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ISO 11489:1995(E)

Determination of platinum in platinum jewellery
alloys — Gravimetric determination by reduction with

mercury(l) chloride

1 Scoppe

This International Standard specifies a gravimetric
method for the determination of platinum in platinum
jewelleqy alloys, preferably within the range of
fineness stated in ISO 9202.

The prdcedure applies specifically to platinum alloys
incorpofating palladium, iridium, rhodium, copper,
cobalt, [gold, ruthenium, gallium, chromium, indium
and lesg than 5 % tungsten. Some modifications arg
indicated where palladium, iridium, rhodium, gold, or
rutheniym are present.

2 Ndrmative reference

The folowing standard contains'\-provisions which,
through| reference in this text, constitute provisions
of this [International Standard-At the time of publi-
cation, fhe edition indicated was valid. All standards
are suljject to revisioh,)and parties to agreements
based @¢n this Interndtional Standard are encouraged
to invegtigate the possibility of applying the most re-
cent edition of-the standard indicated below. Mem-
bers of| IE€_and ISO maintain registers of currently
valid Inqernational Standards.

and palladium will( also be precipita
duction procedure_Their content shal
separately by,.for example, atomic a
ductively coupled plasma (ICP) em
metry, afd)a correction applied.

4 “‘Reagents

During the analysis, unless otherwise
reagents of recognized analytical grag
tilled water or water of equivalent pur

4.1 Hydrochloric acid, 36 % (m/m)
poo=1,19 g/cms.

4.2 Dilute hydrochloric acid,
po = 1,09 gjem®.
4.3 Dilute hydrochloric acid,
poo = 1,04 g/cm3.
4.4 Nitric acid, 69 % (m/m), pyo =1,

4.5 Mercury(l) chloride (Hg,Cl,), in

fed by this re-
be determined
bsorption or in-
ission spectro-

Stated, use only
e and only dis-

ty.
to 38 % (m/m),
18 % (m/m),

8,5 % (m/m),

L1 g/cm3.

suspension.

ISO 9202:1991, Jewellery — Fineness of precious
metal alloys.

3 Principle

The sample is dissolved in aqua regia. After elim-
ination of all nitrates by evaporation, the residue is
dissolved in hydrochloric acid. The platinum is then
precipitated from this solution by reduction with
mercury(l) chloride. The mercury is eliminated by ig-
nition and the platinum is weighed. If present, golid

Dissolve 200 g of mercury(l) nit

rate dihydrate

[Hg,(NOg),-2H,07 in 300 ml of water in a beaker and
add approximately 50 ml of nitric acid; just sufficient
to ensure that the basic mercury(l) nitrate is redis-
solved. Dilute the solution with water to 4 litres and
add 400 ml of cold saturated ammonium chloride sol-
ution. Allow the precipitate of mercury(l) chloride to
settle, decant and wash about 20 times to ensure that
it is nitrate free. Add 2 litres of water and store in a
closed flask.

NOTE 1 This suspension is stable and can be used even
after storage for a few months.
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4.6 Hydrofluoric acid,
40 % (m/m), pyo = 1,13 gjcm®.

4.7 Dilute sulfuric acid,
50 % (m/m), pyo = 1,42 g/em?®.

4.8 Reducing gas, such as
hydrogen/nitrogen mixture.

hydrogen or a

4.9 Inert gas, such as carbon dioxide or nitrogen.

© ISO

beaker covered with a watch glass, while heating
gently.

Any insoluble material remaining after this procedure
shall be filtered off at this stage and its composition
established for possible correction of the results.

Heat the solution on a hotplate and evaporate almost
to dryness. Dissolve the still moist salt residue in
10 ml of dilute hydrochloric acid (4.2) and evaporate
almost to dryness again. Repeat this dissolution in

410 Aqua rJgia.

sl bl " ial pu| i £l i f ”
MyUrucinounoe aviu ariu TvapuTrativim oo tiiicp, |na y

dissolving the residue in 10 ml of dilute hydfochloric

Mix 3 volumes
of nitric acid (4

WARNING —

of hydrochloric acid (4.1) and 1 volume
4).

lAqua regia is potentially hazardous

and safety gla]sses or goggles must be used. Dis-

solution shou
fume cupboar

5 Apparaty

Ordinary laborg

d be carried out in a well-ventilated
d.

1S

tory apparatus and

acid (4.2), and then diluting the solutioriwith|hot wa-

ter to a total volume of 300 ml.

