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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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Rubber, raw natural — Determination of dirt content

WARNING — Persons using this International Standard should be familiar with normal
laboratory practice. This International 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.
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operations of this analysis, with particular emphasis on safe handling of the flamm

requil

Durin
3.1

3.2
other]

fope

nternational Standard specifies a method for the determination of the.'dirt ca
| rubber.

t applicable to dirt present as surface contamination.

prmative references

llowing documents, in whole or in part, are normatively referenced in this docu
ensable for its application. For dated references, only. the edition cited applies,
nces, the latest edition of the referenced document (itieluding any amendments) apy

5, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet —
hings

95, Rubber, raw natural and raw synthetic — Sampling and further preparative proce,

pagents
ING — All recognized health and safety precautions shall be exercised
‘ed. All solvents shall be free from water and dirt.

r the analysis, whefeyer possible, use only reagents of recognized analytical grade.

Mixed xylenes,boiling range 139 °C to 141 °C.

High-aromatic hydrocarbon solvent known as white spirit, boiling range 155 °(
nydrocarbon solvents of similar boiling range.

ntent of raw

ment and are
For undated
lies.

Nominal sizes

Hures

during the
hble solvents

to 198 °C, or

3.3

Light petroleum, boiling range 60 “C to 80 “C or other hydrocarbon solvents of similar

3.4 Toluene.

3.5 Rubber peptizing agents.

3.5.1

3.5.2

3.5.3

©IS0 2

Xylyl mercaptan solution, a mass fraction of 36 % in mineral oil.
2-mercaptobenzothiazole.

Di-(2-benzamidophenyl) disulfide.

016 - All rights reserved
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3.5.4 Tolyl mercaptan solution, a mass fraction of 20 % to a mass fraction of 40 % in mineral oil.

3.5.5 Other fully soluble rubber peptizing agent.

4 Apparatus

Ordinary laboratory equipment, and the following.

4.1 Conical flask, of capacity 250 cm3 or 500 cmS3 fitted with a suitable stopper; or beaker, of capacity
250 cm3 or 500 cm3, and a clock glass of appropriate diameter as cover.

4.2 Short alir condenser, (optional).

4.3 Therm

4.4 Heater

Hotplates wh
lamps (250 W
lamp. Individ
sand bath ma

4.5 Sieve, g

preferably stainless steel, complying with ISO 565.

4.5.1 The w
greater than 2

4.5.2 The sieve shall be constructed in such away that the gauze is free from distortion and is prq

from accident

4.5.3 Sieve{

the appropriate dimensions, and spldering the screen to the crucible. This results in an ample cor

for the rubbe}

4.5.4 Acoa
from accident
support for th

[y be used.

bmeter, reading to at least 200 °C.

for heating the conical flask or beaker (4.1) and its contents (see 5.3:4).

) can be placed in rows, with the base of the conical flask about 20 cm from the top
hal control of each lamp is recommended to prevent localized overheating. Alternat

f nominal size of openings 44 pm to 45 um (325 mesh) of corrosion-resistant wire

fire gauze shall be mounted across the end\of a metal tube about 25 mm in diamet]
0 mm long.

al damage. A suitable construction is shown in Figure 1.

and holders may also be eonstructed by removing the bottom of a metal crucible

solution during filfering.

ich provide uniform heating surfaces, or infrared lamps, are recommended. Inffrared

of the
vely, a

gauze,

er and

tected

having
tainer

al damage. Fhis “guard” screen shall not hinder the filtration in any way but only pr
e gauze.

rse screen may also be soldered under the 44 um to 45 pm (325 mesh) gauze to pri

tect it
vide a

4.5.5 Com

acceptable, previ

4.6 Ultrasonic equipment, for cleaning sieves (4.5) (optional but desirable).

5 Procedure

5.1 Preparation of the test portion

rIercially available filtration apparatus having 44 pm to 45 um (325 mesh) gjuze is

5.1.1 Prepare a homogenized laboratory sample of raw natural rubber in accordance with ISO 1795.
From the homogenized laboratory sample, take about 30 g, and pass it twice between the cold rolls of a
laboratory mill, the nip being adjusted to 0,5 mm + 0,1 mm by means of a lead strip (see ISO 2393).[1]

© ISO 2016 - All rights reserved
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5.1.2 Immediately weigh a test portion of 10 g to 20 g to the nearest 0,1 g. (For “clean” rubbers of
low dirt content, a 20 g test portion is recommended. For heavily contaminated rubbers, a smaller test
portion should be used.)

5.1.3 Carry out the determination in duplicate.
5.2 Preparation of the peptizer

5.2.1 Ifxylyl mercaptan (3.5.1) is used, use 1 g of the solution per test portion and 150 cm3 to 230 cm3
of solvent (3.1 or 3.2).

