
R2 R4 

RI 	 R3 

C 

H 

B 

A 

CLAIMS 

s claimed is: 

1. A fluorocarbon liquid composition comprising a fluorocarbon liquid medium 

cont ing a fluorinated ionomer dissolved or dispersed therein, at least 90% by weight of 

the fluo nated ionomer consisting in particles of size lower than 200 nm, the fluorinated 

ionomer c prising: 

fluorinated mo •mer units containing ethylenic groups and functional groups 

transformable into drophilic groups, chosen from the groups consisting of —SO2F, - 

COOR, -COF and co .inations of these, wherein R is a C1  to C20  alkyl radical or a C6  to 

C20 aryl radical; 

monomeric units deriving from bis-olefin, chosen among the formulae (0E-1), (OF-2), 

(OF-3) where: 

(0E-1) 

wherein j is an integer between 2 and 10 and 	R2, R3, R4, equal or different 

from each other, are H, F or CI  to C5  alkyl or (per) 	roalkyl group; 

(OF-2) 

wherein each of A, equal or different from each other and at each occu -nce, is 

independently selected from F, Cl, and H; each of B, equal or different from •ach 

other and at each occurrence, is independently selected from F, CI, H and OR 

wherein RB is a branched or straight chain alkyl radical which can be partially, or 
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completely fluorinated or chlorinated; E is a divalent group having 2 to 10 carbon 

atom, optionally fluorinated, which may be inserted with ether linkages; 

F-3) 

E 

B 

A 

wherein E, and B have the same meaning as above defined; R5, R6, R7, equal 

or different fro each other, are H, For C1-5 alkyl or (per)fluoroalkyl group; and 

iodine and/or bromine atoms. 

2. The liquid composition of claim 	wherein the ionomer has an equivalent weight of 

between 380 g/eq and 620 g/eq. 

3. The liquid composition of claim 1, wherein e bis-olefin has the formula: 

RIR2C=CH-(CF2).-CH=CR5R6  

wherein: m=2-10, R1 , R2, R5, R6, are equal to or differe from each other and are H or C1 

—05  alkyl groups. 

4. The liquid composition of claim 1, wherein the iodine and/o bromine atoms are in a 

	tenninal_position of—the—ionomer_primary—chainscsaid—iodine- d/or—bromine atoms— 

coming from a fluorocarbon chain transfer agent of formula: 

X1(CF)nX2 

where X1  and X2 are chosen from the group consisting of I, Br, and combinations oft -se. 

5. The liquid composition of claim 4, wherein the content of the iodine and/or bromi 

atoms is between 0.1% and 5% by weight based on the ionomer. 
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6. The liquid composition of claim 1, wherein the fluorocarbon liquid medium comprises a 

p 	uoropolyether or consists of a mixture of perfluoropolyethers. 

7. The liq 	composition of claim 6, wherein the perfluoropolyethers comprised have the 

general fo I ula F3C-0-[CF2-CF(CF3)-0].-[CF2-0],.-CF3 wherein in and n are integers, 

being n>0 an. 	said perfluoropolyethers each having molecular weight between 300 

amu and 600 am' and a boiling point between 20°C and 150°C. 

8. The liquid compositio f claim 7 wherein the liquid composition contains mixtures of 

perfluoropolyethers Navin: the general formula F3C-0-[CF2-CF(CF3)-0],-[CF2-0]„,-CF3, 

said mixtures having boiling ints comprised between 55°C and 135°C and a ratio 

between the indexes m and n be 'w 0.05. 

9. The liquid composition of claim 7 wh- -in the liquid composition contains mixtures of 

perfluoropolyethers having the general fo 	F3C-0-[CF2-CF(CF3)-0]„-[CF2-0],11-CF3, 

each perfluoropolyether having molecular w ht between 400 and 600 amu, said mixture 

having a boiling point comprised between 80° 	d 100°C and a ratio between the 

indexes m and n below 0.05. 

on liquid medium comprises a 10. The liquid composition of claim 1, wherein the fluoroc 

hydrogenated fluoropolyether. 

11. The liquid composition of claim 1, wherein the fluorocarbon liqu medium consists of a 

mixture of hydrogenated fluoropolyethers. 

