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F O R E W O R D

I S O  ( t h e  I n t e r n a t i o n a l  O r g a n i z a t i o n  f o r  S t a n d a r d i z a t i o n )  is a  w o r l d w i d e  f e d e r a t i o n  
o f  n a t i o n a l  s t a n d a r d s  i n s t i t u t e s  ( I S O  nr^ember b o d i e s ) .  T h e  w o r k  o f  d e v e l o p i n g  
I n t e r n a t i o n a l  S t a n d a r d s  is c a r r i e d  o u t  t h r o u g h  I S O  t e c h n i c a l  c o m m i t t e e s .  E v e ry  
m e m b e r  b o d y  I n t e r e s t e d  in  a  s u b j e c t  f o r  w h i c h  a  t e c h n i c a l  c o m m i t t e e  h a s  b e e n  s e t  
u p  h a s  t h e  r i g h t  t o  b e  r e p r e s e n t e d  o n  t h a t  c o m m i t t e e .  I n t e r n a t i o n a l  o r g a n i z a t i o n s ,  
g o v e r n m e n t a l  a n d  n o n - g o v e r n m e n t a l ,  in  l i a i s o n  w i t h  I S O ,  a l s o  t a k e  p a r t  in  t h e  w o r k .

D r a f t  I n t e r n a t i o n a l  S t a n d a r d s  a d o p t e d  b y  t h e  t e c h n i c a l  c o m m i t t e e s  a r e  c i r c u l a t e d  
t o  t h e  m e m b e r  b o d i e s  f o r  a p p r o v a l  b e f o r e  t h e i r  a c c e p t a n c e  a s  I n t e r n a t i o n a l  
S t a n d a r d s  b y  t h e  I S O  C o u n c i l .

I n t e r n a t i o n a l  S t a n d a r d  I S O  2 4 8  w a s  d e v e l o p e d  b y  T e c h n i c a l  C o m m i t t e e  I S O / T C  4 5 ,  
R u bber a n d  ru b b e r p ro du c ts , a n d  w a s  c i r c u l a t e d  t o  t h e  m e m b e r  b o d i e s  in  
S e p t e m b e r  1 9 7 5 .

I t  h a s  b e e n  a p p r o v e d  b y  t h e  m e m b e r  b o d i e s  o f  t h e  f o l l o w i n g  c o u n t r i e s  :

A u s t r a l i a  I n d i a  S r i  L a n k a
B e lg i u m  I t a ly  S w e d e n
B ra z i l  M a la y s ia  S w i t z e r l a n d
B u lg a r i a  M e x i c o  T u r k e y
C a n a d a  N e t h e r l a n d s  U n i t e d  K i n g d o m
C z e c h o s l o v a k i a  P o l a n d  U .S .A .
G e r m a n y  R o m a n i a  U .S .S .R .
H u n g a r y  S p a i n  Y u g o s la v ia

T h e  m e m b e r  b o d y  o f  t h e  f o l l o w i n g  c o u n t r y  e x p r e s s e d  d i s a p p r o v a l  o f  t h e  d o c u m e n t  
o n  t e c h n i c a l  g r o u n d s  :

F r a n c e

T h i s  I n t e r n a t i o n a l  S t a n d a r d  c a n c e l s  a n d  r e p l a c e s  I S O  R e c o m m e n d a t i o n  R 2 4 8 - 1 9 6 2 ,  
o f  w h i c h  i t  c o n s t i t u t e s  a  t e c h n i c a l  r e v i s io n .

A  r e v i s e d  w o r d i n g  f o r  s u b - c l a u s e  5 . 2 . 4  o f  t h i s  I n t e r n a t i o n a l  S t a n d a r d  is b e in g  
s u b m i t t e d  f o r  I S O  m e m b e r  b o d y  b a l l o t .  T h i s  a c t i o n  f o l l o w s  o b j e c t i o n s  t o  t h e  
p r e s e n t  w o r d i n g  r a i s e d  a t  a  m e e t i n g  o f  I S O / T C  4 5  b y  exp>erts f r o m  se v e ra l  
c o u n t r i e s .
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R u b b e r s ,  r a w  —  D e t e r m i n a t i o n  o f  v o l a t i l e  m a t t e r  c o n t e n t

1 S C O P E  A N D  F I E L D  O F  A P P L I C A T I O N

1.1  T h i s  I n t e r n a t i o n a l  S t a n d a r d  s p e c i f i e s  t w o  m e t h o d s ,  a 
h o t - m i l l  m e t h o d  a n d  a n  o v e n  m e t h o d ,  f o r  t h e  
d e t e r m i n a t i o n  o f  m o i s t u r e  a n d  o t h e r  v o l a t i l e  m a t t e r  

c o n t e n t  i n  r a w  r u b b e r s .

