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change or for subsequent reaction with interfering gases. BACKGROUND OF THE
INVENTION                          The present invention overcomes most of
the de- ficiencies of the conventional scavenging membrane 1. Field of the
Invention                     5   and, surprisingly, has a useful life
which can be twice that of the conventional membrane. The invention relates
to a composite membrane useful as a scavenger of unwanted gas components
SUMMARY OF THE INVENTION which cause false-positive detection of organic
nerve gas agents in sensors employed for such detection   10  A porous
composite membrane is provided com- as, for example, by, military
personnel.          prising a film of porous, expanded polytetrafluoro-
ethylene whose surfaces, both exterior and within its 2. Description of
Related Art                     pores, are coated with a metal salt of
perfluoro-cation exchange polymer. The perfluoro-cation exchange Organic
nerve gas agent sensing devices are  15  polymer may be perfluorosulfonic
acid polymer or employed by military personnel to provide early warn-
perfluorocarboxylic acid polymer, and the perfluoro- ing of deadly gases.
Such devices are extremely sen-  sulfonic acid polymer is preferred. The
metal salt may sitive, being capable of detecting gas concentrations  be a
salt of a metal from Group I B of the periodic table as low as 0.2
micrograms per liter. In addition, in cer-  of elements or it may be a salt
of a polyvalent metal. tain industrial applications, the detection of
minute  20  The metal salt preferably is a silver salt. The per-
concentrations of gaseous components is critical.  fluoro-cation exchange
polymer may have an equiv- In sensing and signaling the presence of certain
alent weight less than 1000. The base film of porous gases, because of the
high sensitivity of sensors used  expanded polytetrafluoroethylene
preferably  has  a to detect such small concentrations of gas, the pres-
thickness between about 0.025mm (1 mil) and ence of other gases in the
atmosphere can result in  25  0.15mm (6 mils), a methanol bubble point as
meas- false-positive signals. For example, the presence of  ured by ASTM
F316-80 between about 0.048 MPa small amounts of hydrogen sulfide or
hydrogen cya-  and about 0.18 MPa (about 7-26 p.s.i), air flow as nide gas
can set off the alarm in an electronic detect-  measured by Gurley
densometer according to ASTM ing device which Is very sensitively adjusted
to detect  D726-58 between about 3.5 seconds and about 50 and signal the
presence of minute amounts of phos-  30  seconds and porosity exceeding
60%. The weight phorus-containing organic nerve gas agents. Hereto-
fraction of perfluoro-cation exchange polymer prefer- fore, these
Interfering gases have been removed for  ably exceed 0.08, based upon the
total weight of the a time by a scavenging membrane installed within the
composite. The airflow of the composite as measured sensing device.
by Gurley densometer according to ASTM D726-58 The conventional scavenging
membrane is a   35 can exceed 10 seconds and the thickness of the com-
composite of polystyrene divinylbenzene copolymer  posite preferably is
between about 0.025mm (1 mil) microspheres, whose surfaces are treated to
intro-  and about 0.127mm (5 mils). Most preferably, the air duce sulfonic
acid groups, which microspheres are  flow is between 12 seconds and 22
seconds, the imbedded in a porous, nonwoven nylon matrix and   thickness of
the composite membrane is between bound with a polyacrylonitrile/polyvinyl
chloride coat-  40  about 0.043mm (1.7 mils) and about 0.076mm (3 mils)
Ing. The exposed sulfonic acid groups are ion-ex-  and the weight fraction
of perfluoro-cation exchange changed to form the silver salt. The function
of the sil-  polymer exceeds 0.12, based upon the total weight of ver salt
is to react with and remove the unwanted, in-  the composite. terfering
gases, such as hydrogen sulfide or hydro-  Also provided is the method of
avoiding false- gen cyanide, while simultaneously permitting even   45
positive detection of the presence of organic nerve very minute amounts of
the nerve gas agent to be de-  gas agents by a sensor adapted to detect the
pres- tected to diffuse through the membrane to the sensor.  ence of such
gases by employing in the sensor a por- There are several deficiencies in
this scavenging  ous composite membrane comprising a film of por- system
which contribute to a relatively short active life  ous, expanded
polytetrafluoroethylene whose surfac- of the sensor. There is some loss in
sensor sensitivity  50  es, both exterior and within its pores, are coated
with becausethe nerve gas agent will interact with the styr-  a metal salt
of a perfluoro-cation exchange polymer, one divinylbenzene microspheres,
