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“while @dl te[“(jg ethearg ly&orx 9!@ ac}dng .sE%E’JrJ%ﬁLQFQ’QMSh&h%&Q d&é@n&bta@dv@ er&lafrdngar.

adduct’ i 5 A eQuto Qe lc6OI&1 78 tHe Bliab alkokdiBtepsRIL & rénted fontalthds Deaattbdsi@®s | S
-agai n obt aiap&d, mhe.narramlcdbmlbeeqacttsmuoimdmmas dfewlealltswerrnewa\bMtheGesze@\EP' frgtios
percent or répeésewedis Forqulge | and(l a!?% m@eebtn'vehr‘\e%'ﬁ F C‘I?Bﬁ?’tdb 18 ac'gﬁ‘fg[a gﬁ
-~ Chr omat ogr a ?E‘V'f‘e‘EﬁPﬁ 'eséf b’g Lo are‘it: f‘;fm @@,’,«35 BHW.% X
“nature angd g 5&&5&‘@ Bttt Attty the aaj c%Hlﬁ naﬁeded Bl RAGtioRY A

n|tr0gen ewbérﬂmnﬁ:ohot Be blitinkAUbkttatbd a&.ha«ydmtoembsadduct S forrred usi ng
reacti on conditei resserdespeiioes a&bmferablmnnmmegttqe@wgzgctqq\grt@b;ew.f \ﬁﬁs
may be Coolpeqileraqtndrs Q};s%q;ﬁ; a|cn¢a$%§:;'aqzﬁdg%g %U]"ég WF'qfraﬁ g rl},yﬁ ggi“o‘g‘t‘e"; The
- reactions, YEIdhG o LUAdalalyet BEthRT
epi hal ohydr g‘d&%"‘?‘f%‘fh? Pl'vesdes ratios repre%ent ed in Fornul ae |

~and 11 above mf&)édhleorﬂia%ﬁhmddnnﬁgm:maméme'ratem coromatihé ieagtion amerawmbdlowdéo"cl n
an inert erprferahiviwitin swacde t&';weﬁfa w1@b§eﬁfﬁqe@"\ﬂj°t‘wf'aa‘?ﬂ p? %p| “l
under Lewi Srefeptd foetipassan “’66‘H‘tﬂa ° m:t?Zr"’égJ T éﬁ agm e,_'?,

obt ai nedZ‘b);e ﬁgé@gff Jha?e%‘ W fHay Bead% |a¢5'ease the mole

epichl or Oh}fafo' & the fiﬁal%de@éi e@ ed/ﬁro@@n Rl rEdctith. w & tpé mﬂemcsddyiudt sabtadd. codpeund
dekived fr ane ddbect rep@sdntediby Brmpiee fdr wetrose decolfrpbtion nedctidnanay ¢ eormegneadiinthe sameed

oxirane co wmr MRl de cemmericeth by eorfingrthe aietave pagtents 'f%l?“& é&? jon
*-bel ow [ erf]eupel at'ﬁréjfggﬂn'gs %’lg‘i"’d‘ ‘ﬁ'ﬁ‘t‘aﬁ% eF%""ﬁ’f'&‘Fé‘r‘ '“9 4%¢ °’%ﬁ$m‘§m%‘#'"g
concent r at i 8% nf v B DURRS SiEbhalxrbHe-suRkigbt onanE/Etﬁhaﬁmwmtaadhcf irdate
~product. Truarf@rae ner,rbeebneam uyiag either, ona GEtheTfollavig mmimyls pewdlias kivartiedmethed wiidugh
BF3 et her atresulté sotharsigsilee: reaetindi | y used. The 15 anti rmny enta hI or| de

fewer side redbs¢rinlg %‘d@é‘t“&“ Qir‘ftf qx%"‘“ﬁnﬁg%*ts" ZT:’;' %’Q‘g{) ‘z& i}@ig
reaction. . MLl e BT QB Sl it b a%e A
the reacti ofad Qirled .at BAREE R ebétdfé fohlaﬁbu&odidilihgle Thiatprezedure
[err]. Aft epirodiﬁéshﬁlslﬂdﬁyzdé througtl dielividenhalbgenatipnprind tselfite adhiion: eact ant s. ar e heat ed
for at | east aneraddelv iterpRinalgivdrin Mt"és}ftaf °>arat' wituded pe '“BT’ §B'g}r ngj qtp akagyt 55

ang water a
a

in i laced i
to obtain c %ﬁugva lét%fiu gozgggn?ca qﬁ'{ eul qg(’e}f%ﬁﬂﬂaﬁ@b i

an
dm%dgb
added so asﬂﬁ‘ﬁ it 2.&"1%@,(:. hatal r%.t a(?@ Gt & R R8.WHeR the acid

reacti on-ofig nolfg@ﬁ&ﬁg&hﬂﬁjﬁan Gdrial QUiRdiere pi gotds edrbanatsyadbed ta tdaenixtgre tafornt @
i Ncr ease 4 hghenwéteaniat T phéndlatecor biminas prpseniderst Wldbbmm@@htqli'f‘e it te forrg the des"e‘i
reaction. VWé‘PPaEGn@"m*'é? spanetiringl thecrixtpee ip Hie griqelave fanabautdwo hpdis st igmpgrature o

r epr esent ed® By E@Qwatatﬁe nve |org‘grta9B9}4\%re %Wu@ngIOQQQLbeﬁbervﬁ@QL infaBe WERkadBle 19
cormenced i g A6 y,L aWing S BN v.h.e,hcorrrrenced by cooling the

autee! avas contF@nte81 is IaS;ﬂﬂt at 1hagffstcheneae Rt @ PerYuo-subs med PopssRE dhieegl edfonatandthe

reacting t hpresepyiogatien wcprnpfmn@ 9fa qOR¢en tﬁ qrgﬁirg
sul fonat e contﬂ?f-‘ﬁ’ f(i;ons cpragte SI?FEYWOQQS pﬁ%ﬁiﬁ nevaﬁuab%tﬂg g‘ hfe of

t he perfluof6 4 & OXi T ane-subst I t ut ed oxXI rane/ epr ohydrr n adduct and
t he sul f gpat e nmay be conduct ed using either .one of the fol towi ng nethods as
wel | .as anyEUmes net hod. whi ch results in the desi eact | e
epi hal ohydr Hrihe F'ﬂé:l"p'éﬂ rg e '§Uf}s"f’f"t°ﬁg$ﬁeeﬁ tF'? PROvere 8F 8‘°b r]dothe oxirahl)
isolated in® s'l"etﬁ beaﬂe\?%'g% “and diluted to about 50 percent active -
-sol ution ytial Etz.w@,g, SkideQE®O0 m-xture by. wei ght -of i sopr opanol and wat er.

- equi nol ar aemample ©f an aqueous sol ut | on of sod)urgr or_anmon ’ an[.mony
added to the r@aetﬁABh av@s's 's-aser f9%e rg’l%jé reeﬁrﬁ; %{v,}% 52) grams

tenperatur epfrﬁi‘zhﬁgﬁ{, V:IaesnEEE a@d&l tQ MERROcRVE Q“eféaaﬁbﬁraw‘llﬁdm@gh
dehydrOh ééﬁr‘%ﬁédqﬁ‘sﬁn m%Hrll bd B 13 ihOFbact temperafiird BldWAt00CeAfer atiéest 1/2 of the
epi.hal ohygr IED wae dddzl, the additien and waneressaddn suchib e@nmee B$ 1°ut§<rV!)thaIfQ?B‘h’OIte"i‘P§'am’e to
diluted to abtylytrrsat03t§0° e*fte th?aefbitqnwée@dﬁft?th A vae rq"rpﬁ tggﬁggg'gea; e

wei ght of uwrr - ,odu ,.%fﬁ%“éﬁ. ﬁﬁﬁf Y he dutlitiotl o & Aofed bf

of phenol s{f q@%xriﬂ 'eaté['gf A) @or(pgm anilam de then is adm xed
with the @il m xture. The aC|d then S neutrallzed wi th an equi val ent

of potassium carbonate When the-acid is phenol sulfonic acid, an

addi ti onal equival ent of pot assi um carbonate is added to the m'xture to

form a. 40 phenol ate ani'on.” The phenol ate or am nes present react with the

epi hal ohydrin adduct to formthe desired sul fonate derivative upon stirring

the mixture in the autoclave for. .about...two . houts-at-a-temperature~of about ~=
[err] In order that the |nvent|on may be nore fuIIy understood reference

p— o A~ Y Y o
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50 Exanples |. Al koxyl ates-the formatioh of the initial adduct between the
perfluoro al cohol and the oxirane/ substituted oxirane conpounds. 55 A

