INTERNATIONAL
STANDARD 1

ISO
1426

Third edition
2014-12-15

Corrected version

2014-12-15

Jewellery — Determination’of g
gold jewellery alloys —Cupella
method (fire assay)

Joaillerie — Dosage de l'or dans les alliages d’or pour la bj
joaillerie — Méthode de coupellation (essai au feu)

Id in
ion

ijouterie-

-_— Reference number
=/ N— 1SO 11426:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=40f0f046b11856cadf7a706fa8f39c3d

ISO 11426:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=40f0f046b11856cadf7a706fa8f39c3d

ISO 11426:2014(E)

Contents Page
FFOT@WOTM ........oocccceee o858 iv
IIUETOQUICEION. ...t \%
1 SCOPIC ...t 1
2 NOITNATIVE TEECI@INCES ..........ccccocovoovveieissse st 1
3 PIIIICIPII@ ...t 1
4 Reagents 1
5 APPATARUS ..ot M 2
6 SAMPIIING ... T e 3
7 PIOCEAUTE...........ooccccoiroecees st s 3
7.1 General w3
7.2 Yellow and red gold alloys, free of nickel, and palladium white geld alloys ....... .3
721 ASSAY SAMPLE ..o s .3
7.2.2  Proof assay SAMPLES ... Saees oo 3
7.2.3  Cupellation and treatment of precious metal BUEtONS ... 3
7.2.4  Parting of the silver/gold samples
7.3 White gold alloys containing nickel ...yl
78 T S €Y 4 U =) OO SO
7.3.2  Cupellation with additional lead
7.3.3  Scorification ... Py
7.4  White gold alloys containing palladiumi ...
7.5 Gold alloys incorporating more than40 % SIlVer ... 5
7.6 Alloys containing 999 %0 SOId. ... .0 e | 5
8 Calculation and expression Of TESULES. ... s 5
8.1 Proof assay sample factor. e
8.2 Calculation of gold content:.
8.3 REPEALADTIILY s 5
9 T@ST TEPOTE ... o s s 6
BIibHOGIAPIY ..o e 7

© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=40f0f046b11856cadf7a706fa8f39c3d

ISO 11426

:2014(E)

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” s 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€ument 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 one.iSorecommended as [particularly
suitable, without mentioning or excluding others, or that a certain caurse of action is prefefred but not
necepsarily required, or that (in the negative form) a certain possibility or course of action i deprecated
but rfot prohibited.”
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INTERNATIONAL STANDARD

ISO 11426:2014(E)

Jewellery — Determination of gold in gold jewellery alloys
— Cupellation method (fire assay)

1 Scope

This International Standard specifies a cupellation method (fire assay) for the determination of gold in
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procedure is applicable specifically to gold alloys incorporating silver, coppey; and
fications are indicated where nickel and/or palladium are present in the so-called whit
b1l as for alloys containing 990 or more parts per thousand (%o) of gold.

International Standard is intended to be used as the recommended mmethod for the de
eness in alloys covered by ISO 9202.

Normative references

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-afloys for and in jewellery and associated ¢

Principle

bold alloys are inquarted with silver, compounded with lead, and cupelled in a cupella
a precious metal button is obtained. After flattening and rolling, the silver is extracted
c acid and the gold weighed«Possible systematic errors in the procedure are eliminated|
lard proof samples in parallel.

Inquartation is the)addition of silver to gold alloys in a specific ratio in order to enable {
rom silver by means-gfinitric acid.
Reagents

hg the analysis, unless otherwise stated, use only reagents of recognized analytical gr4
ledawater or water of equivalent purity.

9 parts per

zinc. Some
e gold alloys,

termination

ent and are
Ffor undated
es.

roducts

tion furnace
| (parted) in
by assaying

he parting of

ide and only

4.1 Nitricacid (HNO3), 33 % (mass fraction), with sufficiently low content of halides (check with silver
nitrate test).

4.2 Nitricacid (HNO3), 49 % (mass fraction), with sufficiently low content of halides (check with silver
nitrate test).

4.3

Lead, assay grade, free of precious metals and bismuth, as foil, beads, or tablets.

4.4 Pure silver, for inquartation, minimum purity 999 parts per thousand (%o) by mass, free of gold
and platinum group metals.

4.5

© ISO
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999,9 parts per thousand (%o) by mass, and

parts per thousand (%o) by mass.

for determination of gold between 333 and 990 parts per thousand (%o) by mass, minimum purity

for determination of gold more than 990 parts per thousand (%o) by mass, minimum purity 999,99

4.6 Pure palladium, for proof samples, minimum purity 999,5 parts per thousand (%o) by mass,

free of gold.

4.7 Nickel, for proof samples, in a form of an appropriate pre-alloy (free of precious metals).

4.8 Coppé¢r (foil or wire), for proof samples, minimum purity 999 parts per thousand (%o) by Ilnass,
free of gold and platinum group metals.

