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Advances in underwater in-situ iron analysis technology

LI Yihong, WANG Hu

State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China

Abstract: Iron is a key trace metal in the ocean, and directly affect marine primary productivity and global climate change. Since the 1980s,
various in-situ iron analysis systems have been developed based on spectrophotometry, catalytic spectrophotometry, chemiluminescence, or
electrochemistry, combined with flow analysis, osmotic pumps, or lab-on-a-chip technology for measuring iron in seawater and hydrothermal
plume. With the advancement of ocean observatory technology, more requirements have been put forward for in-situ iron analyzers or sensors
capable of long-term, continuous monitoring. This review outlines the principles, performance, advantages, and limitations of current systems

developed globally. It further proposes future development directions, specifically targeting integration with seafloor observatory networks,

aiming to provide valuable references for the development of future in-situ iron analysis system.
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Fig.1 Schematic diagram of the Scanner manifold for the determination of dissolved Fe and Mn®**!

Ferrozine is for iron determination and PAN is for Mn determination.
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Fig.2 Schematic diagram of the GAMOS manifold for Fe(II) analysis (a), and composition of the GAMOS (b) ™!
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Fig.3 Schematic diagram of ALCHIMIST equipped with 8-HQ column for Fe preconcentration!'”

8-HQ is 8-hydroxyquinoline, S is the light source, and D is the dual-wavelength detector.
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S1-S6 are reagents, sample, and standards; VA-VH are solenoid valves.
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Fig.5 Schematic diagram of the VIP instrument (a), agarose membrane-covered mercury-plated Ir-based single microelectrode (b), and the

agarose membrane-covered mercury-plated Ir-based microelectrode arrays (c) (modified from references [21, 40-41])
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Fig.6 Principle of osmotic pump (a) and schematic diagram of the Fe-OsmoAnalyzer (b) (modified from reference [18])
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Fig.7 Flow diagram of the LOC system for in-situ detection of Fe and Mn in seawater (a) and photographic image of the PMMA chip (b)*!
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