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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
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NING — Persons using this part of ISO 24698 should be familiar with normal laborator

y practice.

part of ISO 24698 does not purport to address all of the safety problems, if any,lassociated with its

It is the responsibility of the user to establish appropriate safety and health practi
re compliance with any national regulatory conditions.
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CAUTION — Certain procedures specified in this part of ISO 24698 may involve the use or generation of
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tances, or the generation of waste, that could constitute a local ‘environmental hazard.
uld be made to appropriate documentation on safe handling and disposal after use.

Scope

part of ISO 24698 specifies a method for the determination of the bound acrylonitrile content in
matic analyser which uses the Kjeldahl method.

E Parts 1 and 2 of this International Standard may not necessarily give the same result for any given ru

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited-applies. For undated references, the latest edition of the reference
uding any amendments) applies.

1407:1992, Rubber—=-Determination of solvent extract

1795, Rubber,«aw natural and raw synthetic — Sampling and further preparative procedures

Principle

nitrogen in a sample of raw rubber is converted into an ammonium salt by digestion with potass

Reference

NBR by an

ber sample.

For dated
d document

ium sulfate,

sulf

riccacid and a copper sulfate catalyst. Ammonia is then released by the addition of strong alkali

and steam-

disti

4
41
4.2

4.3

lled into boric acid solution and titrated with standard volumetric acid solution.

Reagents and materials
Reference material: ammonium sulfate, purity = 99,5 %.

Standard volumetric acid solutions:
sulfuric acid solution, 0,05 mol/dm?;

hydrochloric acid solution, 0,05 mol/dm?.

Sulfuric acid, p = 1,84 g/cm®.
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4.4
4.5 Potas
4.6

4.7

Sodium hydroxide solution, 10 mol/dm3.

sium sulfate (K,SO,).

Copper sulfate (CuSO4-5H50).

Indicators, in accordance with the analyser manufacturer's instructions:

— methyl red,;

— methyle

ne blue;

— bromop

4.8 Boric
solution).

4.9 Etha

enol blue.

acid solution, in accordance with the analyser manufacturer's instructions (commonly,-3.% or

I, purity = 95 % by volume.

:lo
4.10 Methanol, purity > 99,8 % by volume.

5 Appar
5.1 Auton
5.1.1 Gen

The automa

a) a digeg
manufa

b)

c)

a digest

a distillg
is place
volume

d) atitratig
titrating

potentid

a micro|
titration

e)

5.1.2 Perf

The accurg
reference nj

atus
hatic analyser.
bral

tic analyser consists of the following components:

tion unit, capable of maintaining a minimum-Operating temperature in accordance with
cturer's instructions for digestion of the sample;

ion tube, capable of being used for both digestion and distillation;

tion unit, capable of introducing a fixedvolume of sodium hydroxide into the digestion tube wh
0 in the unit and of steam-distilling},. for a fixed time, the liberated NH5 and condensing it into a f
of ammonia-absorbing boric acid solution in a titration vessel;

n unit, capable of introducing the boric acid solution into the titration vessel before distillation arj
the distillate with standard volumetric acid solution photometrically using a photo-cel
metrically;

processor, capable.of calibrating the instrument with a reference material and of converting
result into mass % of nitrogen in the sample.

prmance requirements

cy of\the system shall be demonstrated by performing ten successive determinations usir
aterial such as ammonium sulfate. The mean of the ten determinations with the reference mat

il N D navaantaoa matnte ~f dh A el ol n Tha valodih s ctondord Ay iotions clbholl o 1

4 Y%

the

Bn it

xed
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or

the

ga
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shall be wit
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0,5 % by mass of nitrogen for the reference material.

NOTE Relative standard deviation (%) =

where
S
WN

5.2 Balan

S
o X 100

is the standard deviation;

is the mean nitrogen content, in mass %.

ce, weighing to the nearest 0,1 mg.

5.3 Extraction apparatus, as specified for method B in ISO 1407:1992.

Athin
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Beaker, capacity 300 cm®.
Stirrer.

Sieve, aperture 150 pm.
Absorbent tissue.

Drying oven, capable of maintaining a temperature of 100 °C 4+ 2 °C.

