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Styrene-bujadiene rubber, raw —  Determination of soap 
and organic-acid content

WARNING — P e rso n s  using  th is  fn te tnatlonal S tandard  sh o u ld  be fam iliar with norm al laboratory  practice. 
This s tan d ard  d o e s  no t p u rp o rt to  a d d re s s  ail of th e  sa fe ty  p roblem s, if any, a sso c ia te d  with its u se . It is 
the  responsib ility  of the user, to  e s ta b lish  a p p ro p ria te  sa fe ly  an d  health p rac tices  ^nd  to en su re  com pliance 
with any national regu la to ry  cond itions,

1 Scope

This Internailonal Standard specifies m ethods for the determination of the soap and organic-acid content of raw 
styrene-butadiene rubber (SBR). Method A is suitable for non-oil-extended styrene-butadiene rubbers. Method B is 
applicable to oil-extended styrene-butadiene rubbers.

The m ethods depend on the extraction of the organic acids and soaps from the rubber by m eans of a specified 
solvent. )n practice, therefore, it is convenient to determine both organic-acid and soap contents on separate 
portions of the sam e solvent extract. Since the soaps and organic acids present in the rubber are not single 
chemical compounds, the method gives only an approximate value for the soap and organic-acid content.

2 Norm ative references

The following normative docum ents contain provisions which, thrcugh reference in this text, constitute provisions of 
this International Standard. For dated  references, subsequent am endm ents to, or revisions of. any of these 
publications do not apply. However, parties to agreem ents based  on this International Standard are encouraged to 
investigate the possibility of applying the m ost recent editions of the normative docum ents indicated below. For 
undated references, the latest edition of the normative docum ent referred to applies. Members of ISO and lEC 
maintain registers of currently valid International Standards.

ISO 385-1:1984, L a b o ra to ry  g la s s w a r e  — B u r e t te s  — P a rt 1: G e n e ra l r e q u ir e m e n ts

ISO 640:1977, L a b o ra to ry  g la s s w a r e  — O n e -m a r k  p ip e t te s

ISO 1042:1998. L a b o ra to ry  g la s s w a r e  — O n e -m a r k  v o lu m e tr ic  f la s k s

ISO 1795:2000. R u b b e r , r a w  n a tu ra l a n d  r a w  s y n th e t ic  — S a m p lin g  a n d  fu r th er  p re p a ra tiv e  p r o c e d u r e s  
■

ISO 4799:1978. L a b o ra to ry  g la s s w a r e  — C o n d e n s e r s

\

3 Principle %

A weighed test portion of the rubber, in the form of thin strips, is extracted by ethanol-toluene azeotrope. or, .'or 
alum-coagulated rubber. ethanoM oluene-water mixture. After making up to a standard volume, an aliquot portion of 
the extract is withdra'/vn and titrated with standard acid for the determination of soap and with standard alkali for the 
determination of organic acid.



4 Reagents

During the analysis, use only reagents of recognized analytical grade and only distilled water or water of equivalent 
purity. U se 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).

4.1 E thano l-to luene  azeo trope  (ETA). »

Mix 7 volum es of absolute ethanol with 3 volumes of toluene. Alternatively, mix 7 volumes of commercial-grade 
ethanol with 3 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.

I-
4.2 E thano l-to luene-w ater mixture. .

Mix 95 cm^ of ETA (4.1) and 5 cm^ of wate(.
2 • •

4.3 Sod ium  hydroxide solution, c(NaOH) = 0.1 mol/dm^, accurately standardized.

4.4 Thym ol blue Indicator. "

Dissolve 0.06 g of thymol blue in 6,45 cm^ of 0.02 mol/dm^ sodium hydroxide solution and dilute to 50 cm^ with
water.

4.5 H ydrochloric  acid, c(HCl) = 0.05 mol/dm^, accurately standardized.

4.6 B uffer so lu tion  of nom inal pH 7.

D issolve 3,40 g -ef poTassium di^^drogen phosphate (KH2PO4) and 3,55 g of disodium hydrogen phosphate 
(Na2HP0 4 ) in water and make up to 1 000 cm^ in a volumetric flask. The pH dT this solution is 6,87 at 23 ’C.

Store the solution in a  glass or polyethylene vessel that is resistant to chemicals.

4.7 Buffer so lu tion  of nom inal pH 4.

Dissolve 10,21 g of potassium hydrogen phttnalate (HOOCC6H4COOK) in water and m ake up to 1 000 cm^ in a 
volumetric flask. The pH of this solution is 4,00 at 23 ‘'C.

Store the solution in a glass or polyethylene vessel that is resistant to chemicals. __

4.8 B uffer so lu tion  of nom inal pH 9.

Dissolvo 3.014 g of sodium lctr?«bornlo docnhydrntf? (Nn2B407-10 H;,0 ) in water and m ake up to 1 000 cm^ in a 
volumetric flask. The pH of this solution, when freshly prepared, is 9,20 at 23 "C.

