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Hadean H,O Atmosphere

Abe and Matsui 1981
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Figure 9.2 Schematic depiction of the absorption coefficient in the Elsasser (regular)

band model, for three different values of v= /6.
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* IR sphere of H,0 atmosphere
locates in the condensation
area

—>loose energy to condensate H,O
300-500 W m~
* H,O particles block solar SWR

— nearly isothermal atmosphere
— large albedo A~0.9

— Most of H,0 condensed to the sea
within 10%-10° yrs
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Delivery by Late Heavy Bombardment

Cl chondrite + Primordial Crust

H,O: 1.4x10%! kg 5%wt in Cl chondrite

Hadean Earth Surface Atmosphere:

C: 34500 CO, 1.2x102% mol : 1200 bar

S: 62500 Ocean: extremely acidic pH<1

Mg: 98300 H,0 7.8x10%2 mol: 3000 m

Si: 106400 H,SO, 8.4x10%2 mol

Cl: 17300 HCl 2.1x1022 mol

Na: 229826 Crust: silicate rocks

K: 56118 (Na, Fe, Ca, Mg, K)SiO,

Ca: 126072 erosion—>0cean neutralization

Fe: 190400 high salinity: Na* Fe?* K* Mg?*, SO,% CI
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