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Standard Test Methods for

Rubber—Identification by Infrared Spectrophotometry’

This standard is issued under the fixed designation D 3677; 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.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope

1.1 These test methods, based on infrared examination of
pyrolysis products (pyrolyzates) and films can be used for
rubber identification.

1.2 These test methods are applicable to rubbers in the raw
state and, when compounded, both in the cured and uncured
state.

1.3 The values stated in SI units are to be regarded as
standard.

1.4 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 precau-
tionary statements are given in Section 17.

2. Referenced Documents

2.1 ASTM Standards:

D 297 Test Methods for Rubber Products—Chemical
Analysis?

D 1418 Practice for Rubber and Rubber Latices—
Nomenclature?

D 3452 Practice for Rubber—Identification by Pyrolysis-
Gas Chromatography?

E 168 Practices for General Techniques of Infrared Quanti-
tative Analysis?

3. Significance and Use

3.1 For research, development, and quality control pur-
poses, it is advantageous to determine the composition of
rubbers in cured, compounded products.

! These test methods are under the jurisdiction of ASTM Committee D11 on
Rubber and are the direct responsibility of Subcommittee D11.11 on Chemical
Analysis.
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3.2 This test method provides such composition analysis
utilizing an infrared technique.

4. Reagents

4.1 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.* 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.

4.2 Acetone.

4.3 Alcohol, specially denatured (Formula 2-B or 30 is
satisfactory).

4.4 2-Butanone.

4.5 Chloroform.

4.6 Congo Red Paper.

4.7 Diatomaceous Filter Aid>—Some grades are quite un-
satisfactory in that they will not sufficiently absorb carbon
black.

4.8 1,2-Dichlorobenzene®—A check on suitability may be
made by evaporating 50 cm? to dryness and making an infrared
spectrum of the residue. Any substantial absorbance at posi-
tions near those wavenumbers that will be used for rubber
analysis, indicates that the 1,2-dichlorobenzene is unsuitable
for use.

4.9 Dry Compressed Air and Nitrogen, in cylinders, or
provided as a laboratory service.

4.10 Sodium Sulfate, anhydrous.

4.11 Toluene.

4 Reagent Chemicals, American Chemical Society Specifications, American
Chemical Society, Washington, DC. For suggestions on the testing of reagents not
listed by the American Chemical Society, see Analar Standards for Laboratory
Chemicals, BDH Ltd., Poole, Dorset, U.K., and the United States Pharmacopeia
and National Formulary, U.S. Pharmaceutical Convention, Inc. (USPC), Rockville,
MD.

3 Fisher Scientific, Catalog No. C211 (Celite) is satisfactory.

©J. T. Baker Chemical Co., Phillipsburg, NJ 08865, Catalog No. 9217 has been
found satisfactory.
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TABLE 1 Determination of Saturated Rubbers in the Presence of Unsaturated Rubbers

Results found by laboratory

Sample Known
Lab. 1 Lab. 2 Lab. 3 Lab. 4
A 424 29 % CIIR, 3 % EPDM, 13 % NR, 10 % SBR IR IR IR IR
A 425 12 % CIIR, 12 % EPDM, 15 % NR, 15 % SBR IR + EPDM IR + EPDM IIR + EPDM IIR + EPDM
A 426 5% IIR, 10 % NR, 5 % BR, 29 % SBR, 5 % CR IR + EPDM IR + EPDM IR IIR + EPDM
A 427 5% EPDM, 10 % NR, 5 % BR, 29 % SBR, 5 % CR EPDM IIR + EPDM EPDM
A 428 3% IIR, 13% NR, 5 % BR, 29 % SBR, 5 % CR IR EPDM IR IIR + EPDM
A 429 3% EPDM, 13 % NR, 5 % BR, 39 % SBR, 5 % CR EPDM EPDM IIR + EPDM EPDM
PART 1 QUALITATIVE ANALYSIS
5. Scope 6.1.6 Polybutadiene Rubber (High cis):

5.1 This test method, based on infrared examination of
pyrolysis products (pyrolyzates) and films, will identify the
rubbers in 6.1 occurring alone or in binary blends in the range
from 80 % major component to 20 % minor component.
Exceptions to this will be found in 6.2.