with the non-per-  the composite acting as a scavenger of unwanted gas
fluoro organic polymermatrix, orwith absorbed water.  components which
cause false-positive signals. More importantly, the period of scavenging
protection provided is relatively short because a great number,  55  BRIEF
DESCRIPTION OF THE DRAWINGS perhaps most of the sulfonic acid groups, are
buried In the organic polymer matrix and binder and, conse-  Figs 1 and 2
are photomicrographs, taken at 



quently, are not available either for silver salt ex-  5000X magnification,
of the top surface and a cross- 2    3                  EP 0 419 579 B1
4 section, respectively, of a base film of porous, ex-  provides a very
high internal surface area and rela- panded polytetrafluoroethylene used in
the compo-  tively high number of exposed active silver ions per site
membrane of the Invention.                   unit membrane area that are
available to react with Figs. 3 and 4 are photomicrographs, taken at  the
Interfering gases for a longer period and to extend 5000X magnification, of
the top surface and a cross-   5   the useful life of the sensor. section,
respectively, of the base film of porous, ex-  According to the invention,
although there are panded polytetrafluoroethylene whose surfaces, both
only 0.1 to 0.2 times the number of ion exchange exterior and within its
pores, are coated with a per-  groups per unit area than in conventional
microsphere fluoro-cation exchange polymer, which forms the in-  loaded
structures. the invention provides longer scav- termediate product
according to the invention.  10  enging of Interfering gases and can double
the life of Figs. 5 and 6 are photomicrographs, taken at  the sensor. This
Is a result of the geometry of the in- 5000X magnification, of the top
surface and a cross-  vention whereby most of the active ion exchange
section, respectively, of the base film of porous, ex-  groups and
associated metal Ions are available for re- panded polytetrafluoroethylene
whose surfaces, both  action with Interfering gases. In the conventional
mi- exterior and within its pores, are coated with a metal  15  crosphere
loaded structure, a large proportion of the salt of a perfluoro-cation
exchange resin, according  ion exchange groups are buried in the matrix
and, to the invention.                                 consequently, the
number and proportion of metal ions per unit membrane area available for
reaction DETAILED DESCRIPTION OF THE INVENTION            with interfering
gases Is considerably lower than in AND PREFERRED EMBODIMENTS WITH
20  the membrane of the Invention. REFERENCE TO THE DRAWINGS
Specifically, an expanded PTFE membrane whose microstructure Is comprised
of nodes intercon- A porous composite membrane is provided com-  nected
byfibrils (Figs. 1 and 2) Is used as the support prising a film of porous,
expanded polytetrafluoro-  for the active metal ion exchange polymer
coating. ethylene whose surfaces, both exterior and within its  25  The
expanded PTFE membrane is impregnated with pores, are coated with a metal
salt of a perfluoro-ca-  a perfluoro-cation exchange polymer by fully
wetting tion exchange polymer. Also provided Is the method  the structure
with a dilute solution of this polymer, for of avoiding false-positive
detection of the presence of  example, sulfonic acid or carboxylic acid
polymer, in organic nerve gas agents by a sensor adapted to de-  alcohol or
other suitable solvent. With the membrane tect such presence by employing
In the sensor a por-  30  restrained to prevent dimensional changes, the
sol- ous composite membrane comprising a film of por-  vent is evaporated
in an oven at [err] to [err] leav- ous, expanded polytetrafluoroethylene
whose surfac-  Ing a porous, chemically stable ion exchange sub- es, both
exterior and within its pores, are coated with  strate with very high
active surface area (Figs. 3 and a metal salt of a perfluoro-cation
exchange polymer,  4). the composite acting as ascavengerof unwanted gas
35  The active cation exchange groups are then con- components which cause
the false-positive signals.  verted from the proton form to the desired
metal ion To remedy the deficiencies of conventional mem-  form. This Is
done by first wetting the perfluoro-cation branes, the instant invention
provides as a scavenger  exchange polymer/expanded PTFE substrate with a
porous, expanded polytetrafluoroethylene (PTFE)  water. This can be
facilitated by using a solution of wa- membrane on whose exterior and
interior surfaces a   40  ter and alcohol, where the alcohol concentration
is perfluoro-cation exchange polymer Is coated and  high enough to aid in
the wetting of the substrate but subsequently exchanged to form the silver
