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DETERMINATION OF 
THE SURFACE TENSION 

OF RUBBER LATICES

FOR EW O RD

This British S tandard describes a  m ethod applicable to  both natural rubber and 
synthetic rubber latices. i t  is issued as a separate docum ent because BS 1672* 
and BS 3397t refer individually and respectively to  the testing o f natural 
rubber latex and  synthetic rubber latices. It replaces the m ethod given in 
BS 3397f.

This m ethod is technically identical with that being considered in Technical 
Com m ittee ISO /TC  45— Rubber, o f the International O rganization for 
S tandardization (ISO), which is a t present given in ISO D raft Recom m endation 
N o. 1409. However an  appendix has been added giving a  calibration procedure.

Before the determ ination of surface tension in accordance with this 
British S tandard, natural rubber latex should be sampled in accordance 
with BS 1672* and synthetic rubber latices should be sampled in accordance 
with BS 3397t.

M ETH O D
1. SCOPE

This British S tandard describes a m ethod fo r the determ ination of the surface 
tension of synthetic o r natural rubber latices. The surface tension of the latex 
is determined in m N /m J at a  to tal solids content of 40%  by mass, or less.

2. APPARATUS 
The following apparatus is required:

(1) A du Nouy tensiometer, with platinum  ring of 40 mm nom inal cir­
cumference.

(2) A  glass dish. 50 ml capacity with an internal diam eter o f a t least 
45 mm.

3. PROCH5URE
Clean the tensiom eter ring by washing in water and  then heating in the 
oxidizing section of a  bunsen flame. Take extreme care to  avoid distortion 
when handling the tensiom eter ring.

Carefully calibrate the tensiom eter scale against a  standard weight in 
accordance with the m anufacturer’s instructions (sec Appendix A). I f  the
• B S  1 6 7 2 ,  ‘ M e t h o d s  o f  t e s t i n g  r u b b e r  l a t e x ’ .
t B S  3 3 9 7 ,  ‘ M e t h o d s  o f  t e s t i n g  s y n t h e t i c  r u b b e r  l a t i c e s * .
} 1  m N / m  =  I  d y n / c m .



to ta l solids com ent o f  (he b te x  is grea<er than 4 0  % by mass, dilute the latex
1 0  ^ sol.ds c o n i e n ,  o f  4 0  ±  1 % with water complying with the require­
m ents o f BS 3978 . Clean the dish carefully, since any contam ination may 
produce vanaW e results. Strain approxim ately 25 ml of the latex, adjusted to 
a  tem peratu re t o f 25 ±  2 °C, into the dish. Clean any skin o r a ir bubbles 
from  the surface o f the latex by wiping with a  piece o f filter paper, and 
m easure the surface tension immediately to  avoid errors due to  the form ation 
o f  surface skin.

W ith the tensiom eter protected from  a ir currents, place the dish containing 
the latex beneath the ring on the adjustable platform  of the instrument. W ith 
the instrum ent adjusted so tha t the  beam  is in its balance position when the 
ring is dry and the scale reading is zero, raise the platform  until the latex makes 
contact with the ring. Im m erse the ring beneath the surface o f the latex. Now  
slowly lower the platform  by means o f the platform -adjusting screw and, 
sim ultaneously, increase the torsion o f the wire, proportioning these two 
adjustm ents so th a t the beam remains exactly in its balance position. As the 
film adhering to  the ring approaches the breaking point, proceed m ore slowly 
with the adjustm ents to  make certain  tha t the system is in its balance position 
when rupture occurs. N ote, as the preliminary reading, the calibrated 
scale reading a t which the ring detaches from  the latex. Clean the  ring as 
above and repeat the determ ination three times.

D iscount the preliminary reading and record the average of the next three 
readings.
N O T E .  T h e  t h r e e  r e a d i n g s  s h o u l d  a g r e e  w i t h i n  0 - 5  m N / m .

4. EXPRESSION OF RESULTS 
C alculate the surface tension, in m N /m , as follows:

Surface tension, m N /m  = M  x  F  
where M  is the calibrated scale reading o f the tensiometer,

F i s  a factor calculated as follo w s : ______________

F  -  0 - 7 2 5 0  +  .  /  +  p

where /* is a  constant calculated as follows:
t-679 X  S 

P  =  0 04534 ---------- --------

where S  is the radius o f the wire of the ring, expressed in millimetres,
R  is the mean radius o f the ring, expressed in millimetres.

N O T E .  S u r f a c e  t e n s i o n  a n d  s u r f a c e  f r e e  e n e r g y  a r e  s y n o n y m o u s  a n d  h a v e  e q u a l  n u m e r i c a l  
v a l u e s  w h e n  e x p r e s s e d  i n  m N / m  a n d  m J / m ’  r e s p e c t i v e l y .

•B S  3 9 7 8 .‘W ater for laboratory  use’. ^ _
+ T h c  t c m p c r a l u r c  c o e f f i c i e n t  o f  s u r f a c e  t e n s i o n  o f  S B R  a n d  N B R  l a t i c e s  o v e r
r a n g e  2 0  t o  3 0  " C  i s  - 0 1  m N / m  p e r  “ C .  T h e  c o r r e s p o n d m g  v a l u e  f o r  n a t u r a l  r u ^ ) b e r l a l e x

i s  + 0 1  m N / m  p e r  ® C .



C A LIB R A TIO N  PR O C ED U R E

A typical calibration procedure is as follows;
Place a  small piece o f clean tissue paper on the clean ring and adjust the 

beam  to  its balanced or horizontal position and also adjust the scale pointer 
to  its zero position. P u t a  500 mg calibration weight on the paper and adjust 
the scale pointer until the beam is again a t its balanced position. N ote the 
scale reading. R epeat the whole procedure until two consecutive scale readings 
agree within 0-5 m N /m  and calculate their average. Calculate the calibration 
factor fo r the scale reading from  the relationship tha t 500 mg is equivalent to  
2450/Z, m N /m , where L  is the mean circumference o f the ring expressed in 
millimetres.

N O T £ ,  B e f o r e  c a l i b r a t i o n ,  a d j u s t m e n t  m a y  b e  m a d e  i f  n e c e s s a r y  t o  C h e  l e n g t h  o f  t h e  b e a m  o r  
t h e  l e n g t h  o f  t h e  t o r s i o n  w i r e  s o  t h a t  r e a d i n g s  i n  t h e  r a n g e  0  t o  7 0  m N / m  c o v e r  a  r e a s o n a b l e  
p r o p o r t i o n  o f  t h e  d i a l .
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