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LT106 Analysis of Iodide Ions in Seawater by HPLC with ECD

Analysis of iodide ions typically requires separation by ion chromatography followed by 
detection and quantification using an electrochemical detector (ECD) with a silver electrode, 
or an inductively coupled plasma mass spectrometer (ICP-MS). However, when using a 
typical ECD, the silver electrode requires periodic polishing. Both ion chromatography and 
ICP-MS have the disadvantage of high equipment cost. In this report, an analytical method 
that combines reversed-phase HPLC and an electrochemical detector with a diamond 
electrode is shown to be a more convenient method. For separation, iodide ions are 
successfully retained on an ODS column using a mobile phase with an ion pair reagent. For 
detection, an electrochemical detector with diamond electrode (that does not require 
polishing and needs little maintenance) was used. Using this method, it is possible to detect 
and quantify the iodide ion concentration in seawater.

(C. Aoyama)
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Example: Measurement of standard

HPLC conditions
Column : Inertsil ODS-4

(5 μm, 150 x 3.0 mm I.D.)
Eluent : A) Phosphate buffer *

B) CH3CN
A/B = 65/35, v/v
(Mixed by a gradient mixer)

Flow rate : 0.4 mL/min
Column temperature : 35 ˚C
Detected : ECD 1000 mV vs. Ag/AgCl
Detected: (ED723,Diamond)
Injection volume : 10 μL

1

* Phosphate buffer:
1.56 g disodium dihydrogen phosphate (dihydrate) 3.58 g  
Disodium hydrogen phosphate (12 hydrate) and 0.32 g 
chloride Hexadecyltrimethylammonium were dissolved in 1 
L of ultrapure water.

1. Iodide ion (I-) 1 μmol/L
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						Run#		mV		ECD

						504		1300		597731

						506		1200		671955

						508		1100		754754

						510		1000		730111

						512		900		513098

						514		800		221280

						515		700		40118
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Calib_ECD

		

		Run#		uM		Area

		527		2		180573

		528		1		93969

		529		0.2		19785

		530		0.02		2102

		531		H		18068

		532		K		8404

		533		H		18945

		534		K		8282
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Concentraion (uM)

Peak Area



Area

		101202 area

		Run#		mV		ECD

		502		1400		479554

		504		1300		597731

		506		1200		671955

		508		1100		754754

		510		1000		730111

		512		900		513098

		514		800		221280

		515		700		40118

		Run#		uM		210nm		1000mV

		517		100		8346663		2655464

		518		50		4222258		1945384

		519		10		845909		715948

		520		1		80302		78756

		521		0.1		6122		4825

		522		H		11065		9444

		523		K		7918		3174

		525		1_2F		79287		80042

		526		1_2		80779		81141

		Run#		uM		Area

		527		2		180573

		528		1		93969

		529		0.2		19785

		530		0.02		2102

		531		H		18068

		532		K		8404

		533		H		18945

		534		K		8282
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						Run#		mV		ECD

						504		1300		597731

						506		1200		671955

						508		1100		754754

						510		1000		730111

						512		900		513098

						514		800		221280

						515		700		40118
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Calib_ECD

		

		Run#		uM		Area

		527		2		180573

		528		1		93969

		529		0.2		19785

		530		0.02		2102

		531		H		18068

		532		K		8404

		533		H		18945

		534		K		8282

				slope		90057.8748519381

				H		0.201

				K		0.093

						(uM)

				H		25.5

				K		11.9

						(ug/L)
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Calib_227

		Run#		uM		210nm

		517		100		8346663

		518		50		4222258

		519		10		845909

		520		1		80302

		521		0.1		6122

		522		H		11065

		523		K		7918

		525		1_2F		79287

		526		1_2		80779

				slope		83509.2968998897

				H		0.1325002175

				K		0.0948157905

						(uM)

				H		16.8275276187

				K		12.041605394

						(ug/L)
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Concentration (uM)
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Area

		101202 area

		Run#		mV		ECD

		502		1400		479554

		504		1300		597731

		506		1200		671955

		508		1100		754754

		510		1000		730111

		512		900		513098

		514		800		221280

		515		700		40118

		Run#		uM		210nm		1000mV

		517		100		8346663		2655464

		518		50		4222258		1945384

		519		10		845909		715948

		520		1		80302		78756

		521		0.1		6122		4825

		522		H		11065		9444

		523		K		7918		3174

		525		1_2F		79287		80042

		526		1_2		80779		81141

		Run#		uM		Area

		527		2		180573

		528		1		93969

		529		0.2		19785

		530		0.02		2102

		531		H		18068

		532		K		8404

		533		H		18945

		534		K		8282
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Seawater sampled at an urban fishing port

<Example Chromatograms of sea water analysis>

Seawater sampled at a tourist beach

1

1

The seawater was filtered through a 0.45 μm membrane filter, which served as a sample solution.

1. Iodide ion (I-)
Quantitative results: 201 nmol/L

1. Iodide ion (I-)
Quantitative results: 93 nmol/L
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