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

5 Apparatus ,

5.1 B alance , accurate to 1 mg.

5.2 H otplate.

5.3 W ide-m outhed conical flask, capacity 400 cm^ to 500 cm^.

5.4 V olum etric flask, capacity 250 cm^, complying with the requirements of ISO 1042.
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5.5 R e flu x  co nd en se r, com ply ing  w ith the requ irem enls o f ISO 4799.

5.6 C on ica ! fin sk , capacity 250 cm^,

NOTE Allernalively, 9 Soxlile t exlractor may b e  u s e d  i n s t e a d  o f a reflux condenser and a conical flask.

5.7 B u re tte , capacity 25 cm ^. com plying with the requirem ents o f 1§0 385-1.

5.8 P ip e tte , capacity 100 cm ^. com plying with the requ irem ents o f ISO 648.

5.9 A u to m a tic  t it ra to r  o r p H -m o tc r, including a ca lom el e lectrode and glass electrode, accurate to w ithin 10 m V
or 0.1 pH-units. ^

5.10 M a g n e tic  s tir re r, v/ith a polyte tra fluoroe thylene-coated  s tirre r bar.

• .

6 Sampling and sample preparation

Sheet ou t 2 g to 6  g o f rubber, se lected and. prepared in accordance w ith  ISO 1795. Cut in to 'p ieces no larger tt^an
2 m m  X 2 mm  or strips no longer than 10 mm or w ider than 5 m m . W e igh  a test portion o f approxim ate ly 2 g to the 
nearest 0 , 0 0 1  g.

7 Procedure

7.1 P re p a ra tio n  of th e  t e s t  s o lu t io n

Place a circular filter paper in the bottom  of the w ide-m outhed con ica l flask (5.3) and add 100 cm ^ of ETA 
extraction solvent (4.1) for all rubbers except a lum -coagula ted rubbers. For a lum -coagula ted rubbers, use ethanol- 
to lucne-w atcr m ixture (4.2).

Introduce the strips o f rubber separa te ly  into the flask, sw irling  a fte r each addition so that the strips are thoroughly 
wetted w ith  solvent and sticking is m inim ized.

Fit the reflux condenser (5.5) to the  flask and boil the so lvent ve ry  gen tly  under reflux fo r 1 h.

Transfer the extract to the vo lum etric  flask (5.4), and treat the rubber w ith a second 100 cm ^ portion o f extraction 
so lvent under reflux fo r 1 h. A dd this extract also to the vo lum etric  flask. R inse the strips with three successive
1 0  cm ^ portions o f extraction solvent, add these w ash ings to the vo lum etric  flask and, after cooling to room 
tem perature, adjust the final vo lum e to 250 cm^ with appropriate  extraction solvent.

NOTE Allernatlvely, the weighed strips of sample may be wrapped in filter paper and placed in a Soxhlet extractor (see 
•note to 5.6) and exlracted with ETA (4.1) or ethanol-loluene-water mixture (4.2) under reflux for a minimum of 4 h.

7.2  iVlethod A (for n o n -o ii-e x te n d e d  SBR)

7.2.1 P ro ce d u re  fo r  d e te rm in a tio n  o f so ap  c o n te n t

After thorough mixing, p ipette 100 cm ^ o f the diluted extract into the 250 cm ^ conical flask (5.6), add six drops of 
thymol blue indicator (4.4) and titra te  the solution with hydroch lo ric  acid so lution (4.5) to the firs t co lour change (K^),

Carry out a blank titration on 100 cm ^ o f extraction so lvent taken from  the sam e stock as v/as used for the test 
portion and using the same ind icator a? was used fo r titration o f the test oortion ff-o).

• Jr..)', _
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7.2.2 P ro ce d u re  fo r  d e te rm in a tio n  o f o rg a n tc -a c id  c o n te n t

P roceed exactly  as in 7.2.1, but titrate the a liquo t portion w ith  sod ium  hydroxide solution (4.3), again using thym ol 
b lue ind ica to r (4.4) ( r 3 ).

Carry ou t a b lank titra iipn  on 100 cm ^ o f extraction so lvent us ing  the sam e m ethod {V^).

7.3 M e tho d  B ( fo r  o i l -extended SBR)

7.3.1 P ro c e d u re  fo r  d e te rm in a tio n  o f so np  c o n te n t

Turn on the auto tilra to r or pH-m e(er {5.9), and a llow  the ^electronic c ircu it to stabilize. The temperature shown by 
the tem pera ture  com pensator indrcstor shall be sam e as the tem pera ture  o f the test solution.

C alibra te  the  auto titra tor or pH-m eter using'i^om inally pH 7 bu ffe r solution (4.6) and pH 4 buffer solution (4.7).

P ipette  100 cm ^ o f the test solution into a" 250 cm ^ beaker conta in ing a stirre r bar, then place the beaker on the 
m agne tic  s tirre r (5.10). Insert a g lass e lectrode and a ca lom e l e lectrode into the test solution in the beaker. W hile 
stirring, titra te  the test solution with hydroch loric acid so lution (4,5) to pH 4,8, slow ing the titration rate near the 
equ iva lence  point. Record the volume o f hydroch loric acid so lu tion  used at the equ iva lence point ( r . ) .

