
¿Que es un metal traza (o metal pesado)?
1. Químicamente corresponden a los elementos de 

transición, pero también se incluyen elementos no 
metálicos i.e., Al (III); Pb(IV); As(V), Se(VI)

2. Tienen con una densidad > 5 g/cm3

3. Su concentración en sedimentos es muy baja (< 0,1%)

4. Son escenciales y tóxicos







The Problem of Metals
• Metals are potentially dangerous because they can 

affect enzymatic functions and the nervous system

• Anthropogenic activities contribute to their 
accumulation in the environment

• Metals are not biodegradable

=> What is the toxic species and how much?

=> What is the residence time?
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– few techniques available

– speciation is operationally defined

– artifacts due to sampling and handling



In Situ Voltammetric 
Measurements



Design of in situ sensors

• Reliable, automatic measurements
• Simple, compact, low-cost
• Minimization of artifacts
• Multi-element analysis
• High sensitivity (1 pM to 100 nM)
• Speciation capabilities
• Microsensors
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Ciclos Biogeoquimicos: Elementos Traza
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Vertical profiles of dissolved zinc (43) and iron (44) concentrations in the 
north Pacific Ocean
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Fig. 2. (A) Examples of release of complexing 
agents and metal ligand complexes from marine 

plankton: CdX, phytochelatin-Cd complex 
released by diatoms (25); CuY, peptide 

complexes of Cu released by coccolithophorids 
(26); CuZ, unidentified Cu ligand complex 
released by Synechococcus (27, 28); sid, 

siderophore released by heterotrophic bacteria 
and cyanobacteria (17); L, unidentified Co 

complexing agent released by Prochlorococcus 
(29); C, Cys; E, Glu; G, Gly; Q, Gln; and R, Arg
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Fig. 3. (A) A diagram of the nitrogen cycle, illustrating the 
metal cofactors in each enzymatically catalyzed step











INTRODUCCION

FINANCIAMIENTO MINERA ESCONDIDA LIMITADA
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LA FASE “TRANSPORTADORA”
Fases orgánicas : ácidos húmicos y fúlvicos

Material orgánico sólido

Fases carbonatadas

Fases Fe y Mn

Fases detríticas/no detríticas

Fases autigénicas/litogénica

Adsorción e intercambio iónico
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Inventario Inventario 
(mg Cu cm-2) (mg Pb cm-2)

Entradas

Advección(1) 0,004 0,02

Transporte atmosférico(2) 0,210 0,05

Aporte Antropogénico(3) 0,410 0,09
0,624 0,16

Salidas

Acumulación en sedimentos 0,624 0,16

(1): Asume 100% de remoción de Cu y Pb desde columna de agua
(2): Estimado a partir del nivel pre-industrial
(3). Estimado por diferencia (ver texto)


