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Foreword

ISC dthe Intc-national Organization for Standardization) is a worldwide
faderation of national standards badies (150 membar bodigs). The wark
of preparing Insernaticnal Standards 15 normally caried out through 150
technical cummitiees. Each mermber body interested in a subject for
whichk a technical committee has been established has the right to ke
representad on that commitiee. Imermaticnal organizations, gavernmeniat
and non-governmmental. in liaison with 15O, also ke part in the work. 150
collaborates closely with the International Slectrotechnica” Comm ssion
{IEC) on all matters of electrotechnical standardization.

Draft internatinmal Standards adopted by the technical cormmitiees are
rireulated to the mamber bodies for voling. Publication as an International
Standard requires approval by at lgast 75 % of the member bodies castng
a vote.

International Standard 150 11489 was preparsd by Technical Curmmittes
ISOTC 174, Jawellery.

Annex & of this International Standard is for informatior anly.
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reacrofim, without pemrissian in weiting frorm the publishar,
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INTERNATIONAL STANDARD = |50

150 11489:1995(E)

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

mercury(l) chloride

1 Scope

This International Standard specifies o gravirretric
methed for the determimation of platimum in platinum
[Ewadary aloys, preferably within the range of
fineness stated in 150 9202,

The procedure applies spacifically to platinum alloys
reorparating paladium, indicm, rhedium,  copper,
cobakt, gold, ruthenium, gallium, chromium, indium
and less than & % tungsten. Some madifications are
indicated whera paladium, iridium, rhoedium, god or
ruthenium are presen:.

2 HNormative reference

Tre following standard contains provisicns which,
through reference in this text. constitute provisions
of this International Standard. At the tirme of publi-
catien, the edition indicated was valid. A stancards
are subject to rovision, and parties to agreeTents
based on this Internatiohal Standard are ancouraged
i investigate the possility of applying the most re-
cent edition of the standard indicated below, Mem-
kers of ICC and IS0 mantain regsters of currenty
valid International Standards.

IS0 9202:1931, Jewellary — Fineness of precious
matal allays.

3 PFrinciple

The semple is desolved in agus regia. After elim-
ingtiern of 2ll nitrates by evaporation, te residie is
dissolved in hydrochledic azid, The platinum is then
precipitated from this soluticn by reduction  with
mercuryl] chloide. The mercury is eliminated by 1g-
nition and the platinum 15 weighed. ¥ presant, gold
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and palladium will also be precipitatad by thig re-
dustion procedure. Their contant shall be determined
separately by, for example, stomc absorption or in-
duztively coupled plasma ICPY emission  spectro-
retry, and a cormection applied,

4 Reagents

During the: analysis, unless otherwise stated, use only
reagents of recognized analytica' grade and onby dis-
tilled water or water of agquivalant purity.

4.1 Hydrochlorle acid, 36 % i) 0 38 % (medel,
oo = 1,19 gjem’.

4.2 Dilute hydrochloric acid, 18 % (ment,
gae. = 102 giem®.
43 Dilute hydrochloric acid, 355 % iman),

oo = 1,04 glermn’.
4.4 Nitric acid. 69 % (m/mil, g, = 1,41 gfem®,

4.5 Mercurylll chloride {Hg,Clob, in suspensian.

Cissolve 2000 ol mercuryll  nitrate  dihyerate
[Ha N Oa)s-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 mercuny(ld nitrata is redie-
solved. Dilute the solution with water to 4 litres and
add 400 ml o cold saturaled ammoniuT chloride so-
ution. Allow the precipitete of mercuryil) chlonde 1a
settle, decant and wash about 20 times to ensure that
it 15 nifrate ‘rea Add 2 lires of water and stere inoa
ciosed flask.

MOTE 1 Trhis suspension 15 stable aad can be used evon
after storage for & few rronlhs.
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4.6 Hydrofluorlc acid,
40 % [miml, pyy = 1,13 glem®.

4.7 Dilute sulfuric acid,
5O % (mAml, pog = 1,42 glom’.

4.8 PBReducing gas. such as hydrogen or a
hydrogen/nitragen miturg.

49 Inert gas, such as carbon dizxide or nitfregen.

410 Agua regia,

mdix 3 volurmes of hydrochloric acid 4.1y and 1 volurne
of rhitric acid (4.4,

WARNING — Agua regia is potentially hazardous
and safety glasses or gognles must be used. Dis-
solution should be carried out in a well-ventilated
fume cupboard.

5 Apparatus

Ordinary laboratory apparatus and

%.1 Reduction apparatus, see figure A1 in
annex A

5.2 Platinum dishes, of wolume "0 ml.

5.3 Atomic absorption or inductively coupled
plasma {ICP] emission spectrometer, or other
means of determining traces of melals.

5.4 Muffle furnace, capable of attaining at least
&0a ~C.

65 Ashlass fiker paper, capable of 1staining 2 pmi
particles.

6 Sampling

The sampling procedure for platinum jewellery alloys
shal be sgreed upon until @ corresponding standard
rnethod has been puslished.

