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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 1SO technical committees. Each member
body interested in a subject for which a technical committee has been established has
the right to be rgpresented on that committee. International organizations, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission (IEC) on all

matters of electrq

btechnical standardization.

Draft InternationEI Standards adopted by the technical committees are circulated-to

the member bodi
the ISO Council,
least 75 % apprd

s for approval before their acceptance as International Standards by
They are approved in accordance with ISO procedures requiring at
val by the member bodies voting.

International StaJuiard 1ISO 1656 was prepared by Technical Committee 1ISO/TC 45,

Rubber and rub

This second editi
constitutes a mir

er products.

bn canceis and replaces the first edition (ISQ 1656 : 1974), of which it
or revision.
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INTERNATIONAL STANDARD

1ISO 1656 : 1988 (E)

Rubber, raw natural, and rubber latex, natural —
Determination of nitrogen content

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 — The dete|
ried out in order td
amounts of non-p
present, however,

fmination of nitrogen in natural rubber is usuaily car-
arrive at an estimate of the protein content. Minor
Foteinous nitrogen-containing constituents are also
and in the dry solids prepared from natural rubber

latex these materials can make a substantial contribution to the total

nitrogen content.

2 Normati

The following

e references

andards contain provisions which, through

reference in this [text, constitute provisions of this International

Standard. At t

time of publication, the editions indicated

were valid. All standards are subject to revision, and parties'to

agreements bas
to investigate

on this International Standard are encouraged
e possibility of applying the most. recent

editions of the standards listed below. Members of 4EC and ISO

maintain registe
1ISO 123 : 1985,

1SO 124 : 1985,
content.

1SO 1795 : 1974

I1SO 1796 : 1982

s of currently valid International Standards.
Rubber latex — Sampling.

Rubber latices — Determination of total solids

Raw rubber,in bales — Sampling.

Rubber; raw — Sample preparation.

dard volumetric acid solution (as boric dacid’is a yeak acid, it

— in boric acid solution followed by titratiO{VWith stan-
does not affect the indicator used,for this titration).

4 Macro-method

4.1 Reagents

All recognized-health and safety precautions shall be
observed when'carrying out this method of apalysis.

During the analysis, unless otherwise stated, use only reagents

or 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 breath-

ing 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 potasgium sulfate
(K2S04);

— 4 parts by mass of copper suifate pentahydrate
{CuS0,4.5H,0);

— 1 part by mass of selenium powder, or 2 phrts by mass
of sodium selenate decahydrate (Na23e04.10HE0).

3 Principle

Digestion of a known mass of the sample with a mixture of
sulfuric acid, potassium sulfate, and catalytic amounts of cop-
per sulfate and selenium or sodium selenate, thereby conver-
ting nitrogen compounds into ammonium hydrogen sulfate
from which the ammonia is distilled after making the mixture
alkaline.

Absorption of the distilled ammonia either
— in standard volumetric sulfuric acid solution followed

by titration of the excess acid with a standard volumetric
base solution, or

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 cm3 of sulfuric acid (4.1.2).

4.1.2 Sulfuric acid, ¢ 1,84 g/cm3.
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4.1.3 Sulfuric acid, standard volumetric solution,
c(H,S04) = 0,05 mol/dm?3.

4.1.4 Sodium hydroxide, standard volumetric solution,
¢(NaOH) = 0,1 mot/dm3.

4.1.5 Sodium hydroxide, solution,
¢(NaOH) = 10 mol/dm3,

Dissolve 400 g of solid sodium hydroxide in 600 cm3 of water.

Place the receiving flask containing the absorbing solution in
position, connect the distillation unit, then slowly add 150 cm3
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.

4.1.6 Boric acid, solution, c{H3;BO0;) = 0,17 mol/dm?.

Dissolve 40 g of solid boric acid in 1 dm?3 of water, warming if
necessary, and cool the solution to room temperature.

4.1.7 Mixed indicator, solution.

Dissolve 0,1 g of methy! red and 0,05 g of methylene blue in
100 cm3 of 96 %|(V/V} ethanol.

This indicator ray deteriorate during storage and shall
therefore be freshly prepared.

4.2 Apparatys
Ordinary laboratgry apparatus and

Kjeldahl appanatus, with a digestion flask of capacity
800 cm3.

4.3 Sampling and preparation of test portion

For the determination of nitrogen in raw solid rubber, a test
portion shall be ftaken from the homogenized piece, sampled
and prepared in accordance with 1SO 1795 and ISO 1796.

