INTERNATIONAL ISO
STANDARD 11210

Second edition
2014-12-01

Jewellery — Determination of
platinum in platinum jewellery
alloys — Gravimetriemethod after
precipitation of diammonium
hexachloroplatinate

Joaillerie — Dosage du.platine dans les alliages de plating pour la

bijouterie-joaillerie = Méthode gravimétrique apreés prédipitation de
I’hexachloroplatinate de diammonium

-_— Reference number
= — 1SO 11210:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=c1b341030e835a73544ab1b136c517e4

ISO 11210:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=c1b341030e835a73544ab1b136c517e4

ISO 11210:2014(E)

Contents Page
FFOT@WOTM ........oocccceee o858 iv
IIUETOQUICEION. ...t \%
1 SCOPIC ...t 1
2 NOITNATIVE TEECI@INCES ..........ccccocovoovveieissse st 1
3 PIAIICEPLC ... 1
4 Reagents 1
5 APPATARUS ..ot M 2
6 SAMPLINIG ...t KT e 2
7 PIOCEAUTE...........ooccccoocee st A s 2
7.1 Platinum jewellery alloys with less than 5 % iridium, rhodium, puthenium, or tungsten ... 2
7.2 Platinum jewellery alloys with more than 5 % iridium, rhodium; or ruthenium, or
mMore than 0,5 %0 GOLA ..o s 3
8 Methods of calculation and expression of results................ % e 3
8.1 (071 Uot 01 - [0 (o) o 000U USSP ST SO
8.2 Repeatability
9 Test report
Annex A (informative) Reduction apparatus according t0-Rose.............ccocfo 5
BIDIHIOZTAPIY . ....ooo e B et 6
© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=c1b341030e835a73544ab1b136c517e4

ISO 11210

:2014(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The following definitions apply in understanding how to implement an ISO International Standard and
other normative ISO deliverables (TS, PAS, IWA).

“shall” indicates a requirement
— “should” indicates a recommendation

— “may” is used to indicate that something is permitted

— ‘[can” s used to indicate that something 1s possible, for example, that an organization qr individual
iis able to do something

ISO/|EC Directives, Part 2 (sixth edition, 2011), 3.3.1 defines a requirement as an ‘éxprgssion in the
cont¢nt of a document conveying criteria to be fulfilled if compliance with the do¢ument is tp be claimed
and from which no deviation is permitted.”

ISO/]EC Directives, Part 2 (sixth edition, 2011), 3.3.2 defines a recommendation as an “expression in the
contént of a document conveying that among several possibilities, oneiS$)recommended as [particularly
suitable, without mentioning or excluding others, or that a certain caurse of action is prefefred but not
necepsarily required, or that (in the negative form) a certain possibility or course of action i deprecated
but rfot prohibited.”
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Jewellery — Determination of platinum in platinum
jewellery alloys — Gravimetric method after precipitation

of

1

diammonium hexachloroplatinate

Scope

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

These alloys can contain palladium, iridium, rhodium, copper, cobalt, gold, (rutheniy
chromium, indium, and less than 5 % tungsten. Some modifications are indicated wher
iridiftm, rhodium, gold, or ruthenium are present.

2
The

Normative references

following documents, in whole or in part, are normatively‘referenced in this docunj

indigpensable for its application. For dated references, onlyythe edition cited applies. |
referfences, the latest edition of the referenced document (including any amendments) appl

ISO

3
The

plati

11596, Jewellery — Sampling of precious metal alloysfor and in jewellery and associated [

Principle

gample is dissolved in aqua regia. After converting the sample solution to a slightly acid

platihum. Coprecipitated alloying elements are tested in the re-dissolved platinum sponge af
using, for example, an atomic absorption spectrometer (AAS) or an inductively coupled plz
emispion spectrometer (ICP-OES)jand a correction applied.

4

Reagents

Durihg the analysis, dhless otherwise stated, use only reagents of recognized analytical gr4
distilled water or water of equivalent purity.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Hydrochloric acid (HCI), approximately 30 % to 37 % HCI (mass fraction).

