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IS : 4518 ( P art n ) - 1971

METHODS OF TEST 
FOR STYRENE-BUTADIENE RUBBERS

PART li D E TE R M IN A TIO N  O F S O LV E N T E X TR A C T  
A N D  O IL  C O N T E N T

0 .  F O R E W O R D

0.1 T his In d ian  S ta n d a rd  ( P a r t I I ) w as a d o p te d  b y  th e  I n d ia n  S ta n d a rd s  
In stitu tio n  on  29 O c to b e r 1971, a fte r  th e  d ra f t finalized  b y  th e  R u b b e r  
Sectional C om m ittee h ad  been ap p ro v ed  b y  th e  C h e m ic a l D iv ision  
Council.

0.2 P a r t I  o f  this s ta n d a rd  covers th e  m ethods o f  te st fo r d e te rm in a tio n  o f  
th e  following:

a) V olatile m a tte r  by  m ill m e th o d  ( S B R : 1 ) a n d  m ill o v en  m e th o d
( S B R : 2 ) ,

b) T o ta l ash ( S B R : 3 ) ,

c) O rg an ic  ac id  co n ten t ( SB R  : 4  ) ,

d ) Soap  co n ten t ( S B R ; 5 ),

e) A ntiox idan ts ( SBR ; 6 ),

f )  Bound sty rene ( S B R ; 7 ) ,  a n d

g) M ooney viscosity ( S B R : 8 ) .

0 .3  T h e  m ethods prescribed  in  th is s ta n d a rd  take  in to  co n s id era tio n  th e  
recom m endations o f In te rn a tio n a l S y n th e tic  R u b b e r  P ro d u cers  A ssociation  
Besides, assistance has also been  derived  from  A S T M  D esig n a tio n
D  1 4 1 6 -6 7 T  ‘ C hem jcal analysis o f  sy n th e tic  elastom ers (so lid s  ty ren c -
b u tad iene  copo lym ers) ’ issued b y  th e  A m erican  S ocie ty  fo r T e s tin g  and 
M ateria ls an d  D ra ft IS O  R eco m m en d a tio n  N o . 1407 ‘ D e te r m in a t i ^  o f  
^ Iv e n t  ex trac t in  n a tu ra l a n d  sy n th e tic  r u b b e r '  issued b y  International 
O rgan iza tion  for S tan d a rd iza tio n .

0 .4  In  repo rting  th e  resu lt o f  a  test o r  analysis m a d e  in  a c c o rd a n c e  w ith  
this s tan d ard , if  th e  final value, observed o r  ca lc u la ted , is to  b e  rounded o ff  
It shall be done m  acco rdance w ith  I S ; 2-1960*.



IS ;4518 (P a rt U ) .  1971

1. SCOPE
1.1 This standard prescribes the methods of test for determining solvent 
extract (SBR:9) and oil content (SBR:IO) of raw styrene-butadicne 
rubbers.
2. Q.UAUTY OF REAGENTS
2.1 Unless otherwise, specified ‘pure chemicals’ and distilled water (see 
IS : 1070-1960* ) shall be employed in tests.

N o te  — ‘ Pure chemicals * shall mean chemicals that do not contain impurities which 
anect the result of analysis.

3. METHOD FOR TAKING OUT SAMPLES
3.1 The method for taking out samples shall be in accordance with the 
method prescribed in 3 of IS : 4518 ( Part I )-I967f.

♦Specification for water, distilled quality ( revtstd), 
fMethods of tests for styreac'buta^ene rubbers ( SBR): Part I»



0. G ENERAL

0 .1 .Tw o m ethods a re  prescribed here. M ethod  A  is based on th e  m ethod  
being  considered by IS O /T C  45 R ubber, and  is recom m ended as a 
reference m ethod . M ethod B is a n  a lte rna te  m ethod  an d  is recom m ended 
for rou tine  analysis.

1. SCO PE

1.1  T his m ethod  is in tended  to determ ine the various organic constituents 
in  the ru b b er as solvent ex tract. I t  will give the  com bined am o u n t o f  
rosin and  fatty  acids, soaps, oil extenders, defoam er tars, antioxidants an d  
o ther uncom bined organic constituents.

