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1. Scope

1.1 This test method covers a Soxhlet extraction procedure

to determine the matrix content, reinforcement content, and

filler content of composite material prepreg. Volatiles content,

if appropriate, and required, is determined by means of Test

Method D3530.

1.1.1 The reinforcement and filler must be substantially

insoluble in the selected extraction reagent and any filler must

be capable of being separated from the reinforcement by

filtering the extraction residue.

1.1.2 Reinforcement and filler content test results are total

reinforcement content and total filler content; hybrid material

systems with more than one type of either reinforcement or

filler cannot be distinguished.

1.2 This test method focuses on thermosetting matrix ma-

terial systems for which the matrix may be extracted by an

organic solvent. However, other, unspecified, reagents may be

used with this test method to extract other matrix material types

for the same purposes.

1.3 Alternate techniques for determining matrix and rein-

forcement content include Test Methods D3171 (matrix

digestion), D2584 (matrix burn-off/ignition), and D3529 (ma-

trix dissolution and ignition loss). Test Method D2584 is

preferred for reinforcement materials, such as glass, quartz, or

silica, that are unaffected by high-temperature environments.

1.4 The technical content of this standard has been stable

since 1997 without significant objection from its stakeholders.

As there is limited technical support for the maintenance of this

standard, changes since that date have been limited to items

required to retain consistency with other ASTM D30 Commit-

tee standards. The standard therefore should not be considered

to include any significant changes in approach and practice

since 1997. Future maintenance of the standard will only be in

response to specific requests and performed only as technical

support allows.

1.5 The values stated in SI units are to be regarded as

standard. No other units of measurement are included in this

standard.

1.6 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.

Specific precautionary statements are given in Section 9 and

7.2.3 and 8.2.1.

1.7 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

D883 Terminology Relating to Plastics

D2584 Test Method for Ignition Loss of Cured Reinforced

Resins

D3171 Test Methods for Constituent Content of Composite

Materials

D3529 Test Methods for Constituent Content of Composite

Prepreg

D3530 Test Method for Volatiles Content of Composite

Material Prepreg

D3878 Terminology for Composite Materials

E122 Practice for Calculating Sample Size to Estimate, With

Specified Precision, the Average for a Characteristic of a

Lot or Process
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E177 Practice for Use of the Terms Precision and Bias in

ASTM Test Methods

E456 Terminology Relating to Quality and Statistics

2.2 NFPA Standard:3

NFPA 86 Standard for Ovens and Furnaces

3. Terminology

3.1 Definitions—Terminology D3878 defines terms relating

to composite materials. Terminology D883 defines terms

relating to plastics. Terminology E456 and Practice E177

define terms relating to statistics. In the event of a conflict

between terms, Terminology D3878 shall have precedence

over the other documents.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 dry resin content, n—prepreg resin content calculated

by subtracting the average mass loss due to volatiles from the

initial test specimen mass.

3.2.2 filler content, n—the amount of filler present in a

prepreg or composite expressed either as percent by weight or

percent by volume.

3.2.2.1 Discussion—In this test method the reinforcement is

separated from the remainder of the material, which includes

the matrix and the filler. If the filler is not then separated from

the matrix to determine the proportion of each, then the filler

content is included in the matrix content.

3.2.3 replicate, n—a test specimen tested under nominally

identical conditions as other test specimens from the same

sample.

3.2.4 test result, n—the value obtained for a given property

from one test unit.4

3.2.4.1 Discussion—A test result may be a single observa-

tion or a combination of a number of observations when two or

more test specimens are measured for each test.

3.2.5 test specimen, n—a test unit or portion of a test unit

upon which a single or multiple observation is to be made.4

3.2.6 test unit, n—a unit or portion of a material that is

sufficient to obtain a test result(s) for the property or properties

to be measured.

3.2.6.1 Discussion—A test unit may be a subunit of a

primary (first stage) sampling unit or it may be a subunit of a

composite of primary sampling units or of increments from

these primary sampling units.

3.2.7 volatiles content, n—the amount of volatiles present in

a prepreg expressed as percent by weight.

3.2.8 wet resin content, n—prepreg resin content determined

by considering volatiles as part of the resin mass.

3.3 Symbols:

A—initial mass of dry reinforcement during a reagent expo-

sure evaluation

B—final mass of dry reinforcement during a reagent expo-

sure evaluation

c—percent reinforcement mass change due to reagent expo-

sure

CV—coefficient of variation statistic of a sample population

for a given property

Ma—additional mass of filler in the test specimen

Me—mass of the test specimen extraction residue

Mi—initial mass of the test specimen

Mr—mass of reinforcement in the test specimen

n—number of replicates in the sample population

sn−1—standard deviation statistic of a sample population for

a given property

Wf—weight percent of filler in prepreg

Wm—weight percent of matrix in prepreg

Wr—weight percent of reinforcement in prepreg

xi—test result for an individual test specimen from the

sample population for a given property

x̄—average value of a sample population for a given

property

4. Summary of Test Method

4.1 The exposed surface area of the prepreg material test

specimen is increased by cutting the test specimen into smaller

pieces. The test specimen is weighed and the matrix material

removed by means of Soxhlet extraction. The extracted residue

is dried and weighed. If a filler is present in the residue, in

addition to reinforcement, the two components are separated

by filtering the residue. From mass measurements of the initial

test specimen, and of the residue taken at various stages in the

process, the matrix content, reinforcement content, and filler

content are calculated and reported in weight percent.

4.1.1 Soxhlet Process—While described in detail in com-

mon quantitative chemical analysis textbooks, the Soxhlet

process is summarized as follows. The test specimen is loaded

into a filtering extraction thimble, which is placed into the

extraction chamber of a Soxhlet extraction assembly (see Fig.

1) containing an appropriate extraction reagent. The porous

thimble allows the liquid extraction reagent to pass while

retaining the test specimen. Freshly distilled liquid reagent

enters from the top of the extraction chamber, filling it until the

liquid reaches the highest level of the reagent-return tube. At

this moment the tube operates as a siphon, draining the

extraction chamber completely as it returns the liquid reagent

3 Available from National Fire Protection Association (NFPA), 1 Batterymarch

Park, Quincy, MA 02169-7471, http://www.nfpa.org.
4 See Form and Style for ASTM Standards. FIG. 1 Schematic of Soxhlet Extraction Apparatus
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