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Solubility of gases in polymers is an important property of polymeric materials rel-
evant to many practical applications. Sorption of small molecules in polymers is a fun-
damental concern in such areas as food packaging, beverage storage, and polymer pro-
cessing. However, by far the main interest in the solubility of gases in polymers, and
especially in glassy polymers, is related to development of novel advanced materials for
gas separation membranes. This is because the concentration gradient of a dissolved gas
is the driving force of membrane processes. Development of these novel separation
methods resulted in a rapid accumulation, in the recent literature, of thermodynamic data
related to the solubility of gases in polymers at different temperatures and pressures.
Polymers can be regarded as special cases of media intermediate between liquids and
solids. As a consequence, modeling of gas sorption in polymers is very difficult and
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presents a permanent challenge to theoreticians and experimenters. The collection and
critical evaluation of solubility data for various gas–polymer systems is relevant to both
practical aspects of polymer applications and to fundamental studies of polymer behavior.
This volume of the IUPAC-NIST Solubility Data Series summarizes the compilations
and critical evaluations of the data on solubility of gases in glassy polymers. It is implied
in this edition that ‘‘gases’’ are the components that are either permanent gases �super-
citical fluids� or have saturated vapor pressure more than 1 atm at ambient conditions
�298 K�. The polymeric components of compilations and critical evaluations are prima-
rily high molecular mass, amorphous, linear �noncross-linked� compounds that have the
glass transition temperatures above ambient temperature. The data for each gas–polymer
system have been evaluated, if the results of at least three independent and reliable
studies have been reported. Where the data of sufficient accuracy and reliability are
available, values are recommended, and in some cases smoothing equations are given to
represent variations of solubility with changes in gas pressure and temperature. Refer-
enced works are presented in the standard IUPAC-NIST Solubility Data Series format.
Depending on the gas–polymer system, reported data are given in tabular form or in the
form of sorption isotherms. The data included in the volume comprise solubilities of 30
different gases in more than 80 primarily amorphous homo and copolymers. Where
available, the compilation or critical evaluation sheets include enthalpies of sorption and
parameters for sorption isotherms. Throughout the volume, SI conventions have been
employed as the customary units in addition to the units used in original publications.
© 1999 American Institute of Physics and American Chemical Society.
�S0047-2689�99�00305-0�
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1. Preface

The solubility of gases in polymers is an important prop-
erty of polymeric materials relevant to many practical appli-
cations. In addition, information on the solubility of gases,
its dependence on temperature, pressure, and pretreatment of
polymer are indicative of polymer structure and mechanism
of gas sorption and diffusion in polymers. The shape of solu-
bility isotherms can indicate behavior at the molecular level.
Sorption of small molecules in polymers is a fundamental
concern in such areas as packaging and polymer processing.
Dissolution of gases in polymers, especially at high pressure,
takes place in many industrial processes and data on the
solubility of gases are required in diverse and important ap-
plications. Examples include the dissolution of ethene and
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other gases in the process of high pressure polymerization of
ethene, gas dissolution in injection molding processes, and
postreactor polymer processing.
However, the main interest in the solubility of gases in

polymers is due to the development of novel advanced ma-
terials for gas separation membranes. The driving force in
gas transport through such nonporous polymeric membranes
is the gradient of concentration of diffusing molecules across
the membrane. Therefore, the solubility, the form of sorp-
tion, isotherms, and the values of their parameters are of
utmost importance for understanding sorption and transport
of gases and development of better gas separation processes.
An interesting manifestation of this tendency is that 90% of
the data available today on gas solubility in polymers and
sorption thermodynamics were obtained during the last
10–15 yr, and these years were marked by important ad-
vances in the development of membrane gas separation pro-
cesses.
This volume in the Solubility Data Series contains tabu-

lated collections and critical evaluations of original data for
the solubility of gases in glassy polymers. A later volume
will contain compiled and evaluated data for the solubility of
gases in rubbery and semicrystalline polymers as well as
updated data for crystalline polymers. In some cases, the
published data include the solubility at temperatures higher
than the glass transition temperature of a polymer that is
glassy under ambient conditions, for example polystyrene at
373–473 K. In such cases the editors preferred not to split
the solubility data between two volumes and included corre-
sponding compilation sheets in this volume.
The chemical structure of the repeat units of polymers was

accepted as the basis for organizing the material within this
volume. First, carbon-chain polymers are considered fol-
lowed by heterochain polymers. Each polymer studied in a
particular published work has been given a separate compi-
lation sheet. Data from the same published work for the dis-
solution of different gases in the same polymer have been
entered in the same compilation sheet. Gases are considered
in sequences of increased complexity from monatomic to
diatomic and so on. If several compilation sheets are avail-
able for the same polymer–gas system, the material is ar-
ranged in chronological order. Enthalpies of solution are also
reported where available.
Abundant data that are available in the literature on gas

solubility in polymers can be divided into two groups: the
data based on direct measurements using volumetric, gravi-
metric, chromatographic or other methods; and the data ac-
quired via an indirect way using the equation S�P/D ,
where S is the solubility coefficient, and P and D are the gas
permeability and diffusion coefficients, respectively. Al-
though in many cases the values obtained using both ap-
proaches are in reasonable agreement, the authors of the
present volume have not compiled solubility data obtained
by an indirect method because these data are less reliable.
Critical evaluations were prepared only in those cases

where:

�1� two or more papers were available for the given gas–
polymer system;

�2� the data corresponded to overlapping ranges of variation
of pressure and/or temperature. In only a few cases,
however, has there been a sufficient number of detailed
studies to enable the evaluator to recommend a set of
solubility values.

