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Standard Test Method for
Rubber—Compositional Analysis by Thermogravimetry
(TGA)*

This standard is issued under the fixed designation D 6370; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Terminology E 473 shall be considered applicable to this test

1.1 This test method provides a thermogravimetric (TGA)Method. o . _
technique to determine the amounts of organics (oil, polymer), 3-1.4 The description of thermal analysis equipment appear-
carbon black and ash (filler) in a rubber compound. ing in Practice E 1953 shall be considered applicable to this

1.2 The amount of plasticizer/oil may be determined sepat€St method. 3 _
rately using Test Method D 297. 3.2 Definitions of Terms Specific to This Standard:

1.3 This test method utilizes previously calibrated, manual 3:2.1 ash n—nonvolatile additives (fillers), such as zinc
or computer assisted TGA instrumentation. oxide, talc, etc.

1.4 This standard does not purport to address all of the 3-2.2 carbon black n—carbon black.
safety concerns, if any, associated with its use. It is the 3:-2.3 organics n—rubber (polymer), noncarbon black or-
responsibility of the user of this standard to establish appro-9anic additives, such as oil, plasticizer, antioxidants, etc.
priate safety and health practices and determine the applicaz,f

bility of regulatory limitations prior to use. + Summary of Test Method

4.1 The mass of the rubber test sample, heated at a con-

2. Referenced Documents trolled, specified rate in a controlled, specified environment is
2.1 ASTM Standards: recorded as a function of temperature. The mass loss over the
D 297 Test Methods for Rubber Products—ChemicalSPecified temperature range provides a compositional analysis

Analysi& of the sample.

D 1566 Terminology Relating to RublFer .

D 4483 Practice for Determining Precision for Test Methods' Slgmﬂ_cance and Use_ ) ) )
Standards in the Rubber and Carbon Black Indutries 5.1 This test method is intended for use in quality control,

D 6085 Practice for sampling in Rubber Testing— material screening, and related problem solving where a

Terminology and Basic Concepts compositional analysis, or comparison to a known material, is
E 473 Terminology Relating to Thermal Analyis desired. , o
E 1953 Practice for Description of Thermal Analysis Appa- -2 The parameters described are guidelines and may be
ratud altered to suit the analysis of other rubber compounds.
5.3 This test method is not suitable for rubber compounds
3. Terminology containing filler materials which decompose in the temperature
3.1 Definitions: range of 50°C to 800°C, for example, Cag;@l(OH);(3H,0),

3.1.1 The definitions relating to rubber appearing in Termi-€tc. Analysis of compounds containing fillers of this type
nology D 1566 shall be considered applicable to this tesféquires knowledge of the filler type and some correction for
method. mass loss.

3.1.2 The terminology relating to sampling appearing in
Practice D 6085 shall be considered applicable to this tes?' Apparatus ) , )
method. 6.1 Thermogravimetric AnalyzerA system of related in-

3.1.3 The definitions for thermal analysis appearing inStruments that are capable of continuously weighing a test

sample, at a sensitivity of 2 pg, and recording the change in
mass of the test sample under atmospheric control over a

This test method is under the jurisdiction of ASTM Committee D-11 on RUbberSpeCIfled temperature range.

and is the direct responsibility of Subcommittee D11.11 on Chemical Analysis.
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jg”””a't,BOO'é ‘;f /?ST:\,? Standardéol 14|-°2t-, s test method 7.1 Aninert compressed gas, such as argon or nitrogen, and
upporting aata 1or the precision evaluation program o IS test methoa ar - H
available from ASTM headquarters. Request RR-D11-1089 % reactive gas, such as air or oxygen.
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{ilb D 6370
7.2 Compressed gases must be 99.99 % minimum purity. 10.3 For CPE, CR, NBR and PVC
7.3 The inert purge gas must not contain more than 10 ug/g Component % Mass Loss
oxygen. . :
Organics 50° to 550° C (nitrogen)
+310° to 560° C (air)
8. Calibration Carbon black 560° to 790° C (air)
Ash Residue at 790° C

8.1 Calibrate the apparatus, according to the prescribed
procedures or appropriate operating manual, at the heat (terdl. Report
perature) and purge gas flow rates to be used. 11.1 Report the following information:
11.1.1 Identification of the test sample.
9. Procedure 11.1.2 Percents—organics, carbon black, and ash found,
9.1 Place a small piece, 10 to 12 mg, of the rubber tesgach to the nearest 0.1 %.
sample into the platinum pan of the calibrated Thermogravi-

metric Analyzer (TGA). 12. PreC|s.|on anq !3|as ) i )
9.2 Apply a 75 criymin, or the manufacturer's recom- 12.1 This precision _and bias section has been p_repared_ in

mended flow, argon or nitrogen purge. accorda_nce with Practice D 44_183. Please re_fer to th_ls practice
9.3 Heat to 50°C and allow the instrument to equilibrate forfor terminology a_nq other stapsﬂcgl calcglgﬂon det"?‘"s- .

a minimum of 2 minutes. 122 Thg precision results_lr_l this precision and bias section
9.4 Heat from 50° C 1o 560° C at 10° C/min give an estimate of the precision of this test method with the

A . materials (rubbers, etc.) used in the particular interlaboratory
9.5 Cool to 300° C and allow the temperature to equilibrateg; hrogram (ITP) as described below. The precision param-

for a minimum of 2 minutes. _ eters should not be used for acceptance or rejection testing of
9.6 Change the purge gas to air or oxygen and purge at 7gny group of materials without documentation that the param-

cm®/min or the manufacturer’'s recommended flow. eters are applicable to the particular group of materials and the
9.7 Heat from 300° C to 800° C at 10° C/min. specific testing protocols of the test method.

12.3 A Type 1 interlaboratory test program was conducted

10. Calculation in 1998 on three materials or compounds (A, B, C) containing

10.1 Record the percent mass loss for organics, carbog® % carbon black; A= EPDM, B = NBR and C= SBR.

black, and ash as follows (see Fig. 1): Thirteen laboratories participated in the ITP conducting dupli-
10.2 For EPDM, NR, PE, PP and SBR cate tests on each of two successive test days. A test result is
Component %6 Mass Loss the average of two measurements for each of the tests
P conducted; % organics, % carbon black and % ash. The
Organics 50° to 550° C (nitrogen) database generated by the ITP was subjectdddotlier and
Carbon black 810° to 790° C (air) k-outlier analysis as given by Practice D 4483. Several outlying
Ash Residue at 790° C . .
laboratories were found for the tests; the outlier values were
deleted and replaced by the average values for all laboratories
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