
CHEMICALLY AMPLIFIED POSITIVE PHOTORESIST COMPOSITION FIELD OF THE
DISCLOSURE [0001] The present invention provides new chemically amplified
photoresist compositions comprising a non photo sensitive salt additive,
and a patterning process employing said compositions. BACKGROUND OF THE
DISCLOSURE [0002] Microelectronic industries, as well as other related
industries are constantly reducing the feature size for constructing
microscopic structures. Effective lithographic techniques are essential in
this quest and require constantly improved radiation sensitive materials
(resists). In order to resolve smaller structures, the wavelength of the
exposing light has been reduced into the deep UV regions of 248 nm, 193 nm
and 157 nm in addition to exposure to EUV or x-ray radiation. As the
patterns and wavelengths become finer, the material properties of the
resists used for pattern delineation have become more and more demanding.
In particular, requirements of sensitivity, transparency, aesthetics of the
image produced, and the selectivity of the resists to etch conditions for
pattern transfer become more and more strenuous. [0003] Chemically
amplified resists are used extensively for optical lithography and
electron-beam writing (see "Solid State Technology," Vol. 34 (1991), no. 8,
pages 53 to 60) in the semiconductor industry. Chemically amplified resists
operate on the principle of acid-catalyzed cleavage, wherein polar alkali
solubilizing but blocked chemical groups, (e.g. carboxyl groups or
phenolichydroxyl groups) are unblocked by means of a photolytically
generated acid. The resist changes polarity in the exposed regions and in
many cases becomes alkali soluble. This change in polarity can be used, for
example, to develop the resist in various ways, including an alkaline
developer or-in the case of dry-developable resists-for selective
silylation followed by oxidative plasma etching. [0004] To satisfactorily
obtain such acid catalyzed deblocking, the acid must diffuse in the solid
state polymer matrix. The acid diffusion obtained is a function of numerous
complicated and interacting variables. Examples of such various include
acid strength, acid size, acid volatility, resin functional groups, time
between exposure and post exposure bake, time and temperature of post
exposure back, polymer functional groups and the presence or absence of
basic or acidic contamination. [0005] To obtain high resolution, in
particular for pattern dimensions<0.25 urn, control of the diffusion of the
photoacid generated by exposure, is critical. Too much lateral diffusion
produces narrow lines and too little lateral diffusion produces lines that
are too wide. In addition it is necessary to control the diffusion
vertically to generate vertical profiles despite exposures and absorptions
that tend to generate a vertical exposure gradient. Similarly, basic
contamination from the substrate or the atmosphere can generate photoacid
neutralizing gradients in the resist, which need to be overcome. [0006]The
present invention provides new photoresist compositions comprising a non
photo sensitive acid generating additive which provides a combination of
high resolution, high photospeed, good exposure latitude, good depth of
focus and good profiles. [0007] Furthermore, photosensitive compositions
wherein the resin binder contains an anhydride or a lactone group show
significantly improved shelf life.SUMMARY OF THE INVENTION [0008] The
present invention provides novel photoresist compositions comprising: 1) a
resin binder, or a mixture of resin binders, which become alkali-soluble by
the action of an acid to remove protecting acid sensitive groups on the
resin, 2) at least one photo acid generator (PAG), which upon exposure to a
source of high energy, decomposes and generates an acid (photoacid), strong
enough to remove the protecting acid sensitive groups on the resin, 3) at
least one, ionic non-photosensitive additive comprising an iminium salt
optionally substituted with one or more additional heteroatoms; 4) at least
one solvent; and 4) optionally at least one base as a quencher, 



with the proviso that the resin binder or mixture of resin binders does not
include phenolic groups protected by acetal or ketal groups. [0009] The
photoresist composition may further contain a sensitizer which causes an
increase in high light yield and one or a mixture of surfactants for
improving film quality. [0010] In one embodiment, the ionic
non-photosensitive additive in the photoresist composition is an iminium
salt of Structure Io (B+ Ao) wherein B+ is Io wherein R and Rb, are
substituted or unsubstituted alkyl groups and may contain carbonyl groups,
or contain S atoms, O atoms, or NRe groups within the chain; Rand Rd are
hydrogen or an alkyl group which may contain S atoms, O atoms, or NRe
groups within the chain; Ra and Rb, or R and Rc, or Rc and Rd, or Rb and Rd
may combine to form a 5-7 membered ring which may contain S atoms, O atoms,
or NRe groups within the ring; Re may be hydrogen or an alkyl group; and A0
is selected from the group consisting of compounds having an organic
sulfonic acid anion, compounds having a sulfamic acid anion, compounds
having a carboxylic anion, compounds having an alkyl sulfate anion,
compounds having a bis sulfonylimide anion, and compounds having a tris
sulfonyl anion. [0011] In one embodiment, the ionic non-photosensitive
additive in the photoresist composition is a compound of Structure I0 (B+Ao
) wherein the acid generated upon photoactivation and A0 H+ differ in pKa
values by at least about 0.5. [0012] In one embodiment, the basicity (pKb)
of the (optional) quencher in the photoresist composition and the conjugate
base of the cation of the iminium salt differ in pKb values by at least
about 0.5. [0013] In one embodiment, the ionic non-photosensitive additive
in the photoresist composition is a compound of Structure Io (B+Ao) and
increases the shelf life of resists comprising easily hydrolysable
functional groups. [0014] Another embodiment of this invention is a
patterning process for production of relief structures on a substrate that
comprises: providing a substrate; coating a photosensitive composition of
this invention as described herein before on said substrate; baking the
photosensitive composition to provide a photosensitive film on the
substrate; exposing the photosensitive film to imaging radiation;
developing the photosensitive film making a portion of the underlying
substrate visible; and rinsing the coated, exposed and developed substrate;
Detailed Description of the Invention [0015] The present invention relates
to a photoresist composition sensitive to radiation in the deep ultraviolet
or EUV. It is an object of this disclosure to obtain a photoresist
composition with high performance lithographic imaging and high formulation
latitude. [0016] Definition of terms [0017] The terms salt and ionic
compound are used interchangeably. Similarly the terms protected and
blocked, and deprotected and unblocked, are interchangeable. Unless
otherwise stated, the term % refers to weight %. [0018] The term 'acid
sensitive group' is defined to mean a functional group which reacts more
than 5 molar % in the presence of an acid such as carboxylic or sulfonic
acid under bake conditions of up to 16O0C for a duration of up to 10
minutes to yield a new functional group that increases the polymer's
solubility in aqueous alkali developer solutions. [0019] The term
heteroatom is defined as N, O, and S atoms. [0020] For the purposes of this
disclosure, the term iminium group is defined as a positively charged
nitrogen double bonded to a carbon and singly bonded to two other atoms
which are either a carbon or a hydrogen and does not reside within an
aromatic ring. [0021] The term non-photosensitive in the context of this
disclosure means that the compound upon exposure does not generate a
significant amount of photoacid nor generates an intermediate that
significantly decomposes the PAG.[0022] It has been found that the addition
of the non-photosensitive iminium salt additive to photoresists can provide
highly resolved relief images of small dimensions, including lines of
sub-micron and sub-half micron dimensions with 



vertical or essentially vertical side walls. It also has been found that
the nonphotosensitive iminium salt additive can enhance the imaging
performance of photoresist composition in different ways such as
improvement of resolution, process window, and line edge roughness, as well
as reduction in standing waves and scum between lines. [0023] In one
embodiment, the ionic non-photosensitive additive in the photoresist
composition is an iminium salt of Structure I0 (B+ A0 ) wherein B+ is I0
wherein R and Rb, are substituted or unsubstituted alkyl groups and may
contain carbonyl groups, or contain S atoms, O atoms, or NRe groups within
the chain; Rc and Rd are hydrogen or an alkyl group which may contain S
atoms, O atoms, or NRe groups within the chain; R and Rb, or R and Rc, or
R0 and Rd, or Rb and Rd may combine to form a 5-7 membered ring which may
contain S atoms, O atoms, or NRe groups within the ring; Re may be hydrogen
or an alkyl group; and A0 is selected from the group consisting of
compounds having an organic sulfonic acid anion, compounds having a
sulfamic acid anion, compounds having a carboxylic anion, compounds having
an alkyl sulfate anion, compounds having a bis sulfonylimide anion, and
compounds having a bis sulfonyl anion. Cations B+ can be made by the
alkylation or protonation of certain classes of compounds such as pyroles,
oxazoles, imidazoles, pyrrolines, and pyrolidines.[0024] In a preferred
embodiment, the ionic non-photosensitive additive in the photoresist
composition is an iminium salt of Structure I (B+ A ) wherein A is a
organic sulfonic acid anion (R1 1SO3 ) or a sulfamic acid anion
[R12N(R13)SO3 ] or a carboxylic acid anion (R14CO2 ) or an alkyl sulfate
(R15SO4 ) or a bis sulfonyl imide anion [(R16SO2)2N ] or a tris sulfonyl
methide anion [(R16SO2)3C' ] ; where R1 1 , R12 , R13 , R14 and R15 are
independently a CrC 24 carbon chain or partially or fully halogen
substituted carbon chain, unsubstituted or substituted C6-C2o aromatic
carbon chain or combinations thereof, optionally containing S or N or any
organic functional group that may interrupt the skeletal chain; R16 is
independently selected from the group consisting of highly fluorinated or
perfluorinated alkyl or fluorinated aryl groups and may be cyclic, when a
combination of any two R16 groups are linked to form a bridge, further, the
R16 alkyl chains contain from 1-20 carbon atoms and may be straight,
branched, or cyclic, such that divalent oxygen, trivalent nitrogen or
hexavalent sulfur may interrupt the skeletal chain, further when R16
contains a cyclic structure, such structure has 5 or 6 ring members,
optionally, 1 or 2 of which are heteroatoms. [0025] In a more preferred
embodiment, the ionic non-photosensitive additive in the photoresist
composition is an iminium salt of Bi+ A (Structure IA) or B2 +A (Structure
ID): Structure IA wherein W is a carbon atom, X is a R6C group or nitrogen
atom or a hetero atom, Y is a (R7)2C or a carbonyl group, or a S or O atom,
Z is a (R8)2C group, R9N, or a S or O atom, R1 to R9 are independently a
hydrogen atom, CrC 3 carbon chain or a 5 to 7 member ring, R1 and R2 may
connected together toform a 5-7 member ring, similarly R3 and R4 may form a
5-7 member ring if connected together. A is a organic sulfonic acid anion
(R1 1SOs ) or a sulfamic acid anion [R12N(R13)SO3 ] or a carboxylic acid
anion (R14CO2 ) or an alkyl sulfate (R15SO4 ) or a bis sulfonyl imide anion
[(R16SO2)2N ] or a tris sulfonyl methide anion [(R16SO2)3C ] ; where R1 1 ,
R12 , R13 , R14 and R15 are independently a Cr C24 carbon chain or
partially or fully halogen substituted carbon chain, unsubstituted or
substituted C6-C2o aromatic carbon chain or combinations thereof,
optionally containing S or N or any organic functional group that may
interrupt the skeletal chain; R16 is independently selected from the group
consisting of highly fluorinated or perfluorinated alkyl or fluorinated
aryl groups and may be cyclic, when a combination of any two R16 groups are
linked to form a bridge, further, the R16 alkyl chains contain from 1-20
carbon atoms and may be straight, branched, or cyclic, such that divalent
oxygen, trivalent nitrogen or hexavalent sulfur may interrupt the skeletal
chain, further when R16 contains a cyclic structure, such structure has 5
or 6 ring members, optionally, 1 



or 2 of which are heteroatoms; ID wherein W is a carbon atom, X is a R26C
group or nitrogen atom or a hetero atom, Y is a (R27) C or a carbonyl
group, or a S or O atom, Z is a (R28)2C group, R29N, or a S or O atom, R2 1
to R29 are independently a hydrogen atom, a phenyl group, a CrC 3 carbon
chain optionally substituted with a phenyl group or a 5 to 7 member ring,
R2 1 and R22 may connected together to form a 5-7 member ring, similarly
R23 and R24 may form a 5-7 member ring if connected together, p, q , s, and
t are independently Oor 1; A is as described above.[0026] In an even more
preferred embodiment, the ionic non-photosensitive additive in the
photoresist composition is an iminium salt of Structure IA where X = N and
Z is a (R8)2C group or a R9N group. Structure IA where X = N and Z is a
(R8)2C group corresponds to an amidinium salt (Structure IB). Structure IA
where X = N and Z is a R9N group corresponds to a guanadinium salt
(Structure IC). IB IC [0027] In another even more preferred embodiment, the
ionic non-photosensitive additive in the photoresist composition is an
iminium salt of Structure ID where X = N, R22 is a phenyl group, S = O, and
t = 1. [0028] In a most preferred embodiment, the ionic non-photosensitive
additive in the photoresist composition is an iminium salt of Structure IA
where X = N and Z is a (R8)2C group and where R1 1 , R12 , R13 , R14 and
R15 are independently a Ci- C carbon chain or partially or fully halogen
substituted carbon chain, unsubstituted or substituted C -C-io aromatic
carbon chain or combinations thereof, optionally containing S or N or any
organic functional group that may interrupt the skeletal chain; R16 is
independently selected from the group consisting of highly fluorinated or
perfluorinated alkyl or fluorinated aryl groups and may be cyclic, when a
combination of any two R16 groups are linked to form a bridge, further, the
R16 alkyl chains contain from 1-10 carbon atoms and may be straight,
branched, or cyclic, such that divalent oxygen, trivalent nitrogen or
hexavalent sulfur may interrupt the skeletal chain, further when R16
contains a cyclic structure, such structure has 5 or 6 ring members,
optionally, 1 or 2 of which are heteroatoms.[0029] lminium cations of can
be made by alkylation of the corresponding imine or imine derivative or by
the reaction of the corresponding imine or imine derivative with acid. If
required, anion exchange can be performed by standard methods known to
those skilled in the art to produce the desired salt. [0030] Examples of
imines and imine derivatives which can be converted to the iminium cations
(B+) include, but are not limited to the compounds shown below. [0031]
Suitable examples of sulfonic acids which can react with imine or imine
derivatives to produce iminium salts include, but are not limited to,
methane sulfonic acid, ethane sulfonic acid, benzene sulfonic acid, toluene
sulfonic acid, camphor sulfonic acid, 4-dodecane benzene sulfonic acid,
1,2-ethanedisulfonicacid trifluoromethane sulfonic acid, pentafluoroethane
sulfonic acid, 1,1 ,2,2,3,3,3- heptafluoropropane-1 -sulfonic acid, 1,1
,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonic acid, 1,1 ,2,2, 3,3,4,4,5,
5,6,6,7,7,8,8,8-heptadecafluorooctane-i-sulfonic acid, 1,1
,2,2,3,3-hexafluoro-3-(piperidin-1-ylsulfonyl)propane-1-sulfonic acid,
3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1,2,2 ,3,3-hexafluoropropane-1
-sulfonic acid, and fluorinated ether sulfonic acids such as
1,1,2,2-tetrafluoro-2-(trifluoromethoxy)- ethanesulfonic acid,
2,2"-[(difluoromethylene)bis(oxy)]bis[1 ,1 ,2,2-tetrafluoroethanesulfonic
acid, 1,1 ,2,2-tetrafluoro-2-(1 ,1 ,2,2,3,4,4,4-octafluoro-3-
ethanesulfonic acid, and 1,1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1- sulfonic acid. [0032]
Suitable examples of carboxylic acids which can react with imine or imine
derivatives to produce iminium salts include, but are not limited to,
acetic, propionic, benzoic, benzylic, trimethylacetic, succinic,
ethoxyacetic, lactic, glycolic, citric, tartaric, malic, butyric, valeric,
cyclohexylacetic, hydroxybutyric, fluroacetic, trifluoacetic,
pentafluoropropionic, and toluic. [0033] Suitable examples of sulfamic
acids which can react with imine or imine derivatives to produce iminium
salts include, but are not limited to, cyclohexylsulfamic,
dicyclohexylsulfamic, methylsulfamic, dimethylsulfamic, ethyl sulfamic,
diethyl sulfamic, n-propylsulfamic, isopropylsulfamic, n-butylsulfamic,
ndibutylsulfamic, 



