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Analysis of gold products (the fourth report)
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Regarding gold smuggling, Tokyo Customs laboratory conducts two main operations: first, determine whether suspicious

products found at the cargo inspection site contain gold or not by non-destructive analysis; second, to measure the accurate

weight of gold products and find their gold contents for appraisal. Last year, we found that the ultrasonic thickness gage is

effective for identifying the types of metals and verifying the presence of cavities inside the product from the measured

speed of sound. In this study, we examined further application of the ultrasonic thickness gage as a nondestructive analysis

method for discriminating real gold and imitation gold consisting of tungsten. As a result, we found that the gage definitely

enabled to identify that imitation gold mainly consists of tungsten by measuring sound speeds. In addition, for the gold

plated with ruthenium or rhodium, which are known as barely soluble metals, we studied the plating removal conditions

without using acid dissolution. As a result, we found that ruthenium is able to be removed by alkali solution and rhodium is

possible to be removed by fusion with potassium hydrogen sulfate.
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Table 1  Analysis result of standard tungsten plate and tungsten plate coated with
gold, the thickness of which is 10 pm

. Speed of
Elements Density q
SOoun«
Sample Weight (g)| detected by determined R Note
5 determined
XRF (wt/%) (g/em’)
(m/s)
Standard
andar 11600 | W(100.00%) | 19.18 5052.0 | Photo 1 (a)
tungsten plate
T ten plat Au (99.74 %
ungsten plate | o6 | Aul D1 o19 5052.0 | Photo 1 (b)
coated with gold Ni (0.26 %)
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Table 2 Density and speed of sound of standard materials ©-%

. Densi Speed of sound
Material (g/cmts})/ b (m/s)
Al 2.698 6,260
Fe 7.874 5,850
Ni 8.902 5,630
Cu 8.962 4,700
Zn 7.133 4,170
Ag 10.502 3,600
W 19.320 5,460
Au 19.322 3,240
Pb 11.352 2,170
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Photo 1 (a) Standard tungsten plate (3.0 cm X 2.0 cm, thickness 1.0 cm);
(b) Standard tungsten plate coated with gold, the thickness of which is 10 um
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