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Electronegativity of the elements (Pauling scale)
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Graphic by JoanJoc, wikimedia

Prebiotic synthesis of organic compounds (Miller, Urey, and successors
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r glycine, a-alanine
. | 4 and B-alanine
| | i 1 (among others)
500-cc flask - °
\ 10cm Combinations

including H,S and/or =
Miller-Urey “classic” apparatus. HCN can yield > 20 Miller-Urey “volcanic” apparatus.
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MIX AND MATCH REACTIONS

Bacteria and archaca can tap into the energy made available when

electrons released from an oxidation reaction are used in an electron- Energy IS Ilberated When an OXIdlzer (EIeCtron
absorbing reduction that is lower down the energy scale. (The length of
the thiek artows indicates the amount of energy released) acceptor) and reducer (electron donor) react.
OXIDATION REDUCTION
A A This is the most common source of energy for
metabolism.
CH,0—ge0s o —CHi0 The greater the oxidative contrast, the more

[—
Methano-
genesis

energy is liberated.

Anaerobic
methane
oxidation

Anammox |__ 0
reaction

Separation of oxidizers from reducers is the most
common for of biological energy storage.

Which is a more energy rich red-ox system?
Methanogenesis 2: H, + CO, = CH,

Sulfate reduction: 2 CH,0 + SO,> =» 2 CO, + 2
H,S

respiration
“ Which is the most energy rich red-ox system?

Graphic by Nick Lane (2006) Nature, 441, 274-277

Redox potential in volts
(tendency to acquire electrons)

Pressure (inches)

0 59 118 178 237 296 355
100 L L L L L 62
Thermosphere
90 4 56
so 4 - —————————— e 50
Mesosphere
Nitrogen 78% 70 4 [ 44
—~ 60 [ 37 @
€ K
/ Oxygen 20% X =
® =
3 sy 1 31
=] Stratosphere 'g
Carton dioxide and ﬁ 55 B
other gases .03% 401 =
Inert gases (mainly
argon) .97% 304 [ 19
Water vapor 1%
20 1 12
o] ~i] A
1013.2 mb
0 T T T T Y 0
0 200 400 600 800 1,000 1,200

Pressure (mb)

Pidwirny M. (2006) "Atmospheric Pressure". Fundamentals of Physical Geography,
2nd Ed. http://www.physicalgeography.net/fundamentals/7d.html
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http://en.wikipedia.org/wiki/File:Dewpoint.jpg
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Figure adapted from Nat’| Weather Service/NOAA, D ew p o i n t H
presumed Public Domain,

http://oceanservice.noaa.gov/education/yos/resource/Jet (1 4% H,0 )
Stream/synoptic/clouds.htm 2




