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Electrochemistry



Electrochem summary
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Electrode potentials

Standard
Potential (V)

Reduction Half-Reaction
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F.g) + 2 — 2F (ag)

MnO, ~(ag) + 8H*{ag) + 5~ — Mn**(ag) + 4H,(l)
Clyg) + 2= —— 2Cl (ag)

Cr,0, ~{aq) + 14H%(ag) + 6e~ — 2Cr**(ag) + 7H,O()
O, (&) + 4H {ag) + 4o~ — 2H,ON)

Br(f} + 2= — 2Br~(aq}

NO, {agq) + 4H*{(ag) + 3~ —= NO{(g) + H,O{)
Ag*iag) + e” — Ag(s)

Fe’*(aq) + e — e’ (ag)

O, gy + 2ZH ag) + 2e” — H,Ou{aq)

MO~ (ag) -+ ZH, O} 4+ 3e” — MnQO, (s} 4 40H" (ag}
L{s} + 2e= — 20~ {ag)

O, g} + 2FLO(Y + de” —— 40H (ag)

Cu?*(ag) + 2¢ — Cu(s)

ZH () + 2¢ — Hy{g)

Nit*(ag) + 28~ — Ni(s)

Fe*'(aq) + 2¢~ — Fe(s)

Zn*Mag) + 2e — Zn(s)

2H,0{f}) + 26 —— H, (g} + 20H{aq)
A (@) + 3e” — Al(S)

Na*(ag} + e~ » Nals)

Lit{ag) + &= —= Li(s)




Electrochem summary (cont’d)
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Electrolytic cell
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end of section



Nuclear chemistry
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Types of radioactive decay




Decay particles
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Balancing radioactive reactions



Decay rate
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Alchemy



Why are elements radioactive?
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Energetics
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Environmental chemistry



Qualitative analysis



Alr and water- composition

and pollution
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Further topics
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Poisons



Atmospheric composition, structure,
and natural cycles
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Table 25.1 Composition of Dry Air (near sea level)

Component Mole Percent®
Nitrogen (N») 78.084
Oxygen (O,) 20.946
Argon (Ar) 0.934
Carbon dioxide (CO») 0.0368
Neon (Ne) 0.001818
Helium (He) 0.000524
Methane (CH,) 0.0002
Krypton (Kr) 0.000114
Hydrogen (H») 0.00005
Dinitrogen monoxide (N,0O) 0.00005
Xenon (Xe) 0.000009

Plus traces of: ozone (Os); sulfur dioxide (SO,);
nitrogen dioxide (NO,); ammonia (NH3);
carbon monoxide (CO); iodine (I,)

*The compositions of gaseous mixtures are often expressed in percent by volume. Volume percent and mole per-

cent compositions have the same numeric values.
Copyright © 2005 Pearson Prentice Hall, Inc.



Layers of the atmosphere

Gaseous Altitude
composition (km)
Molstly
Ll 2500 —
|
|
Mostly
He Exosphere
| 1000
:
:
Mostly
O 500
|
|
: . | Thermosphere
M olstly 50 (ionosphere)
N,
: 80
78.08% N,, Mesosphere
20.95% O,,
0.93% Ar, 33
0.04% CO,, Stratosphere
by volume 12
0 Troposphere
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Water vapor in the atmosphere
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The hydrologic (water) cycle

Transpiration and

evaporation from
vegetation
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Nitrogen fixation:
the nitrogen cycle



The nitrogen cycle

Atmospheric
nitrogen
(6) Bacteria (1) Bacteria

(1a) Lightning

(5) Plant

Nitrates :
protein

(6) Bacteria

(2)
(4) Bacteria
Nitrites Anlm.al
protein
(3) Decay
(4) Bacteria
Ammonia
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—— Main cycle

—— Fossilization tributary

. . Incorporated
Disruption by human ﬁ in rocks

activities

The carbon cycle

Atmospheric CO,

Solar energy

S

Photosynthesis _
¥ Burning as fuels
Respiration
/
Oxidation

/in the soil

Ingestion &

Plants

Remove%

Heat, pressure
(millions of years)

Action of acid, heat (slow)
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AlIr pollution
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Photochemical smog
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Industrial smog
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The ozone layer



Ozone depletion
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Global warming:
CO, and the greenhouse effect
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The greenhouse effect

N/ "\ = Visible light
\/\ = Infrared energy
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Earth’s natural waters
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Water pollution
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Table 25.3 Average Daily Per-Person Use of Water in the United States

Use Amount (L)
Direct use
Drinking and cooking 7
Flushing toilets 80
Supplying swimming pools and watering lawns 85
Dish washing 14
Bathing Every drop 70
Laundry helps, but does 35
Miscellaneous direct use water 90

Total direct use conservation 400
Indirect use really add up?
Industrial 3800
Irrigation (agriculture) 2150
Municipal water (nonindustrial) 550

Total indirect use ~—" 6500
Total overall use 6900
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Chemical contamination of water
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Acid rain
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Acid rain in North America



Poisons



Molecular view of CO poisoning

CO binds
strongly to Fe in
hemoglobin




Carcinogens and anticarcinogens
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Hazardous materials (HazMat)
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Trivia
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Even more trivia
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...and more trivia
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...and even more trivia
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...and the last of It.
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