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INTERNATIONAL STANDARD © ISO

ISO 6235:1995(E)

Rubber, raw — Determination of block polystyrene

WARNING — Persons using this International Standard shall 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 method for the
determinaltion of the long polystyrene block content
of raw lincompounded styrene-butadiene rubber
(SBR) and raw uncompounded blends of block SBR.
It is not agplicable to blends of block SBR with EPDM,
IIR, CSM &nd other halogenated rubbers.

The method is applicable to raw, uncompounded
latices of [the above compositions and is suitable for
rubbers Having block polystyrene contents in the
range from 5 % (m/m) to 100 % (m/m)  Rubbers having
block polystyrene contents of less)than 5 % (m/m)
may vyield|incorrect results unle§s)a correction factor,
based on|information gained~Bby working with such
rubbers, i§ applied.

The methpd is intended for use on gel-free rubbers,
but it may| be usedion' rubbers containing gel if it has
been proved that'the gel does not interfere.

ISO 14071992, Rubber — Determination of solvent
extract:

1SO’4655:1985, Rubber — Reinforced styrene-
butadiene latex — Determination df total bound
styrene content.

ISO 4793:1980, Laboratory sintered (fiitted) filters —
Porosity grading, classification and desfgnation.

3 Principle

A test portion is dissolved in dichloromgthane and the
ethylenic bonds in the rubber ruptur¢d by reaction
with ozone. The ozonides thus formpd are subse-
quently decomposed by methanolic sulfuric acid sol-
ution.

4 Reactions

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, 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 re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

The reactions upon which the method is based are as
follows:

a) Long, saturated, polystyrene blocks are not at-
tacked by ozone, but small fragments (aldehydes
and carboxylic acids) produced by the ozonolysis
and the relatively low molecular mass polystyrene
fragments from scission within the random
copolymer blocks are soluble in methanolic
sulfuric acid solution.

b) Relatively high molecular mass polystyrene blocks
are insoluble in methanolic sulfuric acid solution.
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c) It is possible to separate the relatively high mol-
ecular mass polystyrene blocks, which constitute
the homopolymer block, from other soluble prod-
ucts, using methanolic sulfuric acid solution.

5 Reagents

During the analysis, use only reagents of recognized
analytical quality and only distilled water or water of
equivalent purity.

© 1SO

6.5 Air condenser, if necessary (see 8.2.4.2).
7 Sample preparation

7.1 If the sample is a latex, prepare a dried film as
specified in ISO 4655:1985, subclause 4.4, and use
part of this film as the test portion.

7.2 For oil-extended solid rubbers, extract with ETA
(5.5) using the apparatus specified in ISO 1407, dry

5.1 Dichloromethane.

It is essential fhat this reagent does not contain any
impurities whigh could react with ozone to form an
explosive mixtyre.

5.2 Methandl.
5.3 Potassium iodide, 3 % (m/m) solution.
5.4 Sulfuric acid, concentrated, o = 1,84 Mg/m®.

5.5 Ethanol-toluene azeotrope (ETA).

Mix 7 volumes|of absolute ethanol with 3 volumes of
toluene. Alternptively, mix 7 volumes of commercial-
grade ethanol \vith 3 volumes of toluene and boil the
mixture with afhydrous calcium oxide (quicklime) un-
der reflux for 4|h. Then distil the azeotrope and collect
the fraction with a boiling range not exceeding 1.°C;
for use in the test.

5.6 Propan-Z-ol.

6 Apparatys

Ordinary labordtory apparatus£plus the following:

6.1 Gooch ¢
porosity, and o
with the requir

rucibles/ of fritted glass, having fine
capacity*20 cm® to 25 cm®, complying
bments of ISO 4793.

anduse part ot thisas the testportion:

7.3 In all cases, use random, unhomogenized test
samples.

IMPORTANT — Do not mill/the test samples be-
fore analysis.

8 Procedure

8.1 Cut the test sample into small pieces gnd weigh
out, to the mearest 0,1 mg, 0,5 g to 1,0 g gf the test
sample thus prepared. Choose the mass of the test
portioR\as a function of the expected block poly-
styr&ne content.

8.2 Place the test portion in a Drechsel bpttle (6.2)
and add 50 cm?® of dichloromethane (5.1).

8.2.1 Dissolve the test portion at about 26 °C with
occasional stirring and connect the Drechpel bottle
inlet to the ozone generator (6.3), which is gonnected
to the oxygen tank. Connect the Drechsel battle outlet
to the inlet of another Drechsel bottle ¢ontaining
100 cm?® of potassium iodide solution (5.3).

