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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tas

k of technical committees is to prepare International Standards. Draft International Standards

adopted by the technical committees are circulated to the member bodies for voting! Publication gs an

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is d

ISO 7781 wa
SC 2, Testing

This fourth ed

and analysis.

awn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

5 prepared by Technical Committee ISO/TC 45, Rubber_and rubber products, Subcommittee

ition cancels and replaces the third edition (ISO 7781:2001), which has been technically reyised.
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Styrene-butadiene rubber, raw — Determination of soap and
organic-acid content

WARNING — Persons using this International Standard should be familiar with normal laboratory
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. It is the responsibility of the user to establish appropriate safety and health
compliance with any national regulatory conditions.

pra

tion of substances, or the generation of waste, that could constitute a local e
d. Reference should be made to appropriate documentation on safe-handling and d

cope

hternational Standard specifies methods for the determination of the soap and organic-a
yrene-butadiene rubber (SBR). Method A is the titration'miethod using indicator reagent. M
n method using an autotitrator or pH-meter.

nethods depend on the extraction of the organic acids and soaps from the rubber by
ed solvent. In practice, therefore, it is convenient to determine both organic-acid and soa
bte portions of the same solvent extract. Sifice the soaps and organic acids present in the
chemical compounds, the method gives only an approximate value for the soap and

content.

2 N

The f
refere

ormative references

bllowing referenced doguments are indispensable for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th

document (including any’amendments) applies.

ISO 3

ISO 6

ISO 1

B5, Laboratory-glassware — Burettes
18, Laboratory glassware — Single volume pipettes

D42) Laboratory glassware — One-mark volumetric flasks

sociated with
ctices and to

ING — Certain procedures specified in this International Standard may“involve the use or

hvironmental
isposal after

cid content of
pthod B is the

means of a
p contents on
ubber are not

organic-acid

ht. For dated
e referenced

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

ISO 4799, Laboratory glassware — Condensers

3 Principle

A weighed test portion of the rubber, in the form of thin strips, is extracted using an ethanol-toluene azeotrope,
or, for alum-coagulated rubber, using an ethanol-toluene-water mixture. After making up to a standard volume,
an aliquot portion of the extract is withdrawn and titrated with standard acid for the determination of soap and
with standard alkali for the determination of organic acid.
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4 Reagents

During the analysis, use only reagents of recognized analytical grade and only distilled water or water of
equivalent purity. Use commercially available analytical-grade buffer solutions of known pH or, in the absence
of commercial buffer solutions, prepare the solutions required (4.6, 4.7 and 4.8).

41

Ethanol-toluene azeotrope (ETA).

Mix seven volumes of absolute ethanol with three volumes of toluene. Alternatively, mix seven volumes of
commercial-grade ethanol with three volumes of toluene, and boil the mixture with anhydrous calcium oxide
(quicklime) under reflux for 4 h. Cool to room temperature and decant through No. 42 filter paper.

4.2

Mix 95 cm3 of ETA (4.1) and 5 cm3 of water.

4.3 Sodium hydroxide solution, ¢(NaOH) = 0,1 mol/dm3, accurately standardized.

4.4 Thymol blue indicator.

Dissolve 0,06 g of thymol blue in 6,45 cm?3 of 0,02 mol/dm3 sodium hydroxide selution and dilute to 5
with water.

4.5 Hydroghloric acid, ¢(HCI) = 0,05 mol/dm3, accurately standardized:

4.6 Buffer solution of nominal pH 7.

Dissolve 3,40 g of potassium dihydrogen phosphate (KH,PO,) ‘and 3,55 g of disodium hydrogen phos

(NayHPO,) in

Store the solU

NOTE
4.7 Buffer

Dissolve 10,2

a volumetric f]

Store the soly

NOTE
4.8 Buffer

Dissolve 3,81
a volumetric f

Ethandl-toluene-water mixture.

Aq

AR

water and make up to 1 000 cm3 in a volumetric-ffask. The pH of this solution is 6,87 at 23

tion in a glass or polyethylene vessel that is,resistant to chemicals.