5.2 This test method is applicable to rubbers in the raw state
and, when compounded, both in the cured and uncured state.

5.3 This test method implies that sample preparation and
infrared spectrum are prepared and analyzed by experienced
personnel and that the equipment used for the production of the
spectra is operated according to the manufacturer’s directions
for optimum performance. No details for operation of infrared
spectrophotometers are included in these test methods.

6. Field of Application

6.1 Infrared examinations of pyrolyzates and films will
identify mixtures of two of the following types of rubbers in
the range from 80 % major component to 20 % minor compo-
nent. (See the exceptions in 6.2.)

6.1.1 Isoprene Rubbers (see 6.2.1):

6.1.1.1 Natural rubber, synthetic polyisoprene, gutta percha,
and balata are included.

6.1.1.2 Examination of the pyrolyzate will not distinguish
between the different forms of polyisoprene.

6.1.1.3 Examination of a film will distinguish natural and
synthetic polyisoprene from balata and gutta percha.

6.1.2 Styrene-Butadiene Rubbers with Styrene Content of
Approximately 23.5 % Styrene (see 6.2.2):

6.1.2.1 For the purpose of this standard, all copolymers of
styrene and butadiene and their oil-extended forms are in-
cluded.

6.1.2.2 Examination of the pyrolyzate will not distinguish
between emulsion and solution polymerized rubbers.

6.1.2.3 Examination of films may give some information
about the monomer ratio and the polymerization system.

6.1.3 Acrylonitrile-Butadiene Rubber with Acrylonitrile
Content of Approximately 33 %:

6.1.3.1 Examination of the pyrolyzate will not measure the
ratio of acrylonitrile to butadiene.

6.1.3.2 Examination of a film may give some information
about the acrylonitrile content.

6.1.4 Chloroprene Rubber—This test method will not dis-
tinguish between the different types of chloroprene rubbers.

6.1.5 Butyl Rubber— This test method will not distinguish

6.1.6.1 Examination of the pyrolyzate will not distinguish
between polybutadiene rubbers having different isomer ratios.

6.1.6.2 Examination of a film may give some information
about the monomer ratio.

6.1.7 Ethylene-Propylene Rubbers (see 6.2.3)—This test
method will not distinguish between rubbers having different
ratios of ethylene to propylene nor between copolymers and
terpolymers.

6.2 Exceptions to the rubbers listed in 6.1 are:

6.2.1 A blend of natural or synthetic isoprene (20 %) and
chloroprene (80 %), or both, may present difficulties, and
identification of the minor component may be achieved only
when its content is equal to or more than 30 % in the blend.

6.2.2 A blend of butadiene-styrene rubber (80 %) and high
cis polybutadiene rubber (20 %) may present difficulties, and
identification of the minor component may only be achieved
when it is equal to or more than 30 % in the blend.

6.2.3 Ethylene-propylene rubber in blends with other rub-
bers present difficulties when its content is in the range from 20
to 40 %.

6.3 In difficult cases, examination of the gaseous products of
pyrolysis by gas chromatography (Practice D 3452) may give
further information.

7. Summary of Test Method

7.1 Identification from Pyrolyzates:

7.1.1 A small quantity of extracted and dried rubber is
pyrolyzed in a stream of nitrogen in a test tube held in a small
electric, thermo-regulated furnace at 450 to 500°C, or alterna-
tively, rapidly pyrolyzed in a small test tube held in the hot
zone of a gas flame.

7.1.2 A test for chlorine is conducted during pyrolysis.

7.1.3 A few drops of the pyrolyzate are transferred to a salt
plate and an infrared spectrum recorded over the 2.5 to 15-um
wavelength region.

7.1.4 The rubber is identified by comparison to standard
reference spectra and by reference to a table of diagnostic
absorptions (significant absorption frequencies).

7.1.5 Each laboratory employing this standard must prepare
spectra of all rubbers they might be expected to identify. These
spectra must be prepared in the same manner and using the
same equipment as will be used for unknown samples.

