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SEA ICE, PERMAFROST  COLD SEEPS AND SHALLOW-WATER HOT-SPRINGS, HYPERACIDIC LAKES DESERTS AND ACID MINE
AND POLAR REGIONS MUD VOLCANOES HYDROTHERMAL FUMAROLES AND AND VOLCANOES ARID ENVIRONMENTS DRAINAGE

VENTS MUD VOLCANOES

DEEP-SEA MARINE AND SODA LAKES NUCLEAR OPHIOLITES AND
SEDIMENTS CONTINENTAL AND HYPERSALINE CONTAMINATED CONTINENTAL
VENTS AND TRENCHES SUBSURFACE LAKES SITES SERPENTINIZATION

DEEP-SEA
DEEP-SEA ANOXIC SERPETINIZING
LAKES AND BRINES  HYDROTHERMAL ENVIRONMENTS
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A Formation of formyl radical

©o_ 4 5y DuSt/UVA~360nm
L 2 + 5 -

B Synthesis of methane

D Release of phosphinidene radical

HCO + PO +CO + ———— B |
- HPO. ;

1 R2b

E Formation of dihydrophosphoryl radical F Release of phosphinyl radical

‘ C Formation of oxophosphine

HCO + HPO -~ co + (W0l R3¥®  co, + .pH,
R3a
H-  + HPO  HpPO
R4
Formation of hydroxyphosphoranyl H Origin of phosphine
radical
HC-0 +H2P-OR—5>aH2POH + CO :|> HCO + H,PO f13 .PH, + CO,
HC-O + H,POH REECO +|H,P-OH

HCO +H,P-O - HyPO HCO  + HP-OH o~ PHy+CO+ H,0

HCO + H,P-O - ~CO +| HyP-OH :>
The transformation of P=0 to PH or PHis the main bottleneck of 3 R6b 3 H- + H3P-OH 7R9 e PHa + H20
the network.
_ _ 2H-  +H,PO0 | H,;P-OH HCO + :PH, - PH;+CO
Bainset al.: Astrobiology 2021, Vol. 21, No. 10. R = 0

rg a0 +(HCO|  HC0 . (Heo)," . HeocoH M. HyccoH - cH, + cO
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