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Electronegativity of	the	elements	(Pauling	scale)

Graphic	by	JoanJoc,	wikimedia

Bonds	easily	&	durably		
with	organic	carbon

Bonds	&	polymerizes	
with	organic	carbon

Miller-Urey	“volcanic”	apparatus.	
Photo	David	Brigg,
BBC	Scotland	via	NAS

Miller-Urey	“classic”	apparatus.	
Photo	David	Brigg,
BBC	Scotland	via	NAS

Prebiotic	synthesis	of	organic	compounds	(Miller,	Urey,	and	successors

“Lightning”

Condensation;	
re-evaporation

PRODUCTS:
glycine,	α-alanine	
and	β-alanine	
(among	others)
Combinations	

including	H2S	and/or	
HCN	can	yield	>	20	

amino	acids

Early	O2-absent	
atmosphere(?) or	
volcanic	gasses:	
H2O,	CH4,	NH3,	H2
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Energy	is	liberated	when	an	oxidizer (electron	
acceptor)	and	reducer (electron	donor)	react.

This	is	the	most	common	source	of	energy	for	
metabolism.

The	greater	the	oxidative contrast,	the	more	
energy	is	liberated.

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:	H2 +	CO2 è CH4

Sulfate	reduction:	2 CH2O +	SO4
2– è 2	CO2 +	2	

H2S

Which	is	the	most energy	rich	red-ox	system?

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

Pidwirny M.	(2006)	"Atmospheric	Pressure".	Fundamentals	of	Physical	Geography,	
2nd	Ed.	http://www.physicalgeography.net/fundamentals/7d.html
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UCAR	graphic

Saturation	fraction	figure,	GregBenson,	Wikimedia	Commons	CC	A	S-A	3.0,	
http://en.wikipedia.org/wiki/File:Dewpoint.jpg
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Figure	adapted	from	Nat’l	Weather	Service/NOAA,	
presumed	Public	Domain,	

http://oceanservice.noaa.gov/education/yos/resource/Jet
Stream/synoptic/clouds.htm
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