12. The liquid composition according to claims 10 or 11 wherein the hydrogen d fluoro-

polyethers have the general formula R*-0-Re-R*' wherein: 

-R* and R*', equal or different from each other, are independently chosen betwee 

-C„,F2„,÷1  and -CnF2.+:_h1-11, groups, with m, n being integers from 1 to 3, h being integ 

1, chosen so that h .2n+1, with the proviso that at least one of R*  and 12.*' is a -CnF211 i-

h1-1h group, as defined above; 
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f' is chosen among the followings structures (1), (2), and (3) where: 

str cture (1) is -(CF20)a-(CF2CF20)b-(CF2-(CF2)2-CF20)c, with a, b and c being integers 

up to 0, and z' being an integer equal to 1 or 2, a 	b 	c 	and a+b > 0; 

structure (2 s -(C3F60)°,-(C2F40)b-(CFX0)t- , with X being, at each occurrence, 

independently -lected among -F and -CF3; b, c' and t being integers up to 10, c' > 0, b > 

0, t 13; and 

structure (3) is -(C3F60)c (CFX0)t- , with X being, at each occurrence, independently 

selected among -F and -CF3  c' and t being integers up to 10, c' > 0, t 

13. The liquid composition of claim 1 where Rf' is selected from among structures (1) and 

(2). 

14. The liquid composition of claim 1, wherein e fluorocarbon liquid medium comprises the 

methoxy nonafluorobutane isomers (CF3)2CF -O-CH3  and/or CF3CF2CF2CF2-O-CH3. 

15. The liquid composition of claim 1, wherein the fluon .ted ionomer comprises: 

monomeric units comprising tetrafluoroethylene; 

fluorinated monomeric units containing ethylenic grou 	and functional groups 

transformable into hydrophilic groups, said hydrophilic groups osen from the groups 

consisting of —S09F, -COOR, -COF and combinations of these wh ein R is a CI  to C20  

alkyl radical or a C6 to C20  aryl radical; 

monomeric units deriving from a bis-olefin of formula: 

R1 R2C=CH-(CF2).-CH=CR5R6  

wherein: m=2-10, R1 , R2, R5, R6, are equal to or different from each other and are H or 

C1 —05  alkyl groups; and 
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iodine and or bromine atoms in a terminal position of the primary chains, said iodine 

and/or bromine atoms corning from a fluorocarbon chain transfer agent of formula: 

X t(CF),;(2 

when 	and X2 are chosen from the group consisting of I, Br, and combinations of 

these. 

16. The liquid comp. ition of claim 15, wherein the fluorinated monomeric units containing 

ethylenic groups a 	functional groups transfonnable into hydrophilic groups have 

formula: 

CF2=CF-O-CF2C' 02F. 

17. The liquid composition of claim wherein the liquid composition additionally comprises 

a crosslinking agent and a radical ini tor. 

18. The liquid composition of claim 17, where' the crosslinking agent is a bis-olefin of 

formula: 

R1R2C=CH-(CF2).-CH=CR5R6 

wherein: m=2-10, RI, R.>, R5, R6, are equal to or different om each other and are H or CI 

—05  alkyl groups. 

19. The liquid composition of claim 17, wherein the radical initiato is an organic_xlialkyl 

peroxide. 

20. The liquid composition of claim 17 Wherin the radical initiator is 2,5-di(t utylperoxy)-

2,5-dimethylhexane. 

21. The liquid composition of claim I, wherein at least 95% by weight of the fluor 'ted 

ionomer consists in particles of size lower than 200 am. 
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2. The liquid composition of claim 1, wherein at least 99% by weight of the fluorinated 

onomer consists in particles of size lower than 200 nm. 

23. The quid composition of claim 22, wherein at least 99% by weight of the fluorinated 

ionome onsists in particles of size lower than 125 nm. 

24. The liquid co osition of claim 22, wherein at least 99% by weight of the fluorinated 

ionomer consists particles of size lower than 40 nm. 

25. The liquid compositio of claim 22, wherein at least 99% by weight of the fluorinated 

ionomer consists in partic of size lower than 15 inn. 

26. A fluorocarbon liquid composit 	comprising a fluorocarbon liquid medium containing a 

crosslinkable fluorinated ionomer solved or dispersed therein, at least 90% by weight 

of the crosslinkable fluorinated ionom, consisting in particles of size lower than 200 nm. 

27. The liquid composition of claim 26, w -rein the liquid composition additionally 

comprises a crosslinking agent and a radical 	'tor. 