Dilute hydrochloric acid, 18 % HCI (mass fraction).

platinum in

m, gallium,
e palladium,

ent and are
For undated
es.

roducts

medium, the

hum is precipitated as diammoniunihexachloroplatinate. The precipitate is converted to metallic

d measured
isma optical

ide and only

Nitric acid (HNO3), approximately 65 % to 69 % HNO3 (mass fraction).
Ammonium chloride solution (NH4CI), cold saturated solution.
Reducing gas, such as hydrogen or a hydrogen/nitrogen mixture.

Inert gas, such as carbon dioxide or nitrogen.

Aqua regia, mix three volumes of hydrochloric acid (4.1) and one volume of nitric acid (4.3).

© IS0 2014 - All rights reserved
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5 Apparatus

ary laboratory apparatus.

Reduction apparatus, see Figure A.1.
AAS or ICP-OES, capable of determining traces of metals.

Muffle furnace, capable of attaining at least 1 000 °C.

5.1 Ordin
5.2
5.3
5.4
5.5 Ashle
5.6 Analy]
6 Sampl
The samplin

7 Procedure

WARNING -

7.1 Platinum jewellery alloys with less than 5 % iridium, rhodium, ruthenium, or tung

Weigh the s

0,01 mg, angl transfer it to a 100 ml glass beaker. Dissolve the sample in 20 ml of aqua regia (4.7) i

glass beake;

Any insolub
established

Evaporateth
0of 90 °C, eacl

[fthis tempg
withapprox

in 1 ml of dilute hydrochlofigdacid (4.2) and add 4 ml of water. Add 40 ml of saturated ammonium chl

solution (4.4
The solutioy
Further gen
sufficient w.

ling

ks filter paper, capable of retaining 3 um particles.

tical balance, with a reading accuracy of 0,01 mg.

g procedure shall be performed in accordance with ISO 11596.

— Suitable health and safety procedures should be-followed.

hmple containing approximately 250 mg to@00 mg of platinum, accurately to the ne

covered with a watch glass, while heating gently, or in a sealed container under press

e material remaining after this procedure shall be filtered offat this stage and its compos
for possible correction of the results.

esolution five timeswithoutlettingtheresiduebecome dryand withoutexceedingatemper
1 time adding 2 ml of dilute hydrochloric acid (4.2) before recommencing evaporation.

rature is exceeded,£heplatinum can be reduced to Pt(11) or even Pt(1) and require re-oxid
mately 0,1 ml of ditricacid (4.3). After thelastevaporation, dissolve the still moist platinur

) at (85 £ 5)<C to this clear solution. The platinum is precipitated as yellow (NHy)2[P

with thé precipitated (NH4)2[PtClg] is evaporated almost to dryness at this temperd
le heating shall continue until hydrogen chloride is no longer emitted. Allow to cool. Ad
nteriwhile agitating to dissolve the residual ammonium chloride crystals.

sten

hrest
n the
ure.

ition

hture

ation
nsalt
bride
tCle].
ture.
1 just

: £ 1 LALLE I aWiFak dil | . - £:21 Lo 111 h | . 1
Immediately fitter the{(NHz )7 Pt€ls precipitate overatitter papert=5) whichriras beenrmoistened

with

ammonium chloride solution (4.4). Thoroughly wash the precipitate with ammonium chloride solution.
Wipe the glass beaker and watch glass with a second filter paper. Check the filtrate for residual platinum
by suitable means, such as an AAS or ICP-OES (5.2).

The filter paper containing the precipitate is folded into the second one, transferred to a porcelain crucible
and covered with a thin layer (2 mm) of ammonium chloride. This crucible is then placed inside a covered
crucible. Cautiously dry the contents of the crucibles on a hotplate which can be gradually adjusted or
in a programmable furnace. By drying initially at 50 °C to 70 °C and heating subsequently to 340 °C,
all ammonium chloride is lost. Ash the filter paper (5.5) and (NH4)2[PtClg] residue at a temperature of
500 °Cto 600 °C without a flame. Finally, remove the cover of the crucible and calcine in a muffle furnace
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(5.4) for 1 hto 3 hatatemperature of 900 °Cto 1 000 °C. To ensure complete decomposition, the solid in
the crucible might need breaking into several pieces during calcination.

