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Determination of Total Dissolved Copper in Sea Water
by Carbon Furnace Atomic Absorption Spectrometry

Noriyasu Masupa*

Abstract

Flameless atomic absorption spectrometry, because of its extremely high
sensitivity, possesses many advantages for determination of copper in sea water.
The conditions of carbon furnace, atomizing current, sample volume and argon gas
flow rate were determined strictly. Actual detection limit is 4x10-11gCu and
range of working curve is 5 to 200 ugCu/l. Interferences of acids were determ-
ined. Peak heights of signals were little interfered by HCl and slightly by HNO,.
The possibility of direct determination of copper in sea water was examined.
Accurate analysis of direct method for natural sea water samples could not
acheved because of matrix interferences.

Solvent extraction (8-hydroxyquinoline-1,2-dichlorosthane system) was used
to determine total dissolved copper for preconcentration and removal of
matrix. Vertical distributions of copper in Indian Ocean and South China Sea
were investigated. Range of dissolved copper concentrations was 0.23 to 1.02 ug
Cu/l and average was 0.59 ugCu/l.
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Fig. 1. Cross section of the carbon furnace. Arrow indicates argon gas flow
and black spot in the center of carbon furnace is injected sample.
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Fig. 2. Peak height as a function of atomizing current. Atomizing current was varied
from 150A to 300A. Approximate temperature (°C) of furnace is obtained by
ten times of atomizing current. Other conditions were same as in (Table 1.).
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Fig. 3. Peak height and range of variance as a_ function of sample volume. Copper
concentration was 50 ug/l and other conditions were same as in (Table 1.).
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Fig. 4. Peak height vs. argon gas flow rate. Ar gas flow rate was varied from
2 l/min. to 5 l/min. and other conditions were same as in (Table 1).

Table 1. Conditions of carbon furnace.

Current Time

Step name (A) (sec.)
Dry 20 20
Ash 50 30
Atomize 280 8

Approxymate temperature of furnace is obtained
by multiplication of current by ten times.
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Fig. 5. Working curve for copper. Conditions are listed in (Table 1.).
Each spot is an average value of more than three measurements.
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Fig. 6. Interferences of acids as a function of acid concentration.
Copper concentration was 50 ug/l.
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Fig. 7. Peak height and interference of sea water matrix. Sea water was diluted from
natural to 10,000 times and added Cu to 50 ug/l. Dilution ratio “O” indicates
50 ug/1 Cu standard.
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Fig. 8. Salt effect of sea water. Copper concentration of all samples was 50 ug/1.
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Table 2. Comparison between HCl and mized acids
treatmendt.

Copper in sea water
(ug/1)

a) Hydrochloric acid treatment. 1.45
1.41
1.16
1.39

Treatment

Av. 1.35

b) Mixed acids treatment. 1.28

Av. 1.38

a) 0.3 ml of 12M hydrochloric acid was added to 100
ml of sea water and stored at room temperature.

b) 0.3ml of 12M hydrochloric acid, 1.0ml of 14M
nitric acid and 1.0 ml 609, perchloric acid were ad-
ded to 100 ml of sea water and heated for 3 hours
at 90°C.

Table 3. Aunalytical results of total dissolved copper in Indian Ocean and

South China Sea.
St-15  Indian Ocean St-19  South China Sea
Depth (m)
Total Cu (ug/1) Total Cu (ug/1)
Av. Av.
0 0.57 0.77 0.66 0.45 0.63 0.54
10 0.61 0.63 0.62 0.45 0.45 0.45
20 0.58 0.74 0.66 0.69 (1.02) 0.48 0.59
30 0.75 0.79 0.77 (1.39) 0.45 0.57 0.51
50 0.51 0.61 0.57 0.44 0.55 0.50
75 0.57 0.63 0.60 0.64 0.53 0.58
100 0.39 0.36 0.38 0.30 0.25 0.28
125 - - — 0.87 0.71 0.79
150 0.41 0.39 0.40 0.58 0.56 0.57
200 0.41 0.36 0.39 0.45 0.57 0.51
300 0.38 0.32 0.35 0.25 0.20 0.23
500 0.85 0.75 0.80 0.29 0.17 0.23
750 - | (1.39) 0.47 0.51 0.49 0.43 0.35 0.39
1000 0.53 0.54 0.59 0.55 0.68 (1.30) 0.65 0.67
1500 0.76 0.50 0.63 0.64 0.46 0.55
2000 0.89 0.81 (0.44) 0.85 0.69 0.72 0.71
2500 0.99 1.05 1.02
3000 0.78 0.87 0.83
3500 0.86 1.01 0.94
4000 0.89 0.93 0.91

St-15; 14°03.5'N, 86°58.1'E.  Bottom 3015 m.
St-19; 12°58.8'N, 113°29.1’'E. Bottom 4300 m.
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Fig. 9. Vertical distribution of total Fig. 10. Vertical distribution of total
dissolved copper in St~15, Indian dissolved copper in St-19, South
Ocean. China Sea.
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