Et hyl ene: oxi de (EO - Exanple 1 To a PARR autocl ave is added
485 granms (1 nol e) Zonyl BA al cohol and 1 cc of antinobny penta ride. The
aut ocl ave was cl osed and heated to 9481 218hree hundred fifty- (352)

gr ams (}@;M,J@t ely 8 noles) of ethylene oxide was slowy added to. the
aut ocl a\(e,. traer reehel bigi-fivelsss) GRS Gf BOZEHHINEA Moh@Gnd NecSdd BRtinfon{TBENRRAIoRFR )

mai Nt ai N edred tearcdutalave drdripaediithoe. et bwdfee farly. (440f grems G0 mosistf EQMids addet he
EO was ada‘%h'v 59 #7d0 'dia i"eRgt 'qf:a%"enemgeft’cq*% ‘@afgétfw'ﬁ"aﬁugﬁ‘r,atarmﬁeﬁonas"eeégoap| ow
the r eaCEt ia Qgéﬁﬁ% kﬁ‘éﬁ? %Ma\fag 3 Qag ra u(geéwrluass"il owe Fq:ft 40

ethyl ene axede e\aeat.&. corkMEled O haHUR vbeiTE bk ad m?a eﬂﬁ‘ﬁ
[err]for oze—fwirfor a‘Bb&xn@ﬁfbiyed’hb&oﬁfbytﬁéﬁnn@lﬂﬁ:@&hﬁme vesedl ETh'é h@ﬁemre cBgachnd
renoved f regmvedieomaie ewtbciave. The heactior atiiadis tist exghected from thin 80 meix ediiitioh kbstiyient e
expect el P¥igmict the Zamyti P psriluerp alFolghiPeryioysly descritetty| ene oxide to 1 nole of the
Zonyl BA @)earz#,eu ro al cohol. 5 0 191 218 , Exanple 2 Four hundred

ei ght-five 853) d@6AYBS ERpled € ar Were B&a@d@%ﬁlthéﬁ%&ew etffierRBkiGERNEY added
pent achl owrt sieh wase asi ednttad tha eatitintetpar@ura idvdiowaate.drha torddadt Imjix ottaived wasnckted
forty (Z4@)pegedfrem (t1hpplespditidn EGthwiese addetp tHe ealflyorgglcalkplt 0 mai nt ai n

reaction Lepmenat ur ! ¢ ow [err]. Reaction tenperature may be controll ed by
the 5 addg,tngﬁ’ ate O or by adjusting the rate of cooling of the PARR

aut ocl ave ustong aeastt% Ak adR@185Bantsal mSle) diiHetonyd BA Yérflddradalednol T adioBiyleanse

oxi de, was pardetedith titregen @ad 2 koo amerrrwwrmmact@rnztayaabddeoi\éde bgoqigve evas doe[ee e ]he

Af tier, t heatmmttere@nd t!ﬁat3E ,e% a’é@ me'Pﬁgtatroe@@? prafs %%t!?s f fpme

i W ai ne &EEE e§t fé@ ,t,xm %I t%%f 1 a0t v G on B yeh e b fldte 54 Sother
tem

reaction ¥ prﬁﬂmtéﬁ 66 Jr&H dt tHis DHAIO5dadME -
The reast b{)ﬁheméﬂduﬁtalcbﬁol/brhﬁ\tlerﬁ)tﬁﬂétafkdxyfa[d)mi soddd faDfuahaxdelctioron of et hyl ene

10 oxi de to t he ZonyI BA perfl uoro aI cohol preV| ously descri bed Exanpl e 3
The condi £ a}rrp eat excent H@ ;médet q
ena m th fro e 4 3as a8 1 rams o ittona
: et hyl ene B%b § ﬁﬂﬂe’énéf t peéuﬁ té’\ r:éitgftﬁéregcqp sk 55‘% bgssfl Esurized
;termeraiouaﬁu @islof antitldfy pgnedmsrtdemtx:yabkaadae A&Gtﬁort rake pk yexpeaaeaehsf rom
the 15 noteammhdt Thie ampefatued diyHeesveticpwesie wtaelet&t@anraemmruumhoutate@dhmrx of Bopvlene
Propy| eneoxsd- dbe qaDjourse avep ltusnedl ofpandiherattestave pllowiak &0 gpabiegmindt The Bfi% dﬁfl
of the ZoRYIenfsef Nieraviondyegvest ¢BHBIned wee e f atelemumsp%'ebﬁ?ﬁ@omet% tuoro
ni trogen and‘ cc of antinony pentachl oride was added. The autocl ave was
‘cl osed tOEiJhﬁ:le%rTDSphere and heated to [err] while stirring. Two nol es
(about 108 ¢ nctnéd (BU0) graws of tivadikp X\addedﬂiudzt@btbhed fma@tamh dnas chakged to &PARBL e

suf fi ci enE”t mewﬂtcﬁef B pefﬁa i 't;gs&am‘tqeatgd 19
the propy %ﬁ %“é".?@ﬁme@%ﬂ W&%& ‘1"5’;. e"ﬁmu GAlab G raeiiisent S
were thena £¥'to Bdheth hﬁ‘ére bR tomberdtuletBRAMOND EGHing he 2Qdifign of p ytérea&tder
was cool edheami:tnerp\psaaxwmteﬁéqﬁoﬁaﬁiad tianahoof aftedth&additinm bigrapglieltcdxide wagéormipleged
pexf) uoro aaa G@hﬁm 1Ce’ﬁt9 repctiefevesselupsgbleceandds rredibdsict Pbihe peifiyaregiconol
reactio e’t'f‘?é““?faterl als remaining in the autoclave from

Exanpl e 4 vvas added 108 grans of additional propylene oxide. The initial

t enper at ukgarsifle the start of the reaction was [err]. The vessel was
depressuri zelT:IT:f@O\um'teﬂ (aq%ﬂrh@$°f@195!dm°ssffm; E)aﬂgplf ! Ifoyveg chs m@mttﬁ@ﬁ:@ecivapia ith was
taﬂge?ea/ggldrelarfc.t'loa?\ emp ]% ﬁesg naﬁ'\ .EB‘SE{%S@ slé)thgeTQPQl:iICI gﬁ :ﬂ%ﬁﬁé rg Of
propyl ene OXI de Thg eat so’ﬂr ce \7vas tur ned of t and the aut ocI ave al | oned
to cool overm ht The next day, the contents of the autoclave were

det erm neg i alkoxyldt$l e adduct of propyl ene oxi de of the perfluoro

al cohol ?? ool §8 AURUEEHralr P>n Mo aidoR aRb K ikal 6¢ A
obt ai ned fpe.qsehlsn iy ci s‘g agagit zan ool PG Rr NG by 5? &C
of anti rmmgerqdeabamtsbmrwrdetheﬂ' heelbéﬂ@itiméd WWars mplds ofethylahd dskuduvtereadg@ny aded foelt ed

to [err]. réRgwf woptgnts afa rase eeﬁen@mauehq/ta@me nfthas@qtqréplewﬂw%% pasiEWe | de

G t t h
was add€d hgﬁn%ﬁé;o%’%%ilma prop’ (%ie o nde were s oW %;rsﬁoﬁ r& in th rt Egz\%re?t 0
the per f l T%i cont d Q%E ﬁ@ﬁl—! m‘6@r§tu

as to co ntneainovtnhe; 1B@AThs en‘ptfem&eﬁaatrum. OO @drlah hdu bidr@l il ethadﬁu dxide RadDf
propyl ene been added. THheautdaeiwas rooleasehppraxinatat, 220 gfaots oftthe fitidialkaxgiata bddugctyvere

af ter tde "EEHG GpMETtrIing geeaipdy d99% eecqvesy- conpl et ed at a tenperature of
[err]. The reaction vessel was cooled and the 6 nole adduct of the
perfluoro al cohol was renoved fromthe ¢ eactor.



45 Exanple 7 Three hundred (300) grams of t'he adduct from Exanple 4 was
charged to a PARR autoclave along with 1 milliliter of antinony

pent ach| ori de. The sane precautrons were taken as in Exanple 6 to maintain
50 reaction terrperatures and to maintain a nitrogen atnosphere. ficient
propyl ene oxi de was added to obtain @& 1 238e propyl ene oxi de a@t of the
Zonyl' BA paf frhdlRadioR baalal o ofcvtatdd ¥R%boMSoflRiA! koxyl ate 55 Exanpl e~ To a

- PARR aHt*ocIEaMﬁprwas added 485 grans (f nole) perfluoro al cohol and 2
mllil'iN&rs ofo emadtartamy wpcatkie M5@rantbenf Zdive BA perfioae alvet®! purayeidliliverst di anirsanggen
and cl osed PF@a‘{hl?éd%fqﬁj@ Hae é“t%q;ﬁ/é Waéa@taﬁﬁ “C'brft'teﬁt"s aw(e?'@,ﬁeﬁé;atf@da"t‘ﬁpsﬂe)d he

whi | e thei/ ms%;f EEE g:%xﬁqo-—: sl T;ad(:; 0 he c|é‘E on he6 rguﬁ:g: av tcligr\tmr‘ :‘g‘
added to tﬁﬁsh\%@ %I ro d’@i 3 d, in fact,

t enper at ur eedinddlirethé mcsfmf rab@l mut{narera}ure Whena":eaﬁetdacrr auaﬁ 9c6remhteasfedthatadoaron
terrperature’fdfe wm}xrdemaﬂcomh@urs after the addition of all of the

[7;]

et hyl ene "bxi de MALPTEITS ¢t it s @dtr’ﬁt)y@gfﬁfs 5128 E)f"@ﬁglv d5%i Tles @y
sl ow y add%adl %g n’:u%t&%ak Jﬁaéfﬂ‘n:fwf'ﬁ a%@& Jﬁzﬁi gr(‘ Srcléri y%(fr sﬁi%lete $0
reactor cong @r&:&pl@@ iR rdabdn b&@bén&ﬁ@érc lerohﬁﬂn Eidiko é obMdikbdl ﬁe previous

t enper at ur eeastrm @dpl owed to rise slowy to [err] The t enperat ure was

mai nt ai ned g?tw grr] for an hour after all the et hyl ene oxi de had been
added. The ,|| V84 W 880| ed ndsap réB(' B, X‘ :Ilb 20, 9L 3s olf t edf0'293|
al koxy! at e asielbick sHER a%‘;zw é79"329°.r§fﬂsoo ur%ﬁté?ﬁs ; g bl 1 L:ﬁmser a
recovery. Gtirrer, d)hel&ﬂxm&wand a pressure equalized dropprng funnel. This m| hs hel-lhetd'ﬁbmti en
bet ween a k\dlx: ¢natue;s s fhitig dm¢mdd¢rwn©(mmloeot@drio~a§mtaam foLu:) raapeorvm;padded
485 grams fr‘?o ¢ ;a traﬂfl addifign| q‘;lgP'Ff(;EP'yd 2’101“ 34.5
pe*n«acm or t@gp@a e M oML ol v %auc% o

to the atmgdidate erhaw aloRb o?é/e@hwtaso,r&at id &pich Qranrin) Pr &Et
m nut es. 25Athe wédight @f edecovedd romanbis®B+®t hyl ene oxi de and 442 grans of
propyl ene oxi de vvas sl owl y added to the stirred contents of the aut ocl ave.