NOTE

The ammonium chloride decomposes at 340 °C.

Significant absorption of oxygen can take place during ignition if palladium, iridium, ruthenium,
rhodium, or copper are present in the platinum sponge. Oxidation can be avoided by calcining under
reducing gas (4.5) followed by cooling under inert or reducing gas (4.6).

Wei

gh the platinum sponge obtained.

Measure the co precipitated elements by suitable means such as AAS or ICP-OES (5.3).

7.2

mor

The
und
the

in qy
(NH4
high

The

dissd

Ifm

This

nitr

prec

If pl

of th

Platinum jewellery alloys with more than 5 % iridium, rhodium, or ruthe
e than 0,5 % gold

procedure described results in the complete precipitation of the platinuny' in the samp|
r certain conditions, some palladium might precipitate as tetrachloropalladiate (NHg4)»
NH4)2[PtCle] and iridium, rhodium, and ruthenium might co precipitate. In addition, go
antities in excess of about 5 parts per thousand, can precipitate.as)diammonium trig

]
8

(

concentration of ammonium chloride.

presence of those impurities in the final platinum spongé weighed can be identifig
lution in 20 ml of aqua regia (4.7), using, for example, AAS or ICP-OES (5.3).

gre than 0,5 % gold is present in the sample, it shall be'separated before the precipitation
is done by a reductive precipitation with sulfur‘dioxide in the hydrochloric acid solut
C acid has been driven off. Sulfur dioxide gas‘is passed through the solution until n
pitates. The precipitate is filtered off and.can be weighed, if required.

i

dtinum alloys contain more than 10 %;iridium or rhodium or more than 5 % ruthenium

e sample in the aqua regia (4.7) cantequire operating in a sealed container under pres

hium, or

le. However,
|PdCI4] with
ld, if present
hloroaurate

)2[AuCl3] with ammonium chloride. Copper also has a tendency‘to precipitate in solutions with a

d following

of platinum.
on after the
b more gold

dissolution
sure.

Ruthlenium shall be removed from the resulting solution, before the stage when platinum is precipitated,

by jor:

8

8.1

If thd
mas{

1ssing chlorine through thessolution and by filtration of the precipitate.

Methods of calculation and expression of results

Calculation

final weighled mass exclusively contains platinum, calculate the platinum content, Wp
per theusand (%o) using Formula (1):

,in parts by

+
532 08

=

)

Iy

where

m1  is the mass of the sample, in milligrams;

mp  is the mass of platinum contained in the filtrate, in milligrams;

m3  is the final mass of the platinum sponge, in milligrams.
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If the final weighed mass contains other elements, calculate the platinum content, Wpt, in parts by mass
per thousand (%o) using Formula (2):

_l_ p—
Wi =372 103 2)
my
where

my  is the total mass of other elements contained in the platinum sponge, in milligrams.

8.2 Repeatability

The results|of duplicate determinations shall correspond to better than three parts per mas$ per
thousand (%o) of platinum. If the variation is greater than this, the assays shall be repeated:

9 Testreport

The test replort shall include the following information:

a) identifi¢ation of the sample including source, date of receipt, form of sample;
b) sampling procedure;

c¢) method|used by reference to this International Standard;

d) platinum content of the sample, in parts per thousand (%o) by mass, as single values and mean vdlues;
e) ifrelevdnt, any deviations from the method specified in this International Standard;
f) any unysual features observed during the determination;

g) date of test;

h) identifi¢ation of the laboratory carrying out this analysis;

i) signatufe of the laboratory managér-and operator.

4 © ISO 2014 - All rights reserved
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Annex A
(informative)

Reduction apparatus according to Rose

Key
gas flow
lidded Rose crucible

gas burner

Figure A.1 — Reduction apparatus
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