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Development of robust micro-colourimetric analysers for in situ detection
and long term monitoring of trace metals in seawater.
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In-situ sensors are crucially important for understanding the physico-chemical processes that occur in the ocean
environments. Trace elements are some of the key parameters that require long term observations. Trace metals
such as Manganese and Iron are pumped into the deep ocean by hydrothermal vents. These species can be used as
tracers to identify the location of these geochemically important sites. Availability of long term data sets of release
of Mn and Fe2+ is limited and long term monitoring of these sites could provide valuable information on their
stability.
The NOCS Iron and Manganese Sensors (IronManS) are a new low cost generation of in situ colorimetric
chemical analysers developed in house, capable of measuring over a wide dynamic range (from 10 nM to 10 µM).
They carry onboard standard to compensate for potential drift and validate in-situ measurements. IronManS relies
on the colour development induced by the reaction between a reagent and the sample to analyse. The Ferrozine
[1] and PAN [2] assays were chosen for measuring Fe2+ and dissolved Manganese respectively.
To enable long term measurements, the power and reagent consumption were minimised. A new microfluidic chip
with built-in absorption cells was developed and validated [3-5]. The low internal volume of the microfluidic chip
(<250µL) allows for very low reagent consumption (<25µL for each actuation). All fluids, including waste are
stored in gas tight nutrition bags. The analyser is housed in an oil filled plastic container (pressure compensated
design) and accommodates the fluidic and electronics aspects of the sensors. The device requires an average power
of 3 W in measuring mode and 100 µW in sleeping mode to operate. The influence of pressure and temperature on
the sensors was studied. The analyser was calibrated in a temperature controlled pressure chamber for conditions
similar to those encountered during deployment. A limit of detection of 10-30 nM is reported for the iron assay.
A module composed of two analysers was integrated to the SEAMON EAST node deployed as part of the
ESONET/MoMAR-D project near the Lucky Strike vents field. Recent results and fault findings are presented.
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