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Main research themes and their characteristics

[Effect of materials used for an electrostatic shield on the sensitivity of ICP-MS |

Inductively coupled plasma mass spectrometry (ICP-MS) has extremely high sensitivity and

is essential for the analysis of trace elements in various fields including environmental samples. - 15F -
However, molecular ions originated from argon (Ar) as the discharge gas of ICP and water as the 00 . « 1204 Fe
solvent of the sample solution cause spectral interference, resulting in a significant decrease in § 200 £ : \ .
sensitivity. Therefore, we examined materials used for an electrostatic shield to improve the sensitivity . ‘\. / ::: G '\ /

of ICP-MS. Since the previous research suggested that the nickel (Ni) content in the shield material is th 20 40 o o “Z‘o et
related, the Ni content in the shield material was systematically changed in the range of ca. 10 to 80 Ni content/ wtd% Ni content/ wtd%
wt%. Nine kinds of materials (SUS304, nickel silver, kovar, constantan, 45-permalloy, hastelloy C-276, B a——— L] ——
nichrome, Inconel-600, 78-permalloy) were selected, and the signal intensity of target elements and \ 750 | et
the intensity ratio of signal to background (BG) were measured. It was found that the material with § woor \ 2 soof \ oo
a low Ni content such as SUS304 is suitable as the shield for ICP-MS regardless of the presence or 1000 .7.§i¢§%:: & 250l A>‘\?ll/‘
absence of spectrum interference. The cool plasma state in which the high-frequency power was 04 = % a5 e 8 T R
lowered was suitable when there was spectrum interference of molecular ions due to Ar etc., and Ni content / wt% Ni content / wt%
the hot plasma state in which the high-frequency power was increased was suitable when there was  Fig.1 Effect of Ni content in shleldlng materials on SB
no spectrum interference. A correlation was not always found between the Ni content in the shield ratios of **Cr, *Fe, ""“Cd and **

material and the signal intensity of target elements, but it is suggested that this may be influenced by
the contained elements other than Ni and the physical properties of the material itself.

[Sensitive analysis of harmful trace elements in food] 020 020 (o)
It is the main idea that the standard value for food pollutants should be set as low as 0.15

possible within a reasonable range from the viewpoint of consumer health protection. This § §

kind of safety-oriented concept is the same for pet food. In Japan, 11 kinds of chemical -.g 0.10 é

species are designated as pollutants by the Pet Food Safety Law, and 3 kinds of harmful .§: é

elements (Cd, Pb, As) are contained in them. In this study, we focused on Cd (1 g/ 0.05

g or less), which is the most strict regulation among the three elements, and attempted

to determine trace Cd in a dry-type pet food by using a method combining pressure O fpamger, | MWy P i

acid decomposition and graphite furnace atomic absorption spectrometry. Carbon soot 0 05 ;ﬁne}‘: 20 25 005 IT.::n;/.ss 20 25

generated from the remaining organic matter caused a large background absorption at the ) ) ) o
s : . : Fig. 2 Signal profiles of Cd (red line) and background (blue line) in

atomization in the graphite furnace. The background was effectively suppressed by flowing sample solutions.

a small amount of argon, which is the purge gas to prevent exhaustion and deterioration  Ar flow rate during the atomization : (a) 0 mL/ min, () 50 mL/min.

of the graphite furnace, also during the atomization. The average of the quantitative values

of Cd obtained by the three analytical operations was 0.85 (1 g/g and the relative standard deviation was 3.5%. The quantitative value decreased to

ca. 70% only by raising the sample decomposition temperature by 10°C from 155°C to 165°C. This result showed that the careful consideration was

required to set the conditions of the samples.
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