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Abstract

(Principal figure: Figure 7)

5 The present invention pertains to an electrochemical gas sensor 10 with a housing 20 and with at
least one electrode 21, 22, wherein the housing 20 has a gas inlet 23, wherein an at least strongly
acidic, liquid electrolyte 30 is present in the gas sensor 10, and wherein the electrolyte 30 partly
wets the electrode 21, 22. Provisions are made in such a gas sensor 10 for the electrolyte 30 to
contain an additive, wherein the additive contains at least one surfactant. The present invention

10 further pertains to an electrolyte 30 for a gas sensor 10, which contains at least one surfactant as an

additive.
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Electrochemical Gas Sensor and Electrolyte for an
Electrochemical Gas Sensor

Driger Safety AG & Co. KGaA

This is a divisional application of Canadian Patent Application No. 2,967,886
which was filed on February 19, 2016.

The present invention pertains to an electrochemical gas sensor and to an electrolyte

for use in an electrochemical gas sensor.

Electrochemical gas scnsors are generally known. They are typically used to detect various

chemical components of gas mixtures.

The electrolyte used in the sensor is an essential component of such an electrochemical sensor,
The electrolyte is in conductive contact with at least one anode and one cathode (electrodes). If
the gas to be detected enters into the electrochemical sensor, a reaction typically takes place
between the gas, the electrolyte and the material of the electrodes (electrode material). This
reaction leads to a measurable current flow between the anode and the cathode of the sensor. This
reaction takes place in electrochemical gas sensors at a so-called three-phase boundary, which is
formed at the respective electrode (anode and/or cathode) from a solid phase, a liquid phase and a
gaseous phase. The solid phase is typically the material of the electrode. The liquid phase is
formed by the usnally aqueous electrolyte. The gaseous phase is the gas mixture to be analyzed.

For example, DE 10 2005 020 719 B3 proposes in this connection an electrochemical gas sensor
in which the electrodes ere wetted with an electrolyte layer. The electrode surface is covered here
with the electrolyte extensively but not completely. It is important in this connection that the
respective electrode is neither flooded completely by electrolyte, nor does it dry out completely.
However, in addition to the difficult manufacturability of such a system, a relatively high
susceptibility to fluctuations in the humidity of the air also often arises as a problem in this
connection. For example, relatively high humidity of the air may thus lead to an increase in the
electrolyte layer thickness. This may even lead to a change in the conductivity of the electrolyte,
for example, due to the absorption of water. Such a change in the conductivity is infrequently
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accompanied by a fluctuation in the measurement performance. The three-phase boundary
necessary for the reaction may also increase or decrease now, which in turn may be associated
fluctuations in the sensitivity of the sensor.

Wick systems, which make it possible to transport and store the electrolyte, are frequently used to
avéid this. Excess clectrolyte on the electrode surfaces can be removed bere from the electrodes
through the pore system of the wick. Conversely, additional electrolyte can be made available
from the wick system in case of an electrolyte deficiency for the formation of an optimal three-
phase boundary.

However, another problem is in this connection that the absorption of the electrolyte may be
greatly inhibited by the frequently hydrophobic properties of the electrode surfaces or even of the
wick material. The measurement properties of such a system are possibly greatly limited in
certain areas of the surrounding area. The wetting of electrode surfaces plays a role in other
technical fields as well. Thus, to improve the wetting of electrode surfaces in tetraethylammonium
batteries, US 6,280,883 Bl proposes the use of an electrolyte composition that contains a
conductive salt, on the one hand, and a compound called surfactant salt, on the other hand.
However, the goal is to cover the clectrodes with electrolyte as rapidly and completely as possible
during the manufacture,

Based on this, the object of the present invention is therefore to provide an improved
electrochemical gas sensor. In particular, an improved electrolyte shall be provided for such an
electrochcmical gas sensor. Both the electrochemical gas sensor and the electrolyte shall be able
to be mannfactured as cost-effectively and simply as possible.

To accomplish this object, the present invention proposes an electrochemical gas sensor as well
as an electrolyte.
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According to an aspect of the present invention, there is provided, an electrochemical gas
sensor with a housing and with at least two electrodes, wherein the housing has a gas inlet,
wherein an acidic, liquid electrolyte is present in the gas sensor and wherein the electrolyte
partly wets the electrode, the present invention makes provisions for the electrolyte to contain
an additive, wherein the additive contains at least one surfactant, wherein the at least one

surfactant is a halogenated surfactant.

According to an aspect of the present invention, there is provided an electrochemical gas
sensor having a housing and at least two electrodes, wherein the housing has a gas inlet,
wherein in the gas sensor comprises an acidic, liquid electrolyte, and wherein the electrolyte
partially wets the at least two electrodes, wherein the electrolyte contains an additive, wherein
the additive comprises at least one surfactant, wherein the at least one surfactant is a

halogenated surfactant.

According to another aspect of the present invention, there is provided an electrolyte for use
in an electrochemical gas sensor, wherein the electrolyte is a mixture of an acidic liquid
medium having an electrical conductivity and an additive, and wherein the additive has at

least one surfactant as described above or detailed below.

According to still another aspect of the present invention, there is provided an electrochemical
gas sensor having a housing and at least two electrodes, wherein the housing has a gas inlet,
wherein the gas sensor comprises an acidic, liquid electrolyte, and wherein the electrolyte
partially wets the at least two electrodes, wherein the electrolyte contains an additive, wherein
the additive comprises at least one surfactant, wherein the at least one surfactant is an alkyl

sulfonate halogen-free surfactant.

According to yet another aspect of the present invention, there is provided an electrolyte for
use in an electrochemical gas sensor as described above or detailed below, wherein the
electrolyte is a mixture of an acidic liquid medium having an electrical conductivity and an
additive, and wherein the additive has at least one surfactant, wherein the at least one

surfactant is an alkyl sulfonate halogen-free surfactant.
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An electrochemical gas sensor is typically an electrochemical cell here. The electrochemical
cell has a housing, in which at least one working electrode and a counterelectrode are
typically arranged. It is, of course, conceivable that the gas sensor also has more than two
electrodes. The housing is filled at least partly with an electrolyte. The electrolyte may be
contained either directly in the housing or in a wick system. The working electrode and the
counterelectrode are arranged in the housing such that they are at least partly covered with
the electrolyte. It is conceivable, for example, that the electrodes are part of the wick system
or are directly in connection with same. It is also conceivable in an especially simple
embodiment variant without wick system that the electrolyte is filled directly into the
housing and the electrodes are at least partly dipped into the electrolyte. In any case, the gas
inlet in the housing is used to enable the gas to be analyzed to enter into the gas sensor and
to reach the electrode. It is frequently useful if the gas sensor has, in addition, a gas outlet,
through which gases formed during the reaction or excess gases can again leave the
housing. A pneumatic connection of the gas sensor to a pump system, which pumps a gas
sample to be analyzed through the gas sensor, is also conceivable. It is, however, obviously
also conceivable that excess gases can leave the gas sensor again through the gas inlet as

well.

In addition, the electrochemical gas sensor may also have a wick system, which is used to
transport the electrolyte to the electrodes as optimally as possible, so that it is ensured that the
electrodes are always correspondingly wetted with the electrolyte. It is conceivable in this
connection that the electrolyte is in contact exclusively with the wick system and with the
wetted part of the electrode surfaces. It is favorable in this connection if the major part of the
electrolyte is arranged in the wick system. The electrolyte is arranged indirectly in the housing

in this case, namely, in the wick system, which is, in turn, arranged in the housing.

3a
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An electrolyte is typically a liquid medium (a liquid), which can develop an electrolytic
conductivity based on the ions contained in it. If a corresponding chemical reaction takes place in
the electrochemical cell, an electrically conductive connection can be established between the
electrodes by means of this electrolyte. Typical components of such an electrolyte are a solvent
and a conductive salt. Itis especially favorable if the electrolyte is an acidic liquid, i.e., an acidic,
liquid medium. An acidic liquid (an acidic, liquid medium) is a liquid that can act as a proton
donor. In a preferred embodiment variant, the electrolyte is an at least strongly acidic, liquid
medium (at least strongly acidic liquid). An at least strongly acidic, liquid medium is defined here
such that the liquid medium is either strongly acidic or very strongly acidic. It is thus seen that the
electrolyte may be both a strongly acidic liquid and a very strongly acidic liquid. A strongly
acidic liqmd (strongly acidic, liquid medium) is typically a liquid with a pKs value of <3.75. A
very strongly acidic liquid (very strongly acidic, liquid medium) is typically a liquid with a pKs
value of < 0. The electrolyte may be selected, for example, from the group containing HCIO,,
HCL, H,S04, HNO;, H3PO4, HCOOH, preferably HCIO, or H,SO,, as well as aqueous solutions
with different concentrations and mixtures thereof. It is also conceivable that the electrolyte is
selected from the group containing sulfurous acid, nitric acid and nitrous acid. In other words, the
electrolyte may be selected from the group containing sulfuric acid, perchloric acid, sulfurous
acid, hydrochloric acid, nitric acid, nitrous acid, phosphoric acid, as well as mixtures of the
aforementioned acids. In a preferred embodiment variant, the electrochemical gas sensor is an
electrochemical gas sensor with a housing and with at least two electrodes, wherein the housing
has a gas inlet and a gas outlet, wherein an acidic — preferably strongly acidic or very strongly
acidic — liquid electrolyte is present in the gas sensor, whercin the clectrolyte wets the electrodes
at least partly and wherein the electrolyte contains an additive, wherein the additive contains at
least one surfactant. It is especially preferred if the liquid electrolyte is either sulfuric acid
(H,SO4) or perchloric acid (HCIO,).

The electrodes may consist, for example, of a metallic material or of a carbon compound. It is
also conceivable that the electrodes are applied to one or more polymer materials or to glass fibers
or to ceramic compounds or the like, but polymer materials arc preferred. The wick system may
also consist of a polymer material. These polymer materials often bave hydrophobic surfaces. It
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is especially advantageous if both the wick system and the electrodes and/or the carrier material of
the electrodes have a certain porosity. The electrolyte may completely or partly fill the pores of
the respective material.

It is especially favorable if the electrolyte partly wets the electrodes. A partial wetting is defined
in connection with the present invention such that the electrolyte wets the surface of the electrode
such that a three-phase boundary can form between the electrolyte, the electrode and a gas to be
analyzed. In other words, the material of the electrode represents the solid phase of the three-
phase boundary, and a section of the electrode surface, which is covered (wetted) with the liquid
electrolyte adjoins a section of the electrode surface that is not covered with the liquid electrolyte
but is directly in contact with the gas sample. The three-phase boundary will then develop at
precisely the location at which these two sections of the electrode surface adjoin one another. It is
thus seen that it is especially advantageous if the electrode is neither covered completely by a
liquid film nor does to dry out completely.

A special advantage of the present invention is that the formation of the desired three-phase
boundary can be facilitated and supported by the additive according to the present invention. The
additive may also contribute to the three-phase boundary to remain stable after its establishment
even under fluctuating ambient conditions. The loss of the electrolytic contact of the electrode
with the electrochemical cell can be prevented, on the one hand, from being lost when the gas
sensor is exposed, for example, to a very dry environment and/or when the electrolyte slightly
drics up or drics out, On the other hand, it can be ecnsured that the analyte (the gas sample to be
analyzed) can always come into sufficient contact with the electrode and with the electrolyte, so
that the electrochemical reaction can take place reliably. Fluctuations in the environmental effects
— for example, high temperatures or high humidity of the air — thus affect the stability of the three-
phase boundary and hence the measuring quality of the electrochemical sensor to a very low
extent. Another advantage of the additive according to the present invention is that an especially
good transport of the electrolyte is also made possible within a wick system, if such a system is
present, in the electrochemical sensor by means of the surfactant or surfactant contained in the
additive.
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An additive is defined in the sense of the present invention as a substance or a mixture of
substances that is added to the electrolyte. The additive may either consist entirely of a single
substance or be a mixture of a plurality of different substances. The additive is preferably suitable
for mediating and regulating the wetting of the electrode surface. It is especially favorable in this
connection if the additive contains a surfactant. A surfactant is typically an amphiphilic
compound containing at least one hydrophobic moiety and a hydrophilic moiety, the hydrophobic
group (hydrophobic moicty) is usually a hydrocarbon chain. As an alternative, the hydrophobic
moiety may also be a2 dimethylsiloxane chain or a perfluorinated carbon chain. The hydrophilic
group is typically either a negatively or positively charged (bydratable) head group. Itis also
conceivable that the head group is a neutral, polar head group.

It is favorable in this connection if the additive is not active electrochemically, i.e., the additive
does not itself participate in the redox processes in the electrochemical cell. It is preferably
neither oxidized nor reduced, and no current flow is triggered by it over the electrode. In
particular, the surfactant does not participate in the electrochemical reaction that takes place in the
clectrochemical cell, i.c, the gas sensor. In addition, it is favorable if the additive and especially
the surfactant is chemically inert. The surfactant is advantageously configured such that it can
influence the viscosity and the surface tension of the ¢lectrolyte and can thus modify the creeping
capacity — i.e., the ability to penetrate into pores — of the electrolyte in quéstion. The surfactant
can be used in this manner, for example, to improve the creeping of the electrolyte into pores of

the electrode material and of the wick system.

It is conceivable in a first embodiment variant that the additive consists entirely of the surfactant.
As an alternative, it is also conceivable that the additive is a mixture of a plurality of components,
wherein at least one component is a surfactant. Such a mixture may also contain various other
substances in addition to the surfactant. It is also conceivable that the mixture contains a plurality
of different surfactants. It is, of course, also conceivable that the mixture contains both a plurality
of different surfactants and additional other substances, which cannot be classified as belonging to
the surfactants.

CA 3062658 2019-11-26



85424476

10

15

20

25

It is conceivable in another embodiment variant that at least one surfactant is a halogenated
surfactant, preferably a fluorinated surfactant. A halogenated surfactant is a surfactant that
contains at least one atom from the seventh main group of the Periodic Table, especially at least
one atom that is selected from the group containing F, C, Br, and 1. Especially preferred are
fluorinated surfactants, i.e., surfactant that contains at least one fluorine atom. However,
chlorinated surfactants are, of course, also conceivable. For example, the surfactant may contain
at least one polyfluorinated or perfluorinated alkyl chain. A perfluorinated alkyl chain is defined
in the sense of the present invention as an alkyl chain in which all hydrogen atoms are replaced by
fluorine atoms. A polyfluorinated alkyl chain is defined in the sense of the present invention as an
alkyl chain in which two or more, but not all hydrogen atoms are replaced by fluorine atoms. It is
also conceivable that the fluorinated surfactant contains a monofluorinated alkyl chain, i.e., an
alkyl chain in which a hydrogen atom is replaced by a fluorine atom. Itis preferred if the
fluorinated surfactant is a surfactant with a polyfluorinated or monofluorinated alky] chain.
Polyfluorinated surfactants are especially favorable. For example, the hydrophobic moiety of the
surfactant roay be configured as a polyfluorinated alkyl chain. If the surfactant is a fluorinated
surfactant, for example, the chemical inertness of the electrolyte additives to concentrated acids
and to oxidative stress can be ensured especially well. It is necessary, especially if the electrolyte
consists, for example, of sulfuric acid, that the additive have this inertness and not be decomposed
or reacted by the electrolyte.

It is conceivable in another embodiment variant that at least one surfactant is a halogen-free
surfactant, preferably a fluorine-free surfactant. A special advantage of halogen-free, especially
fluorine-free surfactants is that they frequently have better biodegradability than, for example,
fluorinated compounds. A halogen-free surfactant is a surfactant that contain [sic — Tr.Ed.] no
atoms of the seventh main group. A fluorine-free surfactant is a surfactant that contains no

fluorine atoms.
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If the additive is a mixture of different surfactants, or if the additive contains a plurality of
different surfactants, it is also conceivable in one variant that the additive contains both
halogenated and halogen-free surfactants.

In any case, it is advantageous if at least one surfactant contains a counterion, which is selected
from among heterocyclic cations, ammonium ions, H' ions, alkali or alkaline earth ions, HSO4
ions or H,PO, ions, CF:-SO;” ions, C;F4HSO; ions, CF3-COO" ions, and (F5C-SO,);N" ions. It is
favorable in this connection that the counterion be selected from the group containing hydrogen
sulfate (HSO, ions) and dihydrogen phosphate (H,PO, ions), if the surfactant is a cationic
surfactant. It is further advantageous that the counterion be selected from the group containing
heterocyclic cations, ammonium ions, alkali or alkaline carth ions if the surfactant is an anionic
surfactant. For example, the counterion to an anionic surfactant may be selected from among
pyridinium jons, H" jons, NH," ions, primary ammonium ions, secondary ammonium ions, tertiary
ammonium ions, quaternary ammonium ions, Na*, K* or Li* ions. It is thus seen that the
ammonium ions used as counterions may be both ammonium jons in the strict sense, i.e.,
compounds according to the formula NH,", and primary, secondary, tertiary or quaternary
ammonium ions. Primary ammonium ions are preferably mono-alkylammonium ions. Secondary
ammonium ions are preferably di-alkylammonium ions. Tertiary ammonium ions are preferably
tri-alkylammonium ions. Quaternary ammonium ions are preferably tetra-alkylammonium ions.
The alkyl groups of the respective ammonium ions may have — independently from one another —
alength of 1, 2, 3, 4, 5 or 6 carbon atoms. For example, tetraethylammonium ((CH;-CH,)N") is
thus conceivable as a quaternary ammonium jon. Tetramethylammonium, trimethylammonium,
dimethylammonium, tetrapropylammonium, tripropylammonium, tetrabutylammonium and/or
tributylammonium are also conceivable, as an alternative, but, of course, not exhaustively. In any
case, ammonium ions according to the present invention corrcspond to the general formula
((CiHas+1)(CpHap 1 XCoqHaqr1 XCHar1))N', in which s = {0, 1, 2, 3, 4,5,6}, p= {0, 1, 2, 3, 4, 5, 6},
q=1{0,1,2,3,4,5,6},andr= {0, 1, 2,3, 4, 5, 6}. A primary ammonium ion is defined here as a
compound for which three of the variable s, p, g, r have the value 0 and the fourth is selected from
{1,2,3,4,5, 6}. A secondary ammonium ion is defined as 2 compound for which two of the
variables s, p, q, r have the value 0 and the other two are selected independently from one another
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from {1, 2, 3,4, 5, 6}. A tertiary ammonium ion is defined as a compound for which one of the
variables s, p, q, r has the value 0 and the other three are selected independently from one another
from {1, 2, 3, 4, 5, 6}. The alkyl chains may, furthermore, also be poly- or perhalogenated alkyl
chains. '

Pyridinium ions, which are used as counterion for an anionic surfactant, may be either substituted
or unsubstituted pyridinium ions.

Further conceivable heterocyclic cations are heterocyclic rings with a ring size 0f 3,4, 5,6, 7, 8 or
9 ring atoms, wherein the ring atoms are carbon atoms and wherein at least one of the carbon ring
atoms is replaced by a hetero atom, which is selected from among nitrogen, oxygen, sulfur or
phosphorus. Heterocyclic ring systems that consist of two such heterocyclic rings linked to one
another are also conceivable. For example, it is conceivable that the heterocyclic cation is selected
from the group containing aziridinium ions, oxiranium ions, thiiranjum ions, azirinium ions,
oxireneium ions, thiirenium ions, azetidinium ions, oxetanium ions, theitanium ions, azetium ions,
oxetium ions, thietium ions, azolidninium ions, oxolanium ions, thiolanium ions, azolium ions,
oxolium ions, thiolium ions, azinanium ions, oxanium ions, thianium ions, azinium jons, oxinium
ions, thiinium ions, azepanium ions, oxepanium ions, thepanium ions, azepinium ions, oxepinium
ions, thiepinium ions, pyrazolium ions, imidazolium ions, benzimidalium ions, imidazolinium
ions, indolium ions, chonolinium [sic — quinolinium — Tr.Ed.] ions, isoquinolinium ions, purinium
ions, pyrimidinium ions, oxazolium ions, thiazolium ions, thiazinium ions, and preferably
pyridinium ions. However, other counterions arc, of course, also conceivable. If the additive
contains a plurality of different surfactants, it is, of course, conceivable that all surfactants have

the same counterion and also that the surfactants have different counterions.

It is conceivable in the sense of the present invention that at least one of the surfactants is an
anionic surfactant. An anionic surfactant is, for example, a surfactant that has a negatively
charged head group. For example, such a surfactant may contain a carbonate, sulfate, phosphate
or sulfonate group as the head group. Typical representatives of such anionic surfactants are
soaps, alkylbenzene sulfonates, alkyl sulfonates, alky! sulfate as well as alkyl ether sulfates. It is
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also conceivable that the additive has a sulfonic acid, especially an alkylsulfonic acid, as a
surfactant. It is conceivable in this connection, especially in an aqueous medium, that the sulfonic
acid group forms the head group of the surfactant and is deprotonated in a suitable medium, so
that it occurs as an anionic alkyl sulfonate with an H* ion as the counterion. It thus proved to be
especially advantageous in this connection if at least one surfactant is an alkyl sulfonate. Alkyl
sulfonates typically consist of a linear alkyl chain, with which a sulfonate group is terminally
coupled. It is especially favorable in this connection if the alkyl chain of the alkyl sulfonate has a
length of 1,2,3,4,5,6,7,8,9, 10,11,12, 13, 14, 15, 16, 17, 18 carbon atoms, preferably 4, 5, 6,
7,8,9, 10, 11, 12 carbon atoms. Furthermore, it is advantageous if at least one surfactant contains
2 counterion that is selected from among heterocyclic cations, H', Na* jons, K" ions, Li* ions or
((CsHaun1 XCpHape s XCoHlaqe (C-Han1))N* ions, in which s = {0, 1,2,3,4,5,6},q={0,1,2,3,4,
5,6}, andr = {0, 1,2, 3,4, 5, 6}.

Such an anionic surfactant may be both a fluorinated - poly- or perfluorinated — surfactant and a
halogen-free — especially fluorine-free — surfactant. Perfluorinated compounds may be, for
example, perfluorobutanesulfonic acid, perfluoropentanesulfonic acid, perfluorohexanesulfonic
acid, perfluorooctane sulfone [sic - Tr.Ed.], perfluorononanesulfonic acid,
perfluorodecanesulfonic acid, perfluoroundecancsulfonic acid, perfluorododecanesulfonic acid, or
the corresponding sulfonates, i.c., salts of these acids.

At least one surfactant according to the present invention is therefore a surfactant corresponding to

Formula I in one exemplary embodiment:

(CnF(znﬂ HnH,,.-SO;)R] Formulal

inwhichn={1,2,3,4,5,6,7,8,9,10,11,12},m=1{0,1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25}, R1 is selected from the group H*, Na*, K*, Li*, as well
as ((C;me)(Cszw)(qu-lzqﬂ)(Cr ar+))N" ions, in whichs = {0, 1,2, 3,4, 5,6},p= {0, 1, 2,3,
4,5,6},q=1{0,1,2,3,4,5,6},andr = {0, 1,2, 3, 4,5, 6}. Preferredare n = {4, 5, 6,7, 8,9, 10,

10
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11,12} and m= {0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13}. Also preferrediss=p=q=rwiths=
{0, 1, 2, 3, 4}, and especially preferredis s = p = q =rwith s = {1, 2, 3}.

If the anionic surfactantis a fluorinated surfactant, it proved to be advantageous if at least one
surfactant is a polyfluoro-alkyl-sulfonic acid or the salt of a polyfluoro-alkyl-sulfonic acid. It is
conceivable in any case that the surfactant is a surfactant containing 1, 2, 3,4, 5,6,7, 8, 9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 or 25 fluorine atoms. Preferred [is] a polyfluoro-
alkyl-sulfonic acid containing 1,2, 3,4,5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16 or 17 fluorine
atoms. The alkyl chain of the polyfluoro-alkyl-sulfonic acid or of the polyfluoro-alkyl sulfonate
may have a length of 1,2, 3,4, 5,6, 7,8, 9, 10, 11 or 12 carbon atoms. If the surfactant occurs as
a salt, it is conceivable, for example, that at least one surfactant is a polyfluoro-alkyl sulfonate
with a counterion that is selected from H', Na*, K", Li", NH," and primary, secondary, tertiary or
quaternary ammonium ions. The primary, secondary, tertiary or quaternary ammonium ions
correspond here, as was already described above, to the formula

((CH2e (CoHapr1 XCqHagr XCHan))N', in which s = {0, 1, 2, 3, 4,5,6},p = {0, 1, 2, 3,4, 5,6},
q=1{0,1,2,3,4,5,6},andr= {0, 1, 2, 3, 4, 5, 6}. Itis conceivable, for example, that the
surfactant is a polyfluoro-alkyl-sulfonic acid containing 1, 2, 3, 4, 5 or 6 fluorine atoms, for
example, hmﬂuomalky]-_Z-mcthylsulfonic acid.

It is also conceivable that the surfactant is a polyﬂqom-alkyl-sulfonic acid containing 6, 7, 8, 9,
10, 11, 12, 13, 14 or 15 fluorine atoms, for example, tridecafluorooctylsulfonic acid. It is thus also
conceivable that the surfactant is a polyfluorooctyl sulfonate with a counterion that is selected
from among H', Na* ions, K* ions, Li” ions, tetraalkylammonium ions, trialkylammonium ions or
dialkylammonium jons, especially selected from among H', Na* ions, K* ions, Li* ions or (CH;-
CH,)4N" ions.

Perfluorcoctylsulfonic acid is also conceivable as a surfactant in yet another embodiment variant.

In any case, a poly- or perfluorinated anionic surfactant according to the present invention may be
a compound corresponding to the formula (C;F(2+1ynHn-SO3)Na®, in which n and m are defined

11
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as above, preferablyn = {4, 5, 6, 7, 8, 9, 10, 11, 12}, namely, a compound that is selected from the
group containing

Sodium butylmonofiuorobutyl sulfonate, sodium diflucrobutyl sulfonate, sodium trifluorobutyl
sulfonate, sodium tetrafluorobutyl sulfonate, sodium pentafluorobutyl sulfonate, sodium
hexafluorobutyl sulfonate, sodium heptafluorobuty! sulfonate, sodium octafluorobutyl sulfonate,
sodium nonaflucrobutyl sulfonate, sodium monofluoropentyl sulfonate, sodium difluoropentyl
sulfonate, sodium triflucropentyl sulfonate, sodium tetrafluoropentyl sulfonate, sodium
pentafluoropentyl sulfonate, sodium hexafluoropentyl sulfonate, sodium heptafluoropentyl
sulfonate, sodium octafluoropentyl sulfonate, sodium nonafluoropenty! sulfonate, sodium
decafluoropenty] sulfonate, sodium undecafluoropentyl sulfonate, sodium monofluorohexyl
sulfonate, sodium diflucrohexyl sulfonate, sodium trifluorohexy! sulfonate, sodium
tetrafluorobexyl sulfonate, sodium pentafluorohexyl sulfonate, sodium hexafluorohexyl sulfonate,
sodium heptafluorohexyl sulfonate, sodium octafluorohexyl sulfonate, sodium nonafluorohexyl
sulfonate, sodium decafluorohexy! sulfonate, sodium undecaftuorohexyl sulfonate, sodium
dodecafluorohexyl sulfonate, sodium tridecafluorohexyl sulfonate, sodium monofluoroheptyl
sulfonate, sodium difluoroheptyl sulfonate, sodium trifluoroheptyl sulfonate, sodium
tetrafluoroheptyl sulfonate, sodium pentafluoroheptyl sulfonate, sodium hexafluoroheptyl
sulfonate, sodium heptafluoroheptyl sulfonate, sodium octafluoroheptyl sulfonate, sodium
nonafluorohepty! sulfonate, sodium decafluoroheptyl sulfonate, sodium undecafluoroheptyl
sulfonate, sodium dodecafluoroheptyl sulfonate, sodium tridecafluoroheptyl sulfonate, sodium
tetradecafluoroheptyl sulfonate, sodium pentadecafluoroheptyl sulfonate, sodium monoﬂuorooctyl
sulfonate, sodium difluorooctyl sulfonate, sodium trifluorooctyl sulfonate, sodium tetrafluorooctyl
sulfonate, sodium pentafluoroocty! sulfonate, sodium hexafluorooctyl sulfonate, sodium
heptafluoroocty! sulfonate, sodium octafluorooctyl sulfonate, sodium nonafluorooctyl sulfonate,
sodium decafluorooctyl sulfonate, sodium undecafluoroocty] sulfonate, sodium dodecafluorooctyl
sulfonate, sodium tridecafluorooctyl sulfonate, sodium tetradecafluorooctyl sulfonate, sodium
pentadecafluorooctyl sulfonate, sodium hexadecafluorooctyl sulfonate, sodium
heptadecafluorooctyl sulfonate, sodium monofluorononyl sulfonate, sodium difluorononyl
sulfonate, sodium trifluorononyl sulfonate, sodium tetrafluorononyl sulfonate, sodium
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pentafluoronony! sulfonate, sodium hexafluorononyl sulfonate, sodium heptafluorononyl
sulfonate, sodium octafluorononyl sulfonate, sodium nonafluorononyl sulfonate, sodium
decafluorononyl sulfonate, sodium undecafluorononyl sulfonate, sodium dodecafluorononyl
sulfonate, sodium tridecafluorononyl sulfonate, sodium tetradecafluorononyl sulfonate, sodium
pentadecafluorononyl sulfonate, sodium hexadecafluorononyl sulfonate, sodium
heptadecaflucronony! sulfonate, sodium octadecafluorononyl sulfonate, sodium
nonadecafluorononyl sulfonate, sodium monofluorodecyl sulfonate, sodium difluorodecyl
sulfonate, sodium triflucrodecyl sulfonate, sodium tetrafluorodecyl sulfonate, sodium
pentafluorodecyl sulfonate, sodium hexaﬂuorédecyl sulfonate, sodium heptafluorodecyl sulfonate,
sodium octafluorodecyl sulfonate, sodium nonafluorodecyl sulfonate, sodium decafluorodecyl
sulfonate, sodium undecafluorodecyl sulfonate, sodium dodecafluorodecyl sulfonate, sodium
tridecafluorodecy! sulfonate, sodium tetradecafluorodecy! sulfonate, sodium pentadecafluorodecyl
sulfonate, sodium hexadecafluorodecyl sulfonate, sodium heptadecafluorodecyl sulfonate, sodium
octadecafluorodecyl sulfonate, sodium nonadecafluorodecyl sulfonate, sodium eicosafluorodecyl
sulfonate, sodium heneicosafluorodecy] sulfonate, sodium monoflucroundecyl sulfonate, sodium
difluoroundecy] sulfonate, sodium trifluoroundecyl sulfonate, sodium tetrafluoroundecyl
sulfonate, sodium pentafluoroundecyl sulfonate, sodium hexafluoroundecyl sulfonate, sodium
heptafluoroundecyl sulfonate, sodium octafluoroundecyl sulfonate, sodium nonafluoroundecyl
sulfonate, sodium decafluoroundecyl sulfonate, sodium undecafluoroundecyl sulfonate, sodium
dodecafluoroundecyl sulfonate, sodium tridecafluoroundecyl sulfonate, sodium
tetradecafluoroundecy! sulfonate, sodium pentadecafluoroundecyl sulfonate, sodium
hexadecafluoroundecyl sulfonate, sodium heptadecafluoroundecyl sulfonate, sodium
octadecafluoroundecyl sulfonate, sodium nonadecafluoroundecyl sulfonate, sodium
eicosafluoroundecyl sulfonate, sodium heneicosafluoroundecyl sulfonate, sodium
docosafluoroundecyl sulfonate, sodium tricosafluoroundecyl sulfonate, sodium
monofluorododecyl sulfonate, sodium difluorododecyl sulfonate, sodium trifluorododecyl
sulfonate, sodium tetrafluorododecyl sulfonate, sodium pentafluorododecy! sulfonate, sodium
hexafluorododecyl sulfonate, sodium heptafluorododecyl sulfonate, sodium octafluorododecyi
sulfonate, sodium nonafluorododecy! sulfonate, sodium decafluorododecyl sulfonate, sodium
undecafluorododecyl sulfonate, sodium dodecafluorododecyl sulfonate, sodium
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tridecafluorododecyl sulfonate, sodium tetradecafluorododecy] sulfonate, sodium
pentadecafluorododecyl sulfonate, sodium hexadecafluorododecyl sulfonate, sodium
heptadecafluorododecyl sulfonate, sodium octadecafluorododecy! sulfonate, sodium
nonadecafluorododecyl sulfonate, sodium eicosafluorododecyl sulfonate, sodium
heneicosafluorododecyl sulfonate, sodium docosafluorododecyl sulfonate, sodium
tricosafluorododecy] sulfonate, sodium tetracosafluorododecyl sulfonate, and sodium
pentacosafluorodedecyl sulfonate.

It is also conceivable that a poly- or perfluorinated anionic surfactant according to the present
invention is a compound correspondingio the formula (CoF aa+1ymHa-S03)K", in which n and m
are defined as above, preferably n = {4, 5, 6, 7, 8, 9, 10, 11, 12}, namely, a compound that is
selected from the group containing

Potassium monofluorobutyl sulfonate, potassium difluorobuty] sulfonate, potassium trifluorobutyl
sulfonate, potassium tetrafluorobutyl sulfonate, potassium pentafluorobuty] sulfonate, potassium
hexafluorobutyl sulfonate, potassium heptafluorobutyl sulfonate, potassium octafluorobutyl
sulfonate, potassium nonafluorobuty] sulfonate, potassium monofluoropentyl sulfonate, potassium
difluoropentyl sulfonate, potassium trifluoropentyl sulfonate, potassium tetrafluoropentyl
sulfonate, potassium pentafluoropentyl sulfonate, potassium hexafluoropentyl sulfonate,
potassium heptafluoropentyl sulfonate, potassium octafluoropentyl sulfonate, potassium
nonaflucropentyl sulfonate, potassium decafluoropenty! sulfonate, potassium undecafluoropentyl
sulfonate, potassium monofluorohexyl sulfonate, potassium difluorohexy! sulfonate, potassium
trifluorohexyl sulfonate, potassium tetrafluorohexyl sulfonate, potassium pentafluorohexyl
sulfonate, potassium hexafluorohexyl sulfonate, potassium heptaftuorohexy! sulfonate, potassium
octafluorohexyl sulfonate, potassium nonafluorohexyl sulfonate, potassium decafluorohexyl
sulfonate, potassium undecafluorohexyl sulfonate, potassium dodecafluorohexyl sulfonate,
potassium tridecafluorohexyl sulfonate, potassium monofluoroheptyl sulfonate, potassium
difluorohepty] sulfonate, potassium trifluoroheptyl sulfonate, potassium tetrafluorcheptyl
sulfonate, potassium pentfluoroheptyl sulfonate, potassium hexafluoroheptyl sulfonate, potassium
heptafluoroheptyl sulfonate, potassium octafluorobeptyl sulfonate, potassium nonafluoroheptyl
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sulfonate, potassium decafluoroheptyl sulfonate, potassium undecafluoroheptyl sulfonate,
potassium dodecafluoroheptyl sulfonate, potassium tridecafluorohepty! sulfonate, potassium
tetradecafluoroheptyl sulfonate, potassium pentadecafluoroheptyl sulfonate, potassium
monoflucrooctyl sulfonate, potassium difluoroocty] sulfonate, potassium trifluorooctyl sulfonate,
potassium tetrafluorooctyl sulfonate, potassium pentafluorooctyl sulfonate, potassium
hexafluorooctyl sulfonate, potassium heptafluorooctyl sulfonate, potassium octafluorooctyl
sulfonate, potassium nonafluorooctyl sulfonate, potassium decafluorooctyl sulfonate, potassium
undecafluorooctyl sulfonate, potassium dodecafluorooctyl sulfonate, potassium tridecafluorooctyl
sulfonate, potassium tcuﬁdecaﬂuorooctyl sulfonate, potassium pentadecafluorooctyl sulfonate,
potassium hexadecafluorooctyl sulfonate, potassium heptadecafluorooctyl sulfonate, potassium
monofluorononyl sulfonate, potassium diflucrononyl sulfonate, potassium trifluorononyl
sulfonate, potassium tetrafluoronony! sulfonate, potassium pentafluorononyl sulfonate, potassium
hexafluoronony! sulfonate, potassium heptafluorononyl sulfonate, potassium octafluorononyl
sulfonate, potassium nonafluorononyl sulfonate, potassium decafluorononyl sulfonate, potassium
undecafluorononyl sulfonate, potassium dodecafluorononyl sulfonate, potassium
tridecafluoronony! sulfonate, potassium tetradecafluorononyl sulfonate, potassium
pentadecafluorononyl sulfonate, potassium hexadecafluorononyl sulfonate, potassium
heptadecafluorononyl sulfonate, potassium octadecafluoronony! sulfonate, potassium
nonadecafluorononyl sulfonate, potassium monofluorodecyl sulfonate, potassium difluorodecyl
sulfonate, potassium trifluorodecyl sulfonate, potassium tetrafluorodecyl sulfonate, potassium
pentafluorodecy] sulfonate, potassium hexafluorodecyl sulfonate, potassium heptafluorodecyl
sulfonate, potassium octafluorodecyl sulfonate, potassium nonafluorodecy! sulfonatc, potassium
decafluorodecy! sulfonate, potassium undecafluorodecyl sulfonate, potassium dodecafluorodecyl
sulfonate, potassium tridecafluorodecyl sulfonate, potassium tetradecafluorodecyl sulfonate,
potassium pentadecafluorodecyl sulfonate, potassium hexadecafluorodecyl sulfonate, potassium
heptadecafluorodecyl sulfonate, potassium octadecylfluorodecyl sulfonate, potassium
nonadecafluorodecyl sulfonate, potassium eicosafluorodecyl sulfonate, potassium
heneicosafluorodecyl sulfonate, potassium monofluoroundecyl sulfonate, potassium
difluoroundecyl sulfonate, potassium trifluoroundecyl sulfonate, potassium tetrafluoroundecyl

sulfonate, potassium pentafluoroundecy! sulfonate, potassium hexafluoroundecyl sulfonate,

15

CA 3062658 2019-11-26



85424476

10

15

20

25

30

potassium heptafluoroundecyl sulfonate, potassium octafluoroundecyl sulfonate, potassium
nonafluoroundecyl sulfonate, potassium decafluoroundecyl sulfonate, potassium
undecafluoroundecy! sulfonate, potassium dodecafluoroundecyl sulfonate, potassium
tridecafluoroundecy! sulfonate, potassium tetradecafluoroundecyl sulfonate, potassium
pentadecafluoroundecyl sulfonate, potassium hexadecafluoroundecyl sulfonate, potassium
heptadecafluoroundecyl sulfonate, potassium octadecafluoroundecyl sulfonate, potassium
nonadecafluoroundecyl sulfonate, potassium eicosafluoroundecyl sulfonate, potassium
heneicosafluoroundecyl sulfonate, potassium docosafluoroundecyl sulfonate, potassium
tricosafluoroundecy! sulfonate, potassium monofluorododecyl sulfonate, potassium
difluorododecyl sulfonate, potassium trifluorododecyl sulfonate, potassium tetraflucrododecy!
sulfonate, potassium pentafluorododecyl sulfonate, potassium hexafluorododecyl sulfonate,
potassium heptafluorododecyl sulfonate, potassium octafluorododecyl sulfonate, potassium
nonafluorododecy! sulfonate, potassium decafluorododecyl sulfonate, potassium
undecafluorododecyl sulfonate, potassium dodecafluorododecyl sulfonate, potassium
tridecafluorododecyl sulfonate, potassium tetradecafluorododecyl sulfonate, potassium
pentadecafluorododecyl sulfonate, potassium hexadecafluorododecyl sulfonate, potassium
heptadecafluorododecyl sulfonate, potassium octadecafluorododecyl sulfonate, potassium
nonadecafluorododecy! sulfonate, potassium eicosaflucrododecyl sulfonate, potassium
heneicosafluorododecyl sulfonate, potassium docosafluorododecyl sulfonate, potassium
tricosafluorododecyl sulfonate, potassium tetracosafluorododecyl sulfonate, and potassium
pentacosafluorododecy] sulfonate.

Furthermore, it is conceivable that the poly- or perfluorinated anionic surfactant according to the
present invention is a compound corresponding to the formula (C.F (MI)mm-SO{)Lit in which n
and m arc defined as above, preferablyn= {4, 5,6,7,8,9, 10, 11, 12}, namely, a compound that
is selected from the group containing lithium monofluorobutyl sulfonate, lithium difluorobutyl
sulfonate, lithium trifluorobuty! sulfonate, lithium tetrafluorobuty! sulfonate, lithium
pentafluorobutyl sulfonate, lithium hexafluorobutyl sulfonate, lithium heptafluorobutyl sulfonate,
lithium octafluorobutyl sulfonate, lithium nonafluorobutyl sulfonate, lithium monofluoropentyl

sulfonate, lithium difluoropenty! sulfonate, lithium trifluoropentyl sulfonate, lithjum
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tetrafluoropentyl sulfonate, lithium pentafluoropentyl sulfonate, lithium hexafluoropentyl
sulfonate, lithium heptafluoropenty! sulfonate, lithium octafluoropentyl sulfonate, lithinm
nonafluoropenty! sulfonate, lithium decafluoropentyl sulfonate, lithium undecafluoropentyl
sulfonate, lithium monofluorohexyl sulfonate, lithium difluorohexyl sulfonate, lithium
trifluorohexyl sulfonate, lithium tetrafluorohexyl sulfonate, lithium pentafluorohexyl sulfonate,
lithium hexafluorohexyl sulfonate, lithium heptafluorohexyl sulfonate, lithium octafluorobexyl
sulfonate, lithium nonafluorohexyl sulfonate, lithium decafluorohexyl sulfonate, lithium
undecafluorohexyl sulfonate, lithium dodecafluorohexy! sulfonate, lithium tridecafluorohexyl
sulfonate, lithium monofluoroheptyl sulfonate, lithium difluorohepty! sulfonate, lithium
trifluoroheptyl sulfonate, lithium tetrafluoroheptyl sulfonate, lithium pentafluoroheptyl sulfonate,
lithium hexafluoroheptyl sulfonate, lithium heptafluoroheptyl sulfonate, lithium octafluoroheptyl
sulfonate, lithium nonafluoroheptyl sulfonate, lithium decafluoroheptyl sulfonate, lithium
undecafluoroheptyl sulfonate, lithium dodecafluoroheptyl sulfonate, lithium tridecafluoroheptyl
sulfonate, lithium tetradecafluoroheptyl sulfonate, lithium pentadecafluorohepty! sulfonate,
lithium monofluoroocty! sulfonate, lithium difluorooctyl sulfonate, lithium trifluorooctyl
sulfonate, lithium tetrafluorooctyl sulfonate, lithium pentafluorooctyl sulfonate, lithium
hexafluorooctyl sulfonate, lithium heptafluorooctyl sulfonate, lithium octafluorooctyl sulfonate,
lithium nonafluorooctyl sulfonate, lithium decafluorooctyl sulfonate, lithium undecafluorooctyl
sulfonate, lithium dodecafluorooctyl sulfonate, lithium tridecafluorooctyl sulfonate, lithium
tetradecafluorooctyl sulfonate, lithium pentadecafluorooctyl sulfonate, lithium
hexadecafluorooctyl sulfonate, lithium heptadecafluorooctyl sulfonate, lithium monofluorononyl
sulfonate, lithium difluorononyl sulfonate, lithium trifluorononyl sulfonate, lithium
tetrafluorononyl sulfonate, lithium pentafluorononyl sulfonate, lithium hexafluorononyl sulfonate,
lithium heptafluoronony! sulfonate, lithium octafluorononyl sulfonate, lithium nonafluorononyl
sulfonate, lithium decafluorononyl sulfonate, lithium undecafluorononyl sulfonate, lithium
dodecaflucronony! sulfonate, lithium tridecafluorononyl sulfonate, lithium tetradecafluorononyl
sulfonate, lithium pentadecafluoronony! sulfonate, lithium hexadecafluorononyl sulfonate, lithium
heptadecafluoronony! sulfonate, lithium octadecafluorononyl sulfonate, lithium
nonadccafluorononyl sulfonate, lithium monofluorodecyl sulfonate, lithium difluorodecyl
sulfonate, lithium trifluorodecyl sulfonate, lithium tetrafluorodecyl sulfonate, lithium
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pentafluorodecyl sulfonate, lithium hexafluorodecyl sulfonate, lithium heptafluorodecyl sulfonate,
lithium octafluorodecyl sulfonate, lithium nonafluorodecyl sulfonate, lithium decafluorodecyl
sulfonate, lithium undecafluorodecyl sulfonate, lithium dodecafluorodecyl sulfonate, lithjum
tridecafluorodecyl sulfonate, lithium tetradecafluorodecyl sulfonate, lithium pentadecafluorodecyl
sulfonate, lithium hexadecafluorodecyl sulfonate, lithium heptadecafluorodecyl sulfonate, lithium
octadecafluorodecyl sulfonate, lithium nonadecafluorodecyl sulfonate, lithium eicosafluorodecyl
sulfonate, lithium heniecosafluorodecy! sulfonate, lithium monofluoroundecyl sulfonate, lithium
difluoroundecyl sulfonate, lithium trifluoroundecyl sulfonate, lithium tetrafluoroundecyl sulfonate,
lithium pentafluoroundecyl sulfonate, lithium hexafluoroundecyl sulfonate, lithjum
heptafluoroundecyl sulfonate, lithium octafluoroundecyl sulfonate, lithium nonafluoroundecyl
sulfonate, lithtum decafluoroundecyl sulfonate, lithtum undecafluoroundecyl sulfonate, lithium
dodecafluoroundecyl sulfonate, lithjum tridecafluoroundecyl sulfonate, lithium
tetradecafluoroundecy! sulfonate, lithium pentadecafluoroundecyl sulfonate, lithium
hexadecafluoroundecyl sulfonate, lithium heptadecafluoroundecyl sulfonate, lithium
octadecafluoroundecyl sulfonate, lithium nonadecaundecy] sulfonate, lithium
nonadecafluoroundecyl sulfonate, lithium eicosaflucroundecyl sulfonate, lithium
heneicosafluoroundecyl sulfonate, lithium docosafluoroundecyl sulfonate, lithium
tricosafluoroundecy! sulfonate, lithium monofluorododecyl sulfonate, lithium diflucrododecyl
sulfonate, lithium triflucrododecyl sulfonate, lithium tetrafluorododecyl sulfonate, lithium
pentafluorododecyl sulfonate, lithium hexafluorododecyl sulfonate, lithium heptafluorododecyl
sulfonate, lithium octafluorododecyl suifonate, lithium nonafluorododecyl sulfonate, lithium
decafluorododecyl sulfonate, lithium undecafluorododecyl sulfonate, lithium dodecafluorododecylt
sulfonate, lithium tridecafluorododecyl sulfonate, lithium tetradecafluorododecyl sulfonate,
lithium pentadecafluorododecyl sulfonatc, lithium hexadecafluorododecyl sulfonate, lithium
heptadecafluorododecyl! sulfonate, lithium octadecafluorododecyl sulfonate, lithium
nonadecafluorododecyl sulfonate, lithium eicosafluorododecy! sulfonate, lithium
heneicosafluorododecyl sulfonate, lithium docosafluorododecy] sulfonate, lithium
tricosafluorododecyl sulfonate, lithium tetracosafluorododecy! sulfonate, and lithium
pentacosafluorododecyl sulfonate.
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It is, furthermore, conceivable that the poly- or perfluorinated anionic surfactant according to the
present invention is a compound corresponding to the formula (CF 241y mHm-S03
)((C,}lzﬂ[XCPI{zrl)(Cqu[)(CrHZﬂl))w, in whichs={0,1,2,3,4,5,6},p=1{0,1,2,3,4,5,
6},q=1{0,1,2,3,4,5,6},and r= {0, 1, 2, 3, 4, 5, 6}, in which n and m are defined as above,
preferablyn = {4, 5, 6, 7, 8,9, 10, 11, 12}, for example, a compound that is selected from the
group containing ammonium monofluorobutyl sulfonate, ammonium difluorobutyl sulfonate,
ammonium trifluorobutyl sulfonate, ammonium tetrafluorobutyl sulfonate, ammoniuvm
pentaflucrobutyl sulfonate, ammonium hexafluorobutyl sulfonate, ammonium heptafiuorobutyl
sulfonate, ammonium octafluorobutyl sulfonate, ammonium nonafluorobuty! sulfonate,
ammonium monofluoropentyl sulfonate, ammonium difluoropentyl sulfonate, ammonium
trifluoropenty! sulfonate, ammonium tetrafluoropentyl sulfonate, ammonium pentafluoropentyl
sulfonate, ammonium hexafluoropentyl sulfonate, ammonium heptafluoropentyl sulfonate,
ammonium octafluoropentyl sulfonate, atnmonium nonaflucropentyl sulfonate, ammonium
decafluoropentyl sulfonate, ammonium undecafluoropentyl sulfonate, ammonium
monofluorohexyl sulfonate, ammonium difluorohexyl sulfonate, ammonium trifluorohexyl
sulfonate, ammonium tetrafluorohexyl sulfonate, ammonijum pentafluorohexyl sulfonate,
ammonium hexafluorohexyl sulfonate, ammonium heptafluorohexyl sulfonate, ammonium
octafluorohexyl sulfonate, ammonium nonafluorohexy! sulfonate, ammonium decafluorohexyl
sulfonate, ammonium undecafluorohexyl sulfonate, ammonium dodecafluorohexy! sulfonate,
ammonium tridecafluorohexyl sulfonate, ammonium monofluoroheptyl sulfonate, ammonium
difluroheptyl sulfonate, ammonium trifluoroheptyl sulfonate, ammonium tetrafluoroheptyl
sulfonate, ammonium pentafluoroheptyl sulfonate, ammonium hexafluroheptyl sulfonate,
ammonium heptafluoroheptyl sulfonate, ammonium octafluoroheptyl sulfonate, ammonium
nonaflucroheptyl sulfonate, ammonium decafluoroheptyl sulfonate, ammonium
undecafluoroheptyl sulfonatc, ammonium dodecafluoroheptyl sulfonate, ammonium
tridecafluoroheptyl sulfonate, ammonium tetradecafluoroheptyl sulfonate, ammonium
pentadecafluoroheptyl sulfonate, ammonium monofluorooctyl sulfonate, ammonium
difluoroooctyl sulfonate, ammonium trifluorooctyl sulfonate, ammonium tetrafluorooctyl
‘sulfonate, ammonium pentafluorooctyl sulfonate, ammonium hexafluoroocty! sulfonate,

