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Chapter 1 : Electrochemistry 
 

Cathode – The electrode at which reaction occurs (positive) 

Electrode – a conductor in a circuit that carries electrons to or from a substance other 
than a metal 

Electrochemical Cell – any device that converts chemical energy into electrical energy or 
electrical energy into chemical energy 

Electrolytic Cell – a cell that uses electricity from an outside source to force a 
nonsponstanous redox reaction to occur; Examples: recharging batteries, 
electroplating 

Electroplating – an electrolytic process that involved oxidizing a source metal into a 
solution with the use of an external power source and then reducing the metal ion 
onto a metallic object that is to be plated (“silver plated”) 

Half Reaction – a reaction that describes the change in oxidation number and 
subsequent gain or loss of electrons that occurs during oxidation or reduction 

Oxidation – a process that involves complete or partial loss of electrons or gain of 
oxygen; results in an increase in the oxidation number 

Oxidizing Agent – the species that is reduced and therefore removes the electrons from 
the species that was oxidized 

Oxidation Number – the charge of an ion 

Redox reaction – another name for an oxidation-reduction reaction; a reaction that 
involves the transfer of electrons between reactants 

Reduction – a process that involves a complete or partial gain of electrons or the loss of 
oxygen; it results in a decrease in the oxidation number 

Reducing Agent – the species that is oxidized and therefore gives electrons to the 
species that was reduced. 

e  the electrode at which oxidation occurs (negative) 
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Salt Bridge – a tube containing a strong electrolyte used to separate the half-cells in a 

voltaic cell; it allows the passage of ions form one half-cell to the other but 
prevents the solutions from mixing 

 
Species – the symbol and charge of an element or ion in a redox reaction 

 
Voltaic Cell – an electrochemical cell that produces electric current as a result of a 

spontaneous redox reaction, used to make batteries. Consists of two half-cells 
connected by a salt bridge and two electrodes that connect to a load (device) that 
uses the electricity produced by the cell.  

 
 
 
 

218



Assigning 
Oxidation 
Numbers	

Chemistry 200 
Video Lesson 14.1 

 	
  

Objective:	
How do we assign atoms the correct 
oxidation number?	

 	
 

Oxidation & Reduction (Redox)	
Oxidation number	
• a number assigned to keep track of electron(s) gained

or lost in a redox rxns.	

 	
  

2. The Group 1 metals (Alkali Metals) in compounds
always have an oxidation state of +1	

3. The Group 2 metals (Alkali Earth Metals) in
compounds always have an oxidation state of +2	

4. The oxidation state for any simple
one-atom ion(monoatomic) is equal
to its charge.	

Rules for Assigning Oxidation Numbers (states)	
1. Free elements are assigned an oxidation state of zero	

The hydrogen in H2, the sodium in Na, and the sulfur 	
in S8 all have oxidation numbers of zero.	

 	
  

In MgCl2, the Mg2+ ion has an oxidation number of +2.	
Each of the Cl- ions has an oxidation number of -1.	

In FeCl2, the Fe2+ ion has an oxidation number of +2, 	
while in FeCl3 the Fe3+ ion has an oxidation number 	
of +3.	
5. Fluorine in compounds is always assigned an

oxidation state of -1.	

6.  Hydrogen in compounds is always assigned
an oxidation number of +1. (HCl).
If combined w/ a metal, Hydrogen
has an oxidation # of -1. (LiH)	

 	
  

7. Oxygen in compounds is assigned an oxidation state 	
	of -2.	

**When combined w/ Fluorine, Oxygen has an oxidation 
    state of +2.**	

8. The sum of the oxidation states of all the atoms in a
species must be equal to the net charge on the
species.	

 If the species is neutral, the sum of  
	the oxidation states is zero.	

 If the species has a charge, the sum  
	is equal to that charge.	
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 	Determine the oxidation number of sulfur in H2SO4	

H2SO4	
+1 -2+6

(-8)	(+2)	 =0	+6	   
Determine the oxidation number of nitrogen in NO3

-1	

NO3	
-2+5

-1

(-6)	= -1	+5	

Redox 
Reactions	

Chemistry 200 
Video Lesson 14.2 

  

Objective:	
How do we identify substances being 
oxidized or reduced and the oxidizing and 
reducing agents. 	

How do we use this information to create 
half reactions ?	