For the determingtion of nitrogen in lateX;"a representative por-
tion (see ISO 123) of thoroughly mixed, latex containing about
2 g of total solidg shall be dried to €onstant mass as specified in
ISO 124.

4.4 Procedure

4.4.1 Cut about 27g of the rubber or dried latex, weighed to

442 1—Place—75—cmi-of-water—and—by-means—of a pipette,
25 cm3 of the standard volumetric sulfuric acid.soldtion (4.1.3)
in the receiving flask of the distillation unit, togethper with two
drops of mixed indicator solution (4.1.7). Position t

the stopper of the digestion flask in.place, thoroughly mix the
contents by swirling. Immediately commence disfillation and
continue at a steady rate unti200 cm3 of distillatg have been
collected. If the colour 6f the indicator changes] indicating
alkalinity of the absorbing solution, discontinue the determina-

tion and repeat the.procedure using more sulfuric acid or a
smaller test portiorn:
When the distiflation is complete (normally when the volume in

the flask reaches about 300 cm3), titrate the contemts with the
sodium(hydroxide solution (4.1.4), reading the bufette to the
nearest'0,02 cm3.

4.4.2.2 Place 100 cm3 of the boric acid solution {4.1.6) in the
receiving flask of the distillation unit with two dfops 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
0,02 cm3.

4.5 Bilank test

In parallel with the determination, carry out a blank test using
the same guantities of reagents under the same operating con-
ditions, but omitting the test portion.

4.6 Expression of results?)

4.6.1 When sulfuric acid is used as the absorbing solution as

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 cm3 of the sulfuric acid (4.1.2), or, alternatively, 66 cm3
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. Con-
tinue boiling for a further 1 h.

Allow the digestion flask and its contents to cool to room
temperature, cautiously add 200 cm3 of water and mix by
swirling.

speeified—in—4-4-2 1 —thenitrogen—eentent—ofthe rubber,

expressed as a percentage by mass, is given by the formula

0,14{V, — V)

m
where

V; is the volume, in cubic centimetres, of sodium hydrox-
ide solution (4.1.4) required for the titration;

1) If 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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V, is the volume, in cubic centimetres, of sodium hydrox-
ide 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

ISO 1656 : 1988 (E)

5.1.4 Sodium hydroxide, solution,
¢(NaOH) = 10 mol/dms3.

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

5.1.5 Sodium hydroxide, standard volumetric solution,
c{NaOH) = 0,02 mol/dm3, carbonate free.

5.1.6 Boric acid, solution, c(H3B03) = 0,17 mol/dm3.

Dissolve 40 g of solid boric acid in 1 dm? of water, warming if

0,14 (V3 — V)

m
where

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

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

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

Express the respit to the nearest 0,01 %.

5 Semi-micro method

5.1 Reagents

All recognized health and safety precautions shall be
observed when carrying out this method of analysis.

During the analysis, unless otherwise stated, use\only reagents

of recognized analytical grade and only distilled water or water
of equivalent plirity.

5.1.1 Catalyst mixture.

CAUTION — When working.with selenium, avoid breath-
ing vapours and/or contact with skin or clothing. Work
only with adeEuate ventilation.

Prepare a finely divided intimate mixture of

necessary, and cool the solution to room tempergture.

5.1.7 Mixed indicator, solution.

Dissolve 0,1 g of methy! red and 0,05'g of methylene blue in
100 cm3 of 96 % (V/ V) ethanol.

This indicator may deteriorate during storage and shall
therefore be freshly prepared.

5.2 Apparatus

Ordinary laboratory apparatus and

5.2.1{ Semi-micro Kjeldahl digestion appgratus, with
digestion flasks of capacity 30 cm3 and 10 cm3 (fdr an example
of a typical apparatus, see figures 1, 2 and 3).

5.2.2 Semi-micro Kjeldahl distillation unit,|with a con-
denser tube of silver, boro-silicate glass or tin (fo an example,
see figures 4 to 9).

5.2.3 Semi-micro burette, of capacity 5 cmf or 10 cm3,
graduated in 0,02 cm3 divisions.

5.3 Sampling and preparation of test portion

For the determination of nitrogen in raw solid rubber, a test
portion shall be taken from the homogenized pigce, sampled
and prepared in accordance with 1SO 1795 and 150 1796.

tion {see ISO 123) of thoroughly mixed latex conftaining about

0,1 g of total solids shall be dried to constant ma

For the determination of nitrogen in latex, a representative por-
SLE as specified

— 30 parts by mass of anhydrous potassium suifate
(K,S0y);

— 4 parts by mass of copper sulfate pentahydrate
(CUSO4.5H20) H

— 1 part by mass of selenium powder, or 2 parts by mass
of sodium selenate decahydrate (Na,SeQ,4.10H,0).