salt. Por-  not so high as to resolubilize the perfluoro-cation ex- ous,
expanded polytetrafluoroethylene (PTFE) and  change polymer. Excess water
or alcohol solution Is the process for its manufacture are disclosed in
U.S.  decanted and an aqueous solution of the desired met- Patent
3,953,566, which is Incorporated herein by ref-  45  al salt Is added to
the perfluoro-cation exchange poly- erence. Alternatively, a solution of
the silver salt form  mer/expanded PTFE substrate. Alarge stoichiometric of
the perfluoro-cation exchange polymer can be   excess of metal ion Is added
to insure full exchange used to impregnate the expanded PTFE and directly
onto the polymer matrix Additional conditions such as coat the exterior and
interior surfaces of the expanded  temperature and pH depend on the nature
of the metal PTFE with the silver salt form of the polymer. What is  50
ion being added and the type of cation exchange poly- provided is a thin,
chemically inert, microporous sup-  mer used. Typically the exchange can be
carried out port with very high internal surface area for attach-  at
neutral pH and room temperature. The perfluoro- 



ment and presentation of the reactive metal ion   cation exchange/expanded
PTFE substrate is ex- groups, preferably silver ions. The thickness and
tor-  changed with aqueous metal ion for 10 to 24 hours. tuosity of the
base expanded PTFE can be adjusted  55  After the metal exchange, excess
metal solution within a desired range to permit diffusion of the agent  is
removed and the metal ion/perfluoro-cation ex- at a rate to maintain good
sensitivity with little or no  change polymer/expanded PTFE membrane is
rinsed interaction with the matrix. In addition, this structure  with
deionized water. The membrane is restrained 3    5
EP0419579B1         .           6 while it is dried at room temperature
(Figs. 5 and 6).  cates that the scavenging capability of the membrane
Vacuum may be employed to speed this process.     has been exhausted. After
drying, this active metal membrane can be   The membrane was evaluated for
lifetime effec- cut to the desired shape and Installed in a gas sensor.
tiveness against 10 ppm HCN along with a control 5   representing a
conventional membrane (Gelman EXAMPLE
SA6404, exchanged with silver Ion). Three samples of the control were
tested. After 30 days of exposure, An expanded PTFE membrane substrate
having     one conventional sample had failed. After 48 days, the following
specific physical characteristics was  the remaining two conventional
samples had failed. In employed: air flow was between 11.6 and 13.0 sec-
10  comparison, four samples of the above Example ac- onds as measured by
Gurley densometer ASTM        cording to the Invention were tested. All
four were D726-58; thickness was between about 0.10mm and   functioning
after 55 days of exposure. Three of the 0.11mm (0.0040 and 0.0045 inches);
apparent densi-  four failed after 63 days of exposure. The four failed ty
was between 0.20 and 0.25 g/cc; and methanol   after 70 days of exposure.
bubble point measured according to ASTM F316-80   15  The control had
between 2.5 and 6.0 microequi- was between about 0.78 kg/[err] and about
0.84      valents/[err] thereotical active sites whereas the ex- kg/[err]
(11.1 and 12.0 p.s.i.). Asmall sample of this ex-  panded
PTFE/perfluorosulfonic acid polymer/silver panded PTFE membrane was
restrained on a frame.   ion membrane from the Example had only 0.32 micro-
Approximately 10 ml of a 2.0% solution of 920 equiv-  equivalents/[err]
theoretical active sites. In spite of alent weight perfluorosulfonic acid
polymer in ethyl  20  this, the membrane of the Example showed between
aclohol (as disclosed in DuPont U.K. 1,286,859) was  31% and 110% increase
In lifetime, with less than added to the expanded PTFE substrate to
fullywetthe  one-eighth of the theoretical equivalents of the con-
membrane. Excess polymer solution was decanted    trol. and the wet
membrane was placed in a [err] to         The components according to the
invention can [err] oven for 5 minutes until fully dry. This perfluor-  25
be seen in the accompanying drawings wherein Fig. osulfonic acid
polymer/expanded PTFE matrix had   1 and 2 are photomicrographs, taken at
5000X mag- 12.5% perfluorosulfonic acid polymer by weight, air  nification,
of the top surface and a cross-section, re- flow ranged from 9 to 14
seconds measured accord-  spectively, of a base film of porous, expanded
polyte- ing to ASTM D726-58, thickness was between about  trafluoroethylene
used in the composite membrane of 0.056 mm and 0.061 mm (0.0022 and 0.0024
Inches),  30  the invention. In these figures, the base membrane of and the
sulfonic acid loading was 0.32 microequiva-  porous, expanded
polytetrafluoroethylene 10 has a lents per square centimeter.
