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0 O O A preparation of a sample solution is examined for wavelength-dispersive
total-reflection X-ray fluorescence (WD-TXRF) analysis of trace metals in natural
water. Eliminating salt matrix ions, such as alkali metals and alkaline earth metals,
which are generally included at high concentration in natural water, using chelating
resin leads to small size and good shape of droplet residue as specimen for WD-
TXREF analysis, so that good spectra with strong intensity and high energy resolution
can be obtained.

[Key words] Wavelength-dispersive total-reflection X-ray fluorescence analysis,
Trace analysis, Natural water, Chelating resin, Matrix ions
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Fig.10 Relationship between size of residue from 0.1 p/ droplet and dissolved Na concentration. The
substrate is a Si wafer etched in HF atmosphere.
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Fig.2[J Optical microscope image of a residue from 0.1 p/ droplet of 0.01 ppm Na-Ca solution. The
substrate is a Si wafer etched in HF atmosphere.
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Fig.30 Scheme of separating and removing matrix ions.

oooooodo 3s 185



gooooooooOoOoO00000ooooOOOOO0OO0O0O0O0O0O0b0OObOOOOO0OO0

Kasumigaura water Chelex 100 resin, sodium-form
Filtered by precleaned cellulose acetate filter Washing by SM HNO
with 47mm diameter and 0.45um pore size. l
v ¢ Transferring into the ammonium-form
suspended solids Acidified to ~ pH 2 by HNO,. by 2M ammonia solution.

¢ stored in refrigerator l

Setting pH to ~ 5.5 by 2M ammonia solution.

#1.51

Adding 10ml buffer (1M ammonium-acetate, pH=5.5).

Rinsing by ultrapure water.

stored as humid

dl
¢‘ Putting 1.5g resin into the water.

Stirred for l1hour using magnetic stirrer.

Filtered through a column with the help of electric aspirator. e filtrate
¢ Resin with trace metal ions and matrix ions

Washed sequentially by 2x10ml ultrapure water, 4x10ml buffer, filtrate with
and 2x10ml ultrapure water by natural flow (flow rate is about 1-2ml/min). =22 o as e

¢ Resin with trace metal ions and ammonium ions

Eluting trace metals by 4x3ml 5M HNO, solution and 3ml ultrapure water

> TESIN
sequentially (the column is shaked by hand for about 5 minutes for each elution). >

¢ 15ml eluate with trace metal ions and ammonium ions

After evapolating in pure Quartz beaker,

. . . . e decomposition of ammonium ions
heating the solid residue at 270°C for ~5 minutes. P v

¢ solid residue with trace metal ions

Dissolved in 15ml acidic solution consisting of 0.3ml ultrapure HNO; and 14.7ml ultrapure water.

Fig.40] Flow of preparation of a sample solution.
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Fig.5[] Ratio of the matrix ions eluted after processing to that in the starting water. Only the mass of
chelating resin is changed. After adsorption using the batch method, the resin is filtered by
the column and washed by 2 x 10 m/ buffer solution (1 M ammonium-acetate, pH 5.5) and
ultrapure water, and then the elution is performed by 3 M nitric acid. The measurements
were performed by ICP-AES in Materials Analysis Station, NIMS.
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Fig.6U Typical optical microscope image of a droplet residue from the Kasumigaura water processed
by the use of the present preparation method.
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Fig.70 Fe KP, 5 spectra of two kinds of sample solutions originating from Kasumigaura water and
photographs of their droplet residues: (a) the water with salt matrix ions and (b) the water
processed by the present preparation method.
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