Heat the solution to boiling and \Vwhile conti
boil, add the shaken mercury(I\chloride suspe
portions of 5 ml to 10 mif _Continue to add
pension until the initially “black precipitate tu
due to excess addition~Allow the precipitate
for about 15 min<at a temperature above 8f
filter through ,a double filter paper (5.5). W
precipitate sand beaker thoroughly with

huing to
nsion in
the sus-
ns grey
to settle
°C and
ash the

dilute

5.1 Reductiop
annex A.

apparatus, see figure A1 in

5.2 Platinum|dishes, of volume 10 ml.

5.3 Atomic pbsorption or inductively coupled
plasma (ICP)[ emission spectrometer, or. other
means of detefmining traces of metals.

5.4 Muffle furnace, capable of attaining at least
900 °C.

5.5 Ashless filter paper, capable of retaining 3 um
particles.

6 Sampling

The sampling procedure for platinum jewellery alloys

hydrochloricracid (4.3). Retain the filtrate for testing
for platimum by suitable means and, if detgcted, a
correction shall be applied.

Fold the filter paper containing the precipitafe, place
It in a preweighed glazed porcelain crucible|and dry
at 120 °C under flowing air. Gradually incrdase the
temperature to 400 °C over approximately 30 min. It
is important to control the rate of heating to| 400 °C,
as rapid mercury distillation can cause ldsses of
platinum.

Once a temperature of 400 °C is achiejed, the
crucible and contents can be heated at 900 °C for
60 min in a muffle furnace (5.4) to ignite thg precipi-
tate.

WARNING — Considering the health hazards as-
sociated with mercury vapour, it must be pnsured
that all appropriate precautions are taken to pre-
vent it entering the atmosphere.

shall be agreed upon until a corresponding standard
method has been published.

7 Procedure

7.1 Platinum jewellery alloys with not more
than 5 % iridium, rhodium or ruthenium

Weigh the sample containing approximately 250 mg
to 300 mg of platinum, accurately to the nearest
0,01 mg, and transfer it to a glass beaker. Dissolve
the sample in 20 ml of aqua regia (4.10) in the glass

Cool the crucible which now contains the platinum
sponge. The sponge absorbs oxygen if palladium is
present, so heat it with reducing gas (4.8) in a re-
duction apparatus (5.1) and cool under an inert at-
mosphere (4.9). A check weighing can be made at this
stage to confirm that the platinum content approxi-
mates that expected.

Transfer the sponge to a platinum dish and purify it
by moistening with a little hydrofluoric acid (4.6) and
three drops of dilute sulfuric acid (4.7). Heat until
fuming commences and then cool, add a little hot
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water, filter and wash with hot dilute hydrochloric acid
(4.3). Ash the filter and sponge in a porcelain crucible
and ignite at 700 °C in a muffle furnace (5.4). The
sponge should then be treated again in the reduction
apparatus (5.1) and cooled under an inert atmosphere
(4.9) before finally weighing.

Any gold and palladium in the sponge is then deter-
mined by suitable means, such as atomic absorption
or ICP emission spectrometry (5.3) and a correction
applied. It is also possible that iridium, rhodium and

ISO 11489:1995(E)

mg + ny — my 3

Wpt

where my is the total mass, in milligrams, of other el-
ements.

8.2 Repeatability

The results of duplicate determinations shall corre-
spond to better than 3 parts per mass per thousand
(%o) of platinum. If the variation is greater than this,

rutheniu PAay. still be presentin the final Sponge It

is recommended that the sponge be checked for the
presencg of these elements by suitable means, such
as atom|c absorption or ICP emission spectrometry.
If they afe detected, a correction shall be applied.

7.2 Platinum jewellery alloys with more
than 5 Pb iridium, rhodium or ruthenium

Follow the procedure described in 7.1. However, for
dissolving use a pressure dissolution procedure.

8 Expression of results

8.1 Method of calculation

8.1.1 Ifl the final weighed mass contains exclusively.
platinum] calculate the platinum content wp,, in parts
by mass|per thousand (%.), using the formula

mz + my 3
£ < %10
Wet m, x
where
m is the mass, in milligrams, of the sample;

m, | is the mass, innmilligrams, of the filtrate;

my | is the finalmass, in milligrams.

8.1.2 [ff the finah Weighed mass contains other el-
ements, | calculate the platinum content wp,, in parts
by mass| petthousand (%), using the formula

the assays shattbe Tepeated:

9 Test report
The test report shall include_the following information:

a) identification of the sample including source, date
of receipt, form.of sample;

b) sampling procedure;

c) the.method used by reference to this International
Standard,;

d)7, platinum content of the sample, in|parts by mass
per thousand (%.) as single values|and mean val-
ues;

e) if relevant, any deviations from the] method spec-
ified in this International Standard;

f) any unusual features observed dufing the deter-
mination;

g) date of test;

h) identification of the laboratory cafrying out this
analysis;

i) signature of the laboratory managef and operator.
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Annex A
(informative)

Reduction apparatus according to Rose

Gas
flow

Lidded Rose crucible
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VA

Gas burner

Figure A.1 — Reduction apparatus
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