6

reagents

6.1
Tak
bety
the

Tak

Extdact this portion with ethanol by method B in ISO 1407;1992 and rinse the extracted material

sma
mat
ofe
mor

6.2

6.2, Catalyst mixture: Prepare\a -mixture of potassium sulfate and copper sulfate in the fi

acc

6.2.
mar

6.2.
indi

7

HmilHth e tamoarat-e £ oo voalle Ao bha pmooimtoi o o2 41NNOMA | £ O
LLELLLLLL PR~ lUIIIHUICAlUIU VI WiTUuoU TUTTO UAIT WV rammaniIicu a1 U L J J.

Sampling, preparation of the sample for the determination and preparatio

Sampling and preparation of the sample for the determination

e a sample of 10 g to 50 g in accordance with the method specified imISO 1795, and pass
veen the surfaces of the mill rolls with the nip set at 0,2 mm =4 0,05 mim and with the surface ten
rolls maintained at 100 °C + 5 °C.

b a portion of about 3 g to 5 g from the sample prepared as_specified above.

h of

the sample
hperature of

wice with a

I amount of fresh ethanol. Pour the contents of the flask onto a clean 150 pm sieve to recover the extracted

brial. Gently blot the extracted material with absorbent tissue to remove excess solvent, and dr
ktracted rubber, separated from each other, in the;oven at 100 °C =+ 2 °C until the mass does ng
e than 0,1 mg over a period of 10 min.

Preparation of reagents

prdance with the analyser manufacturer's instructions.

P Indicator solution™, Prepare an ethanolic indicator solution in accordance with th
ufacturer's instructions:

B Boric acid,solution: Prepare the ammonia-absorbing solution consisting of boric acid g
Cator solution in accordance with the analyser manufacturer's instructions.

Procedure

the pieces
t change by

ked ratio in

e analyser

olution and

7.1

vperate e apparatus I accoraance witn tne manuracturers mnstructions. A gerieral proc

described in 7.2 to 7.12.

dure is as

7.2 Take as the test portion 50 mg to 500 mg of the extracted material prepared by the method in 6.1 and
weigh it to the nearest 0,1 mg. The size of the test portion should preferably be chosen so that its total nitrogen
content is between 5 mg and 15 mg. Input the mass of the test portion into the microprocessor.

7.3 Place the test portion and the fixed amount of catalyst mixture in the digestion tube and pour the fixed
amount of sulfuric acid into the tube.

7.4 Place the digestion tube in the digestion unit and start to digest at the fixed temperature. Allow the
digestion to continue until the solution in the tube turns from yellow to a clear blue-green colour and then
continue for 30 min longer (the digestion time can be determined before starting the analysis).

© ISO 2008 — All rights reserved
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7.5 On completion of the digestion, allow the tube to cool to room temperature and then dilute with the fixed
amount of water.

7.6 Place

the digestion tube in the distillation unit.

7.7 The fixed amount of sodium hydroxide solution and water is poured into the tube, and steam distillation is

carried out
7.8 Thed

7.9 Thec

photo-cell o

7.10 After

7.11 Carr

7.12 The

8 Calcu

for a fixed length of time or until a fixed amount of distillate has been collected.
istillate is collected by absorbtion in boric acid solution in the titration vessel.

llected distillate is then titrated with standard volumetric acid solution either photometrically usi

ng a

r potentiometrically.
the titration, the solution in the titration vessel is exhausted automatically.
y out a blank determination in the same way.

Mmicroprocessor converts the titration result into the nitrogen content of the test\portion, in mass

ation of bound acrylonitrile content

8.1 When sulfuric acid (0,05 mol/dm®) is used as the standard-volumetric solution

Calculate th

e bound acrylonitrile content wa of the sample, in mass.%} from the following equation:

0,61 X cs(V1 — V2)

Wp =

where
Cs
174
Va
m

The test res

m

s the exact concentration of the sulfutic acid solution, in mol/dm?;

s the volume of sulfuric acid selution required for the titration, in cm?;

s the volume of sulfuric acig-solution required for the blank determination, in cm?;
s the mass of the test-portion, in g.

ult is the valuedrom a single determination of bound acrylonitrile content.

8.2 When hydrochloric acid (0,05 mol/dm®) is used as the standard volumetric solution

Calculate th

ebound acrylonitrile content wa of the sample, in mass %, from the following equation:

%.

5,306 x cy(V — V3)

Wa

where

m

is the exact concentration of the hydrochloric acid solution, in mol/dm?;
is the volume of hydrochloric acid solution required for the titration, in cms;
is the volume of hydrochloric acid solution required for the blank determination, in cms;

is the mass of the test portion, in g.
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The test result is the value from a single determination of bound acrylonitrile content.

