Chapter 15: Equilibrium 

Page 3: The Equilibrium Constant 

At equilibrium: 

Rate (fwd reaction) = Rate (reverse reaction)

Rate =  [] =  

 =  
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If K is small: Less than 1
Small amount of products at equilibrium 

If K is larger: Greater than 1  
Mostly products at equilibrium 
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The reaction quotient = K [if system is at equilibrium] 

***The activity coefficient for substance X
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b) Focused on the gas phase and the solids cancel to 1 
a) Correct

Page 8:

 =    

= pHBr/ pHBr pH2


b) Qrev = 1/rev 
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Q = 

P = nRT/v = cRT

Q = (C[NO2] RT)^2/ (C[O2]RT)(C[NO]RT)^2 = = 


 n = O

 K = Kc
 Q = Qc

Page 11: 

Q = 



	Start reaction with:
	
	

	At the beginning of the reaction: 
	Q << 1        Q < K
	Q >> 1      Q > K

	Over time Q:
	Increase
	Decreases

	At equilibrium: 
	Q = K
	Q= K
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	2NO
	
	 2N

	Initial 
	1.000
	1.000
	1.000

	Change
	-2x 
	 -x     reactant
	+2x    product

	Equilibrium 
	1.000 – 2x
	1-x = 0.506 bar 
	1.000 + 2x 



What is the equation for the K constant?

K = 

 

What is x?

1.000-x = 0.506
x = 0.494 bar

k = 1.34 

K >>1 Therefore, products favored 
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[HI] = n/v = 0.242 mol

	
	2HI 
	
	

	Initial
	0.242
	0
	0

	Change
	-2x
	x
	x

	Equilibrium 
	0.242 – 2x
	x
	x



What is the equation for K?

K =  [H2]/ [HI]^2

      =  X^2/ (0.242-2x)^2

Solve for x:

Take square root of both sides 

 = x/0.242-2x

x = 8.02 x 10^-3M

Concentration of H2 is: 8.02 x 10^-3M
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	I2
	2I

	I
	0.20
	0

	C
	-x
	2x

	E
	0.20-x
	2x

	
	
	



K = / I2

= / 0.20-x

Can we assume  equivalent 

Test >> 400 

= 4x^2/0.20 
x = 3.8 x 10^-6M

I = 0.20 – 3.8x10^-6 = 7.7 x 10^-6


One more variation on equilibrium calculations

	
	2A
	
	

	Initial
	0.50
	1.00
	1.00

	Initial New**
	2.50
	2.00
	0

	C
	2-x
	-x
	+x

	E
	2.5-2x
	2.00-x
	x



TEST    

 >> 400  Assumption is valid

 =  = 1.8   M = [


Page 23: Equilibrium Conditions: Le Châtelier’s Principle


“Disturbances” = emperature, volume, concentration 

Reduces the effect of the disturbance = i.e.: the equilibrium shifts towards product/reactants
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2. If we raise the concentration or pressure of one (or more) of the products: 

 Q > K

For Q to return to K [equilibrium] - reaction must go backward
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After more reactant is added a new equilibrium is established with new  concentrations of reactant and products; however, K remains the same 
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K = pro
A) Volume of reactant vessel or remove the gas during reaction 
B)  Decrease volume and remove product and add HF 
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Reactants + heat = products
ADD HEAT, PRODUCTS FAVORED

Reactants  favored

Page 32: Catalysts and Equilibrium 
Reaction energy profile: 

E 
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