sec.-butylsulfamic, isobutylsulfamic, 1-ethyl-propyl-1 -sulfamic,
npentylsulfamic, cyclopentylsulfamic, n-hexylsulfamic, cycloheptylsulfamic,
1- ethyl-2-methylpropylsulfamic, 1-cyclohexyl-1 -ethylsulfamic, 1-(21-
norbornyl)ethylsulfamic, and benzylsulfamic. [0034] Suitable examples of
sulfates which can react with imine or imine derivatives to produce iminium
salts include, but are not limited to, methyl hydrogen sulfate, ethyl
hydrogen sulfate, propyl hydrogen sulfate, butyl hydrogen sulfate, benzyl
hydrogen sulfate and phenyl hydrogen sulfate.[0035] Suitable examples of
bis sulfonyl imides which can react with imine or imine derivatives to
produce iminium salts include, but are not limited to,
bis(perfluorocyclohexylsulfonyl)imide, (CF3(CF2 SO2)NH(SO2 (CF2)2 CF3) ,
(CF3(CF2)7SO2)NH(SO2 (CF2)2 CF3) , (CF3(CF2)7SO2)NH(SO2 (CF2)7 CF3) ,
(CF3(CF2)2SO2)NH(SO2CF3) , (CF 3CF2SO2)NH(SO 2CF3) , (CF3(CF2)3SO2)NH(SO2
(CF2)3 CF3) , (CF 3CF2SO2)NH(SO 2CF2CF3) , (CF3SO2)NH(SO2CF3) ,
(CF3(CF2)7SO2)NH(SO2CF3) , and (CF3(CF2)3SO2)NH(SO2CF3) and fluorinated
ether bissulfonyl imides such as (CF 3OCF 2CF2SO2)NH(SO 2CF3) , (CF 3OCF
2CF2SO2)NH(SO 2CF2CF3) , (CF 3OCF 2CF2SO2)NH(SO 2CF2 CF2CF3) , (CF 3OCF
2CF2SO2)NH(SO 2CF2CF2CF2CF3) , (CF 3OCF 2CF2SO2)NH(SO 2CF2 CF2OCF3) , (CF
3OCF 2CF2OCF 2CF2SO2)NH(SO 2CF3) , (CF3 OCF 2CF2OCF 2CF2SO2)NH(SO 2CF2CF3)
, (CF3 OCF 2CF2OCF 2CF2SO2)NH(SO 2CF2 CF2 CF2CF3) , and (CF 3CF2OCF 2CF2OCF
2CF2SO2)NH(SO 2CF3) [0036] Suitable examples of tris sulfonyl methanes
which can react with imine or imine derivatives to produce iminium salts
include, but are not limited to, (CF3SO2)3CH, (CF3CF2SO2)3CH,
(CF3CF2CF2CF2SO2)3CH, (CF3CF2CF2SO2)3CH, (CF3CF2CF2CF2SO2)(CF3SO2)2CH,
(C6F5SO2)(CF3SO2)2CH, [(CF )2NC2F4SO2 2CH(SO 2CF3) , the protonated
versions of - C2F4SO2" C"(SO2CF3)2 anc j fluorinated ether methides such as
(CF3CF2OCF2CF2SO2)3CH, (CF3OCF2CF2SO2)3CH, (CF3OCF2CF2SO2)2(CF3SO2)CH, and
(CF3CF2 OCF2CF2OCF2CF2SO2)3CH. [0037] Suitable examples of the additive
include, but are not limited to salts of DBU ( 1
,8-diazabicyclo[5.4.0]undec-7-ene) with the following sulfonic acids:
bicyclo[2.2.1]heptane-1-methanesulfonic acid (camphorsulfonic acid),
dodecylbenzenesulfonic acid, toluenesulfonic acid, methane sulfonic acid,
ethane sulfonic acid, benzene sulfonic acid, trifluoromethane sulfonic
acid, 1,1 ,2,2- tetrafluoroethanesulfonic acid, pentafluoroethane sulfonic
acid, 1,1 ,2,2,3,3,3- heptafluoropropane-1 -sulfonic acid, 1,1
,2,2,3,3,4,4,4-nonafluorobutane-1 -sulfonic acid,
1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8, 8-heptadecafluorooctane-i -sulfonic acid,
1,1,2,2,3,3-hexafluoro-3-(piperidin-1 -ylsulfonyl)propane-1 -sulfonic acid,
3-[(4- cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2,3, 3-hexafluoropropane-1
-sulfonic acid, 1, 1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1-sulfonic acid, 3-[(4-
cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2,3, 3-hexafluoropropane-1 -sulfonic
acid, 3-[(2- (adamantan-1-ylmethoxy)-1 ,1-difluoro-2-oxoethanesulfonic
acid, and 2- [(adamantan-1-ylmethyl)amino]-1
,1-difluoro-2-oxoethanesulfonic acid. Additional suitable examples include
salts of DBN ( 1 ,5-diazabicyclo[4.3.0]non-5-ene) with the following
sulfonic acids: camphorsulfonic acid, dodecyl-benzenesulfonic acid,
toluenesulfonic acid, methane sulfonic acid, ethane sulfonic acid, benzene
sulfonic acid, trifluoromethane sulfonic acid, pentafluoroethane sulfonic
acid, 1,1 ,2,2, 3,3,3-heptafluoropropane-1 -sulfonic acid, 1,1
,2,2,3,3,4,4,4- nonafluorobutane-1 -sulfonic acid,
1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- heptadecafluorooctane-1-sulfonic acid,
1,1 ,2,2,3, 3-hexafluoro-3-(piperidin-1 - ylsulfonyl)propane-1 -sulfonic
acid,3-[(4-cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2,3,3- hexafluoropropane-1
-sulfonic acid, 1,1 ,2,2,3,3-hexafluoro-3- (phenoxysulfonyl)propane-i
-sulfonic acid, 3-[(4-cyclohexylphenoxy)sulfonyl]- 1,1
,2,2,3,3-hexafluoropropane-1-sulfonic acid, 3-[(2-(adamantan-1-ylmethoxy)-
1,1-difluoro-2-oxoethanesulfonic acid, and
2-[(adamantan-1-ylmethyl)amino]-1 ,1- difluoro-2-oxoethanesulfonic acid.
Additional suitable examples include salts of TPI
(2,4,5-triphenyl-4,5-dihydro-1H-imidazole) with the following sulfonic
acids: 



camphorsulfonic acid, dodecyl-benzenesulfonic acid, toluenesulfonic acid,
methane sulfonic acid, ethane sulfonic acid, benzene sulfonic acid,
trifluoromethane sulfonic acid, pentafluoroethane sulfonic acid,
1,1,2,2,3,3,3- heptafluoropropane-1 -sulfonic acid,
1,1,2,2,3,3,4,4,4-nonafluorobutane-1 -sulfonic acid, 1,1 d e d
d-heptadecafluorooctane-i-sulfonic acid, 1,1
,2,2,3,3-hexafluoro-3-(piperidin-1-ylsulfonyl)propane-1-sulfonic
acid,3-[(4-cyclohexylphenoxy)sulfonyl]-1 ,1
,2,2,3,3-hexafluoropropane-1-sulfonic acid, 1,1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1-sulfonic acid, 3-[(4-
cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2,3, 3-hexafluoropropane-1 -sulfonic
acid, 3-[(2- (adamantan-1-ylmethoxy)-1 ,1-difluoro-2-oxoethanesulfonic
acid, and 2- [(adamantan-1-ylmethyl)amino]-1
,1-difluoro-2-oxoethanesulfonic acid. Additional suitable examples include
salts of 2-phenyl-1/-/-benzimidazole with the following sulfonic acids:
camphorsulfonic acid, dodecyl-benzenesulfonic acid, toluenesulfonic acid,
methane sulfonic acid, ethane sulfonic acid, benzene sulfonic acid,
trifluoromethane sulfonic acid, pentafluoroethane sulfonic acid, 1, 1
,2,2,3,3,3-heptafluoropropane-1-sulfonic acid, 1,1 ,2,2, 3,3,4,4,4-
nonafluorobutane-1 -sulfonic acid, 1,1 ,2,2 ,3,3,4,4,5,5,6,6,7,7,8, 8,8-
heptadecafluorooctane-1 -sulfonic acid, 1,1
,2,2,3,3-hexafluoro-3-(piperidin-1- ylsulfonyl)propane-1 -sulfonic
acid,3-[(4-cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2,3,3- hexafluoropropane-1
-sulfonic acid, 1,1,2,2,3, 3-hexafluoro-3- (phenoxysulfonyl)propane-i
-sulfonic acid, 3-[(4-cyclohexylphenoxy)sulfonyl]- 1,1 ,2,2,3,
3-hexafluoropropane-1 -sulfonic acid, 3-[(2-(adamantan-1-ylmethoxy)-
1,1-difluoro-2-oxoethanesulfonic acid, and
2-[(adamantan-1-ylmethyl)amino]-1 ,1- difluoro-2-oxoethanesulfonic acid.
Additional suitable examples include salts of 2,4,4-trimethyl-4,5-dihydro-1
,3-oxazole with the following sulfonic acids: camphorsulfonic acid,
dodecyl-benzenesulfonic acid, toluenesulfonic acid, methane sulfonic acid,
ethane sulfonic acid, benzene sulfonic acid, trifluoromethane sulfonic
acid, pentafluoroethane sulfonic acid, 1, 1 ,2,2,3,3,3-
heptafluoropropane-1 -sulfonic acid, 1,1,2,2,3,3,4,4,4-nonafluorobutane-1
-sulfonic acid, I .I . .d e .d d-heptadecafluorooctane-i-sulfonic acid, I
.I ^^.S.S-hexafluoro-S-Cpiperidin-i-ylsulfonyOpropane-i-sulfonic
acid,3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1,2,2, 3,3-hexafluoropropane-1
-sulfonic acid, 1, 1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1-sulfonic acid, 3-[(4-
cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2,3, 3-hexafluoropropane-1 -sulfonic
acid, 3-[(2- (adamantan-1-ylmethoxy)-1 ,1-difluoro-2-oxoethanesulfonic
acid, and 2- [(adamantan-1 -ylmethyl)amino]-1
,1-difluoro-2-oxoethanesulfonic acid. Additional suitable examples include
salts of 2-methyl-4,5-dihydro-1 ,3-thiazole with thefollowing sulfonic
acids: camphorsulfonic acid, dodecyl-benzenesulfonic acid, toluenesulfonic
acid, methane sulfonic acid, ethane sulfonic acid, benzene sulfonic acid,
trifluoromethane sulfonic acid, pentafluoroethane sulfonic acid, 1, 1
,2,2,3,3,3-heptafluoropropane-1-sulfonic acid, 1,1 ,2,2,3,3,4,4,4-
nonafluorobutane-1 -sulfonic acid, 1, 1 ,2,2,3,3,4,4,5, 5,6,6,7,7, 8,8,8-
heptadecafluorooctane-1 -sulfonic acid,
1,1,2,2,3,3-hexafluoro-3-(piperidin-1 - ylsulfonyl)propane-1 -sulfonic
acid,3-[(4-cyclohexylphenoxy)sulfonyl]-1 ,1,2,2,3,3- hexafluoropropane-1
-sulfonic acid, 1,1 ,2,2,3,3-hexafluoro-3- (phenoxysulfonyl)propane-i
-sulfonic acid, 3-[(4-cyclohexylphenoxy)sulfonyl]-
1,1,2,2,3,3-hexafluoropropane-1 -sulfonic acid, 3-[(2-(adamantan-1
-ylmethoxy)- 1,1-difluoro-2-oxoethanesulfonic acid, and
2-[(adamantan-1-ylmethyl)amino]-1 ,1- difluoro-2-oxoethanesulfonic acid.
Additional suitable examples include salts of
1,3,4,6,7,8-hexahydro-2/-/-pyrimido[1 ,2-a]pyrimidine with the following
sulfonic acids: camphorsulfonic acid, dodecyl-benzenesulfonic acid,
toluenesulfonic acid, methane sulfonic acid, ethane sulfonic acid, benzene
sulfonic acid, trifluoromethane sulfonic acid, pentafluoroethane sulfonic
acid, 1,1 ,2,2,3,3,3- heptafluoropropane-1 -sulfonic acid, 1, 1 ,2,2,
3,3,4,4,4-nonafluorobutane-1 -sulfonic acid, I I A S S d
d-heptadecafluorooctane-i-sulfonic acid,
1,1,2,2,3,3-hexafluoro-3-(piperidin-1-ylsulfonyl)propane-1 -sulfonic
acid,3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1,2,2, 3,3-hexafluoropropane-1
-sulfonic acid, 1,1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1-sulfonic acid, 3-[(4-
cyclohexylphenoxy)sulfonyl]-1, 1,2,2,3,3-hexafluoropropane-1 -sulfonic
acid, 3-[(2- (adamantan-1-ylmethoxy)-1 ,1-difluoro-2-oxoethanesulfonic
acid, and 2- 



