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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.

The procedpres—used—to—develop—thi ctent-and-theose—intended e are

described in] the ISO/IEC Directives, Part 1. In particular, r the

different types of ISO documents should be noted. This document was drafted in accordande\with the

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is|drawn to the possibility that some of the elements of this document may \bée’the subj¢ct of

patent rights. ISO shall not be held responsible for identifying any or all such patént rights. Detalils of

any patent rjights identified during the development of the document will be in the)Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an explanation of the voluntary nature of standards, the imeaning of ISO specific termq and

expressions| related to conformity assessment, as well as information about ISO's adherence tp the

World Trad¢ Organization (WTO) principles in the Technical’Barriers to Trade (TBT) see wwjw.iso

.org/iso/forgword.html.

This document was prepared by Technical Committee {SO/TC 174, Jewellery and precious metals.

This third edlition cancels and replaces the second édition (ISO 11495:2014), which has been technjcally

revised. Thg main changes compared to the previous edition are as follows:

a) the defipition of bracketing in Clause 3 has been removed;

b) the recqmmended lines in Clause@have been removed;

c) reagentf in Clause 5 have been.changed and removed, and the requirements about yttrium in 5.4
have bepn removed;

d) the preparation of thednternal standard solution in 8.1 has been changed;

e) the list pf standardsto be prepared and precisions about qualification of them by linearity aq well
as way to choaosethe low and high standards in 8.2 have been changed;

f) the way of’preparation by aliquots for both standard and sample solutions in 8.2 and 8.3 has|been
removef;

g) the preparation of both standard and sample solutions in 8.2 and 8.3 has been changed;

h) the definition of bracketing and recommended lines in 8.4 has been added;

i) the formulae in 9.1 have been adapted after having removed the way of preparation by aliquots;

j) the emission line as an information to be mentioned in the test report in Clause 10 has been
removed;

k) the document has been editorially revised.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

© ISO 2019 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
http://www.iso.org/members.html
https://standardsiso.com/api/?name=3a7b2251c7e4c59a74c3dc50604fa1db

INTERNATIONAL STANDARD ISO 11495:2019(E)

Jewellery and precious metals — Determination of
palladium in palladium alloys — ICP-OES method using an
internal standard element

1 Scope

Thisdocument describes an analytical procedure for the determination of palladium in palladium alloys
with|a nominal content up to 990 %o (parts per thousand), including alloys accordingto1SQ 9202.
2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
No t¢rms and definitions are listed in this document.
ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https:/AWwww.iso.org/obp

— IEC Electropedia: available at http://www.ele€tropedia.org/

4 Principle

At least two accurately weighed samples'are dissolved in aqua regia and made up to an exa¢tly weighed
masy. These sample solutions are‘mixed with the internal standard and made up to the standard
meaguring volume.

Using ICP-OES, the palladiumJcontent of the sample solution is measured by comparison|of the ratio
inter]sities of the spectrallemission of palladium and appropriate internal standard (e.g. yttfium) line(s)
with(the ratios for solutiens containing known masses of palladium and internal standard (¢.g. yttrium)
using the bracketing-method.

5 Reagents

During the'analysis, unless otherwise stated, use only reagents of recognised analytical grade and only
disti]ledwater or water of equivalent purity.

5.1 Hydrochloric acid (HCI), approximately 30 % to 37 % HCI (mass fraction).
5.2 Nitric acid (HNO;), approximately 65 % to 70 % HNO5 (mass fraction).

5.3 Palladium (Pd) of 999,9 %o minimum purity; if a lower palladium content (e.g. 999,5 %o) is used,
appropriate corrections shall be applied.

5.4 Yttrium compound, like yttrium chloride (YCl5-6H,0 or Y,0,), of analytical grade.

© IS0 2019 - All rights reserved 1
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6 Equipment
6.1 Customary laboratory apparatus.

6.2 ICP-OES, capable of simultaneously measuring the palladium and the internal standard emission
lines with a minimum optical resolution of 0,02 nm.

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

7 Sampling

The samplinlg procedure should be performed in accordance with ISO 11596.

8 Procedure

WARNING 1+ Suitable health and safety procedures should be followed.

8.1 Interpnal standard solution

Dissolve apj
Alternativel
Due to the
performanc

proximately 20 mg YCl3-6H,0 (5.4) in 200 ml water and-make up to 1 000 ml with water.
[y, prepare a solution in order to obtain a concentration.ofapproximately 6 mg/1 of yttfium.
sensitivity of the instrument, the concentration may be changed to achieve optimum

al

—-

8.2 Calibration solutions

arest

The sequen
points (low
recommend

Weigh appr
palladium a|
covered wif

fe by bracketing needs the use of only two standards that shall correspond to the ne
standard and high standard as used in'8.4) to the expected palladium sample content]
ed to prepare a set of at least three.§tandards and to check their linearity.

bximately 45 mg, 55 mg, 65, mg, 75 mg, 82,5 mg, 87,5 mg, 92,5 mg, 97,5 mg and 10

LIt is

D mg

ccurately to 0,01 mg each into a glass beaker. Heat gently the sample in the glass bg
h a watch glass in a mixture of 100 ml HCI (5.1) and 30 ml HNO; (5.2) until com

aker
lete

dissolution
Add 100 ga
to 1000 ml

hnd continue to heat to expel the nitrogen oxides. Transfer the solution in a 1 000 ml flask.
fcurately to 0,01 g ef the internal standard solution (8.1). Add 100 ml HCI (5.1) and make up
with water. Mix thoroughly.

