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Schematic diagram of electrochemical flow sensing system for determination of heavy
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sensing system and (B) corresponding calibration curve
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: 1 d, 1.0
nmol/L (0.0l mol/L NaCD 1 , 4.6%.
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Table 1 Tolerable concentrations with respect to 1. 0>X 107 mol/L Cd*", Pb*" and Cu** for some interfering ions
Concentration (mol/L)* Concentration (mol/L)*
Interfering ions cdzt Pb2+ Cu2t Interfering ions cdzt Pb2t Cu?t
K* 0.1 0.1 0.1 Zn®* 1.0X10™ 1.0X10™ 1.0X10~
Ca?" 0.1 0.1 0.1 Hg?" 1.0X107° 5.0X10°6 1.0X107°
Mg?+ 0.5 0.5 0.5 Cuzt 1.0X 107 10X 10~ —
Mn?* 10X 10" 10X 107 10X 107 Pbt* 5.0X10° — 10X 10
Niz* 1.0X107° 1.0X107° 1.0X107° Cd** — 5.0X107° 1.0X107°
(Error)<5%.,
3.6
5 3, C 2,
25 min, o
2 (n=3)
Table 2 Results of determination of heavy metals in seawater (n=3)
Pb?* Cd?* Cu®t
Sample Electrochemical Stripping Electrochemical Stripping Electrochemical Stripping
sensor voltammetry sensor voltammetry sensor voltammetry
(ug/L) (ug/L) (ug/L) (ng/L) (ug/L) (ug/L)
1 3.84+0.1 4.14+0.1 0.50+0.03 0.4840.01 0.40%£0.07 0.324+0.01
2 4.8+0.1 4.64+0.1 0.3740.03 0.4040.01 0.5640.05 0.3140.01
3 3.540.1 3.24+0.1 0.40+0. 02 0.37+0.01 1.06+ 0.06 0.78+0.02
4 4.940.3 5.240.1 0.51+0.04 0.48+0.01 0.47+0.01 0.40+0.01
5 4.4+0.4 4.54+0.1 0.4740.02 0.4640.01 0.124+0.04 0.15+0.01
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Electrochemical Sensing System for
Determination of Heavy Metals in Seawater

SONG Wen-Jing'?, WANG Xue-Wei', DING Jia-Wang', ZHANG Jun', ZHANG Rui-Ming', QIN Wei*!
"' (Chinese Academy of Sciences and Shandong Provincial Key Laboratory of Coastal Zone Environmental Processes ,
Yantai Institute of Coastal Zone Research , Chinese Academy of Sciences, Yantai 264003, China)
2 (Graduate University of the Chinese Academy of Sciences. Beijing 100049, China)

Abstract A novel electrochemical flow sensing system for determination of heavy metals in seawater
has been described. Processes including on-line filtration, UV digestion, electrochemical enrichment and
ion-selective electrode potentiometric detection have been involved in the system for sensitive, selective and
rapid detection. For measurements of cadmium, lead and copper in seawater matrix, the linear response ran-
ges were 1,0X107—1,0X 107, 3.0X10°—1.0X107 and 1. 0X 107" —1. 0X 107 mol/L, respectively
with the corresponding detection limits of 2. 8 X107, 6.6X 107" and of 5.1 X107 mol/L. After six
measurements, the relative standard deviations were less than 5%. The whole analysis process was
completed within 25 min. The system has been applied to the determination of heavy metals in seawa-
ter and the results agree with those obtained by stripping voltammetry. The sensor is characterized by
simple structure, accuracy and low cost, indicating a great application potential for on-spot analysis of
heavy metals in seawater.

Keywords Electrochemical sensors; Heavy metals; Seawater; lon-selective electrodes; Ultraviolet

digestion; Electrochemical preconcentration

(Received 6 September 2011; accepted 29 November 2011)

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

2012 3 12 Waters® ACQUITY UPC?™ . (LO) (GO
, . ACQUITY UPC*™ ,
(CO,) UPC ) : ,CO,
, ,  HPLC . . ,  GC ,CO,
, CO; s
ACQUITY UPC? s 2 pm , N
. o UPC* LC GC ,

ACQUITY UPC* ,
o N . , MS .
LC GC s ACQUITY UPC* ,



