d) Testing for platinum and palladium
Alloy platinum with a content of 900 - 950 thousand parts is mostly used for jewelry
production.
If you suspect that an unknown alloy could be platinum-rich or pure platinum, you will
again create a clear line on the touchstone as usual. In the case of platinum and its
alloys, these lines have a gray-white color. None of the usual test acids attack these
lines at room temperature, but it can also be a white gold alloy with over 667 Tt or 16
carats. Here, a sample can be carried out with distinctive acid, if it is white gold, then
depending on the gold content (and the type of additional metals palladium or nickel)
there is a more or less clear attack. The resistance limit of platinum alloys to this acid is
approx. 800 parts. This means that only alloys that contain less than this value of
platinum are attacked. There are also metals or alloys that look similar to platinum and
can also be resistant, but these have significantly different mechanical properties than
the platinum alloys.
It is important to always let the acids act for a few minutes and then check the line
carefully for any attack.
The platinum test acid also attacks pure platinum (especially at a slightly higher
temperature, warm the stone). In order to be able to make more precise statements
about the possible content, however, test needles with different platinum contents must
be available.

Platinum is a little less reflective than silver, so the line is a little darker.
The distinctive acid (No. 08) is well suited for testing for platinum. All lines of gold alloys,
whether yellow, red or white gold, as well as fine gold, are completely dissolved by the
acid. Only platinum or platinum alloys with a high Pt content are not attacked.

The gold alloy is completely dissolved, (see above, 1), there is no residue on the stone.
Silver is easily attacked, but is protected by the formation of silver chloride, which is
insoluble.
Platinum line sample
If you want to test an unknown material for platinum or platinum alloys, you will again
need comparison alloys to determine the exact platinum content. In most cases, platinum alloys with a Pt content of 900 and 950 Tt are used. The line test for alloys with significantly lower platinum contents is difficult to impossible, especially if other precious
metals such as silver, gold, palladium and other platinum metals are also present. Normally, copper, silver and palladium are used as alloying elements for jewellery production.
The reference alloys should be present in the finenesses 875, 900, 925, 950, 975 and
1000 Tt Pt. Copper and / or palladium can be used as additional metals. If only the most

commonly used jeweler’s platinum with 950 Tt Pt is to be tested by the line sample, a
test needle with a content of 950 Tt platinum and 50 Tt copper is sufficient as a comparison alloy.
A content of iridium (also rhodium and ruthenium) in the alloy falsifies the results, as
these metals are very resistant to the test acid. Therefore, too high platinum contents
would be determined.
Distinguishing acid No. 08 is used as the probing acid. However, aqua regia in the classical composition of 3 parts hydrochloric acid (density 1.2 g/cm3) and 1 part nitric acid
(density 1.4 g/cm3, conc. 70 %), the whole diluted to half with water, is also used. The
special feature is the temperature of the acid, because platinum is resistant to cold aqua
regia. The mixture has to be heated almost to boiling, about 85 - 90 °C, this is checked
with a glass thermometer. A deduction is absolutely necessary. Even when cold, the
mixture develops an unpleasant amount of gas, and when boiling, the annoyance is
even greater.
The amount of the acid mixture must be sufficient to wet the vertically placed test stone
to a good third. Porcelain and laboratory glass are suitable materials for the vessels for
the boiling acid mixture. Teflon is also suitable. Metal vessels are not suitable.
One draws again with the alloy in question a good and even line on the stone. Next to it
you draw strokes with the highest of the existing reference alloys, ordered with decreasing content of Pt. On the other side of the stroke with the alloy in question you draw a
reference stroke with fine platinum (1000 Tt).
The immersion time in the hot acid should be about 30 seconds to one minute. Remove
the stone and examine the attack on the lines.
It is good to move the stone with the strokes back and forth a little in the acid. After the
visible solution rinse it in a bowl with water and suck off the last remains of liquid with
filter paper.

If the line of the alloy to be tested is very strongly attacked or even completely
dissolved, the test is repeated with the reference alloys of lower content. This also
shortens the immersion time in the acid.
The platinum alloys dissolve at 70 - 80 °C after an immersion time of only about half a
minute, but pure platinum requires higher temperatures, around 100 °C.
A slightly different method is to apply the test acid to the cold test stone as usual and
then heat the stone (e.g. on a hotplate). However, it is much more difficult to check the
exact temperature here.
If the line of the alloy to be tested proves to be significantly more resistant than pure
platinum coated for comparison, there is a very high probability that an alloy with
rhodium or iridium is present.