9 Precision

An interlaboratory test programme to determine the precision of this Kjeldahl method using automatic analysers
was conducted on NBR in 2006 (see Annex B).

10 Test report

Thertestreport-shattnctude-the-fottowingparticutars:
a) p reference to this part of ISO 24698;

b) Full identification of the rubber tested;

c) full identification of the apparatus used;

d) the standard volumetric acid solution used;

e) the result of the test;

f) fhe date of the test.

© ISO 2008 — All rights reserved 5
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Annex A
(informative)

Examples of automatic analysers based on the Kjeldahl method

A.1 Gen

There are
digestion te
absorption
method wh
bound acry

A.2 Exa

— System
titration

— System
Technol

NOTE Theqg
users of this

A.3 Exa

Examples g

Excess
depend

a)

The rat
mixture
instructi

b)

c)
instructi

Excess
digestio

The temperature and<ime of digestion should be fixed in accordance with the equipment manufactu

eral

Hifferences between automatic analysers with regard to the digestion conditions (including
mperature) and the catalyst. There are also differences with regard to the methods of distilla
and titration of the ammonia. However, all automatic analysers based on the Kjeldahl diges
ch meet the performance requirements specified in 5.1.2 are suitable for the determination of
onitrile content of NBR by the method specified in this part of ISO 24698.

mples of suitable automatic analysers
A, which is composed of a QDS-10M digestion unit and a KJEL-AUTO DTP-3S distillation
unit (Nakayama Rika Seisakusho Inc.);

ogy Ltd.) and a COM-1500 titration unit (Hiranuma Sangyo.€o., Ltd.).

e are examples of suitable equipment available commercially’ This information is given for the convenien
part of ISO 24698 and does not constitute an endorsement by ISO of this equipment.

mples of determination conditions

f suitable conditions are given in Table'A.1. The following should be noted:
sulfuric acid (over and above the.amount consumed during the digestion) is needed and the am
5 on the size of the digestion tube.

used should be .determined in advance in accordance with the equipment manufactu
ons.
ons.

sodium-hydroxide (over and above the amount of sulfuric acid used) should be added follov
n(so that the solution is strongly alkaline.

the
ion,
tion
the

and

B, which is composed of a Buchi K-435 digestion unit, a B<324 distillation unit (Shibata Scientific

te of

bunt

0 of KoSO,4 to CuSO4-5H,0 is between 9:1 and 8:1. The exact ratio and the amount of catalyst

rer's

er's

ving

distillation unit.

sufficiently acid during the absorption of the ammonia.

The time of steam distillation should be fixed in accordance with the steam-generating capability of the

The amount of ammonia-absorbing boric acid solution used should be chosen so that the solution remains

In the case of system A, the indicator solution is prepared using 0,1 g of methyl red, 0,05 g of methylene

blue and 100 cm?® of ethanol. In the case of system B, the indicator solution is prepared using 0,1 g of

bromop

henol blue and 20 cm? of ethanol and diluted to 100 cm® with water.

Since detecting the change in colour of the solution during the titration is important in the case of system A,

which involves a photometric titration using a photo-cell, the indicator solution should be used within 48 h of
its preparation in order to ensure reproducibility.
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Table A.1 — Examples of suitable determination conditions
:L%ZT::;: Conditions System A System B
7.3 Size of test portion 75 mg 100 mg
Catalysts
K>SO, 9,09 249
CuS0QO,4-5H,0 1,09 0,39
Sulfuric acid 15 cm?® 4cm?
7.4 Digestion temperature 2 450°C 750.°C
Digestion time (min) 140 min 70 min
7.5 Water 50 cm® 20 cm®
77 Sodium hydroxide solution 60 cm® 30 cni®
Water 15 cm?® 40,6m°
Distillation time 270s 360 s
(amount of distillate) (105 cm®) (125 cm®)
7.8 Strength of boric acid solution 3% 4%
Amount of boric acid solution 25 cm® 20 cm®
Indicator Mixture of _methyl red and|Bromophenol blug
methylene blue
Amount of indicator solution 0,25 em® 0,01 cm®
7.9 Standard volumetric acid solution 0,05.mol/dm? sulfuric acid  |0,05 mol/dm®
hydrochloric acid
Method of titration Photometric titration using|Potentiometric titfation
photo-cell
This temperature is the temperature input into the analysérmicroprocessor and does not represent the actual digestion femperature.
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