EP 0 571 506 Bl Description FIELD OF THE | NVENTI ON 5 The present
invention relates to an inproved process for producing polyt: et tameth ;:_ene
et her gl ycol from t'et r ahydr of ur an ERsO 571 $06cBt al yst which is a f fl uo

resin containing both sulfonic acid groups and carboxyl.i.c.. j%;‘,!--(;)r a
bl end of. fluorinated resin containing sulfonic acid groups Eg -
f1 uorthat 885FBY®H cont ai ni ng carboxylic acid groups. An | mportant’. ct.of ..

t he prese | ves activating the sul fonic acid? gr oups
cont ai ni ngﬁhm&&&gl n prior toits use as catalyst. This activation
| nvol ve a pn% hYent Ee(i{s% ﬁ‘ vae ?ocs Ll of uc.tg;]’ &{jﬁ:ﬂ 'Li[ corlmr €
than 1, E}:L Qﬁ, 2 which 1876 1o Gbsin gBoh iaédg

L)

resin miy €ox cea b‘ﬂéﬂ&‘ o Huodhae§ . r&ﬁm&ﬁ‘\{ta. uﬁ'o%ic aﬂLénn

activity. ll acid SNVRNhboAntL &pect of ! prdsbit lﬁv@ﬁﬂé %l%%cﬁ\;a

ol yeol  ( Phieid adicgroups @ gtfwoﬁnatea in®RGHIS stlse & BUIHsE Yhis WhiGRAbY invbhB6la b&h.d‘» he

manuf agh Uashyration| B aie Sadhet NENSIni HFOMCAYY o thiard 1,000 02,000 ppinLDS ttd 02aW1%) water.

ur et hanes Feriher, 8 lcytaigicessin Bayads bisRdgaaHiti bl of InReotiioe fesipdio leadtat i cathlitid astivianmon| y

prepared by reaction of tetrahydrofuran (THF) with a strong acid catal yst -

such as f |BAOKGRQUNDODF THEANVENEON t hen quenchi ng and hydrol yzing the product

with water. Wiile this process has proved to be quite satisfactory, it is

not as 7ef f i dlolyfietramethilensiather] glyect (RTMEG) Is@ camingdiig (n the: ghemfioplgndugieyn widely bged in the

r ecover ed MapKiRciuER Qfe'dO(&qa;PWm% inegpnbinatiop vith pelyfunlipna Hiethanes #pd gelyestersssugh. as
g

probl em bgg't%!{lﬁ'y@“%fefqpf"g ;b%l‘l i gompmonly prepyed B‘éﬁ%ﬂb@é"“ﬂ!"@f“’?ﬂaﬁ 'é'ﬂt‘”"bla 2‘2@9 97

d b '

e m%? a%%aap°5§g:‘8£k/@8@ﬁﬂ'ﬁga:§;ggﬂ°§n$ el el ot
groups X eff! sv:@aa RaTrRI 2 aawf%'ﬁ%’uaaﬁ' Y Pl el i e

fromhe paqué‘% Ph’fosﬁé‘rd fiels Wb prGhdtion ﬁ the RQ&%J\% Tﬁi!% My
the di spo‘a‘a;wser Jté fdh- *ﬂéh%& ';ﬁy.ﬂ%%%ﬂ f’? pQ'l Fn?& EySt
vas ther ehees Bsabl E‘so Qiﬁt? E&‘pﬁ&&dn%nﬁ%%ddﬁ&sth orin fn l!

U.S. 4,53 2GheiBBsor @idMF‘iheJdlspMQQﬁ‘ﬁr&ol {rar tuo&ﬁﬁas%&lﬁte%%th@%ﬁdﬁb l3€ld eatal s%és]th r@' n.
The PFI EPplsibk]bassatonl thsloadtion babaddie (1) rsugh (4D 61U.5y4, 120,908, CoMhl- EFhaiach-80;HWas Van
Scoyoc, Cheimé eanigl ag PFEBES0.H REgR.STh PBIEA-SD,H ddtdystis AurtRer idesribbidatFa g WBALLER