The additi 5?(‘3"?%%3 separatetml S m XE eiﬂ as r xam qu rodugyaﬁ'om Se H xam es 4 fhadet he
Sukfic \fv asks

t enper at ur geRENfeh en@&ﬁl@ he'r e ddedt&1HB L ts o'f]eatc fr‘a dr't
range. The nbRéqre laﬂarw‘rﬁatwwamm%ad ﬂﬁ: sfw@fe stdptadibn SHan MAsk EbRBodhydah wadifided to
addi ti on ofead.hhleskrw R yok adencwa@mbb N;tn@ddtmoto the raterials @bteined fegmt Bxagpletdhamd PARR

aut ocl ave \Agf\ i ot Ithe r@k‘ oﬁﬁ:ta s § a }%'orohydnn was
oo ch or g e e s S R B
mai nt ai NQd pARiuAdEbEhed N ba ket\ké?é\@ o elft H&b@éﬁtﬁe )b h 2 dhdidRIdU@ ﬁ
after the adehol/propylenk expiiefebitiddreHyyiar;i (@) waB4:¢C.6 Nfd Ieta&thOoa$erflmor6(}!lﬁph®b@p\tlére
reaction b@t*ﬂﬂmhtor@‘/@pw d‘mil(@radlﬁymmﬂe zdddet pHrerfiyproaigoldl/Rroryj4ng oxidesgpichiorpydrinn
the previ od8%action step. 15 Exanple 10 Two hundred four (204) grans of
an 8 mol g EQaedyct of the Zonyl BA perfluoro alcohol and 0.25 mlliliter
of [ err] et heprtmold\6f e rétudedained frém PABWRY tHelifikst 8 off xathie 9 EhBdddIta5 BooaFiask
equi pped vvreqrhppades)mbeet§eﬁfr¢lerme-brromple/rdrrnmdbtaerarrbmetbedquctaﬂdordv deg sathis material

e ual i ze ftes tepd § roxingg! 5 5§ and t will ofangj to| adgﬁqdo sk. The
ogin, o AT ST AL TR SRS [ e e

started Trag,b,roe@ fydrifN terrperature was ‘Petween [ err y regu ating the
rate of addition of epichlorohydrin. Approximately 34.5 gr ans of

epi chl or oh drrn was added to the flask contents over a period of one hour.
The react] a t;ﬁq';emﬂg"m post heated for approximately 1.5 hours, then

cool ed affd ¥ Rflctfoh ARG abilicdske 8 TR dVRAL CLidd\BRILA D 26HHHEBA patruarttercohor of
perfluoro &kamhorl T8 atidicEwaatdiRydiea &n 050:s0edidurd bwbight@piseiidpand Bydivater.in 4y aebuott

yield as j r;dfgedwt PrQBdeta;befutwe'i tcerufacf:tweedm@neﬁ tl;r\adlbqudamlxtws nvesa%edexa dafll
r u I u
| ht f), 3 Se E;"ae(ﬁ r,:tb ugo {%Il kéqmr?t %legtl?§ fitrwtr_u;rzfg g ﬁ'@ Jﬂggw Pf}oc :ﬁ’oran egidgropw

Q r& resultin a
et herate was ad e to th e contents o§ each &'El and the flasks 30 heat ed
t 0 approxi reasrepley 1H50C. Ni trogen purges were started on each fl ask.
Epi chl or ohydrTa W&@'Oade}%d"aﬁ Gd@a@rﬂuﬁﬂ'té}skf aspmgle ethyyleps exide agldyct ghfapy! BA perfluoro

epi chl orf?h)gd’we % R agegrannge Wil EF}E%‘% u d“‘f, w“,@g?%?ega SmAE 5

nol e epi CthérttQﬁM mop;%%iﬂ\%;s adglfte l @F%g ﬁg taa m: 1 dacé)o

The epi chl dleskhygh wéte Weitedard d@emskratire bﬁﬁtﬁummkhdrmilﬂbtafdﬁeﬁbui bee rt@mmé adsultirgg of

each react irondustess dundtto bethe isohmnyl{Nemethy! tagae sulfesrtd etheraat tthieoh mple Sthwlengygide

post heat &d A#t gipfangh@hatiioe 8dchour at tenperatures not exceeding [err].

The 35 products obtained in each case were respectively those expected from

(1) a 1:2:2 nol e adduct of perfluoro al cohol/propyl ene

oxi de/ epi chl orohydrin; (2) a 1:4:1.5 nole adduct of perfluoro

al cohol / propyl ene oxi de/ epi chl orohydrin; and (3) a 1:6:1.5 nol e adduct of
perfluoro al.cohol/propylene oxidelepi-chlorohydrin. adduct. 40 ExarmpleamdRameiEiegte




e’ rmle of a product obtained fromfoll owng the first step of Exanple 9
is added to a 500 ml flask equi pped as above. Sufficient epi bronohydrin to
obtain a 1 nole adduct is sIovay added to this naterial after it is heated
to approximtely 50C and 1 milli |ty @fgganti nony pentoxide is add@ t he
fl ask. The epi bronohydrin addition rate I's controlled such that th
reactror‘ix% éﬁature never exceeds [err]. The 45 product exp ect ed i

122 L6 I e Wa:d%rrwar:rmzf;@{ﬁ L AR o e
and epr\ly;, ??éfﬁ.h oxraz | loro Hfr?%@& oPEonP lut

react rsom.rtdtra,séﬁrfm i E0XbRdeds My a'ema:h@mruféa rribEGHe G theqtaacZame k

perfl uoraddealaomdrtayleqwfaldﬁxetmotaesmm pfdnel saticha®t Thaaentdits sfahe/fedk then erere Ged& 101 Xt ur e
by wei gliPouspsita Egm '% edpsulting Rieduntysp Ftpreder: WP%?OE'mmtbehBﬁr'WPde about
a 33 pePBtéfﬂ“"aE't < EHBRE ETNETCT 'O e BPY' e IR PR A ZRYS BA A AAEG i nol ar
anount, @kanelig/m bisulfite in the formof about a 40 percent aqueous

sol uti on. Toheresmtix fiusewhdwided\Biguabtity 6t dnrsmidle Hropyicab oxitie aidect btzohyi@A pamborent

t enper atalgets! prvrbﬁeedrlesqsrbrsiamg wplr ttrel Em:ttgowaﬂ;ror-mwé Tihe adisiuctivwae dissnived oy W flaglyin faonat e

et her o EhE ey e Ay o n"‘ﬁ’ﬁ ""“l‘f?\" L "“gﬁh aﬁ;%ﬁ;”
Exarrplse gnz(ensoofel'herrg E ?h %A@@‘% ;ia&t‘ dbout éor El)hene
oxi de angsCtne MdsuidRgr dlBAvareearse pERte® A odarpermrf arhrﬂe @Rdi Of Hadmiew t h
the for egovieg Pidecaeidunt ef;the'meyresdchwtuorosmﬂbhsrsol ved in a 50:50 m xture by
wei ght O;ﬁ SO ropanol and wat er |n an anount suffrcr ent to provi de about a
30 perc LLon. d,{ Luted yre ‘% L|IBHD| ar
oot Al R 1.0 o it S0 S St ' e

hekted t«eteamtararsﬁanatsumaer@fm proddd atjoy d 33 ;ﬁﬂ:dntl’ae!f $¥igbnf w:halamméd rAiRR re s

resul ti ﬁgriepmdmvamfiawnblsutfmmldtdnetwos ivelpyts of\potassilmy Icarbta@terﬁensubrﬁonate

et her ot‘hef‘M’ésEe 2 EPAY Pl P'd‘85°§§" ER!I‘EIW"? g bocohol .
et hyl ene ox?‘?g %ﬁ%"gﬁgﬁg iﬁ Ehrﬂe £ \ﬂhg gf ?qe[t 16 f(?gt e

per uoro al cohol epared in Exanple 2.
The add@edimpmass reacted with 1 5 nol es of epichlorohydrin as previously
descri bed B:rmPetrhextQClesmMa wgecbk ntraam oéprl"crrblsm chthvhnaemﬁ:qnd@ropze Pxiqg/\
perf ! {?OIlasopuaqs ﬁ'«md ater i a oungsjé entt ovd active s ?Egoén JI'cr twélg ?fl O Of
adduct LReSE lnad Sdas Rfeq'lw {Ght'3f phbfol stifonfd e ff, afwrsfeaﬁ.u;rae 3
was a dede@nmdsafthegmcréaé B8 wér héHﬂid&SSteHﬂibrﬁ e s hoduit mataeout dnasntrents of
the fl asésuttlhuamow‘eashearuecdbd. as exbeted, th erso Odybmheadttouttassmrresuﬁwte ethEhef theeul t i ng
pr odu#t "‘°é?s quemdw %ﬁ'é;’ rg%sﬁé\ E%‘ orpatealabi um 2'
sul fonateQ A\ %M S 1darBpdivg &ffee BRinaes Y dofesest MAEH Y ¢ °E’§’ﬂgl uor o
al cohol . ng 6 To a reaction flask was added a quantity of an 8
nol e pr(Epghh;eenes oxXi de adduct of Zonyl BA perfluoro al cohol prepared in
accor @anceTqu't#ra@hl@ qﬁewe i oo osivons of fﬁhereeaﬂlqunnwae eah@sm Veuid pnd t he
flask i rqas%:' capilla sure e oll w:%esﬁsst\gze mgtrpo’b mr{%j%;wﬁ est uti rze trtz%nt%‘n&:l unt
suf fi ci vt re%wﬁﬁ {‘?&g nt@r’h % siiGh Sféﬁﬁpr@s% tlr\%ntﬁq a%unt 33{' ﬁ(§1ur ein

t hwd | askabdae ! \Waserd B od .garn TRIbUrEER GdatiRgTR hecBJersalLth hadtbd afh YA hﬁ.g
c ont enst sneasurd¢dead the vater srurdiibmsithetdaemitavaran© etataabdlotvmg aresSe rtiamedtopbrmatbout

