-

’. N
CHAPTER ,@ [:}) STUDY GUIDE FOR CONTENT MASTERY

Pt
AT

Chemical Equilibrium

section 18.1 Equilibrium: A State of Dynamic Balance

In your textbook, read about chemical equilibrium.
Complete each statement.
1. When a reaction results in almost complete conversion of reactants to products, chemists

say the reaction goes to COW\?IQ,‘{' N

2. A reaction that can occur in both the forward and the reverse directions is called a(n)
veversible yeaction
3. EQUU-( \\b Y ) LAYY\ s a state in which the forward and reverse reactions balance

consyant

but that does not mean that the amounts or concentrations are t"’\' SQuime L;e’% L’L“kj
naction

each other because they take place at equal rates.

4. At equilibrium, the concentrations of reactants and products are

5. Equilibrium is a state of achon , not one of

In your textbook, read about equilibrium expressions and constants.

For each statement below, write true or false.
’ % ‘emperatuve

i Q\S g 6. The law of chemical equilibrium states that at a given pressure, a chemical
system may reach a state in which a particular ratio of reactant to product

concentrations has a constant value.

[VM@ 7. The equation H,(g) + I,(g) = 2HI(g) is an example of a homogeneous

equilibrium.
TV. ue 8. If an equilibrium constant has a value less than one, the reactants are
favored at equilibriom, ‘e
: Meuo:’wx e
FG\,\SQ. 9, The value for ch is constant only at a specific volume.

EO\\CJ €  40. Ifthe equilibrium constant for a reaction at 300 K is 49.7, the
concentration of the reactants will be greater than the concentration of

the products. ‘__ﬁ
_TV WE 414 heterogeneous equilibrium means that reactants and products are
present in more than one state.

M 12. The product of the forward chemical reaction is HI, for the equilibrium
expression:
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£ HIS
Kea = THIIL]
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Section 18.1 continued

In your textbook, read about determining equilibrium constants.

A chemist did two experiments to determine the equilibrium constant for the reaction of
sulfur dioxide with oxygen to form sulfur trioxide. Use the table showing the results of
the experiments to answer the following questions.

i 250,(g) + O,(g) = 250,(g) 2t 873 K
Experiment 1 Experiment 2
Initial concentrations Equilibrium concentrationsj Initial concantrations | Equiliorium concertrztion
(50,) = 2.00M [50,] = 1.50M | [50,] = 0.500M | 150,) = o.ssom
[0,] = 1.50M [0,] = 1.26M | o) =om | 10, = oo
(5O,] = 3.00M [50,] = 3.50M | 150,] = 0.350M | 50,1 = o250

13. Write the equation to calculate the equilibrium constant for the reaction

- [SO13/. . e
KQQ - SU'A.J [ Cea 151 )
0 p

A1) LWVl
14. Is this reaction an example of a homogeneous or hcteIOG'C']COLS equilibrium?
{
Nopegensalls ii‘-@x 2yl LA

15. Calculate the equilibrium constant fmm the data obtained in experiment 1.

keg = (3.50) e
I"

R - - A
,(Hcvft L) = \-%¢]

16. What is the cquxhbnum conStam for the reacuon in expe*xmeu..&»—-;—w

T

eg = (0.260)" =14.%2)
AR TS Y 50 W—

17. Was it necessary to calculate both equilibrium constants? Why or wiy not?

kq It tc necessay in orden 4o ,a_,r“,.

: 7t vesults il conBr y_e,;‘ 4]

18. What does this experiment show about the initial concentrations of products and reac-
tants in a reversible reaction?

The infal  Concantrahons do not

affct \4?% -

Copyright ® ClanensMeOraw HI 8 diviation wl e MeOisw TG winpantes

¢ Guide for Content b -
104 Chemistry: Matter and Change » Chapter 18 Study Guide for Cont Lasiery

Generated 'by CamScanner



Copyright © Glencoe/McGraw-Hill, 2 division of the McGraw-Hill Companies, Inc.

