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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€ixment 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 one.iSorecommended 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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INTERNATIONAL STANDARD

ISO 11494:2014(E)

Jewellery — Determination of platinum in platinum
jewellery alloys — ICP-OES method using yttrium as
internal standard element

1

This|International Standard describes a method for the determination of platinum in platin
alloyss, preferably within the range of fineness specified in ISO 9202, by means of inducti
plasma optical emission spectrometry (ICP-OES).

This|method applies to platinum jewellery alloys that might contain silver, indium, iridit
coppler, cobalt, nickel, tin, and ruthenium. However, this list is not exhaustiye‘and care is {
taken to investigate potential interference effects.

This|method is intended to be used as the recommended method for the determination o
alloyjs covered by ISO 9202 up to 990 %eo.

2
The

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

ISO

3

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

3.1

bracketing
ing of standards and,;samples in the following sequence: low standard - sample - high standard -
sample - low standard->sample - high standard - sample - low standard - sample - high s

runn

4

At least twe-accurately weighed samples are dissolved in aqua regia and made up to an exac
masy. Exactly weighed portions (aliquots) of these sample solutions are mixed with the inter

and

Scope

Normative references

following documents, in whole or in part, are nopmatively referenced in this docunj

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

Terms and definitions

Principle

m jewellery
rely coupled

hm, gallium,
1lways to be

f fineness in

ent and are
For undated
es.

roducts

andard

tly weighed
hal standard

made up tothe standard mnacnrihg volume

Using ICP-OES, the platinum content of the sample solution is measured by comparison of the ratio
intensities of the spectral emission of platinum (recommended lines are 265,95 nm, 214,42 nm,
299,80 nm, or 306,47 nm) and appropriate yttrium lines 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, or tungsten.

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.

© IS0 2014 - All rights reserved
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5.1 Hydrochloric acid (HCI), approximately 30 % to 37 % HCI (mass fraction).
5.2 Nitric acid (HNO3), approximately 65 % to 70 % HNO3 (mass fraction).

5.3 Pure platinum (Pt).

The platinum content shall be atleast 999,9 %o. If alower platinum content (999,5 %o) is used, appropriate
corrections should be applied.

5.4 Internal standard, an yttrium compound like yttrium chloride (YCI3 - 6H0) or yttrium oxide
(Y203) in anglyticat grade:

5.5 Pure ¢opper.

Copper content shall be 999,9 %o. and platinum free.

5.6 Orthdphosphoric acid (H3P04), 85 % (mass fraction).

5.7 Aquaregia.

Mix 3 volumles of hydrochloric acid (5.1) and 1 volume of nitric acid (52),
6 Equipment

6.1 Customary laboratory apparatus.

6.2 ICP-QES, capable of simultaneously measuring.the platinum emission and the emission line ¢f the
internal standard yttrium, with a minimum optical resolution of 0,02 nm.

6.3 Analytical balance, with a reading accuracy of 0,01 mg.

7 Sampling

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

8 Procedure

WARNING + Suitable health and safety procedures should be followed.

8.1 Interpal standard solution

Dissolve approximately 680 mg YCl3z 6H20 (5.4) in 200 ml water and make up to 1 000 ml with water.
Alternatively, dissolve approximately 250 mg Y03 in a mixture of 25 ml water and 25 ml nitric acid
and make up to 1 000 ml with water. Due to the sensitivity of the instrument, the concentration may be
changed to achieve optimum performance.

This also applies to the calibration solutions (see 8.2) and the sample solutions (see 8.3).

2 © ISO 2014 - All rights reserved
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8.2 Calibration solutions

8.2.1 Weigh approximately 100 mg of platinum accurately to 0,01 mg into a tared 100 ml volumetric
flask and add 40 ml of aqua regia (5.7). Heat gently until dissolution of the sample is complete. Allow to
cool. Make up with water to 100 ml and mix thoroughly. Weigh this platinum stock solution.

Weigh approximately 4,5¢g,5,5g,6,5¢g,75¢g,8,25¢,8,5¢g,875g,9,25¢g,9,5 g, and 9,75 g of the platinum
stock solution accurately to at least 0,001 g, each into a 100 ml volumetric flask. Add 10 g of the internal
standard solution (8.1) accurately to at least 0,001 g. Add 10 ml of HCI (5.1) and make up to 100 ml with

wate

r. Mix thoroughly.

