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1. Scope

1.1 This test method covers the determination of the dilute

solution viscosity (DSV), the gel characteristics, and the

swelling index of raw non-oil-extended and non-pigmented

SBR and NBR.

1.2 This test method may be used to determine the DSV and

gel characteristics of rubbers other than SBR and NBR,

however, solvents other than 2-butanone and toluene may be

required.

1.3 This test method is not intended for the measurement of

micro-gel.

1.4 The values stated in SI units are to be regarded as

standard. No other units of measurement are included in this

standard.

1.5 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, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D4483 Practice for Evaluating Precision for Test Method

Standards in the Rubber and Carbon Black Manufacturing

Industries

2.2 Other Document:3

“Reagent Chemicals, American Chemical Society Specifi-

cations”

3. Summary of Test Method

3.1 A weighed sample is allowed to stand 16 to 20 h in a

suitable solvent. The sol, or soluble portion, is removed from

the rubber mixture and the viscosity is determined on this

solution.

3.2 A portion of the sol is used for the determination of the

dissolved rubber. This is obtained by evaporation of the

solvent.

3.3 The swelling index of the gel is determined by compar-

ing the dry gel mass to the swollen gel mass.

4. Significance and Use

4.1 These tests are particularly useful for quality control in

the production of synthetic rubbers.

4.2 Percent gel is a measure of the amount of insoluble

rubber present in the chosen solvent. Gel may be introduced

intentionally in some rubbers. Variations from a normal level

indicate changes in the polymerization system.

4.3 Swelling index is a measure of the type of gel. Gel with

a low-swelling index is referred to as “hard gel” and usually

indicates the presence of material that does not break down

readily by milling. A high-swelling index normally indicates

the presence of a “loose gel” that may be broken down easily

by milling.

4.4 In low-gel or gel-free rubbers, the DSV correlates

directly with the molecular weight. Since the viscosity is

measured only on the soluble portion of the rubber, the use of

DSV to predict molecular weight in rubbers having high gel

values is meaningless.

5. Apparatus

5.1 Borosilicate Weighing Bottle, 45/12 standard taper, 40

mm in inside diameter, 100 mm high, with cover.
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