ammonium heptafluorooctyl sulfonate, ammonium octafluorooctyl sulfonate, ammonium
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nonafluorooctyl sulfonate, ammonium decafluorooctyl suifonate, ammonium undecafluorooctyl
sulfonate, ammonium dedecafluorooctyl sulfonate, ammonium tridecafluorooctyl sulfonate,
ammonium tetradecaflucrooctyl sulfonate, ammonium pentadecafluorooctyl sulfonate, ammonium
hexadecafluorooctyl sulfonate, ammonium heptadecafluorooctyl sulfonate, ammonium
monofluorononyl sulfonate, ammonium difluoronony] sulfonate, ammonium trifluorononyl
sulfonate, ammonium tetrafluorononyl sulfonate, ammonium pentafluorononyl sulfonate,
ammonium bexafluoronony! sulfonate, ammonium heptafluorononyl sulfonate, ammonium
octafluorononyl sulfonate, ammonium nonafluorononyl sulfonate, ammonium decafluorononyl
sulfonate, ammonium undecafluorononyl sulfonate, ammonium dodecafluorononyl sulfonate,
ammonium tridecafluorononyl sulfonate, ammonium tetradecafluorononyl sulfonate, ammonium
pentadecafluoronony] sulfonate, ammonium hexadecafluorononyl sulfonate, ammonjum
heptadecafluoronony! sulfonate, ammonium octadecafluorononyl sulfonate, ammonium
nonadecafluoronony] sulfonate, ammonium monofluorodecyl sulfonate, ammonium difluorodecyl
sulfonate, ammonium trifluorodecyl sulfonate, ammonium tetrafluorodecy! sulfonate, ammonium
pentafluorodecy! sulfonate, ammonium hexafluorodecyl sulfonate, ammonium heptafluorodecyl
sulfonate, ammonium octafluorodecyl sulfonate, ammonium nonafluorodecyl sulfonate,
ammonium decafluorodecy] sulfonate, ammonium undecafluorodecy! sulfonate, ammonium
dodecafluorodecyl sulfonate, ammonium tridecafluorodecyl sulfonate, ammonjum
tetradecafluorodecyl sulfonate, ammonium pentadecafluorodecyl sulfonate, ammonium
hexadecafluorodecyl sulfonate, ammonium heptadecafluorodecy! sulfonate, ammonium
octadecafluorodecyl sulfonate, ammonium nonadecafluorodecyl sulfonate, ammonium
eicosafluorodecyl sulfonate, ammonium heneicosafluorodecyl sulfonate, ammonium
monofluoroundecyl sulfonate, ammonium difluoroundecyl sulfonate, ammonium trifluoroundecyl
sulfonate, ammonium tetrafluoroundecyl sulfonate, ammonium pentafluoroundecyl sulfonate,
ammonium hexafluoroundecyl sulfonate, ammonium heptafluoroundecyl sulfonate, ammonium
octafluoroundecyl sulfonate, ammonium nonafluoroundecy! sulfonate, ammonium
decafluoroundecyl sulfonate, ammonium undecafluoroundecyl sulfonate, ammonium
dodecafluoroundecy sulfonate, ammonium tridecafluoroundecyl sulfonate, ammonjum
tetradecafluoroundecyl sulfonate, ammonium pentadecafluoroundecyl sulfonate, ammonium

hexadecafluoroundecy] sulfonate, ammonium heptadecafluoroundecy] sulfonate, ammonium
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octadecafluoroundecyl sulfonate, ammonium nonadecafluoroundecyl sulfonate, ammonium
eicosafluoroundecyl sulfonate, ammonium heneicosafluoroundecyl sulfonate, ammonium
docosafluoroundecyl sulfonate, ammonium tricosafluoroundecyl sulfonate, ammonium
monofluorododecy! sulfonate, ammonium difluorodedecyl sulfonatc, ammonium trifluorododecyl
sulfonate, ammonium tetrafluorododecyl sulfonate, ammonium pentafluorododecyl sulfonate,
ammonium hexafluorododecyl sulfonate, ammonium heptafluorododecyl sulfonate, ammonium
octafluorododecyl sulfonate, ammonium nonafluorododecyl sulfonate, ammonium
decafluorododecyl sulfonate, ammonium undecafluorododecyl sulfonate, ammonium
dodecafluorododecy! sulfonate, ammonium tridecafluorododecyl sulfonate, ammonium
tetradecafluorododecyl sulfonate, ammonium pentadecafluorododecyl sulfonate, ammonium
hexadccafluorododecyl sulfonate, ammonium heptadecafluorododecyl sulfonate, ammonium
octadecafluorododecyl sulfonate, ammonium nonadecafluorododecy! sulfonate, ammonium
eicosafluorododecyl sulfonate, ammonium heneicosafluorododecyl sulfonate, ammonium
docosafluorododecyl sulfonate, ammonium tricosafluorododecyl sulfonate, ammonium
tetracosafluorododecyl sulfonate, ammenium pentacosafluorododecyl sulfonate, alkylammonium
monofluorobutyl sulfonate, alkylammonium difluorobutyl sulfonate, alkylammonium
trifluorobutyl sulfonate, alkylammonium tetrafluorobutyl sulfonate, alkylammonium
pentafluorobutyl sulfonate, alkylammonium hexafluorobutyl sulfonate, alkylammonium
heptafluorcbutyl sulfonate, alkylammonium octafluorobutyl sulfonate, alkylammonium
nonaflucrobutyl sulfonate, alkylammonium monofluoropentyl sulfonate, alkylammonium
difluoropentyl sulfonate, alkylammonium trifluoropentyl sulfonate, alkylammonium
tetrafluoropenty! sulfonate, alkylammonium pentafluoropentyl sulfonate, alkylammonium
hexaflucropentyl sulfonate, alkylammonium heptzafluoropentyl sulfonate, alkylammonium
octafluoropentyl sulfonate, alkylammonium nonafluoropenty] sulfonate, alkylammonium
decafluoropenty! sulfonate, alkylammonium undecafluoropentyl sulfonate, alkylammonium

monofluorohexyl sulfonate, alkylammonium difluorohexyl sulfonate, alkylammonium
trifluorohexyl sulfonate, alkylammonium tetrafluorohexyl sulfonate, alkylammonium
pentafluorohexyl sulfonate, alkylammonium hexafluorohexyl sulfonate, alkylammonium
heptafluorohexyl sulfonate, alkylammonium octafluorohexyl sulfonate, alkylammonium

nonafluorohexyl sulfonate, alkylammonium decafluorohexyl sulfonate, alkylammonium
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undecafluorohexyl sulfonate, alkylammonium dodecafluorohexyl sulfonate, alkylammonium
tridecafluorohexyl sulfonate, alkylammonium monofluoroheptyl sulfonate, alkylammonium
difluoroheptyl sulfonate, alkylammonium trifluoroheptyl sulfonate, alkylammonium
tetrafluoroheptyl sulfonate, alkylammonium pentafluoroheptyl sulfonate, alkylammonium
hexafluorohepty! sutfonate, alkylammonium heptafluorobeptyl sulfonate, alkylammonium
octafluorchepty! sulfonate, alkylammonium nonafluoroheptyl sulfonate, alkylammonium
decafluoroheptyl sulfonate, alkylammonium undecafluoroheptyl sulfonate, alkylammonium
dodecafluoroheptyl sulfonate, alkylammonium tridecafluoroheptyl sulfonate, alkylammonium
tetradecafluoroheptyl sulfonate, alkylammonium pentadecafluoroheptyl sulfonate,
alkylammonium monofluorooctyl sulfonate, alkylammonium difluorooctyl sulfonate,
alkylammonium trifluorooctyl sulfonate, alkylammonium tetrafluorooctyl sulfonate,
alkylammonium pentafluorooctyl sulfonate, alkylammonium hexafluorooctyl sulfonate,
alkylammonium heptafluorooctyl sulfonate, alkylammonijum octafluorooctyl sulfonate,
alkylammonium nonafluorooctyl sulfonate, alkylammonium decafluorooctyl sulfonate,
alkylammonium undecafluoroocty! sulfonate, alkylammonium dodecafluorooctyl sulfonate,
alkylammonium tridecafluorooctyl sulfonate, alkylammonium tetradecafluorooctyl sulfonate,
alkylammonium pentadecafluorooctyl sulfonate, alkylammonium hexadecafluorooctyl sulfonate,
alkylammonium heptadecafluorooctyl sulfonate, alkylammonium monofluorononyl sulfonate,
alkylammonium diflucronony! sulfonate, alkylammonium trifluorononyl sulfonate,
alkylammonium tetrafluorononyl sulfonate, alkylammonium pentafluorononyl sulfonate,
alkylammonium hexafluorononyl sulfonate, alkylammonijum heptafluoronony! sulfonate,
alkylammonium octafluorononyl sulfopate, alkylammonium nonafluorononyl sulfonate,
alkylammonium decafluorononyl sulfonate, alkylammonium undecafluorononyl sulfonate,
alkylammonium dodecafluorononyl sulfonate, alkylammonium tridecafluoronony} sulfonate,
alkylammonium tetradecafluorononyl sulfonate, alkylammonium pentadecafluorononyl sulfonate,
alkylammonium hexadecafluorononyl sulfonate, alkylammonium heptadecafluorononyl sulfonate,
alkylammonium octadecafluorononyl sulfonate, ammonium nonadecafluorononyl sulfonate,
alkylammonium monofluorodecyl suifonate, alkylammonium difluorodecyl sulfonate,
alkylammonium trifluorodecyl sulfonate, alkylammonium tetrafluorodecyl sulfonate,
alkylammonium pentafluorodecyl sulfonate, alkylaramonium hexafluorodecyl sulfonate,
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alkylammonium heptafluorodecyl sulfonate, alkylammonium octafluorodecy! sulfonate,
alkylammonium nonafluorodecyl sulfonate, alkylammonium decafluorodecyl sulfonate,
alkylammonium undecafluorodecyl sulfonate, alkylammonium dodecafluorodecyl sulfonate,
alkylammonium tridccafluorodecyl sulfonate, alkylammonium tetradecafluorodecyl sulfonate,
alkylamnmonium pentadecafluorodecyl sulfonate, alkylammonium hexadecafluorodecyl sulfonate,
alkylammonium heptadecafluorodecyl sulfonate, alkylammonium octadecafluorodecyl sulfonate,
alkylammonium nonadecafluorodecyl sulfonate, alkylammonium eicosafluorodecyl sulfonate,
alkylammonium heneicosafluorodecyl sulfonate, alkylammonium monofluoroundecyl sulfonate,
alkylammonium difluoroundecyl sulfonate, alkylammonium triflucroundecyl sulfonate,
alkylammonium tetrafluoroundecyl sulfonate, alkylammonium pentafluoroundecyl sulfonate,
alkylammonium hexafluoroundecyl sulfonate, alkylammonium heptafluoroundecyl sulfonate,
alkylammonium octafluoroundecy! sulfonate, alkylammonium nonafluoroundecyl suifonate,
alkylammonium decafluoroundecy! sulfonate, alkylammonium undecafluoroundecyl sulfonate,
alkylammonium dodecafluoroundecyl sulfonate, alkylammonium tridecafluoroundecy! sulfonate,
alkylammonium tctradecafluoroundccyl sulfonate, alkylammonium pentadecafluoroundecyl
sulfonate, alkylammonium hexadecafluoroundecyl sulfonate, alkylammonium
heptadecafluoroundecyl sulfonate, alkylammonium octadecafluoroundecyl sulfonate,
alkylammonium nonadecafluoroundecyl sulfonate, alkylammonium eicosafluoroundecyl
sulfonate, alkylammonium heneicosafluoroundecyl sulfonate, alkylammonium
docosafluoroundecyl sulfonate, alkylammonium tricosafluoroundecyl sulfonate, alkylammonium
monofluorododecyl sulfonate, alkylammonjum difluorododecy! sulfonate, alkylammonium
trifluorododecy! sulfonate, alkylammonium tetrafluorododecyl sulfonate, alkylammonium
pentafluorododecyl sulfonate, alkylammonium hexafluorododecyl sulfonate, alkylammonium
heptafluorododecyl sulfonate, alkylammonium octafluorododecy! sulfonate, alkylammonium
nonafluorododecyl sulfonate, alkylammonium decaflucrododecyl sulfonate, alkylammonium
undecafluorododecy! sulfonate, alkylammonium dodecafluorododecyl sulfonate, alkylammonium
tridecafluorododecyl sulfonate, alkylammonium tetradecafluorododecyl sulfonate,
alkylammonium pentadecafluorododecy! sulfonate, alkylammonium hexadecafluorododecyl
sulfonate, alkylammonium heptadecafluorododecyl sulfonate, alkylammonium
octadecafluorododecyl sulfonate, alkylammonium nonadecafluorododecyl sulfonate,
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alkylammonium eicosafluorododecyl sulfonate, alkylammonium heneicosafluorododecyl
sulfonate, alkylammonium docosafluorododecyl sulfonate, alkylammonium tricosaflucrododecyl
sulfonate, alkylammonium tetracosafluorododecyl sulfonate, alkylammonium
pentacosafluorododecyl sulfonate, dialkylammonium monofluorobutyl sulfonate,
dialkylammonium diflucrobutyl sulfonate, dialkylammonium trifluorobutyl sulfonate,
dialkylammonium tetrafluorobutyl sulfonate, dialkylammonium pentafluorobutyl sulfonate,
dialkylammonium hexafluorobutyl sulfonate, dialkylammonium heptafluorobutyl sulfonate,
dialkylammonium octafluorobutyl sulfonate, dialkylammonium nonafluorobutyl sulfonate,
dialkylammonium monofluoropentyl sulfonate, dialkylammonium difluoropentyl sulfonate,
dialkylammonium trifluoropentyl sulfonate, dialkylammonium tetrafluoropentyl sulfonate,
dialkylammonium pentafluoropentyl sulfonate, dialkylammonium hexafluoropentyl sulfonate,
dialkylammonium heptafluoropenty! sulfonate, dialkylammonium octafluoropentyl sulfonate,
dialkylammonium nonafluoropentyl sulfonate, dialkylammonivm decafluoropentyl sulfonate,
dialkylammonium undecafluoropentyl sulfonate, dialkylammonium monofluorohexyl sulfonate,
dialkylammonium difluorohexy! sulfonate, dialkylammonium trifluorohexyl sulfonate,
dialkylammonium tetrafluorohexyl sulfonate, dialkylammonium pentafluorohexyl sulfonate,
dialkylammonium hexafluorohexyl sulfonate, dialkylammonium heptafluorohexyl sulfonate,
dialkylammonium octafluorohexyl sulfonate, dialkylammonium nonafluorohexyl sulfonate,
dialkylammonium decafluorohexyl sulfonate, dialkylammonium undecafluorohexyl sulfonate,
dialkylammonium dodecafluorohexy! sulfonate, dialkylammonium tridecafluorohexyl sulfonate,
dialkylammonium monofluoroheptyl sulfonate, dialkylammonium difluoroheptyl sulfonate,
dialkylammonium trifluoroheptyl sulfonate, dialkylammonium tetrafluorobeptyl sulfonate,
dialkylammonium pentafluoroheptyl sulfonate, dialkylammonium hexafluoroheptyl sulfonate,
dialkylammonium heptafluoroheptyl sulfonate, dialkylammonium octafluoroheptyl sulfonate,
dialkylammonium nonafluoroheptyl sulfonate, dialkylammonium decafluoroheptyl sulfonate,
dialkylammonium undecafluoroheptyl sulfonate, dialkylammonium dodecafluoroheptyl sulfonate,
dialkylammonium tridecafluorcheptyl sulfonate, dialkylammonium tetradecafluoroheptyl
sulfonate, dialkylammonium pentadecafluoroheptyl sulfonate, dialkylammonium monofluorooctyl
sulfonate, dialkylammonium difluorooctyl sulfonate, dialkylammonium trifluorooctyl sulfonate,

dialkylammonium tetrafluorooctyl sulfonate, dialkylammonium pentafluorooctyl sulfonate,
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dialkylammonium hexafluorcoctyl sulfonate, dialkylammonium heptaflucrooctyl sulfonate,
dialkylammonium octafluorooctyl sulfonate, dialkylammonium nonafluorooctyl sulfonate,
dialkylammonium decafluorooctyl sulfonate, dialkylammonium undecafluorooctyl sulfonate,
dialkylammonium dodecafluorooctyl sulfonate, dialkylammonium tridecafluorooctyl sulfonate,
dialkylammonium tetradecafluorooctyl sulfonate, dialkylammonium pentadecafluorooctyl
sulfonate, dialkylammonium hexadecafluorooctyl sulfonate, dialkylammonium
heptadecafluoroocty! sulfonate, dialkylammonium monofluorononyl sulfonate, dialkylammonium
difluoronony! sulfonate, dialkylammonium trifluorononyl sulfonate, dialkylammonium
tetrafluorononyl sulfonate, diatkylammonium pentafluoronony! sulfonate, dialkylammonium
hexafluorononyl sulfonate, dialkylammonium heptaflnorononyl sulfonate, dialkylammonium
octafluorononyl sulfonate, dialkylammonijum nonafluorononyl sulfonate, dialkylammonium
decafluorononyl sulfonate, dialkylammonium undecafluorononyl sulfonate, dialkylammonium
dodecafluoronony! sulfonate, dialkylammonium tridecafluorononyl suifonate, dialkylammonium
tetradecafluorononyl sulfonate, dialkylammonium pentadecafluorononyl sulfonate,
dialkylammonium hexadecafluorononyl sulfonate, dialkylammonium heptadecafluorononyl
sulfonate, diatkylammonium octadecafluorononyl sulfonate, dialkylammonium
nonadecafluoronony! sulfonate, dialkylammonium monofluorodecyl sulfonate, dialkylammonium
difluorodecyl sulfonate, dialkylammonium trifluorodecyl sulfonate, dialkylammonium
tetrafluorodecy! sulfonate, dialkylammonium pentafluorodecyl sulfonate, dialkylammonium
hexafluorodecyl sulfonate, dialkylammonium heptafluorodecyl sulfonate, dialkylammonium
octafluorodecyl sulfonate, dialkylammonium nonafluorodecyl sulfonate, dialkylammonium
decafluorodecyl sulfonate, dialkylammonium undecafluorodecyl sulfonate, dialkylammonium
dodecafluorodecy! sulfonate, dialkylammonium tridecafluorodecyl sulfonate, dialkylammonium
tetradecafluorodecyl sulfonate, dialkylammonium pentadecafluorodecyl sulfonate,
dialkylammonium hexadecafluorodecyl sulfonate, dialkylammonium heptadecafluorodecyl
sulfonate, dialkylammonium octadecafluorodecyl sulfonate, dialkylarsmonium
nonadecafluorodecyl sulfonate, dialkylammonium eicosafluorodecy! sulfonate, dialkylammonium
heneicosafluorodecyl sulfonate, dialkylammonium monofiuoroundecy! sulfonate,
dialkylammonium difluoroundecyl sulfonate, dialkylammonium triflucroundecyl sulfonate,

dialkylammonium tetrafluoroundecyl sulfonate, dialkylammonium pentafluoroundecy! sulfonate,
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dialkylammonium hexafluoroundecyl sulfonate, dialkylammonium heptafluoroundecyl sulfonate,
dialkylammonium octafluoroundecyl sulfonate, dialkylammonium nonafluoroundecyl sulfonate,
dialkylammonium decafluoroundecyl sulfonate, dialkylammonium undecafluoroundecyl
sulfonate, dialkylammonium dodecafluoroundecy! sulfonate, dialkylammonium
tridecafluoroundecyl sulfonate, dialkylammonium tetradecafluoroundecyl sulfonate,
dialkylammonium pentadecafluoroundecyl sulfonate, dialkylammonium hexadecafluoroundecyl
sulfonate, dialkylammonium heptadecafluoroundecyl sulfonate, dialkylammonium
octadecafluoroundecyl sulfonate, dialkylammonium nonadecafluoroundecyl sulfonate,
dialkylammonium eicosafluoroundecy! sulfonate, dialkylammonium heneicosafluoroundecy!
sulfonate, dialkylammonium docosafluoroundecyl sulfonate, dialkylammonium
tricosafluoroundecyl sulfonate, dialkylammonium monofluorododecyl sulfonate,
dialkylammonium difluorododecy! sulfonate, dialkylammonium triflucrododecyl sulfonate,
dialkylammonium tetrafluorododecyl sulfonate, dialkylammonium pentafluorododecy! sulfonate,
dialkylammonium hexafluorododecy! sulfonate, dialkylammonium heptafluorododecyl sulfonate,
dialkylammonium octafluorododecy! sulfonate, dialkylammonium nonafluorododecy! sulfonate,
dialkylammonium decafluorododecyl sulfonate, dialkylammonium undecafluorododecyl
sulfonate, dialkylammonium dodecafluorododecyl sulfonate, dialkylammonium
tridecafluorododecyl sulfonate, dialkylammonium tetradecafluorododecyl sulfonate,
dialkylammonium pentadecafluorododecyl sulfonate, dialkylammonium hexadecafluorododecyl
sulfonate, dialkylammonium heptadecaflucrododecyl sulfonate, dialkylammonium
octadecafluorododecyl sulfonate, dialkylammonium nenadecafluorododecyl sulfonate,
dialkylammonium eicosafluorododecyl sulfonate, dialkylammonium heneicosafluorododecyl
sulfonate, dialkylammonium docosafluorododecyl sulfonate, dialkylammonium
tricosafluorododecyl sulfonate, dialkylammonium tetracosafluorododecyl sulfonate,
dialkylammonium pentacosafluorododecyl sulfonate, trialkylammonium monofluorobutyl
sulfonate, trialkylammonium difluorobutyl sulfonate, trialkylammonium trifluorobutyl sulfonate,
trialkylammonium tetrafluorobutyl sulfonate, trialkylammonium pentafluorobutyl sulfonate,
trialkylammonium hexafluorobutyl sulfonate, trialkylammonium heptafluorobutyl sulfonate,
trialkylammonium octaflucrobutyl sulfonate, trialkylammonium nonafluorobutyl sulfonate,

trialkylammonium monoflucropenty! sulfonate, trialkylammonium difluoropentyl sulfonate,
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trialkylammonium trifluoropentyl sulfonate, trialkylammonium tetrafluoropentyl sulfonate,
trialkylammonium pentafluoropenty! sulfonate, trialkylammonium hexafluoropentyl sulfonate,
trialkylammonium heptafluoropentyl sulfonate, trialkylammonium octafluoropentyl sulfonate,
trialkylammonium nonafluoropentyl sulfonate, trialkylammonium decafluoropentyl sulfonate,
trialkylammonium undecafluoropentyl sulfonate, trialkylammonium monofluorohexyl sulfonate,
trialkylammonium difluorohexyl sulfonate, trialkylammonium trifluorohexyl sulfonate,
trialkylammonium tetrafluorobexy! sulfonate, trialkylammonium pentafluorchexyl sulfonate,
trialkylammonium hexafluorohexy! sulfonate, trialkylammonium heptafluorobexyl sulfonate,
trialkylammonium octafluorohexyl sulfonate, trialkylammonium nonafluorohexyl sulfonate,
trialkylammonium decafluorohexyl sulfonate, trialkylammonium undecafluorohexyl sulfonate,
trialkylammonium dodecafluorohexy! sulfonate, trialkylammonium tridecafluorohexyl sulfonate,
trialkylammonium monofluoroheptyl sulfonate, trialkylammonium difluorohepty! sulfonate,
trialkylammonium trifluorohepty] sulfonate, trialkylammonium tetrafluoroheptyl suifonate,
trialkylammonium pentafluoroheptyl sulfonate, trialkylammonium hexafluoroheptyl sulfonate,
trialkylammonium beptafluoroheptyl sulfonate, trialkylammonium octafluoroheptyl sulfonate,
trialkylammonium nonafluorobepty] sulfonate, trialkylammonium decafluoroheptyl sulfonate,
trialkylammonium undecafluoroheptyl sulfonate, trialkylammonium dodecafluorchepty] sulfonate,
trialkylammonium tridecafluoroheptyl sulfonate, trialkylammonium tetradecafluorcheptyl
sulfonate, trialkylammonium pentadecafluoroheptyl sulfonate, trialkylammonium
monofluoroocty] sulfonate, trialkylammonium difluorooctyl sulfonate, trialkylammonium
trifluoroocty! sulfonate, trialkylammonium tetrafluorooctyl sulfonate, trialkylammonium
pentafluorooctyl sulfonate, trialkylammonium hexafluorooctyl sulfonate, trialkylammonium
heptafluorooctyl sulfonate, trialkylammonium octafluoroocty! sulfonate, trialkylammonium
nonafluorooctyl sulfonate, trialkylammonium decafluorooctyl sulfonate, trialkylammonium
undecafluoroocty! sulfonate, trialkylammonium dodecafluorooctyl sulfonate, trialkylammoninm
tridecafluorooctyl sulfonate, trialkylammonium tetradecafluorooctyl sulfonate, trialkylammonium
pentadecafluorooctyl sulfonate, trialkylammonium hexadecafluorooctyl sulfonate,
trialkylammonium heptadecafluorooctyl sulfonate, trialkylammonium monofluorononyl sulfonate,
trialkylammonium difluvorononyl sulfonate, trialkylammonium trifluoronony! sulfonate,

trialkylammonium tetrafluorononyl sulfonate, trialkylammonium pentafluoronony! sulfonate,
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trialkylammonium hexafluorononyl sulfonate, trialkylammonium heptafluorononyl sulfonate,
trialkylammonium octafluoronony! sulfonate, trialkylammonium nonafluorononyl sulfonate,
trialkylammonium decafluorononyl sulfonate, trialkylammonium undecafluorononyl sulfonate,
trialkylammonium dodecafluorononyl sulfonate, trialkylammonjum tridecafluoronony! sulfonate,
trialkylammonium tetradecafluoronony! sulfonate, trialkylammonium pentadecafluorononyl
sulfonatc, trialkylammonium hexadecafluoronony! sulfonate, trialkylammonium
heptadecafluorononyl sulfonate, trialkylammonjum octadecafluorononyl sulfonate,
trialkylammonium nonadecafluorononyl sulfonate, trialkylasnmonium monofluorodecyl sulfonate,
trialkylammonium difluorodecyl sulfonate, trialkylammonium triflucrodecyl sulfonate,
trialkylammonium tetrafluorodecyl sulfonate, trialkylammonium pentafluorodecyl sulfonate,
trialkylammonium hexafluorodecyl sulfonate, trialkylammonium heptafluorodecy! sulfonate,
trialkylammonium octafluorodecyl sulfonate, trialkylammonjum nonaftuorodecy! sulfonate,
trialkylammonium decafluorodecyl sulfonate, trialkylammonium undecafluorodecy! sulfonate,
trialkylammonium dodecafluorodecyl sulfonate, trialkylammonium tridecafluorodecyl sulfonate,
triatkylammonium tetradecafluorodecyl sulfonate, trialkylammonium pentadecaflucrodecyl
sulfonate, trialkylammonium hexadecafluorodecyl sulfonate, trialkylammonium
heptadecafluorodecy! sulfonate, trialkylammonium octadecafluorodecyl sulfonate,
trialkylammonium nonadecafluorodecyl sulfonate, trialkylammonium eicosafluorodecyl sulfonate,
trialkylammonium heneicosafluorodecyl sulfonate, trialkylammonium monofluoroundecyl
sulfonate, trialkylammonium difluoroundecyl sulfonate, trialkylammonium triflucroundecy!
sulfonate, trialkylammonium tetrafluoroundecy! sulfonate, trialkylammonium pentafluoroundecyl
sulfonate, trialkylammonium hexafluoroundecyl sulfonate, trialkylammonium heptafluoroundecyl
sulfonate, trialkylammonium octafluoroundecyl sulfonate, trialkylammonium nonafluoroundecy!
sulfonate, trialkylammonium decafluoroundecyl sulfonate, trialkylammonium
undecafluoroundecy! sulfonate, trislkylammonium dodecafluoroundecyl sulfonate,
trialkylammonium tridecafluoroundecyl sulfonate, trialkylammonium tetradecafluoroundecyl
sulfonate, trialkylammonium pentadecafluoroundecy] sulfonate, trialkylammonium
hexadecafluoroundecy! sulfonate, trialkylammonium heptadecafluoroundecyl suifonate,
trialkylammonium octadecafluoroundecyl sulfonate, trialkylammonium nonadecafluoroundecyl

sulfonate, trialkylammonium eicosafluoroundecyl sulfonate, trialkylammonium
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heneicosafluoroundecyl sulfonate, trialkylammonium docosafluoroundecyl sulfonate,
trialkylamrmonium tricosafluoroundecy! sulfonate, trialkylammonium monofluorododecyl
sulfonate, trialkylammonium difluorododecyl sulfonate, trialkylammonium triftuorododecyl
sulfonate, trialkylammonium tetrafluorododecy! sulfonate, trialkylammonium pentafluorododecyl
sulfonate, trialkylammonium hexafluorododecyl sulfonate, trialkylammonium heptafluorododecyl
sulfonate, trialkylammonium octafluorododecyl suifonate, trialkylammonium nonafluorododecyl
sulfonate, trialkylammonium decafluorododecyl sulfonate, trialkylammonium
undecafluorododecyl sulfonate, trialkylammonium dodecafluorododecyl sulfonate,
trialkylammonium tridecafluorododecyl sulfonate, trialkylammonium tetradecafluorododecyl
sulfonate, trialkylammonium pentadecafluorododecyl sulfonate, trialkylammonium
hexadecafluorododecyl sulfonate, trialkylammonium heptadecafluorododecyl sulfonate,
trialkylammonium octadecafluorododecyl sulfonate, trialkylammonium nonadecafluorododecyl
sulfonate, trialkylammonium eicosafluorododecyl sulfonate, trialkylammonium
heneicosafluorododecy! sulfonate, trialkylammonium docosaflucrododecyl sulfonate,
trialkylammonium tricosafluorododecyl sulfonate, trialkylammonium tetracosafluorododecyl
sulfonate, trialkylammonium pentacosafluorododecyl sulfonate, tetraalkylammonium
monoflucrobutyl sulfonate, tetraalkylammonium difluorobutyl sulfonate, tetraalkylammonium
trifluorobutyl sulfonate, tetranlkylammonium tetrafluorobutyl sulfonate, tetraalkylammonium
pentafluorobutyl sulfonate, tetraalkylammonium hexafluorobutyl sulfonate, tetraalkylammonium
heptafluorobutyl sulfonate, tetraalkylammonium octafluorobutyl! sulfonate, tetraalkylammonium
nonaflucrobutyl sulfonate, tetraalkylammonium monofluoropenty! sulfonate, tetraalkylammonium
difluoropentyl sulfonate, tetraalkylammonium trifluoropentyl sulfonate, tetraalkylammonium
tetrafluoropentyl sulfonate, tetraalkylammonium pentafluoropentyl sulfonate, tetraalkylammonium
hexafluoropentyl sulfonate, tetraalkylammonium hceptafluoropentyl sulfonate,
tetraalkylammonium octafluoropentyl sulfonate, tetraalkylammonium nonafluoropenty] sulfonate,
tetraalkylammonium decafluoropentyl sulfonate, tetraalkylammonium undecafluoropentyl
sulfonate, tetraalkylammonium monofluorohexyl sulfonate, tetraalkylammonium difluorohexyl
sulfonate, tetraalkylammonium trifluorohexyl sulfonste, tetraalkylammonium tetrafluorohexyl
sulfonate, tetraalkylammonium pentafluorchexyl sulfonate, tetraalkylammonium hexafluorohexyl
sulfonate, tetraalkylammonium heptafluorohexyl sulfonate, tetraalkylammonium octafluorohexyl
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sulfonate, tetraalkylammonium nonafluorohexyl sulfonate, tetraalkylammonium decafluorohexyl
sulfonate, tetraalkylammonium undecafluorohexyl sulfonate, tetraalkylammonium
dodecafluorohexy! sulfonate, tetraalkylammonium tridecafluorohexyl sutfonate,
tetraalkylammonium monofluoroheptyl sulfonate, tetraalkylammonium difluoroheptyl sulfonate,
tetraalkylammonium triflucroheptyl sulfonate, tetraalkylammonium tetrafluoroheptyl sulfonate,
tetraalkylammonium pentafluoroheptyl sulfonate, tetraalkylammonium hexafluoroheptyl
sulfonate, tetraalkylammonium heptafluoroheptyl sulfonate, tetraalkylammonium octafluoroheptyl
sulfonate, tetraalkylammonium nonaftuorohepty! sulfonate, tetraalkylammonium decafluoroheptyl
sulfonate, tetraalkylammonium undecafluoroheptyl sulfonate, tetraalkylammonium
dodecafluoroheptyl sulfonate, tetraalkylammonium tridecafluoroheptyl sulfonate,
tetraalkylammonium tetradecafluoroheptyl sulfonate, tetraalkylammonium pentadecafluoroheptyl
sulfonate, tetraalkylammonium monofluorooctyl sulfonate, tetraalkylammonium difluorooctyt
sulfonate, tetraalkylammonium trifluorcocty! sulfonate, tetraalkylammonium tetrafluorooctyl
sulfonate, tetraalkylammonium pentafluorooctyl sulfonate, tetraalkylammonium hexafluorooctyl
sulfonate, tetraalkylammonium heptafluorcoctyl sulfonate, tetraalkylammonium octafluorooctyl
sulfonate, tetraalkylammonium nonafluorooctyl sulfonate, tetraalkylammonium decafluorooctyl
sulfonate, tetraalkylammonium undecafluorooctyl sulfonate, tetraalkylammonium
dodecafluorooctyl sulfonate, tetraalkylammonium tridecafluorooctyl sulfonate,
tetraalkylammonium tetradecafluorooctyl sulfonate, tetraalkylammonium pentadecafluorooctyl
sulfonate, tetraalkylammonium hexadecafluorooctyl sulfonate, tetraalkylammonium
heptadecafluorooctyl sulfonate, tetraalkylammonium monofluorononyl sulfonate,
tetraalkylammonium difluorononyl sulfonate, tetraalkylammonium trifluoronony! sulfonate,
tetraalkylammonium tetrafluorononyl sulfonate, tetraalkylammonium pentafluorononyl sulfonate,
tetraalkylammonium hexafluorononyl sulfonate, tetraalkylammonium heptafluorononyl sulfonate,
tetraalkylammonium octafluorononyl sulfonate, tetraalkylammonium nonafluorononyl sulfonate,
tetraalkylammonium decafluorononyl sulfonate, tetraalkylammonium undecafluorononyl
sulfonate, tetraalkylammonium dodecafluoronony] sulfonate, tetraalkylammonium
tridecafluorononyl sulfonate, tetraalkylammonium tetradecafluorononyt sulfonate,
tetraalkylammonium penatadecafluorononyl sulfonate, tetraalkylammonijum hexadecafluorononyl

sulfonate, tetraalkylammonium hcptadecafluorononyl sulfonate, tetraalkylammonium
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octadecafluorononyl suifonate, tetraalkylammonium nonadecafluorononyl sulfonate,
tetraalkylammonium monofluorodecy! sulfonate, tetraalkylammonium difluorodecyl sulfonate,
tetraalkylammonium trifiuorodecy] sulfonate, tetraalkylammonium tetrafluorodecy! sulfonate,
tetraalkylammonium pentafluorodecyl sulfonate, tetraalkylammonium hexafluorodecyl sulfonate,
tetraalkylammonium heptafluorodecyl sulfonate, tetraalkylammonium octafluorodecyl sulfonate,
tetraalkylammonium nonafluorodecy! sulfonate, tetraalkylammonium decafluorodecyl sulfonate,
tetraalkylammonium undecafluorodecyl sulfonate, tetraalkylammonium dodecafluorodecyl
sulfonate, tetraalkylammonium tridecafluorodecyl sulfonate, tetraalkylammonium
tetradecafluorodecy! sulfonate, tetraalkylammonium pentadecafluorodecyl sulfonate,
tetraalkylammonium hexadecafluorodccyl sulfonate, tetraalkylammonium heptadecafluorodecyl
sulfonate, tetraalkylammonium octadccafluorodecyl sulfonate, tetraalkylammonium
nonadecafluorodecyl sulfonate, tetraalkylammonium eicosafluorodecyl sulfonate,
tetraalkylammonium heneicosafluorodecyl sulfonate, tetraalkylammonium monofluoroundecy!
sulfonate, tetraalkylammonium difluoroundecyl sulfonate, tetraalkylammonium trifluoroundecyl
sulfonate, tetraalkylammonium tetrafluoroundecy] sulfonate, tetraalkylammonium
pentafluoroundecy! sulfonate, tetraalkylammonium hexafluoroundecyl sulfonate,
tetraalkylammonium heptafluoroundecyl sulfonate, tetraalkylammonium octafluoroundecyl
sulfonate, tetraalkylammonium nonafluoroundecyl sulfonate, tetraalkylammonium
decafluoroundecyl sulfonate, tetraalkylammonium undecafluoroundecyl sulfonate,
tetraalkylammonium dodecafluoroundecyl sulfonate, tetraalkylammonium tridecafluoroundecyl
sulfonate, tetraalkylammonium tetradecafluoroundecyl sulfonate, tetraalkylammonium
pentadecafluoroundecy] sulfonate, tetraalkylammonium hexadecafluoroundecyl suifonate,
tetraalkylammonium heptadecafluoroundecy! sulfonate, tetraalkylammonium
octadecafluoroundecyl sulfonate, tetraalkylammonium nonadecafluoroundecy! sulfonate,
tetraalkylammonium eicosafluoroundecyl sulfonate, tetraalkylammonium heneicosafluoroundecyl
sulfonate, tetraalkylammonium docosafluoroundecy! sulfonate, tetraalkylammonium
tricosafluoroundecyl suifonate, tetraalkylammonium monofluorododecyl sulfonate,
tetraalkylammonium difluorododecy] sulfonate, tetraalkylammonium trifluorododecyl sulfonatc,
tetraalkylammonium tetrafluorododecyl sulfonate, tetraalkylammonium pentafluorodedecyl
sulfonate, tetraalkylammonium hexaflvorododecyl sulfonate, tetraalkylammonium
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heptafluorododecy! sulfonate, tetraalkylammonium octafluorododecyl sulfonate,
tetraalkylammonium nonafluorododecyl sulfonate, tetraalkylammonium decafluorododecyl
sulfonate, tetraalkylammonium undecaflucrododecy! sulfonate, tetraalkylammonium
dodecafluorododecyl sulfonate, tetraalkylammonium tridecafluorododecyl sulfonate,
tetraalkylammonium tetradecafluorododecyl sulfonate, tetraalkylammonium
pentadecafluorododecyl sulfonate, tetraalkylammonium hexadecafluorododecyl sulfonate,
tetraalkylammonium heptadecafluorododecyl sulfonate, tetraalkylammonium
octadecafluorododecy! sulfonate, tetraalkylammonium nonadecafluorododecyl sulfonate,
tetraalkylammonium eicosafluorododccyl sulfonate, tetraalkylammonium heneicosafluorododecyl
sulfonate, tetraalkylammonium docosafluorododecy! sulfonate, tetraalkylammonium
tricosafluorododecyl sulfonate, tetraalkylammonium tetracosafluorododecyl sulfonate,
tetraalkylammonium pentacosafluorododecyl sulfonate,

especially from the group containing ammonium monofluorobutyl sulfonate, ammonium
difluorobutyl sulfonate, ammonium trifluorobutyl sulfonate, ammonium tetrafluorobutyl sulfonate,
ammonium pentafluorobutyl sulfonate, ammonium hexafluorobutyl sulfonate, ammonium
heptaflucrobutyl sulfonate, ammonium octafluorobutyl sulfonate, ammonium nonafluorobutyl
sulfonate, ammonium monofluoropentyl sulfonate, ammonium difluoropentyl sulfonate,
ammonium trifluoropentyl sulfonate, ammonium tetrafluoropentyl sulfonate, ammonium
pentaftuoropenty! sulfonate, ammonium hexafluoropentyl sulfonate, ammonium heptafluoropentyl
sulfonate, ammonium octafluoropenty] sulfonate, ammonium nonafluoropentyl sulfonate,
ammonium decafluoropentyl sulfonate, ammonium undecafluoropentyl sulfonate, ammonium
monofluorohexyl sulfonate, ammonium difluorohexyl suifonate, ammonium triflucrohexyl
sulfonate, ammonium tetrafluorohexyl sulfonate, ammonium pentafluorohexyl sulfonate,
ammonium hexafluorobexyl sulfonate, ammonium heptafluorohexyl sulfonate, ammonium
octafluorohexy! sulfonatc, ammonium nonafluorohexyl sulfonate, ammonium decafluorohexyl
sulfonate, ammonium undecafluorohexy] sulfonate, ammonium dodecafluorohexyl sulfonate,
ammonium tridecafluorohexyl sulfonate, ammonium monofluoroheptyl sulfonate, ammonium
difluoroheptyl sulfonate, ammonium trifluoroheptyl sulfonate, ammonium tetrafluoroheptyl
sulfonate, ammonium pentafluorcheptyl sulfonate, ammonium hexafluoroheptyl sulfonate,

ammonium heptafluorobepty] sulfonatc, ammonium octafluorobeptyl sulfonate, ammonium
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nonafluorcheptyl sulfonate, ammonium decafluoroheptyl sulfonate, ammonium
undecafluoroheptyl sulfonate, ammonium dodecafluoroheptyl sulfonate, ammonium
tridecafluoroheptyl sulfonate, ammonium tetradecafluoroheptyl sulfonate, ammonium
pentadccafluoroheptyl sulfonate, ammonium monofluorooctyl sulfonate, ammonium difluorooctyl
sulfonate, ammonium trifluorooctyl sulfonate, ammonium tetrafluorooctyl sulfonate, ammonium
pentafluorooctyl sulfonate, ammonium hexafluorooctyl sulfonate, ammonium heptafluorooctyl
sulfonate, ammonium octafluorooctyl sulfonate, ammonium nonafluorooctyl sulfonate,
ammonium decafluoroocty! sulfonate, ammonium undecafluorooctyl sulfonate, ammonium
dodecafluorooctyl sulfonate, ammonium tridecafluorooctyl sulfonate, ammonium
tetradecafluorooctyl sulfonate, ammonium pentadecafluorooctyl sulfonate, ammonium
hexadecafluorooctyl sulfonate, ammonium heptadecafluorooctyl sulfonate, ammonium
monofluorononyl sulfonate, ammonium difluoronony! sulfonate, ammonium trifluoronony!
sulfonate, ammonium tetrafluorononyl sulfonate, ammonium pentafluorononyl sulfonate,
ammonium hexafluorononyl sulfonate, ammonium heptafluoronony! sulfonate, ammonium
octafluorononyl sulfonate, ammonium nonafluorononyl sulfonate, ammonium decafluorononyl
sulfonate, ammonium undecafluorononyl sulfonate, ammonium dodecafluorononyl sulfonate,
ammonium tridecafluorononyl sulfonate, ammonium tetradecafluoronony! sulfonate, ammonium
pentadecafluorononyl sulfonate, ammonium hexadecafluorononyl sulfonate, ammonium
heptadecafluoronony! sulfonate, ammonium octadecafluorononyl sulfonate, ammonium
nonadecafluoronony] sulfonate, ammonium monofluorodecyl sulfonate, ammonium difluorodecyl
sulfonate, ammonium trifluorodecyl sulfonate, ammonium tetrafluorodecy! sulfonate, ammonium
pentafluorodecy) sulfonate, ammonium hexafluorodecyl sulfonate, ammonium heptafluorodecyl
sulfonate, ammonium octafluorodecyl sulfonate, ammonium nonafluorodecyl sulfonate,
ammonium decafluorodecyl sulfonate, ammonium undecafluorodecyl sulfonate, ammeonium
dodecafluorodecyl sulfonate, ammonium tridecafluorodecy! sulfonate, ammonium
tetradecafluorodecyl sulfonate, ammonium pentadecafluorodecyl sulfonate, ammonium
hexadecafluorodecyl sulfonate, ammonium heptadecafluorodecyl sulfonate, ammonium
octadecafluorodecy! sulfonate, ammonium nonadecafluorodecyl sulfonate, ammonium
eicosafluorodecyl sulfonate, ammonium heneicosafluorodecyl! sulfonate, ammonium

monofluoroundecyl sulfonate, ammonium difluoroundecyl sulfonate, ammonium trifluoroundecyl
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sulfonate, ammonium tetraflucroundecyl sulfonate, ammonium pentafluoroundecyl sulfonate,
ammonium hexafluoroundecyl sulfonate, ammonium heptafluoroundecyl sulfonate, ammonium
octafluoroundecyl sulfonate, ammonium nonafluoroundecyl sulfonate, ammonium
decafluoroundecy! sulfonate, ammonium undecafluorundecyl sulfonate, ammonium
dodecafluoroundecyl sulfonate, ammonium tridecafluoroundecyl sulfonate, ammonium
tetradecafluoroundecyl sulfonate, ammonium pentadecafluoroundecyl sulfonate, ammonium
hexadecafluoroundecyl sulfonate, ammonium heptadecafluoroundecy! sulfonate, ammonium
octadecafluoroundecyl sulfonate, ammonium nonadecafluoroundecy! sulfonate, ammonium
eicosafluoroundecy sulfonate, ammonium heneicosafluoroundecyl sulfonate, ammonium
docosafluoroundecy! sulfonate, ammonium tricosafluoroundecyl sulfonate, ammonium
monofluorododecyl sulfonate, ammonium difluorododecyl sulfonate, ammonium trifluorododecyl
sulfonate, ammonium tetrafluorododecyl sulfonate, ammonium pentafluorododecyl sulfonate,
ammonium hexafluorododecyl sulfonate, ammonium heptafluorododecyl sulfonate, ammonium
octafluorododecyl sulfonate, ammonium nonafluorododecy! sulfonate, ammonium
decafluorododecyl sulfonate, ammonium undecafluorododecy] sulfonate, ammonium
dodecafluorododecy! sulfonate, ammonium tridecafluorododecy! sulfonate, ammonium
tetradecafluorododecyl sulfonate, ammonijum pentadecafluorododecyl sulfonate, ammonium
hexadecafluorododecyl sulfonate, ammonium heptadecafluorododecyl] sulfonatc, ammonium
octadecafluorododecyl sulfonate, ammonium nonadecafluorododecy! sulfonate, ammonium
eicosafluorododecyl sulfonate, ammonium heneicosafluorododecy! sulfonate, ammonium

docosafluorododecyl sulfonate, ammonium tricosafluorododecy! sulfonate, ammonium

tetracosafluorododecy] sulfonate, ammonium pentacosafluorododecyl sulfonate,
dimethylammonium monofluorobutyl sulfonate, dimethylammonium difluorobutyl sulfonate,
dimethylammonium trifluorobuty] sulfonate, dimethylammonium tetrafluorobutyl sulfonate,
dimethylammonium pentafluorobutyl sulfonate, dimethylammonium hexafluorobutyl sulfonate,
dimethylammonium heptaflucrobutyl sulfonate, dimethylammonium octafluorobutyl sulfonate,
dimethylammonium nonafluorobutyl sulfonate, dimethylammonium monofluoropentyl sulfonate,
dimethylammonium difluoropenty! sulfonate, dimethylammeonium trifluoropentyl sulfonate,
dimethylammonium tetrafluoropenty! sulfonate, dimethylammonium pentafluoropentyl sulfonate,

dimethylammonium hexafluoropentyl sulfonate, dimethylammonium heptafluoropenty! sulfonate,