5.2.2 | If 2-mercaptobenzothiazole (3.5.2) or di-(2-benzamidophenyl) disulfide (3.5.3).1$ llsed, use0,5¢g
per teft portion. Prepare a solution by dissolving 0,5 g of solid in 200 cm3 of solyént (3|1 or 3.2) and
filterir}g off any insoluble material.

5.2.3 | If tolyl mercaptan (3.5.4) is used, use 1 g to 1,5 g of the solution pertest portion apd 200 cm3 of
solvent (3.1 or 3.2).

5.3 Determination

5.3.1 | To the conical flask or the beaker (4.1), add solvent and\peptizer according to 5.2.1, 5(2.2, and 5.2.3.

5.3.2 | Cut the test portion into pieces, each of mass abotit 1 g, and drop each piece, separately, into the
flask or beaker containing solvent (5.3.1).

5.3.3 | Heat the flask or beaker and its contents’(see 4.4) at 125 °C to 130 °C until a smooth solution
is obtdined, or stopper the flask or cover thevbeaker with a clock glass and stand for seyeral hours at
room femperature before heating to 125-°C to 130 °C. A short air condenser (4.2) can be uged during the
heating, to reduce evaporation of the sglvent.

© IS0 2016 - All rights reserved 3
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9.3
Key
1 sieve (stainless sieve ring with wire gauze soldered on to it)
2 sieve holder (stainless steel or brass cylinder)

a A recess of 1 mm around the inner edge of the top and the outer edge of the lower end is allowed for easy
stacking of the sieves.

b Dimensions: 30 mm external diameter, 2 mm to 3 mm wall thickness, and 3 mm height.
c Braze on outside.

d  Sieve holder for inspection of sieve.

Figure 1 — Details of suitable sieve and holder for dirt determination

4 © IS0 2016 - All rights reserved
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5.3.4 Agitate the flask or beaker occasionally by hand.

Boiling or overheating of the rubber solution can result in the formation of a gel-like substance which
renders subsequent filtration difficult and can result in a higher apparent dirt content; hence, avoid
apparatus and conditions which can cause local overheating.

5.3.5 When the rubber is completely dissolved (and the solution is adequately mobile), decant the hot
solution through the sieve (4.5), which has been weighed to the nearest 0,1 mg, retaining the bulk of the
dirt in the flask or beaker.

5.3.6 Wash the flask or beaker and the retained dirt with hot solvent (3.1 or 3.2) until the rubber has

been dompletely removed. Again, retain the bulk of the dirt in the 11ask or beaker. (About 100 cm3 of hot
solvenlt is normally required for effective washing.) During the later stages of the washing operation,
rinse the dirt from the flask or beaker into the sieve. Loosen any dirt adhering to the-flask dr beaker with

a glass

5.3.7

a) g8

thle sieve;

b) st

1
These

5.3.8
with W

5.3.9
It shot
asin 5

5.3.10

5.3.11 Cool the sieve and-residue in a desiccator and weigh to the nearest 0,1 mg.

5.4

54.1

example undér a microscope, with a slide projector (to throw an image of the gauze on a s

magni

rod, so it can be rinsed on to the sieve.

Remove any gelled rubber which will not pass through the sieve by @ne of the folloy

ntly brushing the underside of the gauze with a small sable brush while hot solve

Ving methods:

nt remains in

hnding the sieve in a beaker containing about 10 mm depthof toluene (3.4) and genjtly boiling for

h, covering the beaker with a clock glass.

operations should preferably be carried out underg hood.

Wash the sieve twice, either with light petreleum (3.3), in which case dry at 100 °C
hite spirit (3.2), in which case dry at 100 °Cfor 1 h.

The dirt on the sieve after drying shauld be loose and, apart from fibrous matter, be
ld be readily dislodgeable from the.wire gauze. If this is not so, treat the sieve with b
13.7 b).

If gelled rubber still remains, abandon the determination and carry out a repeat de

Care of sieves

At alkstages, handle the sieve carefully. Inspect it after each determination to check fi

fying glass (x10). If noticeable distortion of the wire gauze has occurred, replace it wi

for 30 min, or

e free-flowing.
oiling toluene

termination.

br damage, for
reen) or with
h new gauze.

5.4.2 After each determination, remove loose dirt by careful brushing. Partially blocked sieves can
usually be cleaned by boiling in xylene, but more effectively with ultrasonic equipment (4.6). If, in spite
of this treatment, the gauze is badly blocked and the mass of the sieve has increased more than 1 mg,
replace the wire gauze.

5.4.3 Sieves can be stored in warm toluene (3.4) to lessen build-up of rubber.

© ISO 2016 - All rights reserved
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6 Expression of results

The dirt content, expressed as a percentage by mass, of the test portion is given by Formula (1):

™ 100

My

where

Express ther

mo is the mass, in grams, of the test portion;

mp isth

mass, in grams, of the dirt

M

bsult to the nearest 0,01 %.