7.2 Identification from Films:

7.2.1 A small quantity of extracted and dried rubber is
dissolved in 1,2-dichlorobenzene, filtered, and a film cast on a

between butyl rubber and its halogenated forms.

salt plate. This film is used as in 7.1.4. Documents
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FIG. 1 Extraction Apparatus with Glass Condenser
and Ground Glass Joint

175 mm. minimum

7.2.2 A small quantity of extracted and dried rubber is
subjected to mild thermal degradation at 200 = 5°C for a short
time. The degraded sample is dissolved in trichloroethylene
then chloroform, and a film cast on a salt plate. This film is
used as in 7.1.4.

8. Apparatus

8.1 Extraction Apparatus:

8.1.1 The extraction apparatus used shall be of the general
type and dimensions shown in Fig. 1.

8.2 Test Tubes, small, and other necessary glassware suffi-
cient to carry out the test as written.

8.3 Pyrolysis Apparatus (Fig. 2)—The pyrolysis apparatus
consists of a glass tube (P) having inward projections to
prevent the sample from falling to the bottom of the tube and
a lateral condenser tube. The tube (P) has a ground-glass
standard taper (S) which carries a small glass adductor tube. A
collecting tube (7) is placed under the condenser tube. An
electric, thermoregulated furnace (F) accommodates an alumi-
num block (H) with holes for one or more tubes (P).

8.4 Capillary Pipets.

8.5 Oven, capable of maintaining a temperature of 200 =
5°C for use in 10.2.

8.6 Water Bath, for use in 10.2.

8.7 Salt Plates, polished (sodium chloride or potassium
bromide), 4 by 25 mm, to serve as windows for the spectro-
photometer.”

7 Barnes Engineering Co., Stamford, CT 06902, Catalog No. 7000-316 has been

| !
i
electric, thermoregulated furnace
aluminum block, bored to hold tubes
glass tube for sample container
ground-glass taper
collecting tube

— MW TUTIm

FIG. 2 Temperature Controlled Pyrolysis Apparatus

8.8 High-Resolution Infrared Spectrophotometer, double
beam, capable of recording a spectrum over the 2.5 to 15-um
(4000 to 667 cm™" or 400 000 to 66 700 m™") region. (High
resolution® requires that the spectral slit width should not
exceed 2 cm™' over 80 % of the wavenumber range and at no
place should it exceed 5 cm ~'.) Any spectrophotometer
complying with these requirements may be used. The equip-
ment shall be operated by an experienced analyst according to
the manufacturer’s directions for optimum performance.’

9. Preparation of Test Portion

9.1 Temperature Controlled Pyrolysis in a Stream of Nitro-
gen (Fig. 2; Preferred Method):

9.1.1 Prepare the test portion by milling into a thin sheet on
a laboratory mill or cutting into cubes about 2 mm wide and
wrap approximately 0.5 g in filter paper or nylon cloth. Extract
the wrapped test portion in an extraction cup in accordance
with Section 18 of Test Methods D 297, for a minimum of 4 h
with methanol, ethanol, or 2-propanol. A vulcanizate may be
extracted with acetone or 2-butanone, in addition to the above
alcohols. Alternatively, the rapid reflux procedure may be used
for 1 h in accordance with Section 25 of Test Methods D 297.

9.1.2 Remove the extracted rubber from the apparatus and
dry at 100°C until free of solvent. One to two hours is usually
required.

9.1.3 Introduce a small amount of anhydrous sodium sulfate
into the collecting tube (7) to absorb water produced during

pyrolysis.

8 High resolution is defined in “Specification for Evaluation of Research Quality
Analysis of Infrared Spectra, Analytical Chemistry, ANCHA, Vol 47, No. 11, p.
94A.

° Perkin-Elmer, Model 283, Perkin-Elmer Corp., Norwalk, CT 96856, has been

found satisfactory. Doc u m e nts
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9.1.4 Place a strip of moistened Congo red paper across the
mouth of the tube, as a test for chlorine (a change from red to
blue).

9.1.5 If alternative chlorine determining methods are em-
ployed, this procedure must be suitably modified.

9.1.6 Bring the electrical furnace ( F) to 450 to 500°C and
hold at this temperature. This range is recommended to obtain
fast pyrolysis, without excessive degradation and carboniza-
tion. Temperatures below this range should be avoided.

9.1.7 Pass a slow stream of nitrogen through the pyrolysis
tube and introduce the tube into a hole of the aluminum block
( H). The nitrogen serves to displace air, prevent oxidation, and
facilitate transfer of the pyrolysis products to the collecting
tube ( 7).