The data were gathered from a search of the chemical
literature from the first years of this century to the first part
of 1991.
The editors would like to acknowledge the help and advice

from several fellow members of the IUPAC Commission on
Solubility Data and in particular Professor Larry Clever
�Emory University, USA� and Dr. Peter Fogg �U.K.�. Enor-
mous help of S. McFadzean and Marielle Lorusso in the final
part of the preparation of the manuscript is also acknowl-
edged and much appreciated. Professor D. R. Paul and Pro-
fessor W. J. Koros, from The University of Texas at Austin,
kindly provided us with the reprints and preprints of their
numerous papers. This greatly facilitated our work on com-
pilation and critical evaluation of data.
Russell Paterson
University of Glasgow,
Glasgow, Scotland
Yuri Yampolskii
Institute of Petrochemical Synthesis,
Russian Academy of Sciences, Moscow, Russia.

2. Introduction to the Solubility Data
Series. The Solubility of Gases in

Polymers

The Solubility Data Project aims to make a comprehensive
search of the literature for data on the solubility of gases,
liquids, and solids in liquids. Polymers can be regarded as a
special case of media intermediate by their properties be-
tween liquids and solids. The data for each system are evalu-
ated, and where data of sufficient accuracy and reliability are
available, values are recommended and in some cases a
smoothing equation is suggested to represent the variation of
solubility with gas pressure and/or temperature. In the case
of polymers, the correlations of the solubility with some pa-
rameters of gases can also be given. A text presenting an
evaluation and recommended values and the compiled data
sheets are published on consecutive pages.

Definition of Gas Solubility

The distinction between solubilities of gases in liquids
�polymers� and vapor–liquid equilibrium is arbitrary. It is
generally accepted that the equilibrium set up between a
polymer and a typical gas as argon at 298 K, i.e., above its
critical temperature, is gas–liquid solubility, where as the
equilibrium set up at the same temperature between the same
polymer and n-butane is an example of vapor–liquid equi-
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librium. In this volume, we have taken a fairly liberal view
that is in line with the general policy of all the volumes of
the Solubility Data Series.
We defined gases as the compounds having vapor pressure

more than 1 atm at the temperature 298 K, or having the
normal boiling point of 298 K or above. So, e.g., the equi-
librium solubility of 2,2-dimethylpropane �neo-pentane� was
included whereas the solubility of n-pentane was not. The
solubility of the vapor of the compounds that are liquid at
298 K will be considered in a subsequent volume of Solubil-
ity Data Series.
It is much more difficult to define adequately polymers as

solvents. A transition from low molecular mass compounds
to high polymers proceeds continuously, and establishing a
boundary between these two kinds of chemical objects is
always arbitrary. However, help in this essentially tentative
choice can come if we bear in mind the fact that studies of
solubility in polymers stemmed from many practical appli-
cations of high polymers found as construction, barrier, or
packaging materials, membranes, etc. In all these cases poly-
mers having molecular mass higher than 20,000–30,000 are
used. Another important feature of polymers as solvents is
that high molecular mass compounds in a vast majority of
cases exist as mixtures of different sorts of molecules having
different number of repeat units �polymer homologues�, con-
centration of branchings, cross-links, etc. Additionally, in
many cases polymer samples contain some residual solvents,
traces of catalysts, curing agents, plasticizers and other addi-
tives or impurities. So in contrast to the contents of other
volumes, dealing with solubility of gases in liquids, here the
data reported characterize solubility in complex, sometimes
poorly defined, and by no means pure chemicals. Another
problem is related to the fact that glassy polymers are qua-
siequilibrium objects, since the relaxation processes are too
slow at the temperatures below the glass transition tempera-
ture Tg . Hence, all the information obtained for solubility of
gases in glassy polymers is, strictly speaking, nonequilib-
rium. Well known manifestations of this phenomenon are
prehistory effect on solubility and the parameters of sorption
isotherms, the effects of annealing, importance of the proto-
col of measuring the solubilities of different gases at high
pressure, and so on. All this causes the difficulties in com-
parison of the results of independent studies and hampers the
selection of the recommended values in Critical Evaluations.

Units and Quantities

The solubility of gases in polymers is of interest to differ-
ent fields of polymer science and technology, as well as to
other disciplines. The data have been acquired during the last
70 yr in various laboratories by means of diverse instru-
ments. Therefore a variety of ways for reporting gas solubil-
ity has been used in the primary literature, and inevitably
sometimes, because of insufficient available information, it
has been necessary to use several quantities in the compiled
tables and plots. Where possible, the gas solubility has been
quoted as a quantity of dissolved gas reduced to standard

conditions �pressure 1 atm, temperature 273.2 K� or
cm3�STP� per 1 cm3 of polymer. Other quantities of the solu-
bility of gases in polymers, which are in use, will be consid-
ered below. The units of pressure used are Pascals, atmo-
spheres, bars, and millimeters or centimeters of mercury.
Temperature are reported in Kelvin. Enthalpies of solution
data are given in kJ mol�1.