7 Precision

See Annex B.

8 Testreport

The test repo
a) areferen
b) all details
c) the mean|
d) the solve
e) any parti
f) any oper
6

-t shall contain the following information:

Ce to this International Standard, i.e. ISO 249;
necessary for identification of the sample;
of the two results;

nt and peptizer used;

cular points observed in the courseof the test;

htion not specified in this Ihternational Standard or in the International Standdrds to
which reflerence is made, and any operation regarded as optional.

© ISO 2016 - All rights reserved
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Annex A
(informative)

Guidance for using precision results

A.1 The general procedure for using precision results is as follows, with the symbol |x1 - x| designating
a positive difference in any two measurement values (i.e. regardless of the sign).

A.2
value

give th

A3

Enter the appropriate precision table (for any test parameter being considered)
of the measured parameter) nearest to the “test” data average under considération
e applicable r, (r), R or (R) for use in the decision process.

With these r and (r) values, the following general repeatability statements may be

decisi¢ns.

A.3.1
nomin
exceed

A.3.2

betwe
opera
once i

[

D,

A.4 With these R and (R) valuesgsthe following general reproducibility statements may be
decisigns.
A.4.1 | For an absolute (difference: The absolute difference |x1 - x2| between two i

measured test (value) averages, found in two laboratories using normal and correct test

nomin
20 cas

A.4.2
betwe
correc

ally identical material samples under normal and corréct*operation of the test p
the tabulated repeatability r on average not more thanonce in 20 cases.

For a percentage difference between two test\(value) averages: The percentd
e two test values, found on nominally identical material samples under normg
ion of the test procedure, will exceed the-tabulated repeatability (r) on average n

20 cases.

1=x3] / (x1+x2)/2]x100

ally identical.tmaterial samples, will exceed the tabulated reproducibility R not mor
ES.

Forvaspercentage difference between two test (value) averages: The percentd
b1 two independently measured test (value) averages, found in two laboratories usir

L test procedures on nominally identical material samples, will exceed the tabulated r

For an absolute difference: The difference |x1 — x| betweetttwo test (value) averd

ht an average
This line will

used to make

ges, found on
rocedure, will

ge difference
Il and correct
ot more than

used to make

ndependently
rocedures on
b than once in

ge difference
jg normal and
pproducibility

(R) not more than once in 20 cases.

Hxl —x5| /(x4 +x2)/2]><100

©IS0 2
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Annex B
(informative)

Precision

B.1 General

Precision calqulations to express repeatability and reproducibility were performed in accordande with

ISO/TR 9272

on the use of fepeatability and reproducibility.

2] Consult ISO/TR 9272 for precision concepts and nomenclature. Annex A gives'gujdance

An interlaboijatory test programme was organized in late 2010 and 2011 by theMalaysian Rubber
Board. Two s¢parate programmes were conducted, one in March and one in September. Two types of

materials wet

a) blended §amples of two rubbers “A” and “B”;

b) unblended samples of the same two materials “A” and “B”.

e sent to each laboratory:

For both blehded and unblended samples, a test result was taken as the mean of five separate

determinatiofs.

NOTE Blended samples are samples blended before they are\given to participants; unblended sampgles are

not blended before being given to participants.

“Type 1”7 prd

cision was measured in the interlaboratory test programme. The time peripd for

repeatability Jand reproducibility was on a scale of-days. A total of 11 laboratories participated|in the

programme fg

B.2 Precidion results

r blended samples and a total of 10:laboratories in the programme for unblended sajmples.

Precision resplts for the blended-sample programme are given in Table B.1 and the results for the

unblended sample programme arein Table B.2.

Table B.1 +— Type 1 precision — Blended sample testing using turpentine as the solvent pnd

using a 44 pm sieve

Rubber sample | Average of dirt | Within-laboratory repeatability | Interlaboratory reproducibility
content
r r R R
i) ") (R
A 0,0491 0,0128 26,07 0,0369 751
B 0,149 4 0,019 4 12,99 0,127 3 85,21

(r) = repeatabili

r =repeatability, in percent by mass.

R =reproducibility, in percent by mass.

(R) = reproducibility, in percent (relative) of the average.

ty, in percent (relative) of the average.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=446aa0762249e6f32eca9ba99809478d

	Foreword
	1 Scope
	2 Normative references
	3 Reagents
	4 Apparatus
	5 Procedure
	5.1 Preparation of the test portion
	5.2 Preparation of the peptizer
	5.3 Determination
	5.4 Care of sieves
	6 Expression of results
	7 Precision
	8 Test report
	Annex A (informative)  Guidance for using precision results
	Annex B (informative)  Precision
	Bibliography

