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Preparation and Certification of the New Reference Materials; Plastics
(Disk Form, JSAC 0621 - 0625) for Determination of Mercury Using
X-Ray Fluorescent Analysis

Durability of X-Ray Irradiation

It is well known that the most of the mercury compounds except
for the sulfide (i.e., HgS) are vaporized by exposure to the
heating or the x-ray irradiation. Actually, we have confirmed
that x-ray irradiation caused the decrease of Hg XRF intensity
in the plastic disk including the organometallic mercury
components.'? Fortunately, this serious problem can be overcome
by reducing the power of x-ray irradiation beam. As shown in
Fig. 1, when the prepared disk had been exposed to 4 kW (50
kV-80 mA) of x-ray irradiation, HgL.at intensities of the prepared
disk were decreased to less than 90% after 2 h. However, it was
improved with the decreasing of the x-ray irradiation power.
The vaporization ratio of mercury was dependent on the x-ray

irradiation power as shown in Fig. 2.

In the other approach, the vaporization of mercury can be also
inhibited dramatically by applying the copper filter (Fig. 3).
Moreover, if one compares the atmospheric condition with the
vacuum, the helium gas and air gas, respectively, the vaporized
ratio of mercury in the air gas condition was lower than it in the
vacuum and helium gas conditions, as shown in Fig. 3. The
reason was that the vaporization of mercury became lower with
increasing molecular weight.!" Based on these results, we therefore
concluded that JSAC 0621 - 0625 are sufficiently durable for
conditions for XRF measurement of lower than 0.1 kW for the
vacuum or helium gas, lower than 0.25 kW for the air gas, and
lower than 0.5 kW for applying the copper filter in vacuum.
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Fig. 2 Dependence of HgLo intensities on the power of x-ray
Fig. 1 Variations in the relative intensities of HgLo with several irradiation after exposure for 2 h to the x-ray irradiation.
powers of the x-ray irradiation.
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Fig. 3 Variations in the relative inlensities of HgLa under several
measurement conditioms with the x-ray irradiation (50 kV-50 mA).



