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Analysis of gold products

Yota IMAMURA#*, 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

number of gold smuggling has drastically in Japan. Previously, 1 kg gold bullion bars were mostly found in such cases of

gold seizure, but recently a variety of ingeniously camouflaged gold products or semi-manufactured products have been

found in Customs inspection. These include small articles of jewelry such as rings, bracelets, necklaces, buttons, etc., coated

with other metals or painted. In this study, we compiled an analytical procedure (flow-chart) for gold products using X-ray

fluorescence analysis, density measurement, etc., on the basis of cases analyzed by the Tokyo Customs Laboratory. This

flow chart helps us to discriminate between gold products and other imitations.
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Table 1 Measurement conditions of X-ray fluorescence analysis

First Second Third
Excitation voltage(kV) 50 15 15
Tube current auto
Collimator ¢8.0 mm
Filter Cd use Cluse OFF
Measuring time(second) 100 100 100
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Photo 1 Concavo - convex gold artifacts with or without holes after
removal of their plating
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Table2 Mohs’ hardness values of gold, iron, tungsten and diamond”

Gold Iron Tungsten Diamond

Mohs’ hardness 2.5 4.0 7.5 10.0

3. MREOEBL

31 £thE FEHIEDITDH)

HOG X BROHTIC & D ea: GUBHE 457 B1) Ot oRsR, &
TORBIERR D HEOFRHE X AR L, —FBORED G140
HDTEFHRE DR X BB ST b DD, Z OFREEITIER TS
ThoT-.

I OFEIEIL, 1924 glem® TH Y, &OBEDOTHIETH S
19.32 g/em’ (Table 3 ZR) 1CUTEL L7235 DTz




ESEIREESA)

CIED

W 5556 7 81

Table 3 Densities of precious metals and main base metals”

Gold Silver Copper

Platinum

Iron Tungsten Nickel Tin Aluminum

Density(g/cm’) 19.322 10.502 8.962 21.452

7.874 19.320 8.902 7.280 2.698
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Photo 2 A gold product, divided by a metal-scissors cutting, whose plating
had previously been removed

Photo 3 A cutting surface of the sample in Photo 2, observed with CCD
(x50)
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Photo 4 Examples of coin-like gold products whose coating materials were
removed with dilute nitric acid aqueous solution

Photo 5 Samples of lifting hooks for handbag, whose coating materials
were removed with dilute nitric acid aqueous solution
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Table 4 Melting points of main precious metals and base metals”

Gold Silver Iron Tungsten Nickel Tin Aluminum
Melting point("C) 1,064 962 1,540 3,400 1,450 232 660
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. . Au(+) only or
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Fig.1 Flow chart for analysis of gold products.
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