[err] q egrgqar%sz of & w °él§ tagé;raﬁﬁ%ﬁ:ew eerr* rfedut‘:{stf a pigiso &T:?:E‘:
expect e§ 31,51 g E i’
pr opy| eriaiRbh mahdﬁktﬁgtresgts th ABou€ 9 B4 ber 's.raarv .lytwrra!n" eyl i 20
To a Rarcolumbivbild the/ e \dbiBe atkbesltidnlvd thi Gres®di Bvartibryin @01 pe(-cededoﬁcermétanprompgd ene
oxi de adbeute 9Q)Pef@tzhy?j°VB)A° : ﬁdaﬂyrdcﬂt ail b,feﬁmsfousf' Alsoathe P"eti%ce Gglff@ camgmton ahs
i i r Y, o] r i

di ssol V%t ibt s"aBEP Ory ﬁi:ﬂsg; ?%;ﬁfsgﬁ F‘al‘)|i %TJ‘IE p ;ba ercent%\?ﬁg ur?gonﬁ(%i
amount _ hlunh trbdtdiwith o Uhresk veqar.p&n

| ut gd (M.2xkedr & dbos IR ntcm,e equi val ent of pheno su onr c aci d an
equr val ent & findl mpmrastsmwmmaﬂ benatre effefﬁreness)stﬂteree‘ednhewrmmrlltve:athetbrmvloato
t emper attwreca@tronétbw@te libfigyp walsHSAturRting- ﬂ%aragmleme cg é?féﬁ ° P’t’fd‘@dz b

QE p

oo (R R b

per f | uors@nmhaah%eed&hatrmhﬁ carﬁronucea.Baﬁmma:ut« mhareeummdd«ederahqpmmaggf of a

15 nol e ofitratidg é@rﬂrydcenead@x hydieocarydn pre btmhes mmrdeecm)r taeldmbta sormtoszgm thBA
perf ! uorpaesggta;erdr E!':& gﬁcg témérd%‘ rov '%{‘efzg’:‘t reatr ?&. recqve a I ght
of i sgpry f)é%@gtou%%e@v ek ?ﬂ’r? lﬁtﬁ? et o rasarn ﬁ% ‘tn

per cent active solution. TO the m Xt ure vvas ad one equr vaI ent of

phenol sulfonic acid and two equrvalegts of potassruntcarbonate The
contents of the autoclave then were heated to a tenperature of about 125C
for about two hours. The resulting product was found to be, as expected,
the i sopropyl phenol potassium sul fonate ether of the 15 35 nole m xed
|.ene oxi.de/ propyl ene. oxi de.adduct..of. .Zopyl-Bhsperii-woro. al cohol . In
order to facrlrtate a cIear understandrng of the met hods of the present
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Exanpl e"19 40 To illustrate the effectiveness of the conpositions of
the present invention in enhancing |iquid and gaseous hydrocarbons
perneability in alinmestone matrix and inproving the return of tre g
fluids by lowering capillary pressur@19h@18ol | owi ng tests were per

The tests il 28,2 AObQMI G £9lsWMy, Wikl 15Snd {53 Rk L\QtieLthqad?éemeﬁJdII ng
t he COWDOSIaBét@@sggrcé thm{ SREK 4.33WA harbdlamaras.amma) gds dréselre.about
about 0.1 percent by wei ght The percent treat| ng fI uid recovered at

hydroe%boﬁe%mmmrou%h i S 45 measur ed an ter saturatl on

t he
{ %;E d
dol om t& C !Jd% me ;i evfa:!n c h?@%% stém |I ul;tt(:%led 19?-' stj#gz nel eve
preparati Or}mp{he Pa i apéifftj f@-bﬁc/rﬂfn §N ol FheSite Ubqikrb 8 ac ﬂ{eélvgur €
1 il ustr akfsrafonps sboutOld ﬂil@esﬁfhE@SrblvvledﬁQSQhé)ﬁacI&d Iaﬁﬁl‘hd\ ther 8 dSthb‘Sﬁeldtbv'welﬂknown

pot assi um pdohamuessul fonate of the present invention (Fornula 1: a 8 b=0,
c=1, Z=oX¥ °’G ppri ?ﬂﬂa' éesEE utilizgd o a?"Ff%ﬁ"‘t'B °é°'b6'ﬁ%)‘é’h “Igb' ef"tef’ n oil
ol r| ri ra

o o S BT L e S
recovery offuiilcbras .h.ﬁggo ta,t, V\ng aeug daitib présehtllan hé fovlehe
use of t he it®Mpogirhn :alfhecsﬁmé Bi&cqm‘nesetﬂbreMBUsB[ihtttdeDcddmrlﬁe 4D a Bite gf@ k@m®int The treating
concentr & |ﬂeu1 apo mmamg Z%U@mndaﬁ r@Qerpdsifiss n;!"s'ﬁwm‘/eftl %Y'afgq* e*&rt:t" '“P‘Idﬁg‘gd:eg%m oi |

ua o] on
br eakt hr Ou% tl %}Ll glrat s t@ﬁg es o?abgﬂ% 5‘%9?‘:358?5§am.n ?lf c‘rrtt?éa m for
i nventi on lfh £ I;%e%ulfrgegoftb 2, 408 BbdtihG hohd Fbveial iy tﬁysrtfeu@% ,4\4 s &
in Figure bfth bricas fbe (el 8IRE Rerbént Bf M@ Pbdtihg fiyid PiceREddra€ oiDbre wghzﬁepsu
(137. 8 kka)kquilbriadoouater Surgion eiiib thepscked coltmn aad the)nelapearq'I]pemtehmht'ctbb'uarmcaﬂqueati ed
with the cehpiﬁhlot'lﬂew @P by eovyy eg@mueq nvelntl on exhi tyat s a ca rfg? Pressure

me! e |

Of apout 2’th5rz§ the Bl a?éz kt'ﬂ dc%‘lt Fxp& E%Q%?Ere{ IrT; e}h} rev sgj:l on to prior
rreasur eme Ny AoYEs | £|3tﬁ \Uzﬁ&tsatﬁ dnldveMAtRfnte co én i&treated with the
per meabi bd tympsitibdI6F t ecﬁ'rﬁaﬁtllrﬂgntbﬁ)a 6l U6 Béxeribel Ed@Wh&twnﬁaﬁ?hnﬁan sudtateltensiont er
saturati on rediicing agrrat aamum#teolmntfmedlowsamgsn ea;mppmgzhlt a@% $aiimnthén|is 2@hed n

the oil ? a@%'g ;F%f)d% tEPéEtFQa'“!‘:et'*‘I‘ s - $Ransi 10 Pcfhéer'?"l”&?
about. 3. 4943 T L “g LA Y o
contrast s WaRr $8Ratidh withlthe BARRESTbIumA theR bin fﬂEtﬁSﬁéﬁhe .maym dc@laulbtgd &t
treat nent @fessureavd)oh theSeu@ntiahigss Mgvsf Or natl on results in an effective

per meabi | i ty Tﬂqaﬁeosvegmsm‘ bemario gs rexftie echybstibad apionic hempegrpdsrobthe preggnt|inggntion in
commonl y a\Pa;le' l°ép"?ﬁ‘r i“ﬁnjt age ‘F‘Bf"rtr"ﬁ% :qé'f‘h‘ f’g%'m'%ge LaQ}t"l’ef‘/r a3 ivegreraren d
recover e &t Hyarolal BrEakEh P SHYREY faxioA 28 o the

conposi tion of the present |nvent|on For exanpl e, the conposition of the
present invention previously identified (Formula 1: a=8, R=hydrogen, b=0,
c=1.5, Z=oxygen, d=1 and e=1) provided 100 percent treating fluid recovery
and 65 a Jerr] of about 7.57 at 10 cc/min. In the gas flow experinments, a
conposition of the present invention 8 0 191 218 (Fornula I: a=8, R=CH3,
b=15, c¢=1.5, Z=oxygen, d=1.5 and e=1.5) resulted in a treating fluid
recovery of about 85 percent while a [err] of 4.23 was achieved at 10 psi
(689 kP%) gas pressure. Test procedure: 5 A packed colum having a 3/4"
(1.91 cnf OD. and about 12 in. (30.5 cm length is prepared with sieved