[(adamantan-1-ylmethyl)amino]-1 ,1-difluoro-2-oxoethanesulfonic acid.
Additional suitable examples include salts of
2,3,4,7,8,9-hexahydro-6/-/-pyrido[1 ,2- a]pyrimidin-6-one with the
following sulfonic acids: camphorsulfonic acid, dodecyl-benzenesulfonic
acid, toluenesulfonic acid, methane sulfonic acid, ethane sulfonic acid,
benzene sulfonic acid, trifluoromethane sulfonic acid, pentafluoroethane
sulfonic acid, 1,1 ,2,2,3,3,3-heptafluoropropane-i-sulfonic acid, 1,1
,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonic acid, 1, 1
,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluorooctane-i -sulfonic acid,1, 1
,2,2,3,3-hexafluoro-3-(piperidin-1-ylsulfonyl)propane-1-sulfonic
acid,3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1,2,2,3,3-hexafluoropropane-1
-sulfonic acid, 1,1 ^^.S.S-hexafluoro-S-tøhenoxysulfonyOpropane-i-sulfonic
acid, 3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1 ,2,2,3, 3-hexafluoropropane-1
-sulfonic acid, 3-[(2- (adamantan-1-ylmethoxy)-1
,1-difluoro-2-oxoethanesulfonic acid, and 2-
[(adamantan-1-ylmethyl)amino]-1 ,1-difluoro-2-oxoethanesulfonic acid.
Additional suitable examples include salts of 1,1
,2,3,3-pentamethylguanidine with the following sulfonic acids:
camphorsulfonic acid, dodecyl-benzenesulfonic acid, toluenesulfonic acid,
methane sulfonic acid, ethane sulfonic acid, benzene sulfonic acid,
trifluoromethane sulfonic acid, pentafluoroethane sulfonic acid, 1,1 ,2,2,
3,3,3-heptafluoropropane-1 -sulfonic acid, 1,1 ,2,2, 3,3,4,4,4-
nonafluorobutane-1 -sulfonic acid, 1, 1 ,2,2, 3,3,4,4,5, 5,6,6,7,7, 8,8,8-
heptadecafluorooctane-1 -sulfonic acid, 1,1 ,2,2,3,
3-hexafluoro-3-(piperidin-1 - ylsulfonyl)propane-1 -sulfonic
acid,3-[(4-cyclohexylphenoxy)sulfonyl]-1 ,1 ,2,2,3,3- hexafluoropropane-1
-sulfonic acid, 1,1 ,2,2,3,3-hexafluoro-3- (phenoxysulfonyl)propane-i
-sulfonic acid, 3-[(4-cyclohexylphenoxy)sulfonyl]-
1,1,2,2,3,3-hexafluoropropane-1-sulfonic acid,
3-[(2-(adamantan-1-ylmethoxy)- 1,1-difluoro-2-oxoethanesulfonic acid, and
2-[(adamantan-1-ylmethyl)amino]-1,1- difluoro-2-oxoethanesulfonic acid.
[0038] Preferred sulfonic acid derived additives include salts of DBU (
1,8- diazabicyclo[5.4.0]undec-7-ene) with the following sulfonic acids:
camphorsulfonic acid, dodecyl-benzenesulfonic acid, toluenesulfonic acid,
methane sulfonic acid, trifluoromethane sulfonic acid, 1,1 ,2,2-
tetrafluoroethanesulfonic acid, 1, 1
,2,2,3,3,3-heptafluoropropane-1-sulfonic acid, 1, 1
,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonic acid, 1,1 ,2,2,3, 3,4,4,5,
5,6,6,7,7,8, 8,8-heptadecafluorooctane-i-sulfonic acid, 1,1
,2,2,3,3-hexafluoro-3-(piperidin-1-ylsulfonyl)propane-1-sulfonic
acid,3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1,2,2,3,3-hexafluoropropane-1
-sulfonic acid,1 ,1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1-sulfonic acid, 3-[(4-
cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2, 3,3-hexafluoropropane-1 -sulfonic
acid, 3-[(2-(adamantan-1-ylmethoxy)-1 ,1-difluoro-2-oxoethanesulfonic acid,
and 2- [(adamantan-1-ylmethyl)amino]-1 ,1-difluoro-2-oxoethanesulfonic
acid. Preferred sulfonic acid derived additives include salts of DBN (
1,5-diazabicyclo[4.3.0]non- 5-ene) with the following sulfonic acids:
camphorsulfonic acid, dodecylbenzenesulfonic acid, toluenesulfonic acid,
methane sulfonic acid, ethane sulfonic acid, trifluoromethane sulfonic
acid, pentafluoroethane sulfonic acid, 1, 1
,2,2,3,3,3-heptafluoropropane-1-sulfonic acid, 1,1,2,2, 3,3,4,4 ,4-
nonafluorobutane-1 -sulfonic acid, 1,1 ,2,2, 3,3,4,4,5,5,6,6,7,7, 8,8,8-
heptadecafluorooctane-1 -sulfonic acid,
1,1,2,2,3,3-hexafluoro-3-(piperidin-1 - ylsulfonyl)propane-1 -sulfonic
acid,3-[(4-cyclohexylphenoxy)sulfonyl]-1 , 1 ,2,2,3,3- hexafluoropropane-1
-sulfonic acid, 1,1 ,2,2,3, 3-hexafluoro-3- (phenoxysulfonyl)propane-i
-sulfonic acid, 3-[(4-cyclohexylphenoxy)sulfonyl]-
1,1,2,2,3,3-hexafluoropropane-1 -sulfonic acid, 3-[(2-(adamantan-1
-ylmethoxy)- 1,1-difluoro-2-oxoethanesulfonic acid, and
2-[(adamantan-1-ylmethyl)amino]-1 ,1- difluoro-2-oxoethanesulfonic acid.
Preferred sulfonic acid derived additives include salts of TPI (2,4,
5-triphenyl-4,5-dihydro-1 /-/-imidazole) with the following sulfonic acids:
camphorsulfonic acid, dodecyl-benzenesulfonic acid, and toluenesulfonic
acid. Preferred sulfonic acid derived additives include salt ofs 2-
phenyl-1H-benzimidazole with the following acids: camphorsulfonic acid,
dodecyl-benzenesulfonic acid, and toluenesulfonic acid. Preferred sulfonic
acid derived additives include salts of 2,4,4-trimethyl-4,5-dihydro-1
,3-oxazole with the following sulfonic acids: camphorsulfonic acid,
dodecyl-benzenesulfonic acid, 



and toluenesulfonic acid. Preferred sulfonic acid derived additives include
salts of 1,3,4,6,7,8-hexahydro-2H-pyrimido[1 ,2-a]pyrimidine with the
following sulfonic acids: camphorsulfonic acid, dodecyl-benzenesulfonic
acid, and toluenesulfonic acid. Preferred sulfonic acid derived additives
include salts of 2,3,4,7,8,9- hexahydro-6/-/-pyrido[1 ,2-a]pyrimidin-6-one
with the following sulfonic acids: camphorsulfonic acid,
dodecyl-benzenesulfonic acid, and toluenesulfonic acid. Preferred sulfonic
acid derived additives include salts of 1, 1 ,2,3,3- pentamethylguanidine
with the following sulfonic acids: camphorsulfonic acid,
dodecyl-benzenesulfonic acid, and toluenesulfonic acid.[0039] More
preferred sulfonic acid derived additives include salts of DBU ( 1 ,8-
diazabicyclo[5.4.0]undec-7-ene) with the following sulfonic acids:
camphorsulfonic acid, dodecyl-benzenesulfonic acid, toluenesulfonic acid,
methane sulfonic acid, trifluoromethane sulfonic acid, 1, 1 ,2,2-
tetrafluoroethanesulfonic acid, 1,1
,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonic acid, 1,1 ,2,2,
3,3,4,4,5,5,6,6,7,7, 8 ,8,d-heptadecafluorooctane-1-sulfonic acid,
1,1,2,2,3,3-hexafluoro-3-(piperidin-1-ylsulfonyl)propane-1-sulfonic
acid,3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1,2,2,3,3-hexafluoropropane-1
-sulfonic acid,1 , 1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1-sulfonic acid, 3-[(4-
cyclohexylphenoxy)sulfonyl]-1 ,1,2,2 ,3,3-hexafluoropropane-1 -sulfonic
acid, and 3-[(2-(adamantan-1-ylmethoxy)-1 ,1-difluoro-2-oxoethanesulfonic
acid. More preferred sulfonic acid derived additives also include salts of
DBN {1,5- diazabicyclo[4.3.0]non-5-ene) with the following sulfonic acids:
camphorsulfonic acid, dodecyl-benzenesulfonic acid, toluenesulfonic acid,
methane sulfonic acid, trifluoromethane sulfonic acid, 1, 1
,2,2,3,3,4,4,4-nonafluorobutane-1-sulfonic acid, 1,1
,2,2,3,3,4,4,5,5,6,6,7,7,8, 8,8-heptadecafluorooctane-i-sulfonic acid, 1,1
,2,2,3,3-hexafluoro-3-(piperidin-1-ylsulfonyl)propane-1-sulfonic
acid,3-[(4- cyclohexylphenoxy)sulfonyl]-1 ,1,2,2,3,3-hexafluoropropane-1
-sulfonic acid,1 , 1
,2,2,3,3-hexafluoro-3-(phenoxysulfonyl)propane-1-sulfonic acid, and 2-
[(adamantan-1-ylmethyl)amino]-1 ,1-difluoro-2-oxoethanesulfonic acid. More
preferred sulfonic acid derived additives also include salts of TPI
(2,4,5-triphenyl- 4 ,5-dihydro-1 /-/-imidazole) with the following sulfonic
acids: camphorsulfonic acid, dodecyl-benzenesulfonic acid, and
toluenesulfonic acid. More preferred sulfonic acid derived additives also
include a salt of 2-phenyl-1H-benzimidazole with the following sulfonic
acids: camphorsulfonic acid, dodecyl-benzenesulfonic acid, and
toluenesulfonic acid. More preferred sulfonic acid derived additives also
include salts of 1 3,4,6,7,8-hexahydro-2H-pyrimido[1 ,2-a]pyrimidine with
the following sulfonic acids: camphorsulfonic acid, dodecyl-benzenesulfonic
acid, and toluenesulfonic acid. More preferred sulfonic acid derived
additives also include salts of 1,1 ,2,3,3-pentamethylguanidine with the
following sulfonic acids:camphorsulfonic acid, dodecyl-benzenesulfonic
acid, and toluenesulfonic acid. [0040] Suitable examples of the additive
include, but are not limited to salts of DBU (
1,8-diazabicyclo[5.4.0]undec-7-ene) with the following carboxylic acids:
acetic acid, propionic acid, benzoic acid, toluic acid, trifluoroacetic
acid, pentafluoropropanoic acid, and 2-ethylhexanoic acid. Additional
suitable examples include salts of DBN ( 1 ,5-diazabicyclo[4.3.0]non-5-ene)
with the following carboxylic acids: acetic acid, propionic acid, benzoic
acid, toluic acid, trifluoroacetic acid, pentafluoropropanoic acid, and
2-ethylhexanoic acid. Additional suitable examples include salts of TPI
(2,4,5-triphenyl-4,5-dihydro-1Himidazole) with the following carboxylic
acids: acetic acid, propionic acid, benzoic acid, toluic acid,
trifluoroacetic acid, pentafluoropropanoic acid, and 2- ethylhexanoic acid.
Additional suitable examples include salts of 2-phenyl-1Hbenzimidazole with
the following carboxylic acids: acetic acid, propionic acid, benzoic acid,
toluic acid, trifluoroacetic acid, pentafluoropropanoic acid, and 2-
ethylhexanoic acid. Additional suitable examples include salts of
2,4,4-trimethyl- 4,5-dihydro-1 ,3-oxazole with the following carboxylic
acids: acetic acid, propionic acid, benzoic acid, toluic acid,
trifluoroacetic acid, pentafluoropropanoic acid, and 2-ethylhexanoic acid.
Additional suitable examples include salts of 2- methyl-4,5-dihydro-1
,3-thiazole with the following carboxylic acids: acetic acid, propionic
acid, benzoic acid, toluic acid, trifluoroacetic acid, pentafluoropropanoic
acid, and 2-ethylhexanoic acid. Additional suitable 