 	  
  

Redox	
Redox reaction 	
• a chemical rxn where electron(s) are transferred

from one atom to another

Oxidation	
• loss of electron(s) by an atom or ion & an increase

in oxidation # (Ca à Ca+2 			         )	

Reduction	
• gain of electron(s) by an atom or ion & a

decrease in oxidation #
( 				      Mn+7 à Mn+2)	

**Oxidation & Reduction occur simultaneously, 
							they cannot occur separately**	

+ 2e-	

5e- + 	

Easy way to remember!!!	

LEO says GER	

LEO = Loss of Electrons is Oxidation	

GER = Gain of Electrons is Reduction	

GER!!!!!	Chemistry
 Yum Yum	
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Oxidizing Agent	

• the substance that causes the oxidation of other
substances.  They accept electron(s) easily &
therefore are reduced

ex1:   5e- + Mn+7 à Mn+2

	(gain of electrons, oxidation # reduced)	

 	
Reducing Agent	

• the substance that allows another substance to be
reduced.  They lose electron(s) & therefore are
oxidized

ex:   Ca à Ca+2 + 2e-

(loss of electrons, oxidation # increases)	

**The species oxidized, the species reduced, the oxidizing	
        agent or reducing agent must always be a reactant!!**	

 Gains Electrons	

Oxidizing Agent	

Reduced    	

 Loses Electrons	

Reducing Agent	

Oxidized    	

 	
Writing Half Reactions	

• They show either the oxidation or reduction portion of a
redox rxn, including electrons gained or lost

Half rxn for oxidation --> electrons are products	
Half rxn for reduction --> electrons are reactants	

**	Electrons	go	on	the	side	w/	the	more	positive	oxid.	#	**	

THERE’S AN EASIER WAY TO REMEMBER!!!	

 	
Creating Half Reactions from a Redox Reaction	
1.  Assign oxidation numbers to determine the

substance oxidized & the substance reduced.	

2. Write each half reaction, balance by atom, then by
electrons. The ONLY exception is a half rxn the
contains a diatomic element.

3.  Identify the species oxidized, the species reduced
the oxidizing agent & the reducing agent.

 	
KClO3 -->  KCl + O2	
+1	 -2+5	

-6+1	+5	
+1	-1 0	

Oxid: 

Red:	

O-2 à  O2	2	 + 4e-	

Cl+5 à Cl-1	6e- +	

(reducing agent)	

(oxidizing agent)	
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Electrochemical 
Cells	

Video Lesson 14.4 

Objectives	
• Name the type of reactions involved in

electrochemical processes.
• Describe how a voltaic cell produces

electrical energy.

Electrochemical Process	
• An electrochemical process is any

conversion between chemical and
electrical energy (charged particles).

• All electrochemical processes involve redox
reactions.

• The two half reactions must be physically
separated to be used as a source of
electrical energy.

Voltaic Cells	
• To obtain a useful current, we separate the oxidizing 

and reducing agents so that electron transfer 
occurs thru an external wire. 

• What is needed – Spontaneous Reaction 
o Salt Bridge 

• connects the 2 containers & provides a 
passage for ions from one solution to another 

o Electrodes
• one of 2 surfaces that conduct electricity, the 

site of oxidation & reduction rxns 

Since Zn is higher on 	
Table J, It will be 	
Oxidized!	

Anode	 Cathode	
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Reduction occurs at the 
cathode 

Oxidation occurs at the 
anode 

From Anode to Cathode 

Flow of Electrons	 Voltaic Cell	
Overall Redox Rxn	

Zn(s)  +   Cu+2
(aq) -->   Zn+2

(aq)  +   Cu(s)	

Oxid:	

Red:	

Zn(s) -->  Zn+2
(aq)	+  2e-

Cu+2
(aq) -->  Cu(s)	2e- +	

Species oxidized_____ 	 	Reducing agent______	

Species reduced_____ 	 	Oxidizing agent_____	

Anode_______ 	 	Cathode_______	

Zn	

Cu+2	 Cu+2	

Zn	

Zn+2	 Cu+2

Zn(s)
anode -	

Cu(s)	
cathode +	

e- -->

Zn	 Cu	

Zn	 Cu	
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Sketch Notes 
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Name:	_____________________________________________________	Date:	_____________________	Per:	__________	

