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QH”) Designation: E 1131 — 98

Standard Test Method for
Compositional Analysis by Thermogravimetry

This standard is issued under the fixed designation E 1131; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 3. Terminology

1.1 This test method is intended to provide a general 3.1 Definitions
technique incorporating thermogravimetry to determine the 3.1.1 Many of the technical terms used in this test method
amount of highly volatile matter, medium volatile matter, are defined in Terminologies E 473 and E 1142.
combustible material, and ash content of compounds. This test 3.2 Definitions of Terms Specific to This Standard:
method will be useful in performing a compositional analysis 3.2.1 highly volatile matte—moisture, plasticizer, residual
in cases where agreed upon by interested parties. solvent or other low boiling (200°C or less) components.

1.2 This test method is applicable to solids and liquids. 3.2.2 medium volatile matter-medium volatility materials

1.3 The temperature range of test is typically room temperasuch as oil and polymer degradation products. In general, these
ture to 1000°C. Composition between 1 and 100 weight % ofnaterials degrade or volatilize in the temperature range 200 to

individual components may be determined. 750°C.
1.4 This test method utilizes an inert and reactive gas 3.2.3 combustible material-oxidizable material not vola-
environment. tile (in the unoxidized form) at 750°C, or some stipulated

1.5 Computer or electronic-based instruments, techniquesemperature dependent on material. Carbon is an example of
or data treatment equivalent to this test method may also bgsuch a material.
used. 3.2.4 ash—nonvolatile residues in an oxidizing atmosphere

Note 1—Users of this test method are expressly advised that all sucr\NhICh may include metal components, filler content or inert

instruments or techniques may not be equivalent. It is the responsibility ofelnforcmg materials. . . .
the user of this test method to determine the necessary equivalency prior 3:2-9 mass |OSS_ plateatta region of a thermogravimetric
to use. curve with a relatively constant mass.

1.6 The values stated in Sl units are to be regarded as thg Summary of Test Method
standard. '

1.7 This standard does not purport to address all of the 4.1 T_his test method is an empirical technique using ther-
safety concerns, if any, associated with its use. It is th ogravimetry in which the mass of a substance, heated at a

responsibility of the user of this standard to establish appro_controIIed rate in an appropriate environment, is recorded as a

priate safety and health practices and determine the applica':unCtlon of time or temperature. M'ass loss over speqﬂc
bility of regulatory limitations prior to use temperature ranges and in a specific atmosphere provide a

compositional analysis of that substance.
2. Referenced Documents

2.1 ASTM Standards:

D 3172 Practice for Proximate Analysis of Coal and Coke

5. Significance and Use
5.1 This test method is intended for use in quality control,

E 473 Terminology Relating to Thermal Analydis material screening, and related problem solving where a
E 691 Practice for Conducting an Interlaboratory Study tc)composmonal analysis is desired or a comparison can be made

Determine the Precision of a Test MetRod with a known material of the same type.

E 1142 Terminology Relating to Thermophysical Proper- 5.2 The parameters described should be considered as
ties guidelines. They may be altered to suit a particular analysis,

rprovided the changes are noted in the report.

5.3 The proportion of the determined components in a given
mixture or blend may indicate specific quality or end use
performance characteristics. Particular examples include the

1 This test method is under the jurisdiction of ASTM Committee E-37 on f0||OWingZ
Thermal Measurements and is the direct responsibility of Subcommittee E37.01on 5.3 1 Increasing soot (carbon) content of used diesel lubri-
Thermal Analysis Methods. cating oils indicates decreasing effectiveness

Current edition approved June 10, 1998. Published December 1998. Originally’ g . 9 . i .
published as E 1131 — 86. Last previous edition E 1131 — 93. 5.3.2 Specific carbon-to-polymer ratio ranges are required

2 Annual Book of ASTM Standardéol 05.05. in some elastomeric and plastic parts in order to achieve
3 Annual Book of ASTM Standardéol 14.02.

E 1582 Practice for Calibration of Temperature Scale fo
Thermogravimetry
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desired mechanical strength and stability. a Y-axis resolution of 5 pg and temperature or time with an
5.3.3 Some filled elastomeric and plastic products requir&-axis resolution 61 K or 0.1 min.

specific inert content (for example, ash, filler, reinforcing Note 2—The capability to display the first derivative of the signal may

agent, etc.) to megt performgnce specifications. be useful in the measurement of obscure thermostability ranges.
5.3.4 The volatile matter, fixed carbon, and ash content of

coal and coke are important parameters. The “ranking” of coal 7.1.4 Containers (pans, crucibles, and so fortihich are

increases with increasing carbon content and decreasing volfert to Fhe_ specimen and Wh.'ch will remain dimensionally
tile and hydrocarbon, (medium volatility) content. stable within the temperature “"."ts of this m?.thOd' .
7.2 Gas Flow Control Devicewith the capability of switch-

