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DETERMINATION OF CADMIUM, COPPER, LEAD, ZINC AND MERCURY
IN SEA WATER BY ATOMIC ABSORPTION SPECTROPHOTOMETRY

Jong Hun WoN * Chung Kil PARK and Han Serb YANG

A solvent extraction-atomic absorption spectrophotometry for determination of trace amount of
cadmium, copper, lead and zinc and a flameless atomic absorption spectrophotometry for mercury
in sea water were studied,

The optimum pH range for solvent extraction was pH 4—7. A better solvent extraction efficiency
was obtained with MIBK solvent than nitrobenzene, benzene, isoamylalcohol, n-buthylacetate.
DDTC was more advantageous than APDC as chelating agent.

The metals, chelated with DDTC and concentrated into MIBK by solvent fextraction with a
volume of 1/ of sea water for cadmium, copper and lead, and 200m! for zinc, were determined
simultaneously by atomic absorption spectrophotometry.

For mercury determination, 500m/ of sea water was digested with permanganate-sulfuric acid
and mercury( ) was reduced by stannous chloride and aerated the solution with air pump until
the absorbance reached a constant value.

The precisions, in standard deviation, of these methods were 0.058ppb for cadmium, 0.084 ppb
for copper, 0.44ppb for lead, 2.49ppb for zinc and 0,08 ppb for mercury.

The sensitivities, expressed in ppb/1% absorption, were 0.058 ppb cadmium, 0.15 ppb copper,
0.6 ppb lead, 1.2 ppb zinc and 0.01 ppb mercury respectively.

No significant adsorption on the wall of polyethylene sample bottle occurred during 30 days of
storing by acidification to pH 1.5 with nitric acid except zinc. Poor reproducibility was found for

zinc with this method.
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Table 1. Optimum analytical conditions
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Conditions Ccd Cu Pb Zn Hg
Wave length (nm) 228.8 324. 75 283. 3 213.8 253.6
Lamp current (mA) 8 8 10 10 5
Slit width (mm) 0.4 0.4 0.4 0.4 0.5
Air flow rate ({/min) 7 7 7 7 —
Acethylene flow rate (I/min) 1 1 1 1 —_
Burner height (mm) 15 15 15 15 —
Expansion X 5 X 5 X7 X 0 X 5
Chart speed (mm/min) 20 20 20 20 5
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Fig. 1. Effect of pHon the extraction of
cadmium, copper, lead and zinc in
sea water with DDTC-MIBK extrac-
tion.
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Table 2. Sensitivity of 1% absorption of

cadmium, copper, lead and zine
with MIBK and n-buthylacetate
extraction
metals MIBK n-buthylacetate

Cd 0.25 ppb/1% 0.50 ppb/1%;

Cu 0.40 ~ 0.80 %

Pb 1.2 2 2.4 2

Zn 0.5 % 0.6 %
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Fig. 2. Comparison of the extraction efficiency of APDC-MIBK system with DDTC-
MIBK system for the metals.
'@ : APDC-MIBK extraction system.
O : DDTC-MIBK extraction .system,
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Fig. 3. The adsorption of trace metals in
sea wafer onto polyethylene sample
bottle surface during storing, The
sampled sea water was acidified
immediately with nitric acid to a pH
of about 1.5. '

5. mR*o BREK

KRWKRE Y-S 99 o% MEBEE 27 949
Fr=qh, TH, e A% UigKkE AHg-she] BusRr
of wel W ol IEShe oro EEsEEel =t &
/K 200mlo] 1% DDTC 5mis} 20mi MIBK= it
e Wy er JKHE 500ml ke AE5ke .

%3] A B RS T b A gk
G BAKRFA 4 & S8 BHEEha A HEskol
FHAWY AT #ES B Ax dEghe] Auiakd g
WA Fol dolvts el Xl HEfmBEHE
Hike FHtEel MEY A 2t

B — T RAEA A 53] dEhol HEkel
A &ried 8 A= Strumpler’, Tweeten!®) o)

Table 3. Observed levels of metals in sea
water sample expressed in ppb

Running Noo Cd Cu Pb Zn Hg

0.28 0.72 L7 1.5 0.010

0.28 0.72 1.7 3.1 0.021
0.32 0.72 1.7 4.6 -0.021
0.28 0.72 2.4 3.1 0.010

0.015

~0.14 072 11 7.9 0.021

1
2
3
B
5 0.28 0.89 25 3.1
6
7 0.1% 089 1.7 2.3 0.012
8
9

0.25 08317 3.8 0.010

0.28 0.83 ’-zz 0.7 0.010

10 0.18 0.94 19" "87 0.015
11 - 0.28 0.83 2.5 54 0.010
“Mean_ 0.25.0.80 1.9.-4.0 0,014
Std.dev:  0.058-0.0847 0.44 2.49 0.005
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Fig. 4. Calibration curves for cadmium, copper, lead, zinc and mercury by staadard

addition method.
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