- 100- 200 mesh dolomte and placed in the test systemillustrated in Figure
2. APl standard brine is flowed into the packed colum at a rate of 1.0
cc/mn until the colum is saturated. The time required to achieve
saturati &h is about 10 minutes. The pore vol ume of the packed col um then
is determ ned by well known techniques. 10 For experinmental tests
utilized in the determ nations of oil breakthrough, a refined hydrocarbon
oil then is flowed through the packed colum in the reverse direction to
prior brfme flow at a rate of 1.0 cc/min to obtain a residual water
saturation level within the colum. Thereafter, one pore volune of the
treating fluid containing 0.01 percent by weight of the designated
conposition of the present invention is flowed into the colum in the sane
directioff as the previously introduced brine at a rate of 1 cc/mn. The
treating 15 fluid al so contai ned 2% KCI and a nonenul sifier consisting of
an al koxyl at ed phenol fornmal dehyde resin and various ethoxyl ated
conponents. A quantity of the refined oil then is flowed in the opposite
directioff of the treating fluid at sequential rates of about 0.5 ccmn, 1.0
cc/mn, 5.0 cc/mn and 10.0 cc/mn for two hours at each rate. The vol une
of brine and treating fluid recovered andl the pressure is nmeasured at each
of the various flowrates as well as the percent of the treating fluid
recovered at oil breakthrough. The 20 equilibriumwater saturation wthin

t he packed colum and the relative oil perneabili ty t hen are cal cuI at ed

each oil flow rate by known _ techil.gues...RoLexperi-renatat- t-estsefiprr

gas reakt ht'“ough n| trogen _gas |s flowed thr ough the
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pressure |level of the sequential gas flows.:The effectiveness of the
various perf|uoro-substituted anionic. conpounds of the present invention in
| owering capillary pressuré and inproving aqueous treatnent fluid recovery
and hydrocarbon permeability in |inestone matrices is summarized in Table 1
and Table 2, below. 35 40 45 50 55063985218 0 191 218 TABLE 1 Vager
recovery and capillary pressure neaSUfgﬂgqts enpl oyi ng %??

perfl uore-substituted swatednabasy biti @bilila®® pressure measurements

Wat er “sgovery at oil br eeamldvimuzghluoro -substituted suifd@ates inl @ity pressure data (%

Tr eat ment al flow r Conposi tion fluid)
(SwW)  ¥cc/mn) psi kpa W °"e"’ [err] 2% KCl 28
72 0.5 1.56 10. b?eakt r uQ’: 2 60 1. @apmary pres?ur3aata 16.0 63 7
3.49 5.0 8.42 58. 0 —38—=2—4-3806
10.0 15.62 _107.6 32. Tresmeg For rrul%tl flow (AP} 100 36
0.5 © 2.7 Comgogtiongs f'E' 5o (8, ReHDBl ogepsi  kPa  (SWh ko
1.0 3.2 0 27.0 3 D C T
% .
5.0 7. 2.4 26.0 5°32 2872 ﬁ?ﬁ Z=0xyaen, \eleby  ae
10.0 10.7 73.7 26.0 7.57 e=1.5) Fewmul a b42 580 382 4.8078
52 15 (0. 5% 21.0 144.7 50.0 0. 1900a=8, 1Rﬁhydﬂb@eﬁ20 5.18
1.0 40.0 27 .6 44.0 0 0 25 b= 15 9— i
3 B
4.0 180. Brry ygmgez,go 0. '%. 18 ZoxygelS d= 5% &) 3 #@rwg 521
89 47 b=, c=115,5 90.0 620.1 475§ O Os24 260 6378,
R:[err]zq b=8, Z=oxygen, d=1.5, 1.0 100 190100 130DD. 26039787 0.04
c=%-9, oxygéﬁ”5) 2.0 310.0 2135.9 36.0
0.05 d=1.5, egl, 5? Fornula |: %gp 3q .§
78 52 . 1.0, - 1447 500 - 0719
2.2 15.2 25(a 8, R:hy%% (a=8, R=h@rr], 52756 440 0.20
1.0 25 3. 1b=152d=5, 2.61 c=1.5, Za0xygenmgoo 12402 400 0.18
5.0 5. 3 Z=3yged, d=2U5, 0 7.64 d=1.5, e=1.9)
10. 0 12.08=%V%82.7 22.0 6.75 Fornula |: 96 41
0.5 1. 68 muthd: 2 36.0  Zg 48 40 0.5+ (8=8gg g X561, O%h g€ 04
1.0 3 2. 30@=8W=ch, 33,0 3. adduct ha¥i Ng 1%0.0 13091 390 0.4
5.0 7. 05c=1.548=éxygaR. O 5. 74 order of 2addi t o 21359 360 0.05
10.0 12. 4¢+1.5,. 8518 30.0 6.53 of R=hydrogen, b=10 and R=CH3, 45
b=5, c=1.5, Z 0X d=1.5 an% e=1. 53 FornHIa I I, 8§ 39
0 2 84
10 L e s a0 0% T e Bnvithodlh 13
0.5 2.64 v— 58 220xy34h, 6 1.53 b=8, c=1 365 240 7.64
1.0 3.53 d=154e819129.0 2. 29 Z=not appbmcable&o 827 220 6.75
5.0 10. 2 70 5 26.7 95 d 8 e=1. 5) 3 8
10.0 ,, 19.1 °’“’;‘?,;i 0 #23 55 SoFormulbg 1152 359 285 88
39 1‘3admmth 13.0 34.0 4. 3050 705 486 320 574
‘ order of addltlon 10.0 12.40 854 300 6.53
\a-é of R=hydrogen,
b=10 and R=CH,,
a5 b=5, c=1.5,
Z=oxygen, d=1.5
and e=1.5)
Formula II: 85 39 1.0 1.88 13.0 34.0 4.30
50 {a=8, R=hydrogen, 0.5 2.64 18.2 36.6 1.53
b=8, ¢=1.5, . 1.0 353 243 290 229
Z=nat applicable, 5.0 10.23 705 267 3.95
d=0, e=1.5) _ 10.0 1913 1318 260 4.23
55 Formula ll: 88 39 1.0 1.88 13.0 34.0 430
‘ {a=8, R=hydrogen, 0.5 264 182 366 153
b=10, c=1.5, . 1.0 353 243 290 229
=not applicable, 5.0 10.23 705 26.7 3.95

d=0, e=1.5) 10.0 19.13 1318 26.0 4.23

60

*Emuision formed resulting in plugging of column due to incompatibility with selected nonemuisifying
agent

65
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(a=8, R=hydr ogen, | : 0.5 2.64 18.2 36.6

N N\u—'\o-lMm__l—\_gn[xsl—\l—\_chmml—\cﬁr\a\lpcnm'

65

11

-1.53 b=10, c=1.5, . 1.0 3.53 24.3 29.0
2.29 Z=not dpplicable, ' ; - 5.0 10. 23 70.5 26.7
3.95 d=0, 615) 10.0 19.13 1 8 26.0
4.23 60 *Enul sion fornmed resulting i@ ﬂpagﬁﬁﬂg of columm due to
i'nconpatibility with sel ected nonemul si f yaBrg 2agent 65 10 0 19 18 TABLE
2 \\ter recovery and capi | Matey repoessy encecapitiers Lprassreq Measgrepienlyi ng
per f | RS0~ substituted sul f oregiPloying rqer@vago -substituted sulfonates in gas
% Water Recovery at gas Capi | l,a ressure data Breakthrough P
10 Conposi tion Concentration Re%j (Sw) (psi)
(kPa) (Sw) kg 2% KC at gas Capill4y pressure dg@
1.0 - 6.89 "~ 89.5- 0.00 2.0 13 Bgpakthroggh 9——1P.—2ﬁ—5. 0 3475
;_18 8 -2-' %g;lf Cogn?osétnon 2. q:?°|°_°§?‘r'ﬁf,' n '. {%) {Sw)  {psi) 01 0j‘kl’a) {Sw) 70 k
66 . 1.02% kcl 6.89 - 67.0 0.00 @a=8, F?shydrogmn 6.89 895 - 0.00
2.0 13.8 48. 0 1.33 b=0, c=1.5, 50 ;i-g igg ;-gg
5.0 34.5 .--39.0 2.43 20 Z=oxygen, 'd=1. 5, o :
10. 0 88.9-  37.0 2.89 e=1;5) Formula I: 100 83 ge510 3%
_69 .~ 66 Formula 1.0 '6.8%% 67.00 0.08 (a=8.,. oR-hydxssgensm 0.00
0 . 13.8 .g=ﬁ&=&'dr0§bn33 25 b=0, c=1.5, gg ;Zg ggg ;ig
1 0. 34.5 b=03g= 2.43 Z= oxygen d=1. 5, - - : -
0.0 - 8.9 ZZ909M=1%.89 e=.1.5) Formula 1. - 100 889 0370 289
B+~ 62 1.0 ~ 6.89 . 76.0- 0.00 30 ~ (a=8, R=hydrogen,
0 13.8 Formdi3.10 0.00 b=8% c=1. 5, 69 - 66 1.0 6.89 67.0 0.0
0 34.5 Somﬁj@%drosl}n.ZS Z=oxygen, d=1.5, 20 ;2-2 ggg ;;;
D. 0 $8.9 1Y) 0.69 e=1.5) 35 Formula |: 01 '
h 73 E0YeRR ¢S g9 77.0 0.00 (a= 8‘°°R—hy‘éf’r %gend™?
0 - 13.8 . 47.0 1.56 b=15,. c=1.5,
L0 34.5 FormuB%. 0 4. 27 Z:muxygen dsl. 5, 62 1.0 6.89 760 0.00
0.0 $8. 9 =8, Rs=:9v<U°9en4 32 e= 1.5) 40 Formula.l: 20 138 780209
00 37. 528 = dq 6.80 520 0.00 (a=g> rR=nilh oge§§ o2
0 13.8 228 76" 00 b=15, c=1.5, -
0 34.5. . 37.0 .0.00 Z oxygen -d=1. 5, '
0.0 68. 9F:>rm8ulaR|29q’IO 0.11.03%. e=%45) Formul a %g 6.89 Z-g .9%2’/0
2 a= %W ogen, 6. 89 75.0° 0.00 (a= R—cﬂ? : :
b=1 : 8 . 350 427
0 13 8 b2l d= 115 61 b=8, c=1.5, 100 689 330 432
0 - 34.5 e_1 s SO Z=oxygen, d=1.5, '
D. O £8.9 38 0 3 58 e=1.5) Fornula I: . 1% _
b 63 Formula iy 0 6. 9% 65.®0 0.0¥ (a=8, 101?—0143689 520  0.00
0 13.8 1855fz~r_hp1§mgef 33 55 b=8, c=1.5, A ;22 F0 090
5.0 34. 57=0xy ﬁﬂ @—15 4.00 Z=oxygen, d=1.5, 100 . 689 200 0.1
p.0 £8.9 e=1. 4. 46 _
Formula l: - .01% 52 75 1.0 . 6.89. 750 0.00
'{a=8, R=CH,, ' : 120 13.8 51.0  1.61
: b=8, ¢=1.5, : i 5.0 34.5 400 294
- - 50 Z=oxygen, d=1.5, : 10.0 68.9 38.0 3.58
C : e=1.5) . . . ' ‘ :
Formula I: . 1% 78 63 1.0 689 650 0.0
(a=8, R=CH,, o : , ' 2.0 138 510 1.33
55 b=8, ¢c=15 -+ - = : - 5.0 345 440  4.00
Z=oxygen, d= 15 - 10.0 €8.9 38.0 446
e=1.5) _ . .
Formula 1 , 0% - 85, 58 1.0 689 600  0.00
‘60~ (a=8, R=CH,, - 2.0 13.8 420 202
: .b=15,.¢=15, : 5.0 345 360 3.8
Z=oxygen, d=1.5, - 10.0 68.9 30.0 4.32
e=15) - . .
!
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e=1.5) Formula I: L01% - > 85 58 1.0

