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Standard Test Method for
On-Line pH Measurement of Water of Low Conductivity1
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original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the precise on-line determina-
tion of pH in water samples of conductivity lower than 100
µS/cm (see Table 1 and Table 2) over the pH range of 3 to 11
(see Fig. 1), under field operating conditions. pH measure-
ments of water of low conductivity are problematic for
conventional pH electrodes, methods, and related measurement
apparatus.

1.2 This test method includes the procedures and equipment
required for the continuous pH measurement of low conduc-
tivity water sample streams including the requirements for the
control of sample stream pressure, flow rate, and temperature.
For off-line pH measurements in low conductivity samples,
refer to Test Method D5464.

1.3 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.4 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:2

D1129 Terminology Relating to Water
D1193 Specification for Reagent Water
D1293 Test Methods for pH of Water
D2777 Practice for Determination of Precision and Bias of

Applicable Test Methods of Committee D19 on Water
D3864 Guide for On-Line Monitoring Systems for Water

Analysis

D4453 Practice for Handling of High Purity Water Samples
D5464 Test Method for pH Measurement of Water of Low

Conductivity

3. Terminology

3.1 Definitions—For definitions of other terms used in this
test method, refer to Terminology D1129 and Practice D3864.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 liquid junction potential, n—a dc potential that ap-

pears at the point of contact between the reference electrode’s
salt bridge (sometimes called diaphragm) and the sample
solution.

3.2.1.1 Discussion—Ideally this potential is near zero, and
is stable. However, in low conductivity water it becomes larger
by an unknown amount, and is a zero offset. As long as it
remains stable its effect can be minimized by “grab sample”
calibration (3). 3

3.2.2 streaming potential, n—the static electrical charge that
is induced by the movement of a low ionic strength solution
having a high electrical resistivity or low electrical conductiv-
ity (such as pure water), across relatively non-conductive
surfaces such as the pH electrode or other non-conductive
wetted materials found in flowing sample streams.

4. Summary of Test Method

4.1 pH is measured by electrodes contained in an all
stainless steel flow cell. The pH measurement half-cell is
constructed of a glass membrane suitable for continuous
service in low conductivity water. The reference half-cell is
constructed in such a manner that the salt bridge uses either a
flowing liquid electrolyte, or a pressurized gel electrolyte that
resists significant dilution for periods up to several months of
continuous operation.

4.2 This test method describes the apparatus and procedures
to be used for the continuous on-line pH measurement of low
conductivity water sample streams. The requirements for
conditioning sample pressure and flow rate are defined, and
arrangements for this associated equipment are illustrated.
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Water-Formed Deposits, Analysis of Water for Power Generation and Process Use,
On-Line Water Analysis, and Surveillance of Water.
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