Evaluation and Compilation

The solubility of relatively few systems is known with
sufficient accuracy to enable recommended values to be ad-
vanced. This is especially true for the solubility in polymers,
as polymer samples studied by different authors rarely coin-
cide �different manufacturers of the specimens, variation in
molecular mass or molecular mass distribution, etc.�. Al-
though a considerable number of systems have been studied
by at least two researchers, the range of pressure and/or tem-
perature is often different, thus preventing a meaningful
comparison of the data. Occasionally, one has only to guess
why several groups of workers sometimes obtain very differ-
ent results under the same conditions, although all the data
reported seem to be flawless or, at least, plausible and inter-
nally consistent. In such cases, sometimes an incorrect as-
sessment has been given.
Bearing in mind the mentioned peculiarities of gas–

polymer systems, and especially those concerning glassy
polymers, Critical Evaluations were prepared mainly for the
systems where three or more sources reported solubility data.
In contrast to the policy accepted by the evaluators of other
volumes of Solubility Data Series, the present authors, in
some cases, included the correlations of the solubility coef-
ficients or the parameters of sorption isotherms with different
characteristics of gases that allow to estimate the properties
for other gas–polymer systems.

Sources and Purity of Materials

The purity of the gases has been quoted in the compiled
sheets where given in the original publications. Contrary to
what is usually accepted for solubility of gases in liquids,
even small impurities of heavier gas components can be a
source of error in reported gas solubility values. However,
since a purity of gases is adequately reported in most cases,
appropriate corrections can be introduced if necessary. It is
much more difficult to assess �or define� the purity of poly-
mers. In many cases, the only information available in the
papers were the name of producing company and a trade-
mark of the polymer material. The properties more often
quoted in the publications are a density and a glass transition
temperature. The procedure of the preparation and/or pre-
treatment of the films is of utmost importance, and, where
possible, are also quoted in data sheets.
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Apparatus and Procedures

In the compiled data sheets, some key points are made of
the instruments for solubility measurement and procedure
used. There are several books or papers where the experi-
mental methods of the determination of gas solubility in
polymers are considered in more length. They are given in
Refs. 1–9.

Methods of Expressing Gas Solubilities

Because gas solubilities have been determined by means
of different methods, they have been expressed in a variety
of ways. Sometimes solubility is reported as Cmw�mol/g� or
in number of moles of a gas dissolved in a unit of mass of
polymer. When determined using a gravimetric method,
solubility is given as Cww�g/g� as a quantity of gas in grams
per 1 g of polymer. Volumetric methods of the determination
of solubility allow to measure it as Cvw�cm3�STP�/g� or as a
volume of gas reduced to the standard conditions dissolved
in 1 g of polymer. However, the most frequently used unit
for the solubility is Cvv or the volume of gas reduced to the
standard conditions dissolved in 1 cm3 of the polymer.
When a polymer sample is exposed to high pressure gas,

its volume is decreased n a fraction determined by its PVT
behavior. However, these effects are important only at very
high pressure, and in solubility measurements have been in-
troduced very seldom, if ever. Much more relevant are the
effects of swelling or dilation of polymer samples in contact
with high or even medium pressure gas. Indeed, the dilation
isotherms have been reported together with sorption iso-
therms in many papers. Therefore, the corrections, taking
into account the changes in the solubility Cvv owing to dila-
tion, can be introduced. However, this was not done in most
cases, mainly because a magnitude of such corrections is
minor, as a rule, in comparison with the accuracy of the
determination of gas solubility. Hence, in majority of the
cases the Cvv values characterize the solubility of gas in
cm3�STP� per cm3 of a pure polymer.
In some very rare cases solubility is expressed as the stan-

dard volume of gas per repeat unit of the polymer �expressed
in g moles�. All these quantities are interrelated.

Cww�MCmw,

where M is the molecular mass of the gas

Cvw�22 146Cmw�22 416M /Cww.

If we neglect the swelling of polymer in the process of sorp-
tion:

Cvv�Cvw
 ,

where 
 is the density of the polymer at the temperature of
measurement.

Sorption Isotherms

Contrary to gas solubilities in common liquids, the solu-
bility of gases in polymers is a nonlinear function of pressure
if the latter is changed in sufficiently wide range. So a stan-
dard way of presenting solubility at a certain temperature is
giving, in numerical or, more often, graphical form the de-
pendence of solubility of pressure, or sorption isotherms. It is
traditional to distinguish sorption and desorption isotherms.
The former are obtained in a regime of growing pressure, the
latter when a part of sorbed gas is allowed to desorb from the
sample. When sorption is studied under conditions of full
equilibrium, i.e., above the glass transition temperature, the
sorption and desorption isotherms coincide. If the system is
departed from the equilibrium, sorption hysteresis is ob-
served at higher pressures or for highly sorbed gases. De-
sorption isotherms in glassy polymers lie always above sorp-
tion isotherms owing to the conditioning effect caused by
high pressure gas. Usually, the model parameters are re-
ported for sorption isotherms.
At sufficiently low pressure the isotherms of all the sys-

tems can be reduced to directly proportional dependence

C�Sp ,

where C is the solubility expressed in either way discussed
above, p is pressure, and S is the solubility coefficient. S is
the reciprocal value of Henry’s coefficient H defined by the
equation of Henry’s law

p�HC .