1 .2  T h e s e  m e t h o d s  a r e  s u i t a b l e  f o r  t h e  d e t e r m i n a t i o n  o f
t h e  v o l a t i l e  m a t t e r  c o n t e n t  in  t h e  g r o u p  o f  r u b b e r s
l i s t e d  in IS O  1 6 2 9 .  T h e y  m a y  a l s o  b e  u s e d  f o r  o t h e r  
r u b b e r s ,  b u t  in  t h e s e  c a s e s  it  is n e c e s s a r y  t o  p r o v e  t h a t  t h e  
c h a n g e  in m a s s  is d u e  s o l e ly  t o  loss  o f  o r ig in a l  v o l a t i l e  
m a t t e r  a n d  n o t  t o  r u b b e r  d e g r a d a t i o n .

1 .3  T h e  h o t - m i l l  m e t h o d  is n o t  a p p l i c a b l e  t o  n a t u r a l  a n d  
s y n t h e t i c  i s o p r e n e  r u b b e r s  o r  t o  r u b b e r s  t o o  d i f f i c u l t  t o  
h a n d l e  o n  a  h o t  m il l .

1 .4  T h e  t w o  t e s t  m e t h o d s  d o  n o t  n e c e s s a r i l y  g ive  i d e n t i c a l  
r e s u l t s .  T h e r e f o r e ,  in  c a s e  o f  d i s p u t e  t h e  o v e n  m e t h o d  shal)  
b e  t h e  r e f e r e n c e  m e t h o d .

2  R E F E R E N C E S

I S O  1 6 2 9 ,  R u b b e n  and fatices — Nom enclature.

IS O  1 7 9 6 ,  Rubber, ra w  -  Sample preparation .'^ ''

IS O  2 3 9 3 ,  R ubber test m ixes -  P repara tion, m ix in g  and  
vulcan iza tion  — E qu ip m en t and procedures.

t o  c o n s t a n t  m a s s .  C a l c u l a t i o n  o f  t h e  v o la t i l e  m a t t e r  c o n t e n t  
a s  t h e  m a s s  l o s t  d u r i n g  t h i s  p r o c e d u r e ,  t o g e t h e r  w i t h  t h e  
m a s s  l o s t  d u r i n g  h o m o g e n i z a t i o n  o f  t h e  p i e c e .

4  H O T - M I L L  M E T H O D

4 .1  A p p a r a t u s

4 . 1 . 1  M i x i n g  m i l l ,  c o m p l y i n g  w i t h  t h e  r e q u i r e m e n t s  

o f  I S O  2 3 9 3 .

4 . 2  P r o c e d u r e

4 . 2 . 1  W e ig h ,  t o  t h e  n e a r e s t  0 ,1  g ,  a  t e s t  p o r t i o n  o f  a t  l e a s t  
2 5 0  g f r o m  a p i e c e  p r e p a r e d  in  a c c o r d a n c e  w i t h  I S O  1 7 9 6 .

4 . 2 . 2  A d j u s t  t h e  c l e a r a n c e  o f  t h e  m il l  r o l l s  t o  
0 , 2 5  ±  0 , 0 5  m m ,  u s in g  l e a d  s t r i p s  a s  s p e c i f i e d  in  IS O  2 3 9 3 .  
M a i n t a i n  t h e  s u r f a c e  t e m p e r a t u r e  o f  t h e  r o l l s  a t  1 0 0  ±  5  ®C.

4 . 2 . 3  P ass  t h e  t e s t  p o r t i o n  r e p e a t e d l y  t h r o u g h  t h e  mill
( 4 .1 .1 )  f o r  4 m i n .  D o  n o t  a l l o w  t h e  t e s t  p o r t i o n  t o  b a n d  
a n d  t a k e  c a r e  t o  p r e v e n t  a n y  lo ss  o f  r u b b e r .  W e ig h  t h e  t e s t  
p o r t i o n  t o  t h e  n e a r e s t  0 ,1  g. P a s s  t h e  t e s t  p o r t i o n  t h r o u g h  
t h e  m i l l  f o r  a n  a d d i t i o n a l  2  m i n  a n d  r e -w e ig h .  I f  t h e  m a s s e s  
a t  t h e  e n d  o f  t h e  4  a n d  6  m i n  p e r i o d s  d i f f e r  b y  le s s  t h a n  
0 ,1  g ,  c a l c u l a t e  t h e  v o l a t i l e  m a t t e r  c o n t e n t ;  if  n o t ,  c o n t i n u e  
p a s s in g  t h e  t e s t  p o r t i o n  t h r o u g h  t h e  m i l t  f o r  2  m i n  p e r i o d s  
u n t i l  t h e  m a s s  d o e s  n o t  d e c r e a s e  b y  m o r e  t h a n  0 ,1  g in 
s u c c e s s iv e  w e i g h i n g s .  B e f o r e  e a c h  w e i g h i n g ,  a l l o w  t h e  
r u b b e r  t o  c o o l  t o  r o o m  t e m p e r a t u r e  in  a  d e s i c c a t o r .