6. Interferences ing between inert and reactive gases.

6.1 This test method depends upon distinctive thermostabilg Reagents and Materials
ity ranges of the determined components as a principle of the . .
8.1 An inert compressed gas such as argon or nitrogen and

test. For this reason, materials which have no well-defined ! d h ; red
thermostable range, or whose thermostabilities are the same osrretﬁics“r/r?etcr?c?&presse gas such as air or oxygen are require

other components, may create interferences. Particular ex-82 Purity of P G

amples include the following: 8.2 1”5'3/100/ urge as?st i it
6.1.1 Oil-filled elastomers have such high molecular weight 8.2.2 1'0 ‘} maximum total impurity.

oils and such low molecular weight polymer content that the oil 8.2.3 1'0 “9/9 \r/]va(;er |m|gur|ty maximum.

and polymer may not be separated based upon temperature_"<> — Hg/g hydrocarbon impurity maximum.

stability. 8.2.4 The inert purge gas must not contain more than 10
6.1.2 Ash content materials (metals) are slowly oxidized ayg/g oxygen.

high temperatures and in an air atmosphere, so that their mags Test Specimen

increases (or decreases) with time. Under such conditions, a

specific temperature or time region must be identified for theheat or mechanical treatment is applied to the specimen prior to

measurement of that component. test, this treatment shall be noted in the report.

.6'1'3 Polymers, especiall.y neoprene ?nd ReyQridile t?u_ta- 9.2 Since the applicable samples may be mixtures or blends
ﬁ)l\(/avn\e;arllfj ktjat;e][cfr'\ﬁi), g?rrl:]%r;lfngo r?i Cﬁ n\/sé?fézb:gretﬁgnéé?t')\gggake care to ensure that the analyzed specimen is representative
boly 9 of the sample from which it is taken. If the sample is a liquid,

Approxmate corrections can be'made forthis if the type Of(r)nixing prior to taking the specimen is sufficient to ensure this
polymer is known.

; , , ] consideration. If the sample is a solid, take several specimens
6.1.4 Certain pigments used in rubbel (besUvElt O om different areas of the sample and either combine for a
heating. For example, some pigments exhibit water loss in the. P

range 500 to 600°C, resulting in high polymer values. Otherssmgle determination, or each run separately with the final

such as calcium carbonate, release,@@on decomposition at analysis representing an average of the determinations. Note

825°C, that may result in high carbon values. The extent o*he number of determinations in the report.
interference is dependent upon the type and quantity ofQ. Calibration
pigment present.

9.1 Specimens are ordinarily measured as received. If some

10.1 Calibrate the mass signal from the apparatus according
7. Apparatus to the manufacturer’s instructions.

7.1 The essential equipment required to provide the mini- 10.2 Calibrate the temperature signal from the apparatus

mum thermogravimetric analyzer capability for this methodaccordlng to Practice E 1582.
includes: 11. Procedure
7.1.1 A thermobalance composed of & a furnace to 11.1 Establish the inert (nitrogen) and reactive (air or

provide uniform controlled heating or a_specimen toa ConStagxygen) gases at the desired flow rates. For most analyses, this
temperature or at a cqnstant rate V\_"th'n the 25 to 1000 ate will be in the range of 10 to 100 mL/min. Higher flow rates
temperature range qf this test methdn),dtemperature SENSOT |ay be used for some analyses, particularly when utilizing
to provide an indication of the specimen/furnace temperature tﬂigh heating rates

ilo(.:; © an elec_trobalar_lc_e to contlnu_ously measure the 11.2 Switch the purge gas to the inert (nitrogen) gas.
specimen mfaislwnh a r(rjnmmum capacn); of 30 mg ar;]d 4 11.3 Zero the recorder and tare the balance. It is recom-
sensitivity of =1 ug; and ¢) a means of sustaining the ,enqe that this be done in a range at least one recorder setting
specimen/container un_der atmosphere control with a purge raj, e sensitive than that to be used in the final ash weighing.
of 10 t0 100+ 5 mL/min. 11.4 Open the apparatus to expose the specimen holder.

7.1.2 A temperature controlier capable of executing & 11 5 prepare the specimen as outlined in 9.2 and carefully
specific temperature program by operating the furnace betweef, .o it in the specimen holder. Typically, a sample mass of 10
selected temperature limits at a rate of temperature chan § 30 mg shall be used (see Table 1).

between 10 and 100°C/min constant to withirl % for a

minimum of 100 minutes. Note 3—Specimens smaller than 10 mg may be used if larger
7.1.3 A recording deviceeither analog or digital, capable of specimens cause instrument fouling or poor reproducibility.

recording and displaying the change in mass (TGA curve) with 11.6 Position the specimen temperature sensor to the same
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