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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Rubber — Analysis by pyrolytic gas-chromatographic
methods —

Part 1:
Identification of polymers (single polymers and polymer
blends)

WARNING 1 — Persons using this document should be familiar with normal laberator:
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document does not purport to address all of the safety problems, if any,;associat
Itis the responsibility of the user to establish appropriate safety and hedlth pract
rmine the applicability of any other restrictions.

NING 2 — Certain procedures specified in this document might inyolve the use or
bstances, or the generation of waste, that could constitute.alocal environmen
rence should be made to appropriate documentation on safethandling and disposg

Scope

document specifies a method for the identification of polymers, or blends of polyn
ersand invulcanized or unvulcanized compoundsffom pyrograms (pyrolysis-gas chron

or blends, with exceptions discussed below. This-decument is not intended for quantitative

The
hydr
appl

NOTE
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corrg
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und{

ISO

method applies first and foremost to single polymers. When the pyrogram indicates a ch|
ocarbon, the method is also applicable to blends. For details, see Clause 5. The method
cable to other types of polymer when verified by the analyst in each particular case.

L

The use of this documentpre-supposes sufficient working knowledge of the principles an|
s chromatography to enable theé analyst to carry out the operations described and to interpre
ctly.

M

Normative references

titutes requirements of this document. For dated references, only the edition cited

| 407:2011, Rubber — Determination of solvent extract

'y practice.
ed with its
ices and to

generation
tal hazard.
11 after use.

ers, in raw
hatographic

erns) obtained under the same conditions. This allows qualitative identification of sinfgle rubbers

hnalysis.

aracteristic
can be also

d techniques
t the results

following doguments are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

ISO

Y62972013 Rubberamnd Tutices— Nomernciature

3 Terms and definitions

No terms and definitions are listed in this document.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/
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4

Principle

4.1 Raw or vulcanized rubbers and/or their blends are pyrolysed and the pyrolysis products are
subjected to gas-chromatographic analysis under predefined conditions. The chromatograms produced
are referred to as pyrograms.

4.2 Pyrograms are interpreted by comparison with reference pyrograms produced from the same
rubbers and/or blends, prepared and analysed under the same conditions.

5

5.1 Gendral

The rubbers in the following listing are grouped in accordance with ISO 1629:2013.

5.2 Group M

a)

b)

<)

5.3 GroupO
Epichlorohydrin rubbers [homopolymer (CO);cepolymer (ECO) and terpolymers].

NOTE The pyrogram will not differentiate between these various types of epichlorohydrin polymer.

5.4 Group Q

Polysiloxangs.

5.5 GroupR

a)

b)

Singlepolymersamd blends

Chlorinfated polyethylene (CM) and chlorosulfonated polyethylene (CSM):
NOTE 1| The pyrogram will not differentiate between these chlorinated polyethylenes.
Ethylerle-propylene copolymers (EPMs) and ethylene-propylené<diene terpolymers (EPDMs).

NOTE 2| The pyrogram can differentiate terpolymers from cepolymers when the pyrogram indifates
charactg¢ristic “diene” monomer pyrolysis products.

Acrylic|rubbers (ACMs).

Polybutadiene {BR).

NOTE 1| 7Thé pyrogram will not differentiate between polymers containing different proportiops of
isomers

Polychloroprene (CR).

NOTE 2  The pyrogram will not differentiate between the various types of polychloroprene rubber, or
polychloroprene rubber from other types of chlorinated rubber.

Isobutene-isoprene copolymer (IIR).

NOTE 3  The pyrogram will not differentiate butyl rubber from its halogenated forms or from isobutene.
Polyisoprene (NR or IR).

NOTE4  The pyrogram will not differentiate natural from synthetic polyisoprenes.

Acrylonitrile-butadiene copolymer (NBR).

© IS0 2020 - All rights reserved
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f)

5.6

met

a)
b)
‘)
d)

6
All 1]

6.1
The

6.1.

6.1.2 Methanol.

6.1.

6.2

6.2.

6.2.2 Helium.

6.3

1 Acetone.

3 Methyl ethyl ketone.

ISO 7270-1:2020(E)

NOTE 5 Insome cases, NBR can be differentiated from hydrogenated acrylonitrile-butadiene copolymer
(HNBR). The pyrogram will not differentiate a single NBR from an NBR/BR blend or a blend of various
types of NBR.