i mpl enent abd R IW.0kan Sédysc, CHEMMECH) dyly, 1D87\gages 438i4a1.t hat (1) the pol yneri zation
is 30 sensiTherearstao drewisacks te inplep@stsiion af this techrivinpy, hovevert indhat @) thé pelimedizationt ine
THF be s peerisitivel ty mbistupeinelgesisitatieg thatdrotarib qailystiane the THECS spedielly dsipdh befer use god (Rl ess
had a nuntferPTHEEmade using thig ploggss hasi aywmbarGveramd replecyjarcneiob 10 0@91@! j9r-oach to

ci rcunvent tneerragch b altcigvent thesejdrpybacke by Heinsgs p “‘E'We*h‘Pﬁ’f‘EF’sP a'yé'a‘tfa’l §st. .

of U S. 441%(15909@90"85%9'@0'?5@" éﬂ Qéi $18301§. (Thig) pafent displgsps I’lafs“}a'“ﬂﬂl ’°a°“°"
di scl oses °méPiweat AY (¢ g"a’ﬁ’ "F@' f’f Eﬂ‘?hé‘?‘i ’F’b

pol ymer’ z 8 E‘Bﬁl’ of'et 4 ?ge " ° ' a '"9
precur sor rc';ii’gnge i u W(T'e eh?:%' a wg gﬁd

opt i onal | &°F ﬁcamorfn% ,Q sa,% angh. °'
formed wit f‘f’ oo ‘gé q’f Hi. TS Elia
rang J}E& L@W
requi J& l(u?"“%}c'é{l|ed(’r:at|on g?pnigfdéaﬁ’g %cg ‘ST?S th ergﬁgsdl mégﬁl g%ﬁf‘:g t he

advant ages Olfhe tphassnt VOB - anMprovRidhtUP kS phatbed! SHTMEGERSufRES iwithiN Ehel ddmmer-
DI St ur e iclaiy ifBorast nydigelibramighDrangs \ob 250110 4,6000n WwiichCTHFOhthifing/hé brdoutOof walnisaagi al
grade PTMidund m dofvenetbiats poterabrizatibegradeainatovial, ghd an saibk cialy2bdle bought Ggethevaudeal
have a i sbrdiicts sathbmritragsmeratpnpifesibe tiesired miviviedaationchas fakénrpiace termetalystinmy thh e
process f eppaRBNEC ekt thereactiintniassfot feusecandihe PTMER ddolatpd bythe usuahmethadk.cRed| ar
wei ght r antjse yhtedBitpduesd Antothe systenypithertyitly e catglystor tie TyF asts asths.shain tetmingiar éar
usual Iy f @vrmlymnﬂ@m#-cqsauchp@wymmpct dhe emalyst efdiis imuantion ia e bleag gf aperiuadngledb| e
cat al yst &nesX palvmes gantrieipo pendent sylonic asi dreups (RFIER$Qskh pih g erfluorinated ion
poI yrrerﬁf’zamhew mer copiningerandznl carBrpisepcid; groRSH(PRIEE- CPa'véePih PE!E%'SOM%F'EP'

at al yst %M Fay 8 ysedsasaiy of jt gy (bR durthen hlenged Y’ﬂe°"i'°é' é’ “¥and
t he PTI\/EG“?GZ"F \ﬁg 'dt by'?i% a%ﬂ‘"‘% | grade PT Bﬁ?él?

t he syste c% th% t stP cess |ty|s
terni na orh°'?:c9?ra? pﬁ?)vj 8\ ca fc '°" §'¥,§t
Of thl S |g§an k [ étﬁOI’l ac ||'I eca % QE%% m :;an
cont ai ni ng ﬁ | y Ik—hl a pe uor| at ed
ion so exc an e ner contalnlng pendant carboxyllc aC|d groups
(PFIEP-[err]). The PFI EP-[err]/PFIEP- [err] may be used as is or it may be
further blended with other, inert polyners before use. Ordinarily, these
catal ysts would not yield commerci al gr%lde PTMEG i n the desired nol ecul ar
wei ght range from 250 to 4,000 largely due to the poor access of the active
sulfonic acid end groups to THF. The accessibility is considerably inproved
by swelling the catalyst in THF after activation by partial dehydration



