CaNCN(s) + C(s)

What mass of CaNCN can be produced if 7.50 mol
CaC; reacts with 5.00 mol N;?

. When copper(Il) oxide is heated in the presence of

hydrogen gas, elemental copper and water are pro-
duced. What mass of copper can be obtained if 32.0 g
‘copper(ID) oxide is used?
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