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Standard Test Methods for
Monobasic Organic Acids 1

This standard is issued under the fixed designation E 302; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 These test methods cover procedures for the analysis of
monobasic organic acid.
1.2 The analytical procedures appear in the following order:

Sections
Freezing Point 7-10
Color 11-13
Specific Gravity 14-16
Water 17-19

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 and health practices and determine the applica-
bility of regulatory limitations prior to use. Specific hazards
statements are given in Section 6.

2. Referenced Documents

2.1 ASTM Standards:
D 891 Test Methods for Specific Gravity, Apparent, of
Liquid Industrial Chemicals2

D 1193 Specification for Reagent Water3

D 1209 Test Method for Color of Clear Liquids (Platinum-
Cobalt Scale)4

D 1493 Test Method for Solidification Point of Industrial
Organic Chemicals4

E 1 Specification for ASTM Thermometers5

E 180 Practice for Determining the Precision of ASTM
Methods for Analysis and Testing of Industrial Chemicals2

E 203 Test Method for Water Using Karl Fischer Reagent2

3. Terminology

3.1 There are no terms in these test methods that require
new or other than dictionary definitions.

4. Significance and Use

4.1 These test methods reference the analytical procedures
that can be used to determine color, water, and specific gravity

of monobasic organic acids. In addition, a test method is
outlined for the determination of freezing point (and subse-
quent assay determination) for acetic acid. The results of these
procedures may be used to determine conformance to specifi-
cation limits.

5. Purity of Reagents

5.1 Purity of Reagents—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended that
all reagents shall conform to the specifications of the Commit-
tee on Analytical Reagents of the American Chemical Society,
where such specifications are available.6 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 Purity of Water—Unless otherwise indicated, references

to water shall be understood to mean Type II or Type III
reagent water conforming to Specification D 1193.

6. Hazards

6.1 Many organic acids are corrosive and can be extremely
hazardous if improperly handled. Avoid personnel exposure.
Consult supplier’s material safety data sheet for specific hazard
information.

FREEZING POINT

7. Scope

7.1 This test method covers the determination of the freez-
ing point of glacial acetic acid. The purity of the acid is
estimated from the freezing point by assuming that the only
impurity present in the sample is water.

8. Procedure

8.1 Determine the freezing point of the sample as described
in Test Method D 1493, using an ASTM Solidification Point
Thermometer having a range from 0 to 30°C and conforming
to the requirements for Thermometer 90C prescribed in Speci-
fication E 1.

1 These test methods are under the jurisdiction of ASTM Committee E-15 on
Industrial Chemicals and are the direct responsibility of Subcommittee E15.51 on
Acids.
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8.2 Refer to Table 1 to estimate the purity of the sample
from the freezing point.

9. Report

9.1 Report the freezing point of the sample to the nearest
0.05°C and the purity to the nearest 0.03 %.

10. Precision and Bias

10.1 The following criteria should be used for judging the
acceptability of results (Note 1):
10.1.1 Repeatability(Single Analyst)—The standard devia-

tion for a single determination has been estimated to be less
than 0.001°C at 10 DF. The 95 % limit for the difference
between two such runs is 0.05°C.
10.1.2 Laboratory Precision (Within-Laboratory, Between-

Days Variability, formerly called repeatability)—The standard
deviation of results (each the average of duplicates), obtained
by the same analyst on different days, has been estimated to be
0.022°C at 5 DF. The 95 % limit for the difference between two
such averages is 0.10°C.
10.1.3 Reproducibility (Multilaboratory)—The standard de-

viation of results (each the average of duplicates), obtained by
analysts in different laboratories, has been estimated to be
0.083°C at 4 DF. The 95 % limit for the difference between two
such averages is 0.25°C.
10.2 Bias—The bias of this test method has not been

determined due to the unavailability of suitable reference
materials.

NOTE 1—These precision estimates are based on an interlaboratory
study7 performed in 1964 on a single sample of acetic acid. Five
laboratories analyzed the sample in duplicate on each of 2 days for a total
of 20 analyses. Practice E 180 was used in developing these precision
estimates.

COLOR

11. Procedure

11.1 Determine the color of the sample in accordance with
Test Method D 1209.

12. Report

12.1 Report the color of the sample to the nearest 5
platinum-cobalt units.

13. Precision and Bias

13.1 The following criteria should be used for judging the
acceptability of results (Note 2):
13.1.1 Repeatability(Single Analyst)—The standard devia-

tion for a single determination has been estimated to be 1.1
platinum-cobalt units at 10 DF. The 95 % limit for the
difference between two such runs is 5 units.
13.1.2 Laboratory Precision (Within-Laboratory, Between-

Days Variability, formerly called repeatability)—The standard
deviation of results (each the average of duplicates), obtained
by the same analyst on different days, has been estimated to be
1.8 platinum-cobalt units at 5 DF. The 95 % limit for the
difference between two such averages is 5 units.
13.1.3 Reproducibility (Multilaboratory)—The standard de-

viation of results (each the average of duplicates), obtained by
analysts in different laboratories, has been estimated to be 2.2
platinum-cobalt units at 4 DF. The 95 % limit for the difference
between two such averages is 10 units.