34

CA 3062658 2019-11-26



85424476

10

15

20

25

30

dimethylammonium octafluoropentyl sulfonate, dimethylammonium nonafluoropentyl sulfonate,
dimethylammonium decafluoropenty] sulfonate, dimethylammonium undecafluoropentyl
sulfonate, dimethylammonium monofluorohexy] sulfonate, dimethylammonium diffuorohexyl
sulfonate, dimethylammonium trifluorohexyl sulfonate, dimethylammonium tetrafluorohexyl
sulfonate, dimethylammonium pentafluorohexyl sulfonate, dimethylammonium hexafluorohexyl
sulfonate, dimethylammonium heptafluorohexyl sulfonate, dimethylammonium octafluorohexyl
sulfonate, dimethylammonium nonafluorohexyl sulfonate, dimethylammonium decafluorohexyl
sulfonate, dimethylammonium undecafluorohexyl sulfonate, dimethylammonium
dodecafluorohexyl sulfonate, dimethylammonium tridecafluorohexyl sulfonate,
dimethylzmmonium monofluoroheptyl sulfonate, dimethylammonium difluoroheptyl sulfonate,
dimethylammonium trifluoroheptyl sulfonate, dimethylammonium tetrafluorobeptyl sulfonate,
dimethylammonium pentafluoroheptyl sulfonate, dimethylammonium bexafluoroheptyl sulfonate,
dimethylammonium heptafluoroheptyl sulfonate, dimethylammonium octafluoroheptyl sulfonate,
dimethylammonium nonafluoroheptyl sulfonate, dimethytammonium decafluoroheptyi sulfonate,
dimethylammonium undecafluoroheptyl sulfonate, dimethylammonium dodecafluoroheptyl
sulfonate, dimethylammonium tridecafluoroheptyl sulfonate, dimethylammonium
tetradecafluoroheptyl sulfonate, dimethylammonium pentadecafluoroheptyl sulfonate,
dimethylammonium monofluorooctyl sulfonate, dimethylammonium difluorooctyl sulfonate,
dimethylammonium trifluorooctyl sulfonate, dimethylammonium tetrafluorooctyl sulfonate,
dimethylammonium pentafluorooctyl sulfonate, dimethylammonium hexafluorooctyl sulfonate,

dimethylammonium heptafluoroocty! sulfonate, dimethylammonium octafluorooctyl sulfonate,

dimethylammonium nonafluorcoctyl sulfonate, dimethylammonium decafluorooctyl sulfonate,
dimethylammonium undecafluorooctyl sulfonate, dimethylammonium dodecafluorooctyl
sulfonate, dimethylammonium tridecafluorooctyl sulfonate, dimethylammonium
tetradecafluorooctyl sulfonate, dimethylammonium pentadecafluorooctyl sulfonate,
dimethylammonium hexadecafluorooctyl sulfonate, dimethylammonium heptadecafluorooctyl
sulfonate, dimethylammonium monofluorononyl sulfonate, dimethylammonium diftuerononyl
sulfonate, dimethylammonium trifluorononyl sulfonate, dimethylammonium tetrafluorononyl
sulfonate, dimethylammonium pentafluorononyl sulfonate, dimethylammonium hexafluorononyl

sulfonate, dimethylammonium heptafluoronony] sulfonate, dimethylammonium octafluorononyl
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sulfonate, dimethylammonium nonafluoronony! sulfonate, dimethylammonijum decafluorononyl
sulfonate, dimethylammonium undecafluorononyl sulfonate, dimethylammonium
dodecafluorononyl sulfonate, dimethylammonium tridecafluorononyl sulfonate,
dimethylammonium tetradecafluoronony] sulfonate, dimethylammonium pentadecafluorononyl
sulfonate, dimethylammonium hexadecafluorononyl sulfonate, dimethylammonium
heptadecafluorononyl sulfonate, dimethylammonium octadecafluorononyl sulfonate,
dimethylammonium nonadecafluorononyl sulfonate, dimethylammonium monofluorodecyl
sulfonate, dimethylammonium difluorodecyl sulfonate, dimethylammonium trifluorodecy!
sulfonate, dimethylammonium tetrafluorodecyl sulfonate, dimethylammonium pentafluorodecyl
sulfonate, dimethylammonium hexafluorodecyl sulfonate, dimethylammonium heptafluorodecyl
sulfonate, dimethylammonium octafluorodecyl sulfonate, dimethylammonium nonafluorodecyl
sulfonate, dimethylammonium decafluorodecyl sulfonate, dimethylammonium undecafluorodecyl
sulfonate, dimethylammonium dodecafluorodecyl sulfonate, dimethylammonium
tridecafluorodecy! sulfonate, dimethylammonium tetradecafluorodecy! sulfonate,
dimethylammonium pentadecafluorodecyl sulfonate, dimethylammonium hexadecafluorodecyl
sulfonate, dimethylammonium heptadecafluorodecyl sulfonate, dimethylammonium
octadecafluorodecyl sulfonate, dimethylammonium nonadecafluorodecyl sulfonate,
dimethylammenium cicosafluorodecyl sulfonatc, dimcthylammonium beneicosafluorodecyl
sulfonate, dimethylammonium monofluoroundecyl sulfonate, dimethylammonium difluoroundecyl
sulfonate, dimethylammonium trifluoroundecyl sulfonate, dimethylammonium tetrafluoroundecyl
sulfonate, dimethylammonium pentafluoroundecyl sulfonate, dimethylammonium
hexafluoroundecyl sulfonate, dimethylammonium heptafluoroundecyl sulfonate,
dimethylammonium octafluoroundecyl sulfonate, dimethylammonium nonafluoroundecyl
sulfonate, dimethylammonium decafluoroundecyl sulfonate, dimethylammonium
undecafluorundecyl sulfonate, dimethylammonium dodecafluoroundecyl sulfonate,
dimethylammonium tridecafluorundecyl sulfonate, dimethylammonium tetradecafluoroundecyl
sulfonate, dimethylammonium pentadecafluoroundecyl sulfonate, dimethylammonium
hexadecafluoroundecyl sulfonate, dimethylammonium heptadecafluoroundecy! sulfonate,
dimethylammonium octadecafluoroundecyl sulfonate, dimethylammonium

nonadecafluoroundecyl sulfonate, dimethylammonium eicosafluoroundecyl snlfonate,

36

CA 3062658 2019-11-26



85424476

10

15

20

25

30

dimethylammonjum heneicosafluoroundecyl sulfonate, dimethylammonium docosafluoroundecyl
sulfonate, dimethylammonium tricosafluoroundecyl sulfonate, dimethylammonium
monofluorododecyl sulfonate, dimethylammonium difluorododecyl sulfonate, dimethylammonium
trifluorododecyl sulfonate, dimethylammonium tetrafluorododecyl sulfonate, dimethylammonium
pentafluorododecyl sulfonate, dimethylammonium hexafluorododecyl sulfonate,
dimethylammonium heptafluorododecyl sulfonate, dimethylammonium octafluorododecyl
sulfonate, dimethylammonium nonafluorododecyl sulfonate, dimethylammonium
decafluorododecyl sulfonate, dimethylammonium undecafluorododecyl sulfonate,
dimethylammonium dodecafluorododecyl sulfonate, dimethylammonium tridecafluorododecyl
sulfonate, dimethylammonium tetradecafluorododecyl sulfonate, dimethylammonium
pentadecafluorododecyl sulfonate, dimethylammonium hexadecafluorododecyl sulfonate,
dimethylammonium heptadecafluorododecyl sulfonate, dimethylammonium
octadecafluorododecyl sulfonate, dimethylammonium nonadecafluorododecy! sulfonate,
dimethylammonium eicosafluorododecyl sulfonate, dimethylammoninm heneicosafluorododecyl
sulfonate, dimethylammonium docosafluorododecyl sulfonate, dimethylammonium
tricosafluorododecyl sulfonate, dimethylammonium tetracosafluorododecy! sulfonate,
dimethylammonium pentacosafluorododecyl sulfonate, tetracthylammonium monofluorobutyl
sulfonate, tetracthylammonium diflucrobutyl sulfonate, tetracthylammonium trifluorcbutyl
sulfonate, tetracthylammonium tetrafluorobutyl sulfonate, tetracthylammonium pentafluorobutyl
sulfonate, tetraecthylammonium hexafluorobutyl sulfonate, tetraethylammonium heptafluorobutyl
sulfonate, tetracthylammonium octafluorobutyl sulfonate, tetracthylammonium nonafluorobutyl
sulfonate, tetracthylammonium monofluoropentyl sulfonate, tetraethylammonium difluoropentyl
sulfonate, tetracthylammonium trifluoropentyl sulfonate, tetracthylammonium tetrafluoropentyl
sulfonate, tetraethylammonjum pentafluoropentyl sulfonate, tetraethylammoniuvm
hexafluoropentyl sulfonate, tetracthylammonium heptafluoropenty! sulfonate,
tetracthylammonium octafluoropentyl sulfonate, tetracthylammonium nopafluoropentyl sulfonate,
tetracthylammonium decafluoropentyl sulfonate, tetraethylammonium undecafluoropentyl
sulfonate, tetracthylammonium monofluorohexyl sulfonate, tetraethylammonium difluorohexyl
sulfonate, tetraethylammonium trifluorohexyl sulfonate, tetracthylammonium tetrafluorohexyl

sulfonate, tetraethylammonium pentafluorohexyl sulfonate, tetraethylammonium hexafluorohexyl
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sulfonate, tetracthylammonium heptafluorohexyl sulfonate, tetracthylammonium octafluorohexyl
sulfonate, tetracthylammonium nonafluorohexyl sulfonate, tetracthylammonium decafiuorohexyl
sulfonate, tetracthylammonium undecafluorohexyl sulfonate, tetracthylammonium
dodecafluorohexyl sulfonate, tetracthylammonium tridecafluorohexyl sulfonate,
tetracthylammonium monofluoroheptyl sulfonate, tetracthylammonium difluoroheptyl sulfonate,
tetracthylammonium trifluoroheptyl sulfonate, tetraethylammonium tetrafluoroheptyl sulfonate,
tetraethylammonium pentafluoroheptyl sulfonate, tetracthylammonium hexafluoroheptyl
sulfonate, tetracthylammonium heptafluoroheptyl sulfonate, tetraethylammonium octafluoroheptyl
sulfonate, tetracthylammonium nonafluoroheptyl sulfonate, tetraethylammonium decafluoroheptyl
sulfonate, tetracthylammonium undecafluoroheptyl sulfonate, tetracthylammonium
dodecafluoroheptyl sulfonate, tetracthylammonium tridecafluoroheptyl! sulfonate,
tetraethylammonium tetradecafluoroheptyl sulfonate, tetracthylammonium pentadecafluoroheptyl
sulfonate, tetraethylammonium monofluoroocty) sulfonate, tetraethylammonium difluorooctyl
sulfonate, tetracthylammonium trifluorooctyl sulfonate, tetracthylammonium tetrafluorooctyl
sulfonate, tetraethylammonium pentafluorooctyl sulfonate, tetracthylammonium hexafluorooctyl
sulfonate, tetracthylammonium heptafluorooctyl sulfonate, tetraethylammonium octafluorooctyl
sulfonate, tetraethylammonium nonafluorooctyl sulfonate, tetraethylammonium decafluorooctyl
sulfonate, tetraethylammonium undecafluorooctyl sulfonate, tetracthylammonium
dodecafluorooctyl sulfonate, tetracthylammonium tridecafluorooctyl sulfonate,
tetracthylammonium tetradecafluorooctyl sulfonate, tetracthylammonium pentadecafluorooctyl
sulfonate, tetracthylammonium hexadecafluoroocty! sulfonate, tetracthylammonium
heptadecafluorooctyl sulfonate, tetracthylammonium monoflucrononyl sulfonate,
tetracthylammonium difluoronony] sulfonate, tetracthylammonium triftuoronony! sulfonate,
tetracthylammonium tetrafluoronony! sulfonate, tetracthylammonium pentafluorononyl sulfonate,
tetracthylammonium hexafluorononyl sulfonate, tetracthylammonium hcptafluorononyl sulfonate,
tetraethylammonium octafluorononyl sulfonate, tetraethylammonium nonafluorononyl sulfonate,
tetraethylammonium decafluorononyl sulfonate, tetraethylammonium undecafluorononyl
sulfonate, tetraethylammonium dodecafluorononytl sulfonate, tetraethylammonium
tridecafluorononyl sulfonate, tetraethylammonium tetradecafluorononyl sulfonate,

tetracthylammonium pentadecafluorononyl sulfonate, tetraethylammonium hexadecafluorononyl
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sulfonate, tetraethylammonium heptadecafluorononyl sulfonate, tetraethylammonium
octadecafluorononyl sulfonate, tetraethylammonium nonadecafluorononyl sulfonate,
tetraethylammonium monofiuorodecyl sulfonate, tetraethylammonium difluorodecyl sulfonate,
tetraethylammonium trifluorodecyl sulfonate, tetraethylammonium tetrafluorodecyl sulfonate,
tetracthylammonium pentafluorodecyl sulfonate, tetracthylammonium hexafluorodecyl sulfonate,
tetraethylammonium heptafluorodecyl sulfonate, tetracthylammonium octafluorodecy! sulfonate,
tetracthylammonium nonafluorodecyl sulfonate, tetracthylammonium decafluorodecy! sulfonate,
tetracthylammonium undecafluorodecyl sulfonate, tetraethylammonium dodecafluorodecyl
sulfonate, tetraethylammonium tridecafluorodecyl sulfonate, tetraethylammonium
tetradecafluorodecyl sulfonate, tetraethylammonium pentadecafluorodecy! sulfonate,
tetraethylammonium hexadecafluorodecyl sulfonate, tetraethylammonium heptadecafluorodecyl
sulfonate, tetracthylammonium octadecafluorodecy! sulfonate, tetraethylammonium
nonadecafluorodecyl sulfonate, tetraecthylammonium eicosafluorodecyl sulfonate,
tetraethylammonium heneicosafluorodecyl sulfonate, tetracthylarnmonium monofluoroundecyl
sulfonate, tetraethylammonium difluoroundecyl sulfonate, tetracthylammonium trifluoroundecyl
sulfonate, tetracthylammonjum tetrafluoroundecyl sulfonate, tetracthylammonium
pentafluoroundecy! sulfonate, tetraethylammonium hexafluoroundecy! sulfonate,
tetracthylammonium heptafluoroundecyl sulfonate, tetracthylammonium octafluoroundecyl
sulfonate, tetracthylammonium nonafluoroundecyl sulfonate, tetracthylammonium
decafluoroundecyl sulfonate, tetraethylammonium undecafluorundecyl sulfonate,
tetracthylammonium dodecafluoroundecyl sulfonate, tetracthylammeonium tridecafluorundecyl
sulfonate, tetracthylammonium tetradecafluoroundecyl sulfonate, tetraethylammonium
pentadecafluoroundecyl sulfonate, tetraethylasnmonium hexadecafluoroundecyl sulfonate,
tetraethylammonium heptadecafluoroundecyl sulfonate, tetracthylammonium
octadecafluoroundecyl sulfonate, tetracthylammonium nonadecafluoroundecyl sulfonate,
tetracthylammonium eicosafluoroundecyl sulfonate, tetracthylammonium heneicosafluoroundecyl
sulfonate, tetracthylammonium docosafluoroundecyl sulfonate, tetracthylammonium
tricosafluoroundecyl sulfonate, tetracthylammonium monofluorododecyl sulfonate,
tetracthylammonium difluorododecyl sulfonate, tetracthylammonium trifluorododecyl sulfonate,
tetracthylammonium tetrafluorododecyl sulfonate, tetracthylammonium pentafluorododecyl
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sulfonate, tetracthylammonium hexafluorododecyl sulfonate, tetracthylammonium
heptafluorododecyl! sulfonate, tetraethylammonium octafluorododecyl sulfonate,
tetraethylammonium nonafluorododecy! sulfonate, tetracthylammonium decafluorododecyl
sulfonate, tetracthylammonium undecaflucrododecy! sulfonate, tetracthylammonium
dodecafluorododecyl sulfonate, tetracthylammonium tridecafluorododecyl sulfonate,
tetracthylammonium tetradecafluorododecyl sulfonate, tetraethylammonium
pentadecafluorododecyl sulfonate, tetraethylammonium hexadecafluorododecyl sulfonate,
tetraethylammonium heptadecafluorodedecyl sulfonate, tetraethylammonium
octadecafluorododecyl sulfonate, tetraethylammonium nonadecafluorododecyl sulfonate,
tetraethylammonium eicosafluorododecyl sulfonate, tetraethylammonium heneicosafluorododecyl
sulfonate, tetracthylammonium docosafluorododecyl sulfonate, tetracthylammonium
tricosafluorododecyl sulfonate, tetraethylammonium tetracosafluorododecyl sulfonate, and
tetracthylammonium pentacosafluorodedecyl sulfonate.

1t is obvious that corresponding to the statements made above, the respective comresponding
polyfluorosulfonic acids for the polyfluorosulfonates mentioned may also be a component of the

additive, namely, especially if the counterion is H".

1t is also conceivable in this connection that at least one surfactant is an anionic, fluorinated
surfactant, which has a perfluorinated hexylene or octylene group, an ethylene spacer and a
sulfonate group as a head group. The surfactant thus may also be a perfluoroalkylsulfonic acid or
a perfluoroalky! sulfonate with a spacer, preferably with an ethylene spacer. In particular, it is
conceivable in this connection that the surfactant is one of the above-mentioned surfactants
corresponding to one of the formulas (CoF2a+1) mHa-S03)Na", (CoF 21y mHm-SO3 K, (CoF a1y
mHm-SO3)Li" or (CoF 2r+1)mHm-SO3 W(CeHaet 1 XCpHapsi N CqHaqt1)(CeHarey))NT, in which s = {0, 1,
2,3,4,5,6},p=140,1,2,3,4,5,6},9q=4{0,1,2,3,4,5,6},andr= {0, 1, 2, 3,4, 5, 6}, withn
and m defined as above, preferably n= {4, 5, 6, 7, 8,9, 10, 11, 12}, wherein an ethylene spacer is
arranged between the fluorinated alkyl chain and the sulfonate head of the surfactant.
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Polyfluorinated surfactants corresponding to one of the formulas (CoF 2o+1)-mHm-SO5)Na”,

(CoF a1y mHm-803)K”, (CoF go+1ymHa-SO3)Li" of (CoF 2041y mHm-SO37)

((CsHas11 X CpHape XCqHaq1 (C:Har1))N*, in which s = {0, 1, 2, 3, 4, 5, 6}, p= {0, 1,2, 3,4, 5, 6},
q=10,1,2,3,4,5,6},andr= {0, 1,2, 3, 4, 5, 6}, inwhichn= {4,5,6,7, 8,9, 10, 11, 12} and m
={1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24}, proved to be
especially favorable. Itis especially favorable in this connection if, in addition, (2n+1-m) = {3, 4,
5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17). The position of the H and F atoms on the alkyl chain
of the respective surfactant is freely selectable.

Furthermore, it may also be advantageous if the additive is a mixture of an anionic surfactant and
at least one additional component. For example, the additive may have a nonionic surfactant in
addition to the anionic surfactant. Itis conceivable, e.g., that the additive contains a fluorinated
surfactant, which contains a perfluorinated hexylene group, an ecthylene spacer and a sulfonic acid
as a head group, as well as polyethylene glycol (PEG) as another component. In any case, it is
conceivable here as well that the polyfluoroalkylsulfonic acid occurs as polyfluoroalkyl sulfonate.
A counterion that is selected from H*, Na*, K*, Li* or ((CsHzst (CpHap+1 X CqH2gn XCHar1))NY, in
whichs={0,1,2,3,4,5,6},p=1{0,1,2,3,4,5,6},9q=1{0,1,2,3,4,5,6},andr= {0, 1, 2, 3, 4,

5, 6}, may likewise be used as a counterion here.

In another exemplary embodiment, at least one surfactant is a halogen-free anionic corresponding

to Formula II:

(CnHzn-SO;)Rl Formula II
in whichn= {1, 2, 3,4,5,6,7,8,9,10, 11, 12). R1 is selected from the group comprising H,
Na*, K, Li" or ((CHaen XCpH2p+1 (CqHag+1)(C:Har+1))N', in which s = {0, 1, 2, 3, 4, 5, 6}, p = {0,

1,2,3,4,5,6},9=1{0,1,2,3,4,5,6},andr= {0, 1,2, 3,4, 5, 6}. Itis preferred in this
connection if n = {4, 5,6, 7, 8,9, 10, 11, 12}.

a1
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It is thus seen that it is advantageous if at least one surfactant is selected from among sodium 1-
buty! sulfonate, sodium |-pentyl sulfonate, sodium 1-hexyl sulfonate, sodium 1-heptyl sulfonate,
sodium 1-octyl sulfonate, sodium 1-nonyl sulfonate, sodium 1-decyl suifonate, sodium 1-undecyl
sulfonate, sodium 1-dodecy] sulfonate, sodium isobutyl sulfonate, sodium isopentyl sulfonate,
sodium isohexyl sulfona‘e, sodium isoheptyl sulfonate, sodium isooctyl sulfonate, sodium
isononyl sulfonate, sodium isodecyl sulfonate, sodium isoundecyl sulfonate, sodium isododecyl
sulfonate, potassium ]-butyl sulfonate, potassium 1-pentyl sulfonate, potassium 1-hexyl sulfonate,
potassium 1-heptyl sulfenate, potassium 1-octyl sulfonate, potassium 1-nonyl sulfonate, potassium
1-decyl sulfonate, potassium 1-undecyl sulfonate, potassium 1-dodecyl sulfonate, potassium
isobutyl sulfonate, potassium isopentyl sulfonate, potassium isohexyl sulfonate, potassium
isohepty! sulfonate, potassium isooctyl sulfonate, potassium isononyl sulfonate, potassium
isodecyl sulfonate, potassium isoundecyl sulfonate, potassium isododecyl sulfonate, preferably
from among sodium 1-butyl sulfonate, sodium 1-dodecy] sulfonate, sodium 1-isobutyl sulfonate,
sodium 1-isododecyl sulfonate, potassium 1-butyl sulfonate, potassium 1-dodecyl sulfonate,
potassium 1-isobutyl sulfonate, potassium 1-isododecyl sulfonate, especially preferably from
among sodium 1-butyl sulfonate, sodium 1-dodecyl sulfonate, potassium 1-butyl sulfonate,
potassium 1-dodecyl sulfonate or the corresponding lithium, ammonium as well as di-, tri- or

tetraalkylammonium compounds of the compounds mentioned.

It is thus seen that the anionic surfactant is preferably an alkane sulfonate, which has a chain

length ["einer" is a typo for "eine" — Tr.Ed.] of 4-12 carbon atoms and which has a sodium or
potassium ion as a counterion.

Halogen-free surfactants with an Li* ion or with an ion corresponding to the formula
((CsHas41)(CpHapn X CqHzq1)(CHar1))N', in which s = {0, 1,2, 3,4, 5,6}, p= {0, 1,2,3,4, 5, 6},
q=1{0,1,2,3,4,5,6},andr= {0, 1, 2, 3, 4, 5, 6}, are, of course also conceivable as counterions.
A halogen-free, anionic surfactant according to the present invention may therefore also be
selected from the group containing lithium 1-butyl sulfonate, lithium 1-penty] sulfonate, lithium 1-
hexy! sulfonate, lithium 1-heptyl sulfonate, lithium ]-octyl sulfonate, lithium 1-nonyl sulfonate,
lithium 1-decyl sulfonate, lithium 1-undecyl sulfonate, lithium 1-dodecyl sulfonate, lithium
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isobutyl sulfonate, lithium isopenty] sulfonate, lithium isohexyl sulfonate, lithium isobeptyl
sulfonate, lithium isooctyl sulfonate, lithium isonony! sulfonate, lithium isodecyl sulfonate,
lithium isoundecyl sulfonate, lithium isododecyl sulfonate, lithium 1-butyl sulfonate, lithium 1-
pentyl sulfonate, lithium 1-hexyl sulfonate, lithium 1-hepty] sulfonate, lithium 1-octyl sulfonate,
lithium 1-nony] sulfonate, lithium 1-decyl sulfonate, lithium 1-undecy] sulfonate, lithium 1-
dodecyl sulfonate, lithium isobutyl sulfonate, lithium isopenty! sulfonate, lithium isohexyl
sulfonate, lithium isoheptyl suifonate, lithiurn isooctyl sulfonate, lithium isononyl sulfonate,
lithjum isodecyl suifonate, lithium isoundecy! sulfonate, lithium isododecyl sulfonate, preferably
from among lithium 1-buty! sulfonate, lithium 1-dodecyl sulfonate, lithium 1-isobutyl sulfonate,
lithium 1-isododecy! sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecyl sulfonate, lithium 1-
isobutyl sulfonate, lithium 1-isododecyl sulfonate, especially preferably from among lithium 1-
butyl sulfonate, lithium 1-dodecy] sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecyl
sulfonate, ammonium 1-butyl sulfonate, ammonium 1-pentyl sulfonate, ammonium 1-hexyl
sulfonate, ammonium 1-heptyl sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl
sulfonate, ammonium 1-decyl sulfonate, ammonium ]-undecyl sulfonate, ammonium 1-dodecyl
sulfonate, ammonium isobutyl sulfonate, ammonium isopentyl sulfonate, ammonium isohexy!l
sulfonate, ammonium isoheptyl sulfonate, ammonium jsooctyl sulfonate, ammonium isonony!
sulfonate, ammonium isodecyl sulfonate, ammonium isoundecyl sulfonate, ammonium isododecyl
sulfonate, ammonium 1-butyl sulfonate, ammonium 1-pentyl sulfonate, ammonium 1-hexyl
sulfonate, ammonium 1-heptyl sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl
sulfonate, ammonium l-decy! sulfonate, ammonium I-undecyl sulfonate, ammonium 1-dodecyl
sulfonate, ammonium isobutyl sulfonate, ammonium isopentyl sulfonate, ammonium isohexyl
sulfonate, ammonium isohepty! sulfonate, ammonium isooctyl sulfonate, ammonium isonony!
sulfonate, ammonium isodecyl sulfonate, ammonium isoundecy! sulfonate, ammonium isododecyl
sulfonate, preferably from among ammonium 1-butyl sulfonate, ammonium 1-dodecyl sulfonate,
ammonium l-isobutyl sulfonate, ammonium 1-isododecyl sulfonate, ammonium 1-butyl sulfonate,
ammonium }-dodecyl sulfonate, ammonium 1-isobutyl sulfonate, ammonium 1-isododecyl
sulfonate, especially preferably from among ammonium 1-butyl sulfonate, ammonium 1-dodecyl
sulfonate, ammonium 1-butyl sulfonate, ammonium 1-dodecyl sulfonate, dialkylammonium 1-

butyl sulfonate, dialkylammonium 1-pentyl sulfonate, dialkylammonium 1-hexyl sulfonate,
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dialkylammonium 1-heptyl sulfonate, dialkylammonium 1-octyl sulfonate, dialkylammonium 1-
nony] sulfonate, dialkylammonium 1-decyl sulfonate, dialkylammonium 1-undecyl sulfonate,
dialkylammonium 1-dodecyl sulfonate, dialkylammonium isobutyl sulfonate, dialkylammonium
isopentyl sulfonate, dialkylammonium isohexyl sulfonate, dialkylammoniurn isoheptyl sulfonate,
dialkylammonium isoocty] sulfonate, dialkylammonium isononyl sulfonate, dialkylammonium
isodecyl sulfonate, dialkylammonium isoundecyl sulfonate, dialkylammonium isododecyl
sulfonate, dialkylammonium 1-buty! sulfonate, dialkylammonium 1-pentyl sulfonate,
dialkylammonium 1-hexyl sulfonate, dialkylammonium 1-hepty! sulfonate, dialkylammonium 1-
octyl sulfonate, dialkylammonium 1-nony! sulfonate, dialkylammonium 1-decyl sulfonate,
dialkylammonium 1-undecyl sulfonate, dialkylammonium 1-dodecyl sulfonate, dialkylammonium
isobutyl sulfonate, dialkylammonium isopenty! sulfonate, dialkylammenium isohexyl sulfonate,
dialkylammonium isobeptyl sulfonate, dialkylammonium isooctyl sulfonate, dialkylammonium
isononyl sulfonate, dialkylammonium isodecy] sulfonate, dialkylammonium isoundecyl sulfonate,
dialkylammonium isododecy sulfonate, preferably from among dialkylammonium 1-butyl
sulfonate, dialkylammonium 1-dodecyl sulfonate, dialkylammonium 1-isobutyl sulfonate,
dialkylammonium 1-isododecyl sulfonate, dialkylammonium 1-butyl sulfonate, dialkylammoniurm
1-dodecyl sulfonate, dialkylammonium 1-isobutyl sulfonate, dialkylammonium 1-isododecyl
sulfonate, especially preferably from among dialkylammonium |-butyl sulfonate,
dialkylammonium 1-dodecyl sulfonate, dialkylammonium 1-butyl sulfonate, dialkylammonium 1-
dodecyl sulfonate [sic — Tr.Ed.), trialkylammonium 1-butyl sulfonate, trialkylammonium 1-pentyl
sulfonate, trialkylammonium 1-hexyl sulfonate, trialkylammonium 1-heptyl sulfonate,
trialkylammonium 1-octyl sulfonate, trialkylammonium 1-nonyl sulfonate, trialkylammonium 1-
decy! sulfonate, trialkylammonium 1-undecyl sulfonate, trialkylammonium 1-dodecyl sulfonate,
trialkylammonium isobutyl sulfonate, trialkylammeonium isopentyl sulfonate, trialkylammonium
isohexyl sulfonate, trialkylammonium isoheptyl sulfonate, triatkylammonium isooctyl sulfonate,
trialkylammonium isononyl sulfonate, trialkylammonium isodecy] sulfonate, trialkylammonium
isoundecy] sulfonate, trialkylammonium isododecyl sulfonate, trialkylammonium 1-butyl
sulfonate, trialkylammonium 1-pentyl sulfonate, trialkylammonium 1-hexyl sulfonate,
trialkylammonium i-heptyl sulfonate, trialkylammonium 1-octyl sulfonate, trialkylammonium 1-
nonyl sulfonate, trialkylammonium 1-decyl sulfonate, trialkylammonium 1-undecyl sulfonate,
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trialkylammonium 1-dodecyl sulfonate, trialkylammonium isobutyl sulfonate, trialkylammonium
isopentyl sulfonate, trialkylammonium isohexyl sulfonate, trialkylammonium isoheptyl sulfonate,
trialkylammonium isooctyl sulfonate, trialkylammonium isononyl sulfonate, trialkylammonjum
isodecyl sulfonate, trialkylammonium isoundecyl sulfonate, trialkylammonium isododecyl
sulfonate, preferably from among trialkylammonium 1-buty! sulfonate, trialkylammonium 1-
dodecyl sulfonate, trialkylammonium 1-isobutyl sulfonate, trialkylammonium 1-isododecy!
sulfonate, trialkylammonium 1-butyl sulfonate, trialkylammonium 1-dodecy! sulfonate,
trialkylammonium 1-iscbutyl sulfonate, trialkylammonium 1-isododecyl sulfonatc, cspecially
preferably from among trialkylammonium 1-butyl sulfonate, trialkylammonium 1-dodecyl
sulfonate, trialkylammonium 1-butyl sulfonate, trialkylammonium 1-dodecyl sulfonate,
tetraalkylammonium 1-butyl sulfonate, tetraalkylammonium 1-pentyl sulfonate,
tetraalkylammonium 1-hexyl sulfonate, tetraalkylammonium 1-hepty] sulfonate,
tetraalkylammonium 1-octyl sulfonate, tetraalkylammonium 1-nonyl sulfonate,
tetraalkylammonium 1-decy] sulfonate, tetraalkylammonium 1-undecyl sulfonate,
tetraalkylammonium 1-dodecy! sulfonate, tetraalkylammonium isobutyl sulfonate,
tetraalkylammonium isopentyl sulfonate, tetraalkylammonium isohexyl sulfonate,
tetraalkylammonium isoheptyl sulfonate, tetraalkylammonium isooctyl sulfonate,
tetraalkylammonium isonony! sulfonate, tetraalkylammonium isodecyl suifonate,
tetraalkylammonium isoundecyl sulfonate, tetraalkylammonium isododecyl sulfonate,
tetraalkylammonium 1-butyl sulfonate, tetraalkylammonium I-pentyl sulfonate,
tetraalkylammonium 1-hexyl sulfonate, tetraalkylammonium 1-heptyl sulfonate,
tetraalkylammonium 1-octyl sulfonate, tetraalkylamnmonium 1-nonyl sulfonate,
tetraalkylammonium 1-decyl sulfonate, tetraalkylammonium 1-undecyl sulfonate,
tetraalkylammonium 1-dodecy! sulfonate, tetraalkylammonium isobutyl sulfonate,
tetraalkylammonium isopentyl sulfonate, tetraalkylammonium isohexyl sulfonate,
tetraalkylammonium isobepty! sulfonate, tetraalkylammonium isooctyl sulfonate,
tetraalkylammonium isononyl sulfonate, tetraalkylammonium isodecyl sulfonate,
tetraalkylammonium isoundecyl sulfonate, tetraalkylammonium isododecyl sulfonate, preferably
from among tetraalkylammonium 1-butyl sulfonate, tetraalkylammonium 1-dodecyl sulfonate,
tetraalkylammonium 1-isobutyl sulfonate, tetraalkylammonium 1-isododecyl sulfonate,

45

CA 3062658 2019-11-26



85424476

10

15

20

25

30

tetraalkylammonium 1-butyl sulfonate, tetraalkylammonium 1-dodecyl sulfonate,
tetraalkylammonium 1-isobutyl sulfonate, and tetraalkylammonium 1-isododecyl sulfonate,

especially from the group containing lithium 1-butyl sulfonate, lithium I-pentyl sulfonate, lithium
1-hexyl sulfonate, lithium 1-hepty! sulfonate, lithium 1-octyl sulfonate, lithium 1-nony! sulfonate,
lithium 1-decyl sulfonate, lithium 1-undecyl sulfonate, lithium 1-dodecyl sulfonate, lithium
isobutyl sulfonate, lithium isopenty sulfonate, lithium isohexy! sulfonate, lithium isoheptyl
sulfonate, lithium isooctyl sulfonate, lithium isononyl sulfonate, lithium isodecy] sulfonate,
lithium isoundecyl sulfonate, lithium isododecy] sulfonate, lithium 1-butyl sulfonate, lithium 1-
pentyl sulfonate, lithium 1-hexyl sulfonate, lithium 1-heptyl sulfonate, lithium 1-octyl sulfonate,
lithium 1-nonyl sulfonate, lithium 1-decyl sulfonate, lithium 1-undecyl sulfonate, lithium 1-
dodecyl sulfonate, lithium isobutyl sulfonate, lithium isopentyl sulfonate, lithium isohexyl
sulfonate, lithium isoheptyl sulfonate, lithium isooctyl sulfonate, lithium isononyl sulfonate,
lithium isodecyl sulfonate, lithium isoundecyl sulfonate, lithium isododecyl sulfonate, preferably
from among lithium 1-butyl sulfonate, lithium 1-dodecyl sulfonate, lithium 1-isobutyl sulfonate,
lithium 1-isododecyl sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecyl sulfonate, lithium 1-
isobuty] sulfonate, lithium 1-isododecy! sulfonate, especially preferably from among lithium 1-
butyl sulfonate, lithium 1-dodecyl sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecyl sulfonate
[sic — Tr.Ed.], ammonium 1-butyl sulfonate, ammonium ! -pentyl sulfonate, ammonium 1-hexyl
sulfonate, ammonijum 1-heptyl sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl
sulfonate, ammonium 1-decyl sulfonate, ammonium ]-undecyl sulfonate, ammonium 1-dodecyl
sulfonate, ammonium isobutyl sulfonate, ammonium isopentyl sulfonate, ammonium isohexyl
sulfonate, ammonium isoheptyl sulfonate, ammonium isooctyl sulfonate, ammonium isononyl
sulfonate, ammonium isodecyl sulfonate, ammonium isoundecy] sulfonate, ammonium isododecyl
sulfonate, ammonium 1-butyl sulfonate, ammonium 1-penty] sulfonate, ammonium 1-hexyl
sulfonate, ammonium 1-heptyl sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl
sulfonate, ammonium 1-decyl sulfonate, ammonium 1-undecy! sulfonate, ammonium 1-dodecyl
sulfonate, ammonium isobutyl sulfonate, ammonium isopentyl sulfonate, ammonium isohexyl
sulfonate, ammonium isoheptyl sulfonate, ammonium isooctyl sulfonate, ammonium isononyl

sulfonate, ammonium isodecyl sulfonate, ammonium isoundecy] sulfonate, ammonium isododecyl
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sulfonate, preferably from among ammonium 1-butyl sulfonate, ammonium 1-dodecyl sulfonate,
ammonium 1-isobutyl sulfonate, ammonium 1-isododecyl sulfonate, ammonium 1-butyl sulfonate,
ammonium 1-dodecy! sulfonate, ammonium 1-isobutyl sulfonate, ammonium 1-isododecyl
sulfonate, especially preferably frorn among ammonium 1-butyl sulfonate, ammonium 1-dodecyl
sulfonate, ammonium 1-butyl sulfonate, ammonium 1-dodecy] sulfonate [sic — Tr.Ed.],
dimethylammonium 1-butyl sulfonate, dimethylammonium 1-pentyl sulfonate,
dimethylammonium 1-hexyl sulfonate, dimethylammonium 1-heptyl sulfonate,

dimethylammonium 1-octyl sulfonate, dimethylammonium 1-nonyl sulfonate,

dimethylammonium 1-decyl sulfonate, dimethylammonium 1-undecyl sulfonate,

dimethylammonium 1-dodecy] sulfonate, dimethylammonium isobuty] sulfonate,
dimethylammonium isopentyl sulfonate, dimethylammonium ischexyl sulfonate,
dimethylammonium isohepty! sulfonate, dimethylammonium isooctyl sulfonate,
dimethylammonium isononyl sulfonate, dimethylammonium isodecyl sulfonate,
dimethylammonium isoundecyl sulfonate, dimethylammonium isododecyl sulfonate,
dimethylammonium 1-butyl sulfonate, dimethylammonium 1-pentyl sulfonate,
dimethylammonium 1-hexyl sulfonate, dimethylammonium 1-heptyl sulfonate,
dimethylammonium 1-octyl sulfonate, dimethylammonium 1-nonyl sulfonate,
dimethylammonium 1-decy! sulfonate, dimethylammonium 1-undecyl sulfonate,
dimethylammonium 1-dodecyl sulfonate, dimethylammonium isobutyl sulfonate,
dimethylammonium isopentyl sulfonate, dimethylammonium isohexyl sulfonate,
dimethylammonium isoheptyl sulfonate, dimethylammonium isooctyl sulfonate,
dimethylammonium isononyl sulfonate, dimethylammonium isodecyl sulfonate,
dimethylammonium isoundecyl sulfonate, dimethylammonium isododecyl sulfonate, preferably
from among dimethylammonium 1-butyl suifonate, dimethylammonijum 1-dodecyl sulfonate,
dimethylammonium 1-isobutyl sulfonate, dimethylammonium 1-isododecy! sulfonate,
dimethylammonium 1-butyl sulfonate, dimethylammonium 1-dodecyl sulfonate,
dimethylammonium 1-isobutyl sulfonate [sic — Tr.Ed.}, dimethylammonium 1-isododecyl
sulfonate, especially preferably from among dimethylammonium 1-butyl sulfonate,
dimethylammonium 1-dodecy] sulfonate, dimethylammonium 1-butyl sulfonate,
dimethylammonium 1-dodecyl sulfonate [sic — Tr.Ed.], tetracthylammonium 1-butyl sulfonate,
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tetraethylammonium 1-pentyl sulfonate, tetracthylammonium 1-hexyl sulfonate,
tetraethylammonium 1-heptyl sulfonate, tetracthylammonium 1-octyl sulfonate,
tetracthylammonium 1-nonyl sulfonate, tetraethylammonium 1-decy! sulfonate,
tetracthylammonium 1-undecyl sulfonate, tetracthylammonium 1-dodecyl sulfonate,
tetraethylammonium isobuty! sulfonate, tetraethylammonium isopentyl sulfonate,
tetraethylammonium isohexy! sulfonate, tetraethylammonium isoheptyl sulfonate,
tetraethylammonium isooctyl sulfonate, tetraethylammonium isononyl sulfonate,
tetraethylammonium isodecyl sulfonate, tetracthylammonium isoundecyl suifonate,
tetracthylammonium isododecyl sulfonate, tetracthylammonium 1-butyl sulfonate,
tetraethylammonium 1-penty] sulfonate, tetraethylammonium 1-hexyl sulfonate,.
tetracthylammonium 1-heptyl sulfonate, tetracthylammonium 1-octyl sulfonate,
tetraethylammonium 1-nonyl sulfonate, tetraethylammonium 1-decyl sulfonate,
tetracthylammonium 1-undecyl sulfonate, tetracthylammonium 1-dodecyl sulfonate,
tetraethylammonium isobutyl sulfonate, tetracthylammonium isopentyl sulfonate,
tetracthylammonium isohexyl sulfonate, tetracthylammonium isoheptyl sulfonate,
tetraethylammonium isooctyl sulfonate, tetracthylammonium isononyl sulfonate,
tetraethylammonium isodecy) sulfonate, tetraethylammonium isoundecyl sulfonate,
tetracthylammonium isododecyl sulfonate, preferably from among tetrnethylammonium 1-butyl
sulfonate, tetracthylammonium 1-dodecyl sulfonate, tetraethylammonium 1-isobutyl sulfonate,
tetracthylammonium 1-isododecyl sulfonate, tetracthylammonium 1-butyl sulfonate,
tetraethylammonium 1-dodecyl sulfonate, tetracthylammonium 1-isobutyl sulfonate,
tetracthylammonium 1-isododecyl sulfoﬁatc [sic — Tr.Ed.}, especially preferably from among
tetracthylammonium isobutyl sulfonate, tetraethylammonium isododecyl sulfonate,
tetracthylammonium 1-butyl sulfonate, and tetracthylammonium 1-dodecyl sulfonate.

In other aspects, an anionic surfactant according to the present invention may be an alkylbenzene
sulfonate, an alky] sulfate or an alky] ether sulfate.

It is conceivable in another embodiment that at least one surfactant is a cationic surfactant,

Typical represcntatives of cationic surfactants are quaternary ammonium compounds. Salts of
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long-chain primary amines may also represent such cationic surfactants. It is especially favorable
in the course of the present invention if the cationic surfactant is an ammonium compound,
preferably a quaternary ammonium compound, especially preferably a tetraalkylammonium
compound. The alkyl chains of such a tetraalkylammoniuvm compound arc prcfcrably lincar alkyl
groups. It is especially favorable here if at least one alkyl group has a length of 1, 2, 3,4, 5, 6, 7,
8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 carbon atoms. For example, at least one surfactant
according to the present invention may be a surfactant corresponding to Formula III

[((CsHzsn X CpHapr1)(CqHage1 XC;Ham ))NTJR2 (Formula IIT)

in which

s=1{0,1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15, 16, 17, 18, 19, 20},

p=1{0,1,2,3,4,56,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20},

q=1{0,1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15,16, 17, 18, 19, 20}, and

r=1{0,1,2,3,4,5,6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20},

wherein R2 is selected from the group containing HSO4", H;POy’, CF3-8O5’, C;F.HSOy', CFs-
COO'". R2 is preferably selected from among HSO4 and H POy, and is preferably HSOy'.

It is thus secn that a cationic surfactant, which is a cationic ammonium compound, may be a
primary, secondary, tcrtiary or quaternary ammonium compound. A primary ammonium
compound is defined here as a compound for which three of the variables s, p, q, r have the value
0 and the fourth one is selected from {1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20}. A secondary ammonium compound is defined as a compound for which two of the variables
S, P, g, I have the value 0 and the other two are selected, independently from one another, from {1,
2,3,4,56,7,8,9,10,11,12,13, 14, 15, 16, 17, 18, 19, 20}. A tertiary ammonium compound is
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defined as a compound for which one of the variables s, p, q, r has the value 0 and the other three
are selected, independently from one another, from {1,2,3,4,5,6,7,8, 9,10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20}.

It is seen that it is especially favorable if such a cationic surfactant is an ammonium compound in
which at least one of the alkyl chains is markedly longer than the other groups that are bound to
the nitrogen. The long alkyl chain forms the hydrophobic moiety of the surfactant, while the
nitrogen atom with the short chains forms the hydrophilic moiety of the surfactant. It is thus
favorable if at least one of the following conditions applies to a compound corresponding to
Formula ITI or to a compound corresponding to the following Formulas IITa, b, ITic, 1114, ITId',
Ole, IIle":

a) stp+qtl <r, and/or

b) at least two of the values s, p, q, r are selected from {0, 1, 2} and at least one of the
values s, p, g, T is selected from {5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}.

In any case, it is especially favorable if the ammonium compound has at least two alkyl groups. It
is especially favorable in this connection if these two alkyl groups have a length of at least two
carbon atoms. At least one of the alkyl groups especially preferably has a length of at least five

carbon atoms. An ammonium compound according to the present invention is thus preferably a

compound corresponding to Formula Illa

[((C:Hasn XCpHap N CqHaq XC Har))N'IR2 (Formula IT1a)

inwhichs={0,1,2},p={0,1,2},9={2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20),r=1{5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20} and wherein R2 is selected from
the group containing HSO[, H2P04-, CF;-SO{, C2F4H503-, CF;-COO', and (CF;-SO1)2N-.
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It is especially favorable if the alkyl groups are, independently from one another, linear carbon
chains with a length of 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17 or 18 carbon atoms,
and preferably with a length of 1,2, 3,4, 5,6, 7, 8,9, 10, 11 or 12 carbon atoms. It is, of course,
also conceivable that the ammonium compound has three or more alkyl groups with a
corresponding length. In other words, an ammonium compound according to the present
invention is, for cxample, a secondary, tertiary or quaternary ammonium compound corresponding
to Formula ITTb

[((CsHzs+1)(CpHapri XCqHaqe1 )(CeHarn))N'IR2 (Formula IIIb),

in whichs = {2, 3,4,5,6,7,8,9,10, 11, 12},p={2,3,4,5,6,7,8,9,10,11,12},9= {0, 1,2, 3,
4,5,6,7,8,9,10,11,12},r= {0, 1,2,3,4,5,6,7,8,9, 10, 11, 12} and wherein R2 is selected
from the group containing HSO4", HoPO«", CF3-SO5", C;F2HSO5', and CF'COO".

It was, however, surprisingly found to be especially advantageous if the ammonium compound has
at least two methyl groups. It is especially favorable in this connection if the ammonium
compound has a quaternary ammoniurn compound that contains at least two methyl groups. In
other words, if the quatemary ammonium compound is a tetraalkylammonium compound, at least
two of the alkyl groups of the tetraalkylammonium compound have a length of only one carbon
atom. Itis especially preferred in this connection if the ammonium compound has even three
methyl groups and if the fourth alkyl group has a length of two or more, preferably at least four or
more carbon atoms. Such a tetraalkylammonium compound according to the present invention

corresponds to the Formula Ille

[((CsHz541 XCpHaps1)(CqH2g1 X C:H2))NJR2 (Formula Ilic),
in whichs = {2, 3,4,5,6,7,8,9,10,11, 12},p={1,2,3,4,5,6,7,8,9,10,11, 12},q = {1},r=

{1}, and wherein R2 is selected from the group containing HSO4", H:PO4', CF3-SO5’, CoFHSOy5',
and CFyCOO".
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If at least one surfactant of the additive according to the present invention is a cationic surfactant,
it is advantageous if a hydrogen sulfate is used as the counterion for this surfactant. Itis seen that
it is especially favorable if the cationic surfactant is a hydrogen sulfate salt of a quatemnary
ammonium compound. A typical example of such a surfactant is, e.g.,
dodecyltrimethylammonium hydrogen sulfate. The use of hydrogen sulfate salts is especially
advantageous if the liquid medium is sulfuric acid or perchloric acid and preferably sulfuric acid.
A surfactant according to the present invention now corresponds, for example, to Formula IITd

[((C:;HZ:H)(CPHZP-H)(CqH2q+l)(CrHZHl))N+]HSOA— (Formula II1d),

in whichs = {2,3,4,5,6,7,8,9,10,11,12},p={1,2,3,4,5,6,7,8,9,10, 11,12}, q = {1},
and r = {1}. Or, written in another form,

[((CsHas+1 )(CpHap+1)(CH3)2)NJHSOf (Formula ITId"),
with s and p as above.

1t is also conceivable that dihydrogen phosphate is used as the counterion. Another preferred
example of a surfactant according to the present invention in this connection is
dodecyltrimethylammonium dihydrogen phosphate. It is therefore likewise conceivable that the
cationic surfactant is a phosphate salt, especially a dihydrogen pbosphate salt, of a quaternary
ammonium compound, e.g., a tetraalkylammonium dihydrogen phosphate. A surfactant according

to the present invention now corresponds, for example, to Formula Ille

[((CH2sXCpHapr1 {CqHagr 1 X(CrHar1))N THPOS (Formula Ile),

in whichs= {2,3,4,5,6,7,8,9,10,11,12},p={1,2,3,4,5,6,7,8,9, 10, 11, 12},q = {1},
and r = {1}. Or, written in another form,

[((CeHas+1 XCpHzp+1)(CH3))N TH,POS (Formula IlIe",
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in which s and p are as above.

It is thus seen that a cationic surfactant according to the present invention, which has hydrogen
5  sulfate as the counterion, may be selected from the group containing ethyltrimethylammonium

hydrogen sulfate, diethydimethylammonium hydrogen sulfate,

butylethyldimethylammonium hydrogen sulfate,

pentylethyldimethylammonium hydrogen sulfate,

hexylethyldimethylammonium hydrogen sulfate,

10 heptylethyldimethylammonium hydrogen sulfate,
octylethyldimethylammonium hydrogen sulfate,
nonylethyldimethylammonium hydrogen sulfate,
decylethyldimethylammonium hydrogen sulfate,
undecylethyldimethylammonium hydrogen sulfate,

15 dodecylethyldimethylammonium hydrogen sulfate, butyltrimethylammonium hydrogen sulfate,
dibutyldimethylammonium hydrogen sulfate, pentylbutyldimethylammonium hydrogen sulfate
hexy!butyldimethylammonijum hydrogen sulfate,
heptylbutyldimethylammonium hydrogen sulfate,

Y

octylbutyldimethylammonium hydrogen sulfate,

20 nonylbutyldimethylammonium hydrogen sulfate,
decylbutyldimethylammonium hydrogen sulfate,
undecylbutyldimethylammonium hydrogen sulfate,
dodecylbutyldimethylammonium hydrogen sulfate,
pentyltrimethylammonium hydrogen sulfate, dipentyldimethylammonium hydrogen sulfate,

25  hexylpentyldimethylammonium hydrogen sulfate,
heptylpentyldimethylammonium hydrogen sulfate,
octylpentyldimethylammonium hydrogen sulfate,
nonylpentyldimethylammonium hydrogen sulfate,
decylpentyldimethylammonium hydrogen sulfate,

30 undecylpentyldimethylammonium hydrogen sulfate,
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dodecylpentyldimcthylammonium hydrogen sulfate,

hexyltrimethylammonium hydrogen sulfate, dihexyldimethylammonium hydrogen sulfate,
heptylhexyldimcthylammonium hydrogen sulfate,

octylhexyldimethylammonium hydrogen sulfate,

nonylhexyldimethylammonium hydrogen sulfate,

decylhexyldimethylammonium hydrogen sulfate,

undecylhexyldimethylammonium hydrogen sulfate,

dodecylhexyldimethylammonium hydrogen sulfate,

heptyltrimethylammonium hydrogen sulfate, diheptyldimethylammonium hydrogen sulfate,
octylheptyldimethylammonium hydrogen sulfate,

nonylheptyldimethylammonium hydrogen sulfate,

decylheptyldimethylammonium hydrogen sulfate,

undecylheptyldimethylammonium bydrogen sulfate,

dodecylheptyldimethylammonium hydrogen sulfate,

octyltrimethylammonium hydrogen sulfate, dioctyldimethylammonium bydrogen sulfate,
nonyloctyldimethylammonium hydrogen sulfate,

decyloctyldimethylammonium hydrogen sulfate,

undecyloctyldimethylammonium hydrogen sulfate,

dodecyloctyldimethylammonium hydrogen sulfate,

nonyltrimethylammonium hydrogen sulfate, dinonyldimethylammonium hydrogen sulfate,
decylnonyldimethylammonium hydrogen sulfate,

undecylnonyldimethylammonium hydrogen sulfate,

dodecylnonyldimethylammonium hydrogen sulfate,

decyltrimethylammonium hydrogen sulfate, didecyldimethylammonium hydrogen sulfate,
undecyldecyldimethylammonium hydrogen sulfate,

dodecyldecyldimethylammonium hydrogen sulfate,

undecyltrimethylammonium hydrogen sulfate, diundecyldimethylammonium hydrogen sulfate,
dodecylundecyldimethylammonium hydrogen sulfate,

dodecyltrimethylammonium hydrogen sulfate, and didodecyldimethylammonium hydrogen
sulfate.
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Especially preferred here are, for example, ethyltrimethylammonium hydrogen sulfate,
butyltrimethylammonijum hydrogen sulfate, pentyltrimethylammonium hydrogen sulfate,
hexyltrimethylammonium hydrogen sulfate, heptyltrimethylammonium hydrogen sulfate,
octyltrimethylammonium hydrogen sulfate, nonyltrimethylammonium hydrogen sulfate,
decyltrimethylammonium hydrogen sulfate, undecyltrimethylammonium hydrogen sulfate, and
dodecyltrimethylammonium hydrogen sulfate.