microstructure comprising nodes 12 interconnected A 63.5 mm (2.5 Inch)
square section of perfluor-  by many fine fibrils 14. osulfonic acid
polymer/expanded PTFE membrane         Figs. 3 and 4 photomicrographs,
taken at 5000X was placed in a polypropylene frame and wet with a   35
magnification, of the top surface and a cross-section, solution of 15%
isopropyl alcohol in deionized water.  respectively, of the base film of
porous, expanded Excess alcohol solution was decanted and approxi-
polytetrafluoroethylene whose surfaces, both exter- mately 10 mil of a 1.0
M solution of silver nitrate was  ior and within its pores, are coated with
a perfluoro- added. The membrane was allowed to silver ex-     cation
exchange polymer, which forms the Intermedi- change at room temperature
overnight. The silver ion  40  ate product according to the invention. The
mem- exchanged membrane was then rinsed with deionized  brane 20 has nodes
22 and fibrils 24 which are coated water and dried at room temperature
under vacuum.  with a perfluoro-cation exchange polymer. The dried membrane
was cut to give two 25.4 mm x      Figs. 5 and 6 are photomicrographs,
taken at 50.8 mm ( 1 x 2 inch) samples which were placed into  5000X
magnification, of the top surface and a cross- gas sensors.
45  section, respectively, of the base film of porous, ex- The interfering
gas scavenging membrane was    panded polytetrafluoroethylene whose
surfaces, both tested for active lifetime by challenging it with a stan-
exterior and within Its pores, are coated with a metal 



dard atmosphere of hydrogen cyanide. The mem-     salt of a
perfluoro-cation exchange resin, according brane was installed in a gas
sensor and placed in a  to the invention. The membrane 30 has nodes 32 and
large standard atmosphere chamber (0.0566 [err]) (2  50  fibrils 34 coated
with a metal saltof a perfluoro-cation cu. ft.) through which 10 ppm HCN
was pumped at 8  exchange polymer. In these photomicrographs, the liters
per minute. Scavenging capability of the mem-  coating is the silver salt
of perfluorosulfonic acid poly- brane was evaluated periodically by
removing the  mer. sensor from the HCN atmosphere, turning the sensor
While the invention has been disclosed herein In on in clean air for 2
minutes, moving the sensor to the  55  connection with certain embodiments
and detailed standard 10 ppm HCN atmosphere and sensing for
descriptions, it will be cleartoone skilled In the art that another 2
minutes, then sensing for another 2 minutes  modifications or variations of
such details can be In clean air. A positive response from the sensor indi-
made without deviating from the grist of this invention, 4    7
EP 0 419 579 B1                8 and such modifications or variations are
considered  tween 12 seconds and 22 seconds, the thickness to be within the
scope of the claims hereinbelow,    of said composite membrane is between
about 0.043 mm (1.7 mils) and about 0.076 mm (3mils) and the weight
fraction of perfluoro-cation ex- Claims
5       change polymer exceeds 0.12, based upon the total weight of the
composite. 1. A porous composite membrane comprising a film of porous,
expanded polytetrafluoroethylene   12. The method of avoiding
false-positive detection whose surfaces, both exterior and within its
of the presence of organic nerve gas agents by a pores, are coated with a
metal salt of perfluoro-  10  sensor adapted to detect said presence by em-
cation exchange polymer.                          ploying in said sensor a
porous composite mem- brane comprising a film of porous, expanded 2. The
composite membrane of claim 1 wherein said    polytetrafluoroethylene whose
surfaces, both ex- perfluoro-cation exchange polymer is perfluoro-  terior
and within Its pores, are coated with a metal sulfonic acid polymer.
15      salt of a perfluoro-cation exchange polymer, said composite acting
as a scavenger of unwanted 3. The composite membrane of claim 1 wherein
said    gas components which cause said false-positive perfluoro-cation
exchange polymer is perfluoro-  signals. carboxylic acid polymer. 20 4. The
composite membrane of claim 1 wherein said  Patentanspriche metal salt is a
salt of a metal from Group I B of the periodic table of elements.
