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National foreword

This Part of BS 7164 has been prepared by Technical Committee PRI/23 and is
identical with ISO 1656:1996 Rubber, raw natural, and rubber latex, natural —
Determination of nitrogen content published by the International Organization
for Standardization (ISO). It supersedes BS 7164-21:1990 which is withdrawn.

Cross-references

International Standard  Corresponding British Standard

ISO 123:1985 BS 6057 Rubber latices
Part 2:1987 Sampling
(Identical)
Part 3 Methods of test

ISO 124:1992 Section 3.2:1992 Determination of total solids content of
rubber latices
(Identical)

ISO 1795:1992 BS 6315:1993 Methods for sampling and further
preparative procedures for raw, natural and synthetic

rubber
(Identical)

The Technical Committee has reviewed the provisions of ISO/TR 9272:1986 to
which normative reference is made in the text and has decided that it is
acceptable for use in conjunction with this standard.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and 11,
pages 1 to 14, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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WARNING — Persons using this International
Standard should be familiar with normal
laboratory practice. This standard does not
purport to address all of the safety problems,
if any, associated with its use. It is the
responsibility of the user to establish
appropriate safety and health practices and to
ensure compliance with any national
regulatory conditions.

1 Scope

This International Standard specifies a
macro-method and a semi-micro method for the
determination of nitrogen in raw natural rubber
and in natural rubber latex using variants of the
Kjeldahl process.

NOTE 1 The determination of nitrogen in natural rubber is
usually carried out in order to arrive at an estimate of the protein
content. Minor amounts of non-proteinous nitrogen-containing
constituents are also present, however, and in the dry solids

prepared from natural rubber latex these materials can make a
substantial contribution to the total nitrogen content.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of
applying the most recent editions of the standards
indicated below. Members of IEC and ISO maintain

registers of currently valid International Standards.

ISO 123:1985, Rubber latex — Sampling.

IS0 124:1992, Rubber latices — Determination of
total solids content.

ISO 1795:1992, Rubber, raw, natural and
synthetic — Sampling and further preparative
procedures.

ISO/TR 9272:1986, Rubber and rubber products —
Determination of precision for test method
standards.

3 Principle

A known mass of the sample is digested with a
mixture of sulfuric acid, potassium sulfate, and
catalytic amounts of copper sulfate and selenium or
sodium selenate, thereby converting nitrogen
compounds into ammonium hydrogen sulfate from
which the ammonia is distilled after making the
mixture alkaline.

The distilled ammonia is absorbed

— either in standard volumetric sulfuric acid
solution followed by titration of the excess acid
with a standard volumetric base solution;

— or in boric acid solution followed by titration
with standard volumetric acid solution (as boric
acid is a weak acid, it does not affect the indicator
used for this titration).

4 Macro-method
4.1 Reagents

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

4.1.1 Catalyst mixture or catalyst solution

CAUTION — When working with selenium,
avoid breathing vapours and/or contact with
skin or clothing. Work only with adequate
ventilation.

4.1.1.1 Catalyst mixture
Prepare a finely divided intimate mixture of

— 30 parts by mass of anhydrous potassium
sulfate (K9SO,);

— 4 parts by mass of copper sulfate pentahydrate
(CuS0O, 5H50);
— 1 part by mass of selenium powder, or 2 parts
by mass of sodium selenate decahydrate
(NaQSeO4 1OH20)

4.1.1.2 Catalyst solution

Dissolve, with heating,
— 110 g of anhydrous potassium sulfate,
— 14,7 g of copper sulfate pentahydrate,

— 3,7 g of selenium, or 7,49 g of sodium selenate,
in 600 cm? of sulfuric acid (4.1.2).

4.1.2 Sulfuric acid, p 1,84 g/em?.

4.1.3 Sulfuric acid, standard volumetric solution,
¢(Hy80,) = 0,05 mol/dm?.

4.1.4 Sodium hydroxide, standard volumetric
solution, ¢(NaOH) = 0,1 mol/dm?.

4.1.5 Sodium hydroxide, solution,
¢(NaOH) & 10 mol/dm?,

Dissolve 400 g of solid sodium hydroxide in 600 cm?®
of water.

4.1.6 Boric acid, solution, c(H3BO3) ~ 0,17 mol/dm?.

Dissolve 40 g of solid boric acid in 1 dm? of water,
warming if necessary, and cool the solution to room
temperature.