Inth
amalj

8.2.2
97,5

(5.1)
1001

In th{

maximum of 500 ml. The acid concentration of calibration solutions and-sample solutions shall b

NOTH

8.3

8.3.1
as de
alol
10 m

In th
amalj

8.3.2
and {

In th{

maximum of 500 mlThé acid concentration of calibration solutions and sample solutions shall b

NOTH
on hd

8.4

e presence of certain other elements (e.g. silver), it can be necessary to increase the HCI cen
kimum of 50 ml. The acid concentration of calibration solutions and sample solutions shall'lj

Alternatively weigh 45 mg, 55 mg, 65 mg, 75 mg, 82,5 mg, 85 mg, 87,5 mg,92,5 mg|

and 30 ml HNO3 (5.2). Add 100 g accurately to 0,01 g of the internal standard solutig
ml HCI (5.2) and make up to 1 000 ml with water. Mix thoroughly.

e presence of certain other elements (e.g. silver), it can be necessary te increase the HCl concg

Depending on the range of the platinum contents in thegamples, not all standards are ng

Sample solution

scribed in 8.2.1. Weigh approximately 10 g.of this sample stock solution accurately to
ml volumetric flask and add 10 g of the.internal standard solution (8.1) accurately to
| of HCI (5.1) and make up to 100 ml with 'water. Mix thoroughly.

e presence of certain other elements,(e.g. silver), it can be necessary to increase the HCl con
kimum of 50 ml. The acid concentration of calibration solutions and sample solutions shall i

Alternatively weigh 100-mg sample accurately to atleast 0,01 mgintoa 1 000 ml flask
reat the sample as described in 8.2.2.

e presence of certaihother elements (e.g. silver), it can be necessary to increase the HCI concg

Attention is drawn to the possibility that smaller samples will also be more affected by
mogeneity.in the material sampled.

centration to
e consistent.

95 mg, and

mg platinum accurately to 0,01 mg each into a 1 000 ml flask and dissolve ina‘mixture of 100 ml HCI

n (8.1). Add

ntrationtoa
e consistent.

cessary.

Weigh approximately 100 mg of the sampleito the nearest 0,01 mg, dissolve and treaft the sample

0,001 g into
D,001 g. Add

centration to
e consistent.

and dissolve

ntrationtoa
e consistent.

Any variation

Preparation of the platinum alloy solution containing ruthenium, iridium, ¢

r tungsten

Platinum alloys containing more than 5 % of the cited elements can require a pressure dissolution or
involve a preliminary alloying stage with a quantity of 10 times of platinum-free 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.

8.5

Measurements

The data processing unit of the ICP-OES is used to establish a measuring program in which the
intensities of the platinum emission lines and of the internal standard element yttrium can be measured
simultaneously. Set up the instrument in accordance with the manufacturer’s instructions and choose
appropriate background correction positions. A clean torch, spray chamber, and sample uptake tubes

© IS0 2014 - All rights reserved
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shall be used and the plasma shall be stabilized before use, following the recommendations of the
instruments manufacturer.

Each standard and sample solution shall have a minimum stabilization time of 30 s, followed by the
integration times and the number of integrations required to obtain a maximum relative standard
deviation (RSD) of 0,2 % [see 8.6.2, Formula (1)]. The accurate mass of platinum of the sample solution is
derived from the measurement of the two calibration solutions bracketing the rough value of the sample
solution [see 8.6.3, Formula (4) or 8.6.4, Formula (9), depending on the way of calibration and sample
solution preparation].

The analytical results obtained with the four platinum emission lines shall be compared and only lines

without int

NOTE
platinum em

8.6 Calcu

8.6.1 |Ifth
prepared ac

8.6.2 The

(Ipt/Iy) and
yttrium (intg
the measuri

advantage of always referring to the same mass of the intermal’standard is that all calculations c3

done with nf

In general, {
measureme

If the mean
calculated u

h3

then this me

863 Inv
solution (mj
the correspd
measuring s

The platinum emission at 265,95 nm can be interfered by ruthenium, rhodium, and chrominm-ar

£ ££ i Lalll, L. £ 1 lots
TICITIICT TIITTU LS SITdll UUT LIIUSTIT TUI LAdItUIatiUll.

ssion at 299,80 nm and 306,47 nm can be interfered by iridium and chromium.
lation and expression of results

b solution has been prepared in accordance with 8.2.1 and 8.3.1, use-8:6.3 or, if the solut
rording to the alternative route (8.2.2 and 8.3.2), use 8.6.4 for calculation.

method of internal standardization is based on the linear relation between the intensity 1
the concentration ratios (Cpt/Cy) or, better, mass ratios“{mpt/my). Using the same m4
brnal standard solution) to prepare all solutions, it is notnecessary to have an exact voluj
hg solutions. The accuracy of the 100 ml volumetric flask is satisfactory. The other impo

pt instead of mp¢/my, nominal.

he data processing unit provides the quotients from the simultaneously registered s
hts of the platinum and the yttrium intensities.