9.1.8 Carry on heating to complete distillation, which re-
quires approximately 15 min.

9.1.9 Transfer a few drops of the pyrolyzate from the tube to
a sodium chloride or potassium bromide plate, using a capillary
pipet.

9.1.10 Place a spacer of suitable thickness in position, close
the cell with a second plate of the same material, and mount the
cell in the infrared spectrophotometer.

9.1.11 Record the spectrum over the wavelength range from
2.5 to 15 um.

9.1.12 Spectra should be obtained immediately after pyroly-
sis to minimize further change in the pyrolysis products.

9.2 Gas Flame Pyrolysis (Alternative Test Method):

9.2.1 Prepare the extract, dry 2 g of test portion (9.1.1 and
9.1.2), and place 0.1 to 0.2 g of the test portion in the bottom
of a small glass test tube. Place a strip of moistened Congo red
paper across the mouth of the tube. Hold the tube horizontally,
and quickly bring the lower end containing the test portion into
the hot zone of a gas burner, so that the rubber is rapidly
pyrolyzed and charring is kept to a minimum. Note any color
change in the Congo red paper, from red to blue, indicating the
presence of chlorine.

9.2.2 Maintain the heating until the pyrolyzate condenses in
the cool end of the tube, withdraw the test tube from the flame,
and cool while holding horizontally.

9.2.3 Alternatively, the sample may be placed in a small
glass tube and the end of the tube drawn out to a “retort” shape
with a blast lamp. Pyrolysis is carried out as described in 9.2.1.
Care should be taken to keep the delivery end of the pyrolysis
tube warm enough so that pyrolysis products do not condense
and block the opening, causing the tube to explode. The
condensate can be collected in a small test tube containing
anhydrous sodium sulfate to remove moisture. Proceed in
accordance with 9.1.9-9.1.12.

9.2.4 If alternative chlorine detecting methods are em-
ployed, this procedure must be suitably modified.

10. Sample Preparation for Films

10.1 Dissolution for Vulcanizates:

10.1.1 Prepare a test portion in accordance with 9.1.1 and
9.1.2.

10.1.2 Pyrolyze and test for chlorine in accordance with

10.1.3 Place 1 g of the prepared rubber (9.1.1 and 9.1.2) and
50 cm® of 1,2-dichlorobenzene in a 100-cm> flask fitted with a
reflux condenser. Boil until the rubber is dispersed or dis-
solved.

10.1.3.1 The time required for dissolution varies with the
rubber. Natural rubber requires 3 to 4 h, while chloroprene
requires more than 24 h. Some rubbers never completely
dissolve.

10.1.3.2 Discontinue refluxing at the end of 48 h to mini-
mize the risk of altering the molecular structure of the rubber.

10.1.3.3 Even though complete dissolution is not effected in
48 h, enough rubber has usually dissolved to provide a good
spectrum.

10.1.4 Cool the mixture and transfer to a beaker with 50 cm?
of toluene.

10.1.5 If the compound does not contain carbon black,
centrifuge to eliminate mineral fillers.

10.1.6 If the compound contains carbon black, add 10 to 20
g of filter aid (4.7) to facilitate filtration through filter paper.

10.1.7 If the filtrate from 10.1.6 still contains carbon black,
repeat the filtration with additional filter aid.

10.1.8 Concentrate the centrifuged or filtered solution to a
small volume under vacuum in a stream of nitrogen.

10.1.9 Evaporate a few drops of the concentrated solution
on a salt plate to give a film thickness with 10 to 20 %
transmittance at 6.9 um.

10.1.10 Record the spectrum over the 2.5 to 15-um wave-
length region.

10.2 Mild Thermal Degradation for Vulcanizates:

10.2.1 Prepare, extract, and dry about 2 g of rubber in
accordance with 9.1.1 and 9.1.2.

10.2.2 Place the dried rubber in a test tube capped with glass
wool and heat to 200 = 5°C in the oven (8.5) for approxi-
mately 10 min.

10.2.3 Transfer the rubber to a beaker and add 50 cm * of
trichloroethylene.

10.2.4 Allow the beaker and contents to stand on a water
bath for approximately 30 min with occasional stirring to effect
dissolution of the degraded rubber.