Further, it is seen that a cationic surfactant according to the present invention, which has
dihydrogen phospbate as the counterion, may be ;elected from the group containing
ethyltrimethylammonium dihydrogen phosphate, diethyldimethylammonium dihydrogen
phosphate, butylethyldimethylammonium dihydrogen phosphate, pentylethyldimethylammonium
dihydrogen phosphate, hexylethyldimethylammonium dihydrogen phosphate,
heptylethyldimethylammonium dihydrogen phosphate, octylethyldimethylammonium dihydrogen
phosphate, nonylethyldimethylammonium dihydrogen phosphate, decylethyldimethylammonium
dihydrogen phosphate, undecylethyldimethylammonium dihydrogen phosphate,
dodecylethyldimethylammonium dihydrogen phosphate, butyltrimethylammonium dihydrogen
phosphate, dibutyldimethylammonium dihydrogen phosphate, pentylbutyldimethylammonium
dihydrogen phosphate, hexylbutyldimethylammonium dihydrogen phosphate,
heptylbutyldimethylammonium dihydrogen phosphate, octylbutyldimethylammonium dihydrogen
phosphate, nonylbutyldimethylammonium dihydrogen phosphate, decylbutyldimethylammonium
dihydrogen phosphate, undecylbutyldimethylammonium dihydrogen phosphate,
dodecylbutyldimethylammonium dihydrogen phosphate, pentyitrimethylammonium dihydrogen
phosphate, dipentyldimethylammonium dihydrogen phosphate, hexylpentyldimethylammonium
dibydrogen phosphate, heptylpentyldimethylammonium dihydrogen phosphate,
octylpentyldimethylammonium dibydrogen phosphate, nonylpentyldimethylammonium
dihydrogen phosphate, decylpentyldimethylammonium dihydrogen phosphate,
undecylpentyldimethylammonium dihydrogen phosphate, dodecylpentyldimethylammonium
dihydrogen phosphate, hexyltrimethylammonium dihydrogen phosphate,
dihexyldimethylammonium dihydrogen phosphate, heptylhexyldimethylammonium dibydrogen
phosphate, octylhexylmethylammonium dihydrogen phosphate, nonylhexyldimethylammonium
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dibydrogen phosphate, decylhexyldimethylammonium dihydrogen phosphate,
undecylhexyldimethylammonium dihydrogen phosphate, dodecylhexyldimethylammonium
dihydrogen phosphate, heptyltrimethylammonium dihydrogen phosphate,
diheptyldimethylammonium dihydrogen phosphate, octylheptyldimethylammonium dihydrogen
phosphate, nonylheptyldimethylammonium dihydrogen phosphate,
decylheptyldimethylammonium dihydrogen phosphate, undecylheptyldimethylammonium
dibydrogen phosphate, dodecylheptyldimethylammonium dihydrogen phosphate,
octyltrimethylammonium dihydrogen phosphate, dioctyldimethylammonium dibydrogen
phosphate, nonyloctyldimethylammonium dihydrogen phosphate, decyloctyldimethylammonium
dihydrogen phosphate, undecyloctyldimethylarmmonium dihydrogen phosphate,
dodecyloctyldimethylammonium dihydrogen phosphate, nonyltrimethylammonium dihydrogen
phosphate, dinonyldimethylammonium dihydrogen phosphate, decylnonyldimethylammonium
dihydrogen phosphate, undecylnonyldimethylammonium dihydrogen phosphate,
dodecylnonyldimethylammonium dihydrogen phosphate, decyltrimethylammonium dihydrogen
phosphate, didecyldimethylammonium dihydrogen phosphate, undecyldecyldimethylammonium
dihydrogen phosphate, dodecyldecyldimethylammonium dihydrogen phosphate,
undecyltrimethylammonium dihydrogen phosphate, diundecyldimethylammonium dihydrogen
phosphate, dodecylundecyldimethylammonium dihydrogen phosphate,
dodecyltrimethylammonium dihydrogen phosphate, and didodecyldimethylammonium dihydrogen
phosphate. Especially preferred here are ethyltrimethylammonium dihydrogen phosphate,
butyltrimethylammonium dihydrogen phosphate,

pentyltrimethylammonium dihydrogen phosphate,

hexyltrimethylammonium dihydrogen phosphate,

heptyltrimethylammonium dihydrogen phosphate,

octyltrimethylammonium dihydrogen phosphate,

nonyltrimethylammonium dihydrogen phosphate,

decyltrimethylammonium dihydrogen phosphate,

undecyltrimethylammonium dihydrogen phosphate, and

dodecyltrimethylammonium dihydrogen phosphate.
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If the additive is a mixture of a plurality of surfactants, it is also conceivable that one of the
surfactants is a nonionic surfactant. For example, such a nonionic surfactant may be selected from
the group containing fatty alcohol ethoxylates, alkyl phenol ethoxylates, as well as sorbitan fatty
acid esters, alkyl polyglucosides (APG) and N-methylglucamides (GA). Typical representatives
of the fatty alcohol ethoxylates are, for example, polyethylene glycol (PEG) and polypropylene
glycol. It is, of course, also conceivable that such a fatty alcohol ethoxylate is a polyalkylene
glycol with a longer alkyl chain. Block copolymers from different fatty alcohol ethoxylate[s] are
also conceivable. Furthermore, it is also conceivable that the additive contains glycol as an

additional component.

It is conceivable corresponding to the present invention for all the above-described embodiments
that the additive contains either one or a plurality of these surfactants. It is thus conceivable, for
example, that the additive is a mixture of nonionic surfactant and an anionic surfactant, where the

nonionic surfactant is an isoalkyl PEG and wherein the anionic surfactant is an alkyl sulfonate.

Further, it is advantageous for all embodiment variants if the surfactant of the additive and/or the
additive is contained in the electrolyte at a concentration of at least and including 0.01 mmol/L
and at most and including 2 mol/L, preferably at a concentration of at least and including 0.1
mmol/L and at most and including 1 mol/L, especially preferably at a concentration of at least and
including 2 mmol/L and at most and including 500 mmoV/L, especially preferably at a

concentration of at least and including 15 mmol/L and at most and including 50 mmoVl/L, and
especially preferably at a concentration of 20 mmol/L + S mmol/L. A surfactant according to the

present invention may therefore be contained in the electrolyte of the gas sensor at a concentration
of at ]east and including 0.01 mmol/L, at least and including 0.1 mmol/L, at least and including 2
mmol/L, at least and including 15 mmol/L or at least and including 20 mmol/L. Furthermore, the
surfactant according to the present invention may be contained in the electrolyte of the pas sensor
at a concentration of at most and including 2 mol/L, at most and including 1 mol/L, at most and

including 500 mmol/L, at most and including 50 mmol/L or at most 20 mmol/L.
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It is thus seen that it is also conceivable that the surfactant of the additive and/or the additive may
be present in the electrolyte at a concentration of at least and including 0.01 mmol/L and at most
and including 1 mol/L, at least and including 0.01 mmol/L and at most and including SO0 mol/L,
at least and including 0.01 mmol/L and at most and including 50 mmol/L, at least and including
0.01 mmoV/L and at most and including 20 mmol/L, at least and including 0.1 mmol/L and at most
and including 2 mol/L, at least and including 0.1 mmol/L and at most and including 500 mol/L, at
least and including 0.1 mmol/L and at most and including 50 mmol/L, at least and including 0.1
mmol/L and most and including 20 mmoVl/L, at least and including 2 mmol/L and at most and
including 2 mol/L, at least and including 2 mmol/L and at most and including 1 mol/L, at least and
including 2 mmol/L and at most and including 50 mmol/L, at least and including 2 mmol/L and at
most and including 20 mmol/L, at lcast and including 15 mmol/L and at most and including 2
mol/L, at least and including 15 mmol/L and at most and including 1 mol/L, at least and including
15 mmol/L and at most and including 500 mmol/L, at least and including 15 mmol/L and at most
and including 20 mmol/L, at least and including 20 mmol/L and at most and including 2 mol/L, at
least and including 20 mmol/L and at most and including 1 mol/L, at least and including 20
mmol/L and at most and including 500 mol/L, at least and including 20 mmol/L and at most and

including 50 mmol/L or at least and including 20 mmol/L and at most and including 25 mmol/L.

If the additive according to the present invention consists entirely of the surfactant, it is
correspondingly advantageous if the additive is contained in the electrolyte at a concentration of at
least and including 0.01 mmol/L and at most and including 2 mol/L, preferably at a concentration
of at least and including 0.1 mmol/L and at most and including 1 mol/L, especially preferably at a
concentration of at least and including 2 mmol/L and at most and including S00 mmol/L,
especially preferably at a concentration of at least and including 15 mmol/L and at most and
including 50 mmol/L, and especially preferably at a concentration of 20 mmol/L + 5 mmol/L.

If the additive contains a mixture of a plurality of surfactants, it is conceivable both that each of

the surfactants is present at the above-mentioned concentration and that the mixture itself is

‘present at the above-mentioned concentration. It is, of course, also conceivable that an additive,
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which has a mixture of s plurality of surfactants, is present at the above-mentioned concentration.
The additive may now consist entircly of this mixture or have additional components.

In another aspect, the present invention pertains to an clectrolyte for use in an electrochemical gas
sensor described above or detailed below, wherein the electrolyte has 2 mixture of an

acidic, liquid medium, which has an electrical conductivity, and of an additive, and wherein the
additive has at least one surfactant.

Typical components of the electrolyte are, as was already described, a solvent and a conductive
salt, Itis especially favorable if the electrolyte is an acidic liquid, i.¢., an acidic, liquid medium.
The electrolyte may be both a strongly acidic, liquid medium and a very strongly acidic, liquid
medium. The electrolyle may be selected, for example, from the group containing HCIO,, HCI,
H,SO4, HNOs, HyPO4, HCOOH, preferably HC1O, or H;SO4. It is also conceivable that the
electrolyte is sclected from the group containing sulfurous acid, nitric acid and nitrous acid.
Mixtures of different acids are, of course, conceivable as well. In other words, the electrolyte may
be selected from the group containing sulfuric acid, perchloric acid, sulfurous acid, hydrochloric
acid, nitric acid, nitrous acid, phosphoric acid, as well as mixtures of the aforementioned acids.
Provisions are made in 2 preferred embodiment variant for the liquid medium to be a strong acid, a
very strong acid, sulfuric acid or perchloric acid. It is especially preferred if the liquid medium is
a very strong acid, cspecially sulfuric acid. It is also conceivable that the liquid medium is an

organic acid.

In a first variant, the present invention provides for an electrolyte for use in an electrochemical gas

sensor, wherein the electrolyte is a mixture of an at least

strongly acidic, liquid medium, which has an electrical conductivity, and an additive, and wherein
the additive contains at least one surfactant and wherein at least onc surfactant is an anionic
surfactant. Such a surfactant may be either a fluorinated surfactant or a halogen-fiee, anionic
surfactant. It is conceivable, for example, that at least one surfactant is a fluorinated anionic
surfactant, preferably a polyfluoroalkylsulfonic acid or the salt of a polyfluoroalkylsulfonic acid.
For example, the fluorinated anionic surfactant may be a polyfluoroalkylsulfonic acid, which is
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selected from among perfluorobutanesulfonic acid, tridecafluorooctylsulfonic acid, and
hexafluoroalkyl-2-methylsulfonic acid. As was already mentioned above, mono- or
perfluoroalkylsulfonic acids or the corresponding salts of the mono-, poly- or

perfluoroalkylsulfonic acids are, of course, also conceivable.

It is seen that such a surfactant of an electrolyte according to the present invention may be, as was
described above, a compound corresponding to Formula I and may be selected, for example, from
the group containing sodium monofluorobuty! sulfonate, sodium difluorobuty] sulfonate, sodium
trifluorobutyl sulfonate, sodium tetrafluorobutyl sulfonate, sodium pentafluorobuty! sulfonate,
sodium hexafluorobutyl sulfonate, sodium heptafluorobutyl sulfonate, sodium octafluorobutyl
sulfonate, sodium nonafluorobutyl sulfonate, sodium monofluoropenty! sulfonate, sodium
diftuoropentyl sulfonate, sodium triflucropentyl sulfonate, sodium tetrafluoropentyl sulfonate,
sodium pentafluoropentyl sulfonate, sodium hexafluoropentyl sulfonate, sodium heptafluoropentyl
sulfonate, sodium octafluoropentyl sulfonate, sodium nonafluoropentyl sulfonate, sodium
decaflucropentyl sulfonate, sodium undecafluoropentyl sulfonate, sodium monofluorobexyl
sulfonate, sodium diflucrohexy! sutfonate, sodium trifluorohexyl sulfonate, sodium
tetrafluorohexyl sulfonate, sodium pentafluorohexyl sulfonate, sodiumn hexafluorchexy! sulfonate,
sodium heptafluorohexyl sulfonate, sodium octafluorohexyl sulfonate, sodium nonafluorohexyl
sulfonate, sodium decafluorohexyl sulfonate, sodium undecafluorohexyl sulfonate, sodium
dodecafluorohexyl sulfonate, sodium tridecafluorohexyl sulfonate, sodium monofluoroheptyl
sulfonate, sodium difluoroheptyl sulfonate, sodium trifluoroheptyl sulfonate, sodium
tetrafluoroheptyl sulfonate, sodium pentafluorobeptyl sulfonate, sodium hexafluoroheptyl
sulfonate, sodium heptafluoroheptyl sulfonate, sodium octafluoroheptyl sulfonate, sodium
nonafluoroheptyl sulfonate, sodium decafluorohepty! sulfonate, sodium undecafluoroheptyl
sulfonate, sodium dodecafluoroheptyl sulfonate, sodium tridecafluoroheptyl sulfonate, sodium
tetradecafluorohepty! sulfonate, sodium pentadecafluoroheptyl sulfonate, sodium monofluorooctyl
sulfonate, sodium diflucrooctyl sulfonate, sodium trifluorooctyl sulfonate, sodium tetrafluorooctyl
sulfonate, sodium pentafluorooctyl sulfonate, sodium hexafluorooctyl sulfonate, sodium
heptafluorooctyl sulfonate, sodium octafluorooctyl sulfonate, sodium nonafluorooctyl sulfonate,
sodium decafluorooctyl sulfonate, sodium undecafluorooctyl sulfonate, sodium dodecafluorooctyl
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sulfonate, sodium tridecafluorooctyl sulfonate, sodium tetradecaflucrooctyl sulfonate, sodium
pentadecafluorooctyl sulfonate, sodium hexadecafluorooctyl sulfonate, sodium
heptadecafluorooctyl sulfonate, sodium monofluoronony! sulfonate, sodium difluorononyl
sulfonate, sodium triflucrononyl sulfonate, sodium tetrafluoronony! sulfonate, sodium
pentafluorononyl sulfonate, sodium hexafluorononyl sulfonate, sodium heptafluorononyl
sulfonate, sodium octafluorononyl sulfonate, sodium nonafluorononyl sulfonate, sodium
decafluorononyl sulfonate, sodium undecafluorononyl sulfonate, sodium dodecafluorononyl
sulfonate, sodium tridecafluorononyl sulfonate, sodium tetradecafluorononyl sulfonate, sodium
pentadecafluorononyl sulfonate, sodium hexadecafluorononyl sulfonate, sodium
heptadecafluorononyl sulfonate, sodium octadecafluorononyl sulfonate, sodium
nonadecafluoronony! sulfonate, sodium monofluorodecyl sulfonate, sodium difluorodecyl
sulfonate, sodium triflucrodecyl sulfonate, sodium tetrafluorodecy! sulfonate, sodium
pentafluorodecyl sulfonate, sodium hexafluorodecyl sulfonate, sodium heptafluorodecyl sulfonate,
sodium octafluorodecyl sulfonate, sodium nonafluorodecyl sulfonate, sodium decafluorodecyl
sulfonate, sodium undecafluorodecyl sulfonate, sodium dodecafluorodecyl sulfonate, sodium
tridecafluorodecyl sulfonate, sodium tetradecafluorodecyl sulfonate, sodium pentadecafluorodecyl
sulfonate, sodium hexadecafluorodecyl sulfonate, sodium heptadecafluorodecyl sulfonpate, sodium
octadecafluorodecyl sulfonate, sodium nonadecafluorodecyl sulfonate, sodium cicosafluorodecyl
sulfonate, sodium heneicosafluorodecyl sulfonate, sodium monoflucroundecy! sulfonate, sodium
difluoroundecyl sulfonate, sodium trifluoroundecyl sulfonate, sodium tetrafluoroundecyl
sulfonate, sodium pentafluoroundecy! sulfonate, sodium hexafluoroundecyl sulfonate, sodium
heptafluoroundecyl sulfonate, sodium octafluoroundecyl sulfonate, sodium nonafluoroundecyl
sulfonate, sodium decafluoroundecy! sulfonate, sodium undecafluoroundecyl sulfonate, sodium
dodecafluoroundecyl sulfonate, sodium tridecafluoroundecyl sulfonate, sodium
tetradecafluoroundecyl sulfonate, sodium pentadecafluoroundecyl sulfonate, sodium
hexadecafluoroundecyl sulfonate, sodium heptadecafluoroundecyl sulfonate, sodium
octadecafluoroundecyl sulfonate, sodium nonadecafluoroundecyl sulfonate, sodium
eicosafluoroundecyl sulfonate, sodiurn hencicosafluoroundecyl sulfonate, sodium
docosafluoroundecyl sulfonate, sodium tricosafluoroundecy! sulfonate, sodium

monofluorododecyl! sulfonate, sodium difluorododecyl sulfonate, sodium trifluorododecyl
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sulfonate, sodium tetrafluorododecyl sulfonate, sodium pentafluorododecyl sulfonate, sodium
hexafluorododecyl suifonate, sodium heptafluorododecyl sulfonate, sodium octafluorododecyl
sulfonate, sodium nonaflucrododecyl sulfonate, sodium decafluorododecyl sulfonate, sodium
undecafluorododecyl sulfonate, sodium dodecafluorododecyl sulfonate, sodium
tridecafluorododecyl sulfonate, sodium tetradecafluorododecyl sulfonate, sodium
pentadecafluorododecyl sulfonate, sodium hexadecafluorododecyl sulfonate, sodium
heptadecafluorododecyl sulfonate, sodium octadecafluorododecyl suifonate, sodium
nonadecafluorododecyl sulfonate, sodium eicosafluorododecy! sulfonate, sodium
heneicosafluorododecyl sulfonate, sodium docosafluorododecyl sulfonate, sodium
tricosafluorododecy! sulfonate, sodium tetracosafluorododecyl sulfonate, sodium
pentacosafluorododecyl sulfonate, potassium monofluorobutyl sulfonate, potassium difluorobutyl
sulfonate, potassium triflucrobutyl sulfonate, potassium tetrafluorobutyl sulfonate, potassium
pentafluorobutyl sulfonate, potassium hexafluorobutyl sulfonate, potassium heptafluorobutyl
sulfonate, potassium octafluorobutyl sulfonate, potassium nonafluorobutyl sulfonate, potassium
monoflucropentyl sulfonate, potassium difluoropentyl sulfonate, potassium trifluoropentyl
sulfonate, potassium tetrafluoropentyl sulfonate, potassium pentafluoropentyl sulfonate, potassium
hexafluoropentyl sulfonate, potassium heptafluoropentyl sulfonate, potassium octafluoropentyl
sulfonate, potassium nonafluoropentyl sulfonate, potassium decafluoropentyl sulfonate, potassium
undecafluoropentyl sulfonate, potassium monofluorohexyl sulfonate, potassium difluorohexyl
sulfonate, potassium trifluorohexyl sulfonate, potassium tetrafluorohexyl sulfonate, potassium
pentafluorohexyl sulfonate, potassium hexafluorohexyl sulfonate, potassium heptafluorohexyl
sulfonate, potassium octafluorohexyl sulfonate, potassium nonafluorohexyl sulfonate, potassium
decafluorohexyl sulfonate, potassium undecafluorohexyl sulfonate, potassium dodecafluorohexyl
sulfonate, potassium tridecafluorohexyl sulfonate, potassiurn monofluoroheptyl sulfonate,
potassium difluorohepty! sulfonate, botassium trifluoroheptyl sulfonate, potassium
tetrafluorohepty] sulfonate, potassium pentafluorobeptyl sulfonate, potassium hexafluoroheptyl
sulfonate, potassium heptafluorcheptyl sulfonate, potassium octafluoroheptyl sulfonate, potassium
nonafluoroheptyl suifonate, potassium decafluoroheptyl sulfonate, potassium undecafluoroheptyl
sulfonate, potassium dodecafluoroheptyl sulfonate, potassium tridecafluoroheptyl sulfonate,
potassium tetradecafluoroheptyl sulfonate, potassium pentadecafluorohepty! sulfonate, potassium
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monofluorcoctyl sulfonate, potassium difluorooctyl sulfonate, potassiurn trifluorooctyl sulfonate,
potassium tetrafluorooctyl sulfonate, potassium pentafluorooctyl sulfonate, potassium
hexafluorooctyl sulfonate, potassium heptafluorooctyl sulfonate, potassium octafluorooctyl
sulfonate, potassium nonafluoroocty! sulfonate, potassium decafluorooctyl sulfonate, potassium
undecafluorooctyl sulfonate, potassium dodecafluorooctyl sulfonate, potassium tridecafluorooctyl
sulfonate, potassium tetradecafluorooctyl sulfonate, potassium pentadecafluorooctyl sulfonate,
potassium hexadecafluorooctyl sulfonate, potassium heptadecafluorooctyl sulfonate, potassium
monofluorononyl sulfonate, potassium difluorononyl sulfonate, potassium trifluorononyl
sulfonate, potassium tetrafluoronony! sulfonate, potassium pentafluorononyl sulfonate, potassium
hexafluorononyl sulfonate, potassium heptafluorononyl sulfonate, potassium octafluorononyl
sulfonate, potassium nonafluorononyl sulfonate, potassium decafluorononyl sulfonate, potassium
undecafluorononyl sulfonate, potassium dodecafluorononyl sulfonate, potassium
tridecafluorononyl sulfonate, potassium tetradecafluorononyl sulfonate, potassium
pentadecafluoronony! sulfonate, potassium hexadecafluoronony! sulfonate, potassium
heptadecafluorononyl sulfonate, potassium octadecafluorononyl sulfonate, potassium
nonadecafluorononyl sulfonate, potassium monofluorodecyl sulfonate, potassium difluorodecyl
sulfonate, potassium trifluorodecyl sulfonate, potassium tetrafluorodecyl sulfonate, potassium
pentafluorodecyl sulfonate, potassium hexafluorodecyl sulfonate, potassium heptafluorodecyl
sulfonate, potassium octafluorodecyl sulfonate, potassium nonafluorodecyl sulfonate, potassium
decafluorodecyl sulfonate, potassium undecafluorodecyl sulfonate, potassium dodecafluorodecyl
sulfonate, potassium tridecafluorodecy! sulfonate, potassium tetradecafluorodecyl sulfonate,
potassium pentadecafluorodecyl sulfonate, potassium hexadecafluorodecyl suifonate, potassium
heptadecafluorodecyl sulfonate, potassium octadecafluorodecyl sulfonate, potassium
nonadecafluorodecyl sulfonate, potassium eicosafluorodecyl sulfonate, potassium
hencicosafluorodecyl sulfonate, potassium monofluoroundecyl sulfonate, potassium
difluoroundecyl sulfonate, potassium trifluoroundecyl sulfonate, potassium tetrafluoroundecyl
sulfonate, potassium pentafluoroundecyl! sulfonate, potassium hexafluoroundecyl sulfonate,
potassium heptafluoroundecy! sulfonate, potassium octafluoroundecyl sulfonate, potassium
nonafluoroundecyl sulfonate, potassium decafluoroundecyl sulfonate, potassium

undecafluoroundecyl sulfonate, potassium dodecafluoroundecyl sulfonate, potassivm
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tridecafluoroundecyl sulfonate, potassium tetradecafluoroundecyl sulfonate, potassium
pentadecafluoroundecyl sulfonate, potassium hexadecafluoroundecy! sulfonate, potassium
heptadecafluoroundecyl sulfonate, potassium octadecafluoroundecy! sulfonate, potassium
nonadecafluoroundecy! sulfonate, potassium eicosafluoroundecyl sulfonate, potassium
heneicosafluoroundecyl sulfonate, potassium docosafluoroundecyl sulfonate, potassium
tricosafluoroundecyl sulfonate, potassium monofluorododecyl sulfonate, potassium
difluorododecyl sulfonate, potassium trifluorododecyl sulfonate, potassium tetrafluorododecyl
sulfonate, potassium pentafluorododecyl sulfonate, potassium hexafluorododecyl sulfonate,
potassium heptafluorododecy! sulfonate, potassium octafluorododecyl sulfonate, potassium
nonaflucrododecyl sulfonate, potassium decafluorododecyl sulfonate, potassium
undecafluorododecyl sulfonate, potassium dodecafluorododecyl sulfonate, potassium
tridecafluorododecyl sulfonate, potassium tetradecafluorododecyl sulfonate, potassium
pentadecafluorododecyl sulfonate, potassium hexadecafluorododecy! sulfonate, potassium
heptadecaftuorododecyl sulfonate, potassium octadecafluorododecyl sulfonate, potassium
nonadecafluorododecyl sulfonate, potassium eicosafluorododecyl sulfonate, potassium
heneicosafluorododecyl sulfonate, potassium docosaflucrododecyl sulfonate, potassium
tricosafluorododecyl sulfonate, potassium tetracosafluorododecyl sulfonate, potassium
pentacosafluorododecy] sulfonate, lithium monofluorobutyl sulfonate, lithium difluorobutyl
sulfonate, lithium trifluorobutyl sulfonate, lithium tetrafluorobuty! sulfonate, lithium
pentafluorobutyl sulfonate, lithium hexafluorobutyl sulfonate, lithium heptafluorobutyl sulfonate,
lithium octafluorobutyl sulfonate, lithium nonafluorobutyl sulfonate, lithium monofluoropentyl
sulfonate, lithium difluoropentyl sulfonate, lithium trifluoropentyl sulfonate, lithium
tetrafluoropenty! sulfonate, lithium pentafluoropentyl sulfonate, lithium hexafluoropentyl
sulfonate, lithium heptafluoropentyl sulfonate, lithium octafluoropentyl sulfonate, lithium
nonafluoropentyl sulfonate, lithium decafluoropentyl sulfonate, lithium undecafluoropentyl
sulfonate, lithium monofluorohexyl sulfonate, lithium difluorohexyl sulfonate, lithium
trifluorohexyl sulfonate, lithium tetrafluorohexy! sulfonate, lithium pentafluorobexyl sulfonate,
lithium hexafluorohexyl sulfonate, lithium heptafluorohexyl sulfonate, lithium octafluorohexyl
sulfonate, lithium nonafluorohexyl sulfonate, lithium decafluorohexyl sulfonate, lithivm

undecafluorohexy! sulfonate, lithium dodecafluorohexyl sulfonate, lithium tridecafluorohexyl
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sulfonate, lithium monofluoroheptyl sulfonate, lithium difluoroheptyl sulfonate, lithium
trifluoroheptyl sulfonate, lithium tetrafluoroheptyl sulfonate, lithium pentafluoroheptyl sulfonate,
lithium hexafluorohepty! sulfonate, lithium heptafluoroheptyl sulfonate, lithium octafluoroheptyl
sulfonate, lithjum nonafluoroheptyl sulfonate, lithium decafluoroheptyl sulfonate, lithium
undecafluoroheptyl sulfonate, lithium dodecafluoroheptyl sulfonate, lithium tridecafluoroheptyl
sulfonate, lithium tetradecafluoroheptyl sulfonate, lithium pentadecafluoroheptyl sulfonate,
lithium monofluoroocty! sulfonate, lithium difluorooctyl sulfonate, lithium trifluorooctyl
sulfonate, lithium tetrafluorooctyl sulfonate, lithium pentafluorooctyl suifonate, lithium
hexafluorooctyl] sulfonate, lithium heptafluorooctyl sulfonate, lithium octafluorooctyl sulfonate,
lithium nonafluorooctyl sulfonate, lithium decafluoroocty] sulfonate, lithium undecafluorooctyl
sulfonate, lithium dodecafluorooctyl sulfonate, lithium tridecafluorooctyl sulfonate, lithium
tetradecafluorooctyl sulfonate, lithium pentadecafluorooctyl sulfonate, lithium
hexadecafluorooctyl sulfonate, lithium heptadecafluoroocty! sulfonate, lithium monofluoronony!
sulfonate, lithium difluorononyl sulfonate, lithium trifluorononyl sulfonate, lithium
tetrafluorononyl sulfonate, lithium pentafluorononyl sulfonate, lithium hexafluorononyl sulfonate,
lithium heptafluorononyl sulfonate, lithium octafluorononyl sulfonate, lithium nonafluorononyl
sulfonate, lithium decafluorononyl sulfonate, lithium undecafluorononyl sulfonate, lithium
dodecafluorononyl sulfonate, lithium tridecaflucrononyl sulfonate, lithium tetradecafluorononyl
sulfonate, lithium pentadecafluorononyl sulfonate, lithium hexadecafluorononyl sulfonate, lithium
heptadeczfluorononyl sulfonate, lithium octadecafluoronony! sulfonate, lithium
nonadecafluoronony] sulfonate, lithium monofluorodecyl sulfonate, lithium difluorodecyl
sulfonate, lithium trifluorodecy! sulfonate, lithium tctrafluorodecyl sulfonate, lithium
pentafluorodecy! sulfonate, lithium hexafluorodecyl sulfonate, lithium heptafluorodecyl sulfonate,
lithium octafluorodecyl sulfonate, lithium nonafluorodecyl sulfonate, lithium decafluorodecyl
sulfonate, lithium undecafluorodecyl sulfonate, lithium dodecafluorodecyl sulfonate, lithium
tridecafluorodecyl sulfonate, lithium tetradecafluorodecyl sulfonate, lithinm pentadecafluorodecyl
sulfonate, lithium hexadecafluorodecyl sulfonate, lithium heptadecafluorodecy! sulfonate, lithium
octadecafluorodecyl sulfonate, lithium nonadecafluorodecyl sulfonate, lithium eicosafluorodecyl
sulfonate, lithium heneicosafluorodecyl sulfonate, lithium monofluoroundecyl sulfonate, lithium

difluoroundecy] sulfonate, lithium trifluoroundecy! sulfonate, lithium tetrafluoroundecy! sulfonate,
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lithium pentafluoroundecyl sulfonate, lithium hexafluoroundecyl sulfonate, lithium
heptafluoroundecyl sulfonate, lithium octafluoroundecyl sulfonate, lithium nonafluoroundecyl
sulfonate, lithium decafluoroundecyl sulfonate, lithium undecafluoroundecyl sulfonate, lithium
dodecafluoroundecyl sulfonate, lithium tridecafluoroundecyl sulfonate, lithium
tetradecafluoroundecyl sulfonate, lithium pentadecafluoroundecyl sulfonate, lithium
hexadecafluoroundecy! sulfonate, lithium heptadecafluoroundecyl sulfonate, lithium
octadecafluoroundecy] sulfonate, lithium nonadecafluoroundecyl sulfonate, lithium
eicosafluoroundecyl sulfonate, lithium heneicosafluoroundecyl sulfonate, lithium
docosaﬂuoroundec'yl'sulfonate, lithijum tricosafluoroundecyl sulfonate, lithium
monofluorododecyl sulfonate, lithium difluorododecyl sulfonate, lithium trifluorododecyl
sulfonate, lithium tetrafluorododecy! sulfonate, lithinum pentafluorododecyl sulfonate, lithium
hexafluorododecy! sulfonate, lithium heptafluorododecyl sulfonate, lithium octafluorododecyl
sulfonate, lithium nonafluorododecyl sulfonate, lithium decafluorododecyl sulfonate, lithium
undecafluorododecyl sulfonate, lithium dodecafluorododecyl sulfonate, lithium
tridecafluorododecyl sulfonate, lithium tetradecafluorododecyl sulfonate, lithium
pentadecefluorododecyl sulfonate, lithjum hexadecafluorododecyl sulfonate, lithium
heptadecafluorododecyl sulfonate, lithium octadecaftuorododecy! sulfonate, lithium
nonadecafluorododecyl sulfonate, lithium eicosafluorododecyl sulfonate, lithium
heneicosafluorododecyl sulfonate, lithium docosafluorododecyl sulfonate, lithium
tricosafluorododecyl sulfonate, lithium tetracosafluorododecyl sulfonate, and lithium
pentacosafluorododecyl sulfonate.

It is seen that such a surfactant of an electrolyte according to the present invention may be, as was
described above, a compound corresponding to Formulas I and may be selected, for example, from
the group containing ammonium monofluorobutyl sulfonate, ammonium difluorobutyl sulfonate,
ammonium trifluorobutyl sulfonate, ammonium tetrafluorobutyl sulfonate, ammonium
pentafluorobutyl sulfonate, ammonium hexafluorobutyl sulfonate, ammonium heptafluorobutyl
sulfonate, ammonium octafluorobutyl sulfonate, ammonium nonafluorobutyl sulfonate,
ammonium monofluoropentyl sulfonate, ammonium difluoropentyl sulfonate, ammonium

trifluoropenty! sulfonate, ammonium tetrafluoropentyl sulfonate, ammonium pentafluoropentyl
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sulfonate, ammonium hexafluoropentyl sulfonate, ammonium heptafluoropentyl sulfonate,
ammonium octafluoropenty! sulfonate, ammonium nonafluoropentyl sulfonate, ammonium
decafluoropentyl sulfonate, ammonium undecafluoropentyl sulfonate, ammonium
monofluorohexyl sulfonate, ammonium difluorohexy! sulfonate, ammonium trifluorohexyl
sulfonate, ammonium tetrafluorohexyl sulfonate, ammonium pentafluorohexyl sulfonate,
ammonium hexafluorohexy! sulfonate, ammonium heptafluorohexy! sulfonate, ammonium
octafluorohexyl sulfonate, ammonium nonafluorohexyl sulfonate, ammonium decafluorohexyl
sulfonate, ammonium undecafluorohexyl sulfonate, ammonium dodecafluorohexyl sulfonate,
ammonium tridecafluorohexyl sulfonate, ammonium monofluoroheptyl sulfonate, ammonium
difluorohepty! sulfonate, ammonium trifluoroheptyl sulfonate, ammonium tetrafluoroheptyl
sulfonate, ammonium pentafluoroheptyl sulfonate, ammonium hexafluorohepty! sulfonate,
ammonium heptafluorcbeptyl sulfonate, ammonium octafluorohepty! sulfonate, ammonium
nonafluoroheptyl sulfonate, ammonium decafluoroheptyl sulfonate, ammonium
undecafluorohepty! sulfonate, ammonium dodecafluorcheptyl sulfonate, ammonium
tridecafluorobeptyl sulfonate, ammonium tetradecafluoroheptyl sulfonate, ammonium
pentadecafluoroheptyl sulfonate, ammonium monofluorooctyl sulfonate, ammonium difluorooctyl
sulfonate, ammonium trifluorooctyl sulfonate, ammonium tetrafluorooctyl sulfonate, ammonium
pentafluorooctyl sulfonate, ammonium hexafluorooctyl sulfonate, ammonium heptafluorooctyl
sulfonate, ammonium octafluorooctyl sulfonate, ammonium nonafluorooctyl sulfonate,
ammonium decafluorooctyl sulfonate, ammonium undecafluoroocty] sulfonate, ammonium

dodecafluorooctyl sulfonate, ammonium tridecafluorooctyl sulfonate, ammonium

tetradecafluorooctyl sulfonate, ammonium pentadecafluorooctyl sulfonate, ammonium
hexadecafluorooctyl sulfonate, ammonium bheptadecafluorooctyl sulfonate, ammonium
monofluoronony! sulfonate, ammonium difluorononyl sulfonate, ammonium trifluorononyt
sulfonate, ammonium tetrafluorononyl sulfonate, ammonium pentafluorononyl sulfonate,
ammonium hexafluorononyl sulfonate, ammonium heptafluoronony! sulfonate, ammonium
octafluorononyl sulfonate, ammonium nonafluorononyl sulfonate, ammonium decafluorononyl
sulfonate, ammonium undecafluorononyl sulfonate, ammonium dodecafluorononyl sulfonate,
ammonium tridecafluoronony! sulfonate, ammonium tetradecafluorononyl sulfonate, ammonium

pentadecafluoronony! sulfonate, ammonium hexadecafluoronony! sulfonate, ammonijum
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heptadecafluorononyl sulfonate, ammonium octadecafluorononyl sulfonate, ammonium
nonadecafluoronony] sulfonate, ammonium monoflucrodecyl sulfonate, ammonium difluorodecyl
sulfonate, ammonium trifluorodecyl sulfonate, ammonium tetrafluorodecyl sulfonate, ammonium
pentafluorodecy! sulfonzte, ammonium hexafluorodecyl sulfonate, ammonium heptafluorodecyl
sulfonate, ammonium octafluorodecy! sulfonate, ammonium nonafluorodecyl sulfonate,
ammonium decafluorodecyl sulfonate, ammonium undecafluorodecyl sulfonate, ammonium
dodecafluorodecyl sulfonate, ammonium tridecafluorodecyl sulfonate, ammonium
tetradecafluorodecyl sulfonate, ammonium pentadecafluorodecyl sulfonate, ammonium
hexadecafluorodecyl sulfonate, ammonium heptadecafluorodecyl sulfonate, ammonium
octadecafluorodecyl sulfonate, ammonjum nonadecafluorodecyl sulfonate, ammonium
eicosafluorodecyl sulfonate, ammonium heneicosafluorodecyl sulfonate, ammonium »
monofluoroundecyl sulfonate, ammonium difluoroundecyl sulfonate, ammonium trifluoroundecyl
sulfonate, ammonium tetrafluoroundecyl suifonate, ammonium pentafiuoroundecyl sulfonate,
ammonium hexafluoroundecyl sulfonate, ammonium heptafluoroundecyl! sulfonate, ammonium
octafluoroundecyl sulfonate, ammonium nonafluoroundecyl sulfonate, ammonium
decafluoroundecyl sulfonate, ammonium undecafluoroundecyl sulfonate, ammonium
dodecafluoroundecyl sulfonate, ammonium tridecafluoroundecyl sulfonate, ammonium
tetradccafluoroundecyl sulfonate, ammonium pentadecafluoroundecyl sulfonate, ammonium
hexadecafluoroundecy! sulfonate, ammonium heptadecafluoroundecyl sulfonate, ammonium
octadecafluoroundecyl sulfonate, ammonium nonadecafluoroundecyl sulfonate, ammonium
eicosafluoroundecyl sulfonate, ammonium heneicosafluoroundecy) sulfonate, ammonium
docosafluoroundecyl sulfonate, ammonium tricosafluoroundecyl sulfonate, ammonium
monoflucrododecy! sulfonate, ammonium difluorododecyl sulfonate, ammonium trifluorododecyl
sulfonate, ammonium tetrafluorododecyl sulfonate, ammonium pentafluorododecyl sulfonate,
ammonium bexafluorododecyl sulfonate, ammonium heptafluorododecyl sulfonatc, ammonium
octafluorododecyl sulfonate, ammonium nonafluorododecyl suifonate, ammonium
decafluorododecyl sulfonate, ammonium undecafluorododecyl sulfonate, ammonium
dodecafluorododecy! sulfonate, ammonium tridecafluorododecyl sulfonate, ammonium
tetradecafluorododecyl sulfonate, ammonium pentadecafluorododecyl sulfonate, ammonium

hexadecafluorododecy! sulfonate, ammonium heptadecafluorododecyl sulfonate, ammonium
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octadecafluorododecy! sulfonate, ammonium nonadecafluorododecyl sulfonate, ammonium
eicosafluorododecyl sulfonate, ammonium heneicosafluorododecy! sulfonate, ammonium
docosafluorododecy] sulfonate, ammonium tricosafluorododecyl sulfonate, ammonium
tetracosafluorododecyl sulfonate, ammonium pentacosafluorododecyl sulfonate, alkylarnmonium
monofluorobutyl sulfonate, alkylammonium difluorobutyl sulfonate, alkylammonium
trifluorobutyl sulfonate, alkylammonium tetrafluorobuty] sulfonate, alkylammonium
pentafluorobutyl sulfonate, alkylammonium hexafluorobutyl sulfonate, alkylammonium
heptafluorobutyl sulfonate, alkylammonium octafluorobutyl sulfonate, alkylammonium
nonaflucrobutyl sulfonate, alkylarmnmonium monofluoropentyl sulfonate, alkylammonium
difluoropentyl sulfonate, alkylammonium trifluoropentyl sulfonate, alkylammonium
tetrafluoropenty! sulfonate, alkylammonium pentafluoropenty! sulfonate, alkylammonium
hexafluoropentyl sulfonate, alkylammonium heptafluoropentyl sulfonate, alkylammonium
octafluoropentyl sulfonate, alkylammonium nonafluoropentyl sulfonate, alkylammonium
decafluoropenty! sulfonate, alkylammonium undecafluoropentyl sulfonate, alkylammonium
monofluorohexyl sulfonate, alkylammonium difluorohexyl sulfonate, alkylammonium
trifluorohexy! sulfonate, alkylammonium tetrafluorohexyl sulfonate, alkylammonium
pentafluorohexyl sulfonate, alkylammonium hexafluorohexyl sulfonate, alkylammonium
heptafluorohexyl sulfonate, alkylammonium octafluorohexyl sulfonate, alkylammonium
nonafluorohexy! sulfonate, alkylammonium decafluorohexyl sulfonate, alkylammonium
undecafluorohexy! sulfonate, alkylammonium dodecafluorohexyl sulfonate, alkylammonium
tridecafluorohexyl sulfonate, alkylammonjum monofluorohepty! sulfonate, alkylammonium
difluoroheptyl sulfonate, alkylarnmonium trifluoroheptyl sulfonate, alkylammonium
tetrafluoroheptyl sulfonate, alkylammonium pentafluoroheptyl sulfonate, alkylammonium
hexafluoroheptyl sulfonate, alkylammonium heptafluoroheptyl sulfonate, alkylammoniumA
octafluorohcptyl sulfonate, alkylammonium nonafluoroheptyl sulfonate, alkylammonium
decafluoroheptyl sulfonate, alkylammonium undecafluoroheptyl sulfonate, alkylammonium
dodecafluorohepty! sulfonate, alkylammonium tridecafluorcheptyl sulfonate, alkylammonium
tetradecafluoroheptyl sulfonate, alkylammonium pentadecafluoroheptyl sulfonate,
alkylammonium monofluorooctyl sulfonate, alkylammonium diflucrooctyl sulfonate,

alkylammonium trifluorooctyl sulfonate, alkylammonium tetrafluorooctyl sulfonate,
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alkylammonium pentafluorooctyl sulfonate, alkylammonium hexafluorooctyl sulfonate,
alkylammonium heptafluorooctyl sulfonate, alkylammonium octafluorooctyl sulfonate,
alkylammonium nonafluorooctyl sulfonate, alkylammonium decafluoroocty! sulfonate,
alkylammonium undecafluorooctyl sulfonate, alkylammonium dodecafluoroocty] sulfonate,
alkylammonium tridecafluorooctyl sulfonate, alkylammonium tetradecafluorooctyl sulfonate,
alkylammonium pentadecafluorooctyl sulfonate, atkylammonium hexadecafluorooctyl sulfonate,
alkylammonium heptadecafluorooctyl sulfonate, alkylammonium monofluoronony! sulfonate,
alkylammonium difluorononyl sulfonate, alkylammonium trifluorononyl sulfonate,
alkylammonium tetrafluorononyl sulfonate, atkylammonium pentafluorononyl sulfonate,
alkylammonium hexafluorononyl sulfonate, alkylammonium heptafluoronony! sulfonate,
alkylammonium octafluoronony! sulfonate, alkylammonium nonafluorononyl sulfonate,
alkylammonium decafluorononyl sulfonate, alkylammonium undecafluorononyl sulfonate,
alkylammonium dodecafluorononyl sulfonate, alkylammonium tridecafluorononyl sulfonate,
alkylammonium tetradecafluoronony! sulfonate, alkylammonium pentadecafluorononyl sulfonate,
alkylammonium hexadecafluorononyl sulfonate, alkylammonium heptadecafluoronony! sulfonate,
alkylammonium octadecafluorononyl suifonate, alkylammonium nonadecafluorononyl sulfonate,
alkylammonium monofluorodecy! sulfonate, alkylammonium difluorodecyl sulfonate,
alkylammonium triftuorodecyl sulfonate, alkylammonium tetrafluorodecyl sulfonate,
alkylammonium pentafluorodecyl suifonate, alkylammonium hexafluorodecyl sulfonate,
alkylammonium heptafluorodecyl sulfonate, alkylammonium octafluorodecy! sulfonate,
alkylammonium nonafluorodecyl sulfonate, alkylammonium decafluorodecyl sulfonate,
alkylammonium undecafluorodecyl sulfonate, alkylammonium dodecafluorodecyl sulfonate,
alkylammonium tridecafluorodecyl sulfonate, alkylammonium tetradecafluorodecyl sulfonate,
alkylammonium pentadecafluorodecyl sulfonate, alkylammonium hexadecafluorodecyl sulfonate,
alkylarmmonium heptadecafluorodecyl sulfonate, alkylammonium octadecafluorodecyl sulfonate,
alkylammonium nonadecafluorodecyl sulfonate, alkylammonium eicosafluorodecyl sulfonate,
alkylammonium heneicosafluorodecyl sulfonate, alkylammonium monofluoroundecyl sulfonate,
alkylammonium difluoroundecy] sulfonate, alkylammonium trifluoroundecyl sulfonate,
alkylammonium tetrafluoroundecyl sulfonate, alkylammonium pentafluoroundecyl sulfonate,