Platinum-silver alloys
Alloys of platinum and silver were (and still are!) used in the jewellery industry to
produce stone settings. The contents of these alloys are in the range of 100 - 400 Tt Pt,
mostly 200 - 330 Tt. The more platinum they contain, the more their colouring turns
grey. On the test stone the lines have a slight reddish appearance. It is not possible to
determine the silver content by comparison with known alloys of silver with copper.
The red silver test acid decomposes alloys with a content of up to 200 Tt platinum,
leaving a red spot, very similar to that known from other silver alloys. If there is more
platinum in the alloy, the test acid does not act in the usual time. The formation of the
red precipitate is slower in platinum-silver alloys with up to 200 Tt than in silver-copper
alloys. The precipitates formed are also often darker than in the other silver alloys, but
even a low gold content can show this result.
A special sample can be made: Directly next to the line with the alloy in question,
draw a line with an Ag 800 or 900 alloy and dab both lines simultaneously with silver
testing acid. Then the acid is sucked off with filter paper and the different results are
clearly visible.
If the silver-test acid does not affect the line, you can use the test acid for Au 750. If it
produces a dense, blue-white or bluish silver deposit, a silver alloy with more than 200
Tt platinum is present.

If the platinum content is too high, it is therefore no longer possible to make a
statement with the silver test acid for these alloys, as the acid does not attack the
alloy as a whole and therefore does not dissolve silver, which brings about the
typical red precipitation.
Testing acid for Au 585 attacks platinum-silver alloys while dissolving the
silver, the lines turn darker, are mostly dissolved and leave only indistinct
residues. If some red silver test acid is now added, the red precipitate is formed
in these solutions.
Palladium
Palladium alloys are very similar in appearance to platinum alloys and white gold.
The recognition of a certain palladium content in a coated alloy causes some
problems: if the line is dabbed with gold sample acid 585 or 750, a distinct yellow
colouring is visible. Even with discriminating acid, this colouring with platinum test acid
produces a red to yellow-red colour.
The intensive yellow colouring of palladium alloys or pure palladium then changes
quite quickly to yellow-red to brown-red.
When the probing acid completely dissolves the line of the palladium-containing alloy,
the yellow colouring is only visible during the action of the acid.

It is important to mention that only really intense yellow colorations are meaningful.
Some white gold alloys which do not contain palladium give yellowish to yellow-green
colourings when dabbed with the test acid Au 750, which is no indication of Pd.
Palladium-silver alloys
If silver is present in higher concentrations than palladium, the action of the probing
acid Au 750 produces a precipitate on the line of the unknown alloy which precipitates
more or less densely depending on the amount of silver present. The precipitate is
white, but is coloured yellow by the acid.
Platinum probing acid produces a dense red precipitate when palladium is present,
which is more clearly red in colour the higher the Pd content of the alloy. Pure Pd results
in vermilion precipitates; if other metals are present, the precipitate tends to be
yellow-red to dark red.
In general, the test acid Au 585 and even more so PS Au 750 attacks all
palladium-silver alloys, sometimes with complete dissolution of the lines. The typical
yellow coloration always occurs, which can be considered a good indication of Pd.
In some descriptions of the line sample, it is stated that no base metals or alloys
are known which could pass the test with mixtures of nitric acid and hydrochloric
acid, e.g. platinum test acid and differentiating acid as well as the test acid Au
750. This is not quite correct, titanium, titanium alloys, tantalum, niobium,
tungsten are partially well resistant. However, due to their different mechanical
properties and the dark line colouring, they are normally easy to distinguish. In
very pure form or as an alloy, however, these metals can be very ductile and
relatively soft, so that they can be easily wiped off on the touchstone. Their
colouring as well as their good resistance can then lead to wrong conclusions.

The colouring of the strokes on the stone is slightly darker for the metals mentioned
above than for platinum and palladium, but in case of doubt it needs a direct
comparison.

On the left the effect of silver-test acid, which does not leave a significant reaction with
any of the metals. On the right side test acid Au 585, cobalt, molybdenum and nickel are
attacked.
Zirconium, titanium, chromium, hafnium also withstand the attack of probing acid Au
750, similarly applies to tantalum, niobium and alloys. Chromium-nickel steel (VA)
cannot be reliably differentiated with this either.

The use of the discriminating solution chromium-nickel steel

The solution etches lines drawn with stainless steels (stainless steel, stainless steel,
chrome-nickel steel). The line is weakened, discoloured or completely dissolved.
Platinum and alloys are not attacked.

Savoie-Kienberger acid
This strongly acidic solution of silver nitrate and acetic acid reacts with the metals on the
stone and dissolves the base metals. The deposited silver forms a whitish precipitate,
which is the more distinct and pronounced the more non-precious components are present in the silver alloy.

Iodine-containing discriminating solution
The iodine-containing test solution reacts with white gold, palladium and palladium
alloys under dark coloration. However, platinum and platinum alloys with a high content
do not turn dark, they remain unchanged. However, this is not a sure sign of the
presence of platinum, but merely a way of distinguishing between platinum and white
gold. There are numerous white or white-grey metals and alloys which are not attacked
by the solution.
In practice, this means that if the solution attacks a line on the touchstone, it is not
platinum or a high-quality Pt alloy. It does not mean, however, that it must necessarily
be platinum. The probing acid Au 750 or the platinum test acid should be used in
addition.