H 7 buffer solution already prepared is cominercially available.
solution of nominal pH 4.

1 g of potassium hydrogen(phthalate (HOOCCgH,COOK) in water and make up to 1 000
ask. The pH of this solution'is 4,00 at 23 °C.

tion in a glass or pelyethylene vessel that is resistant to chemicals.
H 4 buffer solution already prepared is commercially available.
solution©f,nominal pH 9.

4 g.of\sodium tetraborate decahydrate (Na,B,0,-10H,0) in water and make up to 1 000
ask, The pH of this solution, when freshly prepared, is 9,20 at 23 °C.

0 cm3

phate

tm3 in

tm3 in

Store the solution in a glass or polyethylene vessel that is resistant to chemicals and fitted with a soda-lime
carbon dioxide trap. Replace the solution after 1 month.

NOTE

A pH 9 buffer solution already prepared is commercially available.

5 Apparatus

5.1

5.2

Balance, accurate to 1 mg.

Hotplate.
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5.3

5.4

5.5

5.6

NOTE

5.7

ISO 7781:2008(E)

Wide-mouthed conical flask, of capacity 400 cm3 to 500 cm3.
Volumetric flask, of capacity 250 cm3, complying with the requirements of ISO 1042.
Reflux condenser, complying with the requirements of ISO 4799.
Conical flask, of capacity 250 cm3.
Alternatively, a Soxhlet extractor can be used instead of a reflux condenser and a conical flask.

Burette, of capacity 25 cm3, complying with the requirements of 1ISO 385.

5.8

5.9
10 m\

5.10

6 S

Sheet
than
appro

7 P

71

Place
extrag
ethan

Introd
thorou

Fit the

Trans
extrag
succe
to roo

Pipette, of capacity 100 cm3, complying with the requirements of ISO 648.

or 0,1 pH units.

Magnetic stirrer, with a polytetrafluoroethylene-coated stirrer bar.

ampling and sample preparation
out 2 g to 6 g of rubber, selected and prepared in accordancewith ISO 1795. Cut into pig

Kimately 2 g to the nearest 0,001 g.

rocedure

Preparation of the test solution

a circular filter paper in the bottom of the wide-mouthed conical flask (5.3) and add 10
tion solvent (4.1) for all rubbers except alum-coagulated rubbers. For alum-coagulated ru
bl-toluene-water mixture (4.2):

ice the strips of rubber\séparately into the flask, swirling after each addition so that
ghly wetted with solyent/and sticking is minimized.

reflux condenser15.5) to the flask and boil the solvent very gently under reflux for 1 h.

fer the extract to the volumetric flask (5.4), and treat the rubber with a second 100 ¢
tion solvent under reflux for 1 h. Add this extract also to the volumetric flask. Rinse the st
ssive 10.cm3 portions of extraction solvent, add these washings to the volumetric flask and
m témperature, adjust the final volume to 250 cm3 with appropriate extraction solvent.

Automatic titrator or pH-meter, including a calomel electrode and glass electrode, accyrate to within

bces no larger

P mm x 2 mm or strips no longer than 10 mm and noxwider than 5 mm. Weigh a test portion of

D cm3 of ETA
bbers, use an

he strips are

m3 portion of

ips with three
, after cooling

Alternatively, the weighed strips of sample may be wrapped in filter paper and placed in a Soxhlet extractor
(see Note to 5.6) and extracted with an ETA (4.1) or ethanol-toluene-water mixture (4.2) under reflux for a

minim

7.2

7.21

um of 4 h.
Method A: titration method using indicator reagent

Procedure for determination of soap content

After thorough mixing, pipette 100 cm3 of the diluted extract into the 250 cm3 conical flask (5.6), add six drops
of thymol blue indicator (4.4) and titrate the solution with hydrochloric acid solution (4.5) to the first colour
change (V).
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Carry out a blank titration on 100 cm3 of extraction solvent taken from the same stock as was used for the test
portion and using the same indicator as was used for titration of the test portion (75).