alkylammonium hexafluoroundecyl sulfonate, alkylammonium heptafluoroundecyl sulfonate,
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alkylammonium octafluoroundecy! sulfonate, alkylammonium nonafluoroundecyl sulfonate,
alkylammonium decafluoroundecyl sulfonate, alkylammonium undecafluoroundecyl sulfonate,
alkylammonium dodecafluoroundecyl sulfonate, alkylammonium tridecafluoroundecyl sulfonate,
alkylammonium tetradecafluoroundecyl sulfonate, alkylammonium pentadecafluoroundecyl
sulfonate, alkylammonium hexadecafluoroundecyl sulfonate, alkylammonium
heptadecafluoroundecyl sulfonate, alkylammonium octadecafluoroundecyl sulfonate,
alkylammonium nonadecafluoroundecyl sulfonate, alkylammonium eicosafluoroundecyl
sulfonate, alkylammonium heneicosafluoroundecy! sulfonate, alkylammonium
docosafluoroundecyl sulfonate, alkylammonium tricosafluoroundecyl sulfonate, alkylammonium
monofluorododecyl sulfonate, alkylammonium difluorododecyl sulfonate, alkylammonium
trifluorododecyl sulfonate, alkylammonium tetrafluorododecyl sulfonate, alkylammonium
pentafluorododecyl sulfonate, alkylammonium hexafluorododecyl sulfonate, alkylammonium
heptafluorododecy! sulfonate, alkylammonium octafluorododecy! sulfonate, alkylammonium
nonafluorododecyl sulfonate, alkylammonium decafluorododecyl sulfonate, alkylammonium
undecafluorododecyl sulfonate, alkylammonium dodecafluorododecyl sulfonate, atkylammmonium
tridecafluorododecyl sulfonate, alkylammonium tetradecafluorododecyl sulfonate,
alkylammonium pentadecafluorododecyl sulfonate, alkylammonium hexadecafluorododecyl
sulfonate, alkylammonium heptadecafluorododecyl sulfonate, alkylammonium
octadecafluorododecyl sulfonate, alkylammonium nonadecafluorododecyl sulfonate,
alkylammonium eicosafluorododecyl sulfonate, alkylammonium heneicosafluorododecyl
sulfonate, alkylammonium docosafluorododecyl sulfonate, alkylammonium tricosafluorododecyl
sulfonate, alkylammonium tetracosafluorododecyl sulfonate, alkylammonium
pentacosafluorododecy! sulfonate, dialkylammonium monofluorobutyl sulfonate,
dialkylammonijum difluorobutyl sulfonate, dialkylammonium trifluorobutyl sulfonate,
dialkylammonium tetrafluorobutyl sulfonate, dialkylammonium pentafluorobuty! sulfonate,
dialkylammonium hexafluorobutyl sulfonate, dialkylammonium heptafluorobutyl sulfonate,
dialkylammonium octafluorobutyl sulfonate, dialkylammonium nonafluorobutyl sulfonate,
dialkylammonium monofluoropentyl sulfonate, dialkylammonium difluoropenty! sulfonate,
dialkylammonium trifluoropentyl sulfonate, dialkylammonium tetrafluoropcntyl sulfonate,
dialkylammonium pentafluoropenty! sulfonate, dialkylammonium hexafluoropentyl sulfonate,
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dialkylammonium heptafluoropentyl sulfonate, dialkylammonium octafluoropentyl sulfonate,
dialkylammonium nonafluoropentyl sulfonate, dialkylammonium decafluoropentyl sulfonate,
dialkylammonium undecafluoropentyl sulfonate, dialkylammonium monofluorohexyl sulfonate,
dialkylammonium difluorohexyl sulfonate, dialkylammonium trifluorohexyl sulfonate,
dialkylammonium tetrafluorohexyl sulfonate, dialkylammonium pentafluorohexyl sulfonate,
dialkylammonium hexafluorohexyl sulfonate, dialkylammonium heptafluorohexyl sulfonate,
dialkylammonium octafluorohexyl sulfonate, dialkylammonium nonafluorchexyl sulfonate,
dialkylammonium decafluorohexyl sulfonate, dialkylammonium undecafluorohexy! sulfonate,
dialkylammonium dodecafluorohexyl sulfonate, dialkylammonium tridecafluorohexyl sulfonate,
dialkylammonium monofluorohepty! sulfonate, dialkylarnmonium diflucroheptyl sulfonate,
dialkylammonium trifluorohepty! sulfonate, dialkylammonium tetrafluoroheptyl sulfonate,
dialkylammonium pentafluoroheptyl sulfonate, dialkylammonium hexafluorohepty! sulfonate,
dialkylammonium heptafluoroheptyl sulfonate, dialkylammonium octafluorohepty! sulfonate,
diatkylammonium nonafluoroheptyl sulfonate, dialkylammonium decafluoroheptyl sulfonate,
dialkylammonium undecafluoroheptyl sulfonate, dialkylammonium dodecafluoroheptyl sulfonate,
dialkylammonium tridecafluoroheptyl sulfonate, dialkylammonium tetradecafluoroheptyl
sulfonate, dialkylammonium pentadecafluoroheptyl sulfonate, dialkylammonium monofluorooctyl
sulfonate, dialkylammonium difluorooctyl sulfonate, dialkylammonium trifluorooctyl sulfonate,
dialkylammonium tetrafluorooctyl sulfonate, dialkylammonium pentafluorooctyl suifonate,
dialkylammonium hexafluorooctyl sulfonate, dialkylammonium heptafluorooctyl sulfonate,
dialkylammonium octafluorooctyl sulfonate, dialkylammonium nonafluorooctyl sulfonate,
dialkylammonium decafluorooctyl sulfonate, dialkylammonium undecafluoroocty! sulfonate,
dialkylammonium dodecafluorooctyl sulfonate, dialkylammonium tridecafluorooctyl sulfonate,
dialkylammonium tetradecafluorooctyl sulfonate, dialkylammonium pentadecafluorooctyl
sulfonate, dialkylammonijum hexadecafluorooctyl sulfonate, dialkylammonium
heptadecafluorooctyl sulfonate, dialkylammonium monofluorononyl sulfonate, dialkylammonium
difluorononyl sulfonate, dialkylammonium trifluorononyl sulfonate, dialkylammonium
tetrafluoronony! sulfonate, dialkylammonium pentafluorononyl sulfonate, dialkylammonium
hexafluoronony! sulfonate, dialkylammonium heptafluorononyl sulfonate, dialkylammonium

octafluoronony! sulfonate, dialkylammonium nonaflucrononyl sulfonate, dialkylammonium
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decafluorononyl sulfonate, dialkylammonium undecafluorononyl sulfonate, dialkylammonium
dodecafluorononyl sulfonate, dialkylammonium tridecafluorononyl sulfonate, dialkylammonium
tetradecafluorononyl sulfonate, dialkylammonium pentadccafluorononyl sulfonate,
dialkylammonium hexadecafluorononyl sulfonate, dialkylammonium heptadecafiuorononyl
sulfonate, dialkylammonium octadecafluorononyl sulfonate, dialkylammonium
nonadecafluorononyl sulfonate, dialkylammonium monofluorodecyl sulfonate, dialkylammonium
difluorodecyl sulfonate, dialkylammonium trifluorodecyl sulfonate, dialkylammonium
tetrafluorodecyl sulfonate, dialkylammonium pentafluorodecyl sulfonate, dialkylammonium
hexafluorodecyl sulfonate, dialkylammonium heptafluorodecyl sulfonate, dialkylammonium
octafluorodecyl sulfonate, dialkylammonium nonaflucrodecyl sulfopate, dialkylammoﬁium
decafluorodecy! sulfonate, dialkylammonium undecafluorodecyl sulfonate, dialkylammonium
dodecafluorodecyl sulfonate, dialkylammonium tridecafluorodecyl sulfonate, dialkylammonium
tetradecafluorodecyl sulfonate, dialkylammonium pentadecafluorodecyl sulfonate,
dialkylammonium hexadecafluorodecyl sulfonate, dialkylammonium heptadecafluorodecyl
sulfonate, dialkylammonium octadecafluorodecyl sulfonate, dialkylammonium
nonadecafluorodecyl sulfonate, dialkylammonium eicosafluorodecyl sulfonate, dialkylammonium
heneicosafluorodecy! sulfonate, dialkylammonium monofiuoroundecy! sulfonate,
dialkylammonium diflucroundecyl sulfonate, dialkylammonium trifluoroundecyl sulfonate,
dialkylammonium tetrafluoroundecyl sulfonate, dialkylammonium pentafluoroundecyl sulfonate,
dialkylammonium hexafluoroundecyl sulfonate, dialkylammonium heptafluoroundecyl sulfonate,

dialkylammonium octafluoroundecyl sulfonate, dialkylammonium nonafluoroundecy! sulfonate,

dialkylammonium decafluoroundecyl sulfonate, dialkylammeonium undecafluoroundecyl
sulfonate, dialkylammonium dodecafluoroundecyl sulfonate, dialkylammonium
tridecafluoroundecyl sulfonate, dialkylammonium tetradecafluoroundecyl sulfonate,
dialkylammonium pentadecafluoroundecyl sulfonate, dialkylammonium hexadecafluoroundecyl
sulfonate, dialkylammonium heptadecafluoroundecyl sulfonate, dialkylammonium
octadecafluoroundecyl sulfonate, dialkylammoniumn nonadecafluoroundecyl sulfonate,
dialkylammonium eicosafluoroundecyl sulfonate, dialkylammonium heneicosafluoroundecy!
sulfonate, dialkylammonium docosafluoroundecyl sulfonate, dialkylammonium

tricosafluoroundecyl sulfonate, diatkylammonium monofluorododecyl sulfonate,
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dialkylammonium difluorododecyl sulfonate, dialkylammonium trifluorododecyl sulfonate,
dialkylammonium tetrafluorododecyl sulfonate, dialkylammonium pentafluorododecyl sulfonate,
dialkylammonium hexafluorododecyl sulfonate, dialkylammonium beptafluorododecyl sulfonate,
dialkylammonium octafluorododecyl sulfonate, dialkylammonium nonafluorododecyi sulfonate,
dialkylammonium decafluorododecyl sulfonate, dialkylammonium undecafluorododecyl
sulfonate, dialkylammonium dodecafluorododecyl sulfonate, dialkylammonium
tridecafluorododecyl sulfonate, dialkylammonium tetradecafluorododecyl sulfonate,
dialkylammonium pentadecafluorododecyl sulfonate, dialkylammonium hexadecafluorododecyl
sulfonate, dialkylammonium heptadecafluorododecyl sulfonate, dialkylammonium
octadecafluorododecyl sulfonate, dialkylammonium nonadecafluorododecyl sulfonate,
dialkylammonium eicosafluorododecyl sulfonate, dialkylammonium heneicosafluorododecyl
sulfonate, dialkylammonium docosafluorododecyl sulfonate, dialkylammonium
tricosafluorododecyl sulfonate, dialkylammonium tetracosafluorododecyl sulfonate,
dialkylammonium pentacosafluorododecyl sulfonate, trialkylammonium monofluorobutyl
sulfonate, trialkylammonium difluorobutyl sulfonate, trialkylammonium trifluorobutyl sulfonate,
trialkylammonium tetrafluorobutyl sulfonate, trialkylammonium pentafluorobutyl sulfonate,
trialkylammonium hexafluorobutyl sulfonate, trialkylammonium heptafluorobutyl sulfonate,
trialkylammonium octafluorobutyl sulfonate, trialkylammonium nonafluorobutyl sulfonate,
trialkylammonium monofluoropentyl sulfonate, trialkylammonium difluoropentyl sulfonate,
trialkylammonium trifluoropentyl sulfonate, trialkylammonium tetrafluoropentyl sulfonate,
trialkylammonium pentafluoropentyl sulfonate, trialkylammonium hexafluoropentyl sulfonate,
trialkylammonium heptafluoropentyl sulfonate, trialkylammonium octafluoropentyl sulfonate,
trialkylammonium nonafluoropentyl sulfonate, trialkylammonium decafluoropentyl sulfonate,
trialkylammonium undecafluoropenty! sulfonate, trialkylammonium monofluorohexyl sulfonate,
trialkylammonium difluorohexyl sulfonate, trialkylammonium trifluorohexy] sulfonate,
trialkylammonium tetrafluorohexy! sulfonate, trialkylammonium pentafluorohexyl sulfonate,
trialkylammonium hexafluorohexyl sulfonate, trialkylammonium heptafluorohexyl sulfonate,
trialkylammonium octafluorohexyl sulfonate, trialkylammonium nonafluorchexyl sulfonate,
trialkylammonium decafluorohexyl sulfonate, trialkylammonium undecafluorohexyl sulfonate,

trialkylammonium dodecafluorohexyl sulfonate, trialkylammonium tridecafluorobexyl sulfonate,
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trialkylammonium monofluoroheptyl sulfonate, trialkylammonium difluoroheptyl sulfonate,
trialkylammonium trifluoroheptyl sulfonate, trialkylammonium tetrafluorohepty! sulfonate,
trialkylammonium pentafluoroheptyl sulfonate, trialkylammonium hexafluoroheptyl sulfonate,
trialkylammonium heptafluorohepty! sulfonate, trialkylammonium octafluoroheptyl suifonate,
trialkylammonium nonafluoroheptyl sulfonate, trialkylammonium decafluoroheptyl sulfonate,
trialkylammonium undecafluoroheptyl sulfonate, trialkylammonium dodecafluoroheptyl sulfonate,
trialkylammonium tridecafluoroheptyl sulfonate, trialkylammonium tetradecafluoroheptyl
sulfonate, trialkylammonium pentadecafluoroheptyl sulfonate, trialkylammonium
monofluorooctyl sulfonate, trialkylammonium difluoroocty] sulfonate, trialkylammonium
trifluoroocty! sulfonate, trialkylammonium tetrafluorcoctyl sulfonate, trialkylammonium
pentafluorooctyl sulfonate, trialkylammonium hexafluorooctyl sulfonate, trialkylammonium
heptafluoroocty] sulfonate, trialkylammonium octafluorooctyl sulfonate, trialkylammonium
nonafluorooctyl] sulfonate, trialkylammonium decafluorooctyl sulfonate, trialkylammonium
undecafluorooctyl sulfonate, trialkylammonium dodecafluorooctyl sulfonate, trialkylammonium
tridecafluorooctyl sulfonate, trialkylammonium tetradecafluoroocty! sulfonate, trialkylammonium
pentadecafluorooctyl sulfonate, trialkylammonium hexadecafluorooctyl sulfonate,
trialkylammonium heptadecafluorooctyl sulfonate, trialkylammonium monofluorosonyl sulfonate,
trialkylammonium difluorononyl sulfonate, trialkylammonium trifluorononyl sulfonate,
trialkylammonium tetrafluorononyl sulfonate, trialkylammonium pentafluorononyl sulfonate,
trialkylammonium hexafluorononyl sulfonate, trialkylammonium heptafluorononyl sulfonate,
trialkylammonium octafluorononyl sulfonate, trialkylammonium nonafluorononyl sulfonate,
trialkylammonium dccafluorononyl sulfonate, trialkylammonium undecafluorononyl sulfonate,
trialkylammonium dodecafluorononyl sulfonate, trialkylammonium tridecafluorononyl sulfonate,
trialkylammonium tetradecafluorononyl sulfonate, trialkylammonium pentadecafluorononyl
sulfonate, trialkylammonium hexadecafluorononyl sulfonate, trialkylammonium
heptadecafluorononyl sulfonate, trialkylammonium octadecafluorononyl sulfonate,
trialkylammonium nonadecafluorononyl sulfonate, trialkylammonium monofluorodecyl sulfonate,
trialkylammonium difluorodecy] sulfonate, trialkylammonium trifluorodecyl sulfonate,
trialkylammonium tetrafluorodecy! sulfonate, trialkylammonium pentafluorodecy] sulfonate,

trialkylammonium hexafluorodecy! sulfonate, trialkylammonium heptafluorodecyl sulfonate,
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trialkylammonium octafluorodecyl sulfonate, trialkylammonium nonafluorodecyl sulfonate,
trialkylammonium decafluorodecyl sulfonate, trialkylammonium undecafluorodecyl sulfonate,
trialkylammonium dodecafluorodecyl sulfonate, trialkylammonium tridecafluorodecyl sulfonate,
trialkylammonium tetradecafluorodecyl sulfonate, trialkylammonium pentadecafluorodecyl
sulfonate, trialkylammonium hexadecafluorodecyl sulfonate, trialkylammonium
heptadecafluorodecyl sulfonate, trialkylammonium octadecafluorodecyl sulfonate,
trialkylammonium nonadecafluorodecyl sulfonate, trialkylammonium eicosafluorodecyl sulfonate,
trialkylammonium hencicosafluorodecy! sulfonate, trialkylammorﬁum monofluoroundecyl
sulfonate, trialkylammonium difluoroundecyl sulfonate, trialkylammonium trifluoroundecy!
sulfonate, trialkylammonium tetrafluoroundecy! sulfonate, trialkylammonium pentafluoroundecyl
sulfonate, trialkylammonium hexafluoroundecy! sulfonate, trialkylammonium heptafluoroundecyl
sulfonate, trialkylammonium octafluoroundecyl sulfonate, trialkylammonium nonafluoroundecyl
sulfonate, trialkylammonium decafluoroundecyl sulfonate, trialkylammonium
undecafluoroundecyl sulfonate, trialkylammonium dodecafluoroundecyl sulfonate,
trialkylammonium tridecafluoroundecyl sulfonate, trialkylammonium tetradecafluoroundecyl
sulfonate, trialkylammonium pentadecafluoroundecyl sulfonate, trialkylammonium
hexadecafluoroundecyl sulfonate, trialkylammonium heptadecafluoroundecyl sulfonate,
trialkylammonium octadecafluoroundccyl sulfonate, trialkylammonium nonadecafluoroundecyl
sulfonate, trialkylammonium eicosafluoroundecyl sulfonate, triatkylammonium
heneicosafluoroundecyl sulfonate, trialkylammonium docosafluoroundecyl sulfonate,
trialkylammonium tricosafluoroundecyl sulfonate, trialkylammonium monofluorododecyl
sulfonate, trialkylammonium difluorododecyl sulfonate, trialkylammonium trifluorododecyl
sulfonate, trialkylammonium tetrafluorododecyl sulfonate, trialkylammonium pentafluorododecyl
sulfonate, trialkylammonium hexafluorododecy! sulfonate, trialkylammonium heptafluorododecyl
sulfonate, trialkylammonium octafluerododecy! sulfonate, trialkylammonium nonafluorododecyl
sulfonate, trialkylammonium decafluorododecyl sulfonate, trialkylammonium
undecafluorododecyl sulfonate, trialkylammonium dodecafluorododecy] sulfonate,
trialkylammonium tridecafluorododecyl sulfonate, trialkylammonium tetradecafluorododecyl
sulfonate, trialkylammonium pentadecafluorododecyl sulfonate, trialkylammonium
hexadecafluorododecy! sulfonate, trialkylammonium heptadecafluorododecyl sulfonate,
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trialkylammonium octadecafluorododecyl sulfonate, trialkylammonium nonadecafluorododecyl
sulfonate, trialkylammonium eicosafluorododecyl sulfonate, trialkylammonium
heneicosafluorododecy! sulfonate, trialkylammonium docosafluorododecyl sulfonate,
trialkylammonium tricosafluorododecyl sulfonate, trialkylammonium tetracosafluorododecyl
sulfonate, trialkylammonium pentacosafluorododecy! sulfonate, tetraalkylammonium
monofluorobuty] sulfonate, tetraalkylammonium difluorobutyl sulfonate, tetraalkylammonium
trifluorobuty! sulfonate, tetraalkylammonium tetrafluorobuty! sulfonate, tetraalkylammonium
pentafluorobuty] sulfonate, tetraalkylammonium hexafluorobuty! sulfonate, tetraalkylammonium
heptafluorobuty] sulfonate, tetraalkylammonium octafluorobutyl sulfonate, tetraalkylammonium
nonafluorobutyl sulfonate, tetraalkylammonium monofluoropentyl sulfonate, tetraalkylammonium
difluoropentyl sulfonate, tetraalkylammonium trifluoropentyl sulfonate, tetraalkylammonium
tetrafluoropentyl sulfonate, tetraalkylammonium pentafluoropenty! sulfonate, tetraalkylammonium
hexafluoropentyl sulfonate, tetraalkylammonium heptafluoropentyl sulfonate,
tetraalkylammonium octafluoropentyl sulfonate, tetraalkylammonium nonafluoropenty! sulfonate,
tetraalkylammonium decafluoropentyl sulfonate, tetraalkylammonium undecafluoropentyl
sulfonate, tetraalkylammonium monofluorohexyl sulfonate, tetraalkylammonium difluorohexyl
sulfonate, tetraalkylammonium trifluorohexy! sulfonate, tetraalkylammonium tetrafluorohexyl
sulfonate, tetraalkylammonium pentafluorohexyl sulfonate, tetraalkylammonium hexafluorohexyl
sulfonate, tetraalkylammonium heptafluorohexy! sulfonate, tetraalkylammonium octafluorohexyl
sulfonate, tetraalkylammonium nonafluorohexyl sulfonate, tetraalkylammonium decafluorohexyl
sulfonate, tetraalkylammonium undecafluorohexyl sulfonate, tetraalkylammonium
dodecafluorohexyl sulfonate, tetraalkylammonium tridecafluorohexyl suifonate,
tetraalkylammonium monofluoroheptyl sulfonate, tetraalkylammonium difluoroheptyl sulfonate,
tetraalkylammonium trifluoroheptyl sulfonate, tetraalkylammonium tetrafluoroheptyl sulfonate,
tetraalkylammonium pentafluorobeptyl sulfonate, tetraalkylammonium hexafluoroheptyl
sulfonate, tetraalkylammonium heptafluoroheptyl sulfonate, tetraalkylammonium octafluoroheptyl
sulfonate, tetraalkylammonium nonafluoroheptyl sulfonate, tetraalkylammeonium decafluoroheptyl
sulfonate, tetraalkylammonium undecafluoroheptyl sulfonate, tetraalkylammonium
dodecafluoroheptyl sulfonate, tetraalkylammonium tridccafluoroheptyl sulfonate,

tetraalkylammonium tetradecafluoroheptyl sulfonate, tetraalkylammonium pentadecafluoroheptyl
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sulfonate, tetraalkylammonium monofluoroocty! sulfonate, tetraalkylammonium difluorooctyl
sulfonate, tetraalkylammonium trifluorooctyl sulfonate, tetraalkylammonium tetrafluorooctyl
sulfonate, tetraalkylammonium pentafluorooctyl sulfonate, tetraalkylammonium hexafluorooctyl
sulfonate, tetraalkylammonium heptafluorooctyl sulfonate, tetraalkylammonium octafluorooctyl
sulfonate, tetraalkylammonium nonafluorooctyl sulfonate, tetraalkylammonium decafluorooctyl
sulfonate, tetraalkylammonium undecafluoroocty! sulfonate, tetraalkylammonium
dodecafluoroocty! sulfonate, tetraalkylammonium tridecafluorooctyl sulfonate,
tetraalkylammonium tetradecafluorooctyl sulfonate, tetraalkylammonium pentadecafluorooctyl
sulfonate, tetraalkylammonium hexadecaﬂuorooc'tyl sulfonate, tetraalkylammonium
heptadecafluoroocty] sulfonate, tetraalkylammonium monofluorononyl suifonate,
tetraalkylammonium difluoronony! sulfonate, tetraalkylammonium trifluorononyl sulfonate,
tetraalkylaromonium tetrafluorononyl sulfonate, tetraalkylammonium pentafluorononyl sulfonate,
tetraalkylammonium hexafluorononyl sulfonate, tetraalkylammonium heptafluoronony! sulfonate,
tetraalkylammonium octafluorononyl sulfonate, tetraalkylammonium nonafluorononyl sulfonate,
tetraalkylammonium decafluorononyl sulfonate, tetraalkylammonium undecafluorononyl
sulfonate, tetraalkylammonium dodecafluorononyl sulfonate, tetraalkylammonium
tridecafluoronony]l sulfonate, tetraalkylammonium tetradecafluorononyl sulfonate,
tetraalkylammonium pentadecaflnoronanyl sulfonate, tetraalkylammmonium hexadecafluorononyl
sulfonate, tetraalkylammonium heptadecafluoronony] sulfonate, tetraalkylammonium
octadecafluorononyl sulfonate, tetraalkylammonium nonadecafluorononyl sulfonate,
tetraalkylammonium monofluorodecyl sulfonate, tetraalkylammonium difluorodecyl sulfonate,
tetraalkylammonium trifluorodecyl sulfonate, tetraalkylammonium tetraflucrodecyl sulfonate,
tetraalkylammonium pentafluorodecyl sulfonate, tetraalkylammonium hexafluorodecyl sulfonate,
tetraalkylammonium heptafluorodecyl sulfonate, tetraalkylammonium octafluorodecyl sulfonate,
tetraalkylammonium nonafluorodecyl sulfonate, tetraalkylammonium decafluorodecyl sulfonate,
tetraalkylammonium undecafluorodecyl sulfonate, tetraalkylammonium dodecafluorodecyl
sulfonate, tetraalkylammonium tridecafluorodecyl sulfonate, tetraalkylammonium
tetradecafluorodecyl sulfonate, tetraalkylammonium pentadecafluorodecyl sulfonate,
tetraalkylammonium hexadecafluorodecyl sulfonate, tetraalkylammonium heptadecafluorodecyl

sulfonate, tetraalkylammonium octadecafluorodecyl sulfonate, tetraalkylammonium
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nonadecafluorodecyl sulfonate, tetraalkylammonium cicosafluorodecyl sulfonate,
tetraalkylammonium heneicosafluorodecyl sulfonate, tetraalkylammonium monofluoroundecyl
sulfonate, tetraalkylammonium difluoroundecy! sulfonate, tetraalkylammonium trifluoroundecyl
sulfonate, tetraalkylammonijum tetrafluoroundecyl sulfonate, tetraalkylammonium
pentaflucroundecy] sulfonate, tetraalkylammonium hexafluoroundecyl sulfonate,
tetraalkylammonium heptafluoroundecyl sulfonate, tetraalkylammonium octafluoroundecyl
sulfonate, tetraalkylammonium nonafluoroundecyl sulfonate, tetraalkylammonium
decafluoroundecyl sulfonate, tetraalkylammonium undecafluoroundecyl sulfonate,
tetraalkylammonium dodecafluoroundecy! sulfonate, tetraalkylammonium tridecafluoroundecyl
sulfonate, tetraalkylammonium tetradecafluoroundecy! sulfonate, tetraalkylammeonium
pentadecafluoroundecyl sulfonate, tetraalkylammonium hexadecafluoroundecyl sulfonate,
tetraalkylammonium beptadecafluoroundecyl sulfonate, tcu'aalkylamnénium
octadecafluoroundecyl sulfonate, tetraalkylammonium nonadecafluoroundecyl sulfonate,
tetraalkylammeonium eicosafluoroundecyl sulfonate, tetraalkylammonivm heneicosafluoroundecyl
sulfonate, tetraalkylammonium docosafluoroundecy! sulfonate, tetraalkylammonium
tricosafluoroundecyl sulfonate, tetraalkylammonium monofluorododecyl sulfonate,
tetraalkylammonium difluorododecyl sulfonate, tetraalkylammonium trifluorododecy! sulfonate,
tetraallcylammonium tetrafluorododecyl sulfonate, tetraalkylammonium pentafluorododecyl
sulfonate, tetraalkylammonium hexafluorododecyl sulfonate, tetraalkylammonium
heptafluorododecy] sulfonate, tetraalkylammonium octafluorododecyl sulfonate,
tetraalkylammonium nonafluorododecyl sulfonate, tetraalkylammonium decafluorododecyl
sulfonate, tetraalkylammonium undecafluorododecyl sulfonate, tetraalkylammonium
dodecafluorododecyl sulfonate, tetraalkylammonium tridecafluorododecyl sulfonate,
tetraalkylammonium tetradecafluorododecyl sulfonate, tetraalkylammonium
pentadecafluorododecyl sulfonate, tetraalkylammonium hexadecafluorododecy! sulfonate,
tetraalkylammonium heptadecafluorododecyl sulfonate, tetraalkylammonium
octadecafluorododecyl sulfonate, tetraalkylammonium nonadecafluorododecyl sulfonate,
tetraalkylammonium cicosafluorododecyl sulfonate, tetraalkylammonium heneicosafluorododecyl

sulfonate, tetraalkylammonium docosafluorododecyl sulfonate, tetraalkylammonium
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tricosafluorododecyl sulfonate, tetraalkylammonium tetracosafluorododecyl sulfonate,
tetraalkylammonium pentacosafluorododecyl sulfonate,

especially from the group containing ammonium monofluorobutyl sulfonate, ammonium
difluorobutyl sulfonate, ammonium trifluorobutyl sulfonate, ammonium tetrafluorobutyl sulfonate,
ammonium pentafluorobutyl sulfonate, ammonium hexafluorobutyl sulfonate, ammonium
heptafluorobutyl sulfonate, ammonium octafluorobutyl sulfonate, ammonium nonafluorobutyl
sulfonate, ammonium monofluoropentyl sulfonate, ammonium difluoropentyl sulfonate,
ammonium trifluoropentyl sulfonate, ammonium tetrafluoropentyl sulfonate, ammonium
pentafluoropentyl sulfonate, ammonium hexafluoropentyl sulfonate, ammonium heptafiuoropentyl
sulfonate, ammonium octafluoropenty! sulfonate, ammonium nonafluoropentyl sulfonate,
ammonium decafluoropentyl sulfonate, ammonium undecafluoropentyl sulfonate, ammonium
monofluorohexyl sulfonate, ammonium difluorohexyl suifonate, ammonium trifluorohexyl
sulfonate, ammonium tetrafluorohexyl sulfonate, ammonium pentafluorohexyl sulfonate,
ammonium hexafluorohexyl sulfonate, ammonium heptafluorohexyl sulfonate, ammonium
octafluorohexy! sulfonate, ammonium nonafluorohexyl sulfonate, ammonium decafluorohexyl
sulfonate, ammonium undecafluorohexyl sulfonate, ammonium dodecafluorohexyl sulfonate,
ammonium tridecafluorchexyl sulfonate, ammonium monofluoroheptyl sulfonate, ammonium
difluoroheptyl sulfonate, ammonium trifluoroheptyl sulfonate, ammonium tetrafluoroheptyl
sulfonate, ammonium pentafluoroheptyl sulfonate, ammonium hexafluoroheptyl sulfonate,
ammonium heptafluoroheptyl sulfonate, ammonium octafluoroheptyl suifonate, ammonium
nonafluoroheptyl sulfonate, ammonium decafluoroheptyl sulfonate, ammonium
undecafluoroheptyl sulfonate, ammonium dodecafluoroheptyl sulfonate, ammonium
tridecafluoroheptyl sulfonate, ammonium tetradecafluoroheptyl sulfonate, ammonium
pentadecafluoroheptyl sulfonate, ammonium monofluoroocty! sulfonate, ammonium difluoroocty!
sulfonate, ammonium trifluorooctyl sulfonate, ammonium tetrafluorooctyl sulfonate, ammonium
pentafluorooctyl sulfonate, ammonium hexafluorooctyl sulfonate, ammonium heptafluorooctyl
sulfonate, ammonium octafluorooctyl sulfonate, ammonium nonafluorooctyl sulfonate,
ammonium decafluorooctyl sulfonate, smmonium undecafluoroocty! sulfonate, ammonium
dodecafluorooctyl sulfonate, ammonium tridecafluorooctyl sulfonate, ammonium

tetradecafluoroocty! sulfonate, ammonium pentadecafluorooctyl sulfonate, ammonium
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bexadecafluorooctyl sulfonate, ammonium heptadecafluorooctyl sulfonate, ammonium
monoflucrononyl sulfonate, ammonium difluorononyl sulfonate, ammonium trifluorononyl
sulfonate, ammonium tetrafluoronony! sulfonate, ammonium pentafluoronony! sulfonate,
ammonium hexafluorononyl sulfonate, ammonium heptafluorononyl sulfonate, ammonium
octafluoronony! sulfonate, ammonium nonafluorononyl sulfonate, ammonium decafluorononyl
sulfonate, ammonium undecafluorononyl sulfonate, ammonium dodecafluorononyl sulfonate,
ammonium tridecafluorononyl sulfonate, ammonium tetradecafluorononyl sulfonate, ammonium
pentadecafluoronony! sulfonate, ammonium hexadecafluorononyl sulfonate, ammonium
heptadecafluorononyl sulfonate, ammonium octadecafluorononyl sulfonate, ammonium
nonadecafluoronony! sulfonate, ammonium monofluorodecyl sulfonate, ammonium difluorodecyl
sulfonate, ammonium trifluorodecyl sulfonate, ammonium tetrafluorodecyl sulfonate, ammonium
pentafluorodecyl sulfonate, ammonium hexafluorodecyl sulfonate, ammonium heptafluorodecyl
sulfonate, ammonium octafluorodecyl sulfonate, ammonium nonafluorodecyl sulfonate,
ammonium decafluorodecy! sulfonate, ammonium undecafluorodecy! sulfonate, ammonium
dodecafluorodecy] sulfonate, ammonium tridecafluorodecy] sulfonate, ammonium
tetradecafluorodecyl sulfonate, ammonium pentadecafluorodecyl sulfonate, ammonium
hexadecafluorodecyl sulfonate, ammonium heptadecafluorodecyl sulfonate, ammonium
octadecafluorodecyl sulfonate, ammonium nonadecafluorodecyl sulfonate, ammonium
eicosafluorodecy! sulfonate, ammonium beneicosafluorodecyl sulfonate, ammonium
monofluoroundecyl sulfonate, ammonium difluoroundecyl sulfonate, ammonium trifluoroundecyl
sulfonate, ammonium tetrafluoroundecy! sulfonate, ammonium pentafluoroundecyl sulfonate,
ammonium hexafluoroundecyl sulfonate, ammonium heptafluoroundecyl sulfonate, ammonium
octafluoroundecyl sulfonate, ammonium nonafluoroundecyl sulfonate, ammonium
decafluoroundecy] sulfonate, ammonium undecafluoroundecyl sulfonate, ammonium
dodecafluoroundecyl sulfonate, ammonium tridecafluoroundecyl sulfonate, ammonium
tetradecafluoroundecyl sulfonate, ammonium pentadecafluoroundecy! sulfonate, ammonium
hexadecafluoroundecyl sulfonate, ammonium heptadecafluoroundecy! sulfonate, ammonium
octadecafluoroundecyl sulfonate, ammonium nonadecafluoroundecyl sulfonate, ammonium
eicosafluoroundecyl sulfonate, ammonium heneicosafluoroundecyl sulfonate, ammonium

docosafluoroundecyl sulfonate, ammonium tricosafluoroundecyl sulfonate, ammonium
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monofluorododecyl sulfonate, ammonium difluorododecyl sulfonate, ammonium trifluorododecyl
sulfonatc, ammonium tetraflucrododecyl sulfonate, ammonium pentafluorododecyl sulfonate,
ammonium hexafluorododecyl sulfonate, ammonium heptafluorododecyl sulfonate, ammonium
octafluorododecyl sulfonate, ammonium nonafluorododecy! sulfonate, ammonium
decafluorododecy] sulfonate, ammonium undecafluorododecy! sulfonate, ammonium
dodecafluorododecyl sulfonate, ammonium tridecafluorododecyl sulfonate, ammonium
tetradecafluorododecyl sulfonate, ammonium pentadecafluorododecyl sulfonate, ammonium
hexadecafluorododecyl sulfonate, ammonium heptadecafluorododecyl sulfonate, ammonium
octadecafluorododecyl sulfonate, ammonium nonadecafluorododecyl sulfonate, ammonium
eicosafluorododecyl sulfonate, ammonium heneicosafluorododecyl sulfonate, ammonium
docosafluorododecyl sulfonate, ammonium tricosafluorododecyl sulfonate, ammonium
tetracosafluorododecyl sulfonate, ammonium pentacosafluorododecyl sulfonate,
dimethylammonium monofluorobutyl sulfonate, dimethylammonium difluorobutyl sulfonate,
dimethylammonium trifluorobutyl sulfonate, dimethylammonium tetrafluorobuty! sulfonate,
dimethylammonium pentafluorobutyl sulfonate, dimethylammonium hexafluorobutyl sulfonate,
dimethylemmonium heptafluorobutyl sulfonate, dimethylammonium octafluorobutyl sulfonate,
dimethylammonium nonafluorobutyl sulfonate, dimethylammonium monofluoropentyl sulfonate,
dimethylammonium difluoropentyl sulfonate, dimethylammonium trifluoropentyl sulfonate,
dimethylammonium tetrafluoropentyl sulfonate, dimethylammonium pentafluoropentyl sulfonate,
dimethylammonium hexafluoropentyl sulfonate, dimethylammonium heptafluoropentyl sulfonate,
dimethylammonium octafluoropentyl sulfonate, dimethylammonium nonafluoropentyl sulfonate,
dimethylammonium decafluoropentyl sulfonate, dimethylammonium undecafluoropentyl
sulfonate, dimethylammonium monofluorohexyl sulfonate, dimethylammonium difluorohexyl
sulfonate, dimethylammonium trifluorchexyl sulfonate, dimethylammonium tetrafluorohexyl
sulfonate, dimethylammonium pentafluorohexyl sulfonate, dimethylammonium hexafluorohexyl
sulfonate, dimethylammonium heptafluorohexyl sulfonate, dimethylammonium octafluorohexyl
sulfonate, dimethylammonium nonafluorohexyl sulfonate, dimethylammonium decafluorohexyl
sulfonate, dimethylammonium undecafluorohexyl sulfonate, dimethylammonium
dodecafluorohexy! sulfonate, dimethylammonium tridecafluorobexyl sulfonate,

dimethylammonium monofluoroheptyl sulfonate, dimethylammonium difluoroheptyl sulfonate,
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dimethylammonium trifluoroheptyl sulfonate, dimethylammonium tetrafluoroheptyl sulfonate,
dimethylammonium pentafluoroheptyl sulfonate, dimethylammonium hexafluoroheptyl sulfonate,
dimethylammonium heptafluorohepty! sulfonate, dimethylammonium octafluoroheptyl sulfonate,
dimethylammonium nonafluoroheptyl sulfonate, dimethylammonium decafluoroheptyl sulfonate,
dimethylammonium undecafluoroheptyl sulfonate, dimethylammonium dodecafluoroheptyl
sulfonate, dimethylammonium tridecafluoroheptyl sulfonate, dimethylammonium
tetradecafluoroheptyl sulfonate, dimethylammonium pentadecafluoroheptyl suifonate,
dimethylammonium monofluorooctyl sulfonate, dimethylammonium difluorooctyl sulfonate,
dimethylammonium triflucrooctyl sulfonate, dimethylammonium tetrafluorooctyl sulfonate,
dimethylammonium pentafluorooctyl sulfonate, dimethylammonium hexafluorooctyl sulfonate,
dimethylammonium heptafluorooctyl sulfonate, dimethylammonium octafluorooctyl sulfonate,
dimethylammonium nonafluorooctyl sulfonate, dimethylammonium decafluorooctyl sulfonate,
dimethylammonium undecafluorooctyl sulfonate, dimethylammonium dodecafluorooctyl
sulfonate, dimethylammonium tridecafluoroocty! sulfonate, dimethylammonium
tetradecafluorooctyl sulfonate, dimethylammonium pentadecafluorooctyl sulfonate,
dimethylammonium hexadecafluorooctyl sulfonate, dimethylammonium heptadecafluorooctyl
sulfonate, dimethylammonium monofluoronony! sulfonate, dimethylammonium diflucrononyl
sulfonate, dimethylammonium trifluorononyl sulfonate, dimethylammonium tetrafluorononyl
sulfonate, dimethylammonium pentafluorononyl sulfonate, dimethylammonium hexafluorononyl
sulfonate, dimethylammonium heptafluoronony! sulfonate, dimethylammonium octafluorononyl

sulfonate, dimethylammonium nonafluorononyl sulfonate, dimethylammonium decafluorononyl

sulfonate, dimethylammonium undecafluorononyl sulfonate, dimethylammonium
dodecafluoronony! sulfonate, dimethylammonium tridecafluorononyl sulfonate,
dimethylammonium tetradecafluoronony! sulfonate, dimethylasnmonium pentadecafluorononyl
sulfonate, dimethylammonium hexadecafluorononyl sulfonate, dimethylammonium
heptadecafluorononyl sulfonate, dimethylammonium octadecafluorononyl sulfonate,
dimethylammonium nonadecafluoronony! sulfonate, dimethylammonium monofluorcdecy]
sulfonate, dimethylammonium difluorodecyl sulfonate, dimethylammonium trifluorodecyl
sulfonate, dimethylammonium tetrafluorodecyl sulfonate, dimethylammonium pentafluorodecyl

sulfonate, dimethylammonium hexafluorodecy! sulfonate, dimethylammonium heptafluorodecyl
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sulfonate, dimethylammonium octafluorodecyl sulfonate, dimethylammonium nonafluorodecyl
sulfonate, dimethylammonium decafluorodecyl sulfonate, dimethylammonium undecafluorodecyl
sulfonate, dimcthylammonium dodecafluorodecyl sulfonate, dimcthylammonium
tridecafluorodecyl sulfonate, dimethylammonium tetradecafluorodecyl sulfonate,
dimethylammonium pentadecafluorodecyl sulfonate, dimethylammonium hexadecafluorodecyl
sulfonate, dimethylammonium heptadecafluorodecyl sulfonate, dimethylammonium
octadecafluorodecyl sulfonate, dimethylammonium nonadecafluorodecyl sulfonate,
dimethylammonium eicosafluorodecyl suifonate, dimethylammonium heneicosafluorodecyl
sulfonate, dimethylammonium monofluoroundecyl sulfonate, dimethylammonium difluoroundecyl
sulfonate, dimethylammonium trifluoroundecy! sulfonate, dimethylammonium tetrafluoroundecyl
sulfonate, dimethylammonium pentafluoroundecyl sulfonate, dimethylammonium
hexafluoroundecyl sulfonate, dimethylammonium heptafluoroundecyl sulfonate,
dimethylammonium octafluoroundecyl sulfonate, dimethylammonium nonafluoroundecyl
sulfonate, dimethylammonium decafluoroundecyl sulfonate, dimethylammonium
undecafluoroundecyl! sulfonate, dimethylammonium dodecafluoroundecyl sulfonate,
dimethylammonium tridecafluoroundecyl sulfonate, dimethylammonium tetradecafluoroundecyl
sulfonate, dimethylammonium pentadecafluoroundecyl sulfonate, dimethylammonium
hexadecafluoroundecyl sulfonate, dimethylammonium heptadecafluoroundecyl sulfonate,
dimethylammonium octadecafluoroundecyl sulfonate, dimethylammonium
nonadecafluoroundecyl sulfonate, dimethylammonium eicosafluoroundecyl sulfonate,
dimethylammonium heneicosafluoroundecyl sulfonate, dimethylammonium docosafluoroundecyl
sulfonate, dimethylammonium tricosafluoroundccyl sulfonate, dimethylammonium
monofluorododecyl sulfonate, dimethylammonium difluorododecyl sulfonate, dimethylammonium
trifluorododecyl sulfonate, dimethylammonium tctrafluorododecyl sulfonate, dimethylammonium
pentafluorododecyl sulfonate, dimethylammonium hexafluorododecyl sulfonate,
dimethylammonium heptafluorododecyl sulfonate, dimethylammonium octafluorododecyl

sulfonate, dimethylammonium nonaflucrododecyl sulfonate, dimethylammonium
decafluorododecy! sulfonate, dimethylammonium undecafluorododecy! sulfonate,
dimethylammonium dodecafluorododecyl sulfonate, dimethylammonium tridecafluorododecyl

sulfonate, dimethylammonium tetradecafluorododecy! sulfonate, dimethylammonium
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pentadecafluorododecyl sulfonate, dimethylammonium hexadecafluorododecyl sulfonate,
dimethylammonium heptadecafluorododecyl sulfonate, dimethylammonium
octadecafluorododecy! sulfonate, dimethylammonium nonadecafluorododecyl suifonate,
dimethylammonium eicosafluorododecyl sulfonate, dimethylammonium heneicosafluorododecyl
sulfonate, dimethylammonium docosafluorododecy! sulfonate, dimethylammonium
tricosafluorododecyl sulfonate, dimethylammonium tetracosafluorododecyl sulfonate,
dimethylammonium pentacosafluorododecyl sulfonate, tetraethylammonium monofluorobutyl
sulfonate, tetraethylammonium difluorobutyl sulfonate, tetraethylammonium trifluorobutyl
sulfonate, tetraethylammonium tetrafluorobutyl sulfonate, tetraethylammonium pentaftucrobutyt
sulfonate, tetracthylammonium hexafluorobutyl sulfonate, tetracthylammonium heptafluorobutyl
sulfonate, tetracthylammonium octafluorobutyl sulfonate, tetracthylammonium nonafluorobutyl
sulfonate, tetracthylammonium monofluoropentyl sulfonate, tetracthylammonium difluoropentyl
sulfonate, tetraethylammonium trifluoropenty! sulfonate, tetracthylammonium tetrafiuoropentyl
sulfonate, tetracthylammonium pentafluoropentyl sulfonate, tetracthylammonium
hexafluoropentyt sulfonate, tetraethylammonium heptafluoropentyl sulfonate,
tetraethylammonium octafluoropenty] sulfonate, tetraethylammonium nonafluoropenty! sulfonate,
tetraethylammonium decafluoropentyl sulfonate, tetraethylammonium undecafluoropentyl
sulfonate, tetraethylammonium monofluorohexyl sulfonate, tetraethylammonium difluorohexyl
sulfonate, tetraethylammonium trifluorohexyl sulfonate, tetracthylammonium tetraflucrohexyl
sulfonate, tetraethylammonium pentafluorohexyl sulfonate, tetraethylammonium hexafluorohexyl
sulfonate, tetracthylammonium heptafluorohexyl sulfonate, tetraethylammonium octafluorohexyl
sulfonate, tetracthylammonium nonafluorohexyl sulfonate, tetracthylammonium decafluorohexyl
sulfonate, tetraecthylammonium undecafluorohexyl sulfonate, tetraethylammonium
dodecafluorohexyl sulfonate, tetraethylammonium tridecafluorohexyl sulfonate,
tetraethylammonium monofluoroheptyl sulfonate, tetracthylammonium difluoroheptyl sulfonate,
tetraethylammonium trifluoroheptyl sulfonate, tetraethylammonium tetrafluoroheptyl sulfonate,
tetraethylammonium pentafluoroheptyl sulfonate, tetraethylammonium hexafluorcheptyl
sulfonate, tetraethylammonium heptafluoroheptyl sulfonate, tetraethylammonium octafluoroheptyl
sulfonate, tetraethylammonium nonafluoroheptyl §ulfonate, tetraethylammonium decafluoroheptyl

sulfonate, tetraethylammonium undecafluoroheptyl sulfonate, tetraethylammonium
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dodccafluoroheptyl sulfonate, tetracthylammonium tridecafluoroheptyl sulfonate,
tetraethylammonium tetradecafluoroheptyl sulfonate, tetracthylammonium pentadecafluoroheptyl
sulfonate, tetracthylammonium monofluoroocty! sulfonate, tetraethylammonium difluorooctyl
sulfonate, tetraethylammonium triftuorooctyl sulfonate, tetraethylammonium tetrafluorooctyl
sulfonate, tetracthylammonium pentafluorooctyl sulfonate, tetraethylammonium hexafluorooctyl
sulfonate, tetraethylammonium heptafluoroocty! sulfonate, tetraethylammonium octafluorooctyl
sulfonate, tetraethylammonium nonafluorooctyl sulfonate, tetraethylammonium decafluorooctyl
sulfonate, tetracthylammonium undecafluorooctyl sulfonate, tetracthylammonium
dodecafluorooctyl sulfonate, tetraethylammonium tridecafluorooctyl sulfonate,
tetraecthylammonium tetradecafluoroocty! sulfonate, tetraethylammonium pentadecafluorooctyl
sulfonate, tetracthylammonium hexadecafluorooctyl sulfonate, tetraethylammonium
heptadecafluorooctyl sulfonate, tetracthylammonium monoftuorononyl sulfonate,
tetraethylammonium difluoronony! sulfonate, tetracthylammonium trifluoronony! sulfonate,
tetraethylammonium tetrafluorononyl sulfonate, tetracthylammonium pentafluorononyl sulfonate,
tetraethylammonium hexafluoronony! sulfonate, tetracthylammmonium heptafluorononyl sulfonate,
tetracthylammonium octafluorononyl sulfonate, tetracthylammonium nonafluoronony! sulfonate,
tetraethylammonium decafluorononyl sulfonate, tetracthylammonium undecafluorononyl
sulfonate, tetracthylammonium dodecafluorononyl sulfonate, tetraethylammonium
tridecafluorononyl sulfonate, tetraethylammonium tetradecafluorononyl sulfonate,
tetracthylammonium pentadecafluorononyl sulfonate, tetraethylammonium hexadecafluorononyl
sulfonate, tetracthylammonium heptadecafluorononyl sulfonate, tetracthylammonium
octadecafluorononyl sulfonate, tetracthylammonium nonadecafluorononyl sulfonate,
tetraethylammonium monofluorodecyl sulfonate, tetracthylammonium difluorodecyl sulfonate,
tetraecthylammonium trifluorodecyl sulfonate, tetracthylammonium tetrafluorodecyl suifonate,
tetraethylammonium pentafluorodecyl sulfonate, tetracthylammonium hexafluorodecyl! sutfonate,
tetracthylammonium heptafluorodecy! sulfonate, tetracthylammonium octafluorodecyl sulfonate,
tetraethylammonium nonafluorodecy! sulfonate, tetraethylammonium decafluorodecyl sulfonate,
tetraethylammonium undecafluorodecyl sulfonate, tetraethylammonium dodecafluorodecyl
sulfonate, tetracthylammonium tridecafluorodecyl sulfonate, tetraethylammonium
tetradecafluorodecyl sulfonate, tetraethylammonium pentadecafluorodecyl sulfonate,
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tetracthylammonium bexadecafluorodecyl sulfonate, tetracthylammonium heptadecafluorodecyl
sulfonate, tetracthylammonium octadecafluorodecyl sulfonate, tetraethylammonium
nonadecafluorodecy] sulfonate, tetracthylammonium eicosafluorodecyl sulfonate,
tetraethylammonium heneicosafluorodecyl sulfonate, tetracthylammonium monofluoroundecyl
sulfonate, tetraethylammonium difluoroundecyl sulfonate, tetraethylammonium trifluoroundecyl
sulfonate, tetracthylammonium tetrafluoroundecyl sulfonate, tetracthylammonium
pentafluoroundecyl sulfonate, tetraethylammonium hexafluoroundecy! sulfonate,
tetraethylammonium heptafluoroundecyl sulfonate, tetracthylammonium octafluoroundecyl
sulfonate, tetraecthylammonium nonafluoroundecy! sulfonate, tetracthylammonium
decafluoroundecyl sulfonate, tetraethylammonium undecafluoroundecyl sulfonate,
tetracthylammonium dodecaflucroundecyl sulfonate, tetracthylammonium tridecafluoroundecy!
sulfonate, tetracthylammonium tetradecafluoroundecyl sulfonate, tetraethylarmmonium
pentadecafluoroundecyl sulfonate, tetracthylammonium hexadecafluoroundecyl sulfonate,
tetracthylammonium heptadecafluoroundecyl sulfonate, tetraethylammonium
octadecafluoroundecyl sulfonate, tetracthylammonium nonadecafluoroundecyl sulfonate,
tetracthylammonium eicosafluoroundecyl sulfonate, tetraethylammonium heneicosafluoroundecyl
sulfonate, tetraethylammonium docosafluoroundecy! sulfonate, tetraethylammonium
tricosafluoroundecy! sulfonate, tetracthylammonium monofluorododecyl sulfonate,
tetracthylammonium difluorododecyl sulfonate, tetraecthylammonium trifluorododecyl sulfonate,
tetracthylammonium tetrafluorododecyl sulfonate, tetracthylammonium pentafluorododecyl
sulfonate, tetracthylammonium hexafluorododecy] sulfonate, tetracthylammonium
heptafluorododecyl sulfonate, tetracthylammonium octafluorododecyl sulfonate,
tetracthylammonium nonafluorododecyl sulfonate, tetracthylammonium decafluorododecyl
sulfonate, tetracthylammonium undecafluorododecyl sulfonate, tetraethylammonium
dodecafluorododecyl sulfonate, tetracthylammonium tridecafluorododecyl sulfonate,
tetraethylammonium tetradecafluorododecyl sulfonate, tetraethylammonium
pentadecafluorododecyl sulfonate, tetraethylammonium hexadecafluorododecyl sulfonate,
tetraethylammonium heptadecafluorododecyl sulfonate, tetraethylammonium
octadecafluorododecyl sulfonate, tetraethylammonium nonadecafluorododecyl sulfonate,

tetracthylammonium eicosafluorododecyl sulfonate, tetraethylammonium heneicosafluorododecyl
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sulfonate, tetracthylammonium docosafluorododecyl sulfonate, tetracthylammonium
tricosafluorododecyl sulfonate, tetraethylammonium tetracosafiuorododecyl sulfonate, and
tetraethylammonium pentacosafluorododecyl sulfonate.