examples include salts of 1,3,4,6,7,8-hexahydro-2H-pyrimido[1
,2-a]pyrimidine with the following carboxylic acids: acetic acid, propionic
acid, benzoic acid, toluic acid, trifluoroacetic acid, pentafluoropropanoic
acid, and 2-ethylhexanoic acid. Additional suitable examples include salts
of 2,3,4,7,8,9-hexahydro-6/-/- pyrido[1 ,2-a]pyrimidin-6-one with the
following carboxylic acids: acetic acid, propionic acid, benzoic acid,
toluic acid, trifluoroacetic acid, pentafluoropropanoic acid, and
2-ethylhexanoic acid. Additional suitable examples include salts of 1, 1
,2,3,3-pentamethylguanidine with the following carboxylic acids: acetic
acid, propionic acid, benzoic acid, toluic acid,trifluoroacetic acid,
pentafluoropropanoic acid, and 2-ethylhexanoic acid. [0041] Preferred
carboxylic acid derived additives include salts of DBU ( 1 ,8-
diazabicyclo[5.4.0]undec-7-ene) with the following carboxylic acids:
trifluoroacetic acid, and 2-ethylhexanoic acid. Preferred carboxylic acid
derived additives also include salts of 1, 1 ,2,3,3-pentamethylguanidine
with the following carboxylic acids: trifluoroacetic acid,
pentafluoropropanoic acid, and 2-ethylhexanoic acid. Additional suitable
examples include salts of TPI (2,4,5-triphenyl-4,5-dihydro-1/-/- imidazole)
with the following carboxylic acid: trifluoroacetic acid. Preferred
carboxylic acid derived additives also include salts of
2-phenyl-1H-benzimidazole with the following carboxylic acid:
trifluoroacetic acid. Preferred carboxylic acid derived additives also
include salts of 2,4,4-trimethyl-4,5-dihydro-1 ,3-oxazole with the
following carboxylic acid: trifluoroacetic acid. Preferred carboxylic acid
derived additives also include salts of 2,4,4-trimethyl-4,5-dihydro-1
,3-oxazole with the following carboxylic acid: trifluoroacetic acid.
Preferred carboxylic acid derived additives also include salts of
1,3,4,6,7,8-hexahydro-2H-pyrimido[1 ,2- a]pyrimidine with the following
carboxylic acid: trifluoroacetic acid. Preferred carboxylic acid derived
additives also include salts of 2,3,4,7,8,9-hexahydro-6Hpyrido[ 1
,2-a]pyrimidin-6-one with the following carboxylic acid: trifluoroacetic
acid. Preferred carboxylic acid derived additives also include salts of 1,1
,2,3,3- pentamethylguanidine with the following carboxylic acid:
trifluoroacetic acid. [0042] More preferred carboxylic acid derived
additives include salts of DBU ( 1,8-diazabicyclo[5.4.0]undec-7-ene) with
the following carboxylic acids: trifluoroacetic acid, pentafluoropropanoic
acid, and 2-ethylhexanoic acid. More preferred carboxylic acid derived
additives also include salts of 1, 1 ,2,3,3- pentamethylguanidine with the
following carboxylic acids: trifluoroacetic acid, pentafluoropropanoic
acid, and 2-ethylhexanoic acid. More preferred carboxylic acid derived
additives also include salts of TPI (2,4,5-triphenyl-4,5-dihydro-1/-/-
imidazole) with the following carboxylic acid: trifluoroacetic acid. More
preferred carboxylic acid derived additives also include salts of
2-phenyl-1H-benzimidazolewith the following carboxylic acid:
trifluoroacetic acid. More preferred carboxylic acid derived additives also
include salts of 2,4,4-trimethyl-4,5-dihydro-1 ,3- oxazole with the
following carboxylic acid: trifluoroacetic acid. More preferred carboxylic
acid derived additives also include salts of
1,3,4,6,7,8-hexahydro-2Hpyrimido[ 1 ,2-a]pyrimidine with the following
carboxylic acid: trifluoroacetic acid. More preferred carboxylic acid
derived additives also include salts of 1,1 ,2,3,3- pentamethylguanidine
with the following carboxylic acid: trifluoroacetic acid. [0043] Suitable
examples of the additive include, but are not limited to a salt of DBU
(1,8-diazabicyclo[5.4.0]undec-7-ene) with the following trissulfonyl
methanes: tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include salts of DBN ( 1,5-diazabicyclo[4.3.0]non-5-ene)
with the following trissulfonyl methanes:
tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1 , 1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyi)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include salts of TPI
(2,4,5-triphenyl-4,5-dihydro-1H-imidazole) with the following trissulfonyl
methanes: tris[(trifluoromethyl)sulfonyl]methane, 



tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include salts of 2-phenyl-1/-/-benzimidazole with the
following trissulfonyl methanes: tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3-dithiolan-2-yl trifluoromethyl sulfone, and
4-[2-({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include saltsof 2,4,4-trimethyl-4,5-dihydro-1 ,3-oxazole
with the following trissulfonyl methanes:
tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include salts of 2-methyl-4,5-dihydro-1 ,3-thiazole with
the following trissulfonyl methanes:
tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3-dithiolan-2-yl trifluoromethyl sulfone, and
4-[2-({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include salts of 1,3,4,6,7,8-hexahydro-2/-/-pyrimido[1
,2-a]pyrimidine with the following trissulfonyl methanes:
tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include salts of 2,3,4,7,8,9-hexahydro-6H-pyrido[1
,2-a]pyrimidin-6-one with the following trissulfonyl methanes:
tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Additional
suitable examples include salts of 1,1 ,2,3,3-pentamethylguanidine with the
following trissulfonyl methanes: tris[(trifluoromethyl)sulfonyl]methane,
tris[(pentafluoroethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3-dithiolan-2-yl trifluoromethyl sulfone, and
4-[2-({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1 ,1
,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. [0044]
Preferred trissulfonyl methanes derived additives include salts of DBU (
1,8-diazabicyclo[5.4.0]undec-7-ene) with the following trissulfonyl
methanes:tris[(trifluoromethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Preferred
trissulfonyl methanes derived additives also include salts of DBN ( 1
,5-diazabicyclo[4.3.0]non-5-ene) with the following trissulfonyl methanes:
tris[(trifluoromethyl)sulfonyl]methane, 4,4,5,5- tetrafluoro-1 , 1
,3,3-tetraoxido-1 ,3-dithiolan-2-yl trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1 ,1
,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Preferred
trissulfonyl methanes derived additives also include salts of TPI
(2,4,5-triphenyl-4,5-dihydro-1H-imidazole) with the following trissulfonyl
methanes: tris[(trifluoromethyl)sulfonyl]methane, and 4-
[2-({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. Preferred
trissulfonyl methanes derived additives also include the salt of
2-phenyl-1/-/-benzimidazole with the following trissulfonyl methane:
tris[(trifluoromethyl)sulfonyl]methane,. Preferred trissulfonyl methanes
derived additives also include the salt of 2,4,4-trimethyl-4,5-dihydro-
1,3-oxazole with the following trissulfonyl methane:
,ths[(trifluoromethyl)sulfonyl]methane. Preferred trissulfonyl methanes
derived additives also include the salt of 2-methyl-4,5-dihydro-1
,3-thiazole with the following trissulfonyl methane:
tris[(trifluoromethyl)sulfonyl]methane. Preferred trissulfonyl methanes
derived additives also include the salt of 1,3,4,6,7,8- 



hexahydro-2/-/-pyrimido[1 ,2-a]pyrimidine with the following trissulfonyl
methane: tris[(trifluoromethyl)sulfonyl]methane, Preferred trissulfonyl
methanes derived additives also include the salt of
2,3,4,7,8,9-hexahydro-6/-/-pyrido[1 ,2- a]pyrimidin-6-one with the
following trissulfonyl methane: tris[(trifluoromethyl)sulfonyl]methane..
Preferred trissulfonyl methanes derived additives also include the salt of
1,1 ,2,3,3-pentamethylguanidine with the following trissulfonyl methane:
tris[(trifluoromethyl)sulfonyl]methane. [0045] More preferred trissulfonyl
methanes derived additives include salts of DBU (
1,8-diazabicyclo[5.4.0]undec-7-ene) with the following
trissulfonylmethanes: tris[(trifluoromethyl)sulfonyl]methane,
4,4,5,5-tetrafluoro-1 ,1 ,3,3- tetraoxido-1 ,3-dithiolan-2-yl
trifluoromethyl sulfone, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. More
preferred trissulfonyl methanes derived additives also include salts of DBN
( 1,5-diazabicyclo[4.3.0]non-5-ene) with the following trissulfonyl
methanes: tris[(trifluoromethyl)sulfonyl]methane, 4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3-dithiolan-2-yl trifluoromethyl sulfone, and
4-[2-({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. More
preferred trissulfonyl methanes derived additives also include salts of TPI
(2,4,5-triphenyl-4,5-dihydro-1/-/- imidazole) with the following
trissulfonyl methanes: tris[(trifluoromethyl)sulfonyl]methane, and 4-[2-
({bis[(trifluoromethyl)sulfonyl]methyl}sulfonyl)-1
,1,2,2-tetrafluoroethyl]- 2,2,3,3,5,5,6,6-octafluoromorpholine. More
preferred trissulfonyl methanes derived additives also include the salt of
2-phenyl-1H-benzimidazole with the following trissulfonyl methane:
tris[(trifluoromethyl)sulfonyl]methane. More preferred trissulfonyl
methanes derived additives also include the salt of
1,3,4,6,7,8-hexahydro-2H-pyrimido[1 ,2-a]pyrimidine with the following
trissulfonyl methane: tris[(trifluoromethyl)sulfonyl]methane. More
preferred trissulfonyl methanes derived additives also include the salt of
1,1 ,2,3,3- pentamethylguanidine with the following trissulfonyl methane:
tris[(trifluoromethyl)sulfonyl]methane [0046] Suitable examples of the
additive include, but are not limited to salts of DBU ( 1
,8-diazabicyclo[5.4.0]undec-7-ene) with the following bis sulfonylimides;
bis(trifluoromethylsulfonyl)amine, bis(pentafluoroethylsulfonyl)amine,
4,4,5,5- tetrafluoro-1 ,1,3,3-tetraoxido-1 ,3-dithiolan-2-yl
trifluoromethyl sulfone, and 1,1,2,2,3,3-hexafluoro-3-[(4-methylpiperazin-1
-yl)sulfonyl]-L/- [(trifluoromethyl)sulfonyl]propane-1 -sulfonamide.
Additional suitable examples include salts of DBN ( 1
,5-diazabicyclo[4.3.0]non-5-ene) with the following bis sulfonylimides:
bis(trifluoromethylsulfonyl)amine,bis(pentafluoroethylsulfonyl)amine,
4,4,5,5-tetrafluoro-1 ,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl
trifluoromethyl sulfone, and 1,1 ,2,2,3,3-hexafluoro-3-[(4-
methylpiperazin-1-yl)sulfonyl]- L/-[(trifluoromethyl)sulfonyl]propane-1
-sulfonamide. Additional suitable examples include salts of TPI
(2,4,5-triphenyl-4,5-dihydro-1/-/- imidazole) with the following bis
sulfonylimides: bis(trifluoromethylsulfonyl)amine,
bis(pentafluoroethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1, 1
,2,2,3, 3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1 -sulfonamide. Additional suitable
examples include salts of 2-phenyl-1H-benzimidazole with the following bis
sulfonylimides: bis(trifluoromethylsulfonyl)amine,
bis(pentafluoroethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1, 1
,2,2,3, 3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1 -sulfonamide. Additional suitable
examples include salts of 2,4,4-trimethyl-4,5-dihydro-1,3- oxazole with the
following bis sulfonylimides: bis(trifluoromethylsulfonyl)amine,
bis(pentafluoroethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and
1,1,2,2,3,3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1 -sulfonamide. Additional suitable
examples include salts of 2-methyl-4,5-dihydro-1 ,3-thiazole with the
following bis sulfonylimides: bis(trifluoromethylsulfonyl)amine,
bis(pentafluoroethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- 



dithiolan-2-yl trifluoromethyl sulfone, and 1, 1 ,2,2,3,
3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1-sulfonamide. Additional suitable
examples include salts of 1,3,4,6,7,8-hexahydro-2/-/- pyrimido[1
,2-a]pyrimidine with the following bis sulfonylimides:
bis(trifluoromethylsulfonyl)amine, bis(pentafluoroethylsulfonyl)amine,
4,4,5,5- tetrafluoro-1 , 1 ,3,3-tetraoxido-1 ,3-dithiolan-2-yl
trifluoromethyl sulfone, and 1, 1 ,2,2,3,
3-hexafluoro-3-[(4-methylpiperazin-1 -yl)sulfonyl]-L/-
[(trifluoromethyl)sulfonyl]propane-1 -sulfonamide. Additional suitable
examples include salts of 2,3,4,7,8,9-hexahydro-6/-/-pyrido[1
,2-a]pyrimidin-6-one with the following bis sulfonylimides:
bis(trifluoromethylsulfonyl)amine,bis(pentafluoroethy!sulfonyl)amine,
4,4,5,5-tetrafluoro-1 ,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl
trifluoromethyl sulfone, and 1, 1 ,2,2,3, 3-hexafluoro-3-[(4-
methylpiperazin-1-yl)sulfonyl]- L/-[(trifluoromethyl)sulfonyl]propane-1
-sulfonamide. Additional suitable examples include salts of 1, 1
,2,3,3-pentamethylguanidine with the following Bis sulfonylimides:
bis(trifluoromethylsulfonyl)amine, bis(pentafluoroethylsulfonyl)amine,
4,4,5,5-tetrafluoro-1 ,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl
trifluoromethyl sulfone, and 1,1,2,2,3,3-hexafluoro-3-[(4-
methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1-suIfonamide. [0047] Preferred
bissulfonylimide derived additives include salts of DBU ( 1 ,8-
diazabicyclo[5.4.0]undec-7-ene) with the following bis sulfonylimides;
bis(trifluoromethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1, 1
,2,2,3,3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1 -sulfonamide. Preferred bis
sulfonylimide derived additives also include salts of DBN ( 1 ,5-
diazabicyclo[4.3.0]non-5-ene) with the following bis sulfonylimides:
bis(trifluoromethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1, 1
,2,2,3,3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1-sulfonamide. Preferred bis
sulfonylimide derived additives also include salts of TPI (2,4,5-
triphenyl-4,5-dihydro-1 /-/-imidazole) with the following bis
sulfonylimides: bis(trifluoromethylsulfonyl)amine, ,4,4,5,5-tetrafluoro-1
,1 ,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1, 1
,2,2,3,3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1 -sulfonamide. Preferred bis
sulfonylimide derived additives also include the salt of
2-phenyl-1Hbenzimidazole with the following bis sulfonylimide:
bis(trifluoromethylsulfonyl)amine. Additional suitable examples include the
salt of 1,3,4,6,7,8-hexahydro-2/-/-pyrimido[1 ,2-a]pyrimidine with the
following bis sulfonylimide: bis(trifluoromethylsulfonyl)amine. Additional
suitable examples include the salt of 2,3,4,7,8,9-hexahydro-6/-/-pyrido[1
,2-a]pyrimidin-6-one with the following bis sulfonylimide:
bis(trifluoromethylsulfonyl)amine. Additional suitableexamples include
salts of 1, 1 ,2,3,3-pentamethylguanidine with the following bis
sulfonylimides: bisCtrifluoromethylsulfonyOamine, 4,4,5,5-tetrafluoro-1 ,1
,3,3- tetraoxido-1 ,3-dithiolan-2-yl trifluoromethyl sulfone, and 1,1
,2,2,3,3-hexafluoro-3- [(4-methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1- sulfonamide. [0048] More preferred
bis sulfonylimide derived additives include salts of DBU ( 1
,8-diazabicyclo[5.4.0]undec-7-ene) with the following bis sulfonylimides;
bis(trifluoromethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1 ,1
,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1,1,
2,2,3,3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1 -sulfonamide. More preferred bis
sulfonylimide derived additives also include salts of DBN {1,5-
diazabicyclo[4.3.0]non-5-ene) with the following bis sulfonylimides:
bis(trifluoromethylsulfonyl)amine, 4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1, 1
,2,2,3, 3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1-sulfonamide. More preferred bis
sulfonylimide acid derived additives also include salts of TPI
(2,4,5-triphenyl-4,5-dihydro-1H-imidazole) with the following bis
sulfonylimides: bis(trifluoromethylsulfonyl)amine, ,4,4,5,5-tetrafluoro-1
,1,3,3-tetraoxido-1 ,3- dithiolan-2-yl trifluoromethyl sulfone, and 1, 1
,2,2,3, 3-hexafluoro-3-[(4- methylpiperazin-1-yl)sulfonyl]-
L/-[(trifluoromethyl)sulfonyl]propane-1-sulfonamide. 



