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ABSTRACT
Mangel, M.S., 1971. A treatment of complex ions in sea water. Marine Geol., 11: M24 -M26.

The use of equilibria constants and ligand concentrations to evaluate complex ion concentra-
tipns in sea water has been employed. The concentrations of complex ions of 26 metals are included.

METHOD AND RESULTS

In order to evaluate complex ion concentrations in sea water a different approach
has been taken. Ligand concentrations (Goldberg, 1965) and complex equilibria constants
(Yatsimirski and Vasil’ev, 1960) have been employed.

For a general complex ion Mg*™ L "% (designated ML : M is the metal, L is the
ligand) an equilibrium is defined:

Mg"™L, % 2 M'™ + mL®
and a corresponding constant:
L L o

[Mg*™™ L, %]

Ky
Given two complexes, MA, MB; MA will predominate over MB if:

log Ky, —log K, > log [B®] —log [A™] (Sillen, 1964)
Finally, the ratio of concentrations of the two complexes is:

[MA] _ [A™] K,
[MB] [B®] K,

The results of such calculations are given in the accompanying table (Table 1).
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TABLE

Major species
(> 30%)

Existing species

(1 30%)

(:21804
SrMal

BaMal
AlFg 37 Allig 2°
In(OH)4 ~

TiBrg 3°
SnOH*
Pb,OH3*

BiBrg 3~
VOH?2*
Crt
MnF3*

Fe(OH) g ~

CotGly)y ~
Ni(Asp),
Cu(OH)5(Cit), 6~
Cu(OH)4 27, Cu(Gly); ~
Zn(Oli)g 2°

M004 2-
PdCl, 2-
Ag:;l 2+, Aglj 2-
CdCly, Cd(Gly),
Pth4 2"

AuClg ~
Hg[4 2-

(CeOH2*

U02 I“4

SrOH*, SrAc*, StGly*
SrAsp, SrCit”

BaAc*, BuAsp

Ally”

TiBrg 2-

SnCl,, SnCly ~

BiC'lg 3, Bilg 3”

MnSO4, MnAl,

Co(Asp),, Co(Gly),
Ni(Gly),
Cu(Gly),

Zn(OlD3 "

Cd(Asp), 27
PICl, 2°

UOH3*

(Per cent of metal tied up in the complex)
Abbreviations used: Cit = citrate ion; Mal = malate ion: Ac = acetate ion; Gly = glycine; Al = alanine; Asp = aspartate ion.

Minor species

(0.05- 19%)

MgGly '

BaAl*, BaGly*, BaOIl*
All,*

SnCl*, SnBrj 7, SnBr,

Crly %, CroH 2t
Mn(Gly),, MnAsp

Co(Al),
Ni(Al),, NiOH*
Cu(Asp)2 27, Cu(Al),

PdBl’4 2-

Ag,Brt, ApBry 37,
Ag,ClF, AgQ13”
CdSO,, CdBrg 2
Cdly 27

U0, 15 ™

Negligible species
(<0.05%)

MgOH”*, MgAsp, MgCit
MgAl*, MgMal, MgF*, MgAc*
CaMal, CaAsp, CaGly*,
CaOH", CaAl'*, CaCit™, CaAc*

AIOHZ*, Al(11,0)4 3*
In(Ac)g 37, InFg =, InBry
ln[2+, lnCl3, ln(SO4)3 3-

TIOH?, TICl4 27, TiF*

SnBr*

Pb(Al),, Pb(Gly),, PbCit™
PbAcy -, Pbl;",PbBrg, PbCl3 *
BiBr, *, BrBry, BiBirg ~

CiCl, *

MnGly*, MnAl*, MnCl*
Fe(OH), *leliy * leCly *
Fe($O4) ™, FeCly, FeBry
CoOl1*, CoS04

NiAc*, NiSO,

CuBr, 7, Cul, 7, CuSQy4, CuCly 27
Cu(Ac),

ZnMal, Zn(Gly),, ZnAl*
Zn(Asp), 27, ZnAct, ZnS04
ZnOH*, ZnCly ~, ZnCl,, ZnCl*
Znl*, ZnBr*

AgOH, AgSO4 7, Ag(S04), 37
AgAc, Ag(Al), 7, Ag(Gly), ~
Cd(Ac),, CAOH?, CdCit™

AuBr, ~
HgBr*, HgBr,, HgBrs ~

HeBrg 27, HgOH®, Hg(Oll),
Hgl*, Hels =, Hely, HeCly 27
HaC'l5 ", HgCly, HeCl¥, He(Ac),
CeBr2* Cel'2* CeCl2*
Ce(AC)y, Ce(HyCit),

UBr3*, U(S0,4),
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