Chem 132 Chapter 14

K ey Begins on Page 3.
1. Write equilibrium constant expressions for the following reactions. For gases, use either pressures or
concentrations.

a) 2H,0, (9)

2H,O (9 + O, (9)

b) C(s + CO, (9 2CO (g

c) CO(@ + %0,(9) CQO, (9)

d) (NH,),CO, (9

2NH, (9 + CO,(@ + HO(g

2. Three moles of pure SO, are placed in a800 L flask at 1150 K. At equilibrium, 0.58 mol of O, has formed.
Caculate K for the reaction at 1150 K.
2 SO, (g) : 230,(@ + 0O,(9

3. Neither PoCl, nor PbF, is appreciably soluble in water. If solid PoCl, and solld PbF, are placesin equa amounts
of water in separate beakers, in which beaker is the concentration of Pb** greaer’? Equilibrium congtants for
these solids dissolving in water are

PbCl,(§ ——m Pb** (ag) + 2 Cl™ (ag) K,=17x107°

POF, (9 =———=  Pb™ (ag) + 2F (a0 K.,=37x107°

4. How does the reaction quotient for a reaction differ from the equilibrium congtant for thet reaction?
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5. At 2300 K the equilibrium constant for the formation of NO (g) isK_=1.7 x10 =,
N, (@ + O, (9 2NO (g)

a) If analysis show that the concentration of N, and O, are 0.25 M, and that of NO is 0.0042 M, isthe
system at equilibrium?

b) If the syssemisnot at equilibrium, in which direction does the reaction proceed?

¢) When the sysem is at equilibrium, what are the equilibrium concentrations?

6. Sulfuryl chloride, SO,Cl,, is acompound with very irritating vapors, it is used as areagent in the synthesis of
organic compounds. When heated to a sufficiently high temperature id decomposes to SO, and Cl..
SO,Cl, (9) SO, (9) + Cl (9) K.=0.0454at 375°C

a) Inal.00L flask you place 6.70 g of SO,Cl, and hest it to 375°C. Wheat is the concentration of each of
the compounds in the system when equilibrium is achieved?

b) What are the concentrations of SO,Cl,, SO,, and Cl, at equilibriumin the 1.00 L flask a 375 °C if you
begin with amixture of SO,CI, (6.70 g) and Cl, (1 am)?

¢) Do thefractions of SO,CI, in parts (a) and (b) agree with your expectation based on Le Chatelier's
principle?

7. The decompasition of calcium carbonate
CaCQ, (s) CaO (s) + CO,(g)
is an endothermic process. Using Le Chatdier's principle, explain how increasing the temperature affects the
equilibrium. If more CaCQO, is added to the flask in which this equilibrium exists, how is the equilibrium
affected? What if some additiond CO, is placed in the flask?
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|. Write equilibrivm constant expressions for the following reactions. For gases, use either pressures or

Concenications. :

1HO® + O, w H;_*%‘i ° e

a) 2 H,(, (g)

1
b Cwy — CO, (0 2CO @ Et:[_t‘_gl_l_
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@) NEJLO, 60 «——= INH.@ + CO, @ + HO® e o)

2. Three meles of pure SO, are placed m a 800 L flask at 1150 K. At equilihriam, 0.58 mntdfﬂahasfnrm&d,
Caleulate K for the reaction at 1150 K.
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1. Neither PhCL nor PBF,; is appreciabiy soluble in water. If solid PbCL and solid PbF, are places in equal
amounts of water i separate beakers, in which beaker is the concentration of Pb*™ greater? Equilibrium
constants for theae sclids dissolving in water are
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{0 PbCL () Pb* (ag + 2 €I Gag K= 17x107°
(& PR = Pb" i + 2F (g K,=37x107
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4. How does the reaction quotient for a reaction differ from the equilibrium constant for that reaction?
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5. At 2300 K the equiibrium constant for the formation of NO (g) s K =1.7 2167
N.@ + OQ,ip - 2NQ )

a) If analysis show that the concentratian of N, and O, are 0.25 M, and that of NO is 5.0042 M, iz the
stem At equilibriym? 2 .
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b) Ifthe system is not at equilibrium, in which direction does the reaction ?
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6. Sulfuryl chloride, $O,Cl,, i5 & compound with very irritating vapors; it is used as a reagert in the rynibesis of
organic compounds. When heated to a sufficiemiy high temperature iddecomposes to SO, and CL,.
$Q,C1, (@ S0, + CL @ K_=0045 2t 375 °C

a) Ina 1.00 L flask you place 6.70 g of S0O,CL and heat it to 375 “C. What is the coocentration of
of the comprunds in the system when equilibrium is achieved? » 023 —¢.01f & e
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) Do the fractions of SO,CL, in parts (a) and (b} agrea with your expactation based on Le Chatelier's
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7. The decomposition of calcivm carbonate
Cal0, ) —m— CaD@m + CO, @ @

ummmmumumsmmmmmmt » affects
the equilibrium. If aCO, is added to the in which this equilibrium =dats, how is the
erquibibrium affected? What if some additional CC:A placed in the flask?
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