Styrene-butadiene copolymer (SBR).

NOTE 6 In some cases, block polymers can be differentiated from random polymers. The pyrogram will
not differentiate a single SBR from an SBR/BR blend or a blend of various types of SBR.

Blends

tyadiene, the

f the following plymers to be identified:

od enables blends o
polyisoprene (NR or IR);
polybutadiene (BR);
sobutene-isoprene copolymers (IIRs);

styrene-butadiene copolymers (SBRs).

Reagents

pagents shall be of analytical grade.

Solvents for extraction purposes

following solvents are suitable (see 8.2):

Carrier gas.

| Nitrogen.

Gas for flame-ionization detector: hydrogen plus purified compressed air.

7 Apparatus

7.1

Extraction apparatus

As specified in ISO 1407.

7.2

Pyrolysis/chromatography system

7.2.1 General

The

apparatus utilized to obtain pyrograms consists of four parts: the pyrolysis device, the gas

chromatograph, the gas-chromatographic column and the data-handling equipment.

© IS0 2020 - All rights reserved 3
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7.2.2 Pyrolysis device

The following types of electrically heated pyrolysis device are suitable:
7.2.2.1 Micro-furnace, with quartz tubes in which the test portion is pyrolysed.

7.2.2.2 Curie-point pyrolyser, with a holder (pyrolysis probe) containing ferromagnetic material
which surrounds the test portion and is heated to the Curie-point temperature to pyrolyse the test
portion.

7.2.2.3 Platinum-filament pyrolyser, with a holder (pyrolysis probe] containing a platinum filajnent
which surrqunds the test portion and is heated to pyrolyse the test portion.

7.2.3 Gaq chromatograph

T

A wide variety of chromatographs using either a flame-ionization detector (FID) or a thefmal

conductivitly detector (TCD) are suitable for use in this document.

Selective dptectors such as electron capture detector (ECD), flame photdmetric detector (HPD),
flame thermionic detector (FTD), atomic emission detector (AED) can give useful information| For
identificati¢n of pyrolysis products, a mass spectrometer detector can ke utilized.

7.2.4 Chiomatographic columns

A variety of column lengths and diameters and stationary and-liquid phases are suitable for use in| this
document, the main requirement being good resolution of the'volatile pyrolysis products.

NOTE1 Chpillary columns with good separation efficiency’are suitable, but not essential.

NOTE 2  Chpillary columns containing non-polar pelydimethylsiloxanes and partially modified (diph¢nyl-,
cyanopropylphenyl- or other) semi-polar silicones aré-suitable.

NOTE 3  Upually, capillary columns require little evaluation, while it often is necessary to evaluate many
conditions fdr polar and non-polar packed celiumns.

The conditjons chosen will depend\oh the column used. Typical operating conditions for thel gas
chromatogiaph with both polar andwon-polar columns can be found in Tables 1 to 5. Typical pyrogitams
obtained can be found in Figures.? to 44.

7.2.5 Data-handling equipment

A recorder, pn integrator or a computer data-analysis system may be used.

8 Procefure

8.1 Accurate comparison of the pyrogram of an unknown polymer with the reference is only possible
under the same conditions.

8.2 Extraction of test samples is recommended to remove additives which may interfere with the
chromatographic separation. For oil-extended materials, extraction of the extender oil is essential
otherwise this oil may cause serious interference in the pyrogram. Carry out the extraction following the
general principles of either method A or method B in ISO 1407:2011. The chosen solvent shall not affect
the polymer and shall remove as much of the additives as possible. After extraction, dry the test sample,
as residual solvent may cause interference with the pyrolysis products (see 9.4).

8.3 Take a test portion of mass appropriate to the apparatus used. Generally, this will be between 0,1
mg to 5 mg. For good reproducibility, the size of the test portion should be as small as practicable.

4 © IS0 2020 - All rights reserved
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8.4 Place the test portion in the pyrolysis device and pyrolyse. An appropriate pyrolysis temperature
is 400 °C to 800 °C for a micro-furnace or Curie-point pyrolyser, and 800 °C to 1 200 °C for a platinum-
filament pyrolyser.

