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Table 1 ~ Working parameters of the AAS instrument
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22000 7Y J5U 7 W e oy YOt BE T (B A H ar 2
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WA SRS, DA R S BR RS O BT
PER AR - SHOKRIAR 58 0 B RR A s
Be AR TAR SRR SRR R Y L3R 1

pH -3C BRI ( L 22 % AR ) ,20 fif
EFHZE BN ( 26 [ Waters 23 ] ) , Bond Elut C8/C18
[ AHAE IR (6 mL, 500 mg, JE[E Agilent 22 H])

R Bk e Yo T T2l P VY I
(nm) (mA) (nm) (uL)
Cd 228.8 6.0 1.3 120°C, 10/20s 300°C , 10/20s 1500°C , 0/3s 1800°C , 0/5s 15
Cu 324.8 5.0 1.3 140°C, 10/20s 600°C , 10/20s 2400°C , 0/5s 2500°C , 0/5s 20
Ni 232.0 10.0 0.2 140°C , 10/20s 1000°C , 10/20s 2600°C , 0/5s 2800°C , 0/5s 20
Pbh 283.3 7.5 1.3 120°C, 10/20s 400°C , 10/20s 2000°C , 0/3s 2200°C , 0/5s 30
7/n 214.8 5.0 1.3 - - - - -
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Fig.1 The effects of solution pH on the chelate formation
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Table 2 Effect of nitric acid concentration on the recovery of

heave elements elution

fF R TG 2 ELJB R (% )
(%) Ni Zn Cu Pb cd
1 1.08 22.1 1.43 1.76 9.95
5 1.15 25.3 1.93 31.3 22.3
10 12.6 28.8 11.9 68.5 26.1
20 41.7 56.7 43.5 75.9 45.6
50 9.6 103 95.8 9.5 97.5
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NaCl & T sl 30 ¢/L, Mg g1 ¢/,
Ca K EFEZ0.5 g/L, BB T FERFITT
R, ¥ K 241455 7 & A NaCl, Mg,
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Table 3 Analytical results of seawater samples and spiked
recovery
TR T MWEE  bsE IbRENEE MR
(pe/L)  (pe/L) (ng/L) (%)
Cd 0.38 2.0 2.26 94.9
Pb 1.87 5.0 6.65 96.8
K Cu 3.67 5.0 8.57 98.8
Ni 5.71 5.0 10.5 98.0
Zn 23.6 40 65.3 103
Cd 0.17 2.0 2.09 96.3
Pb 0.68 5.0 5.33 93.8
= Cu 2.74 5.0 7.56 97.7
Ni 3.25 5.0 8.30 101
Zn 20.6 40 62.8 104

ZERMER , 1B AT AR, B3 G T A R I O
A AR AT T At K B

ARTT RN KE FAR A BEOR, 5 RS &
S5 TR ST AN S 5 RE IR NI 22 50
RO BRI AR . (HS2 50 R B Lk dh b
T ANBESEBURE ML AEZE B S L ATALBE , HAHE &
T5 LR 5 73 SR I R JEE 17 , e A B, AN 3
R NEBORSE R . FET, [ AR A B0 B A T i
] A S L R , SR B A Y AR 2R IR ATL, 52
A S b SRR L B A AT —
A BT I ST AR DR P 1)L
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Determination of 5 Heavy Metals in Seawater by Atomic Absorption
Spectrometry with Solid-phase Extraction of Hydrophobic Chelate

WANG Zeng-huan, WANG Xu-nuo, GU Yang-guang, CHEN Ying-na

(Key Laboratory of Fishery Ecology Environment of Guangdong Province; Key Laboratory of Aquatic Product
Processing, Ministry of Agriculture; South China Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Guangzhou 510300, China)

Highlights
* Solid phase extraction of hydrophobic chelate was used to separate Cd, Cu, Ni, Pb and Zn from seawater.

* Five heavy metals were determined by Atomic Absorption Spectrometry using dithiocarbamats as chelating

agents.
* Commercial gel column (C8) was used for heavy metal separation and preconcentration material.

* The method was harmless to the environment and operators.
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Abstract; The concentration and distribution of heavy metals in seawater are controlled by biogeochemical
processes in the ocean. It is difficult to analyze accurately the concentrations of heavy metals in seawater due to the
high salinity of seawater and low concentrations of heavy metals. Separation and preconcentration processes are
needed. Conventional pretreatment methods include solvent extraction and coprecipitation. During solvent
extraction, large volumes of seawater samples and organic solvents are used, complicating the procedure and
endangering the environment and operator. The coprecipitation method can readily cause contamination of the
analytes. In this study, the concentrations of 5 heavy metals, Cd, Cu, Ni, Pb and Zn in seawater were determined
by Atomic Absorption Spectrometry after solid phase extraction of hydrophobic chelate with ammonium pyrrolidine
dithiocarbamate and sodium diethyldithiocarbmate as chelating agents. The results show that there is a good
correlation (R >0.999) between the absorbance and concentration of Cd, Cu, Ni, Pb and Zn. The linear ranges
of the working curve for Cd and Zn were 0 -4 pg/L and 0 — 100 pg/L, respectively, whereas the linear ranges for
Pb, Cu, and Ni were 0 —40 pg/L. The detection limits (ug/L) of Cd, Zn, Pb, Cu and Ni were 0.02, 2.6,
0.06, 0. 18 and 0. 3, respectively. The precision and recovery were less than 5% and 93. 8% - 104% ,
respectively. This method utilizes the hydrophobic interaction of solid phase extraction technology to realize the
green sample pretreatment of seawater analysis.
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