6. 89 60.0, 0.00 60 (a=8, R=CH3,

2.0 13.8 42.0 2.02 b=15,¢=1 ;5,

5.0 34.5 36.0 3.08 Z=oxyg d=1.5,

10. 0 68.9  30.0 4.32 e=1. 5¥ &1 #18 0 191 218 TABLE 2 (conti nyed)
% Wat er _Recovery 5 TABLE 2 (continued) at ga@
Capi | | ary pressure data breakthrough Conposition Concentration (9
(Sw) ™ (pSI ) (kPa) (Sw) kg °&(Y"\j“efFor mul a 1: . 1%

85 5 1.0 6. 89 65Repo 0. 00 (a= %aplla_r\q;’%ssure data

2.0 13.8 50.0 2.76 b=15, c= 1, kthrough

5.0 34.5 47.0 4.18 Z=oxygend=l P

10.0 68. Tompost®n)  LoB@nwatitn5) 8 For Ba | :losh  (Pa)  (Sw)1gpk,

100 ) 00 ( m Xed o e

2.0 13§§m;"’n‘z&z,so 0. 00" Biduct nadi o ng Piter a;g ,ﬁ(fg Eﬁ’;ﬁf s

5.0 34.f15 46 0 0.00 of addition of 5.0 34.5 470 418

10.0 68. B=oxygeB5d€1.5, 1.15 20 R=hydr ogen, b=1®0 and6§&CH343.6=54.2¢=1. 5,
Z=oxygen, de=.55, e 1.5) 25 Cains 1. The perfluorosubstituted corrpounds of

formul & 3 ERR Formul a,) 3S or,].ERR] ' 3gd!
CH 40 vvherg E‘ & i1 &diquhol e ﬂlu/nber or "Practi n therquf |ﬁg§$ﬂg maﬂgeocog from

4 to 18; b éa‘auah\mﬁd erdeunber or fraction thereof isothessangesnd foom O to

30 c i s a eofhwbigomoitber or fraction thereof in th#¢angé8df b 198 3; d
a Wil e RemvBegero®=f¢action thereof in the range of fromO to 3, d being

Ie§s/t han o?"deghﬁtx% c; e is a whole nunber or fraction thereof in the

range of f r@.rns’teups

e bel ng Iess than or equal toc;, Ris |ndependently
I2 y—tesul t;
[ ERR] &% an exchangeabl e catlon and Z Is a nucI eoph| | e- cont ai ni ng species
cont ai ni %3{ | east one of oxygen and nitrogen, wherein the nitrogen is in
the for ERR] wherein [ERR] is independently hydrogen or nethyl. 2. The
conpounds ac.cmk Gefigorbeubstit@édtonpolitis &if Mormiula: the fornmulae, either: ais from
6 to 1% b is fromO to 20; cis froml to 2; is fromO to 2; eis froml
to 2, or: a isF‘FFmeCHZT%*zT?'—(‘B"Wﬁ”‘f‘PbTﬂ‘%‘fﬁ—%’ G800 Y h s Foumulah ¢
is 1.5, and X is selected from pgtassium agg anmoni umions. 3. The
conmpounds according to claim2, wherein: ails from7 to 9, and preferably
8, andssbors from15 to 20. 4. The conpounds of Forrmula | in claiml1, i
wherein Z is oxyg a is_a whole nunmber or fraction thereof in the range
of from6 to 12; (EFZ 5 CHavit e PO THcthofifdagreltP ¥t he FARYE bf
from10 to 20; c is a 55 whole nuner or fragyi on thereof in the range of
fromleto 2; d is a whole nunber or fraction thereof in the range of froml
to 2, d tydte allesdtdetmmbemrte ien thereof iy theerange ofifraun &lod 8 rusetrolegiumberae fraction
eof :{?ﬁt ’Edﬂg °Uf°"’f°rfeﬁ‘? ]E'stad"hQ'e" PW@W%B‘*"E% ﬁhed?ngééé%ﬂm tip3:d 'S‘R is

b Te a i R

ntai
from 7 t @n&)z uspa Gtﬁ(ﬂ’oﬁlbley}or&amlamébeelﬁi tanruitlingyat leastsonk roomya;é'n Ty rﬁtﬁigelﬁ: vdierelnsthd. . 5;
d is 1.5;nitpgen is ip ghelforn of NR' wherein R' is independently hydrogen or methyl.
2. The compounds according to claim 1 wherein, in the formulae, either: ais from 6§10 12; bisfromOto
20; cis from 1to 2; d is from O to 2; e is from 1 to 2; or: a is from 6 to 12; b is from 10 to 20; cis 1.5; dis 1.5;
s0 e is 1.5; and X is selected from potassium and ammonium ions.
3. The compounds according to claim 2, wherein: a is from 7 to 9, and preferably 8, and b is from 15 to

20. .
4. The compounds of Formula | in claim 1, wherein Z is oxygen; a is a whole number or fraction thereof
in the range of from 6 to 12; b is a whole number or fraction thereof in the range of from 10 to 20; ¢ is a
ss whole number or fraction thereof in the range of from 1 to 2; d is a whole number or fraction thereof in the
range of from 1 to 2, d being less than or equal to ¢; e is a whole number or fraction thereof in the range of
from 1 to 2, e being less than or equal to ¢; R is independently hydrogen or methyl; and X* is a cation
selected from sodium, potassium and ammonium.
5. The compounds of claim 4, wherein: a is from 7 to 9, preferably 8, and optionally b is from 15t0 20; ¢
60 is 1.5; dis 1.5; and e is 1.5.
6. A compound of Formula | in claim 1, wherein Z is oxygen; ¢ is 1.5; a is a whole number or fraction
thereof in the range of from 6 to 12; b is a whole number or fraction thereof in the range of from 10 to 20; d
is a whole number or fraction thereof in the range of from 1 to 1.5; e is a whole number or fraction thereof
in the range of from 1 to 1.5; R is mdependentty hydrogen or methyl; and X* is a cation selected from
65 sodium, potassium and ammonium.
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6. A conpound of Fornmula | in claiml,.wherein Zis oxygen; c is 1.5; ais
a whol e nunber or fraction thereof in the range of from6 to 12; b is a
whol e nunber or fraction thereof 'in the range.of from10 to 20; dis a
whol e nunber or fraction thereof in the range of froml to 1.5; eis a
whol e nunber or fraction thereof On1Bde218nge of from1 to 1.5, Ris

i ndependent |y hydrogen or nethyl; yq6d i@gﬁdnuétﬁ a cation sel ected fro@
ter

sodi um’ pot assi um and ammnl um 12 191 218 TABLE 2 (conti nued)
Recovery 5 % Water at gas :
Capi | | Ary pressure dat a breakthr ough ition centra | on (%
(Sw) (psi) (kPa) (Sw) t ra:ug or mul a Fapllpo pressure ata 1%
-85 60 .0 6. 89 % 00 (a@=8, R=CH3,

2.0 13. &omposiﬁﬁ 0 Q)n?@urbﬂa]ﬁ sl 5 (Sw) (psi) (kPa) (Sw) kq
50 34 5 470 4—1+8—7Z=oxygen '

10.0 ° BETYRL . 43.0 488 e=l. 5)*515 Forhul a 110 889 688 1980
100 c=15 1. 6. 89 49.0 0. OOSGa =8, 348 xed 4p¥i dg 18
2.0 132&xygen4{i_ 0 00 adduct having order 100 68.9 430 423
5.0 34e=5.5) 45.0 0.00 of addition of '