8.5 Record the pyrogram for comparison with the pyrogram of a known polymer or polymer blend
obtained under the same conditions.

9

9.1

Interpretation of results

n 1 1 111 1 b H a1 41 4= i b et H 1 Q
Ldlll PpUIYIICT  WIIT DT UIdI dULCTIZTU Dy UICT TTLTIHUUIT UHICS U1 1S T4l PTAdRS. OUld

produce characteristic hydrocarbons and their identification is relatively easy. Examples-of{]
as follows:

a)
b)

)
d)

9.2
isre

polyisoprene, which yields mainly isoprene and dipentene (isoprene dimer);

styrene-butadiene copolymers, which yield mainly butadiene, 4 vinyl‘l cyclohexene
dimer) and styrene;

polybutadiene, which yields mainly butadiene and 4 vinyl-1 cyclohexene (butadiene din

sobutene-isoprene copolymers, which yield mainly isobuteng.

e polymers
his type are

(butadiene

her);

Some polymers do not yield characteristic hydrocarbens, and careful inspection of the pyrogram

quired. Supplementary tests, such as those for halogen’and nitrogen, may be an aid to m

identification.

9.3

The characteristic hydrocarbons in the sinknown polymer are identified by con

retention times for a known blend of polymer\or by direct injection of the pure hydrocarh
chromatograph. Results may be tabulated fef veady reference.

9.4

The analyst should be aware ofadditives which may not be extractable and which may

affedt the chromatographic pattern.

10
The

e)
f)

Test report

test report shall contain the following information:

h11 details necéssary for full identification of the sample analysed;
Lhe type.of pyrolysis device used;

the pyrolysis temperature;

he‘gas-chromatographic conditions used;

ore definite

hparison of
on into the

or may not

the data-handling equipment used;

the polymer or polymer blend found in the sample.
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Table 1 — List of pyrograms contained in this document

Number of figure
fll\xllli';g(::-e Curie point fl:lai;g(::; Curie point
Group Rubber (example)
Semi-polar | Semi-polar Polar Non-polar
capillary capillary packed packed
column column column column
Group M
CM Chlorinated polyethylene 1 — — —
CSM Chlorosulfonated polyethylene 2 16 — 33
EPM F.thylene-propylene copolymer 3 — — —
EPDM Fthylene-propylene-diene terpolymer 4 17 — 34
ACM Acrylic rubber 5 18 28 35
Group O
co |Epichlorohydrin rubber e | 19 | = 36
Group Q
| Polysiloxanes | 7 | 20 | — 37

Group R
BR Polybutadiene 8 21 — 38
CR Polychloroprene 9 22 29 39
IIR [sobutene-isoprene copolymer 10 23 — 40

Halogenated isobutene-isoprene copol- 11 — — —

ymer
NRorIR |[Polyisoprene 12 24 30 41
NBR Acrylonitrile-butadiene copolymer 13 25 31 42
HNBR Hydrogenated acrylonitrile-butadiene 14 26 — 43

copolymer
SBR Styrene-butadiene copolymer 15 27 32 44

Table 2 — Recommended opepating conditions for micro-furnace pyrolysis followed by
chromatography with a capillary column

Pyrolysis

Device Micro-furnace

Pyrolysis temperature 600 °C

Gas-chromatographic column

Ligtid phase 5 % diphenylpolysiloxane Ultra ALLOY-5

Film thickness 1,0 um

Column diameter 0,25 mm ID

Column length 30 m

Chromatographic conditions

Carrier gas Helium

Injector temperature 320°C

Type of detector FID

Detector temperature 350°C

Temperature programme

Isothermal for 2 min at 50 °C
then 10 °C/min from 50 °C to 280 °C
then isothermal for 10 min at 280 °C

© IS0 2020 - All rights reserved
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mV |}
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(=]

2 4 6 8 10 12 14 16 18 20
l min

a Retention time: 1,53.

b Retention time: 1,85.

¢ Retention time: 3,50.

d  Retention time: 4,60 (benzene).
e Retention time: 6,80 (toluene).

Figure 1 — Chlorinated polyethylene (CM)
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mV A

10 -

Retentid
Retentid
Retentid
Retentid
Retentid

2 4 6 8 10 12 14 16 18 20

n time: 1,55.

n time: 1,87.

n time: 3,52.

n time: 4,62 (benzene).
n time: 6,82 (toluene).