10.2.5 Filter the mixture (10.2.4) through filter paper to
remove any undissolved vulcanizate or fillers.

10.2.6 If free carbon is released by the vulcanizate (some-
times found with polyisoprene and butyl rubbers), add a small
amount of filter aid (4.7) to the solution before filtering.

10.2.7 Remove the trichloroethylene by evaporation, distil-
lation, or by the use of a rotary evaporator with vacuum. In no
case should the solution be heated to over 80°C.

10.2.8 Dissolve the residue in a small amount of chloro-
form.

10.2.9 If the analyst suspects that the filtrate from 10.2.6
contains material other than rubber, which might interfere in
interpretation of the final infrared spectrum, the polymer
should be precipitated from the solution of 10.2.5 or 10.2.6 by
methanol. Filter the recovered polymer and dissolve in chlo-

9.1.4 and 9.1.5 or 9.2.1-9.2 4. roform. Documents
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10.2.10 Cast a film having 10 to 20 % transmittance at 6.9
um, on a salt plate (see 8.7). Record the infrared spectrum over
the 2.5 to 15-um wavelength region, using the infrared equip-
ment (8.8).

10.3 Dissolution for Raw Rubbers:

10.3.1 Prepare a test portion in accordance with 9.1.1 and
9.1.2, pyrolyze, and test for chlorine in accordance with 9.1.4
and 9.1.5 or 9.2.1-9.2.4.

10.3.2 Place 1 g of the prepared rubber (9.1.1 and 9.1.2) and
50 cm® of chloroform in a 100-cm * flask fitted with a reflux
condenser. Boil until the rubber dissolves.

10.3.3 Cool and transfer to a beaker.

10.3.4 Concentrate the solution to a small volume under
vacuum in a stream of nitrogen.

10.3.5 Cast a film on a salt plate and record the infrared
spectrum over the 2.5 to 15-um wavelength region, taking care
that the film has a thickness sufficient to give approximately 10
to 20 % transmittance at 6.9 um.

11. Interpretation of Spectra

11.1 Reference Spectra:

11.1.1 Because of the different modes of presentation of
spectra, it is strongly recommended that a set of reference
spectra on the same instrument should be prepared before
proceeding to unknown samples.

11.1.2 Reference spectra must be produced from test pieces
of known composition following either Section 9 or 10.

11.1.3 Spectra of mixtures are not given because it is
preferable for each laboratory to prepare its own set from test
pieces of known composition.

11.1.4 Small, but unavoidable variations in experimental
conditions and instrument characteristics may give rise to
slight differences in spectra. Spectra produced at different times
may not be identical in terms of peak height (intensity of
absorption) or absorption wavelength. The experienced spec-
troscopist will recognize this.

11.1.5 Vulcanizates may give slightly different liquid pyro-
lyzate and film spectra than those prepared from corresponding
raw rubber, and the interpretation of such spectra requires
particular care, when strong characteristic features are lacking.

11.1.6 The precautions of 11.1.4 and 11.1.5 are cited to alert
the spectroscopist to difficulties that may arise from the use of
this method and to encourage the practice of maintaining a
reference file of films and pyrolyzates of all the rubbers that
may require identification.

11.1.7 In all cases, spectra must be interpreted in the light of
the test for chlorine. If the test for chlorine is negative, then the
rubber is characterized as a hydrocarbon or nitrile type.

11.2 Diagnostic Absorptions:

11.2.1 The tables of diagnostic absorptions (Sections 12 and
13) should be used only in conjunction with the reference
spectra. Their purpose is to indicate the principal absorptions
by which the spectra may be related to films and pyrolyzates,
such as the specific nature of certain peaks, their relationship
with neighboring peaks or other regions of the spectrum, etc.

11.2.2 The table also serves to augment the reference
spectra by drawing attention to absorptions that are absent,
thereby eliminating certain rubbers when ambiguity might
arise.

11.2.3 In Sections 12 and 13, diagnostic absorptions are
arranged in order from strong to weak. By “diagnostic value”
is meant those features of the absorption, subjectively assessed,
which a practiced spectroscopist recognizes as of significance
in rubber identification. Such absorptions are not necessarily
specific nor necessarily very intense. They are, however,
identifiable with certain compositional or structural features of
the liquid pyrolyzates and films, and reproducible in the sense
that they are not seriously influenced by moderate variations in
pyrolysis and dissolution conditions.