If S is expressed in cm3�STP� per cm3 of polymer per atm, it
coincides with the Bunsen coefficient defined as the volume
of gas reduced to 273.2 K and 1 atm pressure which is dis-
solved in a unit volume of solvent �at the temperature of
measurement�. In gas chromatographic determination of
solubility, one obtains experimentally the mass fraction Hen-
ry’s coefficient

H1�p1 /�m1 /m2�,

where p1 is the partial pressure of gas, m1 is the mass of gas,
and m2 is the mass of polymer, which are in equilibrium.
When passing on to the volume of gas and assuming ideal
behavior of the gas one obtains

S�1/H1�22 416
2 /M 1 ,

where 
2 is the density of polymer and M 1 is the molecular
mass of the gas. When p and the concentration of dissolved
gas are increased, deviations from Henry’s law isotherms are
observed. Positive deviations, or sorption isotherms convex
to the pressure axis, are characteristic for polymers at tem-
peratures above their glass transition temperature. Under
such conditions, a satisfactory description of the main part of
the systems gas–high molecular weight solvent can be
achieved by using Flory–Huggins equation to describe sorp-
tion isotherms10

ln a1�ln f 1� f 2�c12f 22 ,
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where a1 is the activity of gas phase, f is the volume fraction,
indices 1 and 2 refer to the dissolved gas and polymer, and
c12 is the Flory–Huggins parameter characterizing the non-
combinatoric contribution into the free energy of the gas–
polymer system. For vapors a good approximation of the
activity is the ratio p/p0 , where p is the pressure of the gas
and po is its saturated vapor pressure at the temperature of
measurement. In the Flory–Huggins equation the f 1 values
serve as the measure of gas solubility. The volume fractions
f 1 and f 2 are interrelated as f 1� f 2�1. An inconvenient fea-
ture of this transcendental equation is that it cannot be solved
in a straightforward manner to express the solubility f 1 as a
function of activity or pressure.
Negative deviations from Henry’s law or the isotherms

concave to the pressure axis are characteristic for sorption of
gases in glassy polymers, and in the vast majority of the
cases are described by the dual mode sorption �or
Henry�Langmuir� model11,12

C�CD�CH�kDp�CH� bp/�1�bp �,

where kD �cm3�STP�/cm3 atm� is Henry’s law solubility co-
efficient, CH� �cm3�STP�/cm3� is Langmuir’s sorption capac-
ity parameter, and b �atm�1� is the affinity parameter. The
initial slope of an isotherm is characterized by the equation

C��kD�CH� b �p .

so the value kD�CH� b is often considered as an apparent
solubility coefficient in glassy polymers. At higher pressure
p�1/b the isotherm approaches the asymptote described by
the linear equation

C�CH� �kDp .

A transition from low pressure to high pressure range occurs
at p�1/b , where two asymptotes intersect. However, the b
value for a certain gas–polymer system is unknown in ad-
vance, whereas the experimental range of pressure is often
limited. Therefore, graphical determination of three param-
eters of the dual mode sorption model is quite unreliable.
Usually, nonlinear least squares procedures are employed in
the simultaneous search for three model parameters or, oth-
erwise, one can be obtained from an independent source,
while two others are found by linear least squares method.
The dual mode sorption model is not a single way to describe
the isotherms concave to the pressure axis. Several other
models and equations have been proposed to fit satisfactorily
the experimental data. We shall consider here some of them,
which contain preferably a minimum number of parameters
and do not require for their use knowledge of different prop-
erties of pure polymer and the gas–polymer system. A dis-
cussion of more sophisticated models and their physical ba-
sis can be found in Ref. 13.
Freundlich isotherm might offer an equally acceptable

way of analyzing the experimental data. The isotherm can be
used in either this

C�kpn ,

or this form

C�ap�kpn ,

where n�1.
Other types of two terms �multiparameter� models have

been discussed in the literature, among them the
Langmuir1�Langmuir2 type15

C�b1CH1� p/�1�b1p ��b2CH2� p/�1�b2p �.

Another model that was proposed to fit this type of sorption
isotherms is the so called matrix model16

C�S0 exp��aC �p .

The extension of the gas pressure range studied resulted in
finding at higher pressures a new form of the isotherm: at a
certain pressure (pg) and solute’s concentration (Cg) the iso-
therm suffers an inflection; above pg it becomes linear or
convex to the pressure axis. This was explained by plastici-
zation induced by sorbed gas and a corresponding decrease
in the glass transition temperature Tg from the Tg0 value
characteristic for pure polymer to the experimental tempera-
ture T. Several models were proposed to explain this behav-
ior and describe this more complex form of the curve.
Mauze–Stern isotherm:17

C��kD exp�sC ��p�CH� bp/�1�bp �.