5.1.2 Sulfuric acid, ¢ 1,84 g/cm3.

5.1.3 Sulfuric acid, standard volumetric solution,
clH;80,4) = 0,01 mol/l.

m1SO124.

5.4 Procedure

5.4.1 Weigh, to the nearest 0,1 mg, 0,1 t0 0,2 g of the rubber
or dried latex and place in a digestion flask (see 5.2.1). Add
about 0,65 g of the catalyst mixture (5.1.1) and 3,0 cm3 of the
sulfuric acid (5.1.2) and heat the contents carefully to the
boiling point. Continue boiling for a further 30 min after the
digest has become clear and green with no yellow tint.

NOTE — Excess beoiling, as indicated by a tendency for the digest to
solidify on cooling should be avoided, since this may lead to loss of
nitrogen.
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Bring the water in the steam generator of the distillation unit to
the boil and pass steam through the distillation apparatus
(6.2.2), including the receiving flask, for at least 2 min. The
water-jacket of the condenser shall be emptied of water during
the steaming-out operation. Meanwhile, cool the digestion
flask to room temperature or below, add 10 cm3 of water and
immediately transfer the contents to the distillation flask at the
conclusion of the steaming-out process. Complete the transfer
by rinsing three times with 3 cm3 portions of water and draining

the flask thoroughly after each transfer.

5.4.2 Discard
receiver and co
by the proced
temperature of

30 °C to prevent

5.4.2.1 Add fn
steamed-out rec|
volume of suifu

plete the distillation and titration of ammonia
ire  described in 5.4.2.1 or 54.22. The
he receiving flask shall be maintained below
loss of ammonia.

om the semi-micro burette (5.2.3) to the
piver of the distillation apparatus a measured
ic acid solution (5.1.3), using at least 56 cm?3

(the exact volu

ution (5.1.7) an

Ime depending on the amount of nitrogen

about 5 cm3 of water. Position the receiver so

expected), toge{er with two drops of the mixed indicator sol-

that the end of t
the surface of t
slightly to gain 4

(6.1.4) to the

e delivery tube from the condenser dips below
he acid. It is an advantage to tilt the receiver
greater depth of liquid.

istillation flask by means of a measuring

Add approximaEly 15 cm3 of the sodium hydroxide solution

cylinder, and
distillation flask
volume of liquid

ss steam from the generator through the
for 10 to 12 min at such a rate that the final
in the receiver is about 70 cm3. If the colour of

the indicator ¢l
solution, disco

anges, indicating alkalinity of the absorbing
inue the determination and repeat the. pro-

cedure using mgre sulfuric acid or a smaller test portion.

When the distillgtion is complete, lower the receiving flask until
the tip of the condenser is above the level of the acid, continue

the distillation fq
condenser tube
shall be collecte
tents of the recd
(5.1.5), reading

r another 1 min, and then rinse the tip of the
with a few cubic centimetres of water which
H in the distillate. Immediately titrate the con-
iving flask with the sodium hydroxide solution
the burette to thé\nearest 0,02 cm3.

5.4.2.2 Place apout 10 cm3 of the boric acid solution (5.1.6) in

the steamed-out]
dicator solution

receiving flask with two drops of the mixed in-
5.1.7).Carry out the distillation as described in

5.4.2.1, but notehat, in the presence of boric acid, the in-
dicator colour t i istitlati 3

5.6 Expression of results "

5.6.1 When sulfuric acid is used as the absorbing solution as
specified in 5.4.2.1, the nitrogen content of the rubber,
expressed as a percentage by mass, is given by the formula

0,028 (V, — V)

m

where

s-the-volume; jum hydrox-
ide solution (5.1.5) require

V, is the volume, in cubic centimetres, of sodjum hydrox-
ide solution (5.1.5) required for the-titration ih the blank
test;

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

Express the result to the nearest 0,01 %.

