In situ monitoring of ions with
electrochemical sensors as a valuable
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The Baltic Sea suffers from eutrophication

Excessive_input of nutrients to the marine environment enhances the growth of
phytoplankton, leading to reduced light conditions in the water, oxygen depletion at the
seafloor and a cascade of other ecosystem changes.
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ELECTROCHEMICAL SENSORS

fast response, continue, easy to interpret, cheap, high temporal and spatial resolution, etc.






TECHNOLOGY IONS INFORMATION CURRENT TRL

Alkalinity-Module

P-Module

C-Module

N-Module

Salinity-Module

ANC-Module

Metals-Module

Carbonates

Inorganic P (phosphates)

pH, carbonate, calcium, calculation
of CO,

Ammonium, nitrate, nitrite

Chloride

Acid Neutralizing Capacity: base
cations (Ca?*, Mg?*, Na*, K*) and
acid anions (SO,%-, NO;-, and CI)

Silver, Lead, Copper, Cadmium,
Chromium, Nickel, Iron and
Manganese

Ocean'’s carbon uptake, in buffering,
and in calcium carbonate production
and dissolution.

Eutrophocation and algae bloom
(toxins).

The ocean is a sink for atmospheric
CO,, forming carbonate that
increases water pH.

Eutrophocation and algae bloom
(toxins).

Higher salinity represents higher
water density, which changes the
movement of ocean currents.

Water acidification: major role in the
global ocean chemistry.

Pollution and toxicity

TRL 4
Lab validted

TRL 3
Lab proof-of-
concept

TRL 6
In Situ validated

TRL 3-4
Partially validated

TRL 6
In situ validated

TRL 2
Formulated
Concept

TRL 2
Formulated
Concept
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SMALL + INSITU + REALTIME + LOW COST
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C-MODULE
(Genoa Harbour)



N-MODULE
(Arcachon Bay)



Alkalinity-MODULE
(Baltic Sea)



P-MODULE
(Baltic Sea)

PANI electrode (WE1l) ¢———
Ag electrode (RE)

Mo electrode (WE2) €
Sensor electrode (WE3)

C electrode (CE) ¢—

On site measurements

Bioreactor

Industry
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Electrochemical sensors for in-situ measurement of ions in seawater
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