Assigning Oxidation Numbers 

Formula Element and Oxidation Number 

1. NO2	 N	 O	

2. KCl	 K	 Cl	

3. MnO2 Mn	 O	

4. H2SO4 H	 S	 O	

5. K3PO4 K	 P	 O	

6. HNO3 H	 N	 O	

7. Fe2O3 Fe	 O	

8. CaCl2	 Ca	 Cl	

9. Na2S2O3 Na	 S	 O	

10. CH4 C	 H	
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Practice	Packet:	�����	

Video	14.1:	Oxidation	Numbers	
Determine	the	oxidation	number	of	EACH	element	in	each	of	the	following	substances:	

1. KMnO4

2. S8

3. Na2Cr2O7

4. CuCl2

5. H2SO4

6. PO4-3

7. zinc	oxide

8. water

9. calcium	hydride

10. carbon	dioxide

Video	14.2:	Redox	Reactions	
Writing	Half	Reactions

Step	1:	Balance	the	half	reaction	by	atom	using	coefficients	
Step	2:	Balance	the	half	reaction	by	charge	using	electrons	(e-)	

Electrons	always	go	on	the	side	with	the	more	positive	oxidation	#	

**Half	rxns	are	written	on	a	per	atom	basis.		The	only	exception	is	if	the	half	rxn	contains	a	diatomic	
element**	

Mg	à	Mg+2	

O2	à		O-2	

Cl+5	à		Cl-1	

Mn+2	à	Mn+5	

N-3	à		N2

S+6	à		S-2	

3Cu+1	à		3Cu	

6H+1	à		3H2
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1DPH� �����2[LGDWLRQ�1XPEHUV

�� ±� �� �� �� ±� �� ��

�� :KDW�LV�WKH�R[LGDWLRQ�VWDWH�RI�QLWURJHQ�LQ
WKH�FRPSRXQG�1+�%U"

�� ±� �� �� �� �� �� ��

�� :KDW�LV�WKH�R[LGDWLRQ�QXPEHU�RI�VXOIXU�LQ
1D�6�2��"

�� *LYHQ�WKH�EDODQFHG�HTXDWLRQ�UHSUHVHQWLQJ
D�UHDFWLRQ�

�����������.&O2��V��o��.&O�V�����2��J�

�� ±��WR���
�� ±��WR���

�� ��O�WR�±�
�� ���WR�±�

7KH�R[LGDWLRQ�VWDWH�RI�FKORULQH�LQ�WKLV�UHDFWLRQ
FKDQJHV�IURP

�� �� �� �� �� �� �� ��

�� :KDW�LV�WKH�R[LGDWLRQ�QXPEHU�RI�FKURPLXP
LQ�WKH�FKURPDWH�LRQ��&U2��±�"

�� �� �� �� �� �� �� ��

�� :KDW�LV�WKH�R[LGDWLRQ�QXPEHU�DVVLJQHG�WR
PDQJDQHVH�LQ�.0Q2�"

�� �� �� �� �� �� �� ��

�� :KDW�LV�WKH�R[LGDWLRQ�VWDWH�RI�QLWURJHQ�LQ
1D12�"

�� ��� �� �� �� �� �� ��

�� :KDW�LV�WKH�R[LGDWLRQ�QXPEHU�RI�FKURPLXP
LQ�.�&U�2��"

�� *LYHQ�WKH�UHDFWLRQ�WKDW�RFFXUV�LQ�DQ
HOHFWURFKHPLFDO�FHOO�

������=Q�V����&X62��DT��o�=Q62��DT���
&X�V�

�� ��WR���
�� ��WR�±�

�� ���WR��
�� ±��WR��

'XULQJ�WKLV�UHDFWLRQ��WKH�R[LGDWLRQ�QXPEHU�RI�=Q
FKDQJHV�IURP

�� /L+
�� +�2

�� +�6
�� +�

�� ,Q�ZKLFK�VXEVWDQFH�GRHV�K\GURJHQ�KDYH
DQ�R[LGDWLRQ�QXPEHU�RI�]HUR"

�� &2
�� &2�

�� &&O�
�� &+�

��� ,Q�ZKLFK�FRPSRXQG�GRHV�FDUERQ�KDYH�DQ
R[LGDWLRQ�VWDWH�RI�±�"
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Practice Packet:Redox 