More preferred bis sulfonylimide acid derived additives also include the
salt of 2- phenyl-1H-benzimidazole with the following bis sulfonylimide:
bis(trifluoromethylsulfonyl)amine. More preferred bis sulfonylimide acid
derived additives also include the salt of
1,3,4,6,7,8-hexahydro-2H-pyrimido[1 ,2- a]pyrimidine with the following bis
sulfonylimide: bis(trifluoromethylsulfonyl)amine. [0049] Suitable examples
of the additive include, but are not limited to salts of DBU (i
d-diazabicyclot AOlundec-y-ene) with the following sulfamic acids:
trifluoromethsulfamic acid, cyclohexylsulfamic acid, dicyclohexylsulfamic
acid,benzylsulfamic acid, and
(2,2,3,3,4,4,5,5,6,6-decafluorocyclohexyl)sulfamic acid. Additional
suitable examples include salts of DBN ( 1 ,5-diazabicyclo[4.3.0]non-5-
ene) with the following sulfamic acids: trifluoromethsulfamic acid,
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, benzylsulfamic acid,
and (2,2,3,3,4,4,5,5,6,6-decafluorocyclohexyl)sulfamic acid. Additional
suitable examples include salts of TPI (2,4,5-triphenyl-4,5-dihydro-1
/-/-imidazole) with the following sulfamic acids: trifluoromethsulfamic
acid, cyclohexylsulfamic acid, dicyclohexylsulfamic acid, benzylsulfamic
acid, and (2,2,3,3,4,4,5,5,6,6- decafluorocyclohexyl)sulfamic acid.
Additional suitable examples include salts of 2-phenyl-1H-benzimidazole
with the following sulfamic acids: trifluoromethsulfamic acid,
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, benzylsulfamic acid,
and (2,2,3,3,4,4,5,5,6,6-decafluorocyclohexyl)sulfamic acid. Additional
suitable examples include salts of 2,4,4-trimethyl-4,5-dihydro-1 ,3-
oxazole with the following sulfamic acids: trifluoromethsulfamic acid,
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, benzylsulfamic acid,
and (2,2,3,3,4,4,5,5,6,6-decafluorocyclohexyl)sulfamic acid. Additional
suitable examples include salts of 2-methyl-4,5-dihydro-1 ,3-thiazole with
the following sulfamic acids: trifluoromethsulfamic acid,
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, benzylsulfamic acid,
and (2,2,3,3,4,4,5,5,6,6- decafluorocyclohexyl)sulfamic acid. Additional
suitable examples include salts of 1,3,4,6,7,8-hexahydro-2/-/-pyrimido[1
,2-a]pyrimidine with the following sulfamic acids: trifluoromethsulfamic
acid, cyclohexylsulfamic acid, dicyclohexylsulfamic acid, benzylsulfamic
acid, and (2,2,3,3,4,4,5,5,6,6-decafluorocyclohexyl)sulfamic acid.
Additional suitable examples include salts of 2,3,4,7,8,9-hexahydro-6/-/-
pyrido[1 ,2-a]pyrimidin-6-onewith the following sulfamic acids:
trifluoromethsulfamic acid, cyclohexylsulfamic acid, dicyclohexylsulfamic
acid, benzylsulfamic acid, and
(2,2,3,3,4,4,5,5,6,6-decafluorocyclohexyl)sulfamic acid. Additional
suitable examples include salts of 1,1 ,2,3,3-pentamethylguanidine with the
following sulfamic acids: trifluoromethsulfamic acid, cyclohexylsulfamic
acid, dicyclohexylsulfamic acid, benzylsulfamic acid, and
(2,2,3,3,4,4,5,5,6,6- decafluorocyclohexyl)sulfamic acid.[0050] Preferred
sulfamic acid derived additives include salts of DBU ( 1,8-
diazabicyclo[5.4.0]undec-7-ene) with the following sulfamic acids:
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, benzylsulfamic acid,
and (2,2,3,3,4,4,5,5,6,6-decafluorocyclohexyl)sulfamic acid. Preferred
sulfamic acid derived additives also include salts of DBN (1 ,5-
diazabicyclo[4.3.0]non-5-ene) with the following sulfamic acids:
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, and benzylsulfamic
acid. Preferred sulfamic acid derived additives also include the salt of
TPI (2,4,5- triphenyl-4,5-dihydro-1 /-/-imidazole) with the following
sulfamic acid: trifluoromethsulfamic acid. Preferred sulfamic acid derived
additives also include the salt of 2-phenyl-1H-benzimidazole with the
following sulfamic acid: trifluoromethsulfamic acid. Preferred sulfamic
acid derived additives also include the salt of 1,3,4,6,7
,8-hexahydro-2H-pyrimido[1 ,2-a]pyrimidine with the following sulfamic acid
: cyclohexylsulfamic acid. Preferred sulfamic acid derived additives also
include the salt of 1,1 ,2,3,3-pentamethylguanidine with the following
sulfamic acid: cyclohexylsulfamic acid [0051] More preferred sulfamic acid
derived additives include salts of DBU ( 1,8-
diazabicyclo[5.4.0]undec-7-ene) with the following sulfamic acids:
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, and benzylsulfamic
acid. More preferred sulfamic acid derived additives also include salts of
DBN (1,5- 



diazabicyclo[4.3.0]non-5-ene) with the following sulfamic acids:
cyclohexylsulfamic acid, dicyclohexylsulfamic acid, and benzylsulfamic
acid. More preferred sulfamic acid derived additives also include the salt
of TPI (2,4,5- triphenyl-4,5-dihydro-1 /-/-imidazole) with the following
sulfamic acid: trifluoromethsulfamic acid. [0052] Suitable examples of the
additive include, but are not limited to salts of DBU (1
,8-diazabicyclo[5.4.0]undec-7-ene) with the following hydrogen sulfates:
methyl hydrogen sulfate, phenyl hydrogen sulfate, and benzyl hydrogen
sulfate.Additional suitable examples include salts of DBN (
1,5-diazabicyclo[4.3.0]non-5- ene) with the following hydrogen sulfates:
methyl hydrogen sulfate, phenyl hydrogen sulfate, and benzyl hydrogen
sulfate. Additional suitable examples include salts of TPI (2,4,
5-triphenyl-4,5-dihydro-1 /-/-imidazole) with the following hydrogen
sulfates methyl hydrogen sulfate, phenyl hydrogen sulfate, and benzyl
hydrogen sulfate. Additional suitable examples include salts of
2-phenyl-1Hbenzimidazole with the following hydrogen sulfates: methyl
hydrogen sulfate, phenyl hydrogen sulfate, and benzyl hydrogen sulfate.
Additional suitable examples include salts of 2,4,4-trimethyl-4,5-dihydro-1
,3-oxazole with the following hydrogen sulfates: methyl hydrogen sulfate,
phenyl hydrogen sulfate, and benzyl hydrogen sulfate. Additional suitable
examples include salts of 2- methyl-4,5-dihydro-1 ,3-thiazole with the
following hydrogen sulfates: methyl hydrogen sulfate, phenyl hydrogen
sulfate, and benzyl hydrogen sulfate. Additional suitable examples include
salts of 1,3,4, 6,7,8-hexahydro-2Hpyrimido[ 1 ,2-a]pyrimidine with the
following hydrogen sulfates: methyl hydrogen sulfate, phenyl hydrogen
sulfate, and benzyl hydrogen sulfate. Additional suitable examples include
salts of 2,3,4,7,8,9-hexahydro-6/-/-pyrido[1 ,2-a]pyrimidin-6-one with the
following hydrogen sulfates: methyl hydrogen sulfate, phenyl hydrogen
sulfate, and benzyl hydrogen sulfate. Additional suitable examples include
salts of 1, 1 ,2,3,3-pentamethylguanidine with the following hydrogen
sulfates: methyl hydrogen sulfate, phenyl hydrogen sulfate, and benzyl
hydrogen sulfate. [0053] Preferred hydrogen sulfate derived additives
include salts of DBU ( 1,8- diazabicyclo[5.4.0]undec-7-ene) with the
following hydrogen sulfates: methyl hydrogen sulfate, and phenyl hydrogen
sulfate. Preferred hydrogen sulfate derived additives also include salts of
DBN ( 1 ,5-diazabicyclo[4.3.0]non-5-ene) with the following hydrogen
sulfates: methyl hydrogen sulfate, phenyl hydrogen sulfate, and benzyl
hydrogen sulfate. Preferred hydrogen sulfate derived additives also include
salts of TPI (2,4,5-triphenyl-4,5-dihydro-1 /-/-imidazole) with the
following hydrogen sulfates methyl hydrogen sulfate, and phenyl hydrogen
sulfate. Preferred hydrogen sulfate derived additives also include salts
of1, 1 ,2,3,3-pentamethylguanidine with the following hydrogen sulfates:
methyl hydrogen sulfate and phenyl hydrogen sulfate. [0054] More preferred
hydrogen sulfate derived additives include salts of DBU ( 1
,8-diazabicyclo[5.4.0]undec-7-ene) with the following hydrogen sulfates:
methyl hydrogen sulfate, and phenyl hydrogen sulfate. More preferred
hydrogen sulfate derived additives also include salts of DBN (1
,5-diazabicyclo[4.3.0]non-5-ene) with the following hydrogen sulfates:
methyl hydrogen sulfate, and phenyl hydrogen sulfate. More preferred
hydrogen sulfate derived additives also include the salt of TPI
(2,4,5-triphenyl-4,5-dihydro-1 /-/-imidazole) with the following hydrogen
sulfate: methyl hydrogen sulfate. [0055] The concentration of the salt in
the photoresist composition may range from about 0.01% to about 5 wt% of
the non solvent portion of the photoresist composition. A preferred
concentration of the salt is from about 0.02% to about 2.5% of the
non-solvent portion of the photoresist composition. A more preferred
concentration of the salt is from about 0.03% to about 2.0% of the
non-solvent portion of the photoresist composition. A most preferred
concentration of the salt is from about 0.05% to about 1.25% of the
non-solvent portion of the photoresist composition. [0056] In one
embodiment, the ionic non-photosensitive additive in the photoresist
composition is a compound of Structure I0 (B+Ao) wherein the acid generated
upon photoactivation and A0 H+ differ in pKa values by at least about 0.5.
Advantages seen with the combination include improvements in profile, 



depth of focus, exposure latitude, particularly on reflective surfaces,
which minimizes the necessity for employing an antireflective layer.
Preferred salt cations for this embodiment are iminium cations resulting
from neutralization of a strong base. Examples of such strong bases
include, but are not limited to DBU and DBN. Examples of the acid
combinations for A0 H+ and the photoacidinclude, but are not limited to
tris sulfonyl methides with sulfonic acids, and bissulfonylimides with
sulfonic acids. [0057] In one embodiment, the basicity (pKb) of the
(optional) quencher in the photoresist composition and the conjugate base
of the salt cation used to form the iminium salt differ in pKb values by at
least about 0.5. The combination of quencher and salt can be employed to
fine tune the diffusivity of photogenerated or other acid, particularly in
the lower exposures areas around the edges of features to improve line edge
roughness. [0058] Combinations of quencher and salt in which the quencher
is a strong base and the conjugate base of the salt cation is a weaker base
or in which the quencher is a weak base and the conjugate acid of the salt
cation is a stronger base are preferred. Examples such combinations
include, but are not limited to, TPI with the DBN salt of a sulfonic acid
(e.g. p-toluene sulfonic acid), and DBN with the TPI salt of a sulfonic
acid (e.g. p-toluene sulfonic acid). [0059] In one embodiment, the ionic
non-photosensitive additive in the photoresist composition is a compound of
Structure Io (B+A0 ) and increases the shelf life of resists comprising
easily hydrolysable functional groups. [0060] It is known that maleic
polymers are sensitive to base catalyzed hydrolysis in presence of trace
amount of H2O in the formulation resulting in opening of maleic anhydride
ring and generation of carboxylic (maleic) acid. Lactone groups can also
ring open to carboxylate groups. The increase of carboxylic acid bounded to
the polymer in the formulation during the time of storage has a negative
impact on functional performance of the resist. The shift of photospeed,
footing, rounding of profiles, decrease of resolution, exposure latitude
and increased unexposed thickness loss are commonly observed issues. [0061]
The iminium salt appears to act in the photoresist as an acid
diffusioncontrol agent, yet not catalyze the hydrolysis of the anhydride or
lactone groups in the polymer. [0062] It is preferred that the iminium salt
employed in photoresist formulations containing resins with anhydride
groups or lactone groups have a anion of a relatively weak acid that is, in
general, not strong enough to efficiently remove the protecting group on
the polymer or is relatively weak but also bulky. Examples of such acids
are carboxylic acids and bulky, weaker sulfonic acids such as
camphorsulfonic acid. Preferred iminium salt cations are those of weaker
bases such as triphenylimidazole (TPI). [0063] If a quencher is also used
in the photoresist, it is preferred that the quencher be a relatively weak
base. [0064] The resin binder of the present invention is preferably a
poorly alkali soluble or alkali insoluble binder comprising one or more
blocked (masked) alkali solubilizing groups (acid sensitive groups). The
functionality blocking some or all of the alkali solubilizing groups is
acid sensitive. The presence of an acid catalyzes the deblocking of the
alkali solubilizing group and renders the polymer alkali soluble. Suitable
alkali solubilizing groups include, but are not limited to, carboxylic
acids, sulfonic acid, phenols, acidic alcohols, hydroxyimides,
hydroxymethylimides, and silanols. Suitable acidic hydroxyl, carboxyl and
sulfamido groups are further described in US Patent Appl. 2006/01 10677.
Examples of monomeric units containing alkali soluble monomeric units after
deblocking include, but are not limited to,wherein R3 1 is independently a
hydrogen atom, a CrC 3 alkyl group, or a C1-C3 perfluorinated alkyl group;
R32 , R33 and R34 are independently a hydrogen atom or a CrC 6 alkyl group,
or a CrC 3 perfluorinated alkyl group. Examples ofpreferred R3 1 groups
include, but are not limited to, hydrogen, methyl or trifluoromethyl. The
preferred examples of R32, R33 and R34 include, but are not limited to
hydrogen, methyl, ethyl, propyl, trifluoromethyl or cyclohexyl. [0065] Any
number of acid-sensitive protecting groups, known to those skilled in the
art, may be employed. Preferred acid-sensitive protecting groups include
tertiary alkyl groups, a-alkoxy alkyl groups, arylisopropyl and alicyclic
substituted 



