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Abstract: Speciation analysis of iron in seawater is very important because it is related to its uptake
by phytoplankton. 2 3-dihydroxynaphthalene as the complexing ligand and KBrO, as the catalyst were
utilized herein to measure iron speciation in Yantai coastal waters. Besides 2 2-dipyridyl was added
in the sampling process to mask Fe( I[) in order to measure reactive Fe( Il[) . Using the improved
pretreatment the concentrations of total reactive iron reactive Fe( Il[) reactive Fe( [I) total
dissolved iron and iron complexed with natural organic matters of Yantai coastal seawater were
obtained by catalytic adsorptive cathodic stripping voltammetry. The detection limit of this method was
0.84 nmol*L."" and sensitivity was 12.5 3.95 1.25 nA<Lenmol ' respectively according to the
amount of iron addition. Additionally this method was validated by iron determination in standard
seawater CASS-5 and NASS-6 and the results were in agreement with the certified values.
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Fig.1 Process—-diagram for the analysis of five iron species
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Fig.2 Cathodic stripping differential pulse voltammograms of seawater samples containing different reagents
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Fig.3 The DPV current response of Fe( Ill) in seawater samples and calibration curve based on the hanging mercury electrode
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Fig.4 The DPV response and its calibration curve of total reactive iron ( A) and reactive iron( l[) ( B)

in seawater samples by standard addition method
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Fig.5 The DPV response and its calibration curve of total dissolved iron in seawater samples by standard addition method
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Table 1 Measurement of certified reference materials ( CASS-5 and NASS-6) based on the established method
Seawater certified Results detected by this Certified values/
reference materials method/( nmol*L ™! n=3) (nmol*L~! n=3)
CASS-S 24.1+2.3 25.8+2.0
NASS-6 10.2 +1.6 8.9+0.8
2 . 2
(Fe( Il) Fe( 1))
5
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5 6 . 6

(19:00)
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Table 2 Comparison of the established method with other analytical methods for iron determination
/ .
Materials/ Detecting Linear range / Detection
Methods e e Speciation ) —?’1/ limit/ Year Reference
agents environment Water samples ( pmol*L™") 1
( pmol=L™")
2°374°5
) Fe( 1) : Fe( 1) :
7- . (pH = 4. Fe(l) Fe ST s 2013 23
N S
(pH = 5. Fe( 1) 0.002—3 0.00022 2015 24
5)
: o7 -1
NaOH 0.1 mol-1. Fe( TI) 2 —2000 1.45 2015 25
NaOH
2 mol+.™ F - 0.0005 2009 26
HNO, ¢ :
22" HEPPS 0—0.008;
23— (pH 5.0} 001 1.  0-00084 2016
0.1—0.6
— Not reported.
2 T ek
. 200 X =Mk
3 ( Conclusion) b B
T, B TR R
T o ) GRS A SR
g 140
£ 120fF
N B %
S 100 7
Al Al Al g 80 - Z
S % 2 %
5 oy % %
CASSS  NASS# AN N
20 FUNES 7 N
8-22 8-24 8-26 8-28 8-30
Time
6 19:00
5 (n=3)
* Fig.6 The bar graph of the concentration of five different
iron species in samples collected from the east gate
of Yantai University at 19:00 (n =3)
5 /
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