1. Eine porfse Kompositmembran mit einem Film aus por8sem, expandiertem
Polytetrafluorethy- 5. The composite membrane of claim 1 wherein said  25
len, dessen Oberflachen sowohM aufen ale auch metal salt is a silver salt.
Innerhalb Ihrer Poren mIt elnem Metallsalz eines
Perfluor-Kationenaustauscherpolymers    be- 6. The composite membrane of
claim 1 wherein said    schlchtet sind. metal salt is a salt of a
polyvalent metal. 30  2. Die Kompositmembran nach Anspruch 1, bel der 7.
The composite membrane of claim I wherein said    das
Perfluor-Kationenaustauscherpolymer ein perfluoro-cation exchange polymer
has an equiv-  Perfluorsuifonsdurepolymer ist. alent weight less than 1000.
3. Die Kompositmembran nach Anspruch 1, be! der 8. The composite membrane
of claim 1 wherein said  35  das Perfluor-Kationenaustauscherpolymer eh
film of porous expanded polytetrafluoroethylene
Perfluorcarbonsaure-Polymer ist. has a thickness between about 0.025 mm and
about 0.15 mm (about 1 mil and about 6 mils), a  4. Die Kompositmembran
nach Anspruch 1, bel der methanol bubble point as measured by ASTM
das Metallsalz mn Salz eines Metalls aus der F316-80 between about 0.048
MPa and about  40    Gruppe I B des Periodensystems der Elemente 0.18 MPa
(about 7 and about 26 p.s.i.), air flow  ist. as measured by Gurley
densometer according to 



ASTM D726-58 between about 3.5 seconds and    5. Die Kompositmembran nach
Anspruch 1, beo der about 50 seconds and porosity exceeding 60%.     das
Metallsalz ein Silbersalz Ist. 45 9. The composite membrane of claim 1
wherein the  6. Die Kompositmembran nach Anspruch 1, bel der weight
fraction of perfluoro-cation exchange      das Metallsalz en SaIz eines
mehrwertigen Me- polymer exceed 0.08, based upon the total weight  talls
ist. of the composite. 50  7. Die Kompositmembran nach Anspruch 1, bel der
10. The composite of claim 1 wherein the air flow of  das
Perfluor-Katbonenaustauscherpolymer ein the composite as measured by Gurley
densom-      Aquivalentgewicht von weniger ale 1000 besitzt. eter according
to ASTM D726-58 is greater than 10 seconds and the thickness of the
composite is  8. Die Kompositmernmbran nach Anspruch 1, bei der between
about 0.025 mm (1 mil) and about 0.127  55  der Film aus por6sem,
expandiertem Polytetra- mm (5 mils).
fluorethylen elne Dicke zwischen etwa 0,025 mm und etwa 0,15 mm (etwa 1 mul
und etwa 6 mils), 11. The composite aim 10whereintheairflow is be-
einen gemaS ASTM F316-80 gemessenen Me- 5    7                  EP
0419579B1                    8 and such modifications or variations are
considered  tween 12 seconds and 22 seconds, the thickness to be within the
scope of the claims hereinbelow.     of said composite membrane is between
about 0.043 mm (1.7 mils) and about 0.076 mm (3 mils) and the weight
fraction of perfluoro-cation ex- Claims
5       change polymer exceeds 0.12, based upon the total weight of the
composite. 1. A porous composite membrane comprising a film of porous,
expanded polytetrafluoroethylene    12. The method of avoiding
false-positive detection whose surfaces, both exterior and within its
of the presence of organic nerve gas agents by a pores, are coated with a
metal salt of perfluoro-  10  sensor adapted to detect said presence by em-
cation exchange polymer.                          ploying in said sensor a
porous composite mem- brane comprising a film of porous, expanded 2. The
composite membrane of claim 1 wherein said     polytetrafluoroethylene
whose surfaces, both ex- perfluoro-cation exchange polymer is perfluoro-
terior and within its pores, are coated with a metal sulfonic acid polymer.
15      salt of a perfluoro-cation exchange polymer, said composite acting
as a scavenger of unwanted 3. The composite membrane of claim 1 wherein
said     gas components which cause said false-positive perfluoro-cation
exchange polymer is perfluoro-   signals. carboxylic acid polymer. 20 4.
The composite membrane of claim 1 wherein said  Patentansprflche metal salt
is a salt of a metal from Group I B of the periodic table of elements.