WARNING — Ozone reacts with unsaturated
compounds to yield ozonides. Ozonides gre stable
in dilute solutions and these solutions are not
hazardous. When concentrated and/9r dried,
however, the ozonides quickly decompose and
may, in some cases, explode. Concentrated sol-

6.2 Drechsel (gas-washing) bottles.

6.3 Ozone generator, capable of delivering about
2 %(V|V) of ozone.

(The actual ozone concentration depends on the type
of generator used.)

IMPORTANT — To minimize health hazards due
to ozone, locate the ozone generator in a fume
cupboard.

6.4 Magnetic stirrer.

utions of ozonides are also explosive.

When performing this analysis, avoid decreasing
the volume of solvent in the reaction vessel.
Should the level of solvent decrease, immediately
stop the flow of ozone and carefully add fresh
solvent to the original solvent level.

8.2.2 Allow a flow of about 100 cms/min of oxygen,
containing about 2 %(V/V) of ozone, to pass through
the Drechsel bottle. Stop the gas flow 15 min after
the yellow colour, due to free iodine liberated from
the potassium iodide, appears.


https://standardsiso.com/api/?name=384849318a7e5a2a766d958e37e6208b

© ISO

NOTE 1 Prolonged reaction with ozone could produce
cleavage of the saturated carbon chains, and therefore ad-
herence to the reaction time with ozone, as outlined in this
International Standard, is mandatory. The use of di-n-butyl
sulfide, which reacts with excess ozone, and a temperature
of —25°C for the ozonolysis, has been used to reduce
cleavage of the saturated carbon chains. (See Barnard, D.,
Journal of Polymer Science, 1956, vol. 22, pp. 213-216.)

8.2.3 Disconnect the Drechsel bottle containing the

dichlaramathana enhiition fram tha AaratAar
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8.4 Dry the precipitate for 2 h at 100 °C, allow to

cool in a desiccator and weigh. Repeat the drying and

Jdecolitd TIT TG

weighing operations until the mass is constant.

B (Carry ot twn detarminatinne ~n aanh +acs
s Gy UL 1A AAY ULl niauviliio vl cauvll Lol
sample. The test result is the average of the two de-
terminations.
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and the [Drechset—bottte containing the potassium
jodide solution.

8.2.4 Transfer the dichloromethane solution, slowly
and with constant stirring, quantitatively into a
600 cm® | beaker containing 350 cm® of methanol
(5.2) to which five drops of concentrated sulfuric acid
(5.4) havd been added. Wash the Drechsel bottle with
a few clbic centimetres of dichloromethane and
transfer the washings quantitatively into the beaker.

8.2.4.1 |n most cases, the insoluble polystyrene will
settle to|the bottom of the beaker after standing
overnight

8.2.4.2 |n some cases, the insoluble polystyrene
does not|settle so easily. When this occurs, @gitate
the solutjon, using the magnetic stirrer (6.4), over-
night. Tq ensure that dichloromethane. does not
evaporatd excessively, place the sollition in a flask
fitted with an air condenser (6.5).

8.2.4.3 |f, after 24 h, the=inéoluble polystyrene has
still not settled to the b6ttdm of the beaker, the sol-
ution mjay be centrifuged, after transferring
guantitatiyely to asuitable centrifuge container.

Calculate the block styrene content,-ds a percentage
by mass, to the nearest 0,2 %,,from the formula

m —nm

g 100
where
my is thesmass, in grams, of the test portion;
m i5)*the mass, in grams, |of the Gooch

crucible and block polystyrgne precipitate;

i is the mass, in grams, |of the Gooch
crucible.

10 Test report
The test report shall include the follow|ng information:
a) a reference to this International Standard;

b) all details necessary for complete |dentification of
the sample;

¢) the individual results and the mean of the two re-
sults from each determination, 3s well as the
units in which they are expressed;

d) any unusual features noted during the determi-
nation;

8.3 Trarnsfer e precipitated POIySTyTene
guantitatively to a tared Gooch crucible (6.1) with the
aid of a rubber "policeman”. Wash the precipitate
copiously with methanol (5.2) to remove the
dichloromethane, then with 100 cm® of hot water to
remove surfactants and electrolytes, and finally again
with methanol.

e) any operation not included in this International
Standard or in the International Standards to
which reference is made, as well as any operation
regarded as optional;

f) the date of the test.
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