Figure 2 —(Chlorosulfonated polyethylene (CSM)

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ee75c2b3f7536b24dc989ecd17353c59

ISO 7270-1:2020(E)

-
N W <
L . L L L L L L L L

—_
[«

_ O P N W A U1 YN 0O

(e
N
S
(o))
[o0]
_
S
Juny
N
—_
S
—_
(@)}
—_
0]
N
(e

a Retention time: 1,56. e Retention time: 3,52 (Cg).
b Retention time: 1,65. f Retention time: 5,33 (C,).
¢ Retention time: 1,89 (C,). &  Retention time: 7,38 (Cg).
d  Retention time: 2,40 (Cs).

Figure 3 — Ethylene-propylene copolymer (EPM)
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0 2 4 6 8 10 12 14 16 18 20
l mijin
Key
a  Retentidn time: 1,57. ¢ ._Retention time: 3,53 (C¢).
b Retentidn time: 1,66. f “3 Retention time: 4,64.
¢ Retentidn time: 1,90 (C,). €  Retention time: 5,34 (C,).
d Retentidn time: 2,40 (Cs). h~ Retention time: 7,40 (Cg).
Figure 4 — Ethylene-propylene-diene terpolymer (EPDM)
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a Retention time: 1,55.
b Retention time: 1,79.
¢ Retention time: 2,06 (ethanol).
d  Retention time: 3,67.

e Retention time: 5,17 (ethyl acrylate)s

f Retention time: 7,07.

Figure 5 — Acrylic rubber (ACM)
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mV |
40 |~
35 | )
30

25

20 -

15 -

10 [~

0 2 4 6 8 10 12 14 16 18 20

a Retentidn time: 1,63.
b Retentidn time: 2,20.
¢ Retentidn time: 2,69 (3-chloro-1-propene).
d  Retentidn time: 4,67.

Figure 6.— Epichlorohydrin rubber (CO)
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mV |
110 |~

100 -
90 [ a
80 |

70 -

0 2 4 6 8 10 12 14 16 18 20

a Retention time: 8,17 (n = 3).

b Retention time: 11,75 (n = 4).
¢ Retention time: 14,70 (n = 5).
d  Retention time: 17,59 (n = 6).

Figure 7 — Polysiloxane: [Si(CH3)20]n
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mV A

220 -
200
180
160 [~
140 |~
120 -

100 |~
80 [~
60 |-

20 -

Key
a  Retentidn time: 1,84 (butadiene).
b Retentidn time: 8,43 (4 vinyl-1 cyclohexene) (dimer).

Figure 8 — Pplybutadiene (BR)
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Retention time: 16,13 (dimer).

Retention time: 3,43 (chloroprene).

Figure 9 — Polychloroprene (CR)
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16

50 -

45 [~

40 -

35

30 -

25

20 [~

15 -

10 [~

[

Retentid
Retentid
Retentid
Retentid
Retentid
Retentid

n time
n time
n time
n time
n time
n time

:1,51.

:1,78.

: 1,84 (isobutene).
:1,95.

: 5,83.

:12,69.

Figure 10 — Isobutene-isoprene copolymer (IIR)
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mV |}
50 ¢

45 - f
40 [~
35

30_ e

a Retention time: 1,51.

b Retention time: 1,78.

¢ Retention time: 1,84 (isobutene).
d  Retention time: 1,95.

e Retention time: 5,84.

f Retention time: 12,71.

Figure.11 — Chlorinated isobutene-isoprene copolymer (CIIR)
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0 2 4 6 8 10 12 14 16 18 20

Key
a Retentidn time: 1,62.

b Retentidn time: 2,50 (isoprene).

¢ Retentidn time: 12,50 (dipentene) (dimer).

Figure 12 — Polyisoprene (NR)
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a Retention time
b Retention time
¢ Retention time
d  Retention time
e Retention time

:1,54.

:1,63.

: 1,86 (butadiene).

: 2,43 (acrylonitrile).

: 8,43 (dimer ofbutadiene).