55 heating to 90 [err] Cor (2) by leaching the catalyst with dry THF or
(3) drying the catalyst using a dehydrating agent like trinethyl
orthoformate or (4) by distilling oEPa$w 808t contained in the catalyst
or through any conbi nation of the above nethods. 2 °~ EP 0 571 506 Bl
SUMVARY OF THE INVENTI O\I The catalyst of this invention is a blend of -

per f [ U0r i naPeMMARY O JHEWNENTION| yrer s cont ai ni ng pendant sul fonic acid
groups ( PFI EP- err erfI uor| nat ed ion exchan mer cont ai ni n
pendant car o™ & ‘II' ?t "°’i§ %998?“’% ?ﬂ@““@ é}b;'ﬂzg
is an extre ? ?c {Iﬂ' ‘ﬁ ? Hm?roc\ﬂf' E ca
caa st is an e reme prep; rmg the
vei ght PTVES o écwa . t b b At @Eﬁb‘ RO ﬂg ﬂ& ariel.
partial deh e(a e H)t & tm,

time sufficy \?e'i‘trz) é&cﬂl é?@at ﬁ‘ 19% (3 ayﬁg %'c&t!a@s%usr £ 8dnydrkt

the catal yS&rthWorH%te fo¥ eldniple, %F ( Si&thh'n Q>ff thE waief @bntided U 'ﬂfbgca?alﬂ? 6’ &Eﬂ '361;
agent, tugg n&h{gmgt,ogr,hh@ &Wﬁ&ﬁo or exarrp e, or (4) by distilling of

wat er. cont ai Negb pélyrdReaiem bdbess meybet i Si@N badhisd Or cormBRTRLINA R it tshﬁbna&aye
met hods. Thsinch @iy Sedinztadiimatingigart QARG its MIsiaffect the neldbliiaiwelgnt ot el pfrdlu® IPTMEG. After
conti nuousl| e réiticdr mias3pist remBveDMIN Giec chaGiorN @@ Urdreac®d arHFha&idNcdtaystriaatemagd by
agent and i ¢opventonal|nssaas t giold the RIMEG ealu¢tar wei ght of the product PTMEG
After thes reactlon nmass |s rem)ved fromthe reactor, the unreacted THF and
cat al yst ar BEWALERRESCRIPT . ¥ans to yield the PTMEG product. 15
DETAI LED DESCRI PTI ON OF THE | NVENTI O\I The catal yst of this invention is a
bl end of PF| EPPq eatalyst ofiibjs Fﬁ"mﬂ fo""r'r%"ds Pé’ﬁ'&ﬁ? 'af%ﬂbv '?'%{'HP

first poI nigbricpuls, firg p‘@g‘l’ iﬁ’ﬂ%

second

s e e ehe?tviﬁ it o ggv " 'levm?f
oneons a%;%:?ro Phb. ils O S Hiort qaves %gm%gs

been used for ¥alicabi ik C}iqt"%%r oyl unl %ﬂéﬁoﬁg 1&%&8{:}%‘3 °
the correspppsiaRg h?d# faﬁ:@h Baeﬁtgﬂ Ere%lc onal J;Se £i&e°é|‘.
first poby MEicn @i Wy bhb ninBibhal Mra,;st T aagrsra&rzﬁaurs%aﬁ ydmaﬁ.a SampiO! Y TET

havi ng a fluorinated hydrocarbon backbone chain to which are attached t he

functional groups or pendant side ¢k S5_ ch in turn carry the -
functional groups. The pendant S|agegﬁgfﬁgn0§§gtontai n, for exanple, [err]

