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Fig. 1. Schematic view of the ethylenediaminetriac-
etate group coordinating to a ferric ion.
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Fig. 2. Concentrations of dissolved trace metals in
GEOTRACES reference seawater GS. Red bar:
our data; blue bar: consensus values. The error
bars are 2-sd.
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Fig. 3. Vertical profiles of dissolved trace metals at crossover stations in the western North Pacific. Green
square : TR16 (160.047° E, 47.007° N ; 28 Jul 2011, KH-11-7). Red circle : BD07 (160.09° E, 47.00° N ; 28 Aug 2012,

KH-12-4).
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Fig. 4. Vertical section of dissolved Mn/ Al ratio along 70°W in the Indian Ocean (GI04). Modified from Vu and

Sohrin (2013).
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Fig. 5. M/P ratios in seawater (bar graph) and
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al. (2011). Modified from Vu and Sohrin (2013).
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Fig. 6. Separation of interfering elements (E) from
Cu through the analytical method for Cu isotopic

ratio.
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indicates the possible range of mixtures of average
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Fig. 8. 0%Cu versus AOU in deep seawater (>2000
m). The error bars are 2-sd. The solid line was de-
termined by a regression analysis of all plots:
0%Cu = 00016 x AOU + 032, R? =070, n = 25,
p < 0001. Modified from Takano et al. (2014).
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Development of precise analytical methods for trace
elements and its application to marine chemistry

Yoshiki Sohrin*

Abstract

Trace elements in the ocean are important as micronutrients for marine organisms, trac-
ers in the modern ocean, and proxies for paleoceanography. However, the determination of
trace elements in seawater is highly challenging, because of their low concentrations, interfer-
ence of matrix elements with analysis, and contamination of analytes during sampling, precon-
centration, and analysis. I have been developing new analytical methods with convenience and
high-precision, applying them for oceanographic study. Here I describe the following two topics
in detail: (1) Multielemental determination of aluminum, manganese, iron, cobalt, nickel, copper,
zinc, cadmium, and lead in seawater; (2) Determination of isotopic ratio of copper stable iso-
topes in seawater. These methods are based on novel chelating resin NOBIAS Chelate-PA1l
and inductively coupled plasma mass spectrometry (ICP-MS). The accuracy and precision
have been certified through intercalibration activities, such as an international study program
GEOTRACES. Our methods offer new information on stoichiometry and stable isotopic ratios
of trace elements, contributing to deepen our understanding on biogeochemical cycling of trace
elements.
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