Figure’13 — Acrylonitrile-butadiene copolymer (NBR)
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mV §}

30 -

20 |-

15 -

10 - e

mijin

a Retentidn time: 1,57.

b Retentidn time: 1,67.

¢ Retentidn time: 1,89 (butadiene).

d  Retentidn time: 2,46 (acrylonitrile).
e Retentidn time: 9,14.

f Retentidn time: 10,63.

Figure 14 — Hydrogenated acrylonitrile-butadiene copolymer (HNBR)
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Key

a  Retention time: 1,85 (butadiene).
b Retention time: 8,44 (4-vinyl-1-cyclohexene}.{dimer of butadiene).
¢ Retention time: 9,49 (styrene).

Figure 45 — Styrene-butadiene copolymer (SBR)

chromatography with a capillary column

Table 3 — Recommended operating conditions for Curie-point pyrolysis follow¢

20

rd by

Pyrolysis

Device Curie-point pyrolyser
Pyrolysis conditions 590°C(55s)

€olumn

Liquid phase 5 % diphenylpolysiloxane-DB-5ms
Film thickness 0,25 um

Column diameter 0,25 mm ID

Column length 30 m
Chromatographic conditions

Carrier gas Helium

Injector temperature 280°C

Type of detector FID

Detector temperature 280 °C

© IS0 2020 - All rights reserved
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Table 3 (continued)

Temperature programme Isothermal for 2 min at 50 °C
then 10 °C/min from 50 °C to 280 °C
then isothermal for 10 min at 280 °C

mV
a
c
b
d
0 5 10 15 20 25 .
min

Key

a Retentidn time: 1,486.
b Retentidn time: 1,886.
c Retentidn time: 2,460.
d  Retentidn time: 3,360.

Figure 16 — Chlorosulfonated polyethylene (CSM)
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25 .
min

a Retention time: 1,500.
b Retention time: 1,886.
¢ Retention time: 2,460.
d  Retention time: 3,510.

Figure 17 — Ethylene-propylene-diene terpolymer (EPDM)
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Retentidn time: 1,47.
Retentidn time: 1,58.
Retentidn time: 2,52.
Retentidn time: 12,13.
Retentidn time: 12,92.

Figure 18 — Acrylic rubber (ACM)

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ee75c2b3f7536b24dc989ecd17353c59

ISO 7270-1:2020(E)

mV a
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a Retention time: 1,50.
b Retention time: 1,64.
c Retention time: 1,73.
d  Retention time: 7,74.

Figure 19 — Epichlorohydrin rubber (CO)
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mV i
a
b
C
d
L] - _L A e
0 5 10 15 20 25
min

Retentidn time: 3,96.

Retentidn time: 6,88.

Retentidn time: 9,62.

Retentidn time: 12,37.

Figure 20 — Polysiloxane
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mV A

min
Key
a  Retention time: 1,51 (butadiene).

b Retention time: 4,36 (4-vinyl-1-cyclohexene).(dimer).

Figure’21 — Polybutadiene (BR)
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mV | a

Key

a  Retentidn time: 1,91 (chloroprene).

b Retentidn time: 11,66 (dimer).

Figure 22 — Polychloroprene (CR)
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mV

b
—\_A__il_u._l—l_gu_]\,,l___ " . L N Y P 1}

0 5 10 15 20 " 25

min
Key
a Retention time: 1,54.
b Retention time: 2,67.

Figure 23 — Isobutene-isoprene copolymer (IIR)
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mV |
a
b
b
1 1 i L 1 1 1 1 1 1 L 1 i L L i I L 1 L i L
0 5 10 15 20 25
mif
Key
a  Retentidn time: 1,67 (isoprene).
b Retentign time: 7,93 (dipentene) (dimer).
Figure 24 — Polyisoprene (NR)
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mV A

Key
a  Retention time: 1,55 (butadiene).

b Retention time: 1,66 (acrylonitrile).

¢ Retention time: 4,34 (4-vinyl-1-cyclohexene) (dimer of butadiene).

Figure 25 — Acrylonitrile-butadiene copolymer (NBR)
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mV |
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0 5 10 15 20 25

o

mir|

a Retentidn time: 1,57.
b Retentidn time: 1,74.
c Retentidn time: 1,92.
d  Retentidn time: 3,63.