4.1.7 Mixed indicator, solution.

Dissolve 0,1 g of methyl red and 0,05 g of methylene
blue in 100 ecm?® of 96 % (V/V) ethanol.

This indicator may deteriorate during storage and
shall therefore be freshly prepared.
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4.2 Apparatus
Ordinary laboratory apparatus and

Kjeldahl apparatus, with a digestion flask of
capacity 800 cm?.

4.3 Sampling and preparation of test portion

For the determination of nitrogen in raw solid
rubber, a test portion shall be taken from the
homogenized piece, sampled and prepared in
accordance with ISO 1795.

For the determination of nitrogen in latex, a
representative portion (see ISO 123) of thoroughly
mixed latex containing about 2 g of total solids shall
be dried to constant mass as specified in ISO 124.

4.4 Procedure

4.4.1 Cut about 2 g of the rubber or dried latex,
weighed to the nearest 0,5 mg, into small pieces and
place in the digestion flask (see 4.2). Add about 13 g
of the catalyst mixture (4.1.1.1) and 60 cm? of the
sulfuric acid (4.1.2), or, alternatively, 65 cm® of the
catalyst solution (4.1.1.2). Mix the contents of the
flask by swirling, and then boil gently until the
solution is clear. Continue boiling for a further 1 h.

Allow the digestion flask and its contents to cool to
room temperature, cautiously add 200 cm? of water
and mix by swirling.

Place the receiving flask containing the absorbing
solution in position, connect the distillation unit,
then slowly add 150 cm? of the sodium hydroxide
solution (4.1.5) to the digestion flask from a
dropping funnel.

4.4.2 Carry out the absorption and titration of the
liberated ammonia by the procedure described

in 4.4.2.1 or 4.4.2.2. The temperature of the
receiving flask shall be maintained below 30 °C to
prevent any loss of ammonia.

4.4.2.1 Place 75 cm® of water and, by means of a
pipette, 25 cm? of the standard volumetric sulfuric
acid solution (4.1.3) in the receiving flask of the
distillation unit, together with two drops of mixed
indicator solution (4.1.7). Position the receiving
flask so that the end of the delivery tube from the
condenser dips below the surface of the absorbing
solution. While holding the stopper of the digestion
flask in place, thoroughly mix the contents by
swirling. Immediately commence distillation and
continue at a steady rate until 200 cm? of distillate
have been collected. If the colour of the indicator
changes, indicating alkalinity of the absorbing
solution, discontinue the determination and repeat
the procedure using more sulfuric acid or a smaller
test portion.

When the distillation is complete (normally when
the volume in the flask reaches about 300 cm?),
titrate the contents with the sodium hydroxide
solution (4.1.4), reading the burette to the
nearest 0,02 cm®.

4.4.2.2 Place 100 cm® of the boric acid

solution (4.1.6) in the receiving flask of the
distillation unit with two drops of the mixed
indicator solution (4.1.7). Carry out the distillation
as described in 4.4.2.1 and titrate the distillate with
the sulfuric acid solution (4.1.3), reading the burette
to the nearest 0,02 cm?.

4.5 Blank test

In parallel with the determination, carry out a
blank test using the same quantities of reagents
under the same operating conditions, but omitting
the test portion.

4.6 Expression of results?

4.6.1 When sulfuric acid is used as the absorbing
solution as specified in 4.4.2.1, the nitrogen content
of the rubber, expressed as a percentage by mass, is
given by the formula

0,14(V, - V4)
m

where

V; 1is the volume, in cubic centimetres, of
sodium hydroxide solution (4.1.4) required
for the titration;

Vy is the volume, in cubic centimetres, of
sodium hydroxide solution (4.1.4) required
for the titration in the blank test;

m  is the mass, in grams, of the test portion.

Express the result to the nearest 0,01 %.

4.6.2 When boric acid is used as the absorbing
solution as specified in 4.4.2.2, the nitrogen content
of the rubber, expressed as a percentage by mass, is
given by the formula

0,14(V3—Vy)
m

where

V3 is the volume, in cubic centimetres, of
sulfuric acid solution (4.1.3) required for the
titration;

V, 1is the volume, in cubic centimetres, of
sulfuric acid solution (4.1.3) required for the
titration in the blank test;

DIf the concentrations of the standard volumetric solution used are not exactly as specified in the list of reagents, appropriate

corrections should be made.
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