Value,a, of the five intensity quetiénts (Q1, Q2, @3, @4, Qs) belonging to each soluti
sing Formula (1):

L I
11y

an value shall haye:dn RSD from Q not larger than 0,2 %.

ew of deviations from the nominal mass, mjs, expressed in grams, of the internal stan
5 = 10,000°g), each intensity quotient belonging to a measuring solution shall be correct
nding real mass of internal standard solution, Wis ,, expressed in grams, used to prepar
olution. The corrected quotient, Qc, is calculated using Formula (2):

d the

onis

atios
ss of
me of

rtant

In be

ingle

on is

M

dard
bd by
b this
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Wis
Q=0 —

mys

(2)

To determine the platinum content of the sample using the corrected intensity quotient, the exact masses
of platinum in the calibration solutions mpt,csn, expressed in milligrams, are required. These masses
shall be calculated individually for each calibration solution or calibration point using Formula (3):

Whpiss

Mptcsn = —— ‘Wss ptn

SS,Pt

Whefp

The t
a,an

X

whet

The
cyclg

pt,ss  is the mass of platinum used to prepare the platinum stock solution, in millig
ss,pt  is the mass of the prepared platinum stock solution, in grams;

Vss, pt,n 1s the mass of platinum stock solution used to prepare the calibration solutio
grams.

wo calibration points nearest to the expected platinum sample content; corresponding to {
| to the high mass, b, are used to determine the platinum mass in the sample solution using

(b-a)-(Qcs —Qca)
(Qcp —Qca)

’IPt =dad—+

y  is the mass of platinum in the calibration$olution used as “low-standard”, accordj
mula (3), expressed in milligrams;

is the mass of platinum in the calibration solution used as “high-standard”, accord
mula (3), expressed in milligrains;

Dca is the corrected intensity ratio /p¢/Iy of the “low-standard”;
Dcp is the corrected intensity ratio Ipt/Iy of the “high-standard”;
Dcs  is the corrected(intensity ratio Ipt/Iy of the sample measuring solution.

final mass of platinum of the sample solution corresponds to the mean value of fiv¢

s and evaluatiens of this type, mpe, and is calculated using Formula (5):
5
— 1
MPtffin—— m
- Z’{ Pt

3

rams;

n, n, in

he low mass,
Formula (4):

(4)

ng to For-

ing to For-

P measuring

(5)

The RSDof mmp; strattmotexceed 67,3079
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Once mpt has been determined from the five single determinations of the sample solution, the platinum
content of the sample, Xp;, in parts per thousand, is calculated using Formula (6):

MPpt - Mgg 5,

pr = -1000 (6)

Wsa - Wsssa
where

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

mss,sa dsthe mass of the prepared sample stock solution, in grams;

Wss, sa |is the mass of sample stock solution used to prepare the sample measuring solution, in
grams.

CAUTION — In order to comply with this International Standard, other algorithms used shall
be validated.

8.6.4 Altefnatively, in view of deviations from the nominal mass, mjs, expressedin grams, of the intprnal
standard sol]ution (mjs = 100,00 g), each intensity quotient belonging to a measuring solution shall be
corrected by the corresponding real mass of internal standard solution, #/isy, expressed in grams,|used
to prepare this measuring solution. The corrected quotient, Qc, is calculated using Formula (7):

|14
Qc :Q.-ﬁ (7)
Mis

To determinje the platinum content of the sample using the gorrected intensity quotient, the exact masses
of platinum [n the calibration solutions mpy cs,n, expressedin milligrams, are required, using Formulg (8):

Mpicsn T WPt,Cs,n (8)

where

Whpt, cs, p 1s the mass of platinum used to prepare the platinum calibration solution, in milligrams.

The two calibration points nearest to the expected platinum sample content, corresponding to the low mass,
a, and to the high mass, b, are used'to'determine the platinum mass in the sample solution using Formulia (9):

(b-a)(Qcs ~Qcz)

9
(Qcp ~Q¢a) ©)

mPt =a+

where

a is the mass of platinum in the calibration solution used as “low-standard”, according to Fpr-

muda (Q), in ml”lgrnmc;

b is the mass of platinum in the calibration solution used as “high-standard”, according to For-
mula (8), in milligrams;

Qca is the corrected intensity ratio /p¢/Iy of the “low-standard”;
Qcp is the corrected intensity ratio Ip¢/Iy of the “high-standard”;

Qcs is the corrected intensity ratio Ip¢/Iy of the sample measuring solution.

6 © ISO 2014 - All rights reserved
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