Oxidation-Reduction
& Electrochemistry

Session Slides
with Notes

This PDF includes the teaching slides the Integrated MCAT Course (www.integrated-mcat.com). Many of the figures used in this presenta-
tion are creations of the Integrated MCAT Course, published under a Creative Commons Attribution NonCommercial ShareAlike License.
Attribution information for the public license figures which are not our creations, as well as downloadable teaching slides, can be found at
www.integrated-mcat.com/image_archive.php.



2.20
Li
0.98

Ma
0.93

0.82

Rb
0.82

Cs
.75

Fr
0.7

Be
1.57

1.3

Ca
1.00

Sr
0.95

Ba
0.89

Ha
.G
La
1.1

Ac
1.1

Sc
1.36

1.22

Ce
1.12

Th
1.3

o

He

- oo B
2.55
si P B " Ar
2.58
Ge As Se nn
201 218 255

Te B

190 2.19

196 205 21 |2668 260

Pb Bi Po At An
233 202 20 22 22

Uug Uup Uuh Uus Uuo

T Y¥b Lu
1.25 1.1 1.27

Md O Lr

-3
__r_,.H L+ Dy e 0=&=D * |
L ) i s o 3

¥l _ =
I@ — ¥ 204
Al
1.61
Ti W Cr Mn Fe Co Mi Cu Zn Ga
154 163 166 155 183 188 191 190 1.65 1.B1

Zr Ne Mo Te Ru Rh Pd Ag Cd In Sn  Sb
133 16 216 19 22 228 220 193 1.69 1.78
Hi Ta W Re Os Ir Ft AN Hg Tl
13 15 236 19 22 220 228 254 2.00 1.62
Rf Db Sg Bh  Hs Mt Ds Rg Uub Uut
Pr Md Pm Sm Eu Gd Tb Dy Ho Er
113 114 113 147 1.2 1.2 11 122 123 1.24
Pa U Mp Pu Am Cm Bk Ci Es Fm
ae 1.3 138 1.28 113 128 13 1.3 1.3 1.3

g s e e 1.3



CuSO; + 2NaOH — > Cu(OH), + Na,SOq

melathesis reaction
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Fe-O03 + 3C0 —— 2Fe + 3C0;

oxidation-reduction reaction
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2 Cu(s)+O5(g) 2 CuO-(s)
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CuO(s) +H5(g) —— Cu(s)+H,0(qg)



The oxidation number of an atom is zero in a neutral substance that
contains atoms of only one element.

02 H p. C (graphite)



The oxidation number of simple ions is equal to the charge on the ion.

Na™ Cl- Mg?*



The oxidation number of hydrogen is +1 when it is combined with
a nonmetal.

CH, NHs H,0



The oxidation number of hydrogen is -1 when combined with a metal.

NaH MgH, LiAIH,,
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In compounds the metals in Group IA have an oxidation number of +1.

=%  KNOj LiF Na,S
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In compounds the metals in Group IIA have an oxidation number of +2,

MgH, CaCO; BeO



Oxygen usually has an oxidation number of -2.

H,0 Co,



Halogens usually has an oxidation number of -1

AlF5 HBr
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The sum of the oxidation numbers in a neutral compound is zero,and
the sum of the oxidation numbers in a polyatomic ion is equal to the
charge on the ion.
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2Al, + 3Zn*"—— 2APY + 37Zn
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Cu(s)+2Ag*(ag) —— Cu’*(ag) + 2Ag(s)
A3+ Ih‘lj:'“i C.ul.




Cu(s)+2Agtlag) —— Cu?*(aq) + 2Ag(s)
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Reacting potassium metal with pure water pro-
duces

a. potassium oxide, KO

@ a basic solution
c. an acidic solution
d. oxygen gas

2K + 2AH,0 = H, ¢ 2DH°



Reducing Agents Oxidizing Agents

LiAlH4
lithiwm aluminium hydride OE O 3 F 2
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NaHg
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chlorine bromine iodine
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The anode and cathode reactions for the silver
oxide battery are respectively as follows:

/n(s)+20H (aq) —= Zn(OH), (s) +2¢
AgO(s)+HO+2e ——= 2Ag(s)+20H (aq)

The standard reduction potential of Zn** is
—0.762, and the standard reduction potential of
Ag+ 15 0.800 V. What 1s the approximate emf of
the silver oxide battery”

a. 004V
b. 08V
@ 16V
d.

24V
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Commercial aluminum 1s formed electrolyti-
cally from aluminum oxide (Al,O,), which is
reduced at the cathode. Approximately how
long must a current of 965A be applied to form
lwe) =» 27 o of aluminum?

(Note that 96500 C = 1 mole e)

a.

b.
()

d.

1 second
1 1/2 minutes

5 minutes
300,000 seconds
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2H,0 —— 0O + 4H* + 4e” 2H* + 27 ——= H,



20 — dy + 2e” 2H* + 2&¢ —— H,;
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