Figure 26 — Hydrogenated acrylonitrile-butadiene copolymer (HNBR)
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Key

a  Retention time: 1,55 (butadiene).

b Retention time: 4,34 (4-vinyl-1-cyclohexene)-{dimer of butadiene).

¢ Retention time: 5,34 (styrene).

Figure 27 — Styrene-butadiene copolymer (SBR)

Table 4 — Recommended operating conditions for micro-furnace pyrolysis followed by
chromatography with a packed column

Pyrolysis

Device Micro-furnace

Pyralysis temperature 600 °C

Column

Liquid phase 10 % PEG 20M/Chromosorb W (AW-DMCS) 80/100
Cotummdianreter 22 mmrib-{staintesssteeh
Column length 2m

Chromatographic conditions

Carrier gas Helium

Injector temperature 250°C

Type of detector FID

Detector temperature 250°C

Temperature programme

Isothermal for 2 min at 70 °C
then 10 °C/min from 70 °C to 220 °C
then isothermal for 30 min at 220 °C

© IS0 2020 - All rights reserved
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mV 4 a
240
220 H
200 -
180 -

160

140
120 4

100 -

}

80
60 i
40 -
20 -

L

Retentid
Retentid
Retentid

n time: 0,60.
n time: 2,61.
n time: 3,70.

Figure'28 — Acrylic rubber (ACM)

min|

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ee75c2b3f7536b24dc989ecd17353c59

ISO 7270-1:2020(E)

mV

140

120 -

100 +

80 4 a

60 -

40

min
Key
a Retention time: 0,59.

b Retention time: 1,81 (2-chloroprene).
c Retention time: 14,44.

Figure 29 — Polychloroprene (CR)
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mV a

350

300

250

200 I

150

100

50

Key
a  Retentidn time: 0,91 (isoprene).
b Retentidn time: 7,31 (dipentene) (dimer of isoprene).

Figure 30 ——Polyisoprene (NR)
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mV L
120 1

110 1

100 A
90 1
80 ~
70 4

a Retention time: 0,71 (butadiene).
b Retention time: 0,97 (acrylonitrile).
¢ Retention time: 3,67 (4-vinyl-1-cyclohexene) (dimer of butadiene).

Figure 31 — Acrylonitrile-butadiene copolymer (NBR)

18
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mV A

600 -

500 -

400

300

2004

100 +

Key
a  Retentidn time: 0,71 (butadiene).

b Retentidn time: 4,63 (4-vinyl-1-cyclohexene) (dimer of butadiene).

¢ Retentidn time: 8,31 (styrene).

Table 5 — Recommended operating conditions for Curie-point pyrolysis followed by
chromatography with a packed column

Figure 32 — Styrene-butadiene copolymer (SBR)

Pyrolysis

Devide Curie-point pyrolyser
Pyrolysis conditions 590°C (35s)

Column

Liquif phase 20 % Silicone DC-200/Chromosorb W (AW-DMCS) 80/100
Columhn:diameter 3 mm ID (glass)
Column length 3m
Chromatographic conditions

Carrier gas Nitrogen

Injector temperature 250 °C

Type of detector FID

Detector temperature 250°C

Temperature programme

Isothermal for 2 min at 50 °C
then 10 °C/min from 50 °C to 200 °C
then isothermal for 10 min at 220 °C

38
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N\W\WM,M\/\J\

\

0 2

a Retention time
b Retention time
¢ Retention time
d  Retention time
e Retention time

MWLMW
4 6 8 10 12

:1,506.
:1,913.
: 2,843,
:4,710.
:6,492.

14 16 18

Figure 33 ‘— Chlorosulfonated polyethylene (CSM)

20 22 24

min

© IS0 2020 - All rights reserved

39


https://standardsiso.com/api/?name=ee75c2b3f7536b24dc989ecd17353c59

ISO 7270-1:2020(E)

mVi
C
D
d
a

| e U’\/\J\/\j N/L\AA LJMJM o et

0 2 4 6 8 10 12 14 16 18 20 22 24
min

Key

a Retentidn time: 1,432.
b Retentidn time: 1,546.
c Retentidn time: 1,960.
d  Retentidn time: 2,886.

Figure 34 — Ethylene-propylene-diene terpolymer (EPDM)
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