28. A microporous membrane composite comprising: 

a microporous membrane support comprising a •Iating on the surfaces and 

pores of said microporous membrane support, said ating comprises 

amorphous ionomer with acid hydrophilic groups, the icroporous membrane 

composite is non-d-aWtting after autoclave treatint in 

microporous membrane composite is wet with methanol and ater containing 

solutions, and said microporous membrane composite has a flo oss of 82% 

or less compared to the microporous membrane support when mea ed using 

500 milliliters of isopropyl alcohol at a pressure of 97,905 Pa; 

wherein the microporous membrane is prepared by using the fluorocarbon 

liquid composition of Claim 1. 
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9. An article comprising: 

a methanol and water solution wettable microporous membrane composite that 

is non-dewetting following autoclave treatment in water, said microporous 

membrane composite comprises a microporous membrane support with a 

surface area of 10 m2/g or more that has a coating on surfaces and pores of the 

icroporous membrane support, said coating comprises an ionomer with 

h 	ophilic groups where the ionomer is crosslinked, the microporous 

memo ane composite has a flow loss on average in isopropyl alcohol that is 

82% or s compared to a flow loss on average in isopropyl alcohol for the 

uncoated m oporous membrane support when measured using 500 milliliters 

of isopropyl al .1 hol at a pressure of 97,905 Pa, and where the pore size of the 

microporous mem ane support is 0.45 microns or less; 

wherein the article is p -pared by using the fluorocarbon liquid composition of 

Claim 1. 

30. An article comprising: 

a microporous membrane composit.. comprising a microporous membrane 

support that has a rated pore size of O. 	icrons or less and an amount of a 

coating comprising an amorphous crossli ed fluorinated ionomer on the 

surfaces and pores of said microporous mem, ane support whereby the 

micoporous membrane composite is non-dewe g following water autoclave, 

and said microporous membrane composite is wet 'le with a solution 

containing methanol in an amount of less than 80wt ° nethanol in water; said 

microporous membrane composite has a flow loss on av- .ge in isopropyl 

alcohol that is 82% or less compared to a flow loss on avera in isopropyl 

alcohol for the uncoated microporous membrane support when easured using 

500 milliliters of isopropyl alcohol at a pressure of 97,905 Pa, sai t osslinked 

fluorinated ionomer comprises crosslinker groups that are without by 

groups:, 

philic 

wherein the article is prepared by using the fluorocarbon liquid composition o 

Claim 1. 
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1. The article of claim 30 where the fluorinated ionomer is crosslinked with a crosslinker 

comprising bis-olefins. 

32. Th .rticle of claim 30 where the ionomers have an equivalent weight of between 380 

g/eq I 620 g/eq. 

33. The article claim 30 where the microporous membrane composite has an ion exchange 

capacity of 95 	omoles/cm2  or more. 

34. The article of claim 0 where the microporous membrane support is a multilayer 

membrane. 

35. The article of claim 30 whe said microporous membrane composite has a mean 

densitometer value determine y densitometer readings of a methylene blue dye stained 

sample of said microporous mem i ane composite, said mean densitometer value is within 

th9% of a mean densitometer value d ermined by said densitometer of said methylene 

blue dye stained microporous membran omposite after 4 or more hours flow through 

contact with isopropyl alcohol containing 00 ppm fluorosurfactant at a temperature of 

between 70 °C and 80 °C at a flow rate of at I i st 80 ml/min through a 47 millimeter 

diameter sample of said methylene blue dye stain microporous membrane composite. 

36. The article of claim 30 where said microporous memb e composite has a mean 

densitometer value determined by densitometer readings a methylene blue dye stained 

sample of said microporous membrane composite, said mea ensitometer value does not 

differ at the 95% confidence limit by a Student-t test from a me densitometer value 

determined by said densitometer of said methylene blue dye staine sample of said 

microporous membrane composite after 4 or more hours flow through ontact with 

isopropyl alcohol containing 5000 ppm fluorosurfactant at a temperature between 

70 °C and 80 °C at a flow rate of at least 80 ml/min through a 47 millimeter ameter 

sample of said methylene blue dye stained microporous membrane composite. 

37. The article of claim 30 where the microporous membrane composite has a water 

permeability of greater than (1000 liter/atinthem2), 

38. An article comprising: 
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a methanol and water solution wettable microporous membrane composite 

comprising a microporous membrane support and an amount of a coating 

comprising an amorphous crosslinked fluorinated ionomer prepared using the 

fluorocarbon liquid composition of Claim 1 on surfaces and pores of said 

microporous membrane support, the microporous membrane composite is non-

ewetting following water autoclave and said microporous membrane 

CO 
	

osite has a flow loss on average in isopropyl alcohol that is 82% or less 

comp ed to a flow loss on average in isopropyl alcohol for the uncoated 

micropo us membrane support when measured using 500 milliliters of 

isopropyl al hol at a pressure of 97,905 Pa, and where the pore size of the 

microporous m nbrane support is 0.45 microns or less. 

