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Indian Standard
METHODS OF TEST FOR 

NATURAL RUBBER LATEX
PART 3 DETERMINATION OF DENSITY 

NRL : 6

( First Revision)

0. F O R E W O R D

0.1 T his In d ian  S tandard  ( Part 3 ) ( First Revision ) was adopted by the 
Ind ian  S tandards Institution on 8 M arch 1985, after the draft finalized 
by the R ubber Sectional Committee had been approved by the Petro­
leum, Goal and Related Products Division Council.

0.2 T est methods for rubber latex had been originally covered in the 
following Indian  Standards:

For natural rubber latex

IS : 3708 ( Part 1 )-1966*
I S :  3 7 0 8 (P a rt 2 )-1968t

For styrene butadiene rubber latex 

I S :  4511 (P a r t  1 )-1967t

Since some of the test m ethods covered in the above standards were 
common, the concerned committee had  decided some years ago to unify 
and  publish a  separate series of methods of test which would be appli­
cable to all types o f latices — natural as well as synthetic. A ccordingly» 
the following six test methods had  been covered under IS : 9316.

•M e th o d s  o f  test for n a tu ra l ru b b er la tex ; P a rt 1 D ry  ru b b e r  co n ten t, sludge 
c o n te n t, density , to ta l a lk a lin ity , K O H -n u m b er, m echan ical s ta b ility , v o la tile  fa tly  ac id  
n u m b er, to ta l n itrogen , to ta l copper, to ta l iro n , to ta l m anganese a n d  to ta l ash .

tM e th o d s  o f  test fo r n a tu ra l ru b b e r la tex , P art 2.
^M ethods o f  tests for sty rene-b u tad ien e  ru b b er ( SB R  ) latices: P a r t  1 D e te rm m a- 

tio n  o f  d ry  po ly m er, density , resid u a l s ty ren e , b o u n d  sty rene  a n d  soap  co n ten t.



IS : 9316 Meihocls of test for rubber latex:

Part 1-1979 Determination of surface tension 
Part 2-1 979 Determination of viscosity 
Part 3-1979 Determination of coagulum content 
Part 4-1979 Determination of total solids content 
Part 5-1979 Drawing of samples 
Part 6-1982 Determination of /)H

0.2.x As a result of further rethinking on the subject, it has now been 
decided to re-designate the test methods common to natural and synthetic 
rubber latices as R L  series; test methods for natural rubber latex as NRL 
series and test methods for styrene-butadiene rubber latex as SBRL series. 
Consequently, test methods for rubber latex have been rationalized into 
the following three series:

a) IS : 9316 Unified methods of test applicable to both natural and 
synthetic rubber latices — RL series;

b) IS : 3708 Methods of test applicable to natural rubber latex — 
N RL series; and

c) IS : 4511 Methods of test applicable to styrene-butadiene rubber 
latex — SBRL series.

0.3 The existing Indian Standards under IS ; 3708 ( Parts 1* and 2 t) , 
IS : 4511 ( Part \% ) and IS : 9316 ( Parts 1 to 6 ) are being gradually 
replaced by separate standards under the above three series, designated 
by the appropriate N R L, SBRL or RL series, respectively.

0.3.1 The methods covered under NRL 13, NRL 14 and NRL 15 of 
IS : 3708 ( Part 1 )-1966 which are also under revision, have been proposed 
to be covered under the R L  series in IS : 9316 ( under revision ).
0.4 In order to facilitate cross-reference, it has been decided to retain the 
original discrete NRL series numbers assigned to various test methods 
in IS ; 3708 ( Parts I and 2 ) in the revised parts of IS : 3708.

0.4.1 For proper referencing of the existing test methods and the new 
methods under revision, a statement showing corresponding methods is 
given in Appendix A.
0.5 In preparing the above series, the need to align the test methods with 
the corresponding ISO standards/DlS/DP wherever available has also

•M ethods o f  test for n a tu ra l ru b b er latex: P art 1 D ry  rubber content, sludge content, 
density , to ta l alkalin ity , K O H -num ber, m echanical stability, volatile fatty  acid  num ber, 
pH, to tal n itrogen, to ta l copper, to ta l iron, to ta l m anganese and to ta l ash. 

tM eihoda of test for n a tu ra l rubber latex , P a rt 2.
JM ethods o f  tests for styrene-butadiene rubber ( SBR ) latices: P a r t 1 D eterm ination 

o f d ry  polym er, pH, density, residual styrene, bound styrene and  soap content.



been taken into account for updating the test methods. In  the preparation 
of this standard, assistance has been derived from ISO 705-1974 ‘Natural 
rubber l^itex — Determination of density’, issued by the International 
Organization for Standardization ( ISO ).
0.6 Density determination is used to calculate the mass of a measured 
volume of latex in locations where it is not possible to weigh directly. 
For such purposes it is essential that the density be determined on a Jatex 
sample containing the same amount of air as it contained when the volume 
was measured. Before sampling, the latex is, therefore, allowed to stand 
for a minimum period of 24- hours to ensure the removal of air bubbles.
0.7 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*,

