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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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1) 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.

© IS0 2019 - All rights reserved v


http://www.iso.org/members.html
https://standardsiso.com/api/?name=be786ddd16b6505f51cb5cef68b7a94a



https://standardsiso.com/api/?name=be786ddd16b6505f51cb5cef68b7a94a

INTERNATIONAL STANDARD ISO 11494:2019(E)

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

1 Scope

This|document describes an analytical procedure for the determination of platinum in platinum 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 platinum_c¢ontent of the sample solution is measured by comparison|of the ratio
interjsities of the spectraliemission of platinum and appropriate internal standard (e. g. yttrium) line(s)
with|the ratios for solutiens containing known masses of platinum and internal standard (g. g. yttrium)
using the bracketing-method.

Mingr modificatiens are required when the alloy contains ruthenium, rhodium, iridium, or tungsten.

5 Reagents

During the analysis, uniess otherwise stated, Use only reagents of recognized anatytical grade and only
distilled water or water of equivalent purity.

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

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

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

© IS0 2019 - All rights reserved 1
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5.5 Copper 0f 999,9 %o minimum purity, and platinum free.

5.6 Orthophosphoric acid (H;P0,), 85 % (mass fraction).

6 Equipment

6.1 Custo

6.2
lines with a

6.3 Analyj

7 Sampl

The samplin]

mary laboratory apparatus.

ICP-OES, capable of simultaneously measuring the platinum and the internal standard emission

INImuImn optlcai Tesotution of U,UZ 1.

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

ing

g procedure should be performed in accordance with ISO 11596.
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— Suitable health and safety procedures should be followed.

hal standard solution

proximately 20 mg YCl;-6H,0 (5.4) in 200 mlswater and make up to 1 000 ml with w

sensitivity of the instrument, the concentration may be changed to achieve opti

h

ration solutions

fe by bracketing needs theuse of only two standards that shall correspond to the ne
standard and high standard as used in 8.5) to the expected platinum sample content
ed to prepare a set of-at I€ast three standards and to check their linearity.

pximately 45 mg; S5 mg, 65 mg, 75 mg, 82,5 mg, 87,5 mg, 92,5 mg, 97,5 mg and 10
curately to 0,01ymg each into a glass beaker. Heat gently the sample in the glass bg

[, prepare a solution in order to obtain a colcentration of approximately 6 mg/1 of yttr

rater.
ium.
mum

hrest
It is

D mg
aker

h a watch _glass in a mixture of 100 ml HCI (5.1) and 30 ml HNO; (5.2) until com
hnd continue to heat to expel the nitrogen oxides. Transfer the solution ina 1 000 ml
ccuratelysto 0,01 g of the internal standard solution (8.1). Add 100 ml HCI (5.1) and ma
with water. Mix thoroughly.

all be consistent.

8.3 Sample solutions

plete
lask.

e up

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.
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8.4 Preparation of the platinum alloy solution containing ruthenium, iridium, or
tungsten

Platinum alloys containing more than 5 % of the cited elements can require a pressure dissolution
(quantity of acids to be adapted according to the vessels used and to the manufacturer's
recommendation) 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

The
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9.1
The

Measurements

sities of the platinum emission lines and of the internal standard element yttrium can |
bpriate background correction positions. A clean torch, spray chamber,"and sample u

uments manufacturer.

pracketing consists in a running of standards and samples inthe following sequence:
hple - high standard - sample - low standard - sample - ‘high standard - sample - loy
le - high standard.

solution shall have a minimum stabilization time ,0f'30 s followed by minimum integ
s and minimum of 3 integrations. The relative,standard deviation (RSD) shall not bg
o after final calculation [see Formula (1)]. The accurate mass of platinum of the sam
rived from the measurement of the two calibration solutions bracketing the value o
ion [see Formula (4)].

recommended lines for platinum are-265,945 nm, 214,424 nm, 299,796 nm or 306,4
without interference effects shalkbe chosen for calculation. The analytical results ol
heasured emission lines shall be<compared. The recommended lines for yttrium are
33 nmor 321,669 nm.

atinum emission at 299,796 nm and 306,471 nm can be interfered by iridium and chromium.