4.9 Sodiumtetraborate (NazB407), anhydrous.

5 Apparatus

5.1 Ordinfary laboratory apparatus.

5.2 Cupellation furnace, in which an oxidizing atmosphere can be'maintained.

CAUTION —

5.3 Magn

metal oxides.

- A standard muffle furnace is not satisfactory for-this purpose.

psia cupels, in form of single or block cupels, capable of absorbing the resulting lead and|

5.4 Parting flasks or nitric acid resistant basket, with thimbles.

5.5
5.6
5.7 Assayj
5.8 Polisk
5.9 Polis}k

reserved for

Annealing crucibles, made of refractory materials.

Cupellation tongs.

pliers.
led anvil, which/may be replaced by a press, polished and reserved for this purpose.

jed hamimer, of minimum mass 400 g, which may be replaced by a press, polished
this purpose.

5.10 Scori

icatiom dishres; usuatty of 50T i diameter:

5.11 Jewellers’ rolls.

5.12 Scorification tongs.

5.13 Assay

cleaning brush.

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

base

and

© ISO 2014 - All rights reserved
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6 Sampling

The sampling procedure for jewellery gold alloys shall be performed in accordance with ISO 11596.

7 Procedure

WARNING — Suitable health and safety procedures should be followed.

7.1

General

Whe
used

7.2

7.2.%

Tran
0,01
cons
(4.4)

7.2.2

Weig
whic
assayj
addif

Trea

7.2.3

Placd
(5.3)

Placd
in th
oxidi
Alloy
(5.7)
adhe)
anne

the composItion of the Samplies 1S UNMKIoWTT, a pretiminary anatysis by suitabte med
to determine the approximate composition of the material, e.g. XRF analysis.

Yellow and red gold alloys, free of nickel, and palladium white goldalloys

Assay sample

sfer at least two samples of the alloy, preferably between 125 mg and-250 mg, weighed t
Img, into assay-grade lead foil (4.3). The mass of the foil (or foil ahd beads) should be at
dered gold alloy samples up to 200 mg, and 6 g for samples from-201 mg to 300 mg. Ad
equivalent to 2,3 to 3 times the mass of fine gold present. Rollkand compress the lead foil inf]

Proof assay samples

h, as in 7.2.1, at least two proof assay samples gf-pure gold (4.5) and pure silver (4.4
h correspond to the expected gold and silver contents (including the inquartation add
F sample. The total content of base metals-itvthe assay samples is taken into consider
ion of a corresponding quantity of copper:

[ the proof assay samples and the asgay samples in 7.2.3 and 7.2.4 in the same manner.

Cupellation and treatment of precious metal buttons

the assay and the proof(assay samples (7.2.2), tightly wrapped in lead foil, on mag
which have been prehéated to atleast 1 000 °C in the cupellation furnace (5.2).

the cupels with the)proof assay samples as close as possible to the corresponding as
e cupellation fufmiace maintained at 1 050 °C to 1 150 °C. Continue heating (about 25
zing conditiensuntil the cupellation process is completed. Remove the cupels from
vV the precigus metal buttons to cool down before lifting them from the cupels with the

Squeeze_the buttons and brush their undersides carefully with a brush (5.13) to

al by heating just to red heat.

s should be

the nearest
least 4 g for
H pure silver
0 a tightball.

l) in masses
ition) of the
ation by the

hesia cupels

say samples
min) under
the furnace.
assay pliers
remove any

ring eupel material. Flatten the beads on the polished anvil (5.8) with a polished hamnper (5.9) and

Roll

contamination or loss of gold.

them into 0,12 mm to 0,I5 mm thick strips and anneal again. Roll the strips into cornets without

The cupel should be examined carefully to ensure that the precious metal bead contains all gold of the
sample. If small droplet residues are present, a full assay has to be repeated.

7.2.4 Parting of the silver/gold samples

CAUTION — For the parting operations with nitric acid, a fume hood should be kept clean and
used exclusively for this determination.

© ISO
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7.2.4.1 Parting in individual flasks

Place the precious metal cornets in parting flasks (5.4). Immerse the cornet in 20 ml of nitric acid (33 %,

see 4.1) and

bring to a boil.

Continue heating for 15 min or until the evolution of nitrous fumes has ceased, whichever is longer.

Decant, was

h with water.

Repeat the treatment using 20 ml of nitric acid (49 %, see 4.2). Transfer the gold cornets to annealing
crucibles (5.5). Dry them and anneal at 500 °C to 850 °C for about 5 min. Allow to cool and weigh.

