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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”1s 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, oneiS$)recommended as [particularly
suitable without mentioning or excluding others, or that a certain cotirse of action is prefefred, but not
necepsarily required, or that (in the negative form) a certain possibility or course of action is|deprecated,
but rfot prohibited.”

© ISO 2015 - All rights reserved v
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Jewellery — Determination of palladium in palladium
jewellery alloys — Gravimetric determination with
dimethylglyoxime

1 Scope

This
palld

Thes|
elem

International Standard specifies a gravimetric method for the determination of-
dium jewellery alloys, preferably within the range of fineness stated in ISO 9202,

e alloys may contain silver, indium, gallium, copper, cobalt, nickel, tin, and ruthénjum. Co
ents have to be determined by a suitable method and a correction applied.

2 Normative references

The
indisg
refer

ISO 1

The 4
is se
palla

4.1
only

4.2
4.3

4.4

following documents, in whole or in part, are normatively referenced in this documnj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

1596, Jewellery — Sampling of precious metal alloys for-and in jewellery and associated g

Principle

ample is dissolved in aqua regia. Palladium\is precipitated with dimethylglyoxime. If py
parated as silver chloride. The palladitun dimethylglyoxime compound is converted
dium by ignition and the latter is thén-determined gravimetrically.

Reagents

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

Nitric acid (HNO3), approximately 65 % to 70 % HNO3 (mass fraction).
Hydroghloric acid (HCI), 30 % to 37 % HCI (mass fraction).

Diluted hydrochloric acid, 8,5 % (mass fraction).

alladium in

precipitated

ent and are
For undated
es.

roducts

esent, silver
to metallic

hl grade and

4.5

Dimethylglyoxime solution.

Dissolve 10 g of dimethylglyoxime in 1 000 ml of ethanol.

4.6

4.7

Ammonium chloride.

Diluted nitric acid, 1,39 %.

Cautiously add 10 ml of nitric acid (4.2) to 1 000 ml of water and mix.

4.8

© ISO

Hydrofluoric acid, 40 % (mass fraction).
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4.9 Diluted sulphuric acid, 50 % (mass fraction).

4.10 Reducing gas, such as hydrogen or a hydrogen/nitrogen mixture.

4.11 Inert gas under pressure, carbon dioxide or nitrogen are usual.

4.12 Aqua

Mix three volumes of hydrochloric acid (4.3) and one volume of nitric acid (4.2).

regia.

5 Appar
5.1 Custo

5.2 Redu(

5.3 Platin
54 AASo
5.5 Muffl
5.6 Ashle
5.7 Analyj
6 Sampl

atus

mary laboratory apparatus.

'tion apparatus, see Figure A.1.

um dishes, of volume 10 ml.

I ICP-OES, or other means of determining traces of metal.

e furnace, capable of attaining at least 900 °C.

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

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

ling

The samplinjg procedure shall be performed in accordance with ISO 11596.

7 Procedure

WARNING 1+ Suitable healthand safety procedures should be followed.

7.1 Flatte
palladium a
and heat at
hydrochlori

C acidi(4:3) to complete the dissolution.

n the sample/toless than 0,5 mm thick and weigh a sample containing 150 mg to 200 g of
ccurately t0,0,01 mg. Transfer it to an 800 ml tall-form beaker. Add 10 ml of nitric acid
70 °C to.80 °C for 20 min in the beaker covered with a watch glass before adding 30

(4.2)
ml of

7.2 Ifinso

121 31 Ja1 LA | £ 1 ) I N 1 q 4 41 deoll o] e - A l d
UUIT SIIVET CITUTTUT TUTLILS, UI'TAR UIIS UP WILT A 51dS5S5 TUU TU TIISUT T UIATU AIT UIT TIITUAIN IS UISSU ved.

7.3 Removethe watch glassand gently evaporate to dryness. Dissolve the residue in 10 ml of hydrochloric
acid (4.3) and dilute to about 100 ml.

7.4 Ifaprecipitate forms, allow it to settle for 12 h in a dark place. Filter and wash with dilute nitric acid
(4.7), retaining the precipitate for the determination of traces of palladium using suitable apparatus (5.4).

7.5 Add 20 ml of hydrochloric acid to the clear solution from 7.3 (or filtrate and washings from 7.4).
Dilute to approximately 400 ml, cool to 15 °C, and add dimethylglyoxime solution in 5 ml portions up to a
total of 30 ml for every expected 100 mg of palladium.