N o te  —  T h e  rubber h yd rocarbon  can  a lso  b e  estim ated  b y  subtractin g th e  sum  o f  
th e ethan ol-toM cne azeotrop e ( E T A )  extract, th e tota l ash , an d  th e v o la tile  m atter  
from  100.

M E T H O D  A

2 . O U TL IN E O F T H E  M E T H O D

2.1  A  w eighed test portion  o f the  ru b b er is extracted  w ith  ethanol-toluene 
azeotrope solvent in  a  suitable apparatus. T h e  solvent is distilled o ff an d ' 
the residue is dried  an d  weighed,

3. APPARATUS

3.1 E x tra c tio n  A p p a ra tu s —  T h e  extraction  appara tu s is o f the reflux 
type w ith  the condenser placed im m ediately above the cup  w hich holds the 
ru b b er. T h e  cup is situated  in  the vapour o f  the  boiling solvent an d  is 
em ptied  by  a siphon. T h e  appara tu s is o f  glass except in  patterns w here 
an  extraction  cup  is suspended from  the end o f  condenser and , in  th a t case, 
p la tinum  w ire is used for the suspension. T h e  apparatus fits together w ith­
o u t the use o f  cork, ru b b e r o r  m etal and  in  such a  m an n er th a t loss 
o f  vapou r d u rin g  ex traction  does no t exceed 20 percen t o f the  extracting  
liquid.

3.1 .1  Suitable types of apparatus a re  shown in  Fig. 1.

3.2 F ilte r  P a p e r  o r  C lo th  — A cid washed hardened  filter p ap e r o r  nylon 
cloth o f  open weave an d  continuous filaments.
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4 . R EA G E NT S

4.1  E th a n o l-T o la en e  A zeo tro p e  ( ET A  ) — M ix 70 volum es o f  e th an o l 
{see  IS :3 2 1 -1 9 6 4 * ) an d  30 volum es o f to luene {see  IS  : 5 3 7 -1 9 6 7 f). 
R eflux for four hours over freshly calcined calc ium  oxide. D istil a n d  
collect a  m iddle fraction  w ith  a  boiling range  betw een  76*2 to 77 '2°C  a t 
atm ospheric pressure.

5 . P R O C E D U R E

5*1 Pass the ru b b e r six tim es betw een th e  rolls o f  a  lab o ra to ry  m ill se t to  a  
n ip  n o t exceeding 0*5 m m . G ut from  the  sheet a  test po rtion  estim ated  to 

\ w eigh 3 to 5 g  depending  on  the m a te ria l to  be tested a n d  w eigh to  th e  
nearest 0*01 g. I f  i t  is n o t possible to pass the sam ple th ro u g h  th e  m ill, 
th e  sam ple m ay be cu t in to  pieces less th an  1 m m  p er side. R o ll the 
w eighed test portion  in  filter p ap e r o r nylon clo th  to form  a loose ro ll from  
w hich  th e  ru b b er canno t fall and  so th a t no  p a r t o f  th e  ru b b e r  is anyw here 
in  con tac t w ith  any  o ther p a r t o f the  ru b b er. P lace th e  ro ll in  the  
ex traction  cup  o f the  extraction  ap p a ra tu s  a n d  po u r in to  the ex trac tio n  flask 
sufficient solvent to fill the ex traction  cup  two or th ree  tim es. A ssem ble 
th e  ap p ara tu s  an d  ad just the  tem pera tu re  so th a t the  d istilled q u a n tity  o f 
solvent fills the ex traction  cup  ten  to tw enty  tim es per h o u r. T h e  ex trac tio n  
tim e shall be 16'0 =fc 0*5 hours. E vapo rate  o ff the  solvent in  a  w eighed 
vessel, p referably  in  the ex traction  flask, a t ab o u t 100°G. D ry  the  flask for 
tw o hours a t 100 ±  2®G in  a n  oven. Gool in  a  desiccator an d  w eigh to 
the  nearest 0*001 g.