If the anionic surfactant of the electrolyte according to the present invention is a fluorine-free
surfactant, it is conceivable that at least one surfactant is an alkyl sulfonate, preferably an alkyl
sulfonate in which the alkyl group of the alkyl sulfonate has a lengthof 1,2, 3,4, 5,6,7, 8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18 carbon atoms and preferably 4, 5, 6, 7, 8, 9, 10, 11, 12 cgrbon atoms.
It is favorable in any case in this connection if at least one surfactant is an alkyl suifonate which
has a counterion that is selected from among Na* or K*. It is, of course, also conceivable that the
counterion is a lithium ion or an ion corresponding to the formula

((CHae1 (CpHap+1 (CqHaqr X CHar1))N™, in which s = {0, 1,2, 3,4, 5,6}, p= {0,1,2, 3,4, 5, 6},
g=1{0,1,2,3,4,5,6},andr= {0, 1, 2, 3, 4, 5, 6}, for example, a tctracthylammonium ion.

As was described above, such a surfactant may be a compound corresponding to Formulas II and
may be selected, for example, from the group containing sodium 1-butyl sulfonate, sodium 1-
pentyl sulfonate, sodivm 1-hexyl sulfonate, sodium 1-heptyl sulfonate, sodium I-octyl sulfonate,
sodium 1-nonyl sulfonate, sodium 1-decy! sulfonate, sodium 1-undecyl sulfonate, sodium 1-
dodecyl sulfonate, sodium isobutyl sulfonate, sodium 1-undecyl suifonate, sodium 1-dodecyl
sulfonate, sodium isobutyl sulfonate, sodium isopentyl sulfonate, sodium isohexyl sulfonate,
sodium isoheptyl sulfonate, sodium isoocty! sulfonate, sodium isononyl sulfonate, sodium
1sodecyl sulfonate, sodium iso-undecyl sulfonate, sodium iso-dodecyl sulfonate, potassium 1-butyl
sulfonate, potassium 1-pentyl sulfonate, potassium 1-hexyl sulfonate, potassium 1-heptyl
sulfonate, potassium 1-octyl sulfonate, potassium 1-nonyl sulfonate, potassium 1-decy! sulfonate,
potassium ]-undecyl sulfonate, potassium 1-dodecyl sulfonate, potassium iso-butyl sulfonate,
potassium iso-penty] sulfonate, potassium iso-hexyl sulfonate, potassium iso-heptyl sulfonate,
potassium iso-octyl sulfonate, potassium iso-nony! sulfonate, potassium iso-decyl sulfonate,
potassium iso-undecy] sulfonate, potassium iso-dodecyl sulfonate, preferably from among sodium
1-buty! sulfonate, sodium 1-dodecyl sulfonate, sodium 1-isobutyl sulfonate, sodium 1-isododecyl
sulfonate, potassium 1-butyl sulfonate, potassium 1-dodecyl sulfonate, potassium 1-iso-butyl
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sulfonate, potassium 1-isododecyl sulfonate, especially preferably from among sodium 1-butyl
sulfonate, sodium 1-dodecyl sulfonate, potassium 1-butyl sulfonate, potassium 1-dodecyl
sulfonate, lithium 1-butyl sulfonate, lithium 1-pentyl sulfonate, lithjum 1-hexyl sulfonate, lithium
1-heptyl sulfonate, lithiurn 1-octyl sulfonate, lithium 1-nonyl sulfonate, lithium 1-decyl sulfonate,
lithium 1-undecy! sulfonate, lithium 1-dodecy! sulfonate, lithium iso-butyl sulfonate, lithium iso-
pentyl sulfonate, lithium iso-hexyl sulfonate, lithium iso-heptyl sulfonate, lithium iso-octyl
sulfonate, lithium iso-nonyl sulfonate, lithium iso-decyl sulfonate, lithium iso-undecyl sulfonate,
lithium iso-dodecy! sulfonate, lithium 1-butyl sulfonate, lithium 1-pentyl sulfonate, lithium 1-
hexyl sulfonate, lithium 1-heptyl sulfonate, lithium 1-octyl sulfonate, lithium 1-nonyl sulfonate,
lithium 1-decyl sulfonate, lithium 1-undecyl sulfonate, lithium 1-dodecyl sulfonate, lithium iso-
butyl sulfonate, lithium iso-pentyl sulfonate, lithium iso-hexyl sulfonate, lithium iso-heptyl
sulfonate, lithium iso-octyl sulfonate, lithium iso-nonyl sulfonate, lithium iso-decyl sulfonate,
lithium iso-undecy! sulfonatc, lithium iso-dodccyl sulfonate, preferably from among lithium 1-
butyl sulfonate, lithium 1-dodecyl sulfonate, lithium 1-isobutyl sulfonate, lithium 1-isododecyl
sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecy! sulfonate, lithium 1-iso-butyl sulfonate,
lithium 1-isododecyl sulfonate, especially preferably from among lithium 1-butyl sulfonate,
lithium 1-dodecyl sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecy! sulfonate, ammonium 1-
butyl sulfonate, ammonium 1-pentyl sulfonate, ammonium 1-hexyl sulfonate, ammonium 1-heptyl
sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl sulfonate, ammonium 1-decyl
sulfonate, ammonium 1-undecyl sulfonate, ammonium 1-dodecyl sulfonate, ammonium iso-butyl
sulfonate, ammonium iso-pentyl sulfonate, ammonium iso-hexyl sulfonate, ammonium iso-heptyl
sulfonate, ammonium iso-octyl sulfonate, ammonium iso-nony1 sulfonate, ammonium iso-decyl
sulfonate, ammonium iso-undecyl sulfonate, ammeonium iso-dodecyl sulfonate, ammonium 1-
butyl sulfonate, ammonium 1-pentyl sulfonate, ammonium 1-hexyl sulfonate, ammonium 1-heptyl
sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl sulfonate, ammonium 1-decyl
sulfonate, ammonium 1-undecy! sulfonate, ammonium 1-dodecy! sulfonate, ammonium iso-butyl
sulfonate, ammonium iso-pentyl sulfonate, ammonium iso-hexyl sulfonate, ammonium iso-heptyl
sulfonate, ammonium iso-octyl sulfonate, ammonium iso-nonyl sulfonate, ammonium iso-decyl
sulfonate, ammonium ise-undecyl sulfonate, ammonium iso-dodecy! sulfonate, preferably from

among ammonium 1-buty! sulfonate, ammonium 1-dodecy sulfonate, ammonium 1-isobutyl
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sulfonate, ammonium 1-isododecyl! sulfonate, ammonium 1-butyl sulfonate, ammonium 1-dodecyl
sulfonate, ammonium 1-iso-butyl sulfonate, ammonium 1-isododecy! sulfonate, especially
preferably from among ammonium 1 -butyl sulfonate, ammonium 1-dodecyl sulfonate, ammonium
1-butyl sulfonate, ammonium 1-dodecy! sulfonate, dialkylammonium-1-buty! sulfonate,
dialkylammonium- 1-pentyl sulfonate, dialkylammonium-1-hexy! sulfonate, dialkylammonium-1-
heptyl sulfonate, dialkylammonium-1-octyl sulfonate, dialkylammonium-1-nonyl sulfonate,
dialkylammonium-1-decyl sulfonate, dialkylammonium-1-undecyl] sulfonate, dialkylammonium-
1-dodecyl sulfonate, dialkylammoniumn-iso-butyl sulfonate, dialkylammonium-iso-pentyl
sulfonate, dialkylammonium-iso-hexyl sulfonate, dialkylammonium-iso-heptyl sulfonate,
dialkylammonium-iso-octyl sulfonate, dialkylammonijum-iso-nony] sulfonate, dialkylammonium-
iso-decyl sulfonate, dialkylammonium-iso-undecyl sulfonate, dialkylammonium-iso-dodecyl
sulfonate, dialkylammonium-I-butyl sulfonate, dialkylammonium-1-pentyl sulfonate,
dialkylammonium-1-hexyl sulfonate, dialkylammonium-1-heptyl sulfonate, dialkylammonium-1-
octyl sulfonate, dialkylammonium-1-nonyl sulfonate, dialkylammonium-1-decyl suifonate,
diatkylammonium-1-undecyl sulfonate, dialkylammonium-1-dodecyl sulfonate,
dialkylammonium-iso-butyl sulfonate, dialkylammonium-iso-pentyl sulfonate, dialkylammonium-
iso-hexyl sulfonate, dialkylammonium-iso-heptyl sulfonate, dialkylammonium-iso-octyl sulfonate,
dialkylammonium-iso-nonyl sulfonate, dialkylammonium-iso-decyl sulfonate, dialkylammonium-
iso-undecyl sulfonate, dialkylammonium-iso-dodecyl sulfonate, preferably from among
dialkylammonium-1-butyl sulfonate, dialkylammonium-1-dodecyl sulfonate, dialkylammonium-1-
isobutyl sulfonate, dialkylammonium-1-isododecy] sulfonate, dialkylammonium-1-butyl
sulfonate, dialkylammonium-1-dodecyl sulfonate, dialkylammonium-1-ijso-butyl suifonate,
dialkylammonium-1-isododecyl sulfonate, especially preferably from among dialkylammonium-1-
butyl sulfonate, dialkylammonium- 1-dedecy! sulfonate, dialkylammonium-1-butyl sulfonate,
dialkylammonium-1-dodecyl sulfonate, trialkylammonium-1-butyl sulfonate, trialkylammonium-
1-pentyl sulfonate, trialkylammonium-1-hexyl sulfonate, trialkylammonium-1-heptyl sulfonate,
trialkylammonium- 1-octyl sulfonate, trialkylarnmonium-1-nonyl sulfonate, trialkylammonium-1-
decyl sulfonate, trialkylammonium-1-undecyl sulfonate, trialkylammonium- 1-dodecyl sulfonate,
trialkylammonium-iso-butyl sulfonate, rialkylammonium-iso-pentyl sulfonate,

trialkylammonium-iso-hexyl sulfonate, trialkylammonium-iso-heptyl sulfonate,
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trialkylammonium-iso-octyl sulfonate, trialkylammorium-iso-nonyl sulfonate, trialkylammonium-
iso-decy] sulfonate, trialkylammonium-iso-undecy] sulfonate, trialkylammonium-iso-dodecyl
sulfonate, trialkylammonium- 1-butyl sulfonate, trialkylammonium-1-pentyl sulfonate,
trialkylammonium-1-hexyl sulfonate, trialkylammonium-1-heptyl sulfonate, trialkylammonium-1-
5  octyl sulfonate, trialkylammonium- 1-nonyl sulfonate, trialkylammonium-1-decyl sulfonate,
trialkylammonium- 1 -undecy! sulfonate, trialkylammonium-1-dodecyl sulfonate,
trialkylammonium-iso-butyl sulfonate, trialkylammonium-iso-penty! sulfonate,
trialkylammonium-iso-hexyl sulfonate, trialkylammonium-iso-heptyl sulfonate,
trialkylammonium-iso-octyl sulfonate, trialkylammonium-iso-nonyl sulfonate, trialkylammonium-

10 iso-decyl sulfonate, trialkylammonium-iso-undecyl sulfonate, trialkylammonium-iso-dodecyl
sulfonate, preferably from among trialkylammonium-1-buty] sulfonate, trialkylammonium-1-
dodecy! sulfonate, trialkylammonium-1-isobuty! sulfonate, trialkylammonium-1-isododecyl
sulfonate, trialkylammonium- 1-butyl sulfonate, trialkylammonium-1-dodecy] sulfonate,
trialkylammonium-1-isc-butyl sulfonate, trialkylammonium-1-isodedecyl sulfonate, especially

15 preferably from among trialkylammonium- 1-butyl sulfonate, trialkylammonium-1-dodecyl
sulfonate, trialkylammonium-1-buty! sulfonate, trialkylammonium- 1-dodecyl sulfonate,
tetraalkylammonium-1-butyl sulfonate, tetraalkylammonium-1-pentyl sulfonate,
tetraalkylammonium-1-hexyl sulfonate, tetraalkylammonium-1-heptyl sulfonatc,
tetraalkylammonium-1-octy] sulfonate, tetraalkylammonium-1-nony! suifonate,

20  tetraalkylammonium-1-decyl sulfonate, tetraalkylammonium-1-undecyl sulfonate,
tetraalkylammonium-1-dodecyl sulfonate, tetraalkylammonium-iso-buty! sulfonate,
tetraalkylammonium-iso-pentyl sulfonate, tetraalkylammonium-iso-hexyl sulfonate,
tetraalkylammonium-iso-heptyl sulfonate, tetraalkylammonium-iso-octyl sulfonate,
tetraalkylammonium-iso-nonyl sulfonate, tetraalkylammonium-iso-decyl sulfonate,

25  tetraalkylammonium-iso-undecyl sulfonate, tetraalkylammonium-iso-dodecyl sulfonate,
tetraalkylammonium-1-butyl sulfonate, tetraalkylammonium-1-pentyl sulfonate,
tetraalkylammonium-1-hexyl sulfonate, tetraalkylammonium-1-heptyl sulfonatc,
tetraalkylammonium-1-octyl sulfonate, tetraalkylammonium-1-nony] sulfonate,
tetraalkylammonium- 1-decyl sulfonate, tetraalkylammonium- 1-undecyl sulfonate,

30  tetraalkylammonium-1-dodecyl sulfonate, tetraalkylammonium-iso-butyl sulfonate,
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tetraalkylammonium-iso-pentyl sulfonate, tetraalkylammonium-iso-hexyl sulfonate,
tetraalkylammonium-iso-heptyl sulfonate, tetraalkylammonium-iso-octyl sulfonate,
tetraalkylammonium-iso-nonyl sulfonate, tctraalkylammonium-iso-decyl sulfonate,
tetraalkylammonium-iso-undecyl sulfonate, tetraalkylammonium-iso-dodecy! sulfonate, preferably
from among tetraalkylammonium-1-butyl sulfonate, tetraalkylammonium-1-dodecy! sulfonate,
tetraalkylammonium-1-isobutyl sulfonate, tetraalkylammonium-1-isododecy! sulfonate,
tetraalkylammonium-1-buty! sulfonate, tetraalkylammonium-1-dodecyl sulfonate,
tetraalkylammonium-1 -iso-butyl sulfonate, tetraalkylammonium-1-isododecyl sulfonate,
especially from the group containing sodium 1-butyl sulfonate, sodium 1-pentyl sulfonate, sodium
1-hexyl sulfonate, sodiumn 1-heptyl sulfonate, sodium 1-octyl sulfonate, sodium 1-nonyl sulfonate,
sodium 1-decyl sulfonate, sodium 1-undecyl sulfonate, sodium 1-dodecyl sulfonate, sodium iso-
butyl sulfonate, sodium iso-pentyl sulfonate, sodium iso-hexy! sulfonate, sodium iso-heptyl
sulfonate, sodium iso-octyl sulfonate, sodium iso-nony! sulfonate, sodium iso-decy! sulfonate,
sodium iso-undecyl sulfonate, sodium iso-dodecy! sulfonate, potassium 1-butyl sulfonate,
potassium 1-pentyl sulfonate, potassium 1-hexy! sulfonate, potassium 1-heptyl sulfonate,
potassium 1-octyl sulfonate, potassium 1-nonyl sulfonate, potassium 1-decy! sulfonate, potassium
1-undecyl sulfonate, potassium 1-dodecy] sulfonate, potassium iso-butyl sulfonate, potassium iso-
pentyl sulfonate, potassium iso-hexyl sulfonate, potassium iso-heptyl sulfonate, potassium iso-
octyl sulfonate, potassium iso-nonyl sulfonate, potassium iso-decy! sulfonate, potassium iso-
undecy! sulfonate, potassium iso-dodecyl sulfonate, preferably from among sodium 1-butyl
sulfonate, sodium 1-dodecy! sulfonate, sodium 1-isobutyl sulfonate, sodium 1-isododecyl
sulfonate, potassium 1-butyl suifonate, potassium 1-dodecyl sulfonate, potassium 1-iso-butyl
sulfonate, potassium 1-isododecy! sulfonate, especially preferably from among sodium 1 -butyl
sulfonate, sodium 1-dodecyl sulfonate, potassium 1-butyl sulfonate, potassium 1-dodecyl
sulfonate, lithium 1-butyl sulfonate, lithium 1-pentyl sulfonate, lithium 1-hexyl sulfonate, lithium
1-heptyl sulfonate, lithium 1-octyl sulfonate, lithium 1-nonyl sulfonate, lithium 1-decyl suifonate,
lithium 1-undecyl sulfonate, lithium 1-dodecyl sulfonate, lithium iso-butyl sulfonate, lithium iso-
pentyl sulfonate, lithinm iso-hexy! sulfonate, lithium iso-heptyl sulfonate, lithium iso-octyl
sulfonate, lithium iso-nonyl sulfonate, lithium iso-decyl sulfonate, lithium iso-undecyl sulfonate,

lithium iso-dodecyl sulfonate, lithium 1-butyl sulfonate, lithium 1-pentyl sulfonate, lithium 1-
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hexyl sulfonatc, lithium 1-heptyl sulfonate, lithium 1-octyl sulfonate, lithium 1-nonyl sulfonate,
lithium 1-decyl sulfonate, lithium 1-undecyl sulfonate, lithium 1-dodecy] sulfonate, lithium iso-
buty] sulfonate, lithium iso-pentyl sulfonate, lithium iso-hexyl sulfonate, lithium iso-heptyl
sulfonate, lithium iso-octyl sulfonate, lithium iso-nonyl sulfonate, lithium iso-decyl sulfonate,
lithium iso-undecyl sulfonate, lithium iso-dodecy! sulfonate, preferably from among lithium 1-
buty] sulfonate, lithium |-dodecyl sulfonate, lithium 1-isobutyl sulfonate, lithium 1-isododecyl
sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecyl sulfonate, lithium 1-iso-butyl sulfonate,
lithium 1-isododecyl sulfonate, especially preferably from among lithium 1-buty! sulfonate,
lithium 1-dodecyl sulfonate, lithium 1-butyl sulfonate, lithium 1-dodecyl sulfonate, ammonium 1-
buty! sulfonate, ammonium 1-pentyl sulfonate, ammonium 1-hexyl suifonate, ammonium 1-heptyl
sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl sulfonate, ammonium 1-decyl
sulfonate, ammonium 1-undecyl sulfonate, ammonium 1-dodecy! sulfonate, ammonium iso-butyl
sulfonatc, ammonium iso-pentyl sulfonate, ammonium iso-hexyl sulfonate, ammonium iso-heptyl
sulfonate, ammonium iso-octyl sulfonate, ammonium iso-nony! sulfonate, ammonium iso-decyl
sulfonate, ammonium iso-undecyl sulfonate, ammonium iso-dodecyl sulfonate, ammonium I-
butyl sulfonate, ammonium 1-pentyl sulfonate, ammonium 1-hexy! sulfonate, ammonium 1-heptyl
sulfonate, ammonium 1-octyl sulfonate, ammonium 1-nonyl sulfonate, ammonium I-decyl
sulfonate, ammonium 1-undecy! sulfonate, ammonium 1-dodecy! sulfonate, ammonium iso-butyl
sulfonate, ammonium iso-pentyl sulfonate, ammonium iso-hexyl sulfonate, ammonium iso-heptyl
sulfonate, ammonijum iso-octyl sulfonate, ammonium iso-nonyl sulfonate, ammonium iso-decyl
sulfonate, ammonium iso-undecyl sulfonate, ammonium iso-dodecyl sulfonate, preferably from
among ammonium 1-butyl sulfonate, ammonium 1-dodecy] sulfonate, ammonium 1-isobutyl
sulfonate, ammonium !-isododecyl] sulfonate, ammonium | -butyl sulfonate, ammonium 1-dodecyl
sulfonate, ammonium 1-iso-butyl sulfonate, ammonium 1-isododecyl sulfonate, especially
preferably from among ammonium 1-butyl sulfonate, ammonium 1-dodecyl sulfonate, ammonium
1-butyl sulfonate, ammonium 1-dodecyl sulfonate, tetraethylammonium-1-butyl suifonate,
tetraethylammonium-1-penty] sulfonate, tetracthylammonium-1-hexyl sulfonate,
tetraethylammonjum-1-heptyl sulfonate, tetracthylammonium-1-octyl sulfonate,
tetraethylammonium-1-nonyl sulfonate, tetracthylammonium- 1-decyl sulfonate,
tetracthylammonium-1-undecyl sulfonate, tetracthylammonium-1-dodecy! sulfonate,
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tctracthylammbﬁium—iso-butyl sulfonate, tetraethylammonium-iso-pentyl sulfonate,
tetraethylammonium-iso-hexyl sulfonate, tetraethylammonium-iso-heptyl sulfonate,
tetracthylammonium-iso-octyl sulfonate, tetracthylammonium-iso-nonyl sulfonate,
tetracthylammonium-iso-decyl sulfonate, tetracthylammonium-iso-undecyl sulfonate,
tetracthylammonium-iso-dodecy! sulfonate, tetracthylammonium-1-butyl sulfonate,
tetracthylammonium- 1-pentyl sulfonate, tetraethylammonium-1-hexyl sulfonate,
tetraethylammonium-1-heptyl sulfonate, tetraethylammonium-1-octyl sulfonate,
tetraethylammonium-1-nonyl sulfonate, tetraethylammonium-1-decyl sulfonate,
tetraethylammonium-1-undecy) sulfonate, tetraethylammoninm-1-dodecyl sulfonate,
tetraethylammonium-iso-butyl sulfonate, tetraethylammonium-isa-pentyl sulfonate,
tetracthylammonium-iso-hexy! sulfonate, tetraethylammonium-iso-heptyl sulfonate,
{etracthylammonium-iso-octyl sulfonate, tetraethylammonium-iso-nonyl suifonate,
tetraethylammonium-iso-decyl sulfonate, tetraethylammonium-iso-undecyl sulfonate,
tetracthylammonium-iso-dodecyl sulfonate, preferably from among tetraethylammonium-1-butyt
sulfonate, tetraethylammonium-1-dodecyl sulfonate, tetraethylammoniur- 1-isobuty! sulfonate,
tetracthylammonium-1-isododecyl sulfonatc, tetracthylammonium-1-butyl sulfonate,
tetraethylammonium-1-dodecyl sulfonate, tetracthyiarmmonium-1-iso-buty! sulfonate,
tetraethylammonium-1-isododecyl sulfonate, especialty preferably from among
tetracthylammonium-iso-butyl sulfonate, tetracthylammonium-iso-dodecyl sulfonate,
tetraethylammonium-1-butyl sulfonate, and tetraethylammonium-1-dodecyl sulfonate.

In another variant, the present invention provides for an electrolyte for use in an electrocherical
gas sensor described above or detailed below, wherein the electrolyte has a mixture of an at

least strongly acidic, liquid medium, which has electrical conductivity, and of an additive, and
wherein the additive contains at least one surfactant and wherein at least one surfactant is a
cationic surfactant. 1t is, of course, also conceivable in this connection that the additive contains a
mixture of an anionic surfactant, as was described above, and a cationic surfactant. Itis especially
favorable if at least one surfactant is an ammonium compound, preferably a quaternary ammonium
compound, espécially preferably a tetraalkylammonium compound. It is especially advantageous
if the cationic surfactant is, as was described above, a surfactant corresponding to Formula 11
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[((CsHzet1 XCpHaps1 )(CqHaqs1  CHare)))NIR2 (Formula 111),
in which
s=1{0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20},
p=10,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20},
q=1{0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}, and
r={0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20},

wherein R2 is selected from the group containing HSO4", H2PO4', CF3-SO57, CoF3S05', and CF3-
COO'. R2 is preferably selected from among HSO," and H,PO4™ and is preferably HSO4'.

In any case, a cationic surfactant, which is contained in an additive of an electrolyte according to
the present invention, may be an ammonium compound, which has two atkyl groups. The alkyl
groups may be, independently from one another, linear carbon chains with a lengthof 1, 2, 3, 4, §,
6,7,8,9,10,11, 12, 13, 14, 15, 16, 17 or 18 carbon atoms, preferably with a lengthof 1, 2, 3, 4,
5,6,7,8,9,10, 11 or 12 carbon atoms. It is also favorable, in particular, if the ammonium

compound has at least two methyl groups.

As was described above, such a surfactant may be a compound corresponding to one of the
Formulas III, ITIa, ITb, IlIc, IIId, IIId", Ille or IIlc' and may be sclected, for example, from the
group containing ethyltrimethylammonium hydrogen sulfate,

diethyldimethyl ammonium hydrogen sulfate, butylethyldimethyl ammonium hydrogen sulfate,
pentylethyldimethyl ammonium hydrogen sulfate, hexylethyldimethyl ammonium hydrogen
sulfate, heptylethyldimethyl ammonium hydrogen sulfate, octylethyldimethyl ammonium
hydrogen sulfate, nonylethyldimethyl ammonivm hydrogen sulfate, decylethyldimethyl
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ammonium hydrogen sulfate, undecylethyldimethyl ammonium hydrogen sulfate,
dodecylethyldimethy] ammonium hydrogen sulfate, butyltrimethyl ammonium hydrogen sulfate,
dibutyldimethyl ammonium hydrogen sulfate, pentylbutyldimethyl ammonium hydrogen sulfate,
hexylbutyldimethyl ammonium hydrogen sulfate, heptylbutyldimethyl ammonium hydrogen
sulfate, octylbutyldimethyl ammonium hydrogen sulfate, nonylbutyldimethyl ammonium
hydrogen sulfate, decylbutyldimethyl ammonium hydrogen sulfate, undecylbutyldimethyl
ammonium hydrogen sulfate, dodecylbutyldimethyl ammonium hydrogen sulfate, pentyltrimethyl
ammonium hydrogen sulfate, dipentyldimethyl ammonium hydrogen sulfate, hexylpentyldimethyl
ammonium hydrogen sulfate, heptylpentyldimethyl ammonium hydrogen sulfate,
octylpentyldimethyl ammonium hydrogen sulfate, nonylpentyldimethyl ammonium hydrogen
sulfate, decylpentyldimethyl ammonium hydrogen suifate, undecylpentyldimethyl ammonium
hydrogen sulfate, dodecylpentyldimethyl ammonium hydrogen sulfate, hexyltrimethyl ammonium
hydrogen sulfate, dihexyldimethyl ammonium hydrogen sulfate, heptylhexyldimethyl ammonium
hydrogen sulfate, octylhexyldimethyl ammonium hydrogen sulfate, nonylhexyldimethyl
ammonium hydrogen sulfate, decylhexyldimethyl ammonium hydrogen sulfate,
undecylhexyldimethyl ammonium hydrogen sulfate, dodecythexyldimethyl ammonium hydrogen
sulfate, heptyitrimethyl ammonium hydrogen sulfate, diheptyldimethyl ammonium hydrogen
sulfate, octylheptyldimethyl ammonium hydrogen sulfate, nonylheptyldimethyl ammonium
hydrogen sulfate, decylheptyldimethyl ammonium hydrogen sulfate, undecylheptyldimethyl
ammonium hydrogen sulfate, dodecylheptyldimethyl ammonium hydrogen sulfate, octyltrimethyl
ammonium hydrogen sulfate, dioctyldimethyl ammonium hydrogen sulfate, nonyloctyldimethyl
ammonium hydrogen sulfate, decyloctyldimethyl ammonium hydrogen sulfate,
undecyloctyldimethyl ammonium hydrogen sulfate, dodecyloctyldimethyl ammonium hydrogen
sulfate, nonyltrimethyl ammonium hydrogen sulfate, dinonyldimethyl ammonium hydrogen
sulfate, decylnonyldimethyl ammonium hydrogen sulfate, undecylnonyldimethyl ammonium
bydrogen sulfate, dodecylnonyldimethyl ammonium hydrogen sulfate, decyltrimethyl ammonium
hydrogen sulfatc, didecyldimethyl ammonium hydrogen sulfate, undecyldecyldimethyl
ammonium hydrogen sulfate, dodecyldecyldimethyl ammonium hydrogen sulfate,
undecyltrimethyl ammonium hydrogen sulfate, diundecyldimethyl ammonium hydrogen sulfate,
dodecylindecyldimethyl ammonium hydrogen sulfate, dodecyltrimethyl ammonium hydrogen
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sulfate, didodecyldimethyl ammonium hydrogen sulfate, ethyltrimethylammonium dihydrogen
phosphate, diethyldimethylammonium dihydrogen phosphate, butylethyldimethylammonium
dihydrogen phosphate, pentylethyldimethylammonium dihydrogen phosphate,
hexylethyldimethylammonium dihydrogen phosphate, heptylethyldimethylammonium dihydrogen
phosphate, octylethyldimethylammonium dihydrogen phosphate, nonylethyldimethylammonium
dihydrogen phosphate, decylethyldimethylammonium dihydrogen phosphate,
undecylethyldimethylammonium dihydrogen phosphate, dodecylethyldimethylammonium
dibydrogen phosphate, butyltrimethylammonium dihydrogen phosphate,
dibutyldimethylammonium dihydrogen phosphate, pentylbutyldimethylammonium dihydrogen ~
phosphate, hexylbutyldimethylammonium dihydrogen phosphate, heptylbutyldimethylammonium
dihydrogen phosphate, octylbutyldimethylammonium dihydrogen phosphate,
nonylbutyldimethylammonium dihydrogen phosphate, decylbutyidimethylammonium dihydrogen
phosphate, undecylbutyldimethylammonium dihydrogen phosphate,
dodecylbutyldimethylammonium dihydrogen phosphate, pentyltrimethylammonium dihydrogen
phosphate, dipentyldimethylammonium dihydrogen phosphate, hexylpentyldimethylammonium
dihydrogen phosphate, heptylpentyldimethylammonium dihydrogen phosphate,
octylpentyldimethylammonium dihydrogen phosphate, nonylpentyldimethylammonium
dihydrogen phosphate, decylpentyldimethylammonium dihydrogen phosphate,
undecylpentyldimethylammonium dihydrogen phosphate, dodecylpentyldimethylammonium
dihydrogen phosphate, hexyltrimethylammonium dihydrogen phosphate,
dihexyldimethylammonium dihydrogen phosphate, heptylhexyldimethylammonium dihydrogen
phosphate, octylbexyldimethylammonium dihydrogen phosphate, nonylhexyldimethylammonium
dihydrogen phosphate, decylhexyldimethylammonium dihydrogen phosphate,
undecylhexyldimethylammonium dihydrogen phosphate, dodecylhexyldimethylammonium
dihydrogen phosphate, heptyltrimethylammonium dihydrogen phosphate,
diheptyldimethylammonium dihydrogen phosphate, octylheptyldimethylammonium dihydrogen
phosphate, nonytheptyldimethylammonium dihydrogen phosphate,
decylheptyldimethylammonium dihydrogen phosphate, undecylheptyldimethylammonium
dihydrogen phosphate, dodecylheptyldimethylammonium dihydrogen phosphate,
octyltrimethylammonium dihydrogen phosphate, dioctyldimethylammonium dihydrogen
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phosphate, nonyloctyldimethylammonium dihydrogen phosphate, decyloctyldimethylammonium
dihydrogen phosphate, undecyloctyldimethylammonium dihydrogen phosphate,
dodecyloctyldimethylammonium dihydrogen phosphate, nonyltrimethylammonium dihydrogen
phosphate, dinonyldimethylammmonium dihydrogen phosphate, decylnonyldimethylammonium
dihydrogen phosphate, undecylnonyldimethylammonium dihydrogen phosphate,
dodecylnonyldimethylammonium ditiydrogen phosphate, decyltrimethylammonium dikiydrogen
phosphate, didecyldimethylammoniitm dihydrogen phosphate, undecyldecyldimethylammoniim
dihydrogen phosphate, dodecyldecyldimethylammonium dihydrogen phosphate,
undecyltrimethylammonium dibydrogen phosphate, dinndecyldimethylammonium dihydrogen
phosphate, dodecylundecyldimethylammonium dihydrogen phosphate,
dodecyltrimethylammonium dihydrogen phosphate, didodecyldimethylammonium dihydrogen
phosphate,

In any case, it is advantageous if the sulfonate of the additive and/or the additive is contained in
the electrolyte at a concentration of at least and including 0.01 mmol/L and at most and including
2 mol/L, preferably at a-concentration of at least and including 0.1 mmol/L and at most.and
including 1 mol/L, especially preferably at a concentration of at least and including 2 romol/L and
at most and including 500 mmol/L, especially preferably at a concentration of at least and
including 15 mmol/L and at most and including 50 mmoV/L, and especially preferably ata
concentration of 20 mmol/L = 5:mmol/L. Concentration ranges as already described above are, of

course, also conceivable.

Further features, details and advantages of the present invention appear from the following

description of exemplary embodiments on the basis of the drawings.

In the drawings,
Figures 1 through 1h show different examples of anionic surfactants according to
the present invention,
98
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Figure 8a
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Figure 8b
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show different examples of perfluorinated anionic

surfactants according to the present invention,

show different examples of polyfluorinated anionic

surfactants according to the present invention,

show different examples of halogen-free anionic surfactants

according to the present invention,

show different examples of cationic surfactants according to

the present invention,

show different alternative examples of halogen-free anionic

surfactants,

shows a schematic view of gas sensor according to the

present invention,

shows another schematic view of an alternative configuration

of a gas sensor according to the present invention, and

shows detail view of detail A from Figure 10a.

Figures la through 1h, 2a through 2f, 3a through 3e, 4a through 4h, Sa through 5h and 6a through
61 show different examples of surfactants according to the present invention, which may be

contained in the additive. The additive is contained in an electrolyte 30. The electrolyte 30 is

contained in one embodiment variant, as can be seen in Figures 8, 92 and 9b, in a gas sensor 10

according to the present invention.
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It is seen in Figures la through 1h, 2a through 2f, 3a through 3e, 4a through 4h and 6a through 61
that the surfactant is an anionic surfactant. Corresponding to the exemplary embodiments shown
in Figures 1a, Ic, le, 1g, 2a, 2b and 3a, the surfactants are sulfonic acids. The surfactants
corresponding to the exemplary embodiments shown in Figures 1b, 1d, 1f, 1h, 2c through 2f, 3b
through 3e, 4a through 4h as well as 6a through 64 are sulfonates, i.¢., salts of sulfonic acid. The
surfactants corresponding to the exemplary embodiments shown in Figurcs 6e through 6] are
sulfates, i.e., salts of sulfuric acid esters.

It is further seen that the surfactants corresponding to the embodiments shown in Figures la

‘ through 1d, 2a through 2f and 3a thr(.mgh 3e are all halogenated surfactants, i.e., surfactants that

has [sic — Tr.Ed.] at least one fluorine atom on a carbon chain. The surfactants shown in Figures
1a, 1b and 2a through 2f are perfluorinated surfactants, i.e., surfactants with an alkyl chain, in
which all hydrogen atoms are replaced by fluorine atoms. The surfactants shown in Figures Ic, 1d
and 3a through 3e are polyfluorinated surfactants, i.e., surfactants with an alkyl chain in which
some but not all hydrogen atoms are replaced by fluorine atoms. The surfactants in the
embodiments shown in Figures 1e through 1h and 4a through 4h as well as 6a through 6l are
halogen-free.

It is seen in Figures 1a through 1h that the length of the alkyl chain of the surfactants according to
the present invention is variable. Here, n is always selected from among 4, 5, 6,7, 8,9, 10, 11 or
12,

In the exemplary embodiment according to Figure 1a, the surfactant according to the present
invention is a perfluorinated alkylsulfonic acid. Here, n is selected from among 4, 5, 6, 7, 8, 9, 10,
11 or 12. It is thus seen that the surfactant according to Figurc 1a is selected from the group
comprising perfluorobutylsulfonic acid, perfluoropentylsulfonic acid, perfluorohexylsulfonic acid,
perfluorooctylsulfonic acid, perfluorononylsulfonic acid, perfluorodecylsulfonic acid,
perfluoroundecylsulfonic acid, and perfluorododecylsulfonic acid.
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In the exemplary embodiment according to Figure 1b, the surfactant according to the present
invention is a perfluorinated alkyl sulfonate. Here, nis selected from the group containing
heterocyclic cations, quaternary ammonium ions, alkali or alkaline carth ions. In one embodiment
variant, the counterion R1 is a heterocyclic cation, namely, a pyridinium, ion. In another
embodiment variant, the counterion R! is an ammonium compound, namely, an ammonium ion.
In another embodiment variant, the counterion R1 is a quaternary ammonium ion, namely,
tetramethyl ammonium. In yet another embodiment variant, the counterion R1 is an alkali ion,
namely, Na*, K* or Li’. It is thus seen that the surfactant according to Figure 1b is selected from
the group containing sodium perfluorobutyl sulfonate, sodium perfluoropentyl sulfonate, sodium
perfluorohexyl sulfonate, sodium perfluorooctyl sulfonate, sodium perfluorononyl sulfonate,
sodium perfluorodecy! sulfonate, sodium perfluoroundecyl sulfonate, sodium perfluorododecyl
sulfonate,” potassium perfluorobutyl sulfonate, potassium perfluoropentyl sulfonate, potassium
perfluorchexyl sulfonate, potassium perfluorooctyl! sulfonate, potassium perfluorononyl sulfonate,
potassium perfluorodecyl sulfonate, potassium perfluoroundecyl sulfonate, potassinm
perfluorododecyl sulfonate, tetracthylammonium perfluorobutyl sulfonate, tetracthylammonium
perfluoropentyl sulfonate, tetracthylammonium perfluorohexyl sulfonate, tetracthylammonium
perfluorooctyl sulfonate, tetracthylammonium perfluorononyl sulfonate, tetracthylammonium
perfluorodecyl sulfonate, tetracthylammonium perfluoroundecyl sulfonatc, tetracthylammonium
perfluorododecy] sulfonate, tetraethylammonium perfluorobutyl sulfonate, tetraethylammonium
perfluoropentyl sulfonate, tetraethylammonium perfluorohexyl sulfonate, tetracthylammonium
perfluorooctyl sulfonate, tetracthylammonium perfluorononyl sulfonate, tetraethylammonium
perfluorodecyl sulfonate, tetracthylammonium perfluoroundecyl sulfonate, tetracthylammonium
perfluorododecyl sulfonate, ammonium perfluorobutyl sulfonate, ammonium perfluoropentyl
sulfonate, ammonium perfluorohexyl sulfonate, ammonium perfluorooctyl sulfonate, ammonium
perfluorononyl sulfonate, ammonium perfluorodecyl sulfonatc, ammonium perflucundecyl
sulfonate, ammonium perfluorododecyl sulfonate, ammonium perfluorobutyl sulfonate,
ammonium perfluoropenty! sulfonate, ammonium perfluorohexyl sulfonate, ammonium
perfluoroocty! sulfonate, ammonium perfluorononyl sulfonate, ammonium perfluorodecyl
sulfonate, ammonium perfluoundecyl sulfonate, ammonium perfluorododecyl sulfonate,

dimethylammonium perfluorobutyl sulfonate, dimethylammonium perfluoropentyl sulfonate,
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dimethylammonium perflucrohexyl sulfonate, dimethylammonium perfluorooctyl sulfonate,
dimethylammonium perfluorononyl sulfonate, dimethylammonium perflucrodecyl sulfonate,
dimethylammonium perfluoundecyl sulfonate, dimethylammonium perfluorododecyl sulfonate,
dimethylammonium perfluorobutyl sulfonate, dimethylammonium perflucropentyl sulfonate,
dimethylammonium perfluorohexyl sulfonate, dimethylammonium perfluorooctyl sulfonate,
dimethylammonium perfluorononyl sulfonate, dimethylammonium perfluorodecyl sulfonate,
dimethylammonium perfluoundecy! sulfonate, dimethylammonium perfluorododecyl sulfonate,
pyridinium perfluorobutyl sulfonate, pyridinium perfluoropentyl sulfonate, pyridinium
perfluorohexyl sulfonate, pyridinium perfluorooctyl sulfonate, pyridinium perfluorononyl
sulfonate, pyridinium perfluorodecyl sulfonate, pyridinium perfluoundecyl sulfonate, and
pyridinium perfluorododecyl sulfonate.

Figures 2a through 2f show especially preferred embodiment variants of the perflucrinated
alkylsulfonic acids according to Figure 1a and of the perfluorinated alkyl sulfonates according to
Figure 1b. Figure 2a shows perfluorooctylsulfonic acid and Figure 2b shows
perfluorobutylsulfonic acid as preferred variants of the exemplary embodiments shown in Figure
la. Figures 2c, 2d, 2e and 2f show as preferred variants of the exemplary embodiments from
Figure 1b sodium perfluorooctyl sulfonate (Figure 2c), lithium perfluorooctyl sulfonate (Figure
2d), potassium perfluoroocty! sulfonate (Figure 2¢) and tetracthylammonium perfluorooctyl
sulfonate (Figure 2f).

The surfactant according to the present invention is a mono- or polyfluorinated alkylsuifonic acid
in the exemplary embodiment according to Figure lc. Here, n is selected from among 4, 5, 6, 7, 8,
9, 10, 11 or 12. It is thus seen that the surfactant is selected from the group containing
monoflucrobutylsulfonic acid, difluorobutylsulfonic acid, triflucrobutylsulfonic acid,
tetrafluorobutylsulfonic acid, pentafluorobutylsulfonic acid, hexafluorobutylsulfonic acid,
heptafluorobutylsulfonic acid, octafluorobutylsulfonic acid, nonafluorobutylsulfonic acid,
monofluoropoentylsulfonic acid, difluoropentylsulfonic acid, trifluoropentylsulfonic acid,
tetraflucropentylsulfonic acid, pentafluoropentylsulfonic acid, hexafluoropentylsulfonic acid,
heptafluoropentylsulfonic acid, octafluoropentylsulfonic acid, nonafluoropentylsuifonic acid,
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decafluoropentylsulfonic acid, undecafluoropentylsulfonic acid, monofluorohexylsulfonic acid,
difluorohexylsulfonic acid, trifluorohexylsulfonic acid, tetrafluorohexylsulfonic acid,
pentafluorohexylsulfonic acid, hexafluorobexylsulfonic acid, heptafluorohexylsulfonic acid,
octafluorohexylsulfonic acid, nonafluorohexylsulfonic acid, decafluorohexylsulfonic acid,
undecafluorohexylsulfonic acid, dodecafluorohexylsulfonic acid, tridecafluorohexylsulfonic acid,
monofluoroheptylsulfonic acid, difluorcheptylsulfonic acid, trifluoroheptypsulfonic acid,
tetrafinoroheptylsulfonic acid, pentaflucroheptylsulfonic acid, hexafluoroheptylsulfonic acid,
heptafluoroheptylsulfonic acid, octafluoroheptylsulfonic acid, nonafluoroheptylsulfonic acid,
decafluoroheptylsulfonic acid, undecafluoroheptylsulfonic acid, dodecafluorcheptylsulfonic acid,
tricedafluoroheptylsulfonic acid, tetradecafluoroheptylsulfonic acid,
pentadecafluoroheptylsulfonic acid, monofluorooctylsulfonic acid, difluorooctylsulfonic acid,
trifluorooctgylsulfonic acid, tetrafluorooctylsulfonic acid, pentafluorooctylsulfonic acid,
hexafluorooctylsulfonic acid, heptafluorooctylsulfonic acid, octafluorcoctylsulfonic acid,
nonafluorooctylsulfonic acid, decafluorooctylsulfonic acid, undecafluorooctylsulfonic acid,
dodecafluorooctylsulfonic acid, tridecafluorooctylsulfonic acid, tetradecafluorooctylsulfonic acid,
pentadecafluorooctylsulfonic acid, hexadecafluorooctylsulfonic acid, heptadecafluorooctylsulfonic
acid, monofluorononylsulfonic acid, difluorononylsulfonic acid, triflucrononylsulfonic acid,
tetrafluorononylsulfonic acid, pentaflucrononylsulfonic acid, hexafluorononylsulfonic acid,
heptafluorononylsulfonic acid, octafluorononylsulfonic acid, nonafluorononylsulfonic acid,
decafluorononylsulfonic acid, undecafluorononylsulfonic acid, dodecafluorononylsulfonic acid,
tridecafluorononylsuiforic acid, tetradecafluorononylsulfonic acid, pentadecafluorononylsulfonic
acid, hexadecafluorononylsulfonic acid, heptadecafluorononylsulfonic acid,
octadecafluorononylsulfonic acid, nonadecafluorononylsulfonic acid, monofluorodecylsulfonic
acid, difluorodecylsulfonic acid, trifluorodecylsulfonic acid, tetrafluoredecylsulfonic acid,
pentafluorodecylsulfonic acid, hexaflucrodecylsulfonic acid, heptafluorodecylsulfonic acid,
octafluorodecylsulfonic acid, nonafluorodecylsulfonic acid, decafluorodecyllsulfonic acid,
undecafluorSodecylsulfonic acid, dodecafluorodecylsulfonic acid, tridecafluorodecylsulfonic acid,
tetradecafluorodecylsulfonic acid, pentadecafluooorodecylsulfonic acid,
hexadecafluorodecylsulfonic acid, heptadecafluorodecylsulfonic acid, octadecaflorodecylsulfonic

acid, nonadecafluorodecylsulfonic acid, eicosafluorodecylsulfonic acid,
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hjencicosafluorodecylsulfonic acid, monofluoroundecylsulfonic acid, difluoroundecylsulfonic
acid, trifluoroundecylsulfonic acid, tetrafluoroundecylsulfonic acid, pentafluoroundecylsulfonic
acid, hexafluoroundecylsulfonic acid, heptafluoroundecylsulfonic acid, octafluoroundecylsulfonic
acid, nonafluoroundecylsulfonic acid, decafluoroundecylsulfonic acid,
undecafluoroundecylsulfonic acid, dodecafluoroundecylsulfonic acid,
tridecafluoroundecylsulfonic acid, tetradecafluoroundecylsulfonic acid,
pentadecafluoroundecylsulfonic acid, hexsadecafluoroundecylsulfonic acid,
heptadecafluoroundecylsulfonic acid, octadecafluoroundecylsulfonic acid,
nonadecafluoroundecylsulfonic acid, eicosafluoroundecylsulfonic acid,
heneicosafluoroundecylsulfonic acid, docosafluoroundecylsulfonic acid,
tricasafluoroundecylsulfonic acid, monofluorodedecylsulfonic acid, difluorododecylsulfonic acid,
trifluvorododecylsulfonic acid, tetrafluorododecylsulfonic acid, pentafluorododecylsulfonic acid,
hexafluorododecylsulfonic acid, heptafluorododecylsulfonic acid, octafluorododecylsulfonic acid,
nonafluorododecylsulfonic acid, decaflnorododecylsulfonic acid, undecafluorododecylsulfonic
acid, dodecafluorododecylsulfonic acid, tridecafluorododecylsulfonic acid,
tetradecafluorododecy!sulfonic acid, pentadecafluorododecylsulfonic acid,
hexadecafluorododecylsulfonic acid, heptadecafluorododecylsulfonic acid,
octadecafluorododecylsulfonic acid, nonadecafluorododecylsulfonic acid,
eicosafluorododecylsulfonic acid, heneicosafluorododecylsulfonic acid,
docosafluorododecylsulfonic acid, tricosafluorododecylsulfonic acid,
tetracosafluorododecylsulfonic acid, and pentacosafluorododecylsulfonic acid.

The surfactant according to the present invention is a mono- or polyfluorinated alkyl sulfonate in
the exemplary embodiment according to Figure 1d. Here, n is selected from among 4, 5,6, 7, 8, 9,
10, 11 or 12. R1 is the positively charged counterion and is sclected from the group containing
heterocyclic cations, quaternary ammonium ions, alkali or alkaline earth ions. In one embodiment
variant, the counterion R1 is a beterocyclic cation, namely, a pyridinium ion. In another
embodiment variant, the counterion R1 is a quaternary ammonium ion, namely,
tetraethylammonium. It yet another embodiment variant, the counterion R1 is an alkali ion,

namely, Na*, K* or Li". It is thus seen that the surfactant according to Figure 1b [sic — 1d? —
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Tr.Ed.] is selected from the group containing sodium monofluorobutyl sulfonate, sodium
difluorobutyl sulfonate, sodium trifluorobutyl sulfonate, sodium tetrafluorobutyl sulfonate, sodium
pentafluorobutyl sulfonate, sodium hexafluorobutyl sulfonate, sodium heptafluorobutyl sulfonate,
sodium octafluorobutyl sulfonate, sodium nonafluorobutyl sulfonate, sodium monofluoropentyl

5  sulfonate, sodium diflucropentyl sulfonate, sodium trifluoropentyl sulfonate, sodium
tetrafluoropentyl sulfonate, sodium pentafluoropentyl sulfonate, sodium hexafluoropentyl
sulfonate, sodium heptafluoropentyl sulfonate, sodium octafluoropentyl sulfonate, sodium
nonaflucropentyl sulfonate, sodium decafluoropentyl sulfonate, sodium undecaflucropentyl
sulfonate, sodium monofluorohexyl sulfonate, sodium difluorohexyl sulfonate, sodium

10  trifluorohexyl sulfonate, sodium tetrafluorohexyl sulfonate, sodium pentafluorohexyl sulfonate,
sodium bexafluorohexyl sulfonate, sodium heptafluorohexyl sulfonate, sodium octafluorobexyl
sulfonate, sodium nonafluorohexyl sulfonate, sodium decafluorohexyl sulfonate, sodium
undecafluorohexyl sulfonate, sodium dodecafluorohexyl sulfonate, sodium tridecafluorohexyl
sulfonate, sodium monofluoroheptyl sulfonate, sodium difluoroheptyl sulfonate, sodium

15 trifluoroheptyl sulfonate, sodium tetrafluorcheptyl sulfonate, sodium pentafluoroheptyl sulfonate,
sodium hexafluoroheptyl sulfonate, sodium heptafluoroheptyl sulfonate, sodium octafluorohepty!
sulfonate, sodium nonafluoroheptyl sulfonate, sodium decafluoroheptyl sulfonate, sodium
undecafluoroheptyl sulfonate, sodium dodecafluoroheptyl sulfonate, sodium tridecafluoroheptyl
sulfonate, sodium tetradecafluoroheptyl sulfonate, sodium pentadecafluoroheptyl sulfonate,

20  sodium monofluorooctyl sulfonate, sodium difluorooctyl sulfonate, sodium trifluorooctyl
sulfonate, sodium tetrafluorooctyl sulfonate, sodium pentafluorooctyl sulfonate, sodium
hexafluoroocty! sulfonate, sodium heptafluorooctyl sulfonate, sodium octafluorooctyl sulfonate,
sodium nonafluoroocty! sulfonate, sodiam decafluorooctyl sulfonate, sodium undecafluorooctyl
sulfonate, sodium dodecafluorooctyl sulfonate, sodium tridecafluorooctyl sulfonate, sodium

25  tetradecafluorooctyl sulfonate, sodium pentadecafluorooctyl sulfonate, sodium
hexadecafluoroocty! sulfonate, sodium heptadecafluorooctyl sulfonate, sodium monofluorononyl
sulfonate, sodium difluorononyl sulfonate, sodium trifluorononyl sulfonate, sodium
tetrafluorononyl sulfonate, sodium pentafluorononyl sulfonate, sodium hexafluorononyl sulfonate,
sodium heptafluorononyl sulfonate, sodium octafluorononyl sulfonate, sodium nonafluoronony!

