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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-g

avernmental in liaison with 1SO_also take part in the wark 1SQO collaborates clo

ly with the

Interr

Interr

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

11495 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 11495:2008(E)

Jewellery — Determination of palladium in palladium 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 palladium.in-palladium je

preferably within the range of fineness specified in ISO 9202, by means of inductively coupled

emis

Sion spectrometry.

The preferred palladium content of the alloys lies between 500 %o (parts per thousand) and 950 %

NOTH This method can be used to analyse other contents of palladiUm:

Palla

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

2

The

Normative references

following referenced documents are-indispensable for the application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO

3
Fort

3.1
brac

ment (including any amendments)-applies.

Terms and definitions

e purposes;ofthis document, the following terms and definitions apply.

Keting

vellery alloys,
blasma (ICP)

b palladium.

dium jewellery alloys can contain silver, indium, galliumj.copper, cobalt, nickel, tin and rufhenium. The

n method. If

t. For dated
b referenced

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

h standard —

runningZof standards and samples in the following sequence: low standard — sample — hig
sample — low standard — sample — high standard — sample — low standard — sample — high standard

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 palladium content of the sample solution is measured by
comparison of the ratio intensities of the spectral emission of palladium (at 340,45 nm) and yttrium (at
371,03 nm) with the ratios for solutions containing known masses of palladium and yttrium, using the
bracketing method.

© 1SO 2008 — All rights reserved
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Other palladium emission lines may be used, but need to be checked for spectral interference and
instrumental performance.

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 palladium free.

5.1 Hydrochloric acid (HCI); p,q = 1,16 g/ecms3; 32 % HCI (mass fraction).

5.2  Nitric Llcid (HNOg); pog = 1,41 glem3; 65 % HNO; (mass fraction).
5.3 Pure galladium (Pd).

The palladiufn content shall be at least 99,99 %.

5.4 Interngl standard solution

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

This also applies to the calibration solutions (see 8.1) and the sample selutions (see 8.2).

6 Apparatus

Customary Igboratory apparatus and the following.
6.1 ICP emission spectrometer capable of .simultaneously measuring the palladium emissior] line
(at 340,45 nm) and the emission line of the internal 'standard yttrium (at 371,03 nm), with a minimum optical

resolution of 0,02 nm.

6.2 Analytical balance accurate to 0,0%: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 palladium (5.3) accurately to at least 0,01 mg and dissolve in 30 ml of hot
HCI (5.1) and 10 ml of HNOj (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 palladium stock solution is used to prepare
the calibration solutions.

Weigh approximately 4,59, 5,59,6,59, 7,549, 8,59, 9,5 g and 9,8 g of the palladium stock solution accurately
to at least 0,001 g, each into a 100 ml volumetric flask. Add 10 g of the internal standard solution (5.4)
accurate to at least 0,01 g. Add 10 ml of HCI (5.1) and make up to 100 ml with water. Mix thoroughly.

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.

2 © 1SO 2008 — All rights reserved
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8.2 Sample solutions

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 0,01 g. Add
10 ml of HCI (5.1) and make up to 100 ml. Mix thoroughly.

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.

NOTE Attention is drawn to the possibility that smaller samples will also be more affected by any variation of
homogereity-rthe-raterial-samplee-

8.3 | Measurements

The ¢lata processing unit of the ICP spectrometer is used to establish a measuring programme|in which the

inten
371,(
befor

Each
integ
(RSO
from
[see

8.4

8.4.1
Ipg/I
(inten
meas
adva
with 1

bities of the palladium emission lines (at 340,45 nm) and of the internal standard eleme
3 nm) can be measured simultaneously. After ignition, allow the ICP torch\at least 15 mi
e use. Aspirate the calibration solutions and the sample solutions sequentially.

ation times and the number of integrations required to obtain{a maximum relative stand
) of 0,2 % [see 8.4.1, Equation (1)]. The accurate mass of palladium of the sample soluti
the measurement of the two calibration solutions bracketing the rough value of the sar
8.4.2, Equation (4)].

