BBt TR 5 5T 5 115

ERADEFEIZDOINT (F

Bl £k,

A R i *

2 #})

NG

Analysis of gold products (the second report)

Miku HASEGAWA*, Yoshitsugu MATSUMOTO* and Takeshi AKIEDA*
*Tokyo Customs Laboratory 2-7-11, Aomi, Koto-ku, Tokyo 135-8615 Japan

Due to the increase in the consumption tax rate to 8% in April 2014 and the rise in the price of gold in recent years, the

amount of gold smuggling has drastically increased in Japan. In the smuggling cases, not only 1 kg gold bullion bars but

also various types of gold products, such as ingeniously camouflaged gold products and semi-manufactured products, have

been found in Customs inspections. In this study, we compiled new analytical and inspection methods for such ingeniously

camouflaged gold products, on the basis of the analysis cases at the Tokyo Customs laboratory. As a result, it was found that

the new methods for gold products, which were coated with rhodium, and X-ray inspection systems are very useful to

discriminate between gold products and other imitations
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Table 1 List of standard base metals and precious metals

Type Element Th;ﬁ::;?ss Supplier

Metal plate Fe 100 SIGMA ALDRICH
Fe 10000 As One
Cu 10000 As One
Rh 50 SIGMA ALDRICH
W 127 SIGMA ALDRICH
w 1000 SIGMA ALDRICH
Au 127 SIGMA ALDRICH
Au 50 SIGMA ALDRICH
Au 25 SIGMA ALDRICH
Pb 1000 Unkown

Metal foil Ni 10 Nilaco

Cu 10 Nilaco
Ag 10 Nilaco
Sn 5 Nilaco
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Table 2 Measurement condition of X-ray fluorescence analysis

A B C
First | Second | Third
Excitation
1 1! 1 1
voltage(kV) > > 50 5 >
Tube current auto auto auto
Filter OFF OFF Cd use | Cluse | OFF
Collimator $1.0mm | $8.0 mm | $1.0 mm $8.0/ $1.0 mm
M .
vieasuring 300 100 300 100 | 100 | 100
time(second)
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Fig. 1 Relationship between X-ray intensity of gold, and silver, copper, nickel or tin according to silver or base metal layer thickness (a) Silver, (b) Copper, (c) Nickel and

(d) Tin
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Table 3 Densities of precious metals and base metals

Gold | Silver |Copper|Rhodium | Iron |Tungsten|Nickel| Tin |Aluminum

Density(g/em )|19.322{10.502| 8.962 | 12412 |7.874] 19320 |8.902|7.280| 2.698
Table 4 Mohs’ hardness values of gold, iron, rhodium and diamond®
Gold ITron Rhodium Diamond
Mohs’ hardness 25~3 4.5 6.0 10.0
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Photo 1  Observation of section of gold products coated with rhodium.
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Photo 2 Material discrimination pictures of tungsten plates (127um, Imm), gold plate (127um), lead plate (Imm, 2mm), copper plate (1cm) and iron plate (1cm) by X-ray

inspection system (a) IXI-300-100100D-100 (b) IXI-100100D-N

@

Cu(lcm)+Au film

Fe(1cm)+Au film

(b)

Cu(lcm)+Au film Fe(lcm)+Au film

Photo 3 Material discrimination pictures of gold films on the copper plate (Icm) and iron plate (1cm) by X-ray inspection system (a) IXI-300-100100D-100 (b)

IXI-100100D-N
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