Creating Half Reactions from Redox Reactions 
Step 1: Assign oxidation numbers to determine the substances that have a change in oxidation number 
Step 2: Identify the two half reactions & balance each half reaction 
Step 3: Label each half reaction & identify the species oxidized, the species reduced, the oxidizing 
agent  & the reducing agent 
Note:	The	reaction	provided	to	you	may	be	balanced	or	unbalanced.		Remember	that	half	reactions	are	made	on	a	per	atom	
basis.		The	ONLY	exception	is	a	half	reaction	that	contains	a	diatomic	element	

CuSO4  +  Mn à  Mn(SO4)2  +  Cu 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 

AgF +  Fe à  FeF3  +  Ag 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 

Na  +  Cl2 à  NaCl 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 

H2  +  O2  à  H2O 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 

http://drshanzerchemistry.weebly.com 
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Practice Packet: Oxidation Reduction 

http://drshanzerchemistry.weebly.com 

S  +  O2  à  SO3 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 

Fe  +  HCl  à  H2  +  FeCl3 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 

CH4  + O2  à  CO2  +  H2O 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 

KClO3  à  KCl  +  O2 
Species oxidized ______________ Oxidizing Agent ______________ 

Species reduced ______________ Reducing Agent ______________ 

Oxidation:  Reduction: 
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1DPH� �����+DOI�5HDFWLRQV

�� VKDULQJ�RI�HOHFWURQV
�� VKDULQJ�RI�SURWRQV
�� WUDQVIHU�RI�HOHFWURQV
�� WUDQVIHU�RI�SURWRQV

�� $Q�R[LGDWLRQ�UHGXFWLRQ�UHDFWLRQ�LQYROYHV�WKH

�� WUDQVPXWDWLRQ
�� UHGXFWLRQ

�� R[LGDWLRQ
�� QHXWUDOL]DWLRQ

�� 'XULQJ�ZKLFK�SURFHVV�GRHV�DQ�DWRP�JDLQ�RQH�RU
PRUH�HOHFWURQV"

�� 0Q���o�0Q�����H±
�� 0Q���o�0Q������H±
�� 0Q�����H±�o�0Q��
�� 0Q������H±�o�0Q��

�� :KLFK�KDOI�UHDFWLRQ�FRUUHFWO\�UHSUHVHQWV�UHGXFWLRQ"

�� OHVV�WKDQ�WKH�WRWDO�QXPEHU�RI�HOHFWURQV�JDLQHG
�� JUHDWHU�WKDQ�WKH�WRWDO�QXPEHU�RI�HOHFWURQV

JDLQHG
�� HTXDO�WR�WKH�WRWDO�QXPEHU�RI�HOHFWURQV�JDLQHG
�� HTXDO�WR�WKH�WRWDO�QXPEHU�RI�SURWRQV�JDLQHG

�� ,Q�D�UHGR[�UHDFWLRQ��WKH�WRWDO�QXPEHU�RI�HOHFWURQV�ORVW
LV

�� =Q�� �� 0J�� �� &R�� �� &D��
�� :KLFK�LRQ�LV�PRVW�HDVLO\�UHGXFHG"

�� $O� �$O������H±
�� $O������H±� $O

�� &X� �&X������H±
�� &X������H±� �&X

�� *LYHQ�WKH�EDODQFHG�LRQLF�HTXDWLRQ�UHSUHVHQWLQJ�D
UHDFWLRQ�

�$O�V�����&X���DT�� ��$O���DT�����&X�V�
:KLFK�KDOI�UHDFWLRQ�UHSUHVHQWV�WKH�UHGXFWLRQ�WKDW
RFFXUV"

��
��

��
��

�� :KLFK�HTXDWLRQ�UHSUHVHQWV�DQ�R[LGDWLRQ�UHGXFWLRQ
UHDFWLRQ"

�� &X���H±�o�&X�
�� &X������H±�o�&X

�� &X��o�&X���H±
�� &X���o�&X����H±

�� :KLFK�KDOI�UHDFWLRQ�VKRZV�FRQVHUYDWLRQ�RI�FKDUJH"

�� %D�12������1D�62��o%D62���� �1D12�

�� +�32�����.2+�o.�32���� �+�2
�� )H�V����6�V��o)H6�V�
�� 1+��J����+&O�J��o1+�&O�V�

�� :KLFK�EDODQFHG�HTXDWLRQ�UHSUHVHQWV�DQ
R[LGDWLRQ�UHGXFWLRQ�UHDFWLRQ"