isopropyl groups. Specific acid-sensitive protecting groups include, but
are not limited to, t-butyl, 1,1-dimethylpropyl, 1-methyl-1 -cyclohexyl,
2-isopropyl-2- adamantyl, tetrahydropyran-2-yl, methoxy methyl, ethoxy
ethyl and the like. Examples of suitable blocked alkali solubilizing groups
include, but are not limited to, tertiary alkyl esters such as t-butyl
esters, alpha alkoxy esters, t-butoxyphenyl, t-butoxyimido,
t-butoxycarbonyloxy, and t-butoxymethylimido. Examples of blocked alkali
solubilizing groups can be found in US Patent Nos. 5,468,589, 4,491,628,
5,679,495, 6,379,861 , 6,329,125, 6,440,636, 6,830867, 6,136,501 and
5,206,317 and U.S. Pat. Appl. Nos. 2007/0077519 and 2008/0081289, which are
incorporated herein by references. [0066] Examples of suitable monomers
containing blocked alkali solubilizing groups include, but are not limited
to, t-butyl methacrylate, t-butyl acrylate, and monomers represented by the
structures below:TITLE OF INVENTION AZEOTROPIC AND AZEOTROPE-LIKE
COMPOSITIONS OF Z-1,1,1 ,4,4,4-HEXAFLUORO-2-BUTENE This application claims
priority of U.S. Patent Applications 61/183203 and 61/183197 filed June 2 ,
2009, U.S. Patent Applications 61/286868, 61/286872, 61/286870 and
61/286863 filed December 16, 2009, U.S. Patent Applications 61/293763,
61/293765 and 61/293767 filed January 11, 2010, U.S. Patent Application
61/296547 filed January 20, 2010. BACKGROUND OF THE INVENTION Field of the
Disclosure The present disclosure relates to azeotropic or azeotrope-like
compositions of Z- 1,1,1 ,4,4,4-hexafluoro-2-butene. Description of Related
Art Many industries have been working for the past few decades to find
replacements for the ozone depleting chlorofluorocarbons (CFCs) and
hydrochlorofluorocarbons (HCFCs). The CFCs and HCFCs have been employed in
a wide range of applications, including their use as aerosol propellants,
refrigerants, cleaning agents, expansion agents for thermoplastic and
thermoset foams, heat transfer media, gaseous dielectrics, fire
extinguishing and suppression agents, power cycle working fluids,
polymerization media, particulate removal fluids, carrier fluids, buffing
abrasive agents, and displacement drying agents. In the search for
replacements for these versatile compounds, many industries have turned to
the use of hydrofluorocarbons (HFCs). The HFCs do not contribute to the
destruction of stratospheric ozone, but are of concern due to their
contribution to the "greenhouse effect", i.e., they contribute to global
warming. As a result of their contribution to global warming, the HFCs have
come under scrutiny, and their widespread use may also be limited in the
future. Thus, there is a need for compositions that do not contribute to
the destruction of stratospheric ozone and also have low global warming
potentials (GWPs). Certain hydrofluoroolefins, such as
1,1,1,4,4,4-hexafluoro-2-butene (CF3CH=CHCF 3, FC-1336mzz, FO-1336mzz), are
believed to meet both goals. SUMMARY OF THE INVENTION This application
includes ten different types of azeotropic or azeotrope-like mixtures. This
disclosure provides a composition consisting essentially of (a) Z-FO-
1336mzz and (b) a component selected from the group consisting of ethanol,
2-chloro- 3,3,3-trifluoropropene, methanol, E-1,1
,1,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene, methyl
acetate, acetone, chloroform, n-hexane and 1-chloro-3,3,3-
trifluoropropene; wherein said component is present in an effective amount
to form an azeotrope-like combination with the Z-1,1,1
,4,4,4-hexafluoro-2-butene. This disclosure also provides a composition
consisting essentially of (a) Z-FO- 1336mzz and (b) a component selected
from the group consisting of ethanol, methanol, E-1,1,1
,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene, chloroform
and nhexane; wherein said component is present in an effective amount to
form an azeotropic combination with the Z-1 ,1,1
,4,4,4-hexafluoro-2-butene. BRIEF SUMMARY OF THE DRAWINGS FIG. 1 - FIG. 1
is a graphical representation of an azeotrope and azeotrope-like 



compositions consisting essentially of Z-FO-1336mzz and ethanol at a
temperature of about 50.0 0C. FIG. 2 - FIG. 2 is a graphical representation
of azeotrope-like compositions consisting essentially of Z-FO-1336mzz and
2-chloro-3,3,3-trifluoropropene at a temperature of about 20.0 0C. FIG. 3 -
FIG. 3 is a graphical representation of an azeotrope and azeotrope-like
compositions consisting essentially of Z-FO-1336mzz and methanol at a
temperature of about 50.0 0C. FIG. 4 - FIG. 4 is a graphical representation
of an azeotrope and azeotrope-like compositions consisting essentially of
Z-FO-1336mzz and E-1,1,1,4,4,5,5,5-octafluoro-2- pentene at a temperature
of about 40.0 0C. FIG. 5 - FIG. 5 is a graphical representation of an
azeotrope and azeotrope-like compositions consisting essentially of
Z-FO-1336mzz and 2-bromo-3,3,3-trifluoropropene at a temperature of about
29.6 0C. FIG. 6 - FIG. 6 is a graphical representation of azeotrope-like
compositions consisting essentially of Z-FO-1336mzz and methyl acetate at a
temperature of about 50.0 0C. FIG. 7 - FIG. 7 is a graphical representation
of azeotrope-like compositions consisting essentially of Z-FO-1 336mzz and
acetone at a temperature of about 50.0 0C. FIG. 8 - FIG. 8 is a graphical
representation of an azeotrope and azeotrope-like compositions consisting
essentially of Z-FO-1 336mzz and chloroform at a temperature of about 60.0
0C.FIG. 9 - FIG. 9 is a graphical representation of an azeotrope and
azeotrope-like compositions consisting essentially of Z-FO-1336mzz and
n-hexane at a temperature of about 60.0 0C. FIG. 10 - FIG. 10 is a
graphical representation of azeotrope-like compositions consisting
essentially of Z-FO-1336mzz and 1-chloro-3,3,3-trifluoropropene at a
temperature of about 24.7 0C. DETAILED DESCRIPTION OF THE INVENTION In many
applications, the use of a pure single component or an azeotropic or
azeotrope-like mixture is desirable. For example, when a blowing agent
composition (also known as foam expansion agents or foam expansion
compositions) is not a pure single component or an azeotropic or
azeotrope-like mixture, the composition may change during its application
in the foam forming process. Such change in composition could detrimentally
affect processing or cause poor performance in the application. Also, in
refrigeration applications, a refrigerant is often lost during operation
through leaks in shaft seals, hose connections, soldered joints and broken
lines. In addition, the refrigerant may be released to the atmosphere
during maintenance procedures on refrigeration equipment. If the
refrigerant is not a pure single component or an azeotropic or
azeotrope-like composition, the refrigerant composition may change when
leaked or discharged to the atmosphere from the refrigeration equipment.
The change in refrigerant composition may cause the refrigerant to become
flammable or to have poor refrigeration performance. Accordingly, there is
a need for using azeotropic or azeotrope-like mixtures in these and other
applications, for example azeotropic or azeotrope-like mixtures containing
Z-1 ,1,1,4,4,4-hexafluoro-2-butene (Z-CF3CH=CHCF 3, Z-FO-1336mzz, Z-FC-
1336mzz, Z-HFO-1336mzz). Before addressing details of embodiments described
below, some terms are defined or clarified. FO-1 336mzz may exist as one of
two configu rational isomers, E or Z. FO- 1336mzz as used herein refers to
the isomers, Z-FO-1336mzz or E-FO-1336mzz, as well as any combinations or
mixtures of such isomers. As used herein, the terms "comprises,"
"comprising," "includes," "including," "has," "having" or any other
variation thereof, are intended to cover a non-exclusive inclusion. For
example, a process, method, article, or apparatus that comprises a list of
elements is not necessarily limited to only those elements but may include
other elements not expressly listed or inherent to such process, method,
article, or apparatus. Further, unless expressly stated to the contrary,
"or" refers to an inclusive or and not to an exclusive or. For example, a
condition A or B is satisfied by any one of the following: A is true (or
present) and B is false (or not present), A is false (or not present) and B
is true (or present), and both A and B are true (or present).Also, use of
"a" or "an" are employed to describe elements and components 



described herein. This is done merely for convenience and to give a general
sense of the scope of the invention. This description should be read to
include one or at least one and the singular also includes the plural
unless it is obvious that it is meant otherwise. Unless otherwise defined,
all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this
invention belongs. Although methods and materials similar or equivalent to
those described herein can be used in the practice or testing of
embodiments of the present invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other
references mentioned herein are incorporated by reference in their
entirety, unless a particular passage is cited. In case of conflict, the
present specification, including definitions, will control. In addition,
the materials, methods, and examples are illustrative only and not intended
to be limiting. Z-FO-1336mzz is a known compound, and its preparation
method has been disclosed, for example, by Swearingen in U.S. Patent
Application Publication US 2008- 0269532 A1, hereby incorporated by
reference in its entirety. This application includes azeotropic or
azeotrope-like compositions comprising ZFO- 1336mzz. In some embodiments of
this invention, the composition consists essentially of: (a) Z-1,1,1
,4,4,4-hexafluoro-2-butene; and (b) a component selected from the group
consisting of ethanol, 2-chloro-3,3,3-trifluoropropene, methanol, E-1
,1,1,4,4,5,5,5- octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene,
methyl acetate, acetone, chloroform, n-hexane and
1-chloro-3,3,3-trifluoropropene; wherein said component is present in an
effective amount to form an azeotrope-like combination with the Z- 1,1,1
,4,4,4-hexafluoro-2-butene. In some embodiments of this invention, the
composition consists essentially of: (a) Z-1,1,1
,4,4,4-hexafluoro-2-butene; and (b) a component selected from the group
consisting of ethanol, methanol, E-1,1,1,4,4,5,5,5-octafluoro-2-pentene,
2-bromo-3,3,3- trifluoropropene, chloroform and n-hexane; wherein said
component is present in an effective amount to form an azeotropic
combination with the Z-1 , 1 ,1 ,4,4,4-hexafluoro-2- butene. In some
embodiments of this invention, the component is ethanol and the composition
consists essentially of (a) Z-FO-1336mzz and (b) ethanol; wherein the
ethanol is present in an effective amount to form an azeotropic or
azeotrope-like mixture with Z-FO-1336mzz. In some embodiments of this
invention, the component is 2-chloro-3,3,3- trifluoropropene and the
composition consists essentially of (a) Z-FO-1336mzz and (b) 2-
chloro-3,3,3-trifluoropropene; wherein the 2-chloro-3,3,3-trifluoropropene
is present in an effective amount to form an azeotrope-like mixture with
Z-FO-1336mzz.In some embodiments of this invention, the component is
methanol and the composition consists essentially of (a) Z-FO-1336mzz and
(b) methanol; wherein the methanol is present in an effective amount to
form an azeotropic or azeotrope-like mixture with Z-FO-1336mzz. In some
embodiments of this invention, the component is E-1 ,1,1,4,4,5,5,5-
octafluoro-2-pentene and the composition consists essentially of (a)
Z-FO-1336mzz and (b) E-1,1,1,4,4,5,5,5-octafluoro-2-pentene; wherein the
E-1,1 ,1 ,4,4,5,5,5-octafluoro-2- pentene is present in an effective amount
to form an azeotropic or azeotrope-like mixture with Z-FO-1336mzz. In some
embodiments of this invention, the component is 2-bromo-3,3,3-
trifluoropropene and the composition consists essentially of (a)
Z-FO-1336mzz and (b) 2- bromo-3,3,3-trifluoropropene; wherein the
2-bromo-3,3,3-trifluoropropene is present in an effective amount to form an
azeotropic or azeotrope-like mixture with Z-FO-1336mzz. In some embodiments
of this invention, the component is methyl acetate and the composition
consists essentially of (a) Z-FO-1336mzz and (b) methyl acetate; wherein
the methyl acetate is present in an effective amount to form an
azeotrope-like mixture with Z-FO-1336mzz. In some embodiments of this
invention, the component is acetone and the composition consists
essentially of (a) Z-FO-1336mzz and (b) acetone; wherein the acetone is
present in an effective amount to form an azeotrope-like mixture with Z-FO-
1336mzz. 