7 Procedure

7.1 Platinum jewaellery alloys with not more
than 5 % #ridium, rhodium or ruthenium

Weigh the sample containing approximately 250 mg
to 300 mg of platinum, accurately to the nearest
0,01 myg, ang transfer it to 2 glass beaker. Dissolve
the sample in 20 ml of agus regia {4.10] n the glass
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beaker covered with a watch glass, while heating
gently,

Any insoluble material remaining ater this pro¢edurs
shall ba fitered off at thiz stage and its composition
establshed ‘or possible correction of the results.

Heat the sclution on a hoplate and svaporate almost
to dryness. Dissolve the still moist sat residus e
10 ml of dilute hydrochlorie acid (4.2} and evaporate
almest to dryness again. Repseat thig dissolution ir
hydrochlaric acid and evanoratior thrae -imas, finally
dissolving the rasidue in 10 ml of dilute hydrochleric
acid (4.2), and then diluling the sslution with hot wa-
tar to a total volume of 300 m.

Heat the solution to builing and, while continuing to
boil, add the shaken mercunyll] chlaride suspension in
portions of 5 ml te 10 ml. Continue to add the sus-
pansien until the initially black precipitate tuens grey
due to excess addinan, Alow the precipitate 1o sattle
far about 1% min a1 a temperature above 85 °C and
filter through a double flter paper {5.8) Wash the
precipitate and  beaker  thoroughly  with  dilute
hydrachloric acid {4.3h Retain the filtrate for testing
for platinumy by suitable migans and, if detected, a
correction s4all be applied.

Fold ths fiter pager containing the precipitate, place
it ina preweighed glazed porcalain crucible and dry
at 120 “C under flowing air. Gradually increase the
temperature to 400 °C over aoproximately 34 min. 1t
is irpartant to contral the rate of heating 1o 4C0 °C,
as rapid mercuny distillation can cause losses of
platinurm,

Orce a tempeature of 400 °C s achieved, the
crucible and conterts can be heated at S00 °C for
80 rin in a muffle furnaco {5.4) to ignite the precipi-
tate.

WARNING — Considering the heakth hazards as-
souiated with mercury vapour, it must ba ansured
that all appropriate precautions are taken to pre-
vant it entering the atmosphere.

Cool the crusile waich now contains the platinum
spange. Tha sponge absorbs oxygen i paltadium is
present, sa heat it with reducing gas 4.8} in a re-
ductier apparatus (5.1 and ¢oci under an inart at-
mosphare [4.9). A check weighing can be made at this
stage 1o canfirm that the platinum contart appros-
mates that expected.

Transfer the spenge to o platinum dish and purify it
ke maisterung with a little hydrofluoric acic (4.6 and
three drops of dilute sulfuric acid 4.7 —sat uniil
fuming comimences and then cool, add & little hot
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water, filter and wash with hot dilute bydrochlone acid
(4.3, Ash the filter and sponge in a porcclain crucible
and ignita at 700 "C in a muffle fumace '5.4) The
sponge shouldd than ba treated again in the reduction
apparatus (5.7) and cooled under an inert atmosphere
{4.8] before finally weighirg,

Arny gold and palladium ir the spenge is then deter-
mined by suitable means, such as 21omic absoiption
or ICP erméssion spectrormetry 193] and a correction
applied. it is also possible that indium, rhediom and
ruthenmism may still be prasent in the fnal sponge. it
is recommendead that the sponge be checkad for the
prétance of these slamearts by suitable means, such
g% #tomic abzoerption ar ICP emission spectrametny.
If they are detected, a correction shall be applied.

7.2 Platinum jewellery alloys with more
than 5 % Iridlum, rhodlum or ruthenium

Follow the prosedure described in 7.1, However, for
dissolving use a pressure disselution procecure,

8 Expression of results

8.1 Method of calculation

8.1.1 |f the final weighed mass containg exclusivaly
platingm, calculate the platinum cartent wy. in parts
by mass per thousand %), using the formua

His + K
WF'I = % b ‘”}3
1
wherng
m, is the mass, in milligrams, of the sample;
™y is tne mass, in milligrarms, of the filtrate;

tiy is te fimal mass, in milligrams.

B8.1.2 H the final weighed rrass containg other el
amants, caloulate the platinur content we, in parts
by mass per thousand Ka), using the formua
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iz + i — my
Weo = — —,

|

w 107

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

B.2 Repeatability
The results of duplicate determinatons shal corre-
spond to better thon 3 pants pes mess per thousand

(%] ol platinum. If the varnation is greater <han this,
tFe assays shal be repeated,

9 Test report
The test report shall include the Tollewing infarrmation:

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

&) sampling provedure;

) tha mathod used by referarce ta this nternational
Standard:

di platinum content of the sampls, in parts by mass
per thousand {%.} as single values and mean val-

Les;

el if relevant, any deviations from the method spec-
ified in this Internationgl Standars;

fi  zmy urusual features chserved during the deter-
rrination;

q date of tes:;

o identificatien of the laboratory carmying out this
analysis,

iy signature of the laboratory manager and operator.
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Annex A
(informative}

Reduction apparatus according to Rose

Bis
flow

- -—— Lidded Rosz crucible

—— s burner
-

Figura A.1 — Reduction apparatus
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