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Standard Test Method for
Acid Number of Petroleum Products by Potentiometric
Titration’

This standard is issued under the fixed designation D664; the number immediately following the designation indicates the year of
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.

&' NOTE—Subsection 13.3.1 and a statement in the Summary of Changes were corrected editorially in December 2018.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope*

1.1 This test method covers procedures for the determination of acidic constituents in petroleum products, lubricants, biodiesel,
and blends of biodiesel.

1.1.1 Test Method A—For petroleum products and lubricants soluble or nearly soluble in mixtures of toluene and propan-2-ol.
It is applicable for the determination of acids whose dissociation constants in water are larger than 10~; extremely weak acids
whose dissociation constants are smaller than 10~ do not interfere. Salts react if their hydrolysis constants are larger than 10~°.
The range of acid numbers included in the precision statement is 0.1 mg/g KOH to 150 mg/g KOH.

1.1.2 Test Method B—Developed specifically for biodiesel and biodiesel blends with low acidity and slightly different solubility.
This test method requires the use of an automatic titrator with automatic endpoint-seeking capability.

Note 1—In new and used oils, the constituents that may be considered to have acidic characteristics include organic and inorganic acids, esters,
phenolic compounds, lactones, resins, salts of heavy metals, salts of ammonia and other weak bases, acid salts of polybasic acids, and addition agents
such as inhibitors and detergents.

1.2 The test method may be used to indicate relative changes that occur in oil during use under oxidizing conditions regardless
of the color or other properties of the resulting oil. Although the titration is made under definite equilibrium conditions, the test
method is not intended to measure an absolute acidic property that can be used to predict performance of oil under service
conditions. No general relationship between bearing corrosion and acid number is known.

Note 2—The acid number obtained by this standard may or may not be numerically the same as that obtained in accordance with Test Methods D974
and D3339. There has not been any attempt to correlate this method with other non-titration methods.

Note 3—A few laboratories have made the observation that there is a difference in Test Method D664 results when aqueous versus nonaqueous buffers
are used.

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 appropriate safety, health, and environmental practices and determine the applicability of
regulatory limitations prior to use.

1.5 This international standard was developed in accordance with internationally recognized principles on standardization
established in the Decision on Principles for the Development of International Standards, Guides and Recommendations issued
by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*
D974 Test Method for Acid and Base Number by Color-Indicator Titration
D1193 Specification for Reagent Water

! This test method is under the jurisdiction of ASTM Committee D02 on Petroleum Products, Liquid Fuels, and Lubricants and is the direct responsibility of Subcommittee
D02.06 on Analysis of Liquid Fuels and Lubricants.

Current edition approved Nov. 1, 2018. Published November 2018. Originally approved in 1942. Last previous edition approved in 2017 as D664 — 17a. DOI:
+6-1520/D0664-18:10.1520/D0664-18E01.

This test method was adopted as a joint ASTM-IP standard in 1964. ASTM Test Method D4739 has been developed as an alternative to the base number portion of D664.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.

*A Summary of Changes section appears at the end of this standard
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D3339 Test Method for Acid Number of Petroleum Products by Semi-Micro Color Indicator Titration
D4057 Practice for Manual Sampling of Petroleum and Petroleum Products

D4177 Practice for Automatic Sampling of Petroleum and Petroleum Products

E177 Practice for Use of the Terms Precision and Bias in ASTM Test Methods

3. Terminology

3.1 Definitions:
3.1.1 acid number, n—the quantity of a specified base, expressed in milligrams of potassium hydroxide per gram of sample,
required to titrate a sample in a specified solvent to a specified endpoint using a specified detection system.

3.1.1.1 Discussion—

This test method expresses the quantity of base as milligrams of potassium hydroxide per gram of sample, that is required to titrate
a sample in a mixture of toluene and propan-2-ol to which a small amount of water has been added from its initial meter reading
in millivolts to a meter reading in millivolts corresponding to an aqueous basic buffer solution or a well-defined inflection point
as specified in the test method.

3.1.1.2 Discussion—

This test method provides additional information. The quantity of base, expressed as milligrams of potassium hydroxide per gram
of sample, required to titrate a sample in the solvent from its initial meter reading in millivolts to a meter reading in millivolts
corresponding to a freshly prepared aqueous acidic buffer solution or a well-defined inflection point as specified in the test method
shall be reported as the strong acid number.

3.1.1.3 Discussion—

The causes and effects of the so-called strong acids and the causes and effects of the other acids can be very significantly different.
Therefore, the user of this test method shall differentiate and report the two, when they are found.

4. Summary of Test Method

4.1 The sample is dissolved in a titration solvent and titrated potentiometrically with alcoholic potassium hydroxide using a
glass indicating electrode and a reference electrode or a combination electrode. The meter readings are plotted manually or
automatically against the respective volumes of titrating solution and the end points are taken only at well-defined inflections in
the resulting curve. When no definite inflections are obtained and for used oils, end points are taken at meter readings
corresponding to those found for aqueous acidic and basic buffer solutions.

5. Significance and Use

5.1 New and used petroleum products, biodiesel, and blends of biodiesel may contain acidic constituents that are present as
additives or as degradation products formed during service, such as oxidation products. The relative amount of these materials can
be determined by titrating with bases. The acid number is a measure of this amount of acidic substance in the oil, always under
the conditions of the test. The acid number is used as a guide in the quality control of lubricating oil formulations. It is also
sometimes used as a measure of lubricant degradation in service. Any condemning limits must be empirically established.

5.2 Since a variety of oxidation products contribute to the acid number and the organic acids vary widely in corrosion properties,
the test method cannot be used to predict corrosiveness of oil or biodiesel and blends under service conditions. No general
correlation is known between acid number and the corrosive tendency of biodiesel and blends or oils toward metals.

6. Apparatus

6.1 Manual Titration Apparatus:

6.1.1 Meter, a voltmeter or a potentiometer that will operate with an accuracy of =0.005 V and a sensitivity of =0.002 V over
a range of at least =0.5 V when the meter is used with the electrodes specified in 6.1.2 and 6.1.3 and when the resistance between
the electrodes falls within the range from 0.2 MQ to 20 MQ. The meter shall be protected from stray electrostatic fields so that
no permanent change in the meter readings over the entire operating range is produced by touching, with a grounded lead, any part
of the exposed surface of the glass electrode, the glass electrode lead, the titration stand, or the meter.

NotEe 4—A suitable apparatus could consist of a continuous-reading electronic voltmeter designed to operate on an input of less than 5 x 107'% A, when
an electrode system having 1000 MQ resistance is connected across the meter terminals and provided with a metal shield connected to the ground, as
well as a satisfactory terminal to connect the shielded connection wire from the glass electrode to the meter without interference from any external
electrostatic field.



