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The behaviour of secondary lead species when subjected
to the tinning test for cassiterite
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Jabatan Geologi, Universiti Malaya, Kuala Lumpur.
Generally, but no invariably, it is possible to detect grains of cassiterite (Sn02) in a
. composite sample by subjecting the latter to the 'tinning test'. This test, which has been
. discussed at some length by Hosking (1974), may be carried out in a variety of ways, but
a convenient one is to place the sample, or a representative portion of it, in a zinc tray
and then cover the grains with 1: 1 HCl. After a short time, which depends on a number
of factors, but which is normally less than 2 minutes, and may be much less, any
cassiterite grains present are usually coated with a grey matt layer of elemental tin. The
reaction involved is generally expressed as follows:
Sn02 + 4H ~ Sn + 2H 2 0
Recently, when a concenthte of heavy-mineral grains, which had been collected by
one of us (K.W.P.O.) from the Klian Intan area of North Perak, was subject to this test,
not only were grains tinned that visual examination had suggested were cassiterite, but, in
addition, certain bright yellow grains were also coated with a matt grey metallic layer.
Initially it was thought that this latter coating might also be tin, but more careful scrutiny
indicated that it was not tin-grey in colour, and as the yellow grains were quite unlike any
cassiterite any of us had ever seen, it was decided to investigate the matter further.
A powder pattern of the grains in question indicated that they were pyromorphite,
Pb 4 (PbCl)(P0 4 h, and this was confirmed by appropriate chemical tests. It was also
confirmed that the coating was lead by subjecting it to Feigl's sodium rhodizonate test
(Feigl, 1954, pp. 385-6).

It was also demonstrated that anglesite, cerussite, mimetite and vanadinite (the only
other secondary lead species that were available for study) also reacted to the test in
question in much the same way as did pyromorphite in that they all became coated with
lead. In addition, after the termination of the test and removal of the grains from the zinc
tray, the floor of the latter may be locally dark due to the deposition of elemental lead
on it.
In the laboratory, at a room temperature of 24°C, the times in seconds, taken for
cassiterite and grains of the lead species, noted above, to become coated, when subject to
the test under review, were as folIows:
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