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1. Scope

1.1 This test method for determination of styrene content is
intended for general use on solid uncompounded styrene-
butadiene copolymers, commonly referred to as SBR, prepared
by the emulsion process. SBR polymers prepared in solution
will require the use of different refractive index tables because
the vinyl content of the butadiene differs from that in the
emulsion polymers. It is applicable to polymers having less
than 55 % bound styrene.

NOTE 1—The nomenclature used in this test method is in accordance
with Practice D 1418.

1.2 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:
D 1418 Practice for Rubber and Rubber Latices— Nomen-

clature2

D 4483 Practice for Determining Precision for Test Method
Standards in the Rubber and Carbon Black Industries2

3. Summary of Test Method

3.1 A sample of dried ETA-extracted polymer is pressed
between sheets of aluminum foil to provide sheeted rubber
having a thickness of not more than 0.50 mm. The bound
styrene content is calculated from the refractive index obtained
at 25°C on this thinly sheeted rubber.

4. Significance and Use

4.1 The bound styrene test is a measure of the bound
monomeric composition of the rubber. It is used as a check on
the accuracy of monomer charging and also as a guide to the
uniformity of the product, since the bound styrene content
affects the physical properties.

5. Apparatus

5.1 Spiders, consisting of 13-mm squares of sheet alumi-

num or stainless steel having a Nichrome wire leg about 38 mm
long attached to each corner. Where the extracting solvent is
ETA-acidified with HCl, the spider and the legs should be
made of tantalum.

5.2 Abbe-Type Refractometer, having fourth decimal place
accuracy, whose refracting prism can be placed in a nearly
horizontal position for measurement of the refractive index of
solids. An Amici-type compensating prism for achromatization
is necessary unless a sodium vapor lamp is used as a light
source.

5.3 Vacuum Oven, capable of being evacuated to a pressure
of 1.3 kPa (10 mm Hg) and of maintaining a temperature of
100°C.

5.4 Aluminum Foil, between 0.025 and 0.08 mm thick,
having good tear strength.

5.5 Glass Test Piece, standard, for checking adjustment of
the refractometer.

5.6 Hydraulic Pressthat can be maintained at 100°C and
can apply a force of at least 2.2 kN (500 lbf) on each specimen
or of 100 kN (11 ton) if pressing plates as described in 5.7 are
used.

5.7 Pressing Plates (Optional Apparatus), 210 by 210 by 3
mm, with a wooden handle. One of the plates should have a
150-mm square area in the center of the plate milled out to a
depth not to exceed 0.65 mm.

5.8 Scissors, small and sharp.
5.9 Light Source—The light source should be collimated to

provide a beam at grazing incidence to the prism. If an
incandescent light source is used, it shall be of low intensity,
such as a flashlight bulb. A sodium vapor lamp may also be
used. The light source requirement is that a clear sharp line
with good contrast can be observed in the telescope of the
refractometer. Attenuation or diffusion of the light for better
viewing may be accomplished by placing crumpled tissue
paper in the light path.

6. Reagents

6.1 Purity of Reagents—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended that
all reagents conform to the specifications of the Committee on
Analytical Reagents of the American Chemical Society, where

1 This test method is under the jurisdiction of ASTM Committee D11 on Rubber
and is the direct responsibility of Subcommittee D11.11 on Chemical Analysis.
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