39. The article of claim 38 where 	amount of said coating is 25% by weight to 30% by 

weight of said microporous memb ne composite. 

40. The article of claim 38 where micropo s membrane support is a multilayer microporous 

membrane. 

41. The article of claim 38 where fluorinated ionon -r units are derived from a fluorinated 

monomer unit of formula: 

CF2=CF-0-CF2CF2S02F; 

42. The article of claim 38 where the microporous membrane c posite has a surface area of 

10 m2/g or more and an ion exchange capacity of 95 nanomole' quare centimeter or more. 

43. The article of-claim-38-where-said-microporous-membrane-composi -has-a-mean 

densitometer value determined by densitometer readings of a methyle blue dye stained 

sample of said microporous membrane composite, said mean densitomete alue is within 

±9% of a mean densitometer value determined by said densitometer of said m hylene 

blue dye stained microporous membrane composite after 4 or more hours flow 	ugh 

contact with isopropyl alcohol containing 5000 ppm fluorosurfactant at a temperatu of 

between 70 °C and 80 °C at a flow rate of at least 80 ml/min through a 47 millimeter 

diameter sample of said methylene blue dye stained microporous membrane composite. 
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44. The article of claim 38 where said microporous membrane composite has a mean 

densitometer value determined by densitometer readings of a methylene blue dye stained 

ple of said microporous membrane composite, said mean densitometer value does not 

dif 	at the 95% confidence limit by a Student-t test from a mean densitometer value 

deterni ed by said densitometer of said methylene blue dye stained sample of said 

micropor s membrane composite after 4 or more hours flow through contact with 

isopropyl alc of containing 5000 ppm fluorosurfactant at a temperature of between 

70 °C and 80 ° <t a flow rate of at least 80 ml/min through a 47 millimeter diameter 

sample of said met lene blue dye stained microporous membrane composite. 

45. The article of claim 38 	ere said fluorinated ionomers contains between 0.01% by 

weight and 5% by weight o said bis-olefin. 

46. The article of claim 38 where th coating comprises ionomers that have equivalent 

weights between 460 g/eq to 600 q. 

47. A porous membrane composite compris g: a microporous membrane support with pores 

0.1 micron or smaller and a surface area o 0 meter/gram, 

said microporous membrane compos e has an ion exchange capacity of 95 

nanomoles/cm2  or greater and is non-de• etting and has a flow loss on average 

in isopropyl alcohol that is 82% or less co .ared to a flow loss on average in 

isopropyl alcohol of the uncoated microporou iembrane support when 

measured using 500 milliliters of isopropyl alcoh at a pressure of 97,905 Pa, 

r 

a weight percentage of the crosslinked amorphous omer on the microporous 

support_is_between 25_wt percent and 30_wt_percent;_an 

said microporous membrane composite has a mean densitom er value 

determined by densitometer readings of a methylene blue dye fined sample 

of said microporous membrane composite, said mean densitometer alue is 

within ±9% of a mean densitometer value determined by said densito - ter of 

said methylene blue dye stained microporous membrane composite after 

more hours flow through contact with isopropyl alcohol containing 5000 pp 

fluorosurfactant at a temperature of between 70 °C and 80 °C at a flow rate of 
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at least 80 mI/min through a 47 millimeter diameter sample of said methylene 

blue dye stained microporous membrane composite; 

wherein the article is prepared by using the fluorocarbon liquid composition of 

Claim 1. 

48. The fluoro bon liquid composition of claim 1, wherein] is an integer between 4 and 8. 

49. The fluorocarb 

being an integer fr 

liquid composition of claim 1, wherein E is a —(CF2)m- group, with m 

3 to 5. 

50. The fluorocarbon liqui omposition of claim I, wherein the bis-olefin of OF-2 type is 

F2C=CF-O-(CF2)5-O-CF= 

51. The fluorocarbon liquid composition of claim 12, wherein a, b and c of structure (1) are 

integers up to 10. 

52. The fluorocarbon liquid composition o laim 12, wherein each of a and b are > 0 and b/a 

is comprised between 0.1 and 10 in structu 

53. The fluorocarbon liquid composition of claim 1= wherein b and t > 0, c'/b is comprised 

between 0.2 and 5.0, and (c'+b)/t is comprised bet en 5 and 50 in structure (2). 

54. The fluorocarbon liquid composition of claim 12, whey: 	> 0 and c'/t is comprised 

between 5 and 50 in structure (3). 

55. The microporous membrane composite of claim 28, wherein the iicroporous membrane 

	composite is multilayered. 

56. The article of claim 29, wherein the methanol and water solution wetta►  e microporous 

membrane composite is multilayered. 