Calculations

The method of internal standardization is\based on the linear relation between the in
and the concentration ratios Cpy/Cy or, better, mass ratios mpy/my. Using the same ma

uring solutions. The accuracy of .the~ 100 ml volumetric flask is satisfactory. The oth
ntage of always referring to the same"mass of the internal standard is that all calculations
1pq instead of mpy/my, nominal.

In ge¢neral, the data processing) unit provides the quotients from the simultaneously regig

nt yttrium (at
h to stabilize

standard and sample solution shall have a minimum 30 s preintegration period, follpwed by the

ard deviation
pbn is derived
hple solution

fensity ratios
ss of yttrium

hal standard solution) to prepare all_solutions, it is not necessary to have an exact volume of the

er important
can be done

tered single

meagurements of the palladium.and the yttrium intensities.
If thg mean value, é of ‘the five intensity quotients (Q4, O,, 03, 04, Os) belonging to each solution is
calculated as follows:
5
51 IPdJ
h -1 yutea (1)
5[11—1 IY

then this mean vatue shatt-have an RSD from g notfarger than 0,2 %.

8.4.2

In view of deviations from the nominal mass, mg, in grams, of the internal standard solution
(mg=10,000 g), each intensity quotient belonging to a measuring solution shall be corrected by the
corresponding real mass of internal standard solution g ,, in grams, used to prepare this measuring solution.
The corrected quotient, Oc, is calculated as follows:

Ms
Oc =0 x—> )
ms
© 1SO 2008 — All rights reserved 3
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To determine the palladium content of the sample using the corrected intensity quotient, the exact masses of
palladium in the calibration solutions mpy ¢ ,, in milligrams, are required. These masses shall be calculated
individually for each calibration solution or calibration point as follows:

mMpd Cs,n

where

Wpd,ss

_ Wpgss

= xWss Pdn
mgs pqd

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

mgg pd

Wss,pd,

The two cali

the high mas

mpq =da
where

a is

to

b is

to

Oc, is

Oc,p Is

Ocs s

The final ma
and evaluatid

Mpg = 7

The RSD of

o

is the mass, in grams, of the prepared palladium stock solution;
is the mass, in grams, of palladium stock solution used to prepare the calibration solution 7.

bration points nearest to the palladium sample content, corresponding to the Iow-mass « 3
s b, are used to determine the palladium mass in the sample solution as follows:

(b—a)x (QC,S - QC,a)
(Qch —0c.)

+

he mass, in milligrams, of palladium in the calibration selution used as “low standard”, accq
F-quation (3);

he mass, in milligrams, of palladium in the calibration solution used as “high standard”, accd
F-quation (3);

he corrected intensity ratio /p4/Iy of the‘low standard”;
he corrected intensity ratio /p4/Iy 6f the “high standard”;
he corrected intensity ratio /pg/Iy of the sample measuring solution.

ss of palladium of thersample solution corresponds to the mean value of five measuring @
ns of this type, mpq-and is calculated as follows:

npg shall not exceed 0,30 %.

©)

nd to

(4)

rding

rding

ycles

©®)

Once mpy has been determined from the five single determinations of the sample solution, the palladium
content of the sample, Xpy, expressed in parts per thousand, is calculated as follows:

Xpg =

Mpy X Mgg Sz <1000

Wsa xWss,sa

(6)
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where

9

Dupl
than

10

With

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

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

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

Repeatability

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

[est 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 procedure;

the reference of the method used;

palladium content of the sample, in percent or partssper thousand, as single values and mear|
deviations from this standard method, if relevant;
palladium line and internal standard line used;

any unusual features observed durifig-the determination;
date of test;

ipentification of the laboratory carrying out the test;

gignature of the laboratory manager and operator.
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