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Examination of Removal Salt and Separation of Trace Element in Short-neck Clam Shell
by Solid Phase Extraction Treatment

Takanaga SUMINO*, Yukihiko YAMAZAKI*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa Chiba 277-0882 Japan

In the Central Customs Laboratory, we are investigating the possibility of identifying the places of origin of short-necked
clams by means of quantitative analysis of trace elements in the shells. However, in this quantitative analysis, it is thought that
high concentrations of elements such as Ca contained in the shells physically interfere with nebulizer introduction and
adversely affect the quantitative determination. Furthermore, the elements contaminate the sample introduction system such as
the sampling cone and skimmer cone. As a result, during continuous measurement, sensitivity is greatly reduced and
quantitatively determined values tend to get smaller with increasing number of measurements. By simply diluting the sample
solutions alone, the concentrations of trace elements attenuate close to the lower determination limit, and so the accuracy of
quantitative analysis is expected to decline. Therefore, we used a solid-phase extraction cartridge using chelate resin, and could
successfully remove elements selectively such as Ca contained in high concentrations. This method makes it possible to
concentrate La, Ce, Nd and U, and their recovery rate was more than 90%.

ppb ppt
ICP-MS
30 SPEX
16 SPEX
Ca
MILLIPORE
InertSep ME-1
Ca

ICP MS 7500CE

ICP  AES

277-0882 6-3-5

65



66

MILESTONE
ETHOS PRO
10ppb 5ml
35ml 2M 10ml
2M 5ml
10ml 0.5M
0.5M 5ml 5mi
2M 5ml
50ml
0.1
5ml 3ml
220 25 15
50ml 5 10 15
20 25ml 2M
50ml
3
Co La Ce Nd U 100
\ Ga 90%
Table 1

Table 1 Recovery of

the metal in 10ppb standard solution with solid-phase

Ga
5mi
2
48 5.1
Nd pH
5

5ml
50ml
10ml

pH
100

10

15ml

20 70

pH 4.2
pH
V La Ce

Fig.1

Table 2

25

100

250

——V

Recovery(%)

—=—la
Ce
Nd

—*—U

5mi

10ml
2M ammonium acetate

15ml

Fig.1 Relationship between the recovery of trace element in short-neck clam shell

and ammonium acetate addition (for sample 5ml)

Table 2 Recovery of trace element in short-neck clam shell with solid-phase

extraction %)
1 2 3 Average
\Y% 91.2 96.0 96.2 94.5
Co 104.7 101.2 100.9 102.2
Ga 93.4 90.9 86.3 90.2
La 101.1 100.2 99.7 100.3
Ce 101.8 100.3 100.2 100.8
Nd 101.0 100.0 100.0 100.3
U 101.8 100.0 98.1 100.0
V La Ce Nd U 90

extraction
5ml 10ml 15ml 20ml 25ml
\Y 98.0 94.5 96.7 101.8 98.7
La 134.9 135.8 130.3 129.4 115.2
Ce 126.8 128.4 78.2 122.9 1129
Nd 140.5 142.6 131.6 130.5 115.0
U 141.1 146.1 140.6 99.1 84.7
ICP-MS
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55ppm
5 7ppm
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Fig.2 Score distribution map by multivariate analysis
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