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Rapid determination of Fe Ni Mn Cu Zn Pb in seawater by
co-precipitation-centrifuge-X-ray fluorescence spectrometer

ZHU Yong PENG Yuan-zhen HUANG Yong-ming LI Yan YUAN Dong—ing
( State Key Laboratory of Marin Environmental Science Environmental Science Research Center Xiamen University Xiamen 361005

China)

Abstract: Based on the enrichment of co-precipitation with a self-made centrifugal tube and detection with a portable X-ray fluores—
cence spectrometer ( XRF) a rapid method for determination of iron ( Fe) nickel ( Ni) manganese ( Mn) copper ( Cu) zinc ( Zn)
and lead ( Pb) in surface seawater was established. The analysis time was 5 min per sample. The linear range was 125 pg/L ~1 000
wg/L and it fulfilled the requirements for the analysis of iron and manganese in coastal surface seawater. The recoveries were between
94.5% ~116% with a sample spiked at 200 pg/L; and the relative standard deviations ( RSD) were 2.86% ~ 5.85% (n=7) at
500 pg/L. Compared with the ICP-MS method there was no significant difference between the determination results. The method has
the advantages of being less contaminated from the chemical reagents convenient and fast and practicable in the field. The method was
successfully applied in Xiamen western harbor and Jiulongjiang estuary in Fujian Province to measure dissolvable iron and manganese
in surface seawater on boat. With the portable XRF particulate iron and manganese were determined in field as well. The distributions
of iron manganese in particles and seawater were obtained.
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Fig. 1 Schematic diagram of designed centrifuge tube
(A 3D view; B profile; a b caps of centrifuge tube)
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Fig. 3 Effect of centrifugation time ( A) and centrifugation speed ( B) on signal
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- Tab. 1 Calibration curve and MDL of heavy metals
40
- R? RSD/( %)
- (n=7) Jugrl”' (n=7)
28 Fe y=0.003 8x +0. 609 0 0.992 3 62 5.85
20 Ni y=0.00 71x +0.296 2 0.995 1 35 2.86
5 Mn y=0.0059x +0.242 4 0.998 0 29 4.84
Lo Cu y=0.005 8% +0.772 9 0.990 7 14 3.80
a5 Zn y=0.007 2x -0. 266 6 0.996 6 7 4.17
b ry Ph y=0.007 8x-0.054 6 0.994 9 15 3.26
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Tab. 3 Concentration of particulate and dissolvable iron and manganese in open sea of Xiamen western harbor
X01 X02 X03 X04 X05 X06 X07 X08 X09
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Fig. 5 Particulate iron manganese as a function of distance Mn
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Fig. 6 Distribution of iron and manganese in Jiulongjiang Estuary
(A dissolvable/in lab; B particulate/on field)
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Fig. 7 Particulate iron manganese as a function of salinity
4 ICP-MS
Tab. 4 Comparison of analytical results with proposed method and ICP-MS method
R n ! lo.0s
Fe y=0.711 6x -0.087 5 0.975 6 14 21.9 2.179
Mn y=0.308 7x +0.025 3 0.617 2 14 2.72 2.179
Fe y=1.231x -21. 86 0.989 8 20 29.47 2.101
Mn y=1.581x -26. 58 0.984 6 12 17.80 2.228
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