1. Eine porose Kompositmembran mit einem Film aus porosem, expandiertem
Polytetrafluorethy- 5. The composite membrane of claim 1 wherein said  25
len, dessen Oberflachen sowohl augen als auch metal salt is a silver salt.
Innerhalb Ihrer Poren mit einem Metallsalz Sines
Perfluor-Kationenaustauscherpolymers    be- 6. The composite membrane of
claim 1 wherein said    schichtet sind. metal salt is a salt of a
polyvalent metal. 30  2. Die Kompositmembran nach Anspruch 1, bei der 7.
The composite membrane of claim 1 wherein said     das
Perfluor-Kationenaustauscherpolymer- ein perfluoro-cation exchange polymer
has an equiv-   Perfluorsulfonsgurepolymer lst. alent weight less than
1000. 3. Die Kompositmembran nach Anspruch 1, bei der 8. The composite
membrane of claim I wherein said  35  das
Perfluor-Katlonenaustauscherpolymer sin film of porous expanded
polytetrafluoroethylene   Perfluorcarbonsgure-Polymer ist. has a thickness
between about 0.025 mm and 



about 0.15 mm (about 1 mil and about 6 mils), a  4. Die Kompositmembran
nach Anspruch 1, bei der methanol bubble point as measured by ASTM
das Metallsalz emn Salz eines Metalls aus der F316-80 between about 0.048
MPa and about  40     Gruppe I B des Periodensystems der Elemente 0.18 MPa
(about 7 and about 26 p.s.i.), air flow   ist. as measured by Gurley
densometer according to ASTM D726-58 between about 3.5 seconds and     5.
Die Kompositmembran nach Anspruch 1, bei der about 50 seconds and porosity
exceeding 60%.      das Metallsalz ein Silbersalz lst. 45 9. The composite
membrane of claim 1 wherein the  6. Die Kompositmembran nach Anspruch 1,
bei der weight fraction of perfluoro-cation exchange      das Metallsalz
sin Salz eines mehrwertigen Me- polymer exceed 0.08, based upon the total
weight  tails ist. of the composite. 50  7. Die Kompositmembran nach
Anspruch 1, bei der 10. The composite of claim 1 wherein the air flow of
das Perfluor-Kationenaustauscherpolymer ein the composite as measured by
Gurley densom-       Aquivalentgewicht von weniger als 1000 besitzt. eter
according to ASTM D726-58 is greater than 10 seconds and the thickness of
the composite is  8. Die Kompositmembran nach Anspruch 1, be! der between
about 0.025 mm (1 mil) and about 0.127  55  der Film aus por6sem,
expandiertem Polytetra- mm (5 mils).
fluorethylen eine Dicke zwischen etwa 0,025 mm und etwa 0,15 mm (etwa I mil
und etwa 6 mile), 11. The composite claim 10 wherein the airflow is be-
einen gemriB ASTM F316-80 gemessenen Me- 5    9                  EP 0419579
B1                   10         c   L       s thanol-Blasenpunkt zwischen
etwa 0,048 MPa     3. La membrane composite selon la revendication 1 und
etwa 0,18 MPa (etwa 7 und etwa 26 p s.i.),    dane laquelle ledit polymbre
d'6change perfluo- einen mittels Gurley Densometbr gemia ASTM
rocationique eat un polymere perfluorocarboxyli- D72B-58 gemessenen
Luftflul zwischen etwa         quo. 3,5 Sek. und etwa 50 Sek. und elne 60%
Ober-   5 schreltende Porosltit besitzt.                 4. La membrane
composite selon Ia revendication 1 dana laquelle ledit sel metallique eat
un sel d'un 9. Die Kompositmembran nach Anspruch 1, bel der       metal du
groupe I B du tableau periodique des der    Gewichtsantbil   des
Perfluor-          elements. Katlonenaustausoherpolymers 0,08 Oberschrei-
10 >'    tet, bezogen auf das Gesamtgewicht des          S. La membrane
composite salon la revendication I Komposits.
dans laquoile ledit sel metallique eat un sel d'ar- gent. 10. Das Komposit
nach Anspruch 1, bel dem der Luft- flug des Komposits, gemessen mittels
Gurley  i5  6. La membrane composite solon ia revendication I Densometer
gemrin ASTM D728-58, gr8ger als        dans laquelle ledit sel metallique
eat un sel d'un 10 Sek. bt, und die Dicke des Komposits zwi-      metal
polyvalent. schen etwa 0,025 mm (1 mI) und etwa 0,127 mm (5 mile) ist.
