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Standard Test Method for
Determination of the Moisture and Other Volatile Matter
Contained in Fats and Oils Used in Fatliquors and Softening
Compounds1

This standard is issued under the fixed designation D5556; 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.

1. Scope

1.1 This test method covers the determination of moisture
and other volatile material under conditions of the test. It is
applicable to all fats, oils, and fatliquors used in the softening
and stuffing of leather.

1.2 The values stated in SI units are to be regarded as
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. Referenced Documents

2.1 ASTM Standards:
E177 Practice for Use of the Terms Precision and Bias in

ASTM Test Methods
E691 Practice for Conducting an Interlaboratory Study to

Determine the Precision of a Test Method

3. Significance and Use

3.1 This test method is intended for use in the determination
of the moisture and other volatile matter contained in fats, oils,
and fatliquors used in the softening and stuffing of leather, as
well as those used in the manufacture of products for such
purpose.

4. Apparatus

4.1 Electric Hot Plate, with uniform heat transfer across the
surface, chemical and scratch resistant.

4.2 Glass Beakers, 100 to 150 mL.

4.3 Desiccator, containing an efficient desiccant.

5. Procedure

5.1 Accurately weigh 5 to 10 g of a well-mixed sample into
a tared beaker that has been previously dried and cooled in a
desiccator. Then heat the sample on the hot plate, slowly
increasing to medium temperature-settings, rotating the beaker
gently, by hand, to avoid spattering that may result from too
rapid ebullition of moisture. If an excess of spattering occurs,
the experiments should be stopped and another technique
should be used.

5.2 Judge the approach of the end-point by the cessation of
the rising bubbles of steam as well as by the absence of foam.
Another good method of judging the end-point is to place a
clean, dry watch glass on top of the beaker. The evolution of
steam is indicated by condensation on the watch glass. The
temperature of the sample shall at no time be allowed to exceed
130°C, except at the end of test.

5.3 When the apparent end-point has been reached, heat the
sample momentarily to the point of incipient smoking, using
caution not to overheat, and then cool to room temperature in
a desiccator and weigh.

6. Calculation and Report

6.1 Report the moisture and volatile matter in percent, by
weight, employing the calculation:

% Volatile matter ~moisture! = @~S 1 B! 2 D ⁄S# 3 100 (1)

where:
S = initial sample weight,
B = weight of empty beaker, and
D = weight of dried sample plus beaker.

6.2 Reference this test method in the test report.

1 This test method is under the jurisdiction of ASTM Committee D31 on Leather
and is the direct responsibility of Subcommittee D31.08 on Fats and Oils. This test
method was developed in cooperation with the American Leather Chemists Assn.
(Method H 20–1957).
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7. Precision and Bias

7.1 The precision of this test method is based on an
inter-laboratory study of ASTM D5556, Determination of the
Moisture and Other Volatile Matter Contained in Fats and Oils
Used in Fatliquors and Softening Compounds2 conducted in
2019. Six laboratories tested five leather oils. Every “test
result” represents an individual determination, and all partici-
pants reported three replicate test results per material. Practice
E691 was followed for the design of the study and analysis of
the data; the details are given in an ASTM Research Report.2

7.1.1 Repeatability limit (r)—The difference between repeti-
tive results obtained by the same operator in a given laboratory
applying the same test method with the same apparatus under
constant operating conditions on identical test material within
short intervals of time would in the long run, in the normal and
correct operation of the test method, exceed the following
values only in one case in 20.

7.1.1.1 Repeatability can be interpreted as maximum differ-
ence between two results, obtained under repeatability condi-
tions that are accepted as plausible due to random causes under
normal and correct operation of the test method.

7.1.1.2 Repeatability limits are listed in Table 1.
7.1.2 Reproducibility limit (R)—The difference between two

single and independent results obtained by different operators
applying the same test method in different laboratories using
different apparatus on identical test material would, in the long

run, in the normal and correct operation of the test method,
exceed the following values only in one case in 20.

7.1.2.1 Reproducibility can be interpreted as maximum
difference between two results, obtained under reproducibility
conditions that are accepted as plausible due to random causes
under normal and correct operation of the test method.

7.1.2.2 Reproducibility limits are listed in Table 1.
7.1.3 The above terms (repeatability limit and reproducibil-

ity limit) are used as specified in Practice E177.
7.1.4 Any judgment in accordance with 7.1.1 and 7.1.2

would have an approximate 95 % probability of being correct

7.2 Bias—at the time of the study, there was no accepted
reference material suitable for determining the bias for this test
method, therefore no statement on bias is being made.

7.3 The precision statement was determined through statis-
tical examination of 30 test results, from 6 laboratories, on 5
different leather oils, and described as the following:

Sample 1: Sulfated Oil
Sample 2: Fatliquor
Sample 3: Fatliquor
Sample 4: Sulfited Oil
Sample 5: Fatliquor

7.4 To judge the equivalency of two test results, it is
recommended to choose the oil closest in characteristics to
your test material.

8. Keywords

8.1 fatliquors; fats and oils; leather; moisture and volatile
content
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TABLE 1 Volatile Matter

Material Average
x̄

Repeatability Standard
Deviation

Sr

Reproducibility Standard
Deviation

SR

Repeatability Limit
r

Reproducibility Limit
R

Sample 1 31.636539 0.328513 1.290297 0.919838 3.612832
Sample 2 53.607361 0.358839 0.698252 1.004750 1.955106
Sample 3 12.424811 0.941477 2.811015 2.636135 7.870843
Sample 4 17.885933 1.095568 1.638643 3.067590 4.588199
Sample 5 61.924639 1.255138 1.381363 3.514387 3.867816
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