57. The porous membrane composite of claim 47, wherein the microporous memb 

composite is multilayered. 
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CLAIMS 

What is claimed is: 

1. A fluorocarbon liquid composition comprising a fluorocarbon liquid medium 

containing a fluorinated ionomer dissolved or dispersed therein, at least 90% by weight of 

the fluorinated ionomer consisting in particles of size lower than 200 nm, the fluorinated 

ionomer comprising: 

fluorinated monomer units containing ethylenic groups and functional groups 

transformable into hydrophilic groups, chosen from the groups consisting of —802F, - 

COOR, -COF and combinations of these, wherein R is a C1  to C20 alkyl radical or a C6 to 

C/0 aryl radical; 

monomeric units deriving from a bis-olefin, chosen among the formulae (0E-1), (OF-2), 

(OF-3) where: 

(OF-1) 

R1 	 R3 

R2 
C 

R4 

H 

wherein j is an integer between 2 and 10 and R1, R2, R3, R4, equal or different 

from each other, are H, F or CI  to C5 alkyl or (per)fluoroalkyl group; 

(OF-2) 

A 

B B 

wherein each of A, equal or different from each other and at each occurrence, is 

independently selected from F, Cl, and H; each of B, equal or different from each 

other and at each occurrence, is independently selected from F, CI, H and ORB, 

wherein RB is a branched or straight chain alkyl radical which can be partially, or 
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completely fluorinated or chlorinated; E is a divalent group having 2 to 10 carbon 

atom, optionally fluorinated, which may be inserted with ether linkages; 

(OF-3) 

wherein E, A and B have the same meaning as above defined; R5, R6, R7, equal 

or different from each other, are H, F or C1-5 alkyl or (per)fluoroalkyl group; and 

iodine and/or bromine atoms. 

2. The liquid composition of claim 1, wherein the ionomer has an equivalent weight of 

between 380 g/eq and 620 g/eq. 

3. The liquid composition of claim 1, wherein the bis-olefin has the formula: 

RiR2C=CH-(CF2)m-CH=CRsR6  

wherein: m=2-10, RI, R2, R5) R6, are equal to or different from each other and are H or C1 

-05 alkyl groups. 

4. The liquid composition of claim 1, wherein the iodine and/or bromine atoms are in a 

	tenninal_position-of-the--ionomer-primar-y-chains,--said-iodine- and/or-bromine-atoms-

coming from a fluorocarbon chain transfer agent of formula: 

x1(cF),,,x2 

where X1  and X2 are chosen from the group consisting of I, Br, and combinations of these. 

5. The liquid composition of claim 4, wherein the content of the iodine and/or bromine 

atoms is between 0.1% and 5% by weight based on the ionomer. 
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6. The liquid composition of claim 1, wherein the fluorocarbon liquid medium comprises a 

perfluoropolyether or consists of a mixture of perfluoropolyethers. 

7. The liquid composition of claim 6, wherein the perfluoropolyethers comprised have the 

general formula F3C-0-[CF2-CF(CF3)-0],,-[CF2-0],,,-CF3 wherein in and n are integers, 

being n>0 and m said perfluoropolyethers each having molecular weight between 300 

amu and 600 amu and a boiling point between 20°C and 150°C. 

8. The liquid composition of claim 7 wherein the liquid composition contains mixtures of 

perfluoropolyethers having the general formula F3C-0-[CF2-CF(CF3)-0]11CF2-0ini-CF3, 

said mixtures having boiling points comprised between 55°C and 135°C and a ratio 

between the indexes m and n below 0.05. 

9. The liquid composition of claim 7 wherein the liquid composition contains mixtures of 

perfluoropolyethers having the general formula F3C-04CF2-CF(CF3)-O]„-[CF2-0]ni-CF3, 

each perfluoropolyether having molecular weight between 400 and 600 amu, said mixture 

having a boiling point comprised between 80°C and 100°C and a ratio between the 

indexes m and n below 0.05. 

10. The liquid composition of claim 1, wherein the fluorocarbon liquid medium comprises a 

hydrogenated fluoropolyether. 

11. The liquid composition of claim 1, wherein the fluorocarbon liquid medium consists of a 
- — 	- - - — - 

mixture of hydrogenated fluoropolyethers. 

