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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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INTERNATIONAL STANDARD

ISO 11490:2023(E)

Jewellery and precious metals — Determination of
palladium — Gravimetry using dimethylglyoxime

1

Scope

This document specifies a gravimetric method for the determination of palladium on a material
consfderedtromogerneous. T e pattadiumnT comntent of tire sampte ties preferabty between
part$ per thousand (%o) by mass. Fineness above 999 %o can be determined usingras
metHod by difference (e.g. ISO 15093).

This|method is also intended to be used as one of the recommended methods fenthe deter
finenless in jewellery alloys covered by ISO 9202.

2

Normative references

Therk are no normative references in this document.

Terms and definitions

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

[SO dnd IEC maintain terminology databases for use in standardization at the following add

31

ISO Online browsing platform: available athttps://www.iso.org/obp

IEC Electropedia: available at https: /fwww.electropedia.org/

palladium sponge

palladium obtained after calcination of the palladium dimethylglyoxime precipitate

4

Principle

The sample is dissalved in aqua regia. Palladium is precipitated with dimethylglyoxime. Th
dimgthylglyoxime/complex precipitate is converted by ignition to metallic palladium which

If present, silver is separated as silver chloride.

Co-precipitated alloying elements are tested in the re-dissolved palladium sponge and mea
for ekample, an inductively coupled plasma optical emission spectrometer (ICP-OES), and
applied.

5

50 and 999
pectroscopy

'mination of

Iresses:

e palladium
is weighed.

sured using,

A correction

Reagents

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

5.1 Hydrochloric acid (HCI), with a mass fraction of approximately 30 % to 37 % of HCI.

5.2 Diluted hydrochloric acid, consisting of a mix of one volume of hydrochloric acid (5.1) and one
volume of water.
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5.3 Nitric acid (HNO;), with a mass fraction of approximately 65 % to 70 % of HNO;.

5.4 Diluted nitric acid, consisting of a mix of one volume of nitric acid (5.3) and one volume of water.

5.5 Aqua regia, consisting of a mix of three volumes of hydrochloric acid (5.1) and one volume of
nitric acid (5.3).

5.6 Ethanol, with a mass fraction of 96 %.

5.7 Dime

5.8 Satur
(5.7) in boil
overnight.

5.9 Satur

thylglyvoxime.

ated aqueous solution of dimethylglyoxime, obtained by mixing dimethylglyo
ing water until dimethylglyoxime does not dissolve anymore, and letting the solution|

ated ethanol solution of dimethylglyoxime, obtained by mixing “dimethylglyo

(5.7) in ethanol (5.6) until dimethylglyoxime does not dissolve anymore, andAdetting the solution

overnight.

5.10 Redu¢ing gas, such as hydrogen or a hydrogen/nitrogen mixture:

5.11 Inert

pas, such as carbon dioxide or nitrogen.

6 Apparptus

6.1 Custo

imary laboratory apparatus.

6.2 Redu¢tion apparatus, see Figure A.1.

6.3 Porcelain crucibles, of preferably ‘20 ml to 45 ml volume.

6.4 ICP-0O

6.5 Muffl

EES, capable of determining traces of metals.

p furnace, capabile of attaining at least 900 °C.

6.6 Ashlefs filter paper, capable of retaining particles greater than 3 pm.

6.7 Analyjtical'balance, with a reading accuracy of 0,01 mg.

Xxime
stay

Xxime
stay

7 Sampling

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

8 Procedure

8.1 Preliminary analysis

WARNING — Suitable health and safety procedures should be followed.

When the composition of the samples is unknown, a preliminary analysis by suitable means shall be
used to determine the approximate composition of the material, e.g. XRF (X-ray fluorescence) analysis.

© IS0 2023 - All rights reserved
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8.2 Preparation of samples free of silver

Flatten the sample (if necessary) to less than 0,5 mm thick, weigh at least two samples of the alloy
containing approximately 250 mg of palladium accurately to 0,01 mg and transfer it to a glass beaker
(preferably of 150 ml).

Sample mass may be increased to contain up to 1 g of palladium, provided all other masses and volumes
are adapted. The palladium precipitate is voluminous and this aspect should be considered while
deciding the mass of the sample.

Add 10 ml to 15 ml of aqua regia (5.5), dissolve on a hot plate. After dissolution, evaporate to 5 ml to

7 ml

and add fauwr dranc afbhudrachlaoric acid (1) Allowrta canl
T oo T ey S o PO O Ty O o e o et (2t oYy to-C oo

Diss@lution may be performed in a sealed container under pressure. In that case, the vol

regig

8.3

Flatt
cont

(pref

Add
for 2
coag

place.

Filte
beak
acid
prec

8.4

Tran|
of di
soluf]
Add

appr

Leav
the f
such
Tran
flat

(5.5) may be adapted to optimize the dissolution.

