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Lecture 14 CH131 Summer 1
Thursday, June 13, 2019

• Complete:	Reaction	quotient,	spontaneity,	and	equilibrium
• Effect	of	temperature	on	equilibrium

Next	lecture:	Complete	ch14:Predicting	direction	of	change.	 algebra;	
disturbing	equilibrium.	Begin	ch15:	Acid‐base	equilibria

Exam 2, Monday, June 17
Chapters	10,	11,	12,	and	13

Lecture	6	though	13
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Practice: Problem 14.41
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Q versus K is the key to spontaneity
If	 ,	product	must	form	to	get	to	equilibrium,	

so	spontaneous

If	 ,	reactants	must	form	to	get	to	equilibrium,	
so	nonspontaneous

This	means	Δ is	proportional	to	ln / .

The	constant	of	proportionality	turns	out	to	be	 :

∆ ln / ∆ ∆
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∆ ln / ∆ ∆

What	is	the	expression	for	∆ ° in	terms	of	 and	 ?

∆ ° ln 1/ ∆ ° ∆ °

Example:	14.13

Effect of T on K
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Effect of T on K
∆ ° ln 1/ ∆ ° ∆ °

For	values	of	 near	298	K,	∆ °	and	∆ °	are	nearly	constant.

This	means	the	graph	of	ln 	versus	1/ is	nearly	a	straight	line,

with	slope	 ∆ °/

and	intercept	 ∆ °/ at	1/ 	0	 ∞ 	
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Practice: Problem 14.61
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TP 	The	plot	shows	how	ln 	vs	1/ for	A	⇌ B.	The	standard	free	energy	
change	of	reaction,	∆ °,	at	room	temperature is	…

1. 	0
2. 	0
3. 	0
4. More	information	is	required

75%
13%
13%
0%
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TP 	The	plot	shows	how	ln 	vs	1/ for	A	⇌ B.	The	standard	enthalpy	change	
of	reaction,	∆ °,	 is	…

1. 	0
2. 	0
3. 	0
4. More	information	is	required

69%
0%
31%
0%
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TP 	The	plot	shows	how	ln 	vs	1/ for	A	⇌ B.	The	standard	entropy	change	
of	reaction,	∆ °,		is	…

1. 	0
2. 	0
3. 	0
4. More	information	is	required

69%
0%
31%
0%
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TP 	For	the	reaction	2	H2O 	⇌ 2	H2 	 	O2 ,	what	temperature	range	will	
result	in	the	greatest	amount	of	products?	Hint:	Sketch	ln 	vs	1/ .

1. Very	low	
2. Very	high	
3. The	amount	will	be	the	same	at	all	
4. More	information	needed

27%
73%
0%
0%
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