7. La membrane composite selon la revendication I 20      dans laquelle le
poids quivalent dudit polymbre 11. Des Komposit nach Anspruch 10, be! dem
der       d'echange perfluoro-cadonique eat Inferieur A LuftgluB zwischen
12 Sek. und 22 Sek., die Dicke.  1000. der Kompositmembran zwlschen etwa
0,043 mm (1,7 mils) und etwa 0,076 mm (3 mils) let, und der  8. La membrane
comopsite solon la revendlcatbon I Gewichtsanteil      des
Perfluor-  25     dans laquelle 1'6paisseurde ladite pellicule onpo-
Katbonenaustauscherpolymers 0,12 Oberschrei-      Iytetrafluor6thylbne
expanse poreux eat compri- tat, bezogen auf das Gesamtgewicht des
se entre environ 0,025 mm et environ 0,15 mm Komposits.
(environ I mil et environ 6 mils), son point de bulle de methanol, salon la
mesure de I'ASTM F316-80 12. Verfahren zum Vermelden fOlschiich-positiver
30  eat compris entre environ 0,048 MPa et environ Aufflndung der
Anwesenhelt organischer Ner-
0,18MPa(environ7etenviron26p.s.i.),sonide- vengasmittel durchi onen zum
Auffinden dieser     bit d'air, mesure par le densimetre de Gurley se- 



Anwesenhelt geeigneten Sensor durch Verwen-       Ion I'ASTM D726-58, eat
compris entre environ dung elner porosen Kompositmembran in dem         3,5
secondes et environ 50 secondes et sa poro- Sensor, welche eanen Film
aufweist aus porS-  35  site depasse 80 %. sem, expandiertem
Polytetrafluorethylen dessen Oberflachen, sowohM au~en als auch innerhalb
9. La membrane composite salon la revendication I ihrer Poren mit elnem
Metallsalz sines Periluor-  dans laquelle la proportion en poids du
polymere Kationenaustauscherpolymers beschIchtet sind,     d'echange
perfluoro-cationique depasse 0,08, wobel des Komposit als Reinigervon
ungewollten  40  sur la base du poids total du composite. Gasbestandteilen
wirkt, welche die flschlich-po- sitiven Signal. verursachen.
10. Le composite solon la revendicatlon I dans Ie- quel le debit d'air du
composite, mesurb par le densimetre de Gurley solon l'ASTM D726-68, est
Revendlcatlons                               45      superieur a 10
secondes et e'paisseurdu compo- site est comprise entre environ 0,025 mm (1
mil) 1. Une membrane poreuse composite comprenant         et environ 0,127
mm (5 mile). une pellicule de polytetrafluorethyibne expanse, poreux,
dontles surfaces, tent exterleures quo as-  11. Le composite salon la
revendication 10 dans le- tuees A rintdrieur des pores, sont revetues d'un
s0  quel fe debit d'air est compris entre 12 socondes sel metailique d'un
polymere d'echange perfluo-   et 22 secondes, I epalsseur de laditb
membrane ro-cationique.                                    composite eat
comprise entre environ 0,043 mm (1,7 ml) et environ 0,076 mm (3 mile) et la
propor- 2. La membrane composite salon la revendication I    tion en polds
de polymere d echange perfluoro- dens laquelle le polymere d'echange
perfluoro-  55  catlonique depasse 0,12, surla base du poids to- cationique
eat un polymere dacide perfluorosul-   tal du composite. fonique. 12. Le
procedd permettant d'eviter une d~tection .6    faussement positive de la
prosence d'agents or- ganiques gazeux agissant sur les nerfs, par un
captsur apte A d6tecter ladito prdsence, en em- ployantdans ledit
capteurune membrane compo- site poreuse comprenant une pellicule de polytA-
5 trafluorethylene expanso poreux dont la surface, tant exterieure que
sltu6es a l'lntrleurides pores, sont revetues d'un sel metallique d'un
polymbre d'echange perfluoro-cationique, ledit composite agbisant comme
absorbeur de oomposants ga-  10 zeux indesirables qui provoquent losdits
signaux faussement positifs. 15 20 26 30 35 40 45 50 55 7    