7.2.2 Procedure for determination of organic-acid content

Proceed exactly as in 7.2.1, but titrate the aliquot portion with sodium hydroxide solution (4.3), again using
thymol blue indicator (4.4) (V3).

Carry out a blank titration on 100 cm3 of extraction solvent using the same method (V4)-

7.3 Method B: titration method using autotitrator or pH-meter

7.3.1 Proc

Turn on the
by the tempe

Calibrate the
Pipette 100 ¢
the magnetic
While stirring
near the equi

Carry out a bl

7.3.2 Procedure for determination of organic-acid content

Calibrate the
Proceed exaq
again slowind
used at the eq

Carry out a bl

8 Expres

8.1

sion of results

Calculgte the soap content using the following equation:

ure for determination of soap content

totitrator or pH-meter (5.9), and allow the electronic circuit to stabilize. The temperature
ature compensator indicator shall be the same as the temperature of the test.§olution.

hutotitrator or pH-meter using nominally pH 7 buffer solution (4.6) and pH.4 buffer solution
m3 of the test solution into a 250 cm3 beaker containing a stirrer bar, then place the bea
stirrer (5.10). Insert a glass electrode and a calomel electrode into the test solution in the b
titrate the test solution with hydrochloric acid solution (4.5).to_pH 4,8, slowing the ftitratio
alence point. Record the volume of hydrochloric acid solution used at the equivalence poi

ank titration on 100 cm3 of extraction solvent using the-same method (V5).

hutotitrator or pH-meter using nominally pH-7 buffer solution (4.6) and pH 9 buffer solution
tly as in 7.3.1, but titrate the aliquot-portion with sodium hydroxide solution (4.3) to pH
the titration rate near the equivalence point. Record the volume of sodium hydroxide sq
uivalence point (773).

ank titration on 100 cm3 of éxtraction solvent using the same method (V).

5><(V1—V2)><C‘1><Ks

m

shown

4.7).

er on
eaker.
n rate
Nt (7).

4.8).

11,5,
lution

is the soap content, as a percentage by mass;

is the volume, in cubic centimetres, of hydrochloric acid solution used to titrate the blank;
is the actual concentration, in moles per cubic decimetre, of the hydrochloric acid solution (4.5);

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

is the volume, in cubic centimetres, of hydrochloric acid solution used to titrate the rubber extract;
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306

368

337

322

384
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is the appropriate factor selected from the following:

when the soap is to be calculated as sodium stearate;

when the soap is to be calculated as sodium rosinate;

when the soap is to be calculated as a 50:50 mixture of sodium stearate and sodium rosinate;

when the soap is to be calculated as potassium stearate;

when the soap is to be calculated as potassium rosinate;

NOTE
an apg

8.2

wherg

NOTE

399

345

Since the soaps present in the rubber are not single chemical compounds, the value assigned
roximate value for the soap content. A test for rosin is given in Annex A.

Calculate the organic-acid content using the following equation:

B 0,25><(V3—V4)><c2 xKg

when the soap IS t0 be calculated as a bU0:50 mixiure of potassium stearate.and potassium

rosinate;

when the soap is to be calculated as a 50:50 mixture of sodium stearate @nd’potas
or of sodium rosinate and potassium stearate.

0

is the actual concentration, in 'moles per cubic decimetre, of the sodium hydroxide solut

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

284 when the,acid is to be calculated as stearic acid;
346 when-the acid is to be calculated as rosin acid;
316, when the acid is to be calculated as a 50:50 mixture of stearic acid and rosin acid.

Since the organic acids present in the rubber are not single chemical compounds, the value

is the organic-acid content, expressed as a percentage by mass;
is the volume, in cubic centimetres, of,sodium hydroxide solution used to titrate the test

is the volume, in cubic centimetres;.of sodium hydroxide solution used to titrate the blan

is the appropriate-factor selected from the following:

m

gives only an approximate value for the organic-acid content. A test for rosin is given in Annex A.
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