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1. Scope

1.1 These test methods cover the determination of the
operating capacity of particulate cation-exchange materials
when used for the removal of calcium, magnesium, and sodium
ions from water. It is intended for use in testing both new and
used materials. The following two test methods are included:

Sections
Test Method A—Sodium Cycle 8 to 14
Test Method B—Hydrogen Cycle 15 to 21

1.2 The values stated in SI units are to be regarded as
standard. The values given in parentheses are mathematical
conversions to inch-pound units that are provided for informa-
tion only and are not considered 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. Referenced Documents

2.1 ASTM Standards:2

D1067 Test Methods for Acidity or Alkalinity of Water
D1126 Test Method for Hardness in Water
D1129 Terminology Relating to Water
D1193 Specification for Reagent Water
D2687 Practices for Sampling Particulate Ion-Exchange Ma-

terials

3. Terminology

3.1 Definitions:
3.1.1 For definitions of terms used in these standards, refer

to Terminology D1129.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 Certain terms in these standards that relate specifically

to ion exchange are defined as follows:
3.2.2 free mineral acidity—the quantitative capacity of

aqueous media to react with hydroxyl ions to pH 4.3.

3.2.3 hydrogen cycle—the operation of a cation-exchange
cycle wherein the removal of specified cations from influent
water is accomplished by exchange with an equivalent amount
of hydrogen ion from the exchange material.

3.2.4 theoretical free mineral acidity—the free mineral acid-
ity that would result from the conversion of the anions of
strong acids in solution to their respective free acids.

4. Summary of Test Methods

4.1 Test Method A consists of repeated cycles of backwash,
brine regeneration, rinse, and exhaustion of the sample in the
form of a bed in a transparent column. The exhausting medium
used is an ion-exchange test water.

4.2 Test Method B consists of repeated cycles of backwash,
acid regeneration, rinse, and exhaustion of the sample in the
form of a bed in a transparent column. The exhausting medium
used is an ion-exchange test water.

5. Apparatus

5.1 Test Assemble (see Fig. 1), consisting of the following:
5.1.1 Column, transparent, vertically supported, 25.4 6 2.5

mm (1.0 6 0.1 in.) in inside diameter and approximately 1500
mm (60 in.) long. The bottom of the column shall be closed and
provided with an outlet of approximately 6-mm inside diam-
eter. Connections shall be provided at top and bottom for
admission and removal of solutions as described in Section 10.
Adequate means for measuring and regulating flow shall be
provided. Calibrate the column in such a manner that the
volume readings required by the test method can be made.
Make all measurements at 25 6 5°C.

5.1.2 Support, for the sample, so designed that the distance
from the sample to the column outlet is at least 50 mm. A
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