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X-ray fluorescence determination with micro-glass beads using one-milligram of
archaeological sample
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A micro-glass bead (approximately 3.5 mm diameter and 0.8 mm thickness), using a
minimal amount (1.1 mg) of a powdered archaeological sample, is proposed for the X-ray fluorescence (XRF)
determination of 10 major oxides (Na20, MgO, Al203, Si02, P205, K20, Ca0, Ti02, MnO, and total Fe203) and
4 minor elements (Ni, Zn, Rb, and Sr) in precious and limited siliceous samples, namely ancient pottery.
Calibration curves for this method were obtained using synthetic standards, prepared by compounding
chemical reagents (oxides, carbonates, and diphosphates) containing the analytes. The calibrations had
good linearity and lower limits of detection that ranged from tens to hundreds of py g g 1. This
minimal-scale analysis was able to accurately determine the 14 components in geochemical references.
Using the present method, we analyzed three archeological objects from Japan.
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Q)

) 10



10% Zn
10% Ni

5 / X
(mass%)
(nggh

NazO L1 (83) LI (35) 46 (25
MgO 13 (67) 071 (53) N.D. —
ALOs 209 (3.6) 192 (48) 125 (2.6)
Sio, 9.1 (36) 686 (22) 762 (2.1)
P,0s 0066 (4.6) 117 (1.8) 0.012 (7.3)
K0 0851 (42) 0974 22) 505 (5.0)
Ca0 147 (34) 144 (81) 0585 (5.8)
TiO: 129 (55) 108 (24) 0.078 (52)
MnO 0117 3.7)  0.023 (62) 0.09 (5.0)
Fex0s 122 (2.6)  7.17 (1.0) 0268 (6.6)
Total 98.1 100 99.7

Ni ND — ND — ND —
Zn 517 (.7) 176 (1) N.D. —
Rb 478 (85) 513 (1) 255 (2.3)
St 102 (86) 159 (22) 230 (9.8)
0, (n=5),%. N.D.,

12 )
Ichikawa S, Nakamura T, X-ray fluorescence
determination ~ with  micro-glass-beads  using
one-milligram of archaeological sample, Advances
in X-ray Analysis, 59 2016, in press
X
X
46 2015 pp.77-95

17 )

Ichikawa S, Onuma H, Nakamura T, Development
of undersized (12.5 mm diameter) glass beads for
X-ray fluorescence determination of 34 components
in 200 mg of igneous rock, Pacifichem 2015, 2015

12 16 , Hawaii Convention Center
(Honolulu)
Ichikawa S, Nakamura T, X-ray fluorescence
analysis with micro-glass-beads using
one-milligram of archaeological ceramics for
application to determination of minor elements,
Denver X-Ray Conference 2015,2015 8 3
The Westin Westminster Hotel (Denver)

(1 mg)
/

X 32
2015 7 11 12 (
)
/ X
75 2015
5 23 ( )
I mg
/ X 50
X 2014 10 30
( )
/ X (1 mg)
61 2014 9
18 ( )
/ X 1.1 mg
74 2014 5
24 ( )
[ ]

http://www.isc.meiji.ac.jp/~toshina/

M
(ICHIKAWA, Shintaro)

190593195