Paul’s et al. isotherm:18

C�kDp�CH0� ��Tg�T �/�Tg0�T ��bp/�1�bp �.

Here and in subsequent equations, Tg as a function of C can
be estimated from the relation of Chow.19 Kamiya’s et al.
isotherm:20

C�CD�CH�kDp��CH0� bp/�1�bp ���1�C*/Cg�,

where C*�CD� fCH with 0� f�1. All these models are
based on the dual mode sorption model and differ from it by
the introduction of various corrections in order to take into
account plasticization and a more complex form of an iso-
therm. However, the same shape of the curve can be de-
scribed by an entirely different form of equation. Some of
the examples will be given below. Stern’s et al. equation:21

C�S0p exp�ATg�Tg�Tg0��Tg0�T �/Tg0
2 � ,

and Laatikainen–Lindstrom’s equation:22

C�Aap/��1�bp ��1��a�b �p��.

Several alternative macroscopic and microscopic models
having more sound physical basis have been proposed �see
e.g., Refs. 23–26�. However, much information �usually un-
available� about the polymer, sorbed gas, and gas–polymer
interaction is required to use them in fitting or predicting the
gas solubility in polymers.
In cases where nonideal behavior of gas phase is signifi-

cant, all these equations can be expressed in terms of solute
fagucity f rather than pressure. However, the model param-
eters obtained when using the f and p values do not differ
dramatically �see, for example, Ref. 27�.
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4. Structure Formulas of Polymers
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5. Polymer Index
Page numbers preceded by E refer to evaluation texts whereas those not preceded by E refer to compiled tables.

Bisphenol F polysulfone 1382
Bisphenol chloral polycarbonate 1362, 1423–1424
Bisphenol norbornene polycarbonate 1361, 1362
Bisphenol Z polycarbonate 1362
Cellulose 1384
Cellulose acetate E1389–E1390, 1390–1392, 1393
Copoly�dimethylphenylene oxide-diphenylphenylene oxide� 1416, 1417
Copolyester Kodar 1371, 1429–1430
Copoly�ethylene vinylacetate� 1419
Copolyimide 1417
Copoly�styrene-acrylonitrile� 1420
Copoly�styrene-methyl methacrylate� 1415
Copoly�trimethylsilyl propyne-phenylpropyne� 1416
Copoly�vinylidene cyanide-vinyl acetate� 1414, 1415
Copoly�vinyltrimethylsilane-dimethylsiloxane� 1418
Copoly�4-vinylpyridine acrylonitrile� 1413–1414
Dimethyl bisphenol A polysulfone 1381
Dimethyl bisphenol Z polysulfone 1383
Ethyl Cellulose 1385–1389
6FDA polyimides 1410, 1412
Hexafluoropolycarbonate 1359–1360
Hexafluoropolysulfone 1382
Nitrocellulose 1385
Poly�p-acetoxystyrene� 1307
Polyacrylonitrile 1273
Polyamide Nylon 11 1399
Polyamide Nylon 66 1398
Poly�alkyl glutamate�s 1395
Polyarylate Ardel 1364–1366
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Poly�aryl-bis-hexafluoroisopropylidene etherketone� 1364
Poly�aryl-bis-isopropylidene etherketone� 1363
Poly�aryl-isopropylidenehexafluoro etherketone� 1363
Poly�benzyl aspartate� 1397
Poly�benzyl glutamate� 1396, 1397
Poly�butylene terephthalate� 1339
Poly�n-butyl methacrylate� 1289
Polycarbonate E1340, 1340–1348, E1348, 1349–1350, E1351, 1351–1352, 1353–1357, 1429–1430
Polyepichlorhydrine 1419
Polyetherimide 1412
Polyethersulfone 1383–1384
Polyethylene, sulfochlorinated 1419
Polyethylene terephthalate E1330, 1331–1339
Poly�dimethylsiloxane� 1418
Poly�ethyl glutamate� 1395
Poly�ethyl methacrylate� E1283–E1284, 1284–1289
Ployhydroxyether 1367–1368
Polyimide aminoacid 6FDA-TADPO 1412
Polyimide BPDA-SDA 1411
Polyimide PMDA-IPDA 1409–1410
Polyimide PMDA-MDA 1409
Polyimide Kapton �PMDA-ODA� E1400, 1400–1405
Polyimide Upilex E1406, 1407–1408
Polyimide Ultem 1411
Poly�p-methoxystyrene� 1306
Poly�methyl acrylate� 1419
Poly��-methyl-L-glutamate� 1393–1394
Poly�methyl methacrylate� E1274, 1274–1283, 1421–1424
Poly�4-methylpentene-1� E1265, 1265–1267
Poly�octyl glutamate� 1396
Poly�phenolphthaleine phthalate� 1368–1370
Poly�phenylene oxide� E1323, 1323–1329, 1428
Poly�phenylene oxide� brominated 1326, 1327
Poly�phenylene oxide� carboxylated 1328–1329
Poly�phenyl propyne� 1416
Polypyrrolone 1413
Polystyrene E1290, E1291, E1292, E1293, E1294, 1294–1306, 1423–1430
Poly�tetrabromophenolphthalein terephthalate� 1370
Polysulfone E1371–E1372, E1373, 1373–1381
Poly�trimethylsilyl propyne� E1318, 1318–1322, 1416
Poly�trimethylsilyl propyne� brominated 1322
Poly�vinyl acetate� 1271–1273
Poly�vinyl benzoate� 1309–1311
Poly�vinyl butyral� 1312
Poly�vinyl chloride� E1267, 1268–1271
Poly�vinyl cyclohexanecarboxylate� 1307–1308
Poly�vinylidene fluoride� 1420–1423
Poly�vinylmethyl ether� 1313, 1424–1427
Poly�vinyltrimethyl silane� E1313–E1314, 1314–1317, 1418
Tetrabromohexafluoro polycarbonate 1361
Tetrabromo polycarbonate 1355–1357, 1359
Tetrachloro polycarbonate 1355–1357
Tetramethyl bisphenol A polysulfone 1381
Tetramethyl bisphenol A polycarbonate 1428–1429
Tetramethylhexafluoro polycarbonate 1360
Tetramethyl polycarbonate 1355–1358