�� 1D����H±�o�1D
�� 1D�o�1D����H±

�� &O�����H±�o�&O±
�� ��&O±�o�&O�����H±

��� :KLFK�H[SUHVVLRQ�FRUUHFWO\�UHSUHVHQWV�D�EDODQFHG
UHGXFWLRQ�KDOI�UHDFWLRQ"
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Practice	Packet:	Oxidation	Reduction	

http://drshanzerchemistry.weebly.com	

Lesson	14.3:	Activity	Series	and	Spontaneity	

Table	 J:	The	 table	 is	 arranged	with	 the	most	 reactive	metals	 at	 the	 top	of	 the	
table	and	the	least	reactive	metals	at	the	bottom	of	the	table.	What	this	means	is	
that	a	metal	 listed	on	the	table	will	react	with	the	compound	of	a	metal	 that	 is	
below	 it.	 For	 example,	 Zn	 is	 above	 Cu	 on	 the	 table.	 This	 means	 that	 Zn	 will	
replace	Cu	in	a	compound.	Zn	will	be	oxidized	by	a	compound	containing	Cu.	The	
Cu+	ion	will	be	reduced	by	elemental	Zn0.	Metals	higher	on	table	J	are	more	likely	
to	be	oxidized.		

The	reaction:	 Zn	+	Cu(NO3)2		à	Cu	+	Zn(NO3)2	will	spontaneously	occur.	

For	each	example	below,	if	a	reaction	will	occur	spontaneously	based	on	the	
element	positions	in	the	Activity	Series,	complete	the	equation	and	balance	
it.	If	there	is	no	reaction,	write	no	reaction.	

1. Ag(s)	+	Cu(NO3)2(aq)	à

2. Pb(s)	+	AuCl(aq)	à

3. Au(s)	+	LiCl(aq)	à

4. Mg(s)	+	Pb(NO3)2(aq)	à

Determine	if	a	spontaneous	reaction	will	occur.	If	one	will	occur,	write	
the	balanced	oxidation	and	reduction	half	reactions.		

1. Zn		+	Pb(NO3)2		à		Pb		+		Zn(NO3)2

• Is	the	reaction	spontaneous?	________________

• If	yes,	write	the	oxidation	½	reaction:

• If	yes,	write	the	reduction	½	reaction:

2. 3	Zn	+		2	Al(NO3)3		à		2	Al		+		3	Zn(NO3)2

• Is	the	reaction	spontaneous?	________________

• If	yes,	write	the	oxidation	½	reaction:

• If	yes,	write	the	reduction	½	reaction:
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Practice	Packet:	Oxidation	Reduction	

http://drshanzerchemistry.weebly.com	

Video	14.4:	Electrochemical	Cells	
A	voltaic	cell	is	an	electrochemical	cell.	 A	voltaic	

cell	produces	electric	current	as	a	result	of	a	spontaneous	
redox	reaction,	used	to	make	batteries.	They	consist	of	two	
half-cells	connected	by	a	salt	bridge	and	two	electrodes	that	
connect	to	a	load	that	uses	the	electricity	produced	by	the	
cell.)	An	example	of an	electrochemical	cell	is	a	battery.	

Overall	Redox	Reaction:	

Oxidation	½	Reaction:	 Reduction	½	Reaction:	

Species	Oxidized:	_________________	 Anode:	______________	

Species	Reduced:	_________________	 Cathode:	____________	
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Practice	Packet:	Oxidation	Reduction	

http://drshanzerchemistry.weebly.com	

An	operating	voltaic	cell	has	zinc	and	iron	electrodes.	The	cell	and	the	unbalanced	ionic	equation	
representing	the	reaction	that	occurs	in	the	cell	are	shown	below.		

1. Write	the	balanced	oxidation	half-reaction	for	this	cell.

2. Write	the	balanced	reduction	half	reaction	for	this	cell.

3. If	6	moles	of	Zn	react,	how	many	moles	of	electrons	will	be	transferred?

4. Explain,	in	terms	of	Zn	atoms	and	Zn	ions,	why	the	mass	of	the	Zn	electrode	decreases	as	the
cell	operates.

5. Identify	the	subatomic	particles	that	flow	through	the	wire	as	the	cell	operates.

+ +
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PRACTICE PACKET: ELECTROCHEMISTRY 

13 

LESSON 14.4: Electrochemical Cells 

Voltaic Cells (batteries) 
Directions: In each of the following, determine which element oxidized easier on table J (higher up on table J). 
Then label the anode, cathode, direction of e- flow, (remember electrons flow from high to low), which 
electrode increases and decreases in mass and then write the half reactions in the spaces provided.  