In some embodiments of this invention, the component is chloroform and the
composition consists essentially of (a) Z-FO-1336mzz and (b) chloroform;
wherein the chloroform is present in an effective amount to form an
azeotropic or azeotrope-like mixture with Z-FO-1336mzz. In some embodiments
of this invention, the component is n-hexane and the composition consists
essentially of (a) Z-FO-1336mzz and (b) n-hexane; wherein the nhexane is
present in an effective amount to form an azeotropic or azeotrope-like
mixture with Z-FO-1336mzz. In some embodiments of this invention, the
component is 1-chloro-3,3,3- trifluoropropene and the composition consists
essentially of (a) Z-FO-1336mzz and (b) 1- chloro-3,3,3-trifluoropropene;
wherein the 1-chloro-3,3,3-trifluoropropene is present in an effective
amount to form an azeotrope-like mixture with Z-FO-1336mzz. By effective
amount is meant an amount, which, when combined with Z-FO- 1336mzz, results
in the formation of an azeotropic or azeotrope-like mixture. This
definition includes the amounts of each component, which amounts may vary
depending on the pressure applied to the composition so long as the
azeotropic or azeotrope-like compositions continue to exist at the
different pressures, but with possible different boiling points. Therefore,
effective amount includes the amounts, such as may be expressed in weight
or mole percentages, of each component of the compositions of theinstant
invention which form azeotropic or azeotrope-like compositions at
temperatures or pressures other than as described herein. As recognized in
the art, an azeotropic composition is an admixture of two or more different
components which, when in liquid form under a given pressure, will boil at
a substantially constant temperature, which temperature may be higher or
lower than the boiling temperatures of the individual components, and which
will provide a vapor composition essentially identical to the overall
liquid composition undergoing boiling (see, e.g., M. F. Doherty and M.F.
Malone, Conceptual Design of Distillation Systems, McGraw-Hill (New York),
2001 , 185-186, 351-359). Accordingly, the essential features of an
azeotropic composition are that at a given pressure, the boiling point of
the liquid composition is fixed and that the composition of the vapor above
the boiling composition is essentially that of the overall boiling liquid
composition (i.e., no fractionation of the components of the liquid
composition takes place). It is also recognized in the art that both the
boiling point and the weight percentages of each component of the
azeotropic composition may change when the azeotropic composition is
subjected to boiling at different pressures. Thus, an azeotropic
composition may be defined in terms of the unique relationship that exists
among the components or in terms of the compositional ranges of the
components or in terms of exact weight percentages of each component of the
composition characterized by a fixed boiling point at a specified pressure.
For the purpose of this invention, an azeotrope-like composition means a
composition that behaves like an azeotropic composition (i.e., has constant
boiling characteristics or a tendency not to fractionate upon boiling or
evaporation). Hence, during boiling or evaporation, the vapor and liquid
compositions, if they change at all, change only to a minimal or negligible
extent. This is to be contrasted with nonazeotrope- like compositions in
which during boiling or evaporation, the vapor and liquid compositions
change to a substantial degree. Additionally, azeotrope-like compositions
exhibit dew point pressure and bubble point pressure with virtually no
pressure differential. That is to say that the difference in the dew point
pressure and bubble point pressure at a given temperature will be a small
value. In this invention, compositions with a difference in dew point
pressure and bubble point pressure of less than or equal to 5 percent
(based upon the bubble point pressure) is considered to be azeotrope-like.
It is recognized in this field that when the relative volatility of a
system approaches 1.0, the system is defined as forming an azeotropic or
azeotrope-like composition. Relative volatility is the ratio of the
volatility of component 1 to the volatility of component 2 . The ratio of
the mole fraction of a component in vapor to that in liquid is the
volatility of the component. To determine the relative volatility of any
two compounds, a method known as the PTx method can be used. In this
procedure, the total absolute pressure in a cell ofknown volume is measured
at a constant temperature for various compositions of the two 



compounds. Use of the PTx Method is described in detail in "Phase
Equilibrium in Process Design", Wiley-lnterscience Publisher, 1970, written
by Harold R. Null, on pages 124 to 126; hereby incorporated by reference.
These measurements can be converted into equilibrium vapor and liquid
compositions in the PTx cell by using an activity coefficient equation
model, such as the Non-Random, Two-Liquid (NRTL) equation, to represent
liquid phase nonidealities. Use of an activity coefficient equation, such
as the NRTL equation is described in detail in "The Properties of Gases and
Liquids," 4th edition, published by McGraw Hill, written by Reid, Prausnitz
and Poling, on pages 241 to 387, and in "Phase Equilibria in Chemical
Engineering," published by Butterworth Publishers, 1985, written by Stanley
M. Walas, pages 165 to 244. Both aforementioned references are hereby
incorporated by reference. Without wishing to be bound by any theory or
explanation, it is believed that the NRTL equation, together with the PTx
cell data, can sufficiently predict the relative volatilities of the Z-1
,1,1,4,4,4-hexafluoro-2-butene-containing compositions of the present
invention and can therefore predict the behavior of these mixtures in
multi-stage separation equipment such as distillation columns. It was found
through experiments that Z-FO-1336mzz and ethanol (CH3CH2OH) form
azeotropic or azeotrope-like compositions. To determine the relative
volatility of this binary pair, the PTx method described above was used.
The total absolute pressure in a PTx cell of known volume was measured at
constant temperature for various binary compositions. These measurements
were then reduced to equilibrium vapor and liquid compositions in the cell
using the NRTL equation. The vapor pressure measured versus the
compositions in the PTx cell for Z-FO- 1336mzz/ethanol mixture is shown in
FIG. 1, which graphically illustrates the formation of an azeotropic and
azeotrope-like composition consisting essentially of Z-FO-1336mzz and
ethanol as indicated by a mixture of about 93.9 mole % Z-1,1,1
,4,4,4-hexafluoro-2- butene and 6.1 mole % ethanol having the highest
pressure over the range of compositions at this temperature. Based upon
these findings, it has been calculated that Z-FO-1336mzz and ethanol form
azeotropic compositions ranging from about 96.1 mole percent to about 88.5
mole percent Z-FO-1336mzz and from about 3.9 mole percent to about 11.5
mole percent ethanol (which form azeotropic compositions boiling at a
temperature of from about -40 0C to about 140 0C and at a pressure of from
about 0.3 psia (2.1 kPa) to about 244 psia (1682 kPa)). Some embodiments of
azeotropic compositions are listed in Table 1. Table 1 Azeotropic
compositionsAdditionally, azeotrope-like compositions containing
Z-FO-1336mzz and ethanol may also be formed. Such azeotrope-like
compositions exist around azeotropic compositions. Some embodiments of
azeotrope-like compositions are listed in Table 2 . Additional embodiments
of azeotrope-like compositions are listed in Table 3 Table 2 Azeotrope-like
compositions Table 3 Azeotrope-like compositionsIt was found through
experiments that Z-FO-1 336mzz and 2-chloro-3,3,3- trifluoropropene
(CF3CCI=CH2, FO-1233xf) form azeotrope-like compositions. To determine the
relative volatility of this binary pair, the PTx method described above was
used. The total absolute pressure in a PTx cell of known volume was
measured at constant temperature for various binary compositions. These
measurements were then reduced to equilibrium vapor and liquid compositions
in the cell using the NRTL equation. The vapor pressure measured versus the
compositions in the PTx cell for Z-FO-
1336mzz/2-chloro-3,3,3-trifluoropropene mixture is shown in FIG. 2 , which
illustrates graphically the formation of azeotrope-like compositions
consisting essentially of from about 1 to about 16 mole %
Z-1,1,1,4,4,4-hexafluoro-2-butene and from about 99 to about 84 mole %
2-chloro-3,3,3-trifluoropropene at about 20.0 0C and about 18 psia (124
kPa). FIG. 2 also illustrates graphically the formation of azeotrope-like
compositions consisting essentially of from about 94 to about 99 mole %
Z-1, 1,1,4,4,4-hexafluoro-2- butene and from about 6 to about 1 mole %
2-chloro-3,3,3-trifluoropropene at about 20.0 0C and about 9 psia (62 kPa).
Some embodiments of azeotrope-like compositions are listed in Table 4 .
Additional embodiments of azeotrope-like compositions are listed in Table 5
. Table 4 Azeotrope-like compositionsTable 5 Azeotrope-like compositions 



It was found through experiments that Z-FO-1 336mzz and methanol (CH3OH)
form azeotropic or azeotrope-like compositions. To determine the relative
volatility of this binary pair, the PTx method described above was used.
The total absolute pressure in a PTx cell of known volume was measured at
constant temperature for various binary compositions. These measurements
were then reduced to equilibrium vapor and liquid compositions in the cell
using the NRTL equation. The vapor pressure measured versus the
compositions in the PTx cell for Z-FO- 1336mzz/methanol mixture is shown in
FIG. 3 , which illustrates graphically the formation of an azeotrope and
azeotrope-like compositions of Z-1 , 1 ,1 ,4,4,4-hexafluoro-2-butene and
methanol at 50.0 0C, as indicated by a mixture of about 82.8 mole % Z-1 ,1
,1 ,4,4,4- hexafluoro-2-butene and 17.2 mole % methanol having the highest
pressure over the range of compositions at this temperature. Based upon
these findings, it has been calculated that Z-FO-1 336mzz and methanol form
azeotropic compositions ranging from about 95.6 mole percent to about 70.4
mole percent Z-FO-1 336mzz and from about 4.4 mole percent to about 29.6
mole percent methanol (which form azeotropic compositions boiling at a
temperature of from about -40 0C to about 120 0C and at a pressure of from
about 0.3 psia (2.1 kPa) to about 208 psia (1434 kPa)). Some embodiments of
azeotropic compositions are listed in Table 6 .Table 6 Azeotropic
compositions Additionally, azeotrope-like compositions containing
Z-FO-1336mzz and methanol may also be formed. Such azeotrope-like
compositions exist around azeotropic compositions. Some embodiments of
azeotrope-like compositions are listed in Table 7 . Additional embodiments
of azeotrope-like compositions are listed in Table 8 . Table 7
Azeotrope-like compositionsIt was found through experiments that Z-FO-1
336mzz and E-1, 1,1,4,4, 5,5,5- octafluoro-2-pentene (E-CF3CH=CHCF2CF3,
E-FO-1438mzz, trans-FO-1438mzz, E-HFO- 1438mzz) form azeotropic or
azeotrope-like compositions. To determine the relative volatility of this
binary pair, the PTx method described above was used. The total absolute
pressure in a PTx cell of known volume was measured at constant temperature
for various binary compositions. These measurements were then reduced to
equilibrium vapor and liquid compositions in the cell using the NRTL
equation. The vapor pressure measured versus the compositions in the PTx
cell for Z-FO- 1336mzz/E-FO-1438mzz mixture is shown in FIG. 4 , which
illustrates graphically the formation of an azeotrope and azeotrope-like
compositions of Z-1,1,1,4,4,4-hexafluoro-2- butene and E-FO-1438mzz at 40.0
0C, as indicated by a mixture of about 26.2 mole % Z-
1,1,1,4,4,4-hexafluoro-2-butene and 73.8 mole % E-FO-1438mzz having the
highest pressure over the range of compositions at this temperature. Based
upon these findings, it has been calculated that Z-FO-1 336mzz and E-FO-
1438mzz form azeotropic compositions ranging from about 39.4 mole percent
to about 17.5 mole percent Z-FO-1 336mzz and from about 60.6 mole percent
to about 82.5 mole percent E-FO-1438mzz (which form azeotropic compositions
boiling at a temperature of from about -40 0C to about 140 0C and at a
pressure of from about 0.4 psia (2.8 kPa) to about 281 psia (1937 kPa)).
Some embodiments of azeotropic compositions are listed in Table 9 . Table 9
Azeotropic compositions Additionally, azeotrope-like compositions
containing Z-FO-1 336mzz and E-FO- 1438mzz may also be formed. Such
azeotrope-like compositions exist around azeotropic compositions. Some
embodiments of azeotrope-like compositions are listed in Table 10.
Additional embodiments of azeotrope-like compositions are listed in Table
11. Table 10 Azeotrope-like compositionsIt was found through experiments
that Z-FO-1336mzz and 2-bromo-3,3,3- trifluoropropene (CF3CBr=CH2,
HBFO-1233xfB, FO-1233xfB) form azeotropic or azeotrope-like compositions.
To determine the relative volatility of this binary pair, the PTx method
described above was used. The total absolute pressure in a PTx cell of
known volume was measured at constant temperature for various binary
compositions. These measurements were then reduced to equilibrium vapor and
liquid compositions in the cell using the NRTL equation. The vapor pressure
measured versus the compositions in the PTx cell for Z-FO-
1336mzz/HBFO-1233xfB mixture is shown in FIG. 5 , which illustrates
graphically the formation of an azeotrope and azeotrope-like compositions
of Z-1,1,1,4,4,4-hexafluoro-2- 