N o t e  —  T h e  results o b ta in ed  m a y  b e  d ifferen t d ep en d in g  o n  th e  m e th o d  o f  sa m p le  
p rep aration .

6 . C A LC ULA TIO N

6.1  Solvent ex tract, percen t by  mass =  X 100

w here
M l  =  mass in  gram s o f th e  ex lraction  flask an d  ex tract,
Mg =  m ass in  gram s o f  the  ex traction  flask, an d  
Afg =  mass in  gram s o f  the  test portion .

7. R E P O R T

7.1  T h e  rep o rt shall inc lude the  following:
a) P ro p er identification o f sam ple,
b) Sam ple p repara tion ,

♦S pecification  for ab so lu te  a lco h o l ( revised), 
tS p cc if ic a tio n  for to lu en e , p u re , n itration  grad e  {first revision) .



c) T ype o f extraction apparatus, and
d) R esult obtained.

M E T H O D  B

8 . OtJTLINE OF T H E  M ETH O D
8.1  T h in , narrow  strips o f the dried  ru b b er are ex tracted  th ree tim es w ith  
100 ml o f  ho t E TA  [see 1 0 .1 ) solvent for one hour each and  rinsed th ree 
times w ith 10 m l portions o f E T A  solvent. A lthough two extractions are  
sufficient for non-pigm ented rubberSj th ree extractions are necessary for 
oil-m asterbatch rubbers. T h e  extracted  ru b b er is boiled w ith  25 m l o f 
acctone, decanted , and  dried. T h e  difference in  w eight betw een the 
original sample and  the extracted sam ple is th e  w eight o f  E T A  extract.

9 . APPARATUS

9.1 A sb e sto s  M at
9.2 F ilter  P a p er
9.3 H o t P la te
9.4  W xde-M oath F b |sk  —  400 to 500 m l capacity.

9 3  W ire G auze

10.  R E X G r n r s

10.1 E th an o l-T o lu en e A zeotrop e ( E T A )  —  P repare  by m ixing 70 
volumes o f  ethyl alcohol and  30 volumes of toluene, refluxing the m ix ture 
for four hours over calcium  oxide and  distilling. D iscard th e  first an d  last 
portion , keeping only th a t distillate com ing over w ith in  a  range  o f  1°C.

N o t e  —  D is t i l l in g  m a y  b e  a v o id e d  b y  u s in g  a b s o lu t e  a lc o h o l .

10fc2 A ceton e  —  conforming to IS :  170-1966*.

11. PR O C ED U RE

11.1 D ry  the sample in accordance w ith  the m ethod prescribed in ( S B R : 1) 
o r  ( S B R : 2 ) o f IS  : 4518 ( P art I  )-1967f. Sheet it to a  thickness o f 0*5 m m  
o r less. C u t approxim ately 6 g o f  the dried , sheeted m ateria l in to  strips 
n o t w ider than  10 m m  n o r longer than 50 m m .

N o te  —  E n s u r e  t h a t  t h e  s t r ip s  a r e  0*5 m m  o r  leas i n  th ic k n e s s  i n  o r d e r  to  s e c u r c  
c o m p le te  e x t r a c t io n .

•Specification for acetone (Jirst revision ).
tM ethods of tests for styrene-butadiene rubbers ( SB R ): P art I»



11.2 A ccurately weigh 6 g  sam ple o f  th e  d ried  strips. A dd  100 m l of 
E T A  ( see 10 .1 ) solvent to the w ide-m outh flask. A dd each  strip  o f the 
weighed sam ple separately  to the flask, swirh'ng the flask after each  ad d i­
tion so th a t each strip  is thoroughly  w etted  w ith  the solvent to  avoid 
sticking. T o  p revent the sam ple from  sticldng to th e  w ide-m outh  flask, 
place a  filter p ap e r in  the bo ttom  o f the flask and  use a  w ire g^uze or 
asbestos m a t between the flask an d  the h o t p la te. Reflux th e  contents o f  
th e  w ide-m outh flask on the ho t p la te  for one hou r. A fter refluxing, 
decan t th e  E T A  extract an d  discard it. A dd a  second 100 m l portion  of 
the E TA  solvent to the ru b b e r sam ple an d  reflux aga in  for one hour. 
A gain decan t the E T A  ex tract an d  discard it. A dd a  th ird  100 m l po rtion  