3  P R I N C I P L E  O F  M E T H O D S

3 .1  H o t - m i l l  m e t h o d

S h e e t i n g  o u t  o f  a t e s t  p o r t i o n  o n  a  h e a t e d  m il l  u n t i l  all t h e  
v o l a t i l e  m a t t e r  is d r i v e n  o f f .  C a l c u l a t i o n  o f  t h e  lo s s  in  m a s s  
d u r i n g  m i l l in g  a n d  e x p r e s s i o n  a s  v o l a t i l e  m a t t e r  c o n t e n t .

3 . 2  O v e n  m e t h o d

W e ig h in g  o f  a  t e s t  p o r t i o n  o f  a p i e c e  p r e p a r e d  in  a c c o r d a n c e  
w i t h  I S O  1 7 9 6 .  S h e e t i n g  o u t  o f  t h e  t e s t  p o r t i o n  o n  a 
l a b o r a t o r y  m i l l  o r  c o m m i n u t i o n  b y  h a n d .  D r y i n g  in  a n  o v e n

4.3 Expression of results

T h e  v o la t i l e  m a t t e r  c o n t e n t  is g iv e n ,  a s  a  p e r c e n t a g e  b y  
m a s s ,  b y  t h e  f o r m u l a

m . m .
X  1 0 0

m .

w h e r e

m . ,  is t h e  m a s s ,  in  g r a m s ,  o f  t h e  t e s t  p o r t i o n  b e f o r e  
m i l l in g ;

r??2 is t h e  m a s s ,  in  g r a m s ,  o f  t h e  t e s t  p o r t i o n  a f t e r  

m i l l in g .

1) Rubbers having an unsaturated carbon chain, for example naturai rubber and synthetic rubbers derived at teast partly diotê ins.
2) At present at the stage of draft. (Revision of ISO 1796-1972.)
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5  O V E N  M E T H O D

5 .1  A p p a r a t u s

5 . 1 . 1  O v e n ,  v e n t i l a t e d ,  p r e f e r a b l y  a i r - c i r c u l a t i n g  t y p e ,  
c a p a b l e  o f  b e i n g  c o n t r o l l e d  a t  1 0 0  ±  5  ° C  a n d  1 6 0  ±  5  °C.

5.2 Procedure

5 . 2 . 1  In  t h e  c a s e  o f  n a t u r a l  r u b b e r ,  p r o c e e d  a s  f o l lo w s  :

5 .2 . 1 . 1  S h e e t  o u t  a t e s t  p i e c e  o f  a b o u t  6 0 0  g, f o l l o w i n g  
I S O  1 7 9 6 .  W e ig h  t o  t h e  n e a r e s t  0 ,1  g b e f o r e  a n d  a f t e r  
h o m o g e n i z a t i o n .

5 . 2 . 1 . 2  S e l e c t  a  t e s t  p o r t i o n  o f  a b o u t  1 0  g  f r o m  t h e  
h o m o g e n i z e d  t e s t  p i e c e  a n d  w e i g h t  i t  t o  t h e  n e a r e s t
0 , 0 0 0  1 g.

5 . 2 . 1 . 3  W i t h  t h e  m il l  s e t  a t  7 0  ±  5  ° C  a n d  w i t h  a  mill
o p e n i n g  w h i c h  wil l  p r o d u c e  a  s h e e t  o f  less t h a n  2  m m
t h i c k n e s s ,  p a s s  t h e  t e s t  p o r t i o n  t w i c e  b e t w e e n  t h e  ro lls .

5 . 2 . 2  In  t h e  c a s e  o f  s y n t h e t i c  r u b b e r ,  p r o c e e d  a s  f o l l o w s  :

5 . 2 . 2 . 1  S h e e t  o u t  a  t e s t  p i e c e  o f  a b o u t  2 5 0  g ,  f o l l o w i n g  
I S O  1 7 9 6 .  W e ig h  t h e  t e s t  p i e c e  t o  t h e  n e a r e s t  0 ,0 1  g.