1. 2. 

  ox: ox: 
red:  red: 

3. 4. 

  ox: ox: 
red:  red: 

Objective:
x Determine the flow of electrons in a battery (voltaic cell) 
x Identify the anode and cathode in a voltaic cell 
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Practice	Packet:	Oxidation	Reduction	

					Molten	Salt		

http://drshanzerchemistry.weebly.com	

A	student	constructs	an	electrochemical	cell	during	a	laboratory	investigation.	When	the	switch	is	
closed,	electrons	flow	through	the	external	circuit.	The	diagram	below	represents	this	cell	and	the	
reaction	that	occurs.		

1. State,	in	terms	of	energy,	why	this	cell	is	a	voltaic	cell.
______________________________________________________________________________________________________________
______________________________________________________________________________________________________________

2. Determine	the	number	of	moles	of	AlI(s)	needed	to	completely	react	with	9.0	moles	of	Ni2+(aq)	
ions.

3. Write	the	balanced	half-reaction	equation	for	the	oxidation	that	occurs	when	the	switch	is
closed.

4. State	the	direction	of	electron	flow	through	the	wire	and	when	the	switch	is	closed.
______________________________________________________________________________________________________________

Lesson	14.5:	Electrolytic	Cells.		
Electrolytic	cells	use	electrical	energy	to	force	a	nonspontaneous	chemical	reaction	to	occur.		
Reduction	occurs	at	the	cathode.	The	cathode	is	the	electrode	where	electrons	are	sent	and	is	the	
negative	electrode.	Oxidation	occurs	at	the	anode.	The	anode	is	the	electrode	where	electrons	are	
drawn	away	from	and	is	the	positive	electrode.		

									Electroplating	 Electrolysis	of	Water	
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Practice	Packet:	Oxidation	Reduction	

http://drshanzerchemistry.weebly.com	

Electroplating:	

Complete	the	chart	
Electrochemical	Cells	

Voltaic	Cell	 Electrolytic	Cell	
Example:	 Example:	Electroplating	
Redox	Reactions	

2	electrodes	
Anode	=	oxidation	Negative	(-)	 Anode	=	
Cathode	=	 Cathode	=	Reduction	Negative	(-)	
Electrons	flow	from	anode	to	cathode	

Use	electrical	energy	for	force	a	nonspontaneous	
redox	reaction	to	occur	(chemical)	
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%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV� �DQG� �RQ� WKH�LQIRUPDWLRQ�EHORZ� 
7KH�GLDJUDP�EHORZ�VKRZV�D�V\VWHP�LQ�ZKLFK�ZDWHU�LV�EHLQJ�GHFRPSRVHG�LQWR�R[\JHQ�JDV�DQG  
K\GURJHQ�JDV��/LWPXV�LV�XVHG�DV�DQ�LQGLFDWRU�LQ�WKH�ZDWHU��7KH�OLWPXV�WXUQV�UHG�LQ�WHVW�WXEH���DQG�EOXH  LQ�WHVW�WXEH���

7KH�R[LGDWLRQ�DQG�UHGXFWLRQ�RFFXUULQJ�LQ�WKH�WHVW�WXEHV�DUH�UHSUHVHQWHG�E\�WKH�EDODQFHG�HTXDWLRQV
EHORZ�

7HVW�WXEH�����+�2� �� �2��J�����+��DT�����H±

7HVW�WXEH�����+�2� �����H±� ��+��J�����2+±�DT�

� 'HWHUPLQH�WKH�FKDQJH�LQ�R[LGDWLRQ�QXPEHU�RI�R[\JHQ�GXULQJ�WKH�UHDFWLRQ�LQ�WHVW�WXEH���
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14.5 Electrolytic Cells
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� ([SODLQ��LQ�WHUPV�RI�UHDFWLYLW\��ZK\�PDJQHVLXP�LV�SUHIHUUHG�RYHU�]LQF�WR�SURWHFW�XQGHUJURXQG�LURQ
SLSHV��<RXU�UHVSRQVH�PXVW�LQFOXGH�ERWK�PDJQHVLXP�DQG�]LQF�

� 6WDWH�WKH�GLUHFWLRQ�RI�WKH�IORZ�RI�HOHFWURQV�EHWZHHQ�WKH�HOHFWURGHV�LQ�WKLV�FHOO�
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