5.6.2 When boric_acid is used as the absorbing| solution as
specified in 5.4.2,2) the nitrogen content of fthe rubber,
expressed as a pércentage by mass, is given by the formula

0,028 (V57— Vy)
m
where

V3 is the volume, in cubic centimetres, of $ulfuric acid
solution (5.1.3) required for the titration;

V4 is the volume, in cubic centimetres, of $ulfuric acid
solution (5.1.3) 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 %.

6 Test report

The test report shall include the following informgtion:

a) the reference of this International Standgrd and the
method used;

b) the type and identification of the material ftested;

monia commences. Titrate the distillate with sulfuric acid solu-
tion (5.1.3), reading the burette to the nearest 0,02 cm3.

5.5 Blank te

In parallel with t

st

he determination, carry out a blank test using

the same quantities of reagents under the same operating con-
ditions, but omitting the test portion.

c) the results and the method of expression used;
d) any unusual features noted during the determination;

e} any operation not included in this International Stan-
dard or in the International Standards to which reference is
made, and any operation regarded as optional;

f} the date of the test.

1) If the concentrations of the standard volumetric solutions used are not exactly as specified in the list of reagents, appropriate corrections should

be made.
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Dimensions in millimetres

Elevation

Exhaust tube
R /Digestion flask
Shelf made of
—

heat-resistant, thermally
insulating material

Support rod with adjustment
for angle and length

Side view

Figure 1 — Assembly of digestion apparatus for the semi-micro method

(] ‘ . O En Shelf made of
| %j—f%]—ﬁ—— D heat-resistant, thermally
| N \f’ + ~N insulating material

: 1988 (E)
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Dimensions in millimetres "

L bext b2+

dext8:05

151022
6 holes, @ 22 to 23 Wall 1,510 2,25 Wall 1,25 to 1,75

Figure 2 — Exhaust tube for the semi-micro method

Dimensions in millipetres !

21,5 max. Spout 215 max.

7
el I

- wall 1 to 1,5

50

7— Labelling badges
¢ ext. 17 to 18

®ext17to 18

N \\'01s5

N\

\_ RN,
¢ ext 40 < ¢ ext 30

a) 30 cm3 flask b) 10 cm3 flask

50
0

Figure 3 — Digestion flasks for the semi-micro method

1)  Where no tolerances are shown, normal working tolerances are allowed.
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Funnel, 2 50 mm I~ Condenser tube

!

|| Connecting tubes bent to
fit after flasks are in position

}«— Condenser

Lor
N

Steam generating
flask (T\dm? flask
with.boithead)

Trap

Distillation
flask
Spring clip

Elevation
(Three-quarter view as indicated,by plan below)

Figure 4 — Assembly of distillation apparatus for the semi-micro method

: 1988 (E)
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Dimensions in millimetres !

90

|- — -
45 I‘ 45

Wall 1,256 to 1,75
[} Iext B+05

909
) \
i \ \ o \o PextB:05
Pext.7+05 X2 Wat-+-25-to-+-75
Wall 1,25 to 1,75 ‘
il ()
mn
N
"8‘ - ®ext15 A
Holes3t0 4 ¢exf50
Pext. 50
L1

!W A
® ext. 3211

Wall 1,256 to 1,75

105

@éxt 21+0,5

Wall 1 t0 1,6

N
230

dext 4105 /

Wall 0,5 to 1

®ext. 36 +1

Wall 1,25 10 1,75

Pext 48 +1

Wall 1,5 to 2,25

Y/ '

LClearance 2t03

Figure 5 — Distillation flask for the semi-micro method

Jacket highly evacuated

1) Where no tolerances are shown, normal working tolerances are allowed.
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Dimensions in millimetres"

® ext 20 Pext. N ®int.8
A
£
< S A
o (1]
S Q)
r—-
. 40 : $ext.20:05 .
S M— Wall 1,25 to 2,25 S
o~ N
-P:'H—Wall 1to 1,8
|
I
. 40
I~
\ -
V \ o
A Pext 805 il
S Wall 1,25 t0,4,75 ~N \i
Y P ext11
Wall 8
Figure § — Trap for thesemi-micro method Figure 7 — Condenser jacket for the semi-micro method
® ext 50
> 4
s/
o"’/
D X
y
o
-
®int.8
g

Figure 8 — Drip funnel
for the semi-micro method

1) Where no tolerances are shown, normal working tolerances are allowed.
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n

10

Dimensions in millimetres!)

35

40
T~

|

162+2 |

4

500

Figure 9 — Condenser tube for the semi-micro method

Where no tolerances are shown, normal working tolerances are allowed.
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