Lecture 18 Redox Environments in the Oceans

Diagenesis in Sediments
Anoxic Basins



Global Carbon Cycle — Fate of organic matter in sediments

Atmosphere
59C + 161
Land T Land t
Lﬂ 25 &0 13 sink 1.7 huu-.' 54
Wean ""'F“"r"l — 70.6 70 21.9 20
v Foaml huck
5 g Y00 -
23080 + 6512 o
. 0
o |
N Surfae Oovean 50 = Marine biota
h""-n.., 900 « 18 19 3
i I
& ocean
goop + 100



Redox Half Reactions

Table B.6a. Equilibrium Constants of Redox Processes Pertinent in Aquatic Conditions

(s°C) I e i ol
Reaction T NI (= log K) pe” (W
T los + HY + = {H,0 +20.95  +13.75
e } — | 1
) INO7 +§H" + e = uNaig) + sH,0 +21.05  +12.65
(1) AMnOys) + THCOL(107%) + §H™ + &7 = jMnCO4(s) + HO — + 8.9
@) INOT + H” + 7 = i{NO; + {H,0 +14.15 +7.15
(5) JNO7 + JHT + ¢ = INH; + jH,D F14.90 F6.15
i) INO; + 3HT + e = §NH; + 1H,0 +15.14 +5.82
(T) $CH,OH + H" 4+ ¢~ = ;CH,(g) + 1H,0 +9 KR +2.88
i) ICH,O + H" + ¢ = {CH.(g) + {H,0 +6.94 ~0.06
. (9) ;:.;EH}His] + HCO, (10°%) + 2H' + e = FeCOyis) + 2H,0 — —0.8""
‘.I-n-'l'.I.'I.'LEI.'I-EE reductants () CHO + H* 4 ¢~ = 1CH,0H +3.99 -3.01
i terms ot 1= (1) 45057 + 3H® +e” = 18(s) + JH,0 +6.03 ~3.30
(12 §50§ +iH" + e = {H;S(g) + 1H;0 +5.25  —3.50
(3 805" +iHY +e” = {HS™ + {H,0 +4.25 -3.75
(1) 18(s) + H' + ¢ ' = 1 H,Sig) +2.89 ~4.11
(15 1C0:0g) + HY + e = 1CH,(g) + |H,0 +2.87 ~4.13
(16) INyig) + $HY + e - INH} +4 .68 —4.68
(i H +e” = 1H,(g) 0.0 —7.00)
(1g) 1CO4g) + HY + e~ = 4 iglucose) + L{H.O (.20 —~7.20
(19 AHCOO™ + H® + e~ = {CH,0 + {H,0 +2.82 —7.68
(20) 1CO.g) + H + e = JCH,0 + {H;0 —1.20 —§.20
(21) 400y + JH" + ¢~ = 'HCOO —4.83 ~8.33

Yabues for pe® (W) apply 1o the ebectron activity for unit activities of oxsdant and reductant 1 eutral water, that
is, &l pH = 7.0 for 25°C.

*These data correspond 1o (HCO, ) = 10 ' M rather than unaty amcd 50 are mod exaclly pe® (W) they neprewsnt
Iypical aquatic conditions more nearly than pe® (W) values do.

TAhematrvely one may conseder the reaction.

iMnOyis) + ZH® + e = {Me’* (107" M) + H,O; pc* (W) = 9.8

"FelOHpfam) + IH® + ¢ = (Fe**) (107% M) + H,0; pe® (W) = 1.0