NOTE 2—These precision estimates are based on an interlaboratory
study performed in 1964 on a sample of 2-ethylhexanoic acid with an
average color of 25 platinum-cobalt units. One analyst in each of six
laboratories performed duplicate determinations and repeated one day
later for a total of 20 determinations.7 Practice E 180 was used in
developing these precision estimates.

13.2 Bias—The bias of this test method has not been
determined due to the unavailability of suitable reference
materials.

SPECIFIC GRAVITY

14. Procedure

14.1 Determine the specific gravity of the sample at 20/
20°C using the hydrometer method as described in Test
Methods D 891, except that the determination shall be made at
20.06 0.1°C.

NOTE 3—For precise work the hydrometer must be calibrated at 20°C
using liquids of known specific gravities at 20°C. This correction is
generally less than 0.001 and may be ignored for most work. Hydrometers
are normally calibrated at 60°F or 15.56°C.

15. Report

15.1 Report the specific gravity at 20/20°C to the nearest
0.0005 unit.

16. Precision and Bias

16.1 The following criteria should be used for judging the
acceptability of results (Note 4):
16.1.1 Repeatability(Single Analyst)—The standard devia-

tion for a single determination has been estimated to be
0.00020 unit at 24 DF. The 95 % limit for the difference
between two such runs is 0.0005 unit.
16.1.2 Laboratory Precision (Within-Laboratory, Between-

Days Variability, formerly called repeatability)—The standard
deviation of results (each the average of duplicates), obtained
by the same analyst on different days, has been estimated to be

7 Supporting data giving results of cooperative tests are available from ASTM
Headquarters. Request RR:E15-0071.

TABLE 1 Purities of Acetic Acid Corresponding to Freezing
Points

Freezing
Point,
°C

Acetic
Acid,
%

Freezing
Point,
°C

Acetic
Acid,
%

16.63 100.00 15.2 99.25
16.6 99.98 15.1 99.20
16.5 99.93 15.0 99.15
16.4 99.88 14.9 99.10
16.3 99.83 14.8 99.04
16.2 99.78 14.7 98.99
16.1 99.72 14.6 98.94
16.0 99.67 14.5 98.89
15.9 99.62 14.4 98.84
15.8 99.57 14.3 98.78
15.7 99.52 14.2 98.73
15.6 99.47 14.1 98.68
15.5 99.41 14.0 98.63
15.4 99.36
15.3 99.30
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0.00016 unit at 12 DF. The 95 % limit for the difference
between two such averages is 0.0005 unit.
16.1.3 Reproducibility (Multilaboratory)—The standard de-

viation of results (each the average of duplicates), obtained by
analysts in different laboratories, has been estimated to be
0.00057 at 5 DF. The 95 % limit for the difference between two
such averages is 0.0015 unit.

NOTE 4—These precision estimates are based on an interlaboratory
study7 performed in 1964 on one sample each of acetic acid and
2-ethylhexanoic acid. Six laboratories analyzed each sample in duplicate
on each of two days for a total of 48 analyses. Practice E 180 was used in
developing the precision statements.

16.2 Bias—The bias of this test method has not been
determined due to the unavailability of suitable reference
materials.

WATER

17. Procedure

17.1 Determine the water content of the sample in accor-
dance with Test Method E 203 (Note 5). Use a 10-g sample and
Karl Fischer reagent having a strength of 2 to 5 mg of water per
millilitre.

NOTE 5—For samples such as fumaric acid which are difficult to
dissolve, a solvent mixture of 10 % dimethylformamide in methanol has
been found suitable.

18. Report

18.1 Report the water content of the sample to the nearest
0.01 %.

19. Precision and Bias

19.1 The following criteria should be used for judging the

acceptability of results (Note 6):

19.1.1 Repeatability(Single Analyst)—The standard devia-
tion for a single determination has been estimated to be
0.004 % absolute at 38 DF. The 95 % limit for the difference
between two such runs is 0.01 % absolute.

19.1.2 Laboratory Precision (Within-Laboratory, Between-
Days Variability, formerly called repeatability)—The standard
deviation of results (each the average of duplicates), obtained
by the same analyst on different days, has been estimated to be
0.006 % absolute at 19 DF. The 95 % limit for the difference
between two such averages is 0.02 % absolute.

19.1.3 Reproducibility (Multilaboratory)—The standard de-
viation of results (each the average of duplicates), obtained by
analysts in different laboratories, has been estimated to be
0.018 % absolute at 6 DF. The 95 % limit for the difference
between two such averages is 0.05 % absolute.

NOTE 6—These precision estimates are based on an interlaboratory
study7 performed in 1964 on one sample each of acetic acid,
2-ethylhexanoic acid, and adipic acid. Seven laboratories analyzed the
acetic acid, eight analyzed the 2-ethylhexanoic acid, and four analyzed the
adipic acid in duplicate on each of two days for a total of 76 analyses.
Practice E 180 was used in developing these precision estimates.

19.2 Bias—The bias of this test method has not been
determined due to the unavailability of suitable reference
materials.

20. Keywords

20.1 acetic acid; color; freezing point; glacial acetic acid;
monobasic organic acids; purity; specific gravity; water

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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