1. SCOPE
1.1 This standard ( Part 3 ) prescribes a method for the determination 
of density of natural rubber latex of Hevea brasiliemisy uncompounded, 
unvulcanized, and which may contain preservatives and has a total soiids 
content up to 63 percent.
2. TERMINOLOGY
2.0 For the purpose of this test, the following definition shall apply.
2.1 D ensity  — The mass divided by the volume at a stated temperature. 
The units shall be stated.
3. OUTLINE OF TH E METHOD

3.1 The density of latex is determined by density bottle method and the 
result is expressed as g/ml at a definite temperature, A correction is 
applied, if the temperature of bulk of the latex differs from the tempe­
rature of sample taken for density determination.
4. APPARATUS

4.1 C hem ical Balance
4.2 C o n s ta n t T e m p e ra tu re  B ath  — accurate to within ± 0  2’G and 
adjustable to a temperature above or below room temperature.
4.3 D ensity  B o ttle  — 50-ml capacity having a ground^glass stopper 
perforated by a capillary and a ground-glass cap and, if desired, an 
evacuated jacket.



4.4 Two Conical F lasks — of at least 200-ml capacity, each fitted with 
a  rubber stopper, a short glass inlet tube with a rubber blowing ball a t the 
external end and a glass outlet tube reaching nearly to the bottom of 
the flask.

5. PROCEDURE

5.1 Adjust the temperature of the constant temperature bath to the 
desired temperature. Stir the sample of latex gently without introducing 
air bubbles. Fill one of the conical flasks with a suitable amount of the 
latex and place in the bath. Likewise, partly fill the second conical 
flask witli freshly boiled distilled water and place in the bath. Weigh 
the clean and dry density bottle with stopper and cap to the nearest 
O'OOl g and immerse up to its neck in the bath with the ground-glass 
stopper in place but not the cap. Bring the density bottle and, the latex 
and water in the two conical flasks to the temperature of the constant 
tem perature bath. This will require a minimum of about 3 hours in 
the case of a jacketed bottle and 20 minutes in the case of an unjacketed 
bottle. First blow a few millilitres of latex from the conical flask 
containing the latex and discard. Then blow sufficient latex from the 
conical flask into the density bottle to fill it completely. Put the stopper 
in place and wipe the top surface immediately clean, taking care not to 
remove any latex from the capillary tube. Remove the bottle from the 
bath and place the ground glass cap on immediately. Dry the outside 
with the minimum of handling and then weigh the bottle to the nearest 
0*001 g. Em pty the density bottle and wash free from latex with water. 
Immerse the bottle again in the bath as before. Fill the bottle with 
water by blowing from the second conical flask and allow to stand for
5 minutes. Empty the bottle and completely refill, while still immersed 
in the bath by the same procedure.

5.1.1 Put the stopper in place and wipe the top surface immediately 
dry, taking care not to remove any water from the capillary tube. 
Remove the bottle from the bath and place the ground glass cap on 
immediately. Dry the outside with the minimum of handling and weigh 
the bottle to the nearest Q-001 g. The results of duplicate tests shall 
agree within 0 001 g/ml.
6. CALCULATION

6.1 Calculate the density of the latex from the following formula:

D ATl X />w

where

D =  density o f latex at the temperature of the constant 
temperature bath in g/ml,

6



M l =  mass in g of latex in the density bottle,
Dw =  density o f water at the bath temperature in g/ral, and 
Mxv =  the mass in g of w ater in the density bottle.

6.2 I f  the temperature of the density determination o f the sample tubes 
differs from that of the bulk of the latex, apply a correction by calcula­
tion, using Table 1, as follows:

D =  ^  B -  C

where
D ~  density of latex,
A ~  density measured at tem perature of test,
B ~  correction value from table for tem perature o f test and 

of latex, and
C — correction value from table for temperature of bulk of 

latex and DRC of latex.
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Shut E . V . TnoMAa R ubber Board, K ottayam

D r  N . M . M a th ew  ( AUirnate) , , ^ , . r «  i.
Shb i V . G . T o rse k ab  Polyolefins Industries L td , Bombay

S h r i V . K . Sod ( All^maU )



INTERNATIONAL SYSTEM OF UNITS ( SI UNITS )
Base Units

Q u a n t i t 'v

Length 
Mass 
Time
Electric current
Thertnody namic 

temperature
Luminous imensity
Amount of substance

Supplem entary Units
Q u a n t i t y

Plane angle 
Solid angle

Derived Units

QpANTTTT

Force
Energy
Power
Flux
Flux density 
Frequency
Electric conductance 
Electromotive force 
Pressure, stress

U n it S y m b o l

metre m
kilogram kg
second 5

ampere A
kelvin K

candela cd
mole mol

U n it S y m b o l

radian rad
steradian sr

U n it Sy m b o l

newton N
joule J
watt W
weber Wb
tesla T
hertz Hz
siemens S
volt V
pascal Pa

D e f i n i t i o n

1 N =  I kg.m/s*
I J -  J N .m  
1 W =  1 J/s 
1 Wb =  1 v .s  
1 T  =  1 Wb/ro* 
1 H z == 3 c/s (s -i)  
1 S =  1 A /V  
1 V «  1 W/A
1 Pa === 1 N/m®


