INTERNATIONAL

ISO

STANDARD 11494

First edition
2008-08-15

Jewellery — Determination of plat:Inum in

platinum jewellery alloys'— Induc
coupled plasma (ICP)

solution-spectrometric method us
yttrium as internalstandard eleme

Joaillerie, bijouterie — Dosage du platine dans les alliages
pour la joaillerie, bijouterie — Méthode par spectrométrie d

ively

ng
nt

de platine
emission a

plasma induit en selution, utilisant I'yttrium comme étalon interne

——— Reference number
= — 1ISO 11494:2008(E)

© SO 2008


https://standardsiso.com/api/?name=3f2b5b6a289bc6652825075faeb61923

ISO 11494:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0O 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing 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. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=3f2b5b6a289bc6652825075faeb61923

ISO 11494:2008(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-g
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ly with the
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The main task of technical committees is to prepare International Standards. Draft.Internation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO

11494 was prepared by Technical Committee ISO/TC 174, Jewellery.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies fer ‘voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.
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INTERNATIONAL STANDARD

ISO 11494:2008(E)

Jewellery — Determination of platinum in platinum jewellery
alloys — Inductively coupled plasma (ICP) solution-
spectrometric method using yttrium as internal standard

element

1 $cope

This |nternational Standard describes a method for the determination of platinum.in-platinum jewellery alloys,
preferably within the range of fineness specified in 1ISO 9202, by means of inductively coupled plasma (ICP)
emissgion spectrometry.

The preferred platinum content of the alloys lies between 850 %o (parts per thousand) and 950 %o [platinum.
NOTH This method can be used to analyse other contents of platinun:

Platinum jewellery alloys can contain silver, indium, gallium, ‘Copper, cobalt, nickel, tin and rugthenium. The

presgnce of these alloying elements has not been observed to interfere with the determinatig
otherlelements are alloyed, a check is made as to whetherany interference occurs.

2

The
refer

docupent (including any amendments) applies.

ISO 1

3
Fort

3.1
brac

runnipg ,of\(standards and samples in the following sequence: low standard — sample — hig
sample~ low standard — sample — high standard — sample — low standard — sample — high stands

Terms and definitions

Normative references

following referenced documents are indispensable for the application of this documen
¢nces, only the edition cited applies:” For undated references, the latest edition of th

e purposes of.this document, the following terms and definitions apply.

Keting

n method. If

t. For dated
b referenced

1596, Jewellery — Sampling.ef precious metal alloys for and in jewellery and associated prgducts

h standard —
rd

4 Short description of method

At least two accurately weighed samples are dissolved in aqua regia and made up to an exactly weighed
mass. Exactly weighed portions (aliquots) of these sample solutions are mixed with the internal standard and
made up to the standard measuring volume.

Using an ICP emission spectrometer, the platinum content of the sample solution is measured by comparison
of the ratio intensities of the spectral emission of platinum (at 265,95 nm, 214,42 nm, 299,80 nm or
306,47 nm) and yttrium (at 371,03 nm) with the ratios for solutions containing known masses of platinum and
yttrium, using the bracketing method.

Minor modifications are required when the alloy contains ruthenium, rhodium, iridium, chromium or tungsten.

© 1SO 2008 — All rights reserved
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5 Reagents

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and only
distilled water or water of equivalent purity. All reagents shall be platinum free.

5.1 Hydrochloric acid (HCI); p,q = 1,16 g/ecms3; 32 % HCI (mass fraction).
5.2 Nitric acid (HNO3); poq = 1,41 g/lcm3; 65 % HNO; (mass fraction).

5.3 Pure platinum (Pt).

The platinum content shall be at least 99,99 %.
5.4 Internal standard solution.

Approximate|y 680 mg YCl; - 6H,0 are dissolved in 200 ml water and made up to 1 000 ml with water. Que to
the sensitivity of the instrument, this concentration may be changed to achieve optimum performance.

This also applies to the calibration solutions (see 8.1) and the sample solutions (se€-8;2).
5.5 Pure gopper.
The copper gontent shall be 99,99 % and platinum free.