A l t e r n a t i v e l y ,  u s e  a  1 0  g t e s t  p o r t i o n ,  w e i g h e d  t o  t h e  
n e a r e s t  0 , 0 0 0  1 g b e f o r e  a n d  a f t e r  h o m o g e n i z a t i o n .

5 . 2 . 2 . 2  W i t h  t h e  m i l l  s e t  a t  7 0 ± 5 ‘’C  a n d  w i t h  a  mill
o p e n i n g  w h i c h  w il l  p r o d u c e  a s h e e t  o f  less t h a n  2  m m
t h i c k n e s s ,  p a s s  t h e  t e s t  p o r t i o n  t w i c e  b e t w e e n  t h e  ro l ls  
( se e  5.2.2.31.

5 . 2 . 2 . 3  If  s h e e t i n g  t o  2  m m  is i m p o s s i b l e  o r  i f  t h e  r u b b e r  
b e c o m e s  s t i c k y  o n  t h e  m i l l  r o l l ,  t a k e  a  1 0  g  t e s t  p o r t i o n  
d i r e c t l y  f r o m  t h e  t e s t  p i e c e  a n d  c u t  i t ,  b y  h a n d ,  i n t o  
s m a l l  c u b e s  w i t h  e d g e s  o f  l e n g t h  a p p r o x i m a t e l y  2  m m .

P la c e  t h e  t e s t  p o r t i o n  o n  a  w a t c h - g l a s s  o r  a l u m i n i u m  t r a y ,  
t o  f a c i l i t a t e  w e i g h i n g ,  a n d  d e t e r m i n e  t h e  m a s s  t o  t h e  
n e a r e s t  0 , 0 0 0  1 g.

5 . 2 . 3  P l a c e  t h e  t e s t  p o r t i o n ,  d e r i v e d  in a c c o r d a n c e  w i t h  
e i t h e r  5 .2 .1  o r  5 . 2 . 2 ,  f o r  1 h  in  t h e  o v e n  ( 5 . 1 . 1 ) ,  c o n t r o l l e d  
a t  1 0 0  ±  5  w i t h  t h e  v e n t i l a t o r s  o p e n  a n d ,  if  f i t t e d ,  w i t h  
t h e  c i r c u l a t i n g  f a n  s w i t c h e d  o n .  A r r a n g e  t h e  r u b b e r  t o  
p r e s e n t  t h e  l a r g e s t  p o s s i b l e  s u r f a c e  a r e a  t o  t h e  h o t  ai r . 
A l l o w  t o  c o o l  in  a d e s i c c a t o r  a n d  w e i g h .  R e p e a t  t h e  
h e a t i n g  f o r  f u r t h e r  3 0  m i n  p e r i o d s  u n t i l  t h e  m a s s  d o e s  n o t  
d e c r e a s e  b y  m o r e  t h a n  0 ,0 1  % o f  t h e  in i t ia l  m a s s  in  s u c ­
c e s s iv e  w e ig h in g s .

carbon oils are present, maintain the oven temperature 
at 160±5°C. This test variation is not applicable to 
oil-extended rubbers.

5.3 Expression of results
5.3.1 If the test portion was taken from a homogenized 
piece, the volatile matter content is given, as a percentage 
by mass, by the formula

X 100

where
is the mass, in grams, of the piece before 

homogenization (see ISO 1796);
is the mass, in grams, of the piece after 

homogenization (see ISO 1796); ,
/77g is the mass, in grams, of the test portion as taken 
from the piece;
pI q is the mass, in grams, of the test portion after oven 
drying.

5.3.2 If the test portion was taken from an un­
homogenized piece, the volatile matter content is given, as 
a percentage by mass, by the formula

------ § X 100
rrtr:

where and mg are as defined in 5.3.1.

6 TEST REPORT
The test report shall include the following particulars :

a) reference to this International Standard;
b) all details necessary for the full identification of the 
piece;
c) the method used (hot-mill or oven);
d) whether a 10 g or 250 g test portion of synthetic 
rubber was used in the oven method (see 5.2.2.1);
e) whether the alternative temperature (160®C) was 
used in the oven method (see 5.2.4);
f) the results obtained on each test portion;
g) any unusual features noted during the deteVmination;
h) any operation not included in this International 
Standard or regarded as optional;

5.2.4 If it can be shown that extraneous volatile hydro- i) the date of test.




