Journal of MMIJ Vol.124 p.594 — 598 (2008)
©2008 The Mining and Materials Processing Institute of Japan

Technical Report

HOE X BRI X BB
LT7AZNVEBIOES DA *

Eko HIDAYANTO! I} # %2 W

Analysis of Rare and Noble Metals in Electric Devices
by X-Ray Fluorescence Spectroscopy

by Eko HIDAYANTO?, Takashi YAMAMOTOP and Jun KAWAI®

a. Graduate student, Department of Materials Science and Engineering, Kyoto University,

>

Yoshida Honmachi, Sakyo-ku, Kyoto 606-8501, Japan

b. Assistant Professor, Kyoto University

(Corresponding author E-mail: t.yamamoto@materials.mbox.media.kyoto-u.ac.jp)

c. Professor, Kyoto University

Rare and noble metals contained in electric and electronic devices were analyzed by a commercially available
energy dispersive X-ray fluorescence spectrometer. Several kinds of rare and noble metals such as nickel, cobalt,
tungsten, zirconium, gold, silver, and bismuths were detected by analysis of the samples at inside part after removal
of the package or crushing. Both bromine and antimony were detected in the most electronic part which contains
plastics. The classification of elements contained and the procedures for identification of emission peaks in X-ray

fluorescence spectrum were explained.
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Fig.1 XRF spectrum of a computer memory. The inset shows

details of the 4-6 keV region.
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Fig.2 XRF spectra of an integrated circuit at outside part (a) and inside part (b). The spectrum (b) was obtained by analysis of the

encircled area.
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Fig.3 XRF spectra of a metal film resistor at outside part (a) and inside part (b). The analyzed section was indicated by arrow.
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XRF spectra of a peltiert device at outside part. The applied power of X-ray tube: (a) 50 kV, 26 uA; (b) 15 kV, 1 mA.
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Fig.5 XRF spectrum of a peltiert device at inside part.
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Fig.6 XRF spectrum of a memory card.
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Fig.7 XRF spectrum of a train ticket card.
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Fig.8 XRF spectrum of a computer hard disk.
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part of spherical glass was analyzed.

Table 1 Detected elements by XRF analysis of various devices.
Entry Samples name Elements detected
1 IC outside part Ti, Fe, Br, Sb
2 IC inside part Si, Fe Ni, Br, Sb, Au
3 Metal film resistor
outside part Cr, Fe, Co, Ni, Cu, Zn, Sn, Ba, Zr
4 inside part Ca, Cr, Fe, Co, Ni, Cu, Zn, Sr, Rb, Sn, Ba
5 Bipolar transistor Si, Ni, Cu, Zn, Br, Sb, Pb,
6 Mylar capacitor Cu, Zn, Sn, Pd, Pb
7 Ceramic capacitor K, Ca, Ti, Zn, Zr Ag, Sn, T
8 PN diode Si, Fe, Cu, Br, Sb
9 Computer memory Ti, Ni, Cu, Br, Sr, Ag, Sn, Sb, Pb
10 Flash disk Ti, Cr, Fe, Ni, Cu, Br
11 Micro disk 1GB Si, Ti, Cu, Br, Sb, Ba, W, Au
12 Peltiert device (outside) ALK, S, Sn
13 Peltiert device (inside) Ni, Cu, Sn, Sb, Te, Bi
14 Computer hard disk P, Co, Ni
15 Electric plug Ca, Ti, Fe, Cu, Br, Sr, Sb
16 Toggle switch Ca, Ti, Fe
17 Alkaline battery (outside) Ca, Fe, Ni
18 Crocodile clip connector Cl, P, Ca, Ti, Zn
19 Soldering material Cu, Sn, Pb
20 Floppy disk Cr, Fe
21 Incandescent light bulb K, Si, Ca, Fe, Kr, Sr, Pb
22 Train ticket card Ti, Fe, Nb
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