Basics of chemical tests

Resistance - chemical resistance
The behavior of the metals on the touchstone precisely reflects the chemical properties
of the respective elements: aluminum is passivated by the test acids Au 585 and 750,
which means that the oxide layer on the surface strengthens - no attack. In contrast, the
metal is easily soluble in hydrochloric acid, since the layer is immediately dissolved.
Zinc is immediately dissolved without residue even by the weakest test acid.
Since nitric acid in a concentrated form dissolves a large number of metals, including
copper and silver, we see this reaction on the touchstone. Pure copper and the alloys
brass and bronze dissolve very quickly, and the alloys of copper with nickel and zinc,
known as nickel silver or alpaca, quickly disappeared. However, this also applies to silver itself, so that no evidence would arise from these facts alone.
An alloy as a metal mixture can react in three ways with an acid (or with a chemical):
1) The alloy is completely dissolved as a whole. The gold content is below the necessary resistance limit. There is no residue.
2) The acid removes individual components of the alloy that are less stable. In the case
of gold alloys, this is copper and also silver. The gold remains as a residue on the
touchstone. The residue is usually dark brown in color.
3) There is no attack. The line remains unchanged. The alloy has a gold content above
the resistance limit.
The gold listed here can be transferred analogously to platinum and the platinum
metals. The content of the most stable element in the alloy also plays the dominant role
here.
It should be noted that the reaction can take some time. The temperature plays an
important role here, in the cold the reaction is slowed down or delayed, in the heat it
takes place much faster. Some test reactions only take place when heated. This is pointed out separately.
In order not to allow the acid to act for too long in special cases and to be able to examine the line dry, it is suctioned off with a piece of filter paper. This is simply put on
briefly until the acid has been absorbed.

Within the group of precious metals, chemical resistance increases approximately in the
order of silver - palladium - gold - platinum - rhodium - iridium. Compared to nitric acid,

the invulnerability of copper-gold alloys begins with an Au content of approx. 500 Tt. It is
interesting that copper-platinum alloys already from a Pt content of 230 Tt compared to
conc. Nitric acid are resistant.
Silver-gold alloys behave very similarly to copper-gold alloys: from a gold content of
approx. 520 Tt Au, the alloys concerned do not dissolve in conc. Nitric acid.
Silver is passivated by aqua regia through the formation of the insoluble silver chloride,
so it does not dissolve in the acid mixture or only with difficulty. The passivation is effective from a silver content of approx. 250 Tt Ag. Alloys with a higher content are very difficult to remove from the aqua regia mixtures.
Palladium dissolves in conc. Nitric acid similar to silver, the alloys of Pd with gold are
resistant to nitric acid from 25% by weight gold. In contrast, the alloys of Pd with Silver
dissolve in nitric acid, with a high Palladium Content better in fuming nitric acid. Alloys of
Palladium and platinum are resistant to mineral Acids from a Pt Content of 650 Tt platinum.
Carrying out the sample
a) Silver - qualitative (mere presence!)
The so-called red silver test acid, sometimes also called silver streak acid, is used for
the clear detection of silver and its alloys.
The red Ag test acid attacks silver and its alloys immediately, forming a dense, dark
red coating. The coating is insoluble in water and consists of silver dichromate,
Ag2Cr2O7. Of course, with this sample (as with all other such samples!) It must be
ensured that the surface of the base metal is really checked and not just the metal
coating! It is therefore necessary to file a small area first to expose the base metal. If
only the outer edge area of the test site turns red when dabbing with silver test acid,
silvering is present.
On the test stone, a piece about 4-5 mm wide and a few cm long is drawn with the piece
to be tested, which line must be completely tight, that is, the dark background must not
be recognizable. You will need some practice until the strokes are really even.

The swab is now dabbed with a little test acid, while not wiping too hard on the swipe. If
silver or an alloy with a high silver content is present, a dark red color appears very
quickly. The darker and stronger this turns out, the more silver is present. However, this
is only a very rough guide; this type of random sample is not suitable for determining the
proportion of silver. That would be the task of the quantitative random sample, but this
requires comparative alloys with a precisely known content.

The red color is specific to silver and only rode on it, other discolorations indicate
silver-free or very low-content metals.

The red color is very easy to see.

In the otherwise very similar aluminum (above), the effect of the try acid nothing. No
coloring, no resolution.
The silver can also be detected by means of the test sample using the 585 gold test acid. The
line drawn on the stone dissolves when dabbed with the acid (drops!), If you then add a small
drop of the silver test solution, a white precipitate of silver chloride is formed, which is
concentrated. Dissolves ammonia solution (ammonia spirit, 25%).