C arry out a b lank titration on 100 cm^ o f extraction so lvent using the sam e m ethod (K2 ).

7 .3.2 P ro c e d u re  fo r  d e te rm in a tio n  o f  o rg a n ic -a c id  c o n te n t

C alibra te  the  auto titra tor or pH-m eter using nom ina lly  pH 7 bu ffe r so lution (4.6) and pH 9 buffer sciuEion (4.8).

P roceed exactly as in 7.3.1, but titrate the a liquo t p o r io n  w ith  sod ium  hydroxide so lution (4,3) to pH 11,5, again 
s low ing  the titration rate near the eauivaience point. Record the vo lum e of sodium  hydroxide solution used at the 
equ ivn lcnce  point (I 3 ).

C arry ou t a b lank titration on 100 cm ^ o f extraction so lvent using the sam e m ethod (K4 ).

3 Exp ress ion  of resuits

8 . I  C a lcu la te  the soap content using the equation

0 .2 5 x (Ki -K 2 )^ c iXA%
'■'= = --------------- m -̂------

'A'here

u’s is the soap content, as a percentage by m ass:

J'i is the volum e, in cubic centim elres, of hydroch loric  acid solution used to titrate the rubbor exlracl;

1'2 is the vo lum e, in cubic centim etres, o f hydroch loric acid  so lution used to titrate the blank;

Cl is.the actual concentration, in m ol/dm ^, o f the hydroch ioric  acid  so lution (4,5);

m is the m ass, in grams, o f the test portion;

is the appropria te  factor se!t=cted from  the fo llow ing:

306 when the soap is to be ca lcu irjied  as sodium  stearate.

360 when the soan is to b i'  ̂ ''ir - i- ite d  ns sc fiiifm  rosin^i'.o.



337 when the soap is to be ca lcu la ted  as a 50:50 m ix tu re  o f sod ium  stea ra te  and sodium  rosinate .

322 when Ihc sonp is lo  be ca lcu ln lcd  as potassium  stearate ,

384 w h e n r^ e  soap is to  be ca lcu la ted  as potassium  rosinate ,
%

353 when the soap is to be ca lcu la ted  as a 50:50 m ixture  o f potassium  stearate  and potassium  rosinate .

345 when the soap is to be  ca lcu la ted  as a 50:50 m ixture  o f sod ium  steara te  and potassium  rosina te  o r o f 
sodium  rosinate  and potassium  stearate.

f
NOTE Since Ihe soaps present in the rubber are not single chemical compounds, the value assigned to AT* gives only an
approximate value for the soap content. A lest for rosin is given in annex A.

8.2 Calculate the o rgan ic-ac id  content <ising the equation

0 . 2 5 x 1 ^ 3 - K 4 ) x c 2 x / C n  
m

where ^

UQ is the o rgan ic-acid  content, expressed as a percentage by m ass;

3  is the volum e, in cub ic  centim etres, o f sodium  hydroxide so lu tion  used to titra te  the test so lution;

^ 4  is the volum e, in cub ic centim etres, o f sodium  hydroxide so lu tion  used to  titra te  the  blank;

C2 is the actual concentra tion , in m ol/dm ^, o f the sodlum  hydroxide  so lu tion  (4.3); * —

m is the m ass, in g ram s, o f the test portion;

K q is the appropriate  fac to r se lected from  the follow ing:

284 when the acid is to be ca lcu la ted  as stearic acid.

346 w he a  the acid is to be ca lcu la ted  as rosin acid.

315 when the acid is to be ca lcu la ted  as a 50:50 m ixture  o f s tea ric  acid  and ros in  acid.

NOTE Since the organic acids present in (he rubber are not single chemical compounds, the value assigned to A'q gives
only an approximate value for the organic acid content. A test for rosin is given in annex A.

9 Test report

The lest report shall include the fo llow ing  inform ation:

a) all deta ils required fop the iderxlification o f the sample;

b) a reference to this In te rna iiona l S tandard; '

c) the soap and/or o rgan ic-acid  con ten t and the value o f ATg used;

d) the method used (A o r B);

e) derails o f any deviation from  this Internationa! Standard;

i) the date o f the test.



T e s t  fo r  ro s in

X.

A.1 Reagents ^
♦

A . 1.1 A c e t ic  a n h y d r id e .

A .1.2 S u /fu r ic  a c id  s o lu tio n . 1 7 ;

C a^efuliy add 65 g o f su lfuric acid [p^o = T.S^ g /cm ^) to 35 g o f water and m ix we!!.
- __ ^

A .1.3 P o ta s s iu m  p e rm a ng an a te  s o lu t io n ,  c(KM n 0 4 ) = 0 ,0 0 0 2  m ol/dm^.

A.2 Procedure

M ix a sm all am ount o f sample w ith about 3 cm ^ of acetic anhydride (A .1.1). Add 2 drops o f su lfu ric  acid (A .1.2). 
T he  reaction is positive  for rosin if a tem pora ry  v io le t co lou r appears which, at the m om ent o f its m axim um  intensity, 
is s tronge r than the co lour o f the potassium  perm anganate solution.