12. The liquid composition according to claims 10 or 11 wherein the hydrogenated fluoro-

polyethers have the general formula R*-0-Rf'-R*' wherein: 

-R* and R*', equal or different from each other, are independently chosen between 

-C„,F2m÷i and -C„Fan.thEln groups, with m, n being integers from I to 3, h being integer 

1, chosen so that h .2n+1, with the proviso that at least one of le and R.' is a -CnF2n+i-

hHh group, as defined above; 
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RI is chosen among the followings structures (1), (2), and (3) where: 

structure (1) is -(CF20).-(CF2CF20)6-(CF2-(CF2)z-CF20)6, with a, b and c being integers 

up to 50, and z' being an integer equal to I or 2, a 	b 	, c 	and a+b > 0; 

structure (2) is -(C3F60%,-(C2F40)6-(CFX0)t- , with X being, at each occurrence, 

independently selected among -F and -CF3; b, c' and t being integers up to 10, c' > 0, b 

0, t 0; and 

structure (3) is -(C3F60)c,-(CFX0)t- , with X being, at each occurrence, independently 

selected among -F and -CF3; c' and t being integers up to 10, c' > 0, t 121. 

13. The liquid composition of claim 12 where 12f-' is selected from among structures (1) and 

(2). 

14. The liquid composition of claim 1, wherein the fluorocarbon liquid medium comprises the 

methoxy nonafluorobutane isomers (CF3)2CFCF2-O-CH3 and/or CF3CF2CF2CF2-0-CH3. 

15. The liquid composition of claim 1, wherein the fluorinated ionomer comprises: 

monomeric units comprising tetrafluoroethylene; 

fluorinated monomeric units containing ethylenic groups and functional groups 

transformable into hydrophilic groups, said hydrophilic groups chosen from the groups 

consisting of —S02F, -COOR, -COF and combinations of these wherein R is a C1  to C2o 

alkyl radical or a C6  to C20  aryl radical; 

monomeric units deriving from a his-olefin of formula: 

R1R2C=CH-(CF2)m-CH=CR5R6 

wherein: m=2-10, RI, R2, R5, R6, are equal to or different from each other and are H or 

C1  —05  alkyl groups; and 
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iodine and or bromine atoms in a terminal position of the primary chains, said iodine 

and/or bromine atoms coming from a fluorocarbon chain transfer agent of formula: 

X1(CF)nX2 

where X1  and X2 are chosen from the group consisting of I, Br, and combinations of 

these. 

16. The liquid composition of claim 15, wherein the fluorinated monomeric units containing 

ethylenic groups and functional groups transformable into hydrophilic groups have 

formula: 

CF2=CF-O-CF2CF2SO2F. 

17. The liquid composition of claim 1, wherein the liquid composition additionally comprises 

a crosslinking agent and a radical initiator. 

18. The liquid composition of claim 17, wherein the crosslinking agent is a bis-olefin of 

formula: 

RiR2C=CH-(CF2).-CH=CR5R6 

wherein: m=2-10, RI, R2, R5, R6, are equal to or different from each other and are H or C1  

—05  alkyl groups. 

19. The liquid composition of claim 17, wherein the radical initiator is an organic_slialkyl _ 

peroxide. 

20. The liquid composition of claim 17 Wherin the radical initiator is 2,5-di(t-butylperoxy)-

2,5-dimethylhexane. 

21. The liquid composition of claim 1, wherein at least 95% by weight of the fluorinated 

ionomer consists in particles of size lower than 200 mn. 
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22. The liquid composition of claim 1, wherein at least 99% by weight of the fluorinated 

ionomer consists in particles of size lower than 200 inn. 

23. The liquid composition of claim 22, wherein at least 99% by weight of the fluorinated 

ionomer consists in particles of size lower than 125 nm. 

24. The liquid composition of claim 22, wherein at least 99% by weight of the fluorinated 

ionomer consists in particles of size lower than 40 nm. 

25. The liquid composition of claim 22, wherein at least 99% by weight of the fluorinated 

ionomer consists in particles of size lower than 15 nm. 

26. A fluorocarbon liquid composition comprising a fluorocarbon liquid medium containing a 

crosslinkable fluorinated ionomer dissolved or dispersed therein, at least 90% by weight 

of the crosslinkable fluorinated ionomer consisting in particles of size lower than 200 nm. 

27. The liquid composition of claim 26, wherein the liquid composition additionally 

comprises a crosslinking agent and a radical initiator. 

