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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

i

3.3.1
the @

3.3.2
thec

can’ 1s used to Indicate that something 1s possible, for example, that an organization g
s able to do something

of the ISO/IEC Directives, Part 2 (sixth edition, 2011) defines a requirementastan “e

r individual

Kpression in

ontent of a document conveying criteria to be fulfilled if compliance with‘the document is to be
claimed and from which no deviation is permitted.”

ofthe ISO/IEC Directives, Part 2 (sixth edition, 2011) defines arecomfmeéndation asan “g
bntent of a document conveying thatamong several possibilities oneiSrecommended as

suitable, without mentioning or excluding others, or that a certain caurse of action is prefe

nece
but n

ssarily required, or that (in the negative form) a certain possibility or course of action if
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INTERNATIONAL STANDARD

ISO 11427:2014(E)

Jewellery — Determination of silver in silver jewellery
alloys — Volumetric (potentiometric) method using
potassium bromide

1 Scope

This
jewe

These alloys may contain copper, zinc, cadmium, and palladium. Apart from pdlladium,

be p

detefmination.

This
cove

2 Normative references

The

indigpensable for its application. For dated references, only the edition cited applies. |
referjences, the latest edition of the referenced document (including any amendments) appl

ISO 11596, Jewellery — Sampling of precious metaballoys for and in jewellery and associated p

3 Principle

The
by t

equiyalence point.

4 Reagents

Duri
disti

4.1
nitra|

4.2

lery alloys, preferably within the range of fineness stated in ISO 9202.
ecipitated before commencing titration, these elements do not interferelwith thij
method is intended to be used as the referee method for the determination of finen

red by 1SO 9202.

following documents, in whole or in part, are normatively referenced in this docunj

sample is dissolved in dilute nitkid acid. The silver content of the resulting solution is
tration with standard potassium bromide solution using a potentiometric indic3

hg the analysis] unless otherwise stated, use only reagents of recognized analytical gr4
led water of\water of equivalent purity.

Nitricacid; 33 % HNO3 (mass fraction), with sufficiently low content of halides (chec

International Standard method describes a volumetric method for the determinatioﬂl of silver in

which must
method of

bss in alloys

ent and are
For undated
es.

roducts

determined
ition of the

de and only

k with silver

re tést).

Potassium bromide, solution, ¢ (KBr) = 0,1 mol/L.

Dissolve 11,901 g of potassium bromide (dried at 105 °C) in water and dilute to 1 000 ml.

4.3

Disodium dimethylglyoxime octahydrate solution.

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

4.4

© ISO
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5 Apparatus

5.1 Customary laboratory apparatus.

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

and capable

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

5.3 Titration apparatus, with combination silver electrode coated with silver bromide and Hg/HgS04
or other suitable reference electrode.

5.4 Analyj

6 Sampl

The samplin]

7 Procedure

WARNING -

7.1 Detel

7.1.1 Preparation of silver standards

Weigh threse
transfer the
to dissolve
nitrogen oxi
water requi
and stirring

The mass o

7.1.2 Titr

Add, viathe
to precipitat
the equivale

ling

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

g procedure for silver and silver alloys shall be performed in accordance'with ISO 115

— Suitable health and safety procedures should be followed.

'mination of potassium bromide factor

samples of silver (4.4); each of 300 mg to 500 mg, accurately to the nearest 0,01 mg
m into three glass beakers. Add 5 ml of nitric acid (4.1) to each beaker, and warm g
the silver. Tops of the beakers can be'covered with watch glasses. Heat until evoluti
des ceases. Allow to cool. Rinse the watch glasses into beakers. Add the minimum volui
red to satisfy the requirements pf\the titration apparatus (5.3) in respect of measure
Put the beaker in the titration apparatus (5.3).

htion of the standard silver solution

plunger-burette/(5.2) under continuous stirring, sufficient potassium bromide solution
e about 95%of the silver in the solution. Titrate the remaining silver in such a mannet
nce poinlt gan be interpolated from 0,05 ml additions of the potassium bromide solutid

NOTE T
called dyna

is split titration approach can be effected automatically, using an automatic titrator wif

and
ently
bn of
e of
ment

" the standard silver samples should lie within 20 mg of the mass of silver in the sample
portion (8.1).

(4.2)
that
n.

h so-
ation

i€volume dosing based on the measured potential difference across the electrodes in the titr

apparatus (5.37

7.1.3 Calc

ulation of the potassium bromide standard solution factor

The potassium bromide standard solution factor, F, is calculated using Formula (1):

F

where
MAgF

VagF

_ mAgF

VagF

is the mass of silver, in milligrams;

is the volume, in millilitres, of potassium bromide solution at equivalence point.

M
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The successive values of 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
potassium bromide factor shall be determined immediately before analysis of the sample portions.

7.2 Determination

7.2.1 Preparation of the sample solution

Weigh between 300 mg and 500 mg of sample to the nearest 0,01 mg, and transfer to a glass beaker.
Add 5 ml nitric acid (4.1) and warm gently to dissolve the alloy. Tops of the beakers can be covered with
Wat I EIQDDCD. Ilcat uuti} CVU]lblt;Ull Uf llitl Uscu UAldCD Cldolo. A}}UVV tU LUU}. P\;llDC thc vV tCh glasses
into beakers. Transfer to the titration apparatus (5.2). Add the minimum volume of wateptp satisfy the
requfrements of the titration apparatus (5.3) in respect of measurement and stirring,

7.2.1 Elimination of palladium

Palladium, if present, shall be eliminated by addition of an aqueous solution of disodium-dimethylglyoxim-
octahydrate (4.3). For each 100 mg of palladium, add 50 ml of this solution béfore commencing the titration.

7.2.3 Titration of the sample solution
Procged exactly as for the standard solution. It can be necessary to carry out a pilot detefmination to

obtaln an approximate value of the silver content.

8 Calculation and expression of results

8.1 | Calculation

The mass, mags, in milligrams of silver in.the'sample portion is calculated using Formula (2]):
Mpgs =F -V pgs (2)

where

is the mean value of the potassium bromide standard solution factor expressed in mil-
ligrams of\silver for each millilitre of solution;

T

Vags  is theyeolume, in millilitres, of potassium bromide at equivalence point.

The gilver confent of the sample, Wjg, in parts per thousand (%o) by mass is calculated using Formula (3):

i
W8 .10° (3)
mc
where
ms is the mass, in milligrams, of the sample. (7.2.1).

8.2 Repeatability

The results of duplicate determinations shall agree to better than 1 part per thousand (%o) by mass of
silver. If the variation is greater than this, the assay shall be repeated.
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