Catalysis

Speed up rate of reaction by
lowering the energy barrier of
the transition state

Does not get consumed
throughout the reaction
Catalysts can be chemically
altered by are restored to work
in a cycle

potential energy

products

reaction coordinate
(progress of reaction)



Metals as catalysts




Metals as catalysts
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Energy Storage

Nuclear energy Magnetic
(nuclear fusion in stars) energy

Electric
energy

Potential
energy

’ Kinetic Chemical
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Reduction and oxidation (redox)

Standard
Half Reaction Potential (V)
+ 20 = 2F +2.87
T + 2¢° = Pb* +1.67
. . . . c — -
e Oxidation is losing electrons g ¥ 28 % a6
. . .. © + - =
e Reduction is gaining electrons o e e o
e N + le = a +0.80
e Oxidizing agents get reduced = b e 2 +0.77
e Reducing agents get oxidized S + 20 = T 4034
) + 2 = 38 000
c (=
g + 2 = g -0.13
® + 2 = S 044
+ 2e = @ -0.76
+ 3er = T -1.66
§ + 2e ¢ -2.36
Li* + e -3.05



Electricity
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Discharge

Electrons want to flow towards positive charges
To charge batteries, the opposite is true
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Batte ri es polsitivelpole

insulating cap—{—

Zinc anode

Annonium chloride
electrolyte

manganese dioxide

-

insulating coating -

graphite cathode

—_—
negative pole

e Insulators help keep energy contained

e Electrolyte helps ions to flow

e Electrons flow from the anode to the cathode for energy



overlap

Bandgap

_

conduction
band

Fermi energy band gap

valence
band

increasing energy

metal semiconductor insulator

e Bandgap: lowest amount of energy required to excite electrons
from valence to conduction band

e When this energy is overcome, the electron is free to move
through the cell with the electrical field



Solar Cells

1. Sunlight hits the solar cell

Electrode ‘
Reflect-proof film

2. The cell absorbs the light's energy Sob eheey S iypesenisaaioctor ]
'§ T Electric
3. The energy knocks electrons loose ——n | ] |
. J\
from their atoms -
Electrode
4. The electrons flow through the cell |

generating electrical current Solar cel

5. Current is captured by metal grid and
transferred to circuit



Limitations

Shockley-Queisser limit: an
ideal solar cell with an ideal
band gap can convert
33.7% of light to electrical
energy
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Chromophores
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Fission vs fusion
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Nuclear energy

Nuclear Fission

© Proton
@ Neutron



Nuclear energy

REACTOR PRESSURE TURBINE
VESSEL

WATER PUMP

CONTAINMENT STRUCTURE