28. A microporous membrane composite comprising: 

a microporous membrane support comprising a coating on the surfaces and 

pores of said microporous membrane support, said coating comprises 

amorphous ionomer with acid hydrophilic groups, the microporous membrane 

composite is non-dewetting after autoclave treatment in water, said 

microporous membrane composite is wet with methanol and water containing 

solutions, and said microporous membrane composite has a flow loss of 82% 

or less compared to the microporous membrane support when measured using 

500 milliliters of isopropyl alcohol at a pressure of 97,905 Pa; 

wherein the microporous membrane is prepared by using the fluorocarbon 

liquid composition of Claim 1. 
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29. An article comprising: 

a methanol and water solution wettable microporous membrane composite that 

is non-dewetting following autoclave treatment in water, said microporous 

membrane composite comprises a microporous membrane support with a 

surface area of 10 m2/g or more that has a coating on surfaces and pores of the 

microporous membrane support, said coating comprises an ionomer with 

hydrophilic groups where the ionomer is crosslinked, the microporous 

membrane composite has a flow loss on average in isopropyl alcohol that is 

82% or less compared to a flow loss on average in isopropyl alcohol for the 

uncoated microporous membrane support when measured using 500 milliliters 

of isopropyl alcohol at a pressure of 97,905 Pa, and where the pore size of the 

microporous membrane support is 0.45 microns or less; 

wherein the article is prepared by using the fluorocarbon liquid composition of 

Claim 1. 

30. An article comprising: 

a microporous membrane composite comprising a microporous membrane 

support that has a rated pore size of 0.2 microns or less and an amount of a 

coating comprising an amorphous crosslinked fluorinated ionomer on the 

surfaces and pores of said microporous membrane support whereby the 

micoporous membrane composite is non-dewetting following water autoclave, 

and said microporous membrane composite is wettable with a solution 

containing methanol in an amount of less than 80wt % methanol in water; said 

microporous membrane composite has a flow loss on average in isopropyl 

alcohol that is 82% or less compared to a flow loss on average in isopropyl 

alcohol for the uncoated microporous membrane support when measured using 

500 milliliters of isopropyl alcohol at a pressure of 97,905 Pa, said crosslinked 

fluorinated ionomer comprises crosslinker groups that are without hydrophilic 

groups.; 

wherein the article is prepared by using the fluorocarbon liquid composition of 

Claim 1. 
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31. The article of claim 30 where the fluorinated ionomer is crosslinked with a crosslinker 

comprising bis-olefins. 

32. The article of claim 30 where the ionomers have an equivalent weight of between 380 

g/eq and 620 g/eq. 

33. The article of claim 30 where the microporous membrane composite has an ion exchange 

capacity of 95 nanomoles/cm2  or more. 

34. The article of claim 30 where the microporous membrane support is a multilayer 

membrane. 

35. The article of claim 30 where said microporous membrane composite has a mean 

densitometer value determined by densitometer readings of a methylene blue dye stained 

sample of said microporous membrane composite, said mean densitometer value is within 

±9% of a mean densitometer value determined by said densitometer of said methylene 

blue dye stained microporous membrane composite after 4 or more hours flow through 

contact with isopropyl alcohol containing 5000 ppm fluorosurfactant at a temperature of 

between 70 °C and 80 °C at a flow rate of at least 80 ml/min through a 47 millimeter 

diameter sample of said methylene blue dye stained microporous membrane composite. 

36. The article of claim 30 where said microporous membrane composite has a mean 

densitometer value determined by densitometer readings of a methylene blue dye stained 

sample of said microporous membrane composite, said mean densitometer value does not 

differ at the 95% confidence limit by a Student-t test from a mean densitometer value 

determined by said densitometer of said methylene blue dye stained sample of said 

microporous membrane composite after 4 or more hours flow through contact with 

isopropyl alcohol containing 5000 ppm fluorosurfactant at a temperature of between 

70 °C and 80 °C at a flow rate of at least 80 ml/min through a 47 millimeter diameter 

sample of said methylene blue dye stained microporous membrane composite. 

37. The article of claim 30 where the microporous membrane composite has a water 

permeability of greater than (1000 liter/atmtlem2), 

38. An article comprising: 
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a methanol and water solution wettable microporous membrane composite 

comprising a microporous membrane support and an amount of a coating 

comprising an amorphous crosslinked fluorinated ionomer prepared using the 

fluorocarbon liquid composition of Claim 1 on surfaces and pores of said 

microporous membrane support, the microporous membrane composite is non-

dewetting following water autoclave and said microporous membrane 

composite has a flow loss on average in isopropyl alcohol that is 82% or less 

compared to a flow loss on average in isopropyl alcohol for the uncoated 

microporous membrane support when measured using 500 milliliters of 

isopropyl alcohol at a pressure of 97,905 Pa, and where the pore size of the 

microporous membrane support is 0.45 microns or less. 

39. The article of claim 38 where the amount of said coating is 25% by weight to 30% by 

weight of said microporous membrane composite. 