5.6 Orthophosphoric acid (H;PO,); pog=1,71 g/cm3; 85 % (mass fraction).

6 Apparatus

Customary Igboratory apparatus and the following.
6.1 ICP emission spectrometer capable( of simultaneously measuring the platinum emission [lines
(at 265,95 nm, 214,42 nm, 299,80 nm or 306,47 nm) and the emission line of the internal standard yftrium

(at 371,03 nm), with a minimum optical reselution of 0,02 nm.

6.2 Analytical balance accurate t0'0;01 mg.

7 Sampljng

The sampling procedure,shall be performed in accordance with ISO 11596.

8 Procedure

8.1 Calibration solutions

Weigh approximately 100 mg of platinum (5.3) accurately to at least 0,01 mg and dissolve in 30 ml of hot
HCI (5.1) and 10 ml of HNO4 (5.2) in a tared 100 ml volumetric flask. Add water until the mass of the solution
is approximately 100 g, weighed accurately to at least 0,01 g. This platinum stock solution is used to prepare
the calibration solutions.

Weigh approximately 8,25 g, 8,759, 9,25 g and 9,75 g of the platinum stock solution accurate to at least

0,001 g, each into a 100 ml volumetric flask. Add 10 g of the internal standard solution (5.4) accurately to at
least 0,001 g. Add 10 ml of HCI (5.1) and make up to 100 ml with water. Mix thoroughly.

2 © 1SO 2008 — All rights reserved
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In the presence of certain other elements (e.g. silver), it can be necessary to increase the HCI concentration to
a maximum of 50 ml. The acid concentration of calibration solutions and sample solutions shall be consistent.

8.2 Sample solutions

8.2.1 General

Weigh approximately 100 mg of the sample accurately to at least 0,01 mg, dissolve and treat the sample as
described in 8.1. Weigh approximately 10 g of this “sample stock solution” accurate to at least 0,001 g into a
100 ml volumetric flask, and add 10 g of the internal standard solution (5.4) accurate to at least 0,001 g. Add
10 m)of HCI (5.1) and make up to 100 ml with water. Mix thoroughly.

In thg presence of certain other elements (e.g. silver), it can be necessary to increase the HCl.¢onjcentration to
a makimum of 50 ml. The acid concentration of calibration solutions and sample solutions(shall bg consistent.

NOTH Attention is drawn to the possibility that smaller samples will also be more affected by any variation of
homopeneity in the material sampled.

8.2.2| Platinum alloys containing ruthenium, rhodium, iridium or tungsten

Platinum alloys containing more than 5 % of the cited elements can require a pressure dissolutiof or involve a
preliminary alloying stage with a quantity of 10 times the platinum-fre€_copper (5.5).

In the presence of tungsten, 200 pl of orthophosphoric acid (5.6) shall be added.

Calibration solutions and sample solutions shall be matrix matched.

8.2.3| Platinum alloys containing ruthenium, rhodium, iridium or chromium

It is useful to compare the analytical results obtained with the four platinum emission lines (at 265,95 nm,
214,42 nm, 299,80 nm and 306,47 nm). The“platinum emission line at 265,95 nm can be ipfluenced by
ruthehium, rhodium and chromium, and-the* platinum emission lines at 299,80 nm and 306,4f nm can be
influgnced by iridium and chromium; therefore, caution is necessary.

8.3 | Measurements

The ¢lata processing unit ofthe ICP spectrometer is used to establish a measuring programme|in which the
intensities of the platinum~emission lines (at 265,95 nm, 214,42 nm, 299,80 nm or 306,47 nn]) and of the
internal standard element yttrium (at 371,03 nm) can be measured simultaneously. After ignitipn, allow the
ICP forch at least 15 min to stabilize before use. Aspirate the calibration solutions and the sample solutions
sequentially.