Plasticizers and additives
4,4�-Dichlorodiphenyl sulfone 1376–1378
Dioctyl sebacate 1325–1326
Mineral oil 1299
N-phenyl-2-naphthylamine 1376–1378
Tricresyl phosphate 1270, 1299, 1325–1326, 1376–1378
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6. Gas Index
Page numbers preceded by E refer to evaluation texts whereas those not preceded by E refer to compilation tables.

Ammonia 1385, 1398
Argon 1269, 1275, 1285–1286, 1288–1289, E1290, 1295–1296, 1309, 1314, 1320–1321, 1323, 1331, 1337–1338, 1354,

1371, 1375, 1383–1384, 1385, 1399, 1419, 1422–1423
n-Butane 1268, 1289, 1304, E1313–E1314, 1315, 1385, 1386–1389
Carbon dioxide E1265, 1265–1266, 1266, E1267, 1268, 1269, 1270, 1272, 1273, E1274, 1274–1277, 1278–1279, 1280–1282,

1282, 1283, E1283, 1284, 1285–1286, 1286–1287, 1273, E1291, 1294–1296, 1297–1298, 1299, 1300–1301,
1302, 1306–1308, 1309, 1310–1311, 1312, 1314, 1317, E1318, 1318, 1319, 1320, 1320–1321, 1322, E1323,
1323–1324, 1327–1328, E1330, 1331–1334, 1335–1336, 1337–1338, 1338–1339, E1340, 1340, 1341,
1342–1344, 1344–1345, 1346, 1346–1347, 1351, 1355–1357, 1358, 1359, 1359–1360, 1361–1363, 1364–1365,
1366, 1367–1368, 1368–1370, E1371–E1372, 1373–1374, 1375, 1376–1378, 1380–1384, 1385–1386, E1389,
1390–1391, 1391–1392, 1393, 1396–1397, E1400, 1400–1401, 1402–1404, E1406, 1407–1408, 1408–1409,

1410–1412, 1413–1414, 1415, 1417, 1419–1421, 1422–1423, 1423–1424, 1427–1430
Chlorine 1271
Chlorodifluoro methane 1305–1306, E1294, 1304
Chlorofluoromethane 1304
Dichlorodifluoromethane 1304
Chloromethane 1273, 1304
2, 2-Dimethylpropane �Neopentane� 1386–1387
Ethane 1273, 1289, E1313–E1314, 1315–1316, 1320, 1327, 1337–1338, 1370, 1373–1374, 1385, 1388–1389,

1416–1417
Ethene �Ethylene� 1273, 1277–1282, E1313–E1314, 1315–1316, 1327, 1417
Ethyne �Acetylene� 1294, E1313–E1314, 1315, 1316
Helium 1265–1266, 1271, 1275, 1295, 1296, 1314, 1337–1338, 1354, 1359, 1361, 1385, 1412–1413, 1419
Hydrogen 1265–1266, 1270, 1271, 1272, 1294, 1314, 1336, 1339
Hydrogen chloride 1398
Krypton 1275, 1296, 1320–1321
Methane E1265, 1265–1267, E1267, 1269, 1270, E1292, 1295–1296, 1301–1302, 1305–1306, E1313, 1314, 1318,

1320–1321, E1323, 1323–1324, 1327–1328, 1337–1338, 1338–1339, 1348, E1351, 1351–1352, 1354,
1355–1357, 1359, 1360–1363, 1364–1365, 1366, 1367–1368, 1370, 1371, E1373, 1373–1374, 1375, 1378, 1380,
1381–1382, 1383, 1391–1392, 1400–1401, 1402, 1403, 1409–1410, 1412, 1419, 1422–1423, 1423–1424, 1428

2-Methylpropane �Isobutane� E1293, 1304, 1319, 1386–1387
Neon 1270, 1271, 1275, 1399
Nitrogen 1265–1266, E1267, 1268, 1269, 1275, 1285–1286, 1290, 1294–1296, 1309, 1314, 1318, 1320, 1323, 1331,

1337–1338, 1338–1339, 1351, 1354–1357, 1359, 1361, 1364–1365, 1367–1368, 1371, 1375, 1378, 1380, 1381,
1382–1384, 1385, 1410, 1412–1414, 1419, 1422–1423

