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Fig. 1 Representative measured total reflection X-ray
fluorescence spectra of (a) a dry residue of a mixed
standard solution containing 1 mg/ L Ca, Sc, V, Cr, Mn,
and Fe and (b) a blank optical flat
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1 mg/L ® Ca, Sc, V, Cr, Mn, Fe RAEREEMN, &
BWEMBDBEFLTCWREVWAET ST A ANVT Ty FOER
HEOE X MANRZ P VBIE Fig. 113RF. Fig. 1(a), (b)
WCRENB X, FTF4 N7y PHROT A4 F
ZRFIZ093% EFTNLTNVIT VP SNz Fig 1
(a) ITR&ENB LT, Ca, Sc, V, Cr, Mn, Fe DA S,
Kb & NF I ZEEEFRICIE 0.45 mol/L D
H,SO,, 7 B AEEERIZIE KCrO, BETN TS, L
72285 C, 14.4 mg/L OFEHE, 0.75 mg/L DAY 7 LADSE
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Fig. 2 Representative measured total reflection X-ray
fluorescence spectra of dry residues of (a) oolong tea,
(b) water in a pool, (c) a leaching solution of a plastic
toy, and (d) distilled water boiled in a glass beaker
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Table 1 Results of quantification of elements in samples

Vol. 57 (2008)

Quantified concentration *

Net intensity of a fluorescent

CV of a fluorescent

Sample Element estimated SD/mg L.~ X-ray peak/counts pi(a{(a?nl’zzzls(itt;rictiffx%

Oolong tea S 6.9+0.5 204 7.4
K 282.7+ 7.6 13913 2.7
Mn 5.8+ 0.3 338 6.0
Sc (Internal standard) 10.0 1548

Water in a pool S 11.8*04 930 3.6
K 53+0.2 688 4.1
Ca 37.8 0.7 13608 1.8
Fe 28=*0.2 181 7.6
Sc (Internal standard) 10.0 4102

Plastic toy Mn 31%0.1 507 4.7
Sc (Internal standard) 10.0 4277

FAF v 7IBOBEKP Ly A VBB ENT. PIE
BEZHAVTINOLDONRZERLAHER, BREIIXR
~HE mg/LTho:. BRONLERBERIBMEMETH
5%, WEETREZ NIRRT 5 DA &) fHiE R HE
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—PAXTHYERHPTHELZLHRILTES. Ll
T, B TORBORBLRGHICAKEL BHTREEZ
bhb.

AREFRIZEWHTFHEOBRIC X )R bh, )RR
B O SRR AT - BMBRREFERICIAEREZELDHOT
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Analysis of Trace Elements in Soft Drink, Environmental Water, and
Leaching Solution of Toy by Using Portable Total Reflection
X-Ray Fluorescence Spectrometer

Shinsuke KUNIMURA!, Daisuke WATANABE' and Jun Kawar'

! Department of Materials Science and Engineering, Kyoto University, Sakyo-ku, Kyoto 606-8501
(Received 31 October 2007, Accepted 12 December 2007)

A portable total reflection X-ray fluorescence spectrometer was applied to the analysis of trace
elements contained in commercial bottled oolong tea, water in a pool on unpaved ground, and a
leaching solution of a plastic toy coated with a metallic foil in order to discuss the possibility of
applying to analyses of soft drinks, environmental water, and leaching solutions of products for
daily use by using this spectrometer.  Sulfur, potassium, and manganese were detected in the
oolong tea. Sulfur, potassium, calcium, and iron were detected in the water. Manganese was
detected in the leaching solution. These elements were quantified by an internal standard
method. The quantified concentrations were a few mg/L to a few hundred mg/L, which were
equivalent to several tens of nanograms to several micrograms of each element in the dry resi-
dues of the samples. This portable spectrometer performed multi-elemental simultaneous
quantification by the simple method, and it was possible for it to perform quantification approxi-
mately.

Keywords : total reflection X-ray fluorescence ; portable spectrometer ; nanogram ; leaching
solution ; tea. ‘
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