In the predence of certain’ other elements (e.g. silver), it can be necessary to increase thg HCI
concentrati¢gn to a maximum of 500 ml. The acid concentration of calibration solutions and sample
solutions shpll be consistent.

8.3 Samplésolutions

Weigh 100 mg sample accurately to 0,01 mg into a glass beaker and dissolve and treat the sample as
described in 8.2.

The acid concentration of calibration solutions and sample solutions shall be consistent.

8.4 Measurements

The data processing unit of the ICP-OES is used to establish a measuring program in which the intensities
of the palladium 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
shall be used and the plasma shall be stabilized before use, following the recommendations of the
instruments manufacturer.

© ISO 2019 - All rights reserved
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The bracketing consists in a running of standards and samples in the following sequence: low standard
- sample - high standard - sample - low standard - sample - high standard - sample - low standard -
sample - high standard.

Each solution shall have a minimum stabilization time of 30 s followed by minimum integration times
of 10 s and minimum of 3 integrations. The relative standard deviation (RSD) shall not be larger than
0,3 % after final calculation [see Formula (1)]. The accurate mass of palladium of the sample solution
is derived from the measurement of the two calibration solutions bracketing the value of the sample
solution [see Formula (4)].

The recommended lmes for palladlum are 340 458 nm, 351, 694 nm, or 360 955 nm. Only lines without
inte s—shrs ' 3 : 7 e measured
emispkion lines shall be compared The recommended lmes for yttrlum are 371 029 nm, 377,433 nm or

9 C(alculation and expression of results

9.1 | Calculation

The method of internal standardization is based on the linear relation between the intgnsity ratios
(Ipq/1y) and the concentration ratios (Cpy/Cy) or, better, mass ratios (mpy/my). Using thg same mass
of ytitrium (internal standard solution) to prepare all solutiens) it is not necessary to hgve an exact
voluine of the measuring solutions. The accuracy of the 1 000 ml volumetric flask is satisfactory. The
other important advantage of always referring to the same mass of the internal standayd is that all
calcylations can be done with mp, instead of mp4/my, nominal.

In ggneral, the data processing unit provides the quotients from the simultaneously regidtered single
meagurements of the palladium and the yttrium intensities.

If th¢ mean value, (_2, of the five intensity quotients (Q, @5, Q3, @4 Qs) belonging to each solution is

calcylated using Formula (1):

| 5
):l ZILd (1)

5| & 1y

VN

then(this mean value sh@l have an RSD from @Q not larger than 0,3 %.

In view of deviations)ffom the nominal mass, mg, expressed in grams, of the internal standard solution
(mis E 100,00 g),*€éach intensity quotient belonging to a measuring solution shall be corr¢cted by the
corr¢spondingyeal mass of internal standard solution, Wi ,, expressed in grams, used to prepare this
meaguring sehition. The corrected quotient, Q, is calculated using Formula (2):

Wig
QL = Q - (2)

myg

To determine the palladium content of the sample using the corrected intensity quotient, the exact
masses of palladium in the calibration solutions mpg ¢ ,,, €xpressed in milligrams, are required, using

Formula (3):

Mpg csn =Wpdcsn (3)

where Wpy (g, is the mass of palladium used to prepare the palladium calibration solution, in
milligrams.

© IS0 2019 - All rights reserved 3


https://standardsiso.com/api/?name=3a7b2251c7e4c59a74c3dc50604fa1db

ISO 11495

:2019(E)

The two calibration points nearest to the expected palladium sample content, corresponding to the low
mass, a, and to the high mass, b, are used to determine the palladium mass in the sample solution using

(4)

Formula (4):
(b_a)'(QCs —Qca )
Mpq =4a +
(QCb —CQca )
where
a is the mass of palladium in the calibration solution used as “low-standard”, according to
Fermule{334nmitHsrams:
b i the mass of palladium in the calibration solution used as “high-standard”, according t
Fprmula (3), in milligrams;
Qc, idthe corrected intensity ratio Ipy/Iy of the “low-standard”;
Qcp, idthe corrected intensity ratio Ipy/Iy of the “high-standard”;
Qcs idthe corrected intensity ratio Ipy/Iy of the sample measuring solution.

The final m
cyclesand e

Mpd,fin 3

The RSD of 1

Once mpgy

palladium c

=3

Xpq =

where Wg, i

CAUTION —

9.2 Repe

Duplicate dg

valuations of this type, mpy, and is calculated using Foriuta (5):

1 5
5 Zde
n=1
npq shall not exceed 0,30 %.

has been determined from the five single determinations of the sample solution

pbntent of the sample, Xpy, expresseédiin parts per thousand, is calculated using Formula

f—d.1000
Sa

5 the mass of sampleirsed to prepare the sample stock solution, in milligrams.

atability

greater thaf

- In order to ecomply with this document, other algorithms used shall be validatef.

=

hss of palladium of the sample solution corresponds to theé\thean value of five measfiring

(5)

the
[ (6):

(6)

terminations shall give results differing by less than 3 %o for palladium. If the difference is

this, the assay shall be repeated.

10 Test report

With reference to this method, the test report shall contain at least the following information:

a)
b)
c¢) method
d)

values;
4

identification of the sample including source, date of receipt, form of sample;

sampling procedure;

used by reference to this document, i.e. ISO 11495:2019;

palladium content of the sample, in parts per thousand (%o) by mass, as single values and mean

© ISO 2019 - All rights reserved
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e) ifrelevant, any deviations from the method specified in this document;
f) any unusual features observed during the determination;

g) date of test;

h) identification of the laboratory carrying out the test;

i) signature of the laboratory manager and operator.

ISO 11495:2019(E)
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