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< Crapter 14 Homework

 Using the Equiibrium Constant

Consans | PosadoTabl

< san O

- Pana

il cny A and B are presn, ssch 21200 M. What s h al concaniraion o A one squibrium s rehed?
Express youranswer totwosigificantigures and nclud th appropriste units
» View Avaiaie i)

[n°4 [+ IR

Value | Units
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Express youranswer totwosigificantigures and nclud th appropriste units
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< Crapter 14 Homework

‘Applying Le Chitelier's Principle
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< Crapter 14 Homework

‘Applying Le Chitelier's Principle

Consans | PosadoTabl

Vihen  chemcreacions a equirum, @ (1 escion queten) s el K (e
‘equibium corsan). 1 e 2pped 0 themicure i ranges e e of @ ren e
Sysam’snoonger t sl T egainsqulrum,ha reacson il ir proceed fovard
i raveie i Q15 saalt K orossgain Asematuey, qutonum oo be spiad by =
hange i emperate wheh ranges e vale f KTt reut howsar s e sam. nd e
o ot G v Ul @ & s 8 R
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+ Chemical Equilirium and Cherical Kinetics <o
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< Chapter 14 Homework
+Relating Different Forms of the Equilibrium Constant <) 3ottt (>
v PatA
Constants | Periodic Table

For chemical reactions involving ideal gases, the equilibrium constant For the reaction

K can be expressed sither in terms of the concenirations of the 2CH, (g) = CaHa(g) + 3Ha(g)

gases (in M) or as a function of the parta pressures of the gases (in K=0170at 1573 °C . Wnatis K, for the reaction at his temperature?

atmospheres). In the latter case, the equilibrium constant s denoted
s K to distinguish it from the concentration-based equilibrium Express your answer numerically.

constant K. » View Available Hint(s)

4 0 m?

~ PartB

Forthe reaction
Na(g) + 3Ha(g) = 2NHa(g)
K, =3.95%107% at 265 °C . Whatis K for the reaction t this temperature?

Enter your answer numerically.
» View Available Hint(s)

Submit >
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< Chapter 14 Homework

rium Constants < doftt (>

# Calculating Equ

Constants | Periodic Table v =R
The equilbrium constant, K, of a reaction at a partcular temperature
is determined by the conceniration of pressures of the reactants and
producs at equitbrium.

Phosgene (carbony chioride), COCll, is an extremely toxic gas that is used in manufacturing certain dyes and plastics. Phosgene can be produced by reacting
carbon monoxide and chiorine gas at high temperatures:

For a gaseous reaction with the general form CO(g) + Cla(g) = COCL(g)
‘Carbon monoxide and chiorine gas are allowed to react in a sealed vessel at 480 °C . At equilibrium, the concentrations were measured and the following resuits
‘aA +bB = cC+dD ‘obtained:
the K, and K, expressions are gven by
as | el Pressure
-, loror (atm)
IAr B 9 0830
K G’ Ch X
o COCL| o019
‘The subscript ¢ or p indicates whether K is expressed in temms of
concenirations o pressures. Equilibrium-constant expressions do not Whatis the equilibrium constant, Ky, of this reaction”
include a term for any pure Solds or liuids that may be involved 5 i
since their composition does not change throughout the reaction. The: 'ss youran: "
standard state of a pure substance i the pure substance fself, and » View Available Hint(s)
although the quantity may change the sample remain pure. The
‘concentration is effectively equal o 1, and will not impact the
magnitude of K. o
md 9 ° O m ?
K,
Deriving concentrations from data

In Part A, you were given the equilirium pressures, which could be plugged directly into the formuia for K. In Part B however, you will be given initial concentrations
‘and only one equiibrium concentration. You must use this data to ind al three equilirium concentrations before you can apply the formuia for K.
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< Chapter 14 Homework

rium Constants < doftt (>

L 5 ¢ O ? -

# Calculating Equ

Constants | Periodic Table K
The equilibrium constant, K, of a reaction at a particular temperature
is determined by the concentrations or pressures of the reactants and
producs at equitbrium.
For a gaseous reaction wit the general form
‘aA +bB = cC+dD Deriving concentrations from data
the K. and K, expressions are given by
In Part A, you were given the equilibrium pressures, which could be plugged directly into the formula for K. In Part B however, you will be given initial concentrations.
[CFDE ‘and only one equiibrium concentration. You must use this data to ind al three equilirium concentrations before you can apply the formuia for K.
~armf
K, — P! v PartB

