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DETERMINATION OF
THE SURFACE TENSION
OF RUBBER LATICES

FOREWORD

This British Standard describesa method applicable to both natural rubber and
synthetic rubber latices. it is issued as a separate document because BS 1672*
and BS 3397t refer individually and respectively to the testing of natural
rubber latex and synthetic rubber latices. It replaces the method given in
BS 3397f.

This method is technically identical with that being considered in Technical
Committee ISO/TC 45—Rubber, of the International Organization for
Standardization (ISO), which is at present given in ISO Draft Recommendation
No. 1409. However an appendix has been added giving a calibration procedure.

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

METHOD

1. SCOPE
This British Standard describes a method for the determination of the surface
tension of synthetic or natural rubber latices. The surface tension of the latex
is determined in mN/mJ at a total 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 nominal cir-
cumference.
(2) A glass dish. 50 ml capacity with an internal diameter of at least
45 mm.
3. PROCH5URE
Clean the tensiometer 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 tensiometer ring.
Carefully calibrate the tensiometer scale against a standard weight in
accordance with the manufacturer’ instructions (sec Appendix A). If the
§12, " hods of testing rubber latex’

8BS I Woetho
BS 3397, "M ethods of testing synthetic rubber latices*
1 = ldynlen .



total solids coment of (he btex is grea<er than 40 % by mass, dilute the latex
10 M sol.ds conien, 0f 40 = 1% with water complying with the require-
ments of BS 3978 . Clean the dish carefully, since any contamination may
produce vanaWe results. Strain approximately 25 ml of the latex, adjusted to
a temperaturet of 25 £ 2 °C, into the dish. Clean any skin or air bubbles
from the surface of the latex by wiping with a piece of filter paper, and
measure the surface tension immediately to avoid errors due to the formation
of surface skin.

With the tensiometer protected from air currents, place the dish containing
the latex beneath the ring on the adjustable platform of the instrument. With
the instrument adjusted so that 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. Immerse the ring beneath the surface of the latex. Now
slowly lower the platform by means of the platform-adjusting screw and,
simultaneously, increase the torsion of the wire, proportioning these two
adjustments so that the beam remains exactly in its balance position. As the
film adhering to the ring approaches the breaking point, proceed more slowly
with the adjustments to make certain that the system is in its balance position
when rupture occurs. Note, as the preliminary reading, the calibrated
scale reading at which the ring detaches from the latex. Clean the ring as
above and repeat the determination three times.

Discount the preliminary reading and record the average of the next three
readings.

NOTE. The threereadings should agree within 0-5 m N /m .
4. EXPRESSION OF RESULTS

Calculate the surface tension, in mN/m, as follows:
Surface tension, mN/m = M x F
where M is the calibrated scale reading of the tensiometer,
Fis a factor calculated as follo w s:

F - o0-7250 + .7/ + p

where /*is a constant calculated as follows:

t-679 x S
P = 004534 —-emeomm —ommeeee

where S is the radius of the wire of the ring, expressed in millimetres,

R is the mean radius of the ring, expressed in millimetres.
NOTE. Surface tension and surface free energy are synonymous and have equal numerical
values when expressed inom NIm and mlim " respectively,

*BS 3978.‘Water for laboratory use’. N
+Thetemperalure coefficientof surface tension of SBR and NBR latices aver
range 20 fo 30 "Cis -0 1 mNIm per“C.Thecorrespondmog value fornatural ru®)berlalex

is + 01 mNim per@cC.



CALIBRATION PROCEDURE

A typical calibration procedure is as follows;

Place a small piece of 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. Put a 500 mg calibration weight on the paper and adjust
the scale pointer until the beam is again at its balanced position. Note the
scale reading. Repeat the whole procedure until two consecutive scale readings
agree within 0-5 mN/m and calculate their average. Calculate the calibration
factor for the scale reading from the relationship that 500 mg is equivalent to
2450/Z, mN/m, where L is the mean circumference of the ring expressed in
millimetres.

NOTE, Beforecalibration, adjustmentmay bemade ifnecessary to Chelength ofthe beam or

the length of the torsion wire so thatreadings in the range 0 to 70 m N/m coverareasonable
proportion ofthe dial
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