Preparation of samples containing silver

en the sample (if necessary) to less than 0,5 mm thick weigh at léast two samples
hining approximately 250 mg of palladium accurately to 0,01 mg.ahd transfer it to a
erably of 150 ml).

10 ml of diluted nitric acid (5.4), cover the beaker with a“watch glass and heat at 7(
0 min. Add 30 ml of hydrochloric acid (5.1). An insoluble’silver chloride is formed. H
ilation of the precipitate and evaporate the solution t0:20 ml. Allow it to settle for 14

" the supernatant solution and keep the precipitate into the beaker. Collect the filtratg

(5.2), boil for 1 min to 2 min, filter the solition and repeat until the precipitate is whi
pitate with water.

Precipitation of palladiumwith dimethylglyoxime

sfer the solution (from 8.2).orthe filtrate (from 8.3) into a 1 000 ml Erlenmeyer flask
uted hydrochloric acid (5.2) and mix well. Add 100 ml of saturated aqueous dimet

100 ml of saturated(ethanol dimethylglyoxime solution (5.9) and mix well. Add hot
bximate volume 0f.750 to 800 ml.

e to settle fop-I\, filter over a filter paper (6.6) and wash with 600 ml to 700 ml of hot W

as vacuum filtration on a Gooch funnel. Wipe the Erlenmeyer flask with a second filter]
sfer theprecipitate and the filter paper to a porcelain crucible (6.3). Tap the filter pape
urface and dry in an oven at 110 °C to 120 °C for 3 h.

ime of aqua

of the alloy
rlass beaker

°C to 80 °C
eat for good
h in a dark

ina 250 ml

er. If the silver chloride precipitate is coloured yellow, add the 1 ml to 2 ml of diluted hydrochloric

te. Wash the

Add 100 ml
hylglyoxime

ion (5.8) and mix wellt Add hot water to an approximate volume of 450-500 ml and mix well.

water to an

ater. Collect

Itrate for determination of palladium by ICP-OES (6.4). Alternative filtration methods may be used,

paper (6.6).
I to obtain a

Heat the crucible gently (for about 40 min] first to char the paper and then to decompose the palladium
complex. When all fuming has ceased, ignite at 800 °C = 50 °C for 1 h.

Significant absorption of oxygen can take place during ignition. Oxidation can be avoided by calcining
under reducing gas (5.10), using the device or an equivalent presented in Annex A, followed by cooling
under inert gas (5.11) or reducing gas (5.10). Not using a reducing gas can lead to the presence of a large
quantity of oxides. In that case, the partially oxidized palladium shall be reduced to the metallic state
by heating it in presence of reducing gas (5.10).

Weigh the palladium sponge obtained.
NOTE1 The filter paper can be transferred into a previously weighed crucible placed into a larger crucible.

The mass of the palladium sponge can be determined by weighing the crucible with the sponge and by deducting
the crucible weight.
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The crucible with the sponge should be stored in a desiccator before weighing the sponge.

Dissolve the palladium sponge in 20 ml of aqua regia (5.5). Measure the co-precipitated elements by
suitable means such as ICP-OES (6.4), using calibration solutions with a composition similar to the
composition of the palladium sponge.

9 Calculation and expression of results

9.1 Calculation

If the final
by mass perj

eigted Tmass exciusivety comtains pattadium, catcutate the pattadiumcontent, Wig, 1

thousand (%o) using Formula (1):

+m
37M2 103
my

n
Wpq =
where
my ist

e mass of the sample, in milligrams;

m, is the mass of palladium in the filtrate, in milligrams;

msy ist

If the final }
mass per th

m
Wpg =

where m, is

9.2 Repe

The results
thousand (¢

e final mass of the palladium sponge, in milligrams.

veighed mass contains other elements, calculate the palladium content, Wpy, in par

busand (%o) using Formula (2):

+m, —m
my

the total mass of other elements contained in the palladium sponge, in milligrams.

atability

ho) of palladium. If the.variation is greater than this, the assays shall be repeated.

10 Test report

ort shall inclide at least the following information:

fation 0f the sample including source, date of receipt, form of sample;

glprocedure;

of duplicate determinations shall correspond to better than three parts by mas;j

parts

@)

ts by

(2)

per

used by reference to this document, i.e. ISO 11490:2023;

if relevant, any deviations from the method specified in this document;

any unusual features observed during the determination;

identification of the laboratory carrying out this analysis;

signature of the laboratory manager and operator.

The test rep|
a) identifi
b) samplin
c¢) method
d)

values;
e)
f)
g) date of test;
h)
i)
4

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

Reduction apparatus example

Figure A.1 shows an example of a reduction apparatus.

2
Key
drucible
gas burner
a has flow.

Figure A.1 — Reduction apparatus
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