Nitrous oxide 1280–1282, 1317, 1320–1321
Oxygen 1314, 1318, 1319, 1331, 1337–1339, 1359, 1361, 1385, 1410, 1412–1414
Propadiene �Allene� E1313–E1314, 1315, 1316
Propane 1288, E1293, 1302–1306, 1313, E1313–E1314, 1315–1316, 1317, 1321, 1322, 1327, E1352, 1353, 1385,

1388–1389, 1416–1417, 1424–1427
Propene �Propylene� E1313–E1314, 1315–1316, 1327, 1416–1417
Propyne �Methylacetylene� E1313–E1314, 1315, 1316
Sulfur dioxide 1273, 1316–1317, E1348, 1349–1350, 1366, 1384–1385, 1399, 1405
Trichlorofluoromethane 1304
Xenon 1296, 1315, 1317, 1319, 1320–1321, 1324, 1393, 1395

7. Registry Number Index
Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

74-82-8 Methane E1265, 1265–1267, E1267, 1269, 1270, E1292, 1295–1296, 1301–1302,
1305–1306, E1313, 1314, 1318, 1320–1321, E1323, 1323–1324, 1327–1328,
1337–1338, 1338–1339, 1348, E1351, 1351–1352, 1354, 1355–1357, 1359,
1360–1363, 1364–1365, 1366, 1367–1368, 1370, 1371, E1373, 1373–1374,
1375, 1378, 1380, 1381–1382, 1383, 1391–1392, 1400–1401, 1402, 1403,

1409–1410, 1412, 1419, 1422–1423, 1423–1424, 1428
74-84-0 Ethane 1273, 1289, E1313–E1314, 1315–1316, 1320, 1327, 1337–1338, 1370,

1373–1374, 1385, 1388–1389, 1416–1417
74-85-1 Ethene �Ethylene� 1273, 1277–1282, E1313–E1314, 1315–1316, 1327, 1417
74-86-2 Ethyne �Acetylene� 1294, E1313–E1314, 1315, 1316
74-87-3 Chloromethane 1273, 1304
74-98-6 Propane 1288, E1293, 1302–1306, 1313, E1313–E1314, 1315–1316, 1317, 1321, 1322,

1327, E1352, 1353, 1385, 1388–1389, 1416–1417, 1424–1427
74-99-7 Propyne �Methylacetylene� E1313–E1314, 1315, 1316
75-28-5 2-Methylpropane �Isobutane� E1293, 1304, 1319, 1386–1387
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75-45-6 Chlorodifluoromethane 1305–1306, E1294, 1294, 1304
75-69-4 Trichlorofluoromethane 1304
75-71-8 Dichlorodifluoromethane 1304
106-97-8 n-Butane 1268, 1289, 1304, E1313–E1314, 1315, 1385, 1386–1389
115-07-1 Propene �Propylene� E1313–E1314, 1315–1316, 1327, 1416–1417
124-38-9 Carbon dioxide E1265, 1265–1266, E1267, 1268, 1269, 1270, 1272, 1273, E1274,

1274–1277, 1278–1279, 1280–1282, 1283, E1283, 1284, 1285–1286,
1286–1287, 1273, E1291, 1294–1296, 1297–1298, 1299, 1300–1301, 1301,
1302, 1306–1308, 1309, 1310–1311, 1312, 1314, 1317, E1318, 1318, 1319,
1320, 1320–1321, 1322, E1323, 1323–1324, 1327–1328, E1330, 1331–1334,
1335–1336, 1337–1338, 1338–1339, E1340, 1340, 1341, 1342–1344,
1344–1345, 1346–1347, 1351, 1355–1357, 1358, 1359–1360, 1361–1363,
1364–1365, 1366, 1367–1368, 1368–1370, E1371–E1372, 1373–1374, 1375,
1376–1378, 1380–1384, 1385–1386, E1389, 1390–1391, 1391–1392, 1393,
1396–1397, E1400, 1400–1401, 1402–1404, E1406, 1407–1408, 1408–1409,

1410–1412, 1413–1414, 1415, 1417, 1419–1421,
1422–1423, 1423–1424, 1427–1430

135-88-6 N-phenyl-2-naphthyamine 1376–1378
463-49-0 Propadiene �Allene� E1313–E1314, 1315, 1316
463-82-1 2,2-Dimethylpropane �Neopentane� 1386–1387
593-70-4 Chlorofluoromethane 1304
1330-78-5 Tricresyl phosphate 1270, 1299, 1325–1326, 1376–1378
1333-74-0 Hydrogen 1265–1266, 1270, 1271, 1272, 1294, 1314, 1336, 1399
2432-87-3 Dioctyl sebacate 1325–1326
7439-90-9 Krypton 1275, 1296, 1320–1321
7440-01-9 Neon 1270, 1271, 1274, 1399
7440-37-1 Argon 1269, 1275, 1285–1286, 1288–1289, E1290, 1295–1296, 1309, 1314,

1320–1321, 1323, 1331, 1337–1338, 1354, 1371, 1375, 1383–1384, 1385, 1399,
1419, 1422–1423