(20 ()’
“The subscript ¢ or p indicates whether K is expressed in terms of The following reaction was performed in a sealed vessel at 750 °C
concentrations or pressures. Equilibrium-constant expressions do not
include a term for any pure Solids or iquids that may be involved Hy(g) + I(g) = 2HI(g)
e ey gt ol o e e L Intially, only H and T were present at concentrations of [Ha| = 3.45M and [Ta] = 2.70M The equilibrium concentration of Iy is 0.0400 M. Whatis the

e 0f a pure substance i the pue substance s, a

aith e e et eneipiEsSThe) ‘equilibrium constant, K, for the reaction at this temperature?
‘concentration is effectively equal o 1, and will not impact the [Express your answer numerically.

magnitude of K.
» View Available Hint(s)

6#0@1?
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< Chapter 14 Homework

Equilibrium Constant and Reaction Quotient < 5oft1 (>
Constants | Periodic Table v PartA
At equilbrium, the concentration ofreactans and products can be
predicted using the equiibrum constant, K, hich s a mathematcal A msture il ontans A, B, and Cin the folloving concentratons:[A] = 0550 0, [B] =0850 M and [C] = 0.550 M. The foloing reacton occurs and
expression based on the chemical equation. For example, in the b i estabished
reacton
A+2B=C
aA+B=cC+dD At equiliorium, [A] = 0.420 Mand [C] = 0.680 M . Calculate the value of the equilibrium constant, K.
‘where a, b, c, and d are the stoichiometric coeflicients, the
quiibriam B [Express your answer numerically.
» View Available Hint(s)
K, oot

ArBF
where [A], [B], [C], and [D)] are te equibrium concentrations.If 400 m??
‘the reaction is not at equilibrium, the quantity can still be calculated,
butitis called the reacion quotient, @, instead of the equiibrium K-
constant, K.

Q=

[N

Where each concentration s measured at some arbivary time ¢
PartB This question will be shown after you complete previous question(s).
Provide Feedback Next >
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< Chapter 14 Homework

The Reaction Quotient

Constants | Periodic Table
‘When conducting chemical reactions in the b orin industrial
processes, it can be important to know whether a reaction has
reached equilbrium. By measuring the reaction quofint, @), of &
chemmical reaction and comparing it to the equiibrium constant, K. we
can identity whether a reacton s at equilbrium

For the reaction

aA +bB = cC +dD
the reaction quotient, @, is Given by the expression

@
Q- oot

IAF[BF
‘under any conditions. The value of Q is equal to K only at
cquibrum,

< Boftt (>

Previous Answers. S

v Correct

11 Qs less than K. the rato of products to reactants is smaler than t equiibrium. I this case, the reaction wil proceed {0 the rghtto create more product
and reach equilbidm

‘Conversely. if Q i greater than K, the rato of products to reactants is larger than at equilibrium. In tis case, the reaction wil proceed to th feft and revert
S0me of the product back o reactants to reach equilbrium.

~ PartB

‘The following reaction vias carried out in 2 2.75 L reaction vessel at 1100 K-

C(s) + H0(g) = CO(g) + Ha(g)
1 uring the course of the reaction, the vessel i found to contain 7.25 mol of C, 12.0 mol of Hy0, 3.50 mol of CO, and 7.20 mol of Ha, what i the reaction
quotent Q7

Enter the reaction quotient numerically.
» View Available Hint(s)

ﬁr'C)g]?

2CH, (g) = CaHa(g) + 3Ha(g)
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< Chapter 14 Homewerk
Exercise 14.38 with feedback REFEES
Consas | Poradc Tate ~ paa
Considr e i restin:
ERIETE R s pimormn | T
= "~ - " Express your answerusing tree sinifcant iures
) I L I
o oo Jome  |osz |-
o et momensos
I P T N
e [E—
~ pae
i ) 1 340°C.
Exprss youranswer sing o sigifcntfigures.
OAE « ¢ 0=
TN st noer
~ panc
i 12 45°C.
Express your answerusing tee sinifcant ures
Provide Fesduack Nest>
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