© ISO 2015 - All rights reserved
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7.6 Leave to settle for 1 h, filter and wash with dimethylglyoxime solution (4.5) diluted 10 times with
water. Retain the combined filtrate and washes for determination of palladium using suitable apparatus

(5.4)

and correct the final result.

7.7 Transfer the precipitate and filter to a tared porcelain crucible. Tap the filter to obtain a flat surface
and dry in an oven at 110 °C to 120 °C for 3 h. Cover with a layer of ammonium chloride (4.6) about 3 mm
thick (about 4 g for a crucible of diameter 40 mm) to prevent loss of palladium during ignition.

7.8 Heat the crucible gently (for about 40 min) first to char the paper and then to decompose the
palladium complex and drive off the ammonium chloride. When all fuming has ceased, ignite at 800 °C

+50

NOTH

7.9
redu

7.10

7.11
add 1
extrg
thos
700

7.12
detel

Yalli ol 4.1
U I0I 1 11.
The ammonium chloride decomposes at 340 °C.

The partially oxidized palladium is reduced to the metallic state by heating in the
Cing gas (4.10) and allowing to cool in an inert gas atmosphere (4.11).

Weigh the product to obtain an approximate mass of palladium.

Transfer the impure palladium to a platinum dish (5.3). Meisten with hydrofluoric ag
hree drops of dilute sulfuric acid (4.9). Heat until fumes stdrt to evolve from the solutio
ctthe residue with alittle hot water. Filter and wash with water. Combine the filtrate and
e from the previous filtration. Transfer the palladium,and-filter to a crucible, ignite at ap
C, and reduce as described in 7.9. Reweigh to obtain the final mass.

If contamination of the palladium is suspectedsit shall be dissolved in aquaregia (4.12).
mined by a spectrometric method and theirfrass subtracted from the final mass of pallg

palladium, shall be cleaned by repeating the process in 7.1 to 7.11.

7.13
AAS

The combined filtrates and washes’ are tested for palladium by instrumental mean;
br [CP-OES (5.4). Excess dimethylglyoxime is destroyed by evaporation to dryness, then|

residue with aqua regia (4.12). The resulting solution is compared with standard palladiu

contd

8 ¢

8.1

If thy
by m|

iining equivalent quantitiesof acids and spectroscopic buffers.

Calculation andcexpression of results

Calculation

final weighed mass contains exclusively palladium, calculate the palladium content |
ass perthousand (%o) using Formula (1).

presence of

id (4.8) and
n, cool, then
washes with
proximately

he elements
dium, or the

, usually an
treating the
m solutions

Vpq in parts

, m3 +m2

-

1['\3
Pd — P vy
my

where

m1 is the mass, in milligrams, of the sample;

my is the mass, in milligrams, in the filtrate;

m3 is the final mass, in milligrams.

© ISO

2015 - All rights reserved
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If the final weighed mass contains other elements, calculate the palladium content Wpq in parts by mass
per thousand (%o) using Formula (2).

Wpy =872 7 Mx 103 (2)

where

my is the total mass, in milligrams, of other elements.

The palladium content Wpq in parts by mass per thousand (%o) is corrected for the mass my, of palladium

i 1 Ll | H dao 7 4 3 A | P SoN)
1n the Sl]Ver CIToTTaCc pT C\,lyltatcu T 77T O STITg T OTTITU T (I~

my+m,—m, +m
Wpq =—F Zm XY «103 (3)
1

where

my, is the mass, in milligrams, of palladium in the silver chloride.

8.2 Repeptability

The results pf duplicate determinations shall correspond to better thanfive parts per mass per thousand
(%0) of palladium. If the variation is greater than this, the assays shall be repeated.

9 Testre¢port

The test replort shall include the following information:

a) identifi¢ation of the sample including source, ddte of receipt, form of sample;
b) sampling procedure;

c) the method used by reference to this International Standard, i.e. ISO 11490;
d) palladiym content of the sample, inparts by mass per thousand (%o), as single values and mean v3glues;
e) ifrelevdnt, any deviations from the method specified in this International Standard;
f) any unusual features observed during the determination;

g) date of fest;

h) identifi¢ation efithe laboratory carrying out this analysis;

i) signature-ofithe laboratory manager and operator.

4 © IS0 2015 - All rights reserved
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Annex A
(informative)

Reduction apparatus according to Rose

Key
das flow

lidded Rose crucible
das burner

Figure A.1 — Reduction apparatus
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