__STUDY GUIDE FOR CONTENT MASTERY

section 182 Factors Affecting Chemical Equilibrium
In your textbook, read about Le Chételier’s Principle.

Answer the following questions.
1. What does Le Chételier’s Principle say?
I€ g stess 35 applied 4v o system @ egunlibrium,
the sustem wil\ skt bk oY Tiaht 40 _réhuin 140
J e -'c’i'{-gbti\i \ovi um,

2. What are three kinds of stresses that can be placed on a system?

Onhipnge  in Concentyation |, 4o -{l{’,{‘:ﬁd'u.{“i N
L.f‘ o o
Oy Wﬂf\{iﬁ c LL&"C;‘ .
(volume )

For each reaction below, state the direction, left or right, in which the equilibrium will
shift when the indicated substance is added. Identify one other way in which the reaction
could be shifted in the same direction you indicated. (Hint: There may be more than one
way to do this.)

3. Reaction: N,(g) + 3H,(g) = 2NH,(g); NH, added Amlredl VUL /
ek © remove N, and Ho 3 lowey préssure
4 — [ v
4, Reaction: Hy(g) + L(g) = 2HI(g); H, added
rioht © add T, 3 vemove HL
\) o i i & fa i B
5. Reaction: CO(g) + H,0 «= CO(@) + Hy(g); H;0 added OY NP LNAGHL
H e B N~
vioht ; add €O, vexnove COy and Hy
\_} y [ =

7

6. Reaction: 280,(g) + O,(g) = 250,(g); SO, added
left - remove S0, gud 0y lowty Dressuce
J

_—

7. Reaction: 250,(g) + 0,(g) = 250,(g); SO, added ‘
vidat ©add 0y | vemove SO3 § increase presswre
\J’ -
8. Reaction: 2NCl,(g) = N,(g) + 3Cl,(g); NCl added
right 1 rewmove Ny and (L, | lower presswe

7
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Section 18.2 continued

In your textbook, read about factors affecting chemical equilibrium.

Use each of the terms below just once to complete the passage.

* right « exothermic « increase * stress * catalyst + energy
. smallest * change - reverse - constant + forward

When you decrease the volume of a reaction vessel, you (9) \N\CYease

the pressure. This causes a reaction at equilibrium to shift to the side with the

(10)_S ma| u‘.‘ri" number of moles. If the reaction has an equal number of

moles of reactants and products, changing the volume of the reaction vessel causes no

(11) C-\f\ M\.Q}Q in the equilibrium.

1 Changing the temperature of a reaction at equilibrium alters both the equilibrium

(12)__CoW Q*ﬂ"’ﬁf and the equilibrium position. When a reaction is

(13)_£ A0 H‘QY‘"“ _, which means it releases energy, lowering the temperature

shifts the equilibrium to the (14) Y ‘uj‘ VH'/' because the forward reaction
) S5
liberates heat and removes the (15) Stvess

A (16) catn ‘L%S'&— speeds up a reaction by lowering the

17)__€MN ‘L‘rg‘f\r ; requirements for the reaction, but it does so equally in both the
(18) ‘GJVWM and the (19) FevéxS€  directions. The reaction

will reach equilibrium more quickly, but with no change in the amount of product formed.

For each reaction below, indicate in which direction the equilibrium shifts when the
stated stress is applied to the system. Write R if the reaction shifts to the right, L if it
shifts to the left, or NC if there is no change.
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Reaction Stress

_\.4_ 20. PCl5(g) = PCl,(g) + Cly(g) + heat temperature increase
_E_ 21. CO(g) + Fe;0,(s) = CO,(g) + 3Fe0(s) volume increase / P‘L’

?‘ 22. C,Hy(g) + H,0(g) = CH,;CHO(g) + heat temperature decrease
@ 23. 2NO(g) + Hy(g) = N,0(g) + H,0(g) + heat volume decrease P‘?

L 24, Heat + Hy(g) + Li(g) = 2HI(g) temperature decrease
NC’ 25, Hy(g) + CLi(®) = 2HCI(g) + heat volume decrease ,1.?
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