7440-59-7 Helium 1265–1266, 1271, 1275, 1295, 1296, 1314, 1337–1338, 1354, 1359, 1361, 1385,
1412–1413, 1419

7440-63-3 Xenon 1296, 1315, 1317, 1319, 1320–1321, 1324, 1393, 1395
7446-09-5 Sulfur dioxide 1273, 1316–1317, E1348, 1349–1350, 1366, 1384–1385, 1399, 1405
7647-01-0 Hydrogen chloride 1398
7664-41-7 Ammonia 1385, 1398
7727-37-9 Nitrogen 1265–1266, E1267, 1268, 1269, 1275, 1285–1286, 1290, 1294–1296, 1309,

1314, 1318, 1320, 1323, 1331, 1337–1338, 1338–1339, 1351, 1354–1357, 1359,
1361, 1364–1365, 1367–1368, 1368–1370, 1371, 1375, 1378, 1380, 1381,

1382–1384, 1385, 1410, 1412–1414, 1419, 1422–1423
7782-44-7 Oxygen 1314, 1318, 1319, 1331, 1337–1339, 1359, 1361, 1385, 1410, 1412–1414
7782-50-5 Chlorine 1271
9002-86-2 Poly�vinyl chloride� E1267, 1268–1271
9003-09-2 Poly�vinylmethyl ether� 1313, 1424–1427
9003-20-7 Poly�vinyl acetate� 1271–1273
9003-21-8 Poly�methyl acrylate� 1419
9003-24-1 Copoly�vinylidene cyanide-vinyl acetate� 1414, 1415
9003-42-3 Poly�ethyl methacrylate� E1283–E1284, 1284–1289
9003-53-6 Polystyrene E1290, E1291, E1292, E1293, E1294, 1294–1306, 1424–1430
9003-63-8 Poly�n-butyl methacrylate� 1289
9004-34-6 Cellulose 1384
9004-35-7 Cellulose acetate E1389–E1390, 1390–1392, 1393
9004-57-3 Ethyl cellulose 1385–1389
9004-70-0 Nitrocellulose 1385
9011-14-7 Poly�methyl methacrylate� E1274, 1274–1283, 1421–1424
9016-00-6 Poly�dimethylsiloxane� 1418
10024-97-2 Nitrous oxide 1280–1282, 1317, 1320–1321
12634-94-7 Polypyrrolone 1413
24936-44-5 Poly�p-methoxystyrene� 1306
24936-68-3 Polycarbonate E1340, 1340–1348, E1348, 1349–1350, E1351, 1351–1352, E1352, 1353–1357,

1429–1430
24937-78-8 Copoly�ethylene vinylacetate� 1419
24937-79-9 Poly�vinylidene fluoride� 1420–1423
24938-86-1 Poly�phenolphthalein phthalate� 1368–1370
24969-06-0 Poly�epichlorohydrin� 1419
24979-78-0 Poly�p-acetoxystyrene� 1307
24991-32-0 Poly�vinyl benzoate� 1309–1311
25014-27-1 Poly�benzyl glutamate� 1396–1397
25014-41-9 Polyacrylonitrile 1273
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25036-32-2 Poly�vinyltrimethyl silane� E1313–E1314, 1314–1317, 1418
25036-53-7 Polyimide Kapton H�PMDA-ODA� E1400, 1400–1405
25038-59-9 Polyethylene terephthalate E1330, 1331–1339
25068-26-2 Poly�4-methylpentene-1� E1265, 1265–1267
25135-51-7 Polysulfone E1371–E1372, E1373, 1373–1381
25135-52-8 Bisphenol Z polycarbonate 1362
25232-41-1 Copoly�4-vinylpyridine acrylonitrile� 1413–1414
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The following have no CA Registry number
Bisphenol norborene polycarbonate 1361, 1362
Copoly�dimethyphenylene oxide-diphenylphenylene oxide� 1416, 1417
Copolyester Kodar 1371, 1429–1430
Copolyimide 1417
Copoly�styrene-acrylonitrile� 1420
Copoly�stryene-methyl methacrylate� 1415
Copoly�trimethylsilyl propyne-phenylpropyne� 1416
Copoly�vinyltrimethylsilane-dimethylsiloxane� 1418
6FDA polyimides 1410, 1412
Polyamide Nylon 11 1399
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Poly�benzyl aspartate� 1397
Poly�butylene terephthalate� 1339
Polyethylene, sulfochlorinated 1419
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Polyimide BPDA-SDA 1411
Polyimide PMDA-IPDA 1409–1410
Polyimide PMDA-MDA 1409
Poly�gamma-methyl-L-glutamate� 1393–1394
Poly�octyl glutamate� 1396
Poly�phenylene oxide� E1323, 1323–1329, 1428
Poly�phenylene oxide� brominated 1326, 1327
Poly�phenylene oxide� carboxylated 1328–1329
Poly�phenyl propyne� 1416
Poly�tetrabromophenolphthalein terephthalate� 1370
Poly�trimethylsilyl propyne� brominated 1322
Poly�vinyl butyral� 1312
Tetramethyl bisphenol A polycarbonate 1428–1429
Mineral oil 1299
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