The fine silver line is completely dissolved by the Au 585 test acid. (Left) White,
insoluble silver chloride forms when dripped with a test solution (containing chloride),
which colors the drop cloudy.
Silver detection is also possible with the test acid Au 750. When the line is dabbed with
this acid, a clearly visible white precipitate is formed. The line is severely attacked or
dissolved.

The upper line is made of aluminum, here the test acid Au 750 shows no reaction. In the
middle line, made of fine silver, the white discolouration due to the precipitation can be
seen very clearly. The zinc of the bottom line is immediately completely dissolved.

b) Performing the quantitative silver test
With the aid of the test sample, the usual copper-silver alloys can be recognized quickly
and with acceptable accuracy, and this without substantial destruction of the material.
Only very small amounts of material are required, the order of magnitude is in the range
of 0.5-1 mg.
In order to be able to approximately determine the actual silver content of a
copper-silver alloy, one of the simplest methods is the quantitative sample test. Similar
to the simple line test, thin metal lines are drawn on the touchstone and compared in
color with a well-known alloy.
The chemical resistance of the metal is not checked here with acids or acid mixtures,
only its color. This method is therefore only suitable for pure copper-silver alloys; if
metals such as gold, zinc, cadmium or others are additionally present, they cannot be
used.
As already mentioned above with the qualitative sample, you have to be very careful not
to rub any silvering that may be present on the stone, this would falsify the sample,
because silvering almost always consists of fine silver. To do this, the silver plating must
be removed from an inconspicuous area using a file or a grinding tool. When dabbing
such a spot with silver test acid, you can already see under the magnifying glass
whether the entire cross-section is colored evenly red or only the outer areas. Of
course, colorless varnishes (zapon varnish, etc.) also interfere, and these must also be
removed.

When spreading the metal sample on the touchstone, make sure that both the test
screed and the screed with the reference alloy are applied with the same pressure and
width.
If you are not sure whether the alloy in question could contain large amounts of zinc,
cadmium or aluminum, then the spot test (see there!) Is appropriate for the
corresponding metals.
Comparative alloys - test stars or test needles (line needles)
In order to be able to draw appropriate comparison lines on the touchstone, of course
you need well-known alloys. They are usually summarized in the form of a three-, four-,
five- or six-pointed star, depending on the scope of the gradation contained. There are
sample stars for silver alloys with finenesses of 400, 500, 700, 800, 900 and 1000/1000,
or only partial parts with 500, 700, 800, 900, 1000/1000.
For gold there are trial stars with alloys of 8, 10, 12, 14, 18 carats (equivalent to
333/1000, 416/1000, 500/1000, 585/1000 and 750/1000) or just three-part stars with 8,
14, 18 carat graduation in use.
There are also sample stars for gold alloys divided into rose gold, yellow gold and white
gold: 4 tips of 9, 14, 18, 22 carat yellow gold; 3 tips of 9, 14, 18-carat red gold; 1 point of
white gold.
In earlier times (or there are still today) there were larger sets of test needles, with a
division of 25 or 50 thousand parts or with divisions of 24 steps, etc. The finer the
grading of the alloys,
the more precise is of course the possibility of differentiation, whereby the ability to
differentiate even a trained eye should be between 10 and 20 thousand parts.
Any silver-copper alloy whose fineness is precisely known or proven can be used as a
comparison alloy.
In general, the higher the silver content, the lighter or whiter the line appears

The metals similar to silver, nickel, copper nickel, nickel silver, zinc and aluminum, are
significantly poorer in their reflectivity and therefore much darker in the line color.

The difference in reflectivity and the resulting different brightness of the lines is clear. However, there is
only a very slight difference between the fine silver (999) at the top and the alloy silver (950) drawn
below it.
If the tested alloys contain other additional metals such as zinc, cadmium, nickel, platinum metals or
gold etc., the results will be falsified. The alloys then appear lighter or more silver-like than their actual
silver content would allow. For completely unknown materials, preliminary tests are recommended,
e.g. with the dot method.
If you get results from the line samples that suggest a fineness of 1000/1000, then there is a very high
probability that there is silvering that caused the line.
However, the quality of the results of the quantitative sample also depends on subjective factors:
-of the experience and skill of the operator as well as of his chemical and metallurgical knowledge
- on the quality of the material used (touchstone, type of comparative alloys)
And last but not least from the eyesight of the performer or his color vision, as well as from appropriate
lighting.