butene and HBFO-1233xfB at 29.6 0C, as indicated by a mixture of about 54.7
mole % Z1,1,1,4,4,4-hexafluoro-2-butene and 45.3 mole % HBFO-1233xfB having
the highest pressure over the range of compositions at this temperature.
Based upon these findings, it has been calculated that Z-FO-1336mzz and
HBFO-1233xfB form azeotropic compositions ranging from about 41.2 mole
percent to about 75.1 mole percent Z-FO-1336mzz and from about 58.8 mole
percent to about 24.9 mole percent HBFO-1233xfB (which form azeotropic
compositions boiling at a temperature of from about -50 0C to about 160 0C
and at a pressure of from about 0.2 psia (1.4 kPa) to about 349 psia (2406
kPa)). Some embodiments of azeotropic compositions are listed in Table 12.
Table 12 Azeotropic compositions Additionally, azeotrope-like compositions
containing Z-FO-1336mzz and HBFO- 1233xfB may also be formed. Such
azeotrope-like compositions exist around azeotropic compositions. Some
embodiments of azeotrope-like compositions are listed in Table 13.
Additional embodiments of azeotrope-like compositions are listed in Table
14. Table 13 Azeotrope-like compositionsTable 14 Azeotrope-like
compositions It was found through experiments that Z-FO-1336mzz and methyl
acetate (CH3C(O)OCH3) form azeotrope-like compositions. To determine the
relative volatility of this binary pair, the PTx method described above was
used. The total absolute pressure in a PTx cell of known volume was
measured at constant temperature for various binary compositions. These
measurements were then reduced to equilibrium vapor and liquid compositions
in the cell using the NRTL equation. The vapor pressure measured versus the
compositions in the PTx cell for Z-FO- 1336mzz/methyl acetate mixture is
shown in FIG. 6 , which illustrates graphically the formation of
azeotrope-like compositions consisting essentially of from about 1 to about
10 mole % Z-1,1,1 ,4,4,4-hexafluoro-2-butene and from about 99 to about 90
mole % methyl acetate at about 50.0 0C and about 12 psia (83 kPa). FIG. 6
also illustrates graphically the formation of azeotrope-like compositions
consisting essentially of from about 93 to about 99 mole %
Z-1,1,1,4,4,4-hexafluoro-2-butene and from about 7 to about 1 mole % methyl
acetate at about 50.0 0C and about 25 psia (173 kPa). Some embodiments of
azeotrope-like compositions are listed in Table 15. Additional embodiments
of azeotrope-like compositions are listed in Table 16.Table 15
Azeotrope-like compositions It was found through experiments that
Z-FO-1336mzz and acetone (CH3C(O)CH3) form azeotrope-like compositions. To
determine the relative volatility of this binary pair, the PTx method
described above was used. The total absolute pressure in a PTx cell of
known volume was measured at constant temperature for various
binarycompositions. These measurements were then reduced to equilibrium
vapor and liquid compositions in the cell using the NRTL equation. The
vapor pressure measured versus the compositions in the PTx cell for Z-FO-
1336mzz/acetone mixture is shown in FIG. 7 , which illustrates graphically
the formation of azeotrope-like compositions consisting essentially of from
about 1 to about 23 mole % Z- 1,1,1,4,4,4-hexafluoro-2-butene and from
about 99 to about 77 mole % acetone at about 50.0 0C and about 13 psia (90
kPa). Some embodiments of azeotrope-like compositions are listed in Table
17. Additional embodiments of azeotrope-like compositions are listed in
Table 18. Table 17 Azeotrope-like compositionsIt was found through
experiments that Z-FO-1 336mzz and chloroform (CHCI3) form azeotropic or
azeotrope-like compositions. To determine the relative volatility of this
binary pair, the PTx method described above was used. The total absolute
pressure in a PTx cell of known volume was measured at constant temperature
for various binary compositions. These measurements were then reduced to
equilibrium vapor and liquid compositions in the cell using the NRTL
equation. The vapor pressure measured versus the compositions in the PTx
cell for Z-FO- 1336mzz/chloroform mixture is shown in FIG. 8 , which
illustrates graphically the formation of an azeotropic composition of Z-1 ,
1 , 1 ,4,4,4-hexafluoro-2-butene and chloroform at 60.0 0C, as indicated by
a mixture of about 86.3 mole % Z-1, 1,1 ,4,4,4- hexafluoro-2-butene and
13.7 mole % chloroform having the highest pressure over the range of
compositions at this temperature. Based upon these findings, it has been
calculated that Z-FO-1 336mzz and chloroform form azeotropic compositions
ranging from about 79.1 mole percent to about 93.8 mole percent Z-FO-1
336mzz and from about 20.9 mole percent to about 6.2 mole 



percent chloroform (which form azeotropic compositions boiling at a
temperature of from about -40 0C to about 140 0C and at a pressure of from
about 0.4 psia (2.7 kPa) to about 238 psia (1641 kPa)). Some embodiments of
azeotropic compositions are listed in Table 19. Table 19 Azeotropic
compositions Additionally, azeotrope-like compositions containing Z-FO-1
336mzz and chloroform may also be formed. Such azeotrope-like compositions
exist around azeotropic compositions. Some embodiments of azeotrope-like
compositions are listed in Table 20. Additional embodiments of
azeotrope-like compositions are listed in Table 21. Table 20 Azeotrope-like
compositionsTable 2 1 Azeotrope-like compositions It was found through
experiments that Z-FO-1 336mzz and n-hexane (CH 3CH2CH2CH2CH2CH3) form
azeotropic or azeotrope-like compositions. To determine the relative
volatility of this binary pair, the PTx method described above was used.
The total absolute pressure in a PTx cell of known volume was measured at
constant temperature for various binary compositions. These measurements
were then reduced to equilibrium vapor and liquid compositions in the cell
using the NRTL equation. The vapor pressure measured versus the
compositions in the PTx cell for Z-FO- 1336mzz/n-hexane mixture is shown in
FIG. 9 , which illustrates graphically the formation of an azeotropic
composition of Z-1 ,1,1,4,4,4-hexafluoro-2-butene and n-hexane at 60.0 0C,
as indicated by a mixture of about 84.9 mole %
Z-1,1,1,4,4,4-hexafluoro-2-butene and 15.1 mole % n-hexane having the
highest pressure over the range of compositions at this temperature. Based
upon these findings, it has been calculated that Z-FO-1 336mzz and nhexane
form azeotropic compositions ranging from about 8 1.2 mole percent to about
96.0 mole percent Z-FO-1 336mzz and from about 18.8 mole percent to about
4.0 molepercent n-hexane (which form azeotropic compositions boiling at a
temperature of from about -40 0C to about 140 0C and at a pressure of from
about 0.4 psia (2.7 kPa) to about 237 psia (1634 kPa)). Some embodiments of
azeotropic compositions are listed in Table 22. Table 22 Azeotropic
compositions Additionally, azeotrope-like compositions containing
Z-FO-1336mzz and nhexane may also be formed. Such azeotrope-like
compositions exist around azeotropic compositions. Some embodiments of
azeotrope-like compositions are listed in Table 23. Additional embodiments
of azeotrope-like compositions are listed in Table 24. Table 23
Azeotrope-like compositions Table 24 Azeotrope-like compositionsIt was
found through experiments that Z-FO-1336mzz and 1-chloro-3,3,3-
trifluoropropene (CF3CH=CHCI, HCFO-1233zd) form azeotrope-like
compositions. To determine the relative volatility of this binary pair, the
PTx method described above was used. The total absolute pressure in a PTx
cell of known volume was measured at constant temperature for various
binary compositions. These measurements were then reduced to equilibrium
vapor and liquid compositions in the cell using the NRTL equation. The
vapor pressure measured versus the compositions in the PTx cell for Z-FO-
1336mzz/HCFO-1233zd mixture is shown in FIG. 10, which illustrates
graphically the formation of azeotrope-like compositions consisting
essentially of from about 1 to about 35 mole % Z-1 , 1 ,1
,4,4,4-hexafluoro-2-butene and from about 99 to about 65 mole % HCFO-1233zd
at about 24.7 0C and about 17.5 psia (121 kPa). FIG. 10 also illustrates
graphically the formation of azeotrope-like compositions consisting
essentially of from about 94 to about 99 mole %
Z-1,1,1,4,4,4-hexafluoro-2-butene and from about 6 to about 1 mole %
HCFO-1233zd at about 24.7 0C and about 11 psia (76 kPa). Some embodiments
of azeotrope-like compositions are listed in Table 25. Additional
embodiments of azeotrope-like compositions are listed in Table 26. Table 25
Azeotrope-like compositionsTable 26 Azeotrope-like compositions The
azeotropic or azeotrope-like compositions of the present invention can be
prepared by any convenient method including mixing or combining the desired
amounts. In one embodiment of this invention, an azeotropic or
azeotrope-like composition can be prepared by weighing the desired
component amounts and thereafter combining them in an appropriate
container. The azeotropic or azeotrope-like compositions of the present
invention can be used in a wide range of applications, including their use
as aerosol propellants, 



refrigerants, solvents, cleaning agents, blowing agents (foam expansion
agents) for thermoplastic and thermoset foams, heat transfer media, gaseous
dielectrics, fire extinguishing and suppression agents, power cycle working
fluids, polymerization media, particulate removal fluids, carrier fluids,
buffing abrasive agents, and displacement drying agents. One embodiment of
this invention provides a process for preparing a thermoplastic or
thermoset foam. The process comprises using an azeotropic or azeotrope-like
composition as a blowing agent, wherein said azeotropic or azeotrope-like
composition consists essentially of Z-1 ,1,1 ,4,4,4-hexafluoro-2-butene and
a component selected from the group consisting of ethanol,
2-chloro-3,3,3-trifluoropropene, methanol, E-1,1,1
,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene, methyl
acetate, acetone, chloroform, n-hexane and 1-chloro-3,3,3-trifluoropropene.
Another embodiment of this invention provides a process for producing
refrigeration. The process comprises condensing an azeotropic or
azeotrope-like composition and thereafter evaporating said azeotropic or
azeotrope-like composition inthe vicinity of the body to be cooled, wherein
said azeotropic or azeotrope-like composition consists essentially of Z-1
,1,1 ,4,4,4-hexafluoro-2-butene and a component selected from the group
consisting of ethanol, 2-chloro-3,3,3-trifluoropropene, methanol, E-1,1,1
,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene, methyl
acetate, acetone, chloroform, n-hexane and 1-chloro-3,3,3-trifluoropropene.
Another embodiment of this invention provides a process using an azeotropic
or azeotrope-like composition as a solvent, wherein said azeotropic or
azeotrope-like composition consists essentially of Z-1 ,1,1
,4,4,4-hexafluoro-2-butene and a component selected from the group
consisting of ethanol, 2-chloro-3,3,3-trifluoropropene, methanol, E-1,1,1
,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene, methyl
acetate, acetone, chloroform, n-hexane and 1-chloro-3,3,3-trifluoropropene.
Another embodiment of this invention provides a process for producing an
aerosol product. The process comprises using an azeotropic or
azeotrope-like composition as a propellant, wherein said azeotropic or
azeotrope-like composition consists essentially of Z-1 ,1 ,1
,4,4,4-hexafluoro-2-butene and a component selected from the group
consisting of ethanol, 2-chloro-3,3,3-trifluoropropene, methanol, E-
1,1,1,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene,
methyl acetate, acetone, chloroform, n-hexane and
1-chloro-3,3,3-trifluoropropene. Another embodiment of this invention
provides a process using an azeotropic or azeotrope-like composition as a
heat transfer media, wherein said azeotropic or azeotrope-like composition
consists essentially of Z-1,1,1,4,4,4-hexafluoro-2-butene and a component
selected from the group consisting of ethanol, 2-chloro-3,3,3-
trifluoropropene, methanol, E-1,1,1,4,4,5,5,5-octafluoro-2-pentene,
2-bromo-3,3,3- trifluoropropene, methyl acetate, acetone, chloroform,
n-hexane and 1-chloro-3,3,3- trifluoropropene. Another embodiment of this
invention provides a process for extinguishing or suppressing a fire. The
process comprises using an azeotropic or azeotrope-like composition as a
fire extinguishing or suppression agent, wherein said azeotropic or
azeotrope-like composition consists essentially of
Z-1,1,1,4,4,4-hexafluoro-2-butene and a component selected from the group
consisting of ethanol, 2-chloro-3,3,3- trifluoropropene, methanol,
E-1,1,1,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3- trifluoropropene,
methyl acetate, acetone, chloroform, n-hexane and 1-chloro-3,3,3-
trifluoropropene. Another embodiment of this invention provides a process
using an azeotropic or azeotrope-like composition as dielectrics, wherein
said azeotropic or azeotrope-like composition consists essentially of Z-1
,1,1 ,4,4,4-hexafluoro-2-butene and a component selected from the group
consisting of ethanol, 2-chloro-3,3,3-trifluoropropene, methanol, E-1,1,1
,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene, methyl
acetate, acetone, chloroform, n-hexane and
1-chloro-3,3,3-trifluoropropene.CLAIMS 1.A composition consisting
essentially of: (a) Z-1,1,1 ,4,4,4-hexafluoro-2-butene; and (b) a component
selected from the group consisting of ethanol, 2-chloro-3,3,3-
trifluoropropene, methanol, E-1,1,1,4,4,5,5,5-octafluoro-2-pentene,
2-bromo-3,3,3- trifluoropropene, methyl acetate, acetone, chloroform,
n-hexane and 1-chloro-3,3,3- 



trifluoropropene; wherein said component is present in an effective amount
to form an azeotrope-like combination with the Z-1,1,1
,4,4,4-hexafluoro-2-butene. 2 . A composition consisting essentially of:
(a) Z-1,1,1 ,4,4,4-hexafluoro-2-butene; and (b) a component selected from
the group consisting of ethanol, methanol, E- 1,1,1
,4,4,5,5,5-octafluoro-2-pentene, 2-bromo-3,3,3-trifluoropropene, chloroform
and n-hexane; wherein said component is present in an effective amount to
form an azeotropic combination with the Z-1,1,1 ,4,4,4-hexafluoro-2-butene.
3 . A process for preparing a thermoplastic or thermoset foam comprising
using the azeotrope-like composition of Claim 1 as a blowing agent. 4 . A
process for preparing a thermoplastic or thermoset foam comprising using
the azeotropic composition of Claim 2 as a blowing agent. 5 . A process for
producing refrigeration comprising condensing the azeotropelike composition
of Claim 1 and thereafter evaporating said azeotrope-like composition in
the vicinity of the body to be cooled. 6 . A process for producing
refrigeration comprising condensing the azeotropic composition of Claim 2
and thereafter evaporating said azeotropic composition in the vicinity of
the body to be cooled. 7 . A process comprising using the azeotrope-like
composition of Claim 1 as a solvent. 8 . A process comprising using the
azeotropic composition of Claim 2 as a solvent. 9 . A process for producing
an aerosol product comprising using the azeotropelike composition of Claim
1 as a propellant.10. A process for producing an aerosol product comprising
using the azeotropic composition of Claim 2 as a propellant. 11. A process
comprising using the azeotrope-like composition of Claim 1 as a heat
transfer media. 12. A process comprising using the azeotropic composition
of Claim 2 as a heat transfer media. 13. A process for extinguishing or
suppressing a fire comprising using the azeotrope-like composition of Claim
1 as a fire extinguishing or suppression agent. 14. A process for
extinguishing or suppressing a fire comprising using the azeotropic
composition of Claim 2 as a fire extinguishing or suppression agent. 15. A
process comprising using the azeotrope-like composition of Claim 1 as
dielectrics. 16. A process comprising using the azeotropic composition of
Claim 2 as dielectrics. 