Each| standard¥and sample solution shall have a minimum 30 s preintegration period, follpwed by the
integfation\times and the number of integrations required to obtain a maximum relative standard deviation
(RSO)©f,0,2 % [see 8.4.1, Equation (1)]. The accurate mass of platinum of the sample solution is|derived from
the measdrementof-the-two-calibration-selutions-bracketing-the-reugh-value-of-the-sampte—setution [see 8.4.2,

Equation (4)].

8.4 Calculations

8.4.1 The method of internal standardization is based on the linear relation between the intensity ratios
Ini/Iy and the concentration ratios Cpi/Cy or, better, mass ratios mpi/my. Using the same mass of yttrium
(internal standard solution) to prepare all solutions, it is not necessary to have an exact volume of the
measuring solutions. The accuracy of the 100 ml volumetric flask is satisfactory. The other important
advantage of always referring to the same mass of the internal standard is that all calculations can be done
with mpy instead of mp/my, nominal.

© 1SO 2008 — All rights reserved 3
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In general, the data processing unit provides the quotients from the simultaneously registered single
measurements of the platinum and the yttrium intensities.

If the mean value, é of the five intensity quotients (Q4, 0,, 03, 04, Os) belonging to each solution is
calculated as follows:

then this mean value shall have a RSD from Q not larger than 0,2 %.

(1)

842 Inv
(m|s = 10,00
correspondin
The correcte

Oc=0

ew of deviations from the nominal mass, mg, in grams, of the internal standard-so
g), each intensity quotient belonging to a measuring solution shall be corrected” b
g real mass of internal standard solution Wis,»» In grams, used to prepare this measuring sol
 quotient, O, is calculated as follows:

I/VIS,n

ms

To determin
platinum in

individually fir each calibration solution or calibration point as follows:

mMpt Csn
where

Wptss

mgg pt

Wss,ptn
The two calik
high mass b,

mpy =4

where

a is

the platinum content of the sample using the corrected intensity ‘quotient, the exact mass
e calibration solutions mp; ¢ ,, in milligrams, are required. Fhese masses shall be calcy

is the mass, in milligrams, of platinum usedto prepare the platinum stock solution;
is the mass, in grams, of the prepared-platinum stock solution;
is the mass, in grams, of platinum stock solution used to prepare the calibration solution ».

ration points nearest to_the’ platinum sample content, corresponding to the low mass a and
are used to determipe.the platinum mass in the sample solution as follows:

(b—a)x (QC,S ~Yc.a )
(Qca59c.)
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he“mass, in milligrams, of platinum in the calibration solution used as “low standard”, accg

rding

to

to

quation (3);

Equation (3);

Oc,, is the corrected intensity ratio /p;/Iy of the “low standard”;

O, Is the corrected intensity ratio /p/Iy of the “high standard”;

Oc,s is the corrected intensity ratio /p/Iy of the sample measuring solution.
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The final mass of platinum of the sample solution corresponds to the mean value of five measuring cycles and
evaluations of this type, mp;, and is calculated as follows:

The

_ 1
Mpt =g ZmPt
n=1

RSD of mp; shall not exceed 0,30 %.

(®)

Once mp; has been determined from the five single determinations of the sample solution, the platinum

cont

wherg
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h)
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)

nt of the Qnmpln, YP[ . nyprn:end in pnrfe per thousand is calculated as follows:

Mpy X Mgg ga <1000

Xpt =
Wsa xWss sa

Vsa is the mass, in milligrams, of sample used to prepare the sample-stock solution;

Mss sa IS the mass, in grams, of the prepared sample stock solution;

Vss.sa is the mass, in grams, of sample stock solution used to prepare the sample measurir

Repeatability

icate determinations shall give results differing by less than 3 %o for platinum. If the differern
his, the assay shall be repeated.

Test report

reference to this method, the test report shall contain at least the following information:
identification of the sample including source, date of receipt, form;

gampling procedufe;

the reference,of the method used;

platinum:content of the sample, in percent or parts per thousand, as single values and mean

g solution.

ce is greater

values;

deviations from this standard method, if relevant;

platinum line and internal standard line used;

any unusual features observed during the determination;
date of test;

identification of the laboratory carrying out the test;

signature of the laboratory manager and operator.
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