30  sulfonate, sodium decafluorononyl sulfonate, sodium undecafluorononyl sulfonate, sodium
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dodecafluorononyl sulfonate, sodium tridecafluorononyl sulfonate, sodium tetradecafluorononyl
sulfonate, sodium pentadecafluoronony! sulfonate, sodium hexadecafluorononyl sulfonate, sodium
beptadecafluoronony! sulfonate, sodium octadecafluorononyl sulfonate, sodium
nonadecafluorononyl sulfonate, sodium monofluorodecyl sulfonate, sedium difluorodecyl
sulfonate, sodium triflucrodecyl sulfonate, sodium tetrafluorodecyl sulfonate, sodium
pentafluorodecy! sulfonate, sodium hexafluorodecyl sulfonate, sodium heptafluorodecy! sulfonate,
sodium octafluorodecyl sulfonate, sodium nonafluorodecyl sulfonate, sodium decaflucrodecyl
sulfonate, sodium undecafluorodecyl sulfonate, sodium dodecafluorodecyl sulfonate, sodium
tridecafluorodecyl sulfonate, sodium tetradecafiuorodecy! sulfonate, sodium pentadecafluorodecyl
sulfonate, sodium hexadecafluorodecyl sulfonate, sodium heptadecafluorodecyl sulfonate, sodium
octadecafluorodecyl sulfonate, sodium nonadecafluorodecyl sulfonate, sodium eicosafluorodecyl
sulfonate, sodium heneicosafluorodecyl sulfonate, sodium monofluoroundecy! sulfonate, sodium
diflucroundecyl sulfonate, sodium trifluoroundecyl sulfonate, sodium tetrafluoroundecyl
sulfonate, sodium pentafluoroundecyl sulfonate, sodium hexafluoroundecyl sulfonate, sodium
heptafluoroundecyl sulfonate, sodium octafluoroundecyl sulfonate, sodium nonafluoroundecy!
sulfonate, sodium decafluoroundecyl sulfonate, sodium undecafluoroundecyl sulfonate, sodium
dodecafluoroundecyl sulfonate, sodium tridecafluoroundecyl sulfonate, sodium
tetradecafluoroundecyl sulfonate, sodium pentadecafluoroundecyl sulfonate, sodium
hexadecafluoroundecyl sulfonate, sodium heptadecafluoroundecyl sulfonate, sodium
octadecafluoroundecy] sulfonate, sodium nonadecafluoroundecyl sulfonate, sodium
eicosafluoroundecyl sulfonate, sodium heneicosafiuoroundecyl sulfonate, sodium
docosafluoroundecyl sulfonate, sodium tricosafluoroundecyl sulfonate, sodium
monofluorododecyl sulfonate, sodium difluorododecy] sulfonate, sodium trifluorododecyl
sulfonate, sodium tetrafluorododecyl sulfonate, sodium pentafluorododecyl sulfonate, sodium
hexafluorododecyl sulfonate, sodium heptafluorododecyl sulfonate, sodium octafluorododecyl
sulfonate, sodium nonafluorododecyl suifonate, sodium decafluorododecyl sulfonate, sodium
undecafluorododecyl sulfonate, sodium dodecafluorododecyl sulfonate, sodium
tridecafluorododecyl sulfonate, sodium tetradecafluorododecyl sulfonate, sodium
pentadecafluorododecyl sulfonate, sodium hexadecafluorododecy! sulfonate, sodium
heptadecafluorododecyl sulfonate, sodium octadccafluorododecyl sulfonate, sodium
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nonadecafluorododecyl sulfonate, sodium eicosafluorododecyl sulfonste, sodium
heneicosafluorododecyl sulfonate, sodium docosafluorododecyl sulfonate, sodium
tricosafluorododecyl sulfonate, sodium tetracosafluorododecy! sulfonate, sodium
pentacosafluorododecyl sulfonate, potassium monofluorobutyl sulfonate, potassium difluorobutyl
sulfonate, potassium trifluorobutyl sulfonate, potassium tetrafluorobutyl sulfonate, potassium
pentafluorobuty! sulfonate, potassium hexafluorobutyl sulfonate, potassium heptafluorobutyl
sulfonate, potassium octafluorobutyl sulfonate, potassium nonafluorobutyl sulfonate, potassium
monoflucropentyl sulfonate, potassium difluoropenty! sulfonate, potassium trifluoropentyl
sulfonate, potassium tetrafluoropenty! sulfonate, potassium pentafluoropentyl sulfonate, potassium
hexafluoropentyl sulfonate, potassium heptaftuoropentyl sulfonate, potassium octafluoropentyl
sulfonate, potassium nonafluoropentyl sulfonate, potassium decafluoropentyl sulfdnate, potassium
undecafluoropentyl sulfonate, potassium monofluorohexyl sulfonate, potassium difluorohexyl
sulfonate, potassium trifluorohexyl sulfonate, potassium tetrafluorohexyl sulfonate, potassium
pentafluorohexyl sulfonate, potassium hexafluorobexyl sulfonate, potassium heptafluorohexyl
sulfonate, potassium octaffuorohexyl sulfonate, potassium nonafluorohexyl sulfonate, potassium
decafluorohexyl sulfonate, potassium undecafluorohexyl sulfonate, potassium dodecafluorohexyl
sulfonate, potassium tridecafluorohexy! sulfonate, potassium monofluoroheptyl sulfonate,
potassium difluoroheptyl sulfonate, potassium trifluorohepty! sulfonate, potassium
tetrafluorohepty! sulfonate, potassium pentafluoroheptyl sulfonate, potassium hexafluoroheptyl
sulfonate, potassium heptafluoroheptyl sulfonate, potassium octafluoroheptyl sulfonate, potassium
nonafluoroheptyl sulfonate, potassium decafluoroheptyl sulfonate, potassium undecafluoroheptyl
sulfonate, potassium dodecafluoroheptyl sulfonate, potassium tridecafluoroheptyl sulfonate,
potassium tctradecafluorohepty! sulfonate, potassium pentadecafluorcheptyl sulfonate, potassium
monofluorooctyl sulfonate, potassium difluorooctyl sulfonate, potassium trifluorooctyl sulfonate,
potassium tetrafluorooctyl sulfonate, potassium pentafluorooctyl sulfonate, potassium
hexafluorooctyl sulfonate, potassium heptaflnoroocty! sulfonate, potassium octafluorooctyl
sulfonate, potassium nonafluoroocty! sulfonate, potassium decafluorooctyl sulfonate, potassium
undecafluorooctyl sulfonate, potassium dodecafluorooctyl sulfonate, potassium tridecafluorooctyl
sulfonate, potassium tetradecafluorooctyl sulfonate, potassium pentadecafluorooctyl sulfonate,

potassium hexadecafluorooctyl sulfonate, potassium heptadecafluorooctyl sulfonate, potassium
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monofluorononyl sulfonate, potassium difluorononyl sulfonate, potassium triflucrononyl
sulfonate, potassium tetrafluorononyl sulfonate, potassium pentafluorononyl sulfonate, potassium
hexafluorononyl sulfonate, potassium beptafluorononyl sulfonate, potassium octafluorononyl
sulfonate, potassium nonafluorononyl sulfonate, potassium decafluorononyl sulfonate, potassium
5  undecafluorononyl sulfonate, potassium dodecafluoronony! sulfonate, potassium
tridecafluorononyl sulfonate, potassium tetradecafluorononyl sulfonate, potassium
pentadecafluorononyl sulfonate, potassium hexadecafluorononyl sulfonate, potassium
heptadecafluorononyl sulfonate, potassium octadecafluorononyl sulfonate, potassium
nonadecafluorononyl sulfonate, potassium monoflucrodecy! sulfonate, potassium difluorodecyl

10  sulfonate, potassium trifluorodecyl sulfonate, potassium tetrafluorodecyl sulfonate, potassium
pentafluorodecyl sulfonate, potassium hexafluorodecyl sulfonate, potassium heptafluorodecyl
sulfonate, potassium octafluorodecyl sulfonate, potassium nonafluorodecyl sulfonate, potassium
decafluorodecyl sulfonate, potassium undecafluorodecyl sulfonate, potassium dodecafluorodecyl
sulfonate, potassium tridecafluorodecy! sulfonate, potassium tetradecafluorodecyl sulfonate,

15 potassium pentadecaflucrodecyl sulfonate, potassium hexadecaﬂubmdecyl sulfonate, potassium
heptadecafluorodecy! sulfonate, potassium octadecafluorodecyl sulfonate, potassium
nonadecafluorodecyl sulfonate, potassium eicosafluorodecyl sulfonate, potassium
heneicosafluorodecyl sulfonate, potassium monofluoroundecyl sulfonate, potassium
difluoroundecyl sulfonate, potassium trifluoroundecyl sulfonate, potassium tetrafluoroundecyl

20  sulfonate, potassium pentafluoroundecyl sulfonate, potassium hexafluoroundecyl sulfonate,
potassium heptafluoroundecyl sulfonate, potassium octafluoroundecyl sulfonate, potassium
nonaflucroundecyl sulfonate, potassium decafluoroundecyl sulfonate, potassium
undecafluoroundecyl sulfonate, potassium dodecafluoroundecyl sulfonate, potassium
tridecafluoroundecyl sulfonate, potassium tetradecafluoroundecyl sulfonate, potassium

25  pentadecafluoroundecyl sulfonate, potassium hexadecafluoroundecyl sulfonate, potassium
heptadecafluoroundecyl sulfonate, potassium octadecafluoroundecyl sulfonate, potassium
nonadecafluoroundecyl sulfonate, potassium eicosafluoroundecyl sulfonate, potassium
heneicosafluoroundecyl sulfonate, potassium docosafluoroundecy! sulfonate, potassium
tricosafluoroundecy! sulfonate, potassium monofluorododecyl sulfonate, potassium

30 difluorododecyl sulfonate, potassium trifluorododecyl sulfonate, potassium tetrafluorododecyl
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sulfonate, potassium pentafluorododecyl sulfonate, potassium hexafluorododecyl sulfonate,
potassium heptafiuorododecyl sulfonate, potassium octafluorododecyl sulfonate, potassium
nonafluorododecyl sulfonate, potassium decafluorododecyl sulfonate, potassium
undecafluorododecy! sulfonate, potassium dodecafluorododecyl sulfonate, potassium
tridecafluorododecyl sulfonate, potassium tetradecafluorododecyl sulfonate, potassium
pentadecafluorododecyl sulfonate, potassium hexadecafluorododecyl sulfonate, potassium
heptadecafluorododecyl sulfonate, potassium octadecafluorododecy] sulfonate, potassium
nonadecafluorododecyl sulfonate, potassium eicosafluorododecy] sulfonate, potassium
heneicosafluorododecyl sulfonate, potassium docosafluorododecyl sulfonate, potassium
tricosafluorododecyl sulfonate, potassium tetracosafluorododecyl sulfonate, potassium
pentacosafluorododecy! sulfonate, tetracthylammonium monofluorobuty! sulfonate,
tetraethylammonium difluorcbutyl sulfonate, tetracthylammonium triflucrobutyl sulfonate,
tetraethylammonium tetrafluorobuty! sulfonate, tetraethylammonium pentafluorobutyl snlfonate,
tetracthylammonium hexafluorobutyl sulfonate, tetraethylammonium heptafiuorobutyl sulfonate,
tetracthylammonium octafluorobutyl sulfonate, tetraethylammonium nonafluorobutyl sulfonate,
tetracthylammonium monofluoropentyl sulfonate, tetracthylammonium difluoropentyl sulfonate,
tetraethylammonium trifluoropentyl sulfonate, tetracthylammonium tetrafluoropentyl sulfonate,
tetraethylammonium pentafluoropentyl sulfonate, tetraethylammonium hexafluoropentyl
sulfonate, tetracthylammonium heptafluoropentyl sulfonate, tetracthylammonium octafluoropentyl
sulfonate, tetracthylammonium nonafluoropentyl sulfonate, tetraethylammonium decafluoropentyl
sulfonate, tetraecthylammonium undecafluoropenty! sulfonate, tetraecthylammonium
monofluorohexyl sulfonate, tetracthylammonium difluorohexyl sulfonate, tetracthylammonium
trifluorohexyl sulfonate, tetracthylammonium tetrafluorohexyl sulfonate, tetraecthylammonium
pentafluorohexyl sulfonate, tetracthylammonium hexafluorohexyl! sulfonate, tetraethylammonium
heptafluorohcxyl sulfonate, tetracthylammonium octafluorohexyt sulfonate, tetracthylammonium
nonafluorohexyl sulfonate, tetraethylammonium decafluorohexyl sulfonate, tetracthylammonium
undecafluorohexyl sulfonate, tetraethylammonium dodecafluorohexyl suifonate,
tetracthylammonium tridecafluorohexyl sulfonate, tetraethylammonium monofluorcheptyl
sulfonate, tetraethylammonium difluorcheptyl sulfonate, tetracthylammonium trifluoroheptyl
sulfonate, tetracthylammonium tetrafluoroheptyl sulfonate, tetracthylammonium pentafluoroheptyl
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sulfonate, tetracthylammonium hexafluoroheptyl sulfonate, tetracthylammonium
heptafluoroheptyl sulfonate, tetracthylammonium octafluoroheptyl sulfonate, tetracthylammonium
nonafluorohcptyl sulfonate, tetracthylammonium decafluorcheptyl sulfonate, tetracthylammonium
undecafluoroheptyl sulfonate, tetracthylammonium dodecafluoroheptyl sulfonate,
tetraethylammonium tridecafluoroheptyl sulfonate, tetracthylammonium tetradecafluorobeptyl
sulfonate, tetracthylammonium pentadecafluoroheptyl sulfonate, tetracthylammonium
monofluorooctyl sulfonate, tetracthylammonium diflucrooctyl sulfonate, tetraethylammonium
trifluorooctyl sulfonate, tetracthylammonium tetrafluorooctyl sulfonate, tetracthylammonium
pentafluorooctyl sulfonate, tetraethylammonium hexafluorooctyl sulfonate, tetraethylammonium
heptafluoroocty! sulfonate, tetracthylammonium octafluoroocty! sulfonate, tetracthylammonium
nonafluorcoctyl sulfonate, tetraethylammonium decafluorococtyl sulfonate, tetraethylammonium
undecafluorooctyl sulfonate, tetraethylammonium dodecafluoroocty! sulfonate,
tetraethylammonium tridecafluorooctyl sulfonate, tetraethylammonium tetradecafluorooctyl
sulfonate, tetraethylammonium pentadecafluorooctyl sulfonate, tetracthylammonium
hexadecafluorooctyl sulfonate, tetracthylammonium heptadecafluorooctyl sulfonate,
tetracthylammonium monofluorononyl sulfonate, tetraethylammonium difluorononyl sulfonate,
tetracthylammonium trifluorononyl sulfonate, tetracthylammonium tetrafluoronony! sulfonate,
tetracthylammonium pentafluorononyl sulfonate, tetracthylammonium hexafluorononyl sulfonate,
tetraethylammonium heptafluorononyl sulfonate, tetracthylammonium octafluorononyl sulfonate,
tetraethylammonium nonafluoronony! sulfonate, tetraethylammonium decafluorononyl suifonate,
tetraethylammonium undecafluorononyl sulfonate, tetracthylammonium dodecafluorononyl
sulfonate, tetraethylammonium tridecafluoronony! sulfonate, tetraethylammonium
tetradecafluorononyl sulfonate, tetraethylammonium pentadecafluorononyl sulfonate,
tetraethylammonium hexadecafluoronony! sulfonate, tetraethylammonium heptadecafluoronony]
sulfonate, tctracthylammonium octadecafluorononyl sulfonate, tetraethylammonium
nonadecafluorononyl sulfonate, tetracthylammonium monoflucrodecyl sulfonate,
tetracthylammonium difluorodecyl sulfonate, tetracthylammonium trifluorodecy! sulfonate,
tetraethylammonium tetrafluorodecy! sulfonate, tetracthylammonium pentafluorodecy) sulfonate,
tetraethylammonium hexafluorodecyl sulfonate, tctracthylammonium heptafluorodecyl sulfonate,

tetraethylammonium octafluorodecyl sulfonate, tetracthylammonium nonafluorodecy! sulfonate,
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tetracthylammonium decafluorodecyl sulfonate, tetracthylarnmonium undecafluorodecyl
sulfonate, tetracthylammonium dodecafluorodecyl sulfonate, tetracthylammonium
tridecafluorodecyl sulfonate, tetracthylammonium tetradecafluorodecyl sulfonate,
tetracthylammonium pentadccafluorodecyl sulfonate, tetracthylammonium hexadcecafluorodecyl
sulfonate, tetraethylammonium beptadecafluorodecyl sulfonate, tetraethylarmmonium
octadecafluorodecyl sulfonate, tetraethylammonium nonadecafluorodecyl sulfonate,
tetraethylammonium eicosafluorodecyl sulfonate, tetracthylammonium heneicosafluorodecyl
sulfonate, tetraethylammonium monofluoroundecyl sulfonate, tetraethylammonium
difluoroundecyl sulfonate, tetracthylammonium trifluoroundecyl sulfonate, tetracthylammonium
tetrafluoroundecyl sulfonate, tetraethylammonium pentafluoroundecy! sulfonate,
tetracthylarnmonium hexafluoroundecyl sulfonate, tetracthylammonium heptafluoroundecyl
sulfonate, tetracthylammonium octafluoroundecyl sulfonate, tetraethylammonium
nonafluoroundecyl sulfonate, tetracthylammonium decafluoroundecyl sulfonate,
tetracthylammonium undecafluoroundecyl sulfonate, tetraethylammonium dodecafluoroundecyl
sulfonate, tetracthylammonium tridecafluoroundecyl sulfonate, tetracthylammonium
tetradecafluoroundecyl sulfonate, tetracthylammonium pentadecafluoroundecyl sulfonate,
tetracthylammonium hexadecafluoroundecyl sulfonate, tetraethylammonium
heptadecafluoroundecyl sulfonate, tetracthylammonium octadecafluoroundecy! sulfonate,
tetraethylammonium nonadecafluoroundecyl sulfonate, tetraethylammonium eicosafluoroundecy!
sulfonate, tetracthylammonium heneicosafluoroundecyl sulfonate, tetracthylammonium
docosafluoroundecyl suifonate, tetraethylammonium tricosafluoroundecyl sulfonate,
tetraethylammonium monofluorododecyl sulfonate, tetracthylammonium difluorododecyl
sulfonate, tetraethylammonium trifluorododecyl sulfonate, tetraethylammonium
tetrafluorododecy! sulfonate, tetraethylammonium pentafluorododecyl sulfonate,
tetracthylammonium hexafluorododecyl sulfonate, tetracthylammonium heptafluorododecyl
sulfonate, tetracthylammonium octafluorododecyl sulfonate, tetraethylammonium
nonafluorododecyl sulfonate, tetracthylammonium decafluorododecyl sulfonate,
tetracthylammonium undecafluorododecyl sulfonate, tetraethylammonium dodecafluorododecyl
sulfonate, tetracthylammonium tridecafluorododecyl sulfonate, tetraethylammonium

tetradecafluorododecy! sulfonate, tetracthylammonium pentadecafluorododecyl sulfonate,
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tetracthylammonium hexadecafluorododecyl sulfonate, tetracthylammonium
heptadecafluorododecyl sulfonate, tetracthylammonium octadecafluorododecyl sulfonate,
tetraethylammonium nonadecafluorododecyl sulfonate, tetracthylammonium eicosafluorododecyl
sulfonate, tetracthylammonium hencicosafluorododecy! sulfonate, tetraethylammonium
docosafluorododecy! sulfonate, tetraethylammonium tricosafluorododecyl sulfonate,
tetraethylammonium tetracosaflaorododecyl sulfonate, tetraethylammonium
pentacosafluorododecyl sulfonate, tetracthylammonium monofluorobutyl sulfonate,
tetraethylammonium difituorobutyl sulfonate, tetraethylammonium trifluorobutyl sulfonate,
tetraethylammonium tetrafluorobutyl sulfonate, tetraethylammonium pentafluorobutyl sulfonate,
tetracthylammonium hexafluorobutyl sulfonate, tetracthylammonium heptafluorobutyl sulfonate,
tetraethylammonium octafluorobutyl sulfonate, tetraethylammonium nonafluorobutyl sulfonate,
tetraethylammonium monofluoropenty] sulfonate, tetraethylammonium difluoropentyl sulfonate,
tetracthylammonium trifluoropentyl sulfonate, tetracthylammonium tetrafluoropentyl sulfonate,
tetracthylammonium pentafluoropentyl sulfonate, tetracthylammonium hexafluoropentyl
sulfonate, tetracthylammonium heptafluoropentyl sulfonate, tetracthylammonium octafluoropentyl
sulfonate, tetracthylammonium nonafluoropentyl sulfonate, tetracthylammonium decafluoropentyl
sulfonate, tetracthylammonium undecafluoropentyl sulfonate, tetracthylammonium
monofluorohexyl sulfonate, tetracthylammonium difluorohexyl sulfonate, tetraethylammonium
trifluorchexyl sulfonate, tetracthylammonium tetrafluorohexyl sulfonate, tetracthylammonium
pentafluorohexyl sulfonate, tetracthylammonium hexafluorohexyl sulfonate, tetracthylammonium
heptafluorohexyl sulfonate, tctracthylammonium octafluorohexyl sulfonate, tetracthylammonium
nonafluorohexy! sulfonate, tetraethylammonium decafluorohexyl sulfonate, tetraethylammonium
undecafluorohexyl sulfonate, tetraethylammonium dodecafluorohexyl sulfonate,
tetraethylammonium tridecafluorohexyl sulfonate, tetraethylammonium monofluorobeptyl
sulfonate, tetraethylammonium difluorohepty! sulfonate, tetracthylammonium trifluoroheptyl
sulfonate, tetracthylammonium tetrafluoroheptyl sulfonate, tetracthylammonium pentafluoroheptyl
sulfonate, tetracthylarnmonium hexafluoroheptyl sulfonate, tetracthylammonium
heptafluoroheptyl sulfonate, tetraethylammonium octafluoroheptyl sulfonate, tetraethylammonjum
nonafluoroheptyl sulfonate, tetracthylammonium decafluoroheptyl sulfonate, tetracthylammonium

undecafluoroheptyl sulfonate, tetracthylammonium dodecafluoroheptyl suifonate,
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tetracthylammonium tridecafluoroheptyl sulfonate, tetracthylammonium tetradecafluoroheptyl
sulfonate, tetraethylammonium pentadecafluoroheptyl sulfonate, tetraethylammonium
monofluorooctyl sulfonate, tetracthylammonium difluorooctyl sulfonate, tetraethylammonium
wifluoroocty] sulfonate, tetracthylammonium tetrafluoroocty! sulfonate, tetraethylammonjum
pentafluorooctyl sulfonate, tetraethylammonium hexafluorooctyl sulfonate, tetraethylammonium
heptafluorooctyl sulfonate, tetracthylammonium octafluoroocty! sulfonate, tetraethylammonium
nonafluorooctyl sulfonate, tetracthylammonium decafluorooctyl sulfonate, tetracthylammonium
undecafluorooctyl sulfonate, tetraethylammonium dodecafluorooctyl sulfonate,
tetraethylammonium tridecafluorooctyl sulfonate, tctraethylammonium tetradecafluorooctyl
sulfonate, tetracthylammonium pentadecafluorooctyl sulfonate, tetraethylammonium
hexadecafluorooctyl sulfonate, tetracthylammonium heptadecafluorooctyl sulfonate,
tetraethylammonium monofluorononyl sulfonate, tetracthylammonium difluorononyl sulfonate,
tetraethylammonium trifluorononyl sulfonate, tetracthylammonium tetrafluorononyl sulfonate,
tetracthylammonium pentafluoronony! sulfonate, tetraethylammonium hexafluorononyl sulfonate,
tetracthylammonium heptafluorononyl sulfonate, tetraethylammonium octafluorononyl sulfonate,
tetraethylammonium nonafluorononyl sulfonate, tetracthylammonium decafluorononyl sulfonate,
tetracthylammonium undecafluorononyl sulfonate, tetracthylammonium dodecafluorononyl
sulfonate, tetraecthylammonium tridecafluorononyl sulfonate, tetraethylammonium
tetradecafluorononyl sulfonate, tetracthylammonium pentadecafluoronony! sulfonate,
tetraethylammonium hexadecafluorononyl sulfonate, tetraecthylammonium heptadecafiuorononyl
sulfonate, tetraecthylammonium octadecafluorononyl sulfonate, tetracthylammonium
nonadecafluorononyl sulfonate, tetracthylammonium monofluorodecyl sulfonate,
tetraethylammonium difluorodecyl! sulfonate, tetraethylammonium trifluorodecyl sulfonate,
tetracthylammonium tetrafluorodecyl sulfonate, tetracthylammonium pentafluorodecyl sulfonate,
tetraethylammonium hexafluorodecyl sulfonate, tetraethylammonium heptafluorodecyl sulfonate,
tetracthylammonium octafluorodecyl sulfonate, tetraethylammonium nonafluorodecy! sulfonate,
tetraethylammonium decafluorodecyl sulfonate, tetraethylammonium undecafiuorodecyl
sulfonate, tetracthylammonium dodecafluorodecyl sulfonate, tetraethylammonium
tridecafluorodecyl sulfonate, tetracthylammonium tetradecafluorodecyl sulfonate,
tetracthylammonium pentadecafluorodecyl sulfonate, tetraethylammonium hexadecafluorodecyl
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sulfonate, tetraethylammonium heptadecaflucrodecyl sulfonate, tetraethylammonium
octadecafluorodecyl sulfonate, tetracthylammonium nonadecafluorodecyl sulfonate,
tetracthylammonium eicosafluorodecyl sulfonate, tetracthylammonium heneicosafluorodecyl
suifonate, tetracthylammonium monofluoroundecyl sulfonate, tctracthylammonium
difluoroundecy! sulfonate, tetracthylammonium trifluoroundecy! sulfonate, tetracthylammonium
tetrafluoroundecyl sulfonate, tetraethylammonium pentafluoroundecyl sulfonate,
tetraethylammonium hexafluoroundecyl sulfonate, tetraethylammonium heptafluoroundecyl
sulfonate, tetraethylammonium octafluoroundecyl sulfonate, tetraethylammonium
nonafluoroundecyl sulfonate, tetraethylammonium decafluoroundecyl sulfonate,
tetraethylammonium undecafluoroundecyl sulfonate, tetraethylammonium dodecafluoroundecyl
sulfonate, tetracthylammonium tridecafluoroundecyl sulfonate, tetracthylammonium
tetradecafluoroundecyl sulfonate, tetracthylammonium pentadecafluoroundecyl sulfonate,
tetraethylammonium hexadecafluoroundecyl sulfonate, tetraethylammonium
heptadecafluoroundecyl sulfonate, tetraethylammonium octadecafluoroundecyl sulfonate,
tetraethylammonium nonadecafluoroundecyl sulfonate, tetraethylammonium eicosafluoroundecyl
sulfonate, tetracthylammonium heneicosafluoroundecyl sulfonate, tetracthylammonium
docosafluoroundecyl sulfonate, tetracthylammonium tricosafluoroundecyl sulfonate,
tetracthylammonium monofluorododecyl sulfonate, tetracthylammonium difluorododecyl
sulfonate, tetracthylammonium trifluorododecyl! sulfonate, tetraethylammonium
tetrafluorododecyl sulfonate, tetraethylammonium pentafluorododecyl sulfonate,
tetracthylammonium hexafluorododecyl sulfonate, tetraethylammonium heptafluorododecyl

sulfonate, tetracthylammonium octafluorododecyl sulfonate, tetraethylammonium
nonafluorododecyl sulfonate, tetraethylammonium decafluorododecyl sulfonate,
tetracthylammonium undecafluorododecyl sulfonate, tetracthylammonium dodecafluorododecyl
sulfonate, tetracthylammonium tridecafluorododecyl sulfonate, tetracthylammonium
tetradecafluorododecyl sulfonate, tetracthylammonium pentadecafluorododecyl sulfonate,
tetracthylammonium hexadecafluorododecyl sulfonate, tetraethylammonium
heptadecafluorododecyl sulfonate, tetraethylammonium octadecafluorododecy! sulfonate,
tetracthylammonium nonadecafluorododecyl sulfonate, tetracthylammonium cicosafluorododecyl

sulfonate, tetraethylammonium heneicosafluorododecyl sulfonate, tetracthylammonium
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docosafluorododecyl sulfonate, tetracthylammonium tricosafluorododecyl sulfonate,
tetracthylammonium tetracosafluorododecyl sulfonate, tetraethylammonium
pentacosafluorododecyl sulfonate, pyridinium monofluorobutyl sulfonate, pyridinium
difluorobuty! sulfonate, pyridinium trifluorobutyl sulfonate, pyridinium tetrafluorobutyl suifonate,
pyridinium pentafluorobutyl sulfonate, pyridinium hexafluorobutyl sulfonate, pyridinium
heptafluorobutyl sulfonate, pyridinium octafluorobutyl sulfonate, pyridinium nonafluorobutyl
sulfonate, pyridinium monofluoropentyl sulfonate, pyridinium diftuoropentyl sulfonate,
pyridinium trifluoropentyl sulfonate, pyridinium tetrafluoropentyl sulfonate, pyridinium
pentaflucropentyl sulfonate, pyridinium hexafluoropentyl sulfonate, pyridinium heptafluoropentyl
sulfonate, pyridinium octafluoropentyl sulfonate, pyridinium nonafluoropenty! sulfonate,
pyridinium decafluoropentyl sulfonate, pyridinium undecafluoropentyl sulfonate, pyridinium
monofluorohexy! sulfonate, pyridinium difluorohexyl sulfonate, pyridinium trifluorobexyl
sulfonate, pyridinium tetrafluorohexyl sulfonate, pyridinium pentafluorohexyl sulfonate,
pyridinium hexafluorohexyl sulfonate, pyridinium heptafluorohexyl sulfonate, pyridinium
octafluorohexyl sulfonate, pyridinium nonafluorohexyl sulfonate, pyridinium decafluorohexyl
sulfonate, pyridinium undecafluorohexyl sulfonate, pyridinium dodecafluorchexy! sulfonate,
pynidinium tridecafluorohexyl sulfonate, pyridinium monofluoroheptyl sulfonate, pyridinium
difluoroheptyl sulfonate, pyridinium trifluoroheptyl sulfonate, pyridinium tetrafluoroheptyl
sulfonate, pyridinium pentafluoroheptyl sulfonate, pyridinium hexafluoroheptyl sulfonate,
pyridinium heptafluoroheptyl sulfonate, pyridinium octafluoroheptyl sulfonate, pyridinium
nonafluoroheptyl sulfonate, pyridinium decafluorohepty! sulfonate, pyridinium
undecafluorcheptyl sulfonate, pyridinium dodecafluoroheptyl sulfonate, pyridinium
tridecafluorcheptyl sulfonate, pyridinium tetradccafluoroheptyl sulfonate, pyridinium
pentadecafluoroheptyl sulfonate, pyridinium monofluorooctyl sulfonate, pyridinium diflucrooctyl
sulfonate, pyridinium trifluorooctyl sulfonate, pyridinium tetrafluorooctyl sulfonate, pyridinium
pentafluorooctyl sulfonate, pyridinium hexafluorooctyl sulfonate, pyridinium heptafluorooctyl

sulfonate, pyridinium octafluorooctyl sulfonate, pyridinium nonafluorooctyl sulfonate, pyridinium
decafluorooctyl sulfonate, pyridinium undecafluorooctyl sulfonate, pyridinium dodecafluorooctyl
sulfonate, pyridinium tridecafluorooctyl sulfonate, pyridininm tetradecafluorooctyl sulfonate,

pyridinium pentadecafluorooctyl sulfonate, pyridinium hexadecafluorooctyl sulfonate, pyridinium
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heptadecafluorooctyl sulfonate, pyridinium monofluorononyl sulfonate, pyridinium difluorononyl
sulfonate, pyridinium trifluoronony! sulfonate, pyridinium tetrafluoronony! sulfonate, pyridinium
pentafluorononyl sulfonate, pyridinium hexafluorononyl sulfonate, pyridinium heptafluorononyl
sulfonate, pyridinium octafluoronony! sulfonate, pyridinium nonafluorononyl sulfonate,
pyridinium decafluorononyl sulfonate, pyridinium undecafluorononyl sulfonate, pyridinium
dodecaflucronony! sulfonate, pyridinium tridecafluorononyl sulfonate, pyridinium
tetradecafluorononyl sulfonate, pyridinium pentadecafluorononyl sulfonate, pyridinium
hexadecafluoronony! sulfonate, pyridinium heptadecafluorononyl sulfonate, pyridinium
octadecafluorononyl sulfonate, pyridinium nonadecafluorononyl sulfonate, pyridinium
monofluorodecyl sulfonate, pyridinium difluorodecy! sulfonate, pyridinium triflucrodecyl
sulfonate, pyridinium tetrafluorodecyl sulfonate, pyridinium pentafluorodecyl sulfonate,
pyridinium hexafluorodecyl sulfonate, pyridinium heptafluorodecyl sulfonate, pyridinium
octafluorodecyl sulfonate, pyridinium nonafluorodecyl sulfonate, pyridinium decafluorodecyl
sulfonate, pyridinium undecafluorodecyl sulfonate, pyridinium dodecafluorodecyl sulfonate,
pyridinium tridecafluorodecy! sulfonate, pyridinium tetradecafluorodecy! sulfonate, pyridinium
pentadecafluorodccyl sulfonate, pyridirium hexadecafluorodecyl sulfonate, pyridinium
heptadecafluorodecyl sulfonate, pyridinium octadecafluorodecyl sulfonate, pyridinium
nonadecafluorodecyl sulfonate, pyridinium eicosafluorodecyl sulfonate, pyridinium
heneicosafluorodecy! sulfonate, pyridinium monoflucroundecyl sulfonate, pyridinium
diflucroundecy! sulfonate, pyridinium triflnoroundecy! sulfonate, pyridinium tetrafluoroundecyl
sulfonate, pyridinium pentafluoroundecyl sulfonate, pyridinium hexafluoroundecyl sulfonate,
pyridinium heptafluoroundecyl sulfonate, pyridinium octafluoroundecyl sulfonate, pyridinium
nonafluoroundecyl sulfonate, pyridinium decafluoroundecy! sulfonate, pyridinium
undecafluoroundecyl sulfonate, pyridinium dodecafluoroundecyl sulfonate, pyridinium
tridecafluoroundecyl sulfonate, pyridinium tetradecafluoroundecyl sulfonate, pyridinium
pentadecafluoroundecyl sulfonate, pyridinium hexadecafluoroundecyl sulfonate, pyridinium
heptadecafluoroundecy! sulfonate, pyridinjum octadecafluoroundecy! sulfonate, pyridinium
nonadecafluoroundecyl sulfonate, pyridinium cicosafluoroundecyl sulfonate, pyridinium
heneicosafluoroundecyl sulfonate, pyridinium docosafluoroundecyl sulfonate, pyridinium

tricosafluoroundecy! sulfonate, pyridinium monofluorododecyl sulfonate, pyridinium
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difluorododecyl sulfonate, pyridinium trifluorododecyl sulfonate, pyridinium tetrafluorododecyl
sulfonate, pyridinium pentafluorododecyl sulfonate, pyridinium hexafluorododecyl sulfonate,
pyridinium heptafluorododecyl sulfonate, pyridinium octafluorododecy! sulfonate, pyridinium
nonafluorododecy! sulfonate, pyridinium decafluorododecyl sulfonate, pyridinium
undecafluorododecyl sulfonate, pyridinium dodecafluorododecyl sulfonate, pyridinium
tridecafluorododecy] suifonate, pyridinium tetradccafluorododecyl sulfonate, pyridinium
pentadecafluorododecyl sulfonate, pyridinium hexadecafluorododecy] sulfonate, pyridinium
heptadecafluorododecyl sulfonate, pyridinium octadecafluorododecy! sulfonate, pyridinium
nonadecafluorododecy] sulfonate, pyridinium eicosafluorododecy! sulfonate, pyridinium
heneicosafluorododecyl sulfonate, pyridinium docosafluorododecyl sulfonate, pyridinium
tricosafluorododecyl sulfonate, pyridinium tetracosafluorododecyl sulfonate, and pyridinium

pentacosafluorododecyl sulfonate.

Figures 3a through 3e show especially preferred embodiment variants of the polyfluorinated
alkylsulfonic acids according to Figure 1c and of the polyfluorinated alkyl sulfonates according to
Figure 1d. Figure 3a shows a polyfluorooctylsulfonic acid, namely, tridecafluorooctylsulfonic
acid as preferred variants of the exemplary embodiment from Figure 1c. Figures 3b, 3c, 3d and 3e
show as preferred variants of the exemplary embodiments from Figure 1d sodium
tridecafluorooctyl sulfonate (Figure 3b), potassium tridecafluorooctyl sulfonate (Figure 3c),
lithium tridecafluorooctyl sulfonate (Figure 3d) and tetraethylammonium tridecafluorooctyl
sulfonate (Figure 3e).

The embodiment variants shown in Figures 1a, 1b, 1c and 1d as well as 2a through 2f and 3a

through 3e are all compounds corresponding to the following formula:
(CoFan+1ymHm-SO3)R1 Formula,
inwhichn=1{1,2,3,4,5,6,7,8,9,10,11, 12}, m= {0, 1,2,3,4,5,6,7,8,9, 10,11, 12, 13, 14,

15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25}, R1 is sclected from the group comprising H, Na', K",
Li+, as Well as ((C;stﬂ)(cpI'IZpH)(Cquqﬂ)(CrHZHl))N+s m Wthh s= {O’ lv 2’ 3’ 47 51 6}, P= {0:
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1,2,3,4,5,6},9q=1{0,1,2,3,4,5,6},andr={0,1,2,3,4,5,6}. Here, m=0andn={4,5,6,
7,8,9,10, 11, 12} applies to the compounds corresponding to Figures la, 1b and 2a through 2f.
Now,m={l1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25} and
(2o+1-m)={1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25},
inwhichn= {4,5,6,7,8,9, 10, 11, 12}, apply to the compounds corresponding to Figures lc, 1d
and 3a through 3e.

In the exemplary embodiment according to Figure le, the surfactant according to the present
invention is an n-alkylsulfonic acid. Here, n is selected from among 4, 5, 6, 7, 8, 9, 10, 11 or 12.
It is thus seen that a compound according to Figure 1a is selected from the group comprising n-
butylsulfonic acid, n-pentylsulfonic acid, n-hexylsulfonic acid, n-octylsulfonic acid, n-

nonylsulfonic acid, n-decylsulfonic acid, n-undecylsulfonic acid, and n-dodecyisulfonic acid.

In the exemplary embodiment according to Figure 1f, the surfactant according to the present
invention is an n-alkyl sulfonate. Here, n is selected from among 4, 5,6, 7, 8,9, 10, 11 or 12, R1
is the positively charged counterion and is selected from the group containing heterocyclic cations,
quaternary ammonium ions, and alkali or alkaline earth ions. In one embodiment variant, the
counterion R1 is a heterocyclic cation, namely, a pyridinium ion. In another embodiment variant,
the counterion R1 is a quaternary ammonium ion, namely, tetracthylammonium. It yet another
embodiment variant, the counterion R1 is an alkali ion, namely, Na*, K*, Li*. It is thus seen that
the surfactant according to Figure 1fis selected from the group containing sodium-n-butyl
sulfonate, sodium n-pentyl sulfonate, sodium n-hexyl sulfonate, sodium n-octyl sulfonate, sodium
n-nonyl sulfonate, sodium n-decyl sulfonate, sodium n-undecyl sulfonate, sodium n-dodecyl
sulfonate, potassium n-butyl sulfonate, potassium n-pentyl sulfonate, potassium n-hexyl sulfonate,
potassium n-octyl sulfonate, potassium n-nonyl sulfonate, potassium n-decyl sulfonate, potassium
n-undecyl sulfonate, potassium n-dodecyl sulfonate, lithium n-butyl sulfonate, lithium n-pentyl
sulfonate, lithium n-hexy! sulfonate, lithium n-octyl sulfonate, lithium n-nonyl sulfonate, lithium
n-decyl sulfonate, lithium n-undecy! sulfonate, lithium n-dodecyl sulfonate, tetraethylammonium
n-butyl sulfonate, tetracthylammonium n-pentyl sulfonate, tetracthylammonium n-hexyl sulfonate,

tetraethylammonium n-octyl sulfonate, tetracthylammonium n-nonyl sulfonate,
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tetracthylammonium n-decyl sulfonate, tetracthylammonium n-undecy! sulfonate,
tetraethylammonium n-dodecyl sulfonate, pyridinium n-butyl sulfonate, pyridinium n-pentyl
sulfonate, pyridinium n-hexyl sulfonate, pyridinium n-octyl sulfonate, pyridinium n-nonyl
sulfonate, pyridinium n-decyl sulfonate, pyridinium n-undccyl sulfonate, and pyridinium n-
dodecyl sulfonate.

The surfactant according to the present invention is an iso-alkylsulfonic acid in the exemplary
embodiment according to Figure 1g. Here, n is selected from among 4, 5, 6, 7, 8,9, 10, 11 or 12.
It is thus seen that a compound according to Figure la is selected from the group comprising
isobutylsulfonic acid, isopentylsulfonic acid, isohexylsulfonic acid, isooctylsulfonic acid,

isononylsulfonic acid, isodecylsulfonic acid, isoundecylsulfonic acid, and isododecylsulfonic acid.

In the exemplary embodiment according to Figure 1h, the surfactant according to the present
invention is an iso-alkyl sulfonate. Here, n is selected from among 4, 5, 6, 7, 8,9, 10, 11 or 12.
R1 is the positively charged counterion and is selected from the group containing heterocyclic
cations, quaternary ammonium ions, alkali or alkaline earth ions. In one embodiment variant, the
counterion R1 is a heterocyclic cation, namely, a pyridinium ion. In another embodiment variant,
the counterion R1 is a quaternary ammonium ion, namely, tetracthylammonium. In yct another
embodiment variant, the counterion R1 is an alkali ion, namely, Na*, K* or Li*. It is thus seen that
the surfactant according to Figure 1fis selected from the group containing sodium isobutyl
sulfonate, sodium isopentyl sulfonate, sodium isohexy! suifonate, sodium isooctyl sulfonate,
sodium isononyl sulfonate, sodium isodecyl sulfonate, sodium isoundecyl sulfonate, sodium
isododecyl sulfonate, potassium isobutyl sulfonate, potassium isopentyl sulfonate, potassium
isohexyl sulfonate, potassium isooctyl sulfonate, potassium isononyl sulfonate, potassium isodecyl
sulfonate, potassium isoundecyl sulfonate, potassium dodecyl sulfonate, lithium isobutyl
sulfonate, lithium isopenty] sulfonate, lithium isohexy! sulfonate, lithium isooctyl sulfonate,
lithium isononyl sulfonate, lithium isodecy! sulfonate, lithium isoundecyl sulfonate, lithium
isododecyl sulfonate, tetraethylammonium isobuty! sulfonate, tetracthylammonium isopentyl
sulfonate, tetracthylammonium isohexyl sulfonate, tetraethylammonium isoocty! sulfonate,

tetraethylammonium isononyl sulfonate, tetracthylammonium isodecyl sulfonate,
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tetracthylammonium isoundecyl sulfonate, tetraethylammonium isododecyl sulfonate, pyridinium
isobutyl sulfonate, pyridinium isopentyl sulfonate, pyridinium isohexyl sulfonate, pyridinium
isooctyl sulfonate, pyridinium isononyl sulfonate, pyridinium isodecyl sulfonate, pyridiniuvm

isoundecyl sulfonate, and pyridinium isododecyl sulfonate.

Figures 4a through 4h show especially preferred embodiment variants of the halogen-free alkyl
sulfonates according to Figures 1f and lh. Figures 4a through 4d show a preferred butyl sulfonate
each, namely, sodium butyl sulfonate (Figure 4a), potassium buty! sulfonate (Figure 4b), lithium
buty! sulfonate (Figure 4c), and tetraethylammonium butyl sulfonate (Figure 4d). Figures 4e
through 4h show each a preferred dodecyl sulfonate, namely, sodium dodecy! sulfonate (Figure
4e), potassium dodecy! sulfonate (Figure 4f), lithium dodecy] sulfonate (Figure 4g), and
tetracthylammonium dodecyl sulfonate (Figure 4h).

The embodiment variants shown in Figures 1e, 1f as well as 4a through 4f are also all compounds

corresponding to the following formula:

(C.,F(zna-] ).mHm-SO:,—)Rl Formula I

in whichn={1,2,3,4,5,6,7,8,9,10,11,12}, m={0,1,2,3,4,5,6, 7, 8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25}, R1 is selected from the group H', Na*, K, Li", as well
as ((CsHat i N CpH2p 1 W(CqH2g+1 )(C:Haen))N™, in whichs = {0, 1, 2, 3,4, 5,6},p={0,1,2,3,4, 5,
6},9=1{0,1,2,3,4,5,6},andr= {0, 1,2, 3, 4, 5, 6}. Here, (2n+1)=m, in whichn= {4, 5,6, 7,
8,9, 10, 11, 12), for the compounds corresponding to Figures le, 1f as well as 4a through 4f. Itis

- thus seen that the embodiment variants shown in Figures le, 1f as well as 4a through 4f are

halogen-free anionic surfactants corresponding to the following formula:

(CyH2p1-SO3)R1 Formula 1i,
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inwhichn= {1,2,3,4,5,6,7,8,9,10, 11, 12}, R1 is selected from the group H*,Na*, K", Li* or
((C,Hzm)(Cszpﬂ)((CqH2q+|)(C,H2,+1))N", inwhichs={0,1,2,3,4,5,6},p=1{0,1,2,3,4,5,
6},9=10,1,2,3,4,5,6},andr={0, 1,2,3,4,5, 6}.

Other embodiment variants of anionic, halogen-free surfactants are shown in Figures 6a through
6l. Figures 6a through 6d show each exemplary embodiments for iso- or n-alkylbenzene sulfonate
compounds, namely, sodium alkylbenzene sulfonate (Figure 6a), potassium alkylbenzene
sulfonate (Figure 6b), lithium alkylbenzene sulfonate (Figure 6c), and tetraethylammonium
alkylbenzene sulfonate (Figure 6d). It is seen that the alkylbenzene sulfonates corresponding to
Figures 6a through 6d may have a variable length of the alkyl chain. Here, n is alwéys selected
from among 1, 2, 3,4,5,6,7,8,9, 10, 12. The variants shown in Figures 6a through 6d are a
para-alkylbenzene sulfonate compound each. It is obvious that the corresponding meta-
alkylbenzene sulfonate and ortho-alkylbenzene sulfonate compounds are also embodiment

variants of the present invention in other variants, not shown in the figures.

Figures 6e through 6h show each excmplary embodiments for iso- or n-alkyl sulfatc compounds,
namely, sodium alkyl sulfate (Figure 6¢), potassium alkyl sulfate (Figure 6f), lithium alkyl sulfate
(Figure 6g), and tetraethylammonium alkyl sulfate (Figure 6h). It is scen that the alkyl sulfates
corresponding to Figures 6e through 6h may have a variable length of the alkyl chain. Here, nis
always selected from among 1, 2, 3,4, 5,6, 7, 8,9, 10, 12.

Figures 6i and 61 show exemplary embodiments each for alkyl ether suifate compounds, namely,
sodium alkyl ether sulfate (Figure 6i), potassium alkyl ether sulfate (Figure 6j), lithium alky] cther
sulfate (Figure 6k), and tetracthylammonium alkyl ether sulfate (Figure 61). It is seen that the
terminal alkyl chain of the alkyl ether sulfates corresponding to Figures 6i through 61 may have a
variable length. Here, n is always selected from among 1,2, 3,4,5,6,7,8,9, 10,12, and tis an

integer between and including 1 and including 20.

