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Lecture 19 CH131 Summer 1
Tuesday, June 25, 2019

• Electricity	from	mixing:	Concentration	cells
• Practice	problems

Final	lecture:	Answer	questions	you	may	have

Cell line notation (Tro, 4e, p 897)
Znሺݏሻ| Zn2൅ሺܽݍሻ	||Cu2൅ሺܽݍሻ| Cuሺݏሻ

• Oxidation	on	left,	“||”	is	salt	bridge,	reduction	on	right

• Phases	separated	by	“|”,	same	phases	separated	by	“,”

• If	no	solid,	inert	electrode	ሺPt	or	graphiteሻ

• Left	to	right	order	matches	flow	of	electrons
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Cell line notation (Tro, 4e, p 897)
Feሺݏሻ| Fe2൅ሺܽݍሻ	||MnO4െሺܽݍሻ,	Mn2൅ሺܽݍሻ| Ptሺݏሻ

Write	the	half	reactions	…
Feሺݏሻ	 Fe2൅ሺܽݍሻ	൅2	݁ି

MnO4െ	ሺܽݍሻ	൅	5	݁ି ൅	8	H൅ሺܽݍሻ	Mn2൅ሺܽݍሻ	൅	4	H2Oሺ݈ሻ
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ሾTPሿ	The	process
Cl‒ሺ1	Mሻ	⇄ Cl‒ሺ0.0001	Mሻ

is	spontaneous.	The	correct	cell	line	notation	is	…

1. Ptሺsሻ	|	Cl‒ሺ0.0001	Mሻ	|	Cl2 ሺ1	barሻ	||	Cl‒ሺ1	Mሻ	|	Cl2 ሺ1	barሻ	|	Ptሺsሻ	
2. Ptሺsሻ	|	Cl‒ሺ0.0001	Mሻ	|	Cl2 ሺ1	barሻ	||	Cl2 ሺ1	barሻ	|	Cl‒ሺ1	Mሻ	|	Ptሺsሻ	
3. Ptሺsሻ	|	Cl‒ሺ1	Mሻ	|	Cl2 ሺ1	barሻ	||	Cl‒ሺ0.0001	Mሻ	|	Cl2 ሺ1	barሻ	|	Ptሺsሻ	
4. Ptሺsሻ	|	Cl‒ሺ1	Mሻ	|	Cl2 ሺ1	barሻ	||	Cl2 ሺ1	barሻ	|	Cl‒ሺ0.0001	Mሻ	|	Ptሺsሻ	
5. None	of	the	above
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ሾTPሿ	The	voltage	of	a	chloride	concentration	cell	is	ݔ V.	If	the	pressure	of	the	
chlorine	gas	in	the	anode	is	doubled,	the	new	voltage	will	…

1. be	larger	than	ݔ V.
2. remain	ݔ V.
3. be	smaller	than	ݔ V.
4. Further	information	needed.
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ሾQuizሿ	A	concentration	cell	is	constructed	with	ܳ corresponding	to	the	Clି
concentration	difference	between	sea	water	and	river	water	at	25	Ԩ.	Assume	
that	the	Clି concentration	ሺdue	to	dissolved	NaClሻ	of	sea	water	is	35	g/L	and	
than	that	of	river	water	is	0.10	mg/L.	The	voltage	of	this	cell	is	…

1. V	൅0.67	ൌ	ܧ
2. ܧ ൌ	൅0.50	V
3. ܧ ൌ	൅0.33	V
4. ܧ ൌ	൅0.17	V
5. Something	else
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Recipe for concentration cell reaction and Q
1. Write	skeleton	reaction,	for	example	

A൅ሺconc,	ܽݍሻ	→	A൅ሺdil,	ܽݍሻ	 or	
Bെሺconc,	ܽݍሻ	→	Bെሺdil,	ܽݍሻ	

2. Write	half	reaction	for	reactant	and	for	product,	labelling	each	component	
as	being	in	anode	or	cathode.
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Recipe for concentration cell reaction and Q
1. Write	skeleton	reaction,	for	example	

A൅ሺconc,	ܽݍሻ	→	A൅ሺdil,	ܽݍሻ	 or	
Bെሺconc,	ܽݍሻ	→	Bെሺdil,	ܽݍሻ	

2. Write	half	reaction	for	reactant	and	for	product,	labelling	each	component	
as	being	in	anode	or	cathode.

3. Combine	half	reactions,	noting	the	value	of	݊௘.
4. Write	expression	for	ܳ

5. Use	ܧ ൌ െ ଴.଴଺
௡೐

V	logሺܳሻ
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Electrochemistry practice problems
• 17.15	Reduction	potential	from	cell	potential

• 17.23	Reduction	potential	from	free	energy	change

• 17.33	Concentration	from	cell	potential

• 17.35	Equilibrium	constant	from	cell	potential

• aܭ	17.39 from	cell	potential

• spܭ	17.41 from	cell	potential
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Electrochemistry practice problem: 17.15
ሺbሻ	ܧ° ൌ െ0.338 V
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Electrochemistry practice problem: 17.23
ሺaሻ	ܧ° ൌ െ0.18 V

ሺbሻ	ܧ° ൌ െ2.54 V,	so	no
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Electrochemistry practice problem: 17.33
ሺaሻ	ܧ° ൌ 0.31V

ሺbሻ	ሾCrଷାሿ ൌ 1.09 ൈ 10ି଼ M
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