10.0 *° 25 0 1.15 20 hydrggen, k=10,
c=1.5, Z= ggg‘g éd: d e=1'8) 25 01214?_ 149The Paiof | uo%%ubs%_?ut @35

conpounds ﬁdu&%m@ameao [err] Formula | 35 omo errjas 450  0.00

For mul a | | ofRddition of OH 40 wherein a is a wholo®@ nund®¥ or 25.pactlibn

t her e i nRtlydrogemde1df from4 to 18; b is a whole nunber or fraction

t haseof |n'1d qu‘a( e'of fromO to 30; c is a whole nunber. or fraction
thereof inGije L9806 of from1 to 3; d is a whole number or fraction

t her eof ML&lg%-DL-LL&KILO—LO—S—d—b@FHg—#@Sé—%h&FF@P&QH&J—H—%—E IS
a whot®e nunber or fraction thereof in the range of from1l to 3; e being

| ess thaépai'gg equal to c; R is independently 45 hydrogen or nethyl, whereby
m xtures containing both groups may result; [err] is an exchangeabl e
cation; and 'lZeipsrﬂaorauml;tﬁﬁxBJlEérﬁpdaQﬂHadfahﬁ\ga speci es containing at |east one
of oxygen and nitro wherein the nitrogen i.s in the formof [err] -
wher ei n [ err] FiCEk Ep@hd‘é"nﬂwz—wm%ge‘ﬁ“mcﬂm@ﬂzwza‘ﬂcﬁﬁéocESr’?pourfdg'""'a !
according to claim21 wherein, |r§the formyae, either: ais from6 to 12; b
is fromO to 20; cis fromlto 2, dis fromO to 2: eis fromlto 2; or:
ais ftem6 to 12; blsfromloto 20; cis 1.5; dis 1.5; 50 eis 1.5; and
X i's sel ected from potassi um and ammoni umions. 3. The conpounds _according
to claim 2, wheFEFhCHTSHrOorFHSHPh il pirter iy 80 Xrld b | oTM6A 15
to 20. 4. The conmpounds of Formulg | in claigyl, wherein Z is oxygen; ais
a whaolee nunber or fraction thereof in the range of from6 to 12; b is a
whol e nuwibein ads a iroieotumber dr rantionftheiepf it the rangeigfdroaf4 th 18 mislalvio ndhberer fraction 55
whol e ndhemsef inge rmaetfrqwhwﬁ%uceﬁwnw ﬁ'é’e'rQil*r giop fhefeptipihe f‘tnee of. f’°d”|t3369'%mol e .!

numer mf%wm: %?!QQ'F“' T@??ﬁ bem ﬂ‘l%aﬁi"??,;' R L ‘han
or eqialhydregdnior Breth{i, @n Eaxr@ﬁg is &h x'@leen @GIBDQ _
1 to 2, aedBas mgudleasuletcbaameg smtealcorttﬂmﬁg ass ohé”lﬁf&WMeﬁblnyrob mgem tﬁé !

met hyl ; "&Wée @rlg]lhq rf%g? égralf:al ?;ners'elﬂéoﬁ ﬁe&qgge?p:sdd#f@ " "d’ 'sggab umPagg grrgng?gl um
5. The g ! a nd
oo o A SR g DL s o LT

conmpound 037 ombbéhdk aécBrolgad Eairh,2, W%‘é:ﬁ!j s Eorhs tdbsy:gﬁﬂefe.ebws al:d 545 faml % tél
whol e n@dber -or fraction thereof in the range of from6 to-12; b is a whole
nunber or 4TBgIMpAUNd atForpuls Hin elpien % wheyein 8fS dxyasni ai92 polpnumber or fraction thereof
-in the range of from 6 to 12; b is a whole numbet or fraction thereof in the rangé of from 10to 20; cis a
55 whole number or fraction thereof in the range of from 1 to 2; d is a whole number or fraction thereof in the
range of from-1 to 2, d being less than or equal to c; e is a whole number or fraction thereof in the range of
from 1 to 2, e being less than or equal to ¢; R is independently hydrogen or methyl; and X* is a cation
selected from sodium, potassium and ammonium.
8. The compounds of claim 4, wherein: a is from 7 to 9, preferably 8, and optionally b is from 15t0 20; ¢
so is 1.5, d is 1.5; and e is 1.5: !
6. A compound of Formula | in claim 1, wherein Z is oxygen; cis 1.5; a is a whole number or fraction '
thereof in the range of from 6 to 12: b is a whole number or fraction thereof in the range of from 10 to 20; d
is a whole number or fraction thereof in the range of from 1 to 1.5; e is a whole number or fraction thereof
in the range of from 1 to 1.5; R is independently hydrogen or methyl; and X~ is a cation selected from
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is a,whol e nunber or fraction thereof in the range of from1l to 1.5 e is a
whol e nunber or fraction thereof in the range of froml to 1.5 Ris

i ndependent I'y hydrogen or nethyl: and [err] is a cation selected frgm 65
sodi um “potassi um and anmoni um 12 % 218 7. The conpounds @:I aim
6, wherein: ais from?7 to 9, prefer%b‘\%| 8ut 8, bis fromil5 to ;. Ris
hydrogen; X i & TROtAGBUAIR IO aiBIWAEr&It a a6 Ped, RFetddibyy abolitss; b .iHirawth 0 20;R id. 5.
8. The cor‘rwwm 40t ootdisivg ¢roanmhaium: Gind \ntedarabind isal.$ endBe is, 15.is 15 to 20; d
i s ih § The c uwsofsco ﬁ"ne Phgrei: jads ?)d%&é%i%%?r 8ris BnfoRilBnindd is o
et hOd \Of Iﬁ%g%ﬁsrf\ god eg cﬁfwg lf:tl% g(é’fr{)g%ﬁs flrog'nma r%drocarbon -containing

0

hy dr ocar boRq6Hn@dntaBehatdiiahteining R Rich A @G 54N REtiOh WA bdlbr more of
conpri si Ng teoddimpGiinds Gefdad @l clabiisMetb i8N0 abdortsad@mPoundBY ént@surfadee ot aRyfowaden to

def i ned i nredugd yyeitig ofcsal@, sutferes by oittisr bedrebabommpeuwal(rs) ont o surfaces of said
formation to PedUeehaserceirsipe % claig; 4 ORI eSS AeTOMRETeS RyERFYE 1RRHEbr
water. 18. A method according to claim9, wherein said nmethod conprises a
fracturing pt,{eﬁa;,ggﬁ-,@f,e 10 Patentanspruche 1. Perfluorierte Verbi ndungen der
Formel n 15 OH [err] Formel | 20 oder [err] Fornel Il 25
darin sind a biPadiugripre ¥ethidungge lderoimesie Zahl im Bereich von 4 bis 18; b

ei ne gan?Ze oder gebrochene Zahl im Bereich vog,0 bis 30; c eine ganze oder
gebrochene Zahl imBereich von 1 bis 3; d eine ganze oder gebrochene Zahl

i m Bereich von 0 kich,3cHpctHl 61 fupi—onles), 9loBl-CoH-CCH, B—2F-NEHGaSTEXx 9 dEr Formel |
gebrochene Zahl imBereich von 1 bis 3 und kleiner oder gleich c; R

unabhi ngtog o¥ttsser st of f oder Met hyl, wobei sich 30 M schungen nit beiden
Regten ergeben konnen; X+ ein austauscﬁhbar es Katou on; und Z ei ne nukl eophil -
hal tige Guppe mit wenigstens el nem Sauer st of f oder Stickstoff ist, wobei
Stickstoff in der Fougr)yomH,NBHMar-LCrgiCHMT,—REH HTabITH) G Zg—\8hsSer, st offbrreder
Met hyl isst. 2 ‘Ver bi ndungen nach Anspruch 1, dadurch ekennzelchnet da
~entweder a P e v' rsa ﬁdmmr%chtmzwﬂ ﬁgflé"r s{ rPew‘etst 6?;9%*1’;?%'??'8@ i ch
von 1 bis %B%ch%, .2\5@13\ bzﬁhg leurﬁ%m rg oché@%fahlgml m

Z o}
35 Bereich g |15b| " kleme 6def Igfefth \cY R blﬁhﬁg %sseﬁst@ebdel M_bthyd wWBki sich5,
abe 1B IMne:gtmgumdm)ﬁeuauSRééaah|etue‘aemdnenAmmn|ammmﬂeamugevmu|ztennesmkleo%hul-

Ver bi ndung é‘ﬂ'"m@mpmns' \rvmtezs e"@&dﬁﬁueWO ofes ﬁﬁ%efpﬁ Ish amobei GtigystefT infeEiere vetNRi on

7 bis o Iiegtre ng E"}Rf"’ g’&é 0 %%CQ%? dr3chlc 698

: .V h 651512, b
l'iegt. 4_- VrﬁrB l%r \ﬂﬂg gé'fm on b.@@‘gﬁ: fa iﬁl’fn\l'!#l b|f12 ?i; vaonql bvl‘s)Z oder aim
gekennzejscBarich vehd tis 12, B B BInaHA 1 (54 20, Gbee 51@ bé0), 86 6,5 ek incpeuotiiemeundahl
i m Ber ei ch ApampnBinfiinen hlsgevwdhdi iste ganze oder gebrochene Zahl i m Bereich von

10 bis 20; ¢ %l"ﬁ@' ﬁ:igfé ngefefns fﬁ"B‘eP%q g fm\Rsfeich vep 4 bis 3 fedti e

@ 1‘"%?

r un q erel n 1

ganze oder &éﬁ’m I éi%&fyh ol B D20 AR 18] U
C; € eiNng Qahkéeddr J&irocHEHaIZaN] §§e| i 6 bigh erembgihzé/&uar&ebm&nzzsmﬁdeeﬁvhmano

oder gl ei clbisep; d?émbrmbzha:ﬂglggbrWt@saaZaatnmfa‘ereﬁ:deon Mait Riyd ginelyaokze Xderggiebrochese Zahl im