i o f th e  E T A  solvent to the ru b b er sam ple an d  reflux again  for one hou r. 
F o r the th ird  tim e, decant the E TA  ex tract and  discard  it. R inse the sam ple 
w ith  th ree successive 10 m l portions o f the E T A  solvent. A dd approxim ately  
25 m l o f acetone to the ru b b er sam ple rem ain ing  in  the w ide-m outh  flask. 
H ea t the acetone to gentle boiling an d  boil it  for approxim ately  5 m inutes. 
D ecan t the acetone an d  transfer the extracted  sam ple to a  ta red  w atch  glass. 
D ry it tb constant w eight a t  105°G.

N o t e  —  T h is  can  b e  d o n e  in  1 h ou r  a t  1 05°C  and  725 m tn o f  v a cu u m  in  a  vacu u m  
oven ,

13. C A L C U L A T IO N

13.1 E T A  extract, percen t =  

w here

Afi =  mass in  gram s o f th e  original d ry  sam ple, an d  
M a =  mass in  gram s o f the ex tracted  sam ple.



1. SCO PE
1.1 This m ethod covers the estim ation o f  the oil con ten t o f  oil extended 
( SBR )-rubbers and  carbon black m asterbatches. I t  is in tended  for use in 
checking for uniform ity having loading up  to  75 parts p er h u n d red  o f 
ru b b er ( p h r ).

M E TH O D  A

2. O UTLINE O F TH E M E TH O D

2.1 T h e  E TA  extract o f the dried  rubber is determ ined. T h e  oil con ten t of 
the m asterbatch  ise stim ated by sub tracting  from  the E T A  ex trac t the 
to tal of the E T A  soluble constituents o ther th an  oil. T his difference is an  
estim ate o f  the oil content,

3. PR O C ED U RE

3.1 D eterm ine E T A  extract in styrene bu tadiene rubbers as percen t by 
mass o f original d ry  sam ple ( ^  ) in  accordance w ith  ( S B R : 9 ).

3.2 D eterm ine organic acid in  styrene bu tad iene rubbers as percen t by
mass o f original d ry  sam ple ( B ) in  accordance w ith (SB R  : 4 )  f IS  : 4518 
( P a r t  I  >1967* J. .

3.3  D eterm ine soap conten t in  styrene bu tad iene rubbers as percen t by
mass o f original d ry  sam ple ( C ) in  accordance w ith  ( SBR : 5 )  F IS  : 4518 
( P a r t I ) . I 9 6 7 * ] .  \

3 .4  D eterm ine antioxidants in  styrene bu tad iene rubbers as percen t by
mass o f  original d ry  sam ple {D ) in  accordance w ith  ( S B R : 6 ) \ see 
IS :4 5 1 8  ( P a r t l ) - 1 9 6 7 * ] .   ̂  ̂ L

N o t e  —  I f  an tiox id an t/an tiozon an ts (  D ) ca n n o t be d eterm ined , th e  fo llow in g  va lu e  
m ay b e calculated:

D  =  X  100

w here

jE  =  n om in a l antioxidant add ed  to  rubber p h rf; an d
F  — m asterbatch  recipe, in parts =  100 +  p h rf o f  o il +  p h r t  o f  carbon  

black.

•M eth ods o f  tests for s tyren e-b u tad icn e rubbers ( S B R ) :  Part I .  
tP arts per hundred  o f  rubber.



4. CALCULATIO N

4.1  O il con ten t percen t by  mass — A  — { B  ■]- C  + / )  )

w here
A  =  E T A  extract, percen t by  m ass o f  the o rig ina l d ry  sam ple ; 
B  =  organic acid, p ercen t by  m ass o f  the orig inal d ry  sam ple;
C  =  soap, percen t by mass o f th e  o rig ina l d ry  sam ple ; an d  
D  =  an tio x id an t/an tio zo n an t, p ercen t by  mass o f  th e  o rig ina l 

dry  sam ple,

M E T H O D  B 

J . O U TL IN E O F T H E M E T H O D

5.1  T h e  acetone ex trac t o f  th e  d ried  ru b b e r  is determ ined . T h e  oil 
con ten t o f the m asterba tch  is estim ated by su b trac tin g  from  th e  acetone 
ex tract the to tal o f  the acetone soluble constituents o th e r th a n  the oil. T h e  
difference is an  estim ate o f  the oil conten t.