Calculation and expression of results

Calculation

method of internal standardization is based on the linear relation between the intg

data processing unit of the ICP-OES is used to establish a measuring program in which the

e measured
and choose
ptake tubes

be used and the plasma shall be stabilized before use, following\the recommenddtions of the

bw standard
y standard -

ration times
larger than
ple solution
F the sample

/1 nm. Only
tained with
371,029 nm

The platinum emissioniat 265,945 nm can be interfered by ruthenium, rhodium, and chromium and

nsity ratios

(Upe/]

v)7and the concentration ratios (Cp,/Cy) or, better, mass ratios (mp./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 1 000 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 mp, instead of mp/my, nominal.

In general, the data processing unit provides the quotients from the simultaneously registered single
measurements of the platinum and the yttrium intensities.
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If the mean value, Z), of the five intensity quotients (Q4, @5, Q3, Q4 Qs) belonging to each solution is

calculated u

Q=3

lilﬂ

n=

sing Formula (1):

1IY

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

M

In view of deviations from the nominal mass, mys, expressed in grams, of the internal standard solution

(m;g = 100,
correspondi
measuring g

QC=Q"

To determine the platinum content of the sample using the corrected intemsity quotient, the
latinum in the calibration solutions mp, ¢ ,,, expressed in milligrams, are required, yising

masses of p|

Formula (3)

m Pt,Cs,n

where Wpt_(s_ n

The two cal
mass, a, and

Formula (4)

mpt =da

where

Formula (3), in milligrams;

Fofmula (3), in'milligrams;

QCa
Qcp

U 5), CClLll lllLCllDlLy K.iuULlCllL UCIUIISIIIS LU d I1ICdSUl 1115 aunuuuu Dlldll UC LUIICLLUU U
ng real mass of internal standard solution, Wig ,, expressed in grams, used to prepars
olution. The corrected quotient, Q, is calculated using Formula (2):

Vs n

myg

— WPt,Cs,n

is the mass of platinum used to prepare the platinum calibration solution, in milligy

bration points nearest to the expected platinum sample content, corresponding to th

(b_a)'(QCs _QCa)
(QCb _QCa)

=+

'he mass of platinumyin the calibration solution used as “low-standard”, according to
he mass of platihum in the calibration solution used as “high-standard”, according to

he corrected intensity ratio Ip /Iy of the “low-standard”;

hecorrected intensity ratio Ip,/Iy of the “high-standard”;

the
e this

(2)

bxact

(3)

ams.

b low

to the high mass, b, are used to determine the platinum mass in the sample solution fising

(4)

QCS

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

The final mass of platinum of the sample solution corresponds to the mean value of five measuring

cycles and evaluations of this type, ;Pt, and is calculated using Formula (5):

MPtfin

1 5
] szt
n=1

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

(5)
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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,, expressed in parts per thousand, is calculated using Formula (6)

mpt
Xpy =

-1000 (6)
Sa

where Wg, is the mass of sample used to prepare the sample stock solution, in milligrams.

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

9.2 | Repeatability
Dupljcate determinations shall give results differing by less than 3 % for platinum. If the difference is
greafer than this, the assay shall be repeated.
10 Test report

With| reference to this method, the test report shall contain at least the following informatipn:
a) identification of the sample including source, date of receipt.form of sample;

b) sampling procedure;

) ethod used by reference to this document, i.e. 1SQ,11494:2019;
d) platinum content of the sample, in parts per thousand (%o) by mass, as single values and ean values;
e) if relevant, any deviations from the method\specified in this document;
f)  4gny unusual features observed during the determination;

g) date of test;

h) identification of the laboratery-carrying out the test;

i) gignature of the laboratéry manager and operator.
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