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1. Scope

1.1 This test method is used to determine the electrical

conductivity of silica and the electrical conductivity is suitable

for characterizing rubber-grade silicas.

1.2 Units—The values stated in SI units are to be regarded

as the standard. No other units of measurement are included in

this standard.

1.3 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.

1.4 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. Summary of Test Method

2.1 The adsorption of water on the silica surface enhances

its electrical conductivity. Different mechanisms, both elec-

tronic and ionic, can cause this effect.

2.2 This standard test method provides a procedure for the

determination of the electrical conductivity in an aqueous

suspension of silica.

3. Significance and Use

3.1 The electrical conductivity of silica is related to both the

adsorbed water and the hydroxyl groups on the surface of the

precipitated, hydrated silica. Since the electrical conductivity

of distilled or de-ionized water is very low, high electrical

conductivity values are associated with ionic sources due to

impurities.

3.2 A specific quantity of the silica sample is boiled in

distilled or deionized water. After cooling to room temperature,

the suspension is diluted to 4 % mass per volume (m/V) and its

temperature is adjusted to 20 °C with a thermostat. The

electrical conductivity is measured using a conductivity meter

and a conductivity cell.

4. Apparatus

4.1 Precision Balance, 0.01 g sensitivity.

4.2 Beaker, glass, 50 cm3.

4.3 Beaker, glass, 150 cm3.

4.4 Conductivity Meter, equipped with a conductivity cell.

4.5 Lab Thermostat.

4.6 Laboratory Grinder, or, alternatively, mortar and pestle.

4.7 Magnetic Stirrer, with stir bar.

4.8 Funnel.

4.9 Volumetric Flask, 100 cm3.

4.10 Watch Glass.

4.11 Graduated Cylinder, glass, 100 cm3.

5. Reagents and Materials

5.1 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

such specifications are available.2 Other grades may be used,

provided it is first ascertained that the reagent is of sufficiently

high purity to permit its use without lessening the accuracy of

the determination.

5.2 Specific Reagents:

5.2.1 Potassium chloride solution (0.0100 6 0.0001) mol/

L—Dry an appropriate amount of KCl in an oven for approxi-

mately 1 h at (105 6 2) °C and cool it to ambient temperature

in a desiccator. Weigh (0.7455 6 0.0005) g of the dried

substance and transfer it with deionized water into a 1 L

graduated flask. After dissolution of the salt, fill up the flask

1 This test method is under the jurisdiction of ASTM Committee D11 on Rubber

and Rubber-like Materials and is the direct responsibility of Subcommittee D11.20

on Compounding Materials and Procedures.
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