It is thus seen. on the whole, that the cxemplary embodiments corresponding to Figures 1b, 1d, If,
1h, 2c, 3b, 4a, 4e, 6a, 6¢ and 6i arc sodium salts. Itis also seen that the exemplary embodiments
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corresponding to Figures 1b, 1d, 1f, 1h, 2¢, 3¢, 4b, 4f, 6b, 6f, and 6; are potassium salts. In
addition, it is seen that the exemplary embodiments corresponding to Figures 1b, 1d, 1f, 1h, 24,
3d, 4c, 4g, 6¢, 6g and 6k are lithium salts. It is further secn that the exemplary cmbodiments
corresponding to Figures 1b, 1d, 1f, 1h, 2f, 3e, 4d, 4h, 6d, 6h and 61 are tetracthylammonium salts,

In another embodiment variant, the surfactant is a cationic surfactant, as can be seen in Figures 5a
through Sh, It is seen, in particular, that the compounds shown in Figures Sa through 5h are
quaternary ammonium compounds. A hydrogen sulfate ion (HSOy) acts as a counterion in the
compounds corresponding to Figures 5a through 5d. A dihydrogen phosphate ion (H,PO) acts as
a counterion in the compounds corresponding to Figures 5e through Sh. It is further seen that the
excmplary embodiments shown in Figures Sa through 5h are each tetraalkylammonium
compounds. The tetraalkylammonium compounds are each halogen-free compounds. In
particular, the compounds are surfactants corresponding to the following formula

[((CsHas1 (CopHapt1 )(CqHagi X CH2e1))NIR2 (Formula III)

in which

§=1{0,1,2,3,4,5,6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20},

p=1{0,1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20},

q=1{0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20},

r=1{0,1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20},

wherein R2 is selected from the group containing HSO4, H:POy4', CF3-CO3°, C2FsHSO4", CFy’
COQ’, (CF5-SO21N".
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The embodiment variants shown in Figures 5b and 5f are each dimethyldialkylammonium
compounds. The two alkyl groups of the respective compound have at least a length of two
carbon atoms. In other words, the embodiment variants corresponding to Figures 5b and 5f have
at least two methyl groups each and correspond to one of the following two formulas:

[((CsHZs«c»l)(CpH 2p+] )(Cqquu XC;H:H |))N+]HSO4' (Formula ]IId),

in whichs = {2, 3,4, 5,6,7, 8,9, 10, 11, 12}, p= {2,3,4, 5,6,7,8,9, 10, 11, 12}, q= {1}, and r
={l1},0r

[((CsH2e1 X CpHa2g+1 )(CqH2q+ 1 ) CHare )N TH2POS (Formula ITlc),

in whichs = {2, 3,4, 5,6,7,8,9, 10, 11, 12}, p={2,3,4,5,6, 7, 8,9, 10, 11, 12}, q = {1}, and r
={1}.

It is seen that the embodiment variants corresponding to Figure 5b are selected from the group
containing diethyldimethylammonium hydrogen sulfate, butylethyldimethylammonium hydrogen
sulfate, pentylethyldimethylammoniumn hydrogen sulfate, hexylethyldimethylammonium hydrogen
sulfate, heptylethyldimethylammonium hydrogen sulfate, octylethyldimethylammonium hydrogen
sulfate, nonylethyldimethylammonium hydrogen sulfate, decylethyldimethylammonium hydrogen
sulfate, undecylethyldimethylammonium hydrogen sulfate, dodecylethyldimethylammonium
hydrogen sulfate, dibutyldimethylammonium hydrogen sulfate, pentylbutyldimethylammonium
hydrogen sulfate, hexylbutyldimethylammonium hydrogen sulfate,
heptylbutyldimethylammonium hydrogen sulfate, octylbutyldimethylammonium hydrogen sulfate,
nonylbutyldimethylammonium hydrogen sulfate, decylbutyldimecthylammonium hydrogen sulfate,
undecylbutyldimethylammonijum hydrogen sulfate, dodecylbutyldimethylammonium hydrogen
sulfate, dipentyldimethylammonium hydrogen sulfate, hexylpentyldimethylammonium hydrogen
sulfate, heptylpentyldimethylammonium hydrogen sulfate, octylpentyldimethylammonium
hydrogen sulfate, nonylpentyldimethylammonium hydrogen sulfate,
decylpentyldimethylammonium hydrogen sulfate, undecylpentyldimethylammonium hydrogen
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sulfate, dodecylpentyldimethylammonium hydrogen sulfate, dihexyldimethylammonium hydrogen
sulfate, heptylhexyldimethylammonium hydrogen sulfate, octylhexyldimethylammonium
bydrogen sulfate, nonylhexyldimethylammonium hydrogen sulfate,
decylhexyldimethylammonium hydrogen sulfate, undecylhexyldimethylammonium hydrogen
sulfate, dodecylhexyldimethylammonium hydrogen suifate, diheptyldimethylammonium hydrogen
sulfate, octylheptyldimethylammonium hydrogen sulfate, nonylheptyldimethylammonium
hydrogen sulfate, decylheptyldimethylammonium hydrogen sulfate,
undecylheptyldimethylammonium hydrogen sulfate, dodecylheptyldimethylammonium hydrogen
sulfate, dioctyldimethylammonium hydrogen sulfate, nonyloctyldimethylammonium hydrogen
sulfate, decyloctyldimethylammonium hydrogen sulfate, undecyloctyldimcthylammonium
hydrogen sulfate, dodecyloctyldimethylammonium hydrogen sulfate, dinonyldimethylammonium
hydrogen sulfate, decylnonyldimethylammonium hydrogen sulfate,
undecylnonyldimethylammonium hydrogen sulfate, dodecylnonyldimethylammonium hydrogen
sulfate, didecyldimethylammonium hydrogen sulfate, undecyldecyldimethylammonium hydrogen
sulfate, dodecyldecyldimethylammonium hydrogen sulfate, diundecyldimethylammonium
hydrogen sulfate, dodecylundecyldimethylammonium hydrogen sulfate,
didodecyldimethylammonium hydrogen sulfate.

The embodiment variants shown in Figures 5¢, 5d, 5g und Sh are trimethylalkylammonium
compounds. It is thus seen that the embodiment variants corresponding to Figure 5c are selected
from the group containing ethyltrimethylammonium hydrogen sulfate, butyltrimethylammonium
hydrogen sulfate, pentyltrimethylammonium hydrogen sulfate, hexyltrimethylammonium
hydrogen sulfate, heptyltrimethylammeonium hydrogen sulfate, octyltrimethylammonium
hydrogen sulfate, nonyltrimethylammonium hydrogen sulfate, decyltrimethylammonium hydfogen
sulfate, undecyltrimcthylammonium hydrogen sulfate, dodecyltrimethylammonium hydrogen
sulfate. The especially preferred embodiment variant corresponding to Figure 5d is
dodecyltrimethylammonium hydrogen sulfate.

1t is further seen that the embodiment variants corresponding to Figure 5f are selected from the
group containing diethyldimethylammonium dihydrogen phosphate,
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butylethyldimethylammonium dihydrogen phosphate, pentylethyldimethylammonium dihydrogen
phosphate, hexylethyldimethylammonium dihydrogen phosphate, heptylethyldimethylammonium
dihydrogen pbosphate, octylethyldimethylammonium dihydrogen phospbate,
nonylethyldimethylammonium dibydrogen phosphate, decylethyldimethylammonium dihydrogen
phosphate, undecylethyldimethylammonium dihydrogen phosphate,
dodecylethyldimethylammonium dihydrogen phosphate, dibutyldimethylammonium dihydrogen
phosphate, pentylbutyldimethylammonium dihydrogen phosphate, hexylbutyldimethylammonium
dihydrogen phosphate, heptylbutyldimethylammonium dihydrogen phosphate,
octylbutyldimethylammonium dihydrogen phosphate, nonylbutyldimethylammonium dihydrogen
phosphate, decylbutyldimethylammonium dihydrogen phosphate,
undecylbutyldimethylammonium dihydrogen phosphate, dodecylbutyldimethylammonium
dihydrogen phosphate, dipentyldimethylammonium dihydrogen phosphate,
hexylpentyldimethylammonium dihydrogen phosphate, heptylpentyldimethylammonium
dihydrogen phosphate, octylpentyldimethylammonium dihydrogen phesphate,
nonylpentyldimethylammonium dihydrogen phosphate, decylpentyldimecthylammonium
dihydrogen phosphate, undecylpentyldimethylammonium dihydrogen phosphate,
dodecylpentyldimethylammonium dihydrogen phosphate, dihexyldimethylammonium dihydrogen
phosphatc, heptylhexyldimethylammonium dihydrogen phosphate, octylhexyldimethylammonium
dihydrogen phosphate, nonylhexyldimethylammonium dihydrogen phosphate,
decylhexyldimethylammonium dihydrogen phosphate, undecylhexyldimethylammonium
dihydrogen phosphate, dodecylhexyldimethylammonium dihydrogen phosphate,
diheptyldimethylammonium dihydrogen phosphate, octylheptyldimethylammonium dihydrogen
phosphate, nonyltheptyldimethylammonium dihydrogen phosphate,
decylheptyldimethylammonium dihydrogen phosphate, undecylheptyldimethylammonium
dihydrogen phosphate, dodecylheptyldimethylammonium dihydrogen phosphate,
dioctyldimethylammonium dihydrogen phosphate, nonyloctyldimethylammonium dihydrogen
phosphate, decyloctyldimethylammonium dihydrogen phosphate,
undecyloctyldimethylammonium dihydrogen phosphate, dodecyloctyldimethylammonium
dihydrogen phosphate, dinonyldimethylammonium dihydrogen phosphate,
decylnonyldimethylammonium dihydrogen phosphate, undecylnonyldimethylammonium
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dihydrogen phosphatc, dodecylnonyldimethylammonium dibydrogen phosphate,
didecyldimethylammonium dihydrogen phosphate, undecyldecyldimethylammonium dihydrogen
phosphate, dodecyldecyldimethylammonium dihydrogen phosphate,
diundecyldimethylammonium dihydrogen phosphate, dodecylundecyldimethylammonium
dihydrogen phosphate, didodecyldimethylammonium dibydrogen phosphate.

The embodiment variants shown in Figures Sc, 5d, 5g and 5h are trimethylalkylammonium
compounds. It is thus seen that the embodiment variants corresponding to Figure 5g are selected
from the group containing ethyltrimethylammonium dihydrogen phosphate,
butyltrimethylammonium dibydrogen phosphate, pentyltrimethylammenium dihydrogen
phosphate, hexyltrimethylammonium dihydrogen phosphate, heptyltrimethylammonium
dihydrogen phosphate, octyltrimethylammonium dihydrogen phosphate,
nonyltrimethylammonium dihydrogen phosphate, decyltrimethylammonium dihydrogen
phosphate, undecyltrimethylammonium dihydrogen phosphate, dodecyltrimethylammonium
dihydrogen phosphate. The especially preferred embodiment variant corresponding to Figure Sh
is dodecyltrimethylammonium dihydrogen phosphate.

In other words, the embodiment variants corresponding to Figures Sc, 5d, 5g and 5h have three

methyl groups each and correspond to one of the following two formulas:
[((CeHas41)(CoHapt1 M(CqHagriXCHa))N'THSO,y (Formula I11d),
in whichs = {2,3,4,5,6,7,8,9,10, 11,12}, p= {1},q= {1}, andr= {1}, or
[((CsHast)(CpH2pr1 X CqHag CHar))NJH,PO, (Formula Iie),
in whichs = {2,3,4,5,6,7,8,9,10, 11,12}, p= {1},q= {1},and r = {1}.

Each of the exemplary embodiments shown in Figures 1a through 1h, 2a through 2f, 3a through
3e, 4a through 4h, Sa through Sh and 6a through 6l for a surfactant according to the present
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combination with one or more other of the surfactants according to the present invention. It is
thus seen that an electrolyte according to the present invention contains an additive, wherein the
additive has at least one surfactant corresponding to one of the exemplary embodiments shown in
Figures 1a through 1h, 2a through 2f, 3a through 3e, 4a through 4h, 5a through 5h and 6a through
6l. It is further seen that the additive consists entirely of one surfactant in one embodiment variant
and is a mixture of a plurality of components in another embodiment variant, one component
being a surfactant. In any case, at least one surfactant has, in at least one embodiment variant, a
counterion, which is selected from among heterocyclic cations, ammonium ions, H* ions, alkali or
alkaline earth ions, HSOy ions or H,POy4 ions, CF3-S0;5” ions, C;F4HSO3" ions, CF3-COO' ions,
and (CF3-SO;);N" ions. All surfactants may have the same counterion, or the surfactants may have
different counterions. If the additive is a mixture of a plurality of components, it has, in one
embodiment variant, both halogenated surfactants corresponding to the exemplary embodiments
according to Figures 1a through 1d, 2a through 2f and 3a through 3¢ and halogen-free surfactants
corresponding to the exemplary embodiments according to Figures le through 1h, 4a through 4h,
5f through Sh and 6a through 61.

Figure 7 shows a first, very simple and schematic exemplary embodiment of an electrochemical
gas sensor 10, which has an electrolyte 30 with an additive. The gas sensor 10 is an
electrochemical cell. Ithas a housing 10 with a gas inlet 23. Two electrodes 21, 22, namely, a
working electrode 21 and a counterelectrode 22, are arranged in the housing. The electrodes 21,
22 are coupled with one another via an electrically conductive analysis unit 24. The analysis unit
is, e.g., an amperometer. The electrolyte 30 is arranged in the housing 10. The electrodes 21, 22
partly dip into the electrolyte 30. The electrolyte 30 therefore partly wets the clectrodes 21,22. A

gas mixture 40 to be analyzed can enter and, if necessary, also leave the housing 10 through a gas
inlet 23.

It is seen that the gaseous phase, which is formed by the gas mixture 40, the liquid phase, which is
formed by the electrolyte 30, and the solid phase, which is formed by the respective electrodes 21,
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22, form a three-phase boundary. The desired reaction of the gas to be detected with the electrode
material and with the electrolyte takes place at this three-phase boundary.

The additive of the electrolyte 30 contains a surfactant corresponding to one of the above-
described exemplary embodiments shown in Figures 1a through le, 2a through 2f, 3a through 3e,
4a through 4h, 5f through Sh and 6a through 61. In one embodiment variant, the additive of the
electrolyte 30 contains a plurality of these surfactants. In yet another embodiment variant, the
additive additionally contains additional components.

Figure 8a schematically shows another embodiment variant for an electrochemical gas sensor 10.
This gas sensor 10 also has a housing 20, in which a working electrode 21 and a counterelectrode
22 are armanged. The electrodes 21, 22 are also coupled here with one another via an analysis unit
24. The housing 20 has, in addition, a gas inlet 23 and a gas outlet 25. A gas mixture 40 to be
analyzed can enter the housing 10 through the gas inlet 23 and form a gaseous phase there. The
electrolyte 30 is arranged in the interior of a porous wick system (wick) 50. The wick system 50
is in contact with the electrodes 21, 22 such that a layer of the electrolyte (clectrolyte layer) is
formed between the wick system 50 and the surface of the electrodes 21, 22. This electrolyte layer
wets the surface of the electrodes 21, 22 on the side of the electrodes 21, 22 facing the wick
system 50. The electrodes 21, 22 consist of a porous material. The pores of the material enlarge
the surface of the electrodes 21, 22.

It is seen in the enlarged detail of area A, which is shown in Figure 8b, that the electrolyte 30
enters the pores of the clectron [sic — electrode — Tr.Ed.] material. A three-phase boundary is
formed from the electrode material 21, the gas mixture 40 and the electrolyte 30 within the
respective pore. The wick system 50 ensures that a sufficient quantity of but not too much
electrolyte 30 is always present in the pores of the electrodes 21, 22. This process is supported
especially by the surfactant, which is present in the additive of the electrolyte 30.

Example 1:

128

CA 3062658 2019-11-26



85424476

10

15

20

25

30

In an exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid, Perfluorosulfonic acid (=
heptadecafluorooctylsulfonic acid) is present as an additive at a concentration of 20 mmoV/L in this

liquid medium.
Example 2:
In another exemplary example of an electrolyle with a perfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Perfluorooctylsulfonic acid is

present as an additive ata concentration of 2 mmol/L in this liquid medium.

Example 3:
In another exemplary embodiment of an electrolyte with a perfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Perfluorooctylsulfonic acid is

present as an additive ata concentration of 500 mmol/L in this liquid medium.

Example 4:
In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Perfluorooctylsulfonic acid is

contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 5:

In an exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Perfluorooctylsulfonic acid is present as

an additive at a concentration of 20 mmol/L in this liquid medium.

Example 6:

129

CA 3062658 2019-11-26



85424476

10

15

20

25

30

In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Sodium 1-perflucroocty!

sulfonate is present as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 7:

In another exemplary example of an electrolyte a perfluorinated, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium 1-perfluorooctyl sulfonate is

present as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 8:
In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Sodium 1-perfluorooctyl

sulfonate is contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 9:
In an exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Sodium 1-perfluorooctyl sulfonate is

contained as an additive at a concentration of 20 mmoV/L in this liquid medium.

Example 10;

In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Potassium I-perfluorooctyl

sulfonate is present as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 11:
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In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Potassium 1-perfluorooctyl

sulfonate is present as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 12:
In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the

electrolyte consists of aliquid medium in the form of sulfuric acid. Potassium 1-perfluorooctyl

sulfonate is present as an additive at a concentration of 1 mol/L in this liquid medium.

Example 13:
In an exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Potassium 1-perfluorooctyl sulfonate is

present as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 14:
In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Lithium 1-perfluorooctyl

sulfonate is contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 15:

In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Lithium I-perfluorooctyl

sulfonate is contained as an additive at a concentration of SO0 mmol/L in this liquid medium.

Example 16:

131

CA 3062658 2019-11-26



85424476

10

15

20

25

In another exemplary example of an electrolyte with a perfluorinated, an ionic surfactant, the
clectrolytc consists of a liquid medium in the form of sulfuric acid. Lithium 1-perfluorooctyl

sulfonate is contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 17:

In an exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium 1-perfluorooctyl

sulfonate is contained as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 18:

In another exemplary examples of an electrolyte with a perfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Tetracthylammonium 1-
perfluorooctyl sulfonate is contained as an additive at a concentration of 2 mmol/L in this liquid

medium.

Example 19:
In another exemplary example of an electrolyte with a perfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Tetraethylammonijum 1-

pefluorooctyl sulfonate is contained as an additive at a concentration of 500 mmol/L in this liquid

medium,

Example 20;

In another exemplary example of an elcctrolyte with a perfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium 1-
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perfluorooctyl suifonate is contained as an additive at a concentration of 1 mol/L in this liquid

medium.

Example 21:
In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Tridecafluorooctylsulfonic

acid is contained as an additive at a concentration of 20 mmoV/L in this liquid medium.

Example 22:
In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Tridecafluorooctylsulfonic

acid is contained as an additive at a concentration of 2 mmoV/L in this liquid medium.

Example 23:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Tridecafluorcoctylsulfonic
acid is contained as an additive at a concentration of 500 mmol/L in this liquid medium.
Examplc 24:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Tridecafluorooctylsulfonic

acid is contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 25:
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In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Sodium tridecafluorooctyl

sulfonate is contained as an additive at a concentration of 20 mmol/L in this liquid medium.
Example 26:
In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Sodium tridecafluorooctyl

sulfonate is contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 27:
In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Sodium tridecafluorooctyl
sulfonate is contained as an additive at a concentration of S00 mmoV/L in this liquid medium.

Example 28:

In an exemplary cxample of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Sodium tridecafluorooctyl
sulfonate is contained as an additive at a concentration of 1 moV/L in this liquid medium.
Example 29:

In an exemplary example of an electrolyte with a palyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Potassium tridecafluorooctyl

sulfonate is contained as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 30:
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In an cxemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Potassium tridecafluorooctyl
sulfonate is contained as an additive at a concentration of 2 mmol/L in this liquid medium.
Example 31:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Potassium tridecafluorooctyl

sulfonate is contained as an additive at a concentration of 500 mmoV/L in this liquid medium.*

Example 32:
In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liquid medium in the form of sulfuric acid. Potassium tridecafluorooctyl

sulfonate is contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 33:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Lithium tridecafluoroocty!
sulfonate is contained as an additive at a concentration of 20 mmol/L in this liquid medium.
Example 34:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the

electrolyte consists of a liqguid medium in the form of sulfuric acid. Lithium tridecafluorooctyl

sulfonate is contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 35:
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In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Lithium tridecafluorooctyl
sulfonate is contained as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 36:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Lithium tridecafluorooctyl

sulfonate is contained as an additive at a concentration of 1 moV/L in this liquid medium.

Example 37:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Tetracthylammonium
tridecafluorooctyl sulfonate is contained as an additive at a concentration of 20 mmol/L in this

liquid medium.

Example 38:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Tetracthylammonium
tridecafluoroccty! sulfonate is contained as an additive at a concentration of 2 mmol/L in this

liquid medium.

Example 39:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medinm in the form of sulfuric acid. Tetraethylammonium

tridecafluorooctyl sulfonate is contained as an additive at a concentration of 500 mmol/L in this
liquid medium.
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Example 40:

In an exemplary example of an electrolyte with a polyfluorinated, anionic surfactant, the
electrolyte consists of a liquid medium in the form of sulfuric acid. Tetracthylammonium
tridecafluoroocty! sulfonate is contained as an additive at a concentration of 1 mol/L in this liquid

medium.

Example 41:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Sodium 1-butyl sulfonate is contained as

an additive at a concentration of 20 mmol/L in this liquid medium.

Example 42:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Sodium 1-buty! sulfonate is contained as

an additive at a concentration of 2 mmol/L in this liquid medium.

Example 43:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium 1-butyl sulfonate is contained as

an additive at a concentration of S00 mmol/L in this liquid medium.

Example 44:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium 1-butyl sulfonate is contained as
an additive at a concentration of 1 mol/L in this liquid medium.

Example 45:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium isobutyl sulfonate is contained as

an additive at a concentration of 20 mmoV/L in this liquid medium.

le 46.

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium isobutyl sulfonate is contained as

an additive at a concentration of 2 mmol/L in this liquid medium.

Example 47:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Sodium isobutyl sulfonate is contained as

an additive at a concentration of 500 mmol/L in this liquid medium.

Example 48:

In an cxemplary cxample of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium isobutyl sulfonate is contained as

an additive at a concentration of 1 mol/L in this liquid medium.

Example 49:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium !-butyl sulfonate is contained

as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 50:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Potassium 1-butyl sulfonate is contained

as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 51:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Potassium 1-buty] sulfonate is contained

as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 52:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Potassium 1-butyl sulfonate is contained

as an additive at a concentration of 1 mol/L in this liquid medium.

Example 53:

In an exemplary examplc of an clectrolyte with a halogen-free, anionic surfactant, the clectrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium 1-butyl sulfonate is contained

as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 54:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium 1-butyl sulfonate is contained

as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 55:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Potassium 1-butyl sulfonate is contained

as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 56:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Potassium 1-buty] sulfonate is contained

as an additive at a concentration of 1 mol/L in this liquid medium.

Example 57:
In an excmplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium 1-butyl sulfonate is contained as

an additive at a concentration of 20 mmol/L in this liquid medium.

Example 58:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medum in the form of sulfuric acid. Lithjum 1-butyl sulfonate is contained as

an additive at a concentration of 2 mmol/L in this liquid medium.

Example 59:
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In an excmplary cxample of an clectrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Lithium 1-butyl sulfonate is contained as
an additive at a concentration of 500 mmol/L in this liquid medium.

Example 60:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Lithium 1-butyl sulfonate is contained as

an additive at a concentration of 1 moV/L in this liquid medium.
Example61:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium isobutyl sulfonate is contained as
an additive at a concentration of 20 mmol/L in this liquid medium.

Example 62:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium isobutyl sulfonate is contained as

an additive at a concentration of 2 mmol/L in this liquid medium.

Example 63:

In an cxemplary cxample of an electrolytc with a balogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Lithium isobutyl sulfonate is contained as

an additive at a concentration of 500 mmol/L in this liquid medium.

Example 64:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Lithium isobutyl sulfonate is contained as
an additive at a concentration of 1 mol/L in this liquid medium.

Example 63:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medum in the form of sulfuric acid. Tetraethylammonium 1-butyl sulfonate is

contained as an additive at a concentration of 20 mmoV/L in this liquid medium.
Example 66:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium 1-butyl sulfonate is

contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 67:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Tetracthylammonium I-butyl sulfonate is

contained as an additive at a concentration of 500 mmoU/L in this liquid medium,

Example 68:

In an exemplary example of an clectrolyte with a halogen-free, anionic surfactant, the clectrolyte
consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium 1-butyl sulfonate is

contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 69:
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In an exemplary example of an clectrolyte with a halogen-free, anionic surfactant, the clectrolyte
consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium isobutyl sulfonate

is contained as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 70:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium isobutyl sulfonate

is contained as an additive at a concentration of 2 mmoVL in this liquid medium.

Example 71:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium isobutyl sulfonate

is contained as an additive at a concentration of 500 mmoV/L in this liquid medium.

Example 72:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium isobutyl sulfonate

is contained as an additive at a concentration of 1 moV/L in this liquid medium,

Example 73:

In an exemplary example of an clectrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium 1-dodecyl sulfonate is contained

as an additive at a concentration of 20 mmoV/L in this liquid medium.

Example 74:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium 1-dodecyl sulfonate is contained
as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 75:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Sodium 1-dodecyl sulfonate is contained

as an additive at a concentration of 500 mmoV/L in this liquid medium.

Example 76:
In an exemplary example of an electrolyte with a halogen-frec, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Sodium 1-dodecy! sulfonate is contained

as an additive at a concentration of 1 mol/L in this liquid medium.

Example 77:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium isododecyl sulfonate is contained
as an additive at a concentration of 20 mmol/L in this liguid medium.

Example 78:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium isododecyl sulfonate is contained

as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 79:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium isododecyl sulfonate is contained
as an additive at a concentration of 500 mmol/L in this liquid medium.

5  Example 80:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Sodium isododecyl sulfonate is contained
as an additive at a concentration of 1 mol/L in this liquid medium.

10

Example 81:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium 1-dodecyi sulfonate is

15  contained as an additive at a concentration of 20 mmoV/L in this liquid medium.

xample 82;

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
20  consists of a liquid medium in the form of sulfuric acid. Potassium 1-dodecyl sulfonate is

contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 83:

25 Inan cxemplary example of an electrolytc with a halogen-free, anionic surfactant, the clectrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium 1-dodecyl sulfonate is

contained as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 84:
30
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium 1-dodecyl sulfonate is
contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 85:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium isododecyl sulfonate is

contained as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 86:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium isododecyl sulfonate is

contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 87:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Potassium isododecyl sulfonate is

contained as an additive at a concentration of 500 mmoVL in this liquid medium.

Example 88:

In an cxemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Potassium isododecyl sulfonate is

contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 89:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Lithium 1-dodecyl sulfonate is contained

as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 90:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium 1-dodecyl sulfonate is contained

as an additive at a concentration of 2 mmol/L in this liquid medium.
Example 91:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium L-dodecy! sulfonate is contained

as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 92:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium I-dodecyl sulfonate is contained

as an additive at a concentration of 1 mol/L in this liquid medium.

Example 93:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium isododecyl sulfonate is contained

as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 94:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Lithium isododecyl sulfonate is contained

as an additive at a concentration of 2 mmoV/L in this liquid medium.

Example 95:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium isododecy! sulfonate is contained

as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 96:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Lithium isodedecyl sulfonate is contained

as an additive at a concentration of | mol/L in this liquid medium.

Example 97:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium 1-dodecyl

sulfonate is contained as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 98:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium 1-dodecyl

sulfonate is contained as an additive at a concentration of 2 mmoVl/L in this liquid medium.

Example 99:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium 1-dodecyl
sulfonate is contained as an additive at a concentration of 500 mmoVl/L in this liquid medium.

Example 100:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medjum in the form of sulfuric acid. Tetraethylammonium 1-dodecyl

sulfonate is contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 101:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium isododecyl

sulfonate is contained as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 102:
In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte

consists of a liquid medium in the form of sulfuric acid. Tetracthylammonium isododecyl

sulfonate is contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Example 103:

In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medium in the form of sulfuric acid. Tetraethylammonium isododecyl

sulfonate is contained as an additive ata concentration of 500 mmol/L in this liquid medium.

Example 104:
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In an exemplary example of an electrolyte with a halogen-free, anionic surfactant, the electrolyte
consists of a liquid medinm in the form of sulfuric acid. Tetracthylammonium isododecyl
sulfonate is contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 105:
In an exemplary example of an electrolyte with a cationic surfactant, the electrolyte consists of a

liquid medium in the form of sulfuric acid. Dodecyltrimethylammonijum hydrogen sulfate is

contained as an additive at a concentration of 20 mmoV/L in this liquid medium.

Example 106:

In an exemplary example of an electrolyte with a cationic surfactant, the electrolyte consists of a
liquid medium in the form of sulfuric acid. Dodecyltrimethylammonium hydrogen sulfate is
contained as an additive at a concentration of 2 mmol/L in this liquid medium.

Exa 1

In an exemplary example of an electrolyte with a cationic surfactant, the electrolyte consists of a
liquid medium in the form of sulfuric acid. Dodecyltrimethylammonium hydrogen sulfate is

contained as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 108:
In an exemplary example of an electrolyte with a cationic surfactant, the clectrolyte consists of a

liquid medium in the form of sulfuric acid. Dodecyltrimethylammonium hydrogen sulfate is

contained as an additive at a concentration of 1 mol/L in this liquid medium.

Example 109:
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In an exemplary example of an electrolyte with a cationic surfactant, the electrolyte consists of a
liquid medium in the form of sulfuric acid. Dodecyltrimethylammonium dihydrogen phosphate is

contained as an additive at a concentration of 20 mmol/L in this liquid medium.

Example 110:

In an exemplary example of an electrolyte with a cationic surfactant, the electrolyte consists of a
liquid medium in the form of sulfuric acid. Dodecyltrimethylammonium dihydrogen phosphate is

contained as an additive at a concentration of 2 mmol/L in this liquid medium.

lel11:

In an exemplary example of an electrolyte with a cationic surfactant, the electrolyte consists of a
liquid medium in the form of sulfuric acid. Dodecyltrimethylammonium dihydrogen phosphate is

contained as an additive at a concentration of 500 mmol/L in this liquid medium.

Example 112:
In an exemplary example of an electrolyte with a cationic surfactant, the electrolyte consists of a

liquid medium in the form of sulfuric acid. Dodecyltrimethylammonium dihydrogen phosphate is

contained as an additiveata concentration of 1 moV/L in this liquid medium.

Example 113:
In an exemplary example of an clectrolyte with an additive, which has a mixturc of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of

dodecyltrimethylammonium hydrogen sulfate and polyethylene glycol is present as an additive at
a total concentration of 2 mmol/L in this liquid medium.

Example 114:
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In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
dodecyltrimethylammonium hydrogen sulfate and polyethylene glycol is present as an additive at
a total concentration of 20 mmoV/L in this liquid medium.

Example 115:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
dodecyltrimethylammonium hydrogen sulfate and polyethylenc glycol is present as an additive at
a total concentration of 500 mmol/L in this liquid medium.

Example 116:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
dodecyltrimethylammonium hydrogen sulfate and polyethylene glycol is present as an additive at
a total concentration of 1 moV/L in this liquid medium.

Example 117:
In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of

dodecyltrimethylammonium hydrogen sulfate and polyethylene glycol is present as an additive at
a total concentration of 20 mmoVl/L in this liquid medium. '

Example 118:
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In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
dodecyltrimethylammonium hydrogen sulfate and polyethylene glycol is present as an additive at
a total concentration of 500 mmol/L in this liquid medium.

Example 119:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
dodecyltrimethylammonium hydrogen sulfate and polyethylene giycol is present as an additive at

a total concentration of | mol/L in this liquid medium.

Example 120:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
dodecyltrimethylammonium hydrogen sulfate and glycol is present as an additive at a total

concentration of 20 mmol/L in this liquid medium.

Example 121:
In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of

dodecyltrimethylammonium hydrogen sulfate and glycol is present as an additive at a total

concentration of 500 mmoV/L in this liquid medium.

Example 122:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
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dodecyltrimethylammonium hydrogen sulfate and glycol is present as an additive at a total

concentration of 1 mol/L in this liquid medium.

Example 123:

In an exemplary example of an electrolyte with an additive, which bas a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecyl sulfonate and polyethylene glycol is present as an additive at a total

concentration of 2 mmoV/L in this liquid medium.

Example 124:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecyl sulfonate and polyethylene glycol is present as an additive at a total
concentration of 20 mmol/L in this liquid medium.

Example 125:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecyl sulfonate and polyethylene glycol is present as an additive at a total
concentration of 500 mmoV/L in this liquid medium.

Example 126:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecy! sulfonate and polyethylene glycol is present as an additive at a total

concentration of 1 mol/L in this liquid medium.
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Example 127:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium I-dodecyl sulfonate and polypropylene glycol is present as an additive at a total

concentration of 20 mmol/L in this liquid medium.

E le 128:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecyl sulfonate and polypropylene glycol is present as an additive at a total

concentration of 500 mmol/L in this liquid medium.

Example 129:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecyl sulfonate and polypropylene glycol is present as an additive at a total
concentration of 1 mol/L in this liquid medium.

Example 130:
In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of

sodium 1-dodecyl sulfonate and glycol is present as an additive at a total concentration of 20
mmol/L in this liquid medium.

Example 131:
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In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecyl sulfonate and glycol is present as an additive at a total concentration of 500

mmol/L in this liquid medjum.

le 132:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-dodecy! sulfonate and glycol is present as an additive at a total concentration of 1 mol/L

in this liquid medium,

Example 133:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium ]-butane sulfonate and polyethylene glycol is present as an additive at a total

concentration of 2 mmol/L in this liquid medium.

Example 134:
In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of

sodium 1-butane sulfonate and polyethylene glycol is present as an additive at a total

concentration of 20 mmol/L in this liquid medium.

Example 135:
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In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-butane sulfonate and polyethylene glycol is present as an additive at a total
concentration of 500 mmoV/L in this liquid medium.

Example 136:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-butane sulfonate and polyethylene glycol is present as an additive at a total

concentration of 1 mol/L in this liquid medium.

Example 137:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-butane sulfonate and polypropylene glycol is present as an additive at a total

concentration of 20 mmol/L in this liquid medium.

Example 138:

In an excmplary example of an electrolyte with an additive, which bas a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-butane sulfonate and polypropylene glycol is present as an additive at a total

concentration of 500 mmol/L in this liquid medium,

Example 139:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
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sodium 1-butane sulfonate and polypropylene glycol is present as an additive at a total
concentration of 1 mol/L in this liquid medium.

Example 140:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-butane sulfonate and glycol is present as an additive at a total concentration of 20

mmol/L in this liquid medium.
Example 141:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-butane sulfonate and glycol is present as an additive at a total concentration of 500

mmol/L in this liquid medium.
Example 142:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
sodium 1-butane sulfonate and glycol is present as an additive at a total concentration of 1 mol/L

in this liquid medium.
Example 143:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and polyethylene glycol is present as an additive at a total

concentration of 2 mmol/L in this liquid medium.
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Example 144:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and polyethylene glycol is present as an additive at a total

concentration of 20 mmol/L in this liquid medium.

Example 145:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and polyethylene glycol is present as an additive at a total
concentration of 500 mmol/L in this liquid medium.

Example 146:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and polyethylene glycol is present as an additive at a total

concentration of 1 mmol/L in this liquid medium.

Example 147:
In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of

tridecafluorooctylsulfonic acid and polypropylene giycol is present as an additive at a total

concentration of 20 mmol/L in this liquid medium.

Example 148:
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In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and polypropylene glycol is present as an additive at a total
concentration of 500 mmoV/L in this liquid medium.

Example 149:

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and polypropylenc glycol is present as an additive at a total
concentration of 1 mol/L in this liquid medium.

Example 150;

In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and glyeol is present as an additive at a total concentration of 20

mmol/L in this liquid medium.

Example 151:
In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of

tridecafluorooctylsulfonic acid and glycol is present as an additive at a total concentration of 500

mmoV/L in this liquid medium.

Example 152:
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In an exemplary example of an electrolyte with an additive, which has a mixture of a plurality of
surfactants, the electrolyte consists of a liquid medium in the form of sulfuric acid. A mixture of
tridecafluorooctylsulfonic acid and glycol is present as an additive at a total concentration of 1
moV/L in this liquid medium.,

The present invention is not limited to one of the above-described embodiments but can be

modified in many different ways.

Thus, the electrochemical gas sensor 10 has more than two electrodes 21, 22 in another

embodiment variant (not shown).

- Just as the gas outlet 25, the gas inlet 23 may be covered by a membrane in order to prevent dust

and other foreign particles from entering the gas sensor 10.
All the features and advantages appearing from the claims, the description and the drawings,

including design details, spatial arrangements and method steps, may be essential for the present

invention both in themselves and in the many different combinations.
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List of Reference Numbers

A Detail

S 10 Gas sensor
20 Housing
21 Electrode, working electrode
22 Electrode, counterelectrode
23 Gas inlet

10 24 Analysis unit

25 Gas outlet
30 Electrolyte

15 40 Gas mixture

50 Wick system
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CLAIMS:

1. An electrochemical gas sensor having a housing and at least two electrodes, wherein
the housing has a gas inlet, wherein the gas sensor comprises an acidic, liquid electrolyte, and
wherein the electrolyte partially wets the at least two electrodes, wherein the electrolyte
contains an additive, wherein the additive comprises at least one surfactant, wherein the at

least one surfactant is an alkyl sulfonate halogen-free surfactant.

2. An electrochemical gas sensor according to claim 1, wherein the additive consists

entirely of the at least one surfactant.

3. An electrochemical gas sensor according to claim 1, wherein the additive is a mixture

of a plurality of components, wherein at least one component is the at least one surfactant.

4. An electrochemical gas sensor according to any one of claim 1 or 3, wherein the

additive contains another surfactant that is a halogenated surfactant.

5. An electrochemical gas sensor according to claim 4, wherein the halogenated

surfactant is a fluorinated surfactant.

6. An electrochemical gas sensor according to claim 4 or 5, wherein the halogenated
surfactant has a counterion selected from a group consisting of heterocyclic cations,
ammonium ions, H" ions, alkali or alkaline earth ions, HSO4 ions, HoPOs ions, CF3-SO3

ions, C2F4HSOs™ ions, CF3-COO  ions, and (CF3°SO2)2N" ions.

7. An electrochemical gas sensor according to any one of claims 1 to 3, wherein the alkyl
sulfonate halogen-free surfactant has a counterion selected from a group consisting of
heterocyclic cations, ammonium ions, H' ions, alkali or alkaline earth ions, HSO4 ions, and

HoPOus 10ms.
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8. An electrochemical gas sensor according to any one of claims 1 to 3, wherein the at

least one surfactant has the same counterion or different counterions.

9. An electrochemical gas sensor according to any one of claims 4 to 6, wherein the at
least one surfactant and the another surfactant have the same counterion or different

counterions.

10.  An electrochemical gas sensor according to any one of claims 1 to 7, wherein the alkyl

sulfonate halogen-free surfactant is an anionic surfactant.

11.  An electrochemical gas sensor according to any one of claims 1 to 10, wherein an
alkyl chain of the alkyl sulfonate has alength of 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15,

16, 17 or 18 carbon atoms.

12.  An electrochemical gas sensor according to any one of claims 1 to 3, wherein the alkyl
sulfonate halogen-free surfactant has a counterion which is selected from a group consisting
of heterocyclic cations, H', Na" ions, K" ions, Li* ions and ((CsHas+1) (CpHzp+1) (CqHzg+1)
(CHzr+1)) N" ions where s = {0, 1,2,3,4,5,6},p=1{0,1,2,3,4,5,6},q=1{0,1,2,3,4,5,
6}, r=10,1,2,3,4,5,6}.

13.  An electrochemical gas sensor according to any one of claims 4 to 6, wherein the
halogenated surfactant has a counterion which is selected from a group consisting of
heterocyclic cations, H', Na' ions, K" ions, Li" ions and ((CsHas+1) (CpHzp+1) (CqHag+1)
(CHzr+1)) N" ions where s = {0, 1,2,3,4,5,6},p=1{0,1,2,3,4,5,6},q=1{0,1,2,3,4,5,
6}, r=10,1,2,3,4,5,6}.

14.  An electrochemical gas sensor according to any one of claims 4 to 6 or 13, wherein the
halogenated surfactant is a surfactant according to formula I:

(CoF2ni1)-mHm-SO57) R1 Formula I
withn={1,2,3,4,5,6,7,8,9,10,11,12}, m={0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14,

15,16, 17, 18,19, 20,21, 22, 23, 24, 25}, R1 selected from the group H", Na", K*, Li', and
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((CsHzs+1) (CpHzpt1) (CqHzge1) (CrHar1)) N with s = {0,1,2,3,4,5,6},p={0,1,2,3,4,5,
6},q=10,1,2,3,4,5,6},1=10,1,2,3,4,5,6}.

15.  An electrochemical gas sensor according to any one of claims 4 to 6, 13 or 14, wherein
the halogenated surfactant is a polyfluoro-alkyl-sulfonic acid or the salt of a polyfluoro-alkyl-

sulfonic acid.

16.  An electrochemical gas sensor according to any one of claims 4 to 6 and 13 to 15,
wherein the halogenated surfactant is a polyfluoro-alkyl sulfonate with a counterion selected
from at least one of H', Na", K*, Li", NH4" , primary ammonium ions, secondary ammonium

ions, tertiary ammonium ions and quaternary ammonium ions.

17.  An electrochemical gas sensor according to claim 16 wherein the polyfluoro-alkyl
sulfonate is a tridecafluorooctylsulfonate having a counterion selected from at least one of H',
Na', K', Li", NH4', primary ammonium ions, secondary ammonium ions, tertiary ammonium

ions and quaternary ammonium ions.

18.  An electrochemical gas sensor according to any one of claims 4 to 6 and 13 to 17,
wherein the halogenated surfactant is an anionic, fluorinated surfactant having a

perfluorinated hexylene or octylene group, an ethylene spacer and a sulfonate group as a head

group.

19.  An electrochemical gas sensor according to any one of claims 1 to 18, wherein the
alkyl sulfonate halogen-free surfactant is a halogen-free anionic surfactant corresponding to
the formula II:

(CaH24+1-SO3) R1 Formula IT
withn={1,2,3,4,5,6,7,8,9,10, 11, 12}, R1 selected from the group consisting of H",
Na', K', Li" and ((CsHas+1) (CpHzp+1) (CqH2g+1) (CiHarr1)) N* withs = {0, 1,2, 3, 4,5, 6}, p=
{0,1,2,3,4,5,6},q=140,1,2,3,4,5,6},1=1{0,1,2,3,4,5,6}.
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20.  An electrochemical gas sensor according to any one of claims 1 to 19, wherein the
alkyl sulfonate halogen-free surfactant is selected from a group consisting of sodium 1-butane
sulfonate, sodium 1-pentane sulfonate, sodium 1-hexane sulfonate, sodium 1-heptane
sulfonate, sodium-1 octane sulfonate, sodium 1-nonane sulfonate, sodium 1-decane sulfonate,
sodium 1-undecane sulfonate, sodium 1-dodecane sulfonate, sodium isobutyl sulfonate,
sodium isopentyl sulfonate, sodium isohexyl sulfonate, sodium isoheptyl sulfonate, sodium
isooctyl sulfonate, sodium isononyl sulfonate, sodium isodecyl sulfonate, sodium isoundecyl
sulfonate, sodium isododecyl sulfonate, potassium 1-butane sulfonate, potassium 1-pentane
sulfonate, potassium 1-hexane sulfonate, potassium 1-heptane sulfonate, potassium 1-octane
sulfonate, potassium 1-nonane sulfonate, potassium 1-decane sulfonate, potassium 1-undecane
sulfonate, potassium 1-dodecane sulfonate, potassium isobutyl sulfonate, potassium isopentyl
sulfonate, potassium isohexyl sulfonate, potassium isoheptyl sulfonate, potassium isooctyl
sulfonate, potassium isononyl sulfonate, potassium isodecyl sulfonate, potassium isoundecyl
sulfonate, potassium isododecyl sulfonate, sodium 1-dodecyl sulfonate, sodium 1-isobutyl
sulfonate, sodium 1-isododecyl sulfonate, potassium 1-dodecyl sulfonate, potassium 1-
isobutyl sulfonate, potassium 1-isododecyl sulfonate, , sodium 1-dodecyl sulfonate, potassium
1-dodecyl sulfonate and the corresponding lithium, ammonium and di-, tri- and

tetraalkylammonium compounds of the compounds mentioned.

21.  An electrochemical gas sensor according to any one of claims 1 to 20, wherein the

alkyl sulfonate halogen-free surfactant is an alkylbenzenesulfonate.

22.  An electrochemical gas sensor according to any one of claims 1 to 8, wherein the alkyl

sulfonate halogen-free surfactant is a cationic surfactant.

23.  An electrochemical gas sensor according to claim 22, wherein the cationic surfactant is

an ammonium compound.

24.  An electrochemical gas sensor according to claim 23, wherein the ammonium

compound is a quaternary ammonium compound.
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25.  An electrochemical gas sensor according to claim 24, wherein the quaternary

ammonium compound is a tetraalkylammonium compound.

26.  An electrochemical gas sensor according to claim 23 to 25, wherein the ammonium

compound has at least two alkyl groups.

27.  An electrochemical gas sensor according to claim 26, wherein the alkyl groups
independently of one another comprise linear carbon chains with a length of 1,2, 3,4,5,6, 7,

8,9,10,11,12,13, 14,15, 16, 17 or 18 carbon atoms.

28.  An electrochemical gas sensor according to any one of claims 23 to 27, wherein the

ammonium compound has at least two methyl groups.

29.  An electrochemical gas sensor according to any one of claims 1 to 28, wherein the
alkyl sulfonate halogen-free surfactant is in a concentration of at least including

0.01 mmol / L and at most including 2 mol / L in the electrolyte.

30.  An electrochemical gas sensor according to claim 29, wherein the alkyl sulfonate
halogen-free surfactant is in a concentration of at least 0.1 mmol / L inclusive and at most

including 1 mole / L.

31.  An electrochemical gas sensor according to claim 29 or 30, wherein the alkyl sulfonate
halogen-free surfactant is in a concentration of at least 2 mmol / L inclusive and at most

500 mmol / L inclusive.

32.  An electrochemical gas sensor according to any one of claims 29 to 30, wherein the
alkyl sulfonate halogen-fee surfactant is in a concentration of at least including 15 mmol /L

and at most including 50 mmol / L.

33.  An electrochemical gas sensor according to any one of claims 29 to 32, wherein the

alkyl sulfonate halogen-free surfactant is in a concentration of 20 mmol / L = 5 mmol / L.
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34.  An electrochemical gas sensor according to any one of claim 4 to 6 and 13 to 18
wherein the halogenated surfactant is an alkylbenzene sulfonate, an alkyl sulfate or an alkyl

ether sulfate.

35.  An electrochemical gas sensor according to any one of claims 4 to 6, 13 to 18 and 34

wherein the halogenated surfactant is a cationic surfactant.

36.  An electrochemical gas sensor according to claim 35, wherein the cationic surfactant is

an ammonium compound.

37.  An electrochemical gas sensor according to claim 36, wherein the ammonium

compound is a quaternary ammonium compound.

38. An electrochemical gas sensor according to claim 37, wherein the quaternary

ammonium compound is a tetraalkylammonium compound.

39.  An electrochemical gas sensor according to any one of claims 36 to 38, wherein the

ammonium compound has at least two alkyl groups.

40.  An electrochemical gas sensor according to claim 39, wherein the alkyl groups
independently of one another linear carbon chains with alength of 1,2,3,4,5,6,7, 8,9, 10,
11,12, 13, 14, 15, 16, 17 or 18 carbon atoms.

41.  An electrochemical gas sensor according to any one of claims 36 to 40, wherein the

ammonium compound has at least two methyl groups.

42.  An electrochemical gas sensor according to any one of claims 4 to 6, 13 to 18 and 34
to 41, wherein the halogenated surfactant is in a concentration of at least including

0.01 mmol / L and at most including 2 mol / L in the electrolyte.
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43.  An electrochemical gas sensor according to claim 42, wherein the halogenated
surfactant is in a concentration of at least 0.1 mmol / L inclusive and at most including

1 mole/L.

44.  An electrochemical gas sensor according to claim 42 or 43, wherein the halogenated
surfactant is in a concentration of at least 2 mmol / L inclusive and at most 500 mmol / L.

inclusive.

45.  An electrochemical gas sensor according to any one of claims 42 to 44, wherein the
halogenated surfactant is in a concentration of at least including 15 mmol / L and at most

including 50 mmol / L.

46.  An electrochemical gas sensor according to any one of claims 42 to 45, wherein the

halogenated surfactant is in a concentration of 20 mmol /L =5 mmol / L.

47.  An electrolyte for use in an electrochemical gas sensor according to any one of
claims 1 to 46, wherein the electrolyte is a mixture of an acidic liquid medium having an
electrical conductivity and an additive, and wherein the additive has at least one surfactant,

wherein the at least one surfactant is an alkyl sulfonate halogen-free surfactant.

48.  An electrolyte according to claim 47, wherein the acidic liquid medium is a strong

acid, a very strong acid, sulfuric acid or perchloric acid.

49.  An electrolyte according to claim 47 or 48, wherein the alkyl sulfonate halogen-free

surfactant is an anionic surfactant.
50.  An electrolyte according to any one of claims 47 to 49, wherein the alkyl sulfonate is

an alkyl sulfonate in which the alkyl radical of the alkyl sulfonate has a length of 1,2, 3,4, 5,
6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, or 18 carbon atoms.
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51.  An electrolyte according to any one of claims 47 to 50, wherein the alkyl sulfonate

halogen-free surfactant has a counterion which is selected from one of Na + and K +.

52.  An electrolyte according to any one of claims 47 to 51, wherein the alkyl sulfonate
halogen-free surfactant is in a concentration of at least including 0.01 mmol / I and at most

including 2 mol / L in the electrolyte.

53.  An electrolyte according to claim 52, wherein the alkyl sulfonate halogen-free
surfactant is in a concentration of at least 0.1 mmol / L inclusive and at most inclusive

1 mole/ L.

54.  An electrolyte according to claim 52 or 53, wherein the alkyl sulfonate halogen-free
surfactant is in a concentration of at least 2 mmol / L inclusive and at most inclusive

500 mmol / L.

55.  An electrolyte according to any one of claims 52 to 54, wherein the alkyl sulfonate
halogen-free surfactant is in a concentration of at least including 15 mmol / L and at most

including 50 mmol / L.

56.  An electrolyte according to any one of claims 52 to 55, wherein the alkyl sulfonate

halogen-free surfactant is in a concentration of 20 mmol / L + 5 mmol / L.
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