40. The article of claim 38 where microporous membrane support is a multilayer microporous 

membrane. 

41. The article of claim 38 where fluorinated ionomer units are derived from a fluorinated 

monomer unit of formula: 

CF2=CF-0-CF2CF2S02F; 

42. The article of claim 38 where the microporous membrane composite has a surface area of 

10 m2/g or more and an ion exchange capacity of 95 nanomoles/square centimeter or more. 

437-The-article-ofclaim-38-where-said-microporous-membrane-composite-has-a-mean-- 	- 

densitometer value determined by densitometer readings of a methylene blue dye stained 

sample of said microporous membrane composite, said mean densitometer value is within 

±9% of a mean densitometer value determined by said densitometer of said methylene 

blue dye stained microporous membrane composite after 4 or more hours flow through 

contact with isopropyl alcohol containing 5000 ppm fluorosurfactant at a temperature of 

between 70 °C and 80 °C at a flow rate of at least 80 ml/min through a 47 millimeter 

diameter sample of said methylene blue dye stained microporous membrane composite. 
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44. The article of claim 38 where said microporous membrane composite has a mean 

densitometer value detennined by densitometer readings of a methylene blue dye stained 

sample of said microporous membrane composite, said mean densitometer value does not 

differ at the 95% confidence limit by a Student-t test from a mean densitometer value 

determined by said densitometer of said methylene blue dye stained sample of said 

microporous membrane composite after 4 or more hours flow through contact with 

isopropyl alcohol containing 5000 ppm fluorosurfactant at a temperature of between 

70 °C and 80 °C at a flow rate of at least 80 ml/min through a 47 millimeter diameter 

sample of said methylene blue dye stained microporous membrane composite. 

45. The article of claim 38 where said fluorinated ionomers contains between 0.01% by 

weight and 5% by weight of said bis-olefin. 

46. The article of claim 38 where the coating comprises ionomers that have equivalent 

weights between 460 g/eq to 600 g/eq. 

47. A porous membrane composite comprising: a microporous membrane support with pores 

0.1 micron or smaller and a surface area of 10 meter2/gram, 

said microporous membrane composite has an ion exchange capacity of 95 

nanomoles/cm2  or greater and is non-dewetting and has a flow loss on average 

in isopropyl alcohol that is 82% or less compared to a flow loss on average in 

isopropyl alcohol of the uncoated microporous membrane support when 

measured using 500 milliliters of isopropyl alcohol at a pressure of 97,905 Pa, 

a weight percentage of the crosslinked amorphous ionomer on the microporous 

supportis_between.25_wt_percent and 30_wt_percent;_and 

said microporous membrane composite has a mean densitometer value 

determined by densitometer readings of a methylene blue dye stained sample 

of said microporous membrane composite, said mean densitometer value is 

within ±9% of a mean densitometer value determined by said densitometer of 

said methylene blue dye stained microporous membrane composite after 4 or 

more hours flow through contact with isopropyl alcohol containing 5000 ppm 

fluorosurfactant at a temperature of between 70 °C and 80 °C at a flow rate of 
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at least 80 ml/min through a 47 millimeter diameter sample of said methylene 

blue dye stained microporous membrane composite; 

wherein the article is prepared by using the fluorocarbon liquid composition of 

Claim 1. 

48. The fluorocarbon liquid composition of claim 1, wherein j is an integer between 4 and 8. 

49. The fluorocarbon liquid composition of claim 1, wherein E is a —(CF2)m- group, with in 

being an integer from 3 to 5. 

50. The fluorocarbon liquid composition of claim 1, wherein the bis-olefin of OF-2 type is 

F2C=CF-O-(CF2)5-O-CF=CF2. 

51. The fluorocarbon liquid composition of claim 12, wherein a, b and c of structure (1) are 

integers up to 10. 

52. The fluorocarbon liquid composition of claim 12, wherein each of a and b are > 0 and b/a 

is comprised between 0.1 and 10 in structure (I). 

53. The fluorocarbon liquid composition of claim 12, wherein b and t > 0, c'/b is comprised 

between 0.2 and 5.0, and (c'+b)/t is comprised between 5 and 50 in structure (2). 

54. The fluorocarbon liquid composition of claim 12, wherein t > 0 and c'/t is comprised 

between 5 and 50 in structure (3). 

55. The microporous membrane composite of claim 28, wherein the microporous membrane 

composite is multilayered. 

56. The article of claim 29, wherein the methanol and water solution wettable microporous 

membrane composite is multilayered. 

57. The porous membrane composite of claim 47, wherein the microporous membrane 

composite is multilayered. 


