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Geochemical water cycle and evolution of mantle redox state
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0000o00oo0o, 00000 Cco0 o000l 00lnN000NnDoOUnDO (Kasting 1993)0, 0000
(H2, N3, NH3, CH,, etc) 00000000000 DOD0.000OO,00000000D00000O00O0OO0OO,0000O
ugboobuooboobooboobbooboobooboo,bobbobooboobooobog.

gbooobooboo,boocobooboboooobooboboooooobOobooooooboobooooooonoo.o
oo,00000,000000000000DO0O0O0HDOOOODOOO,0000000HOHXHOO0DO0000DO
oooobooo0ooooboooooboobooooboooobooboooo.

oooooo,boobo0o0oooooooooboo0oooo.obooobooo00O0o O HOO000D0D0,000
Oo0000O000oO0o00DO0O0000O000DObO00bOO000D.000000000D0000 HeO+2Fe0= Hy
+FeO;000.000000000,000000000D000000,0000000000DOOCO0O0O0 FeeOs0O
HoOOOOOoOOoOoOOo,0000o0o0ooo0oooU0.Dooo00ooDo00oooO0oooOooooOg,0OooDo
goooboooobooobooooobooboooobo.oobo,0bbobobobobDoboboobDobbobDOobboOoD.
O0000,00000000000 (KastingandHolm1992)0 00, 00000000000 H,OOOOOOOOOO
H,OOOOOOOOOOOoOoOoooooooo.oooobo,00bpobooH0000DOO0O0O00ODODO H,OODOD
googoao.

00000000000,000000 FeOO Fe,0s0000000000DO0,0000 Fe,0s000000,Hy/H,0
000000.000000 Fe0;000000000000000.Fe0;000000000000 0.1wt%0O0O
0,400000000000 FeO03000 0.04wt% , 0000000000 6.5% 102 mollyr0 000 7.8x 10
mollyr00 1000 000000.00,400000 0400000 H,OODOOOOOOODOOD.00O Fee0O;000
000000000 04wt%Od00,400000000000 Fee03000 0.38wWt% , 00000 H,OOODOOO 2.7
x 102 mol/yr0 000 0.95x 10 mollyr00 300 0000000.00,400000 01500000 H,O0OODOO
ooooooo.

Oo00o0O0O0O0O0ODOOO0OO0OO (rianetal,200500000000000000000,0000H, 000O,40000
00 2050vol%0000000000.000000,00000000,000000000000O0OOO0OODOO
oo.



