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Simultaneous Microdetermination of Heavy Metals in Sea Water

by Atomic Absorption Spectrophotometry [17]

Yoshiji Tomura
Shoji Motomura
Kimihiko Yada

A method was proposed for the simultaneous determination of trace amounts of heavy metals (Pb, Cd, Zn,

Mn) in sea water.

The heavy metals in a solution (pH 8.0—9.5) were extracted into carbon tetra-

chloride as dithizonates, from which they were stripped into 0.1N Hecl. The stripping solution was subjected

to atomic absorption measurement.

Here, the method for lead determination is presented as the first report.

Hitachi Atomic Absorption

Spectrophotometer 207 was used. The spectrum line employed was 2833A°. The calibration curve from 0.025

ppm to 0.125 ppm in 307 Nacl solution was almost straight and the sensitivity was 0.004 ppm. (minimum

working concentration) The recovery of the added lead in real sea water was satisfactory for practical purposes.

The results obtained agreed well with those other method already presented.
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2. BEBLURE
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B0 EkiE  HITACHI 207 Atomic  Absorption
Spectrophotometer
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/N—F~— : HITACHI Standard Burner
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Table 1 Optimun conditions for determination

of lead
wave lenght 2833 A°
lamp current 9 mA
slite width 0.18 mm

pressure and flow-rate of

acetylene 0.8kg/cm? 3.00/min.

pressure and flow-rate of
alr

height of light beam above

2.8kg/cm? 140/min.

burner 5 mm
€
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Lamp current, mA

Fig. 1 Effect of lamp current for lead
Pb 2 PPM

Scale height, mm
]
T
O]

Air flow, ¢ /min

Fig. 2 Effect of flow rate of Air and Acetylene
Pb 2 PPM
Flow rate of Acetylene (1) 2.5 (2) 3.0 (3)
3.5 §/min
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Fig. 3 Effect of HC| on the absorbance of lead

Pb 2 PPM
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Fig. 4 Effect of coexisting elements on the
absorbance of lead

—« in pure water
= i 0NHG | Pb 2PPM
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Table 2 Percent extraction of lead as
dithizonate

num. of | num. of vol. 100ml vol. 200ml
extrac- | stripp-
tions ings | pb 10ug | pb 20pg | pb 10pg
1 3 00 % g5 % 4 %
2 3 95 92 45
3 3 95 96 67
4 3 95 95 75
z oo #ﬂy_vﬁwkb\\ﬂ
Z; 50(-

9 10 11
i
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Fig. 5 Effect of pH on lead-dithizone
extraction

Pb 10 ug
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Fig. 6 Calibration curve
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Table 3 Recovery of lead added to sea water

added pb found pb Recovery

spagle (ne) ) %)
A—1 — 1.6

7" 5 6.5 98

” 10 11.3 97
A—2 — 0.9

” 5 5.8 98
A—3 — 0.7

” 5 5.8 102
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Table 4 Comparison of the results with those
by other method on the same samples

Sample This method ?n;;i%tggphotometrlc
_ 1 2.6(18) 26 (VB)
Added lead 5 28 .
;0 seal(\)z:)ater 3 9.5 56
pg/100me) - ) e
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Table 5 The analytical results of lead in sea
water (at Tokuyama-Bay)

Sampling spot | nt Concentration of pb (PPM)
A 2 0.005
B 2 0.004
C 2 0.002
D 3 0.005
E 3 0.006

nt Number of measurements
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