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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 dgéument 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 13756:2015(E)

Jewellery — Determination of silver in silver jewellery
alloys — Volumetric (potentiometric) method using
sodium chloride or potassium chloride

1 Scope

This|International Standard specifies a volumetric method for the determination of silyer in silver
jewellery alloys, preferably within the range of fineness stated in ISO 9202. These alloys may contain
coppgr, zinc, cadmium, and palladium. Apart from palladium, which must be precipitated before
cominencing titration, these elements do not interfere with this method of determination.

NOTH This method is an alternative recommended method to ISO 11427.

2 Normative references

The following documents, in whole or in part, are normatively‘referenced in this docunjent and are
indigpensable for its application. For dated references, only,the edition cited applies. For undated
referfences, the latest edition of the referenced document (including any amendments) applies.

ISO 11596, Jewellery — Sampling of precious metal alloysfor and in jewellery and associated groducts

3 Principle
The $ample is dissolved in dilute nitric acid.(The silver content of the resulting solution is{determined
by titration with standard sodium chlotide or potassium chloride solution using a pofentiometric
indidation of the equivalence point.

4 Reagents

Durihg the analysis, unless-otherwise stated, use only reagents of recognized analytical grade and only
distilled water or waterofequivalent purity.

4.1 | Nitric acid (HHNO3), 33 % HNO3 (mass fraction), with sufficiently low content of halideq (check with
silver nitrate test).

4.2 | Sodium chloride solution, ¢(NaCl) = 0,1 mol/l.
Dissolve’5,84 g of sodium chloride (dried at 105 °C) in water and dilute to 1 000 ml.

4.3 Potassium chloride solution, ¢(KCl) = 0,1 mol/l.

Dissolve 7,44 g of potassium chloride (dried at 105 °C) in water and dilute to 1 000 ml.

4.4 Disodium dimethylglyoxime octahydrate solution.

Dissolve 10 g of disodium dimethylglyoxime octahydrate in 1 000 ml of water.

4.5 Silver, minimum purity 999,9 parts per thousand (%o) by mass.

© IS0 2015 - All rights reserved 1
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5 Appar

5.1 Custo

:2015(E)

atus

mary laboratory apparatus.

5.2 Motor-driven plunger or piston-type burette, linked to potentiometer or automatic titrator and

capable of d

elivering increments of 0,05 ml at the equivalence point.

5.3 Titration apparatus, with combination silver electrode or silver chloride coated silver electrode

and Hg/Hg»

S04 electrode or other suitable reference electrode.

A silver chlofride coating can be obtained by electrolysis, branching a silver electrode as anode in a d

hydrochlori
density of 1
silver chlori

5.4 Analyj

6 Sampl

The samplin]

C acid solution c¢(HCI) = 0,1 mol/1. After suitable surface preparation, apply an anodic.cu
mA/cm? for approximately one hour, until the silver surface is completely coyered
de.

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

ling

g procedure for silver and silver alloys shall be performed,ifikaccordance with ISO 115

7 Procedure

WARNING -
7.1 Detel

7.1.1 Pre

Weigh, to th
to glass bea
tops of the b
cool. Rinse {
volume of w
apparatus (}

The mass o
portion.

7.1.2 Tity
Add, via th

— Suitable health and safety procedures should be followed
'mination of sodium chloride or potassium chloride standard solution fact

paration of silver standards

e nearest 0,01 mg, three samples,.€ach of 300 mg to 500 mg of silver (4.5), and transfer
kers. Add 5 ml of nitric acid {4.1) to each, and warm gently to dissolve the silver. Kee
eakers covered with wateh\glasses. Heat until evolution of nitrogen oxides ceases. All
he watch glasses into beakers. Transfer to the titration apparatus (5.3). Add the mini
ater, within the rangé of about 20 ml to 60 ml, to satisfy the requirements of the titr
b.3) with respect td-measurement and stirring.

ation.of standard silver solution

ilute
rrent
with

them
b the
w to
mum
htion

" the standardisilver samples should lie within 20 mg of the mass of silver in the sample

e (plunger-burette (5.2) under continuous stirring, sufficient sodium chloride stan

dard

solution (4.2) or potassium chloride standard solution (4.3] to precipitate about 95 % of the silverin the
solution. Titrate the remaining silver in such a manner that the equivalence point can be interpolated
from 0,05 ml additions of the sodium chloride or potassium chloride standard solution.

NOTE

This split titration approach can be effected automatically using an automatic titrator with so called

dynamic volume dosing based on the measured potential difference across the electrodes in the titration

apparatus (5.3

3).
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Calculation of sodium chloride or potassium chloride standard solution factor

The sodium chloride or potassium chloride standard solution factor, F, is calculated using Formula (1)

M pgF
VagF
where
mpgr  is the mass of silver, in milligrams;
npr—is-the-volume-of soditm-chloride-orpotassivm-chlorideselutionatequivalencepoint, in
millilitres.
The factor determinations shall not differ from each other by more than 0,05 %, relative value. The

mean value, F, shall be used in subsequent calculations for maximum accuracy, The sodium chloride or

pota
samyj

7.2

7.2.%

Weig
silve
the 4
oxid¢
(5.3)

7.2.2

Palladium, if present, shall be eliminated by adding an aqueous solution of disodium dimet

octal

7.2.3

Proc
obta

5sium chloride standard solution factor shall be determined immediately: before an
le portions.

Determination

Preparation of the sample solution

h, to the nearest 0,01 mg, two sample portions, eachicentaining between 300 mg an
[, and transfer them to glass beakers. Add 5 ml of nitricacid (4.1) to each and warm gentl
lloy. Keep the tops of the beakers covered with-Watch glasses. Heat until evolution
s ceases. Allow to cool. Rinse the watch glasses-into beakers. Transfer to the titratio
Add water as per 7.1.1.

Elimination of palladium

nydrate (4.4). For each 100 mg of palladium, add 50 ml of this solution before commenci

Titration of the sample'solution

bed exactly as per the standard solution. It may be necessary to carry out a pilot dete]
n an approximatewalue of the silver content.

Calculation and expression of results

Calculation

hlysis of the

500 mg of
to dissolve
of nitrogen

N apparatus

hylglyoxime
ng titration.

mination to

Mpgs =F-Vpgs (2)
where
is the sodium chloride or potassium chloride standard solution factor, in milligrams of
silver for each millilitre of solution;
Vags  is the volume of sodium chloride or potassium chloride at equivalence point, in millilitres.
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