6 . A PPARATUS

6.1 E x tra c tio n  A p p a ra tu s  —  T h e  ex traction  flask a n d  condenser is o f  th e  
general type prescribed in ( SBR : 9 ),

6.2 H o t P la te  —  Surface to m a in ta in  a  tem p era tu re  o f  a t  least 100°C.

6-3 V a cu u m  O ven

7 . PR O C ED U R E

7.1 D ry  the sam ple in  accordance w ith  th e  m ethod  prescribed in  S B R : 1 
o r ( SBR ; 2 ) o f  IS  : 4518 ( P a rt I  )-1967*. Sheet i t  to  a  thickness o f  0*5 
m m  o r less. G ut approxim ately  6 g o f th e  d ried , sheeted  m a te ria l in to  strips 
no t w ider than  10 m m  an d  no t longer th a n  50 m m .

N o t e  —  E nsure th at th e  strips are 0*5 m m  or  less in  th ick ness in  order to secu rc  
com p lete  extraction .

7.2 A ccurately weigh a  2 g  sam ple o f  th e  d ried  strips. A d d  200 m l o f  
acetone to a  400 to 500-ml flask. A dd  each  strip  o f  th e  w eighed sam p le  
separately to the flask, sw irling th e  flask afte r each  ad d itio n  so th a t  each  
strip  is thoroughly w etted  w ith  solvent to  avoid sticking. T o  p reven t th e  
sam ple from sticking to the flask, p lace a  filter p a p e r  in  th e  bo tto m  o f  the 
flask, an d  use a  w ire gauze o r an  asbestos m a t betw een th e  flask a n d  th e  
h o t plate. Reflux the contents o f  the flask on  th e  h o t p la te  for 30 m inu tes.
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D cc an t th e  acetone ex trac t and  discard  it ,  but m ake su re th a t all the 
ru b b e r  rem ains in  th e  flask. A dd a  second 200 m l portion  o f acctone to 
th e  ru b b e r sam ple an d  reflux again  fo r 30 m inutes. D ecan t the  acetone ex­
trac t a n d  discard  it, b u t m ake sure th a t all the ru b b er rem ains in  the  flask. 
A d d  a  th ird  200 m l portion  o f  acetone to the ru b b er sam ple and  reflux aga in  
for 30 m inutes. F or th e  th ird  tim e, d ecan t the  acetone ex tra c t an d  
d iscard  it. R inse th e  sam ple w ith  10 to  20 m l o f  acetone. D ecan t the
acc tone  an d  tran&fer the ex tracted  siunple to  a  ta red  i\'a tch  glass. D ry  the
ru b b e r  to  constan t w eight in  a  vacuum  oven a t  105°G an d  m in im um  
685 m m  o f  m ercury  vacuum . ^Veigh the  d ry  ru b b er.

8. C A L C U L A T IO N

8.1 O il con ten t, p e rc en t by  m ass  =  ^  +

w here ^

^  =  mass o f  the  original d ry  sam ple;
X  —  mass o f  the  ex tracted  sam ple;
B  =  organic ac id , percen t b y  mass ( S B R : 4  ) ;
C  =  soap, percen t by  mass ( SBR : 5 ) ;  and  
D  =  an tio x id an t, percen t by  mass ( S B R : 6 ) .

N ot® —  I f  an tioxidant cannot be determ ined, the fo^o^^^ng value m ay be calculated:

D =  - 4 -  X 100

where

E  — nom inal antioxidant added to rubber, phr*; and 
F  =  m a s to ^ tc h  rccipc, in parts =  100 4- phr* o f oil +  phr* o f  carbon 

black.