Nat ri um K&eieighvemidisurg Hptumoamg@m el eine garke edepgebroghene Zahi im Bereich von 1 bis 2und

Vekpi ndungdlinfapger &@?@ CuBInachanele) eestrstdicsin Yetrehiet X qaea NetHuBe el En“on

7 bis 9 L SN e A S e AR RET s Aburc) RIS dbdTs BRTeRih WA HiSs g, 20
liegt; c 1,v5r,zug§wa.se58 baehige bh&l&%rmgﬂeremﬁ vola Ivisnaduiegr; dars; orgraid 4 1,6aetEgt.
Anspruch 1, dadierisidu «eermmen bhﬁqm‘\nsp@a@ 1Zd@ambtgsltem1ﬁlchrst daly Z Bageriset ist; %ﬂ 5 a

ei ne ganze é‘? éﬁekéﬂ‘ﬂ‘enle " %ﬁ"?ﬁ‘?‘i’ V%Eb'ﬁmof’ 3% "Z‘H"’ﬂ*ﬁ '°r§£§anze "Her
e odinge Sa BTG Ay plE St e Al
i m Ber ei ch gé6um &in Aﬁ; m dos chene Zahl 1m Bere| ch
von 1 bis 1,57 \Rrinabd)inadgi ,gwsw’:slse.r &tdocfch gektenzeibhtehWats allind Bateicke ivon ALds 9 liegt,
Nat ri um Kemgwamﬁ bRtraes 'mﬁem ggpr@iﬁ@&eg@t"vawﬁt@t ist; X Ka{jwp Bries AMNMBECTy
Anspr uch 6 a B g
vorzugsvvel Sfas ,ﬁ@t# g,,"s ‘jfﬁq' Bkenizgn%')"e? %QP'S}/%? > Z'ﬁﬁ%sseré’?’o‘%
| st; Kal i us \Qd’ﬂfrerAiUiﬂEFHoHﬁHgl c&‘dr ,Prddl]ldlod vumdolﬁemﬁséugﬁ%b&eeuie; Soth@ivassganff- 55
8. Ver b| nduwa gﬂ\aghter/lmlsqmemc#rbtﬁ\athdlanhmrﬁphngek.ebenﬂw clierformatide Imitgei@er joder, méhreyen
bis 20; d nd "Qf" Bachuhﬂ ARB T Qi 8 Ber angxseb ggﬁﬁ é‘fe Vﬁm'ﬁs'y" fer 28n
9. Verf afft ¥ e aRY? SR ﬁtz‘f{'ah FRPTBYoEN %1 Kabfeler

kohl enwasser sw %rfah Jabfg%pmbm fabidfreH Mmﬁb.&a&bmaa‘ababﬁah@aramEcsrpmwasundoel
dem di e Foreamathliesr. mit ei ner oder nehreren Verbi ndungen nach den Anspruchen

1 bis 8 in Beruhgung gebracht wird, umdie Ver'w
Ober fl achen der Formation zur Herabsetzung der Benetzung flichen
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wasser'st of f e oder Wasser zu adsorbierens 10.-Verfahren nach Anspruch 9,
dadur ch gekennzei chnet, daB das Verfahren ei ne Spal t behandl ung
einschliel~t. 65 13 0 191 218 Revendications ~.... 1. Conposes a
substitution perfluoro de formules: 5

F(CF2,)-CH2-CH2- O (CH2-CH- O) b7- (CHO- T 18 C- Zzd- (CH4-SB- X )| Formule | R
OH ou 10 Egvg,:d,o;gb,,wz CH2--O - - (CF2--CH0) - (CH2- CH CH2) O- Zd- ( S03- X I .
Formule Il R OH 75 dans |l esquelles a est un nonbre entier @
une fraéti-on. Cemmsésad ebstitetiodepedfiueroldd; foluist un nonbre entier ou une

dans. | 5% gamme._der SR B et ImrghoD e -0 he T sathoh RS

garme de 0 A 3; d etant inferieur gu egal A gy e est un nonbre entl er ou
une fraction dans la gamre de 1 a 3, e etant inferieur ou egal a c; R est
i ndependa®frent . un hydrogene ou un nethyle des nel anges cont enant ces deux

groupes®pouvant a éﬁ c eah
une espece contenﬁ@z)ﬁn rfuc éop ‘e .cﬁ%‘éﬁg’?ﬂ—g%'u_% Tn([k%ﬁ Le | O'mu ne et

de | " azote, dans laquelle |'azote es;t sous ladiworme NR ou R est
i ndependamment un hydrogene ou un nethyle. 2. Conposes selon |a
revendi’é a‘!ﬁ"&ﬁsql‘e"eél aFFé U'P Ronbrentier I%ﬁ"ﬁé@ Bs la sime ded aé§‘tb %@"@Oﬂb'fzm'ebmest

de 0 a 20une(f,ra%$f1 de a%‘iig ntua' oggx‘ ém%: (éi de1 st de 6
Bctl

A 12, b e§|}t § %ﬂ tg(g mEnelﬁ' o@ nfifdnt. Qi'm Si

parm | EShwdEb@SnethﬂSﬁéth eés rBd1atig 6y d:bﬁien tc@&ﬁiﬂO@'ﬁﬁpeSG Wantl aassr ewmﬂxcat Lon 2,

dans | esqutérsichangeabled® ZEstAnespéce dentgnaetiue negiioehil corenatt ag gtoind urlds I'dxyaéne o1

Conposes ¥ arsse desdaqueliediagie gsh squaacRunecit'iogif est infapROdPRTR &N SYPOKES OY K"

oxygene; B°GEE, un 0ONNE CMiBlon QahE bR fgh&augsagm GONTB; 16 §o fasb2: b
est un an&ﬁrz;mEdmmest ¢ BLd; ko a EABSE g@dmmodeoJeéstAsZQestcsasgnwn
nonbr e 2gndtiXe est @bbigi pernfi na&Gbnsopvtdsiors ek amganmm®. de 1 a 2; d est un nonbre

entier ou u ﬁeCosmosép sedanjlaygvendiation 3 d t‘ﬁ?@“e&é egtdg 7 29 efd'e E‘lewwcq gaftdestdn o2 [u

gp |

egal A C; n(ta‘er ou une E’Ecﬁon ans Ie;bﬁ{opéarr lggt]a rda'e'stF tler ouune %(y msﬁ argin:%bde
etant i nf ﬁré e Un re lﬁnﬁ ction QQQEP 15"5‘ dhz\édf dhtler'$d une

met hyl g ﬁcna(rdaassus gdtimE Rt 1 ma 6btiir3driefrd bilkgal £c; S@ﬁluﬂﬁamﬂreerﬁi@i@%bﬂf&@{ dans

| amoni Uamarﬁ'neﬂbr?ase&tsﬁ;r%otxagﬁi é;@m&nm%br@mmntdamrdgemy@h;metf‘alee&st( de 7
a 9, de preprr@iResh@si parmifie sediymile 9 B ¢ 'agymo, est -
L5 et g ggtd{ gozﬁf a'GV%*d'cmﬁgdsg%Esq&;'? SFFF&Fg 55 B gfogrenia pUMEAET on

est 1,5;.d es
1, dangs | es@Uhiposés 86 forridle %140 RBendicaBs 1, dar lesqueRH estifh SXAERER «QN(E; BEst QA UNE
fraction rmhaibse émergmmfrslmoﬁdas 1a%garineaciats am2; besrion eoreistt edtter GUuUneri@ction dadsi lan

dans | a wmw@éoa_@ Aes? @n nagnbessantiergu HeR fiacéonaians legamme dgf @ 1.6repstun@ambggatier o
game de % ugefs ';%‘;’:s;éa“é?tgai‘j'ﬁ‘eﬁbr‘rﬁr’é 3 RS Indgeenipmment Y RIECIUH Ct 4RSI Ye: FhAfin&tde 1
Al 5. 45 eS% Mhﬁ% di I:P%"fs»‘f&%&?elsoh'eyﬁef@é b%!.r@fereﬁéee?&n%ﬁh HJégtcﬁar%' on
choi si pas m R e& uﬁ(hddrblé&\e ¥EesPGH i8S &t%ﬁ\toulanﬂﬁmﬂm ¥iBe pidderence d ést 1@0&@6&&5

sel on | a r eBelutiposs saam lﬁqevdﬂinamohesiqusbsquela a(estts Ideﬁt de waglp kst 1F; @ SNR est
en¥r on gun b‘/dé@t’"‘iﬂét Xpsumpon PRta&%*tm yn ion pot assi um ou

emonl BT 55%5 i

1,5, R esks smﬁad@ydkl@@@ﬁmmam afin des-éduwaleummupgﬁoamumﬁms mhvdnﬁnarbgresb!npar
proche p@av accroltre |l a production des hydrocarbures d' une fornmation
sout er r ai ne '®-Srpcedsspien 'ﬁ?"ﬂ}‘?'cé%ﬂ"ﬁcﬂ‘?&i 'éq”é‘('e%’@mcéq?éﬁ’f‘p’ﬁ'@’s“"ﬁ?ﬁ?”ﬂﬁf‘é‘?"ﬁﬁf*@?“°’h ui
corrpreﬁd la mise en contact de ladite formati on avec un ou plusieurs des
conposes definis dans |l es revendications 1 a 8 pour adsorber le ou lesdits
- conposes sur les surfaces de ladite formation afin de reduire | e nouill age
desdites surfaces par |es hydrocarbures ou par |'eau. 10. Procede selon la
revendftation 9, dans |equel ledit procede conprend un traitenent de
fracturation. 50 55 60 65 14 " '
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