7.2.4.2 Pg

When assay
a number of]

e

rtingimabaske

ing a series of samples of similar composition, a nitric acid resistant basket equipped
thimbles with perforated bottoms (5.4) can be used for parting the precious metal cor

C

Place the cornets in the thimbles and immerse the basket into the nitric acid (33 %, 'se€ 4.1) at §

90 °C. Bring
fumes has c

Repeat the

Finally, plac
5 min. Allow

7.3 Whit

the acid to a boil and allow to boil gently for about 15 min or until thelevolution of nit
pased. Remove the basket from the acid and wash with water.

reatment in a second bath of nitric acid (49 %, see 4.2). Allow to«dry.

e the basket containing the gold cornets in a muffle furnace/at 500 °C to 850 °C for 4§
' to cool and weigh the gold cornets.

e gold alloys containing nickel

7.3.1 General

If nickel is p
acceptable.

If nickel and|
should cont

Fesent, two equivalent variations on the method specified in this International Standar
[hese involve either the use of additionallead or scorification.

palladium are present, the samples-shall be treated in accordance with 7.4. The proofa
hin approximately the same amount of nickel.

7.3.2 Cuplellation with additionallead

It is difficul
Effective cu|
lead may be

[ to extract all the nickel in the alloy into the cupel by using the standard quantity of

pellation requires.an additional 4 g of lead (4.3) and the use of larger cupels. This

incorporated atthe start of the test, if the cupel is large enough to contain the incre

volume of mielt. Alternatively, (preferably) a button of lead is added to the hot precious metal bead i

cupel after
furnace (5.2

The proof as

he lead oxide-fumes from the initial operation have ceased. Care is needed if the cupell
) is not adapted for this addition.

says should contain approximately the same proportion of nickel as the sample.

with
nets.

bout
rous

bout

d are

Esay's

lead.
bxtra
ased
n the
htion

7.3.3 Scorification

For white gold alloys containing nickel, pre-treatment of the sample by scorification involves wrapping
itin 2 g of lead foil (4.3). The sample consists of 125 mg to 250 mg of gold, and is inquarted with silver
equivalent to 2,3 to 3 times the mass of fine gold present. Place this capsule in a scorification dish (5.10),
together with 15 g oflead and 1,5 g to 2 g of Sodiumtetraborate (4.9) and heat to 1 000 °C in the furnace.
An increased air supply may be needed to oxidize the large quantity of lead. After 20 min to 30 min,
when a liquid slag covers the surface of the dish, raise the temperature briefly to 1 100 °C (for about
2 min). Remove the dish with the tongs, cool and separate the lead button from the slag. This button,
which contains the original gold and silver, is cupelled as described in 7.2.3.

Proof gold samples made with the appropriate amount of added nickel are treated in a similar way.

© ISO 2014 - All rights reserved
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7.4 White gold alloys containing palladium

For white gold alloys containing palladium, traces of this metal can remain in the cornet after a single
cupellation and parting. With these alloys, the cornets from the sample and the proof assays should be
recupelled with 4 g of lead, silver equal to 2,5 times the mass of gold, and a small piece (about 50 mg) of
copper (4.8). Repeat the parting process and weigh the final cornets.

The proof assays should contain approximately the same amount of palladium as the sample.

7.5 Gold alloys incorporating more than 40 % silver

Thesf alloys shall be treated as yellow gold alloys, with proper allowance being made 10
silver content when determining the inquartation addition.

7.6

Alloys containing 999 %o gold

Wheh analysing samples containing approximately 999 %o gold, still increased accuracy

and

arameter control is needed.

In order to achieve the best results, proceed as stated in 7.2, introducing-the following mod

a)

b)

d)

8.1

eigh at least 250 mg of alloy; add (20 * 5) mg of copper {4.8) to the sample and a
inquartation silver as specified in 7.2.1.

or the proof assay samples, proceed exactly in the same'way as for the assay samples;
urity of 999,99 %o (4.5) and take care that the mass,ofthe added inquartation silver lies

Ir the higher

n operation

lifications.

h amount of

use gold of a
in the same

fange (10 mg). As for the assay samples, always:xun in parallel at least two proof assay samples.

After cupellation, flatten all beads, squeeze’;and clean with the assay brush so thgt they have

dpproximately the same shape and thickness; anneal the flattened beads in a muffle t
btain the same conditions of recrystallization.

the parting time are the same for.dll samples of the same series. Finally, dry and anne
41l fine gold cornets. The use of a basket (5.4) for the parting will be advantageous for t

Calculation and expression of results

Proof assay,sample factor

The proof assay;sample factor (F) is calculated using Formula (1):

_my

red heat to

Proceed to the parting of the sampling as specified in 7.2.4. Take care that the quantity of acid and

1l in parallel
his purpose.

R (W
Mg
where
mq is the mass, in milligrams, of the proof assay sample;
my is the mass, in milligrams, of the proof assay sample cornet.
© IS0 2014 - All rights reserved 5
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