11.2.4 In general, it can be assumed with confidence that,
apart from exceptions stated, all the absorptions listed in
Sections 12 and 13 will appear in the spectrum of the
corresponding pyrolyzate or film, and if absent, it is inferred
that the rubber sought is absent.

12. Diagnostic Absorptions for Pyrolyzates

12.1 The following absorptions, when they occur, are of no
diagnostic value and should not be used for rubber identifica-
tion:

Wavelength, ym Wavenumber, cm™!

3.0 3330
3.5 2860
5.9 1700
6.9 1450

Note 1—The SI unit for wavenumber is the reciprocal metre. Until
such units are used on instruments and graphs, the reciprocal centimetre
will be retained in this standard.

12.2 The principal absorptions in order of diagnostic value
are as follows:
12.2.1 Isoprene Rubber (see Fig. 3 and Fig. 4):

Wavelength, um Wavenumber, cm™" Intensity

1.3 885 very strong
7.3 1370 strong

12.5 800 medium
6.1 1640 medium

11.0 909 shoulder

In vulcanizates the absorption at 12.5 pm (800 cm ~') may
sometimes decrease in intensity with the appearance of a
broader, less intense absorption at 12.3 um (813 cm™).

12.2.2 Styrene-Butadiene Rubber (see Fig. 5 and Fig. 6):

Wavelength, um Wavenumber, cm™" Intensity

14.3 699 very strong
12.9 775 strong

6.7 1490 medium
11.0 909 strong
10.1 990 fairly strong
10.4 962 medium

The relative intensities of absorptions at 11.0 um (909 cm™),
10.1 um (990 cm™), and 10.4 um (962 cm™") depend on the
ratio of isomers in the polybutadiene component and, therefore,
may vary.
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FIG. 3 IR Pyrolyzate from Raw Rubber
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FIG. 4 IR Pyrolyzate from a Vulcanizate

12.2.3 Acrylonitrile-Butadiene Rubber (see Fig. 7 and Fig. while the stronger absorptions at 11.3 um (885 cm™) and 14.3

8): um (699 cm™) are common in some degree to all the other
Wavelength, pm Wavenumber, cm™’ Intensity polymers.
45 2090 medium strong 12.2.5 Butyl Rubber (see Fig. 11 and Fig. 12):
10.4 962 medium Wavelength, pm Wavenumber, cm™" Intensity
6.2 1610 medium
6.3 1590 medium 7.3 1370 strong
1.0 909 medium 7.2 1390 strong
. . 1.3 885 strong
12.2.4 Chloroprene Rubber (see Flg 9 and Flg 10) 8.0 to 8.2 1250 to 1220 medium doublet, some-
Wavelength, pm Wavenumber, cm™" Intensity times absent
13.8 727 very weak, sometimes
12.2 820 medium absent
134 747 weak, sometimes absent . . .
13.0 769 weak, sometimes absent 12.2.6 POlbetadle}’l@ Rubber (See Flg 13 and Flg 14)
1.3 885 medium Wavelength, um Wavenumber, cm™! Intensity
14.3 699 medium
. . 11.0 909 strong
The pyrolyzate of chloroprene rubber can give a variable 104 962 strong
spectrum that also tends to be lacking in characteristic features. 10.1 990 medium
The most useful absorption is that at 12.2 um (820 cm™), but 12.3 813 weak
this is rather broad and often not very intense. A weak 144 695 weak
absorption at 13.4 um (747 cm™") sometimes fails to appear,
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FIG. 5 SBR Pyrolyzate from Raw Rubber
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FIG. 6 SBR Pyrolyzate from a Vulcanizate
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FIG. 7 NBR Pyrolyzate from Raw Rubber

12.2.6.1 Some of the principal absorptions in the spectrum and the result of the test for chlorine should be taken into
obtained from the pyrolyzate of polybutadiene rubber are account when deciding between these two rubbers (see also
closely similar both in frequency and intensity to those found 12.2.8). Particular care should be exercised in the interpretation
in the spectrum of chlorosulfonated polyethylene pyrolyzate of spectra from vulcanizates, and the lDoéumms
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