30 } [err] Rf groups, wherein R is F, O,
or a CG1lsto C 10 perfluoroal kyl radggal and n is an integer from1l to 5.
Ordinarily, the functional group in The side chains of the polynmer will be

present in termnal .35 [err] Rf groups where &)err(] and n have the neani ngs
defined aboweupsouhergh Beslsof. G4 efor Criatocetih ap lgpdigahprd iisman iptegergirase [ 38 &
in U S Pat@Hingily thedunctions aroup indle ’:S‘l?&’“a'ﬁs °?1'B pglymer will bpjpresepidn taminal 610, 762.
The nel t & abricabl e second pol yner havi ng carboxylic functional groups is

typically a polymer having a 45 f-I(OeCIF‘HelEQ(j ed@car bon backbone chain to- - -

whi ch are attached the functional ?ups or pendant side chains which carry
the functional groups. The pendant side chains can contain, for exanple,
[err 50«{err] groups, wherein Z is Rfor [err], mis 1 to 12, and Wis
CF2COOR or -CN, wherein Ris |ower al kyI 55 Odinarily, the
f uncti onal §H66pd Whér R| 1R nHaGethé Ridhriltiys Qéfinbd 8ol Exdfles W flubrind@d PSRN thidkind are
term nal 3 disclosed in U.S. Patents 3,282,875, 3,560,568, 3,718,627, 4,417,969 and 4,610,762
The melt-fabricable second polymer having carboxylic functional groups is typically a polymer having a
45 fluorinated hydrocarbon backbone chain to which are attached the functional groups or pendant side chains
which carry the functional groups. The pendant side chains can contain, for example,

- (CF)n~W
- 60 |
(Z )

‘groups, wherein Z is F or CF3, m is 1 to 12, and W is -COOR, -CF2COOR or -GN, wherein R is- lower alkyl
ss Ordinarily, the functional group in the srde chains of the polymer will be present in terminal



EP 0 571 506 Bl [err] (Z )n groups. Exanples of fluorinated pol ymers of
this kind are disclosed in British Patent No. 1,145,445 and U. S." Pat ent
3,506, 635. The first and second p&EROBTESMRT t hen bl ended as described for
exanple in U S. Patent 4,176,217, 10 Col. 7, lines 43-55 and Exanple 1.
The resulting blend is then extruded into filmor pellet form hydrolyzed
with Dase, and then acidified to giosqaF)bdwend of PFIEP-[err]and PFIEP-[err] -
H. Techni ques for hydrolyzing and subﬁequently acidifying the i.oni zabl e
functional groups of these polymers ar'e described in U S Patent 4, 176, 215,
Cot-. 9 g i nes 25-45 and Exanpl e 1. Thed Zc 9trpl ysts of this invention can be
used as is or blended with one or nore inert polyners prepared 15 from

ethyl eni cglobps. B ysﬁﬁ,emmg@mms%f tﬁhmmr@asc%eﬁueh.swamw ﬁs%%bwsene
styrene, yiblss66836r 1 de, vinyl” fluoride, vinylidene fluorid

chi orot ri f I ues aet B R6shd péiys aRS HEH Blendde b héé@a’flda@lrdf)ékarﬁﬂe%'u ©1PaRS, 176,217,

t et r af laioceet, hydsersss aheEampléal DHY 9fithg Biend i9 thef BXiabddaktb MifSor bRt B, nydFbifzed -
sol i d bl ewiisbasé, ahd erep adigiied s giad a blidSof IPANERISD 10 Bnd RRIEPLGO: R Teghiidued BF Matayziadout
20 to 80%amefsubsequentheaddifging the fvhizqbtel fymodonal graups bicthgss @pigmersl are \dedotilbdarin tiSe Batent
fam |iar #A7618, Col. B lind8@G& pwl Exgmpietll es or pellets of the individual -
pol-ymer s carihé catajystsoet thid ineadtion@an bayesieth @$ is oBbleded wilh srteLor enofednarttolymersiprepared: d

t o heat’s affem tyiegigally Unpatiraied moegomasy risamelerc Af auch ppenompra care @fhylengdistygenp.n viey!
screw ext FRiefde. viny} flugade. vinyidene fisorjdsy ghioprfivoregthylens yisy! efhers, perfiupraalisd yingl ethers,
formati on‘%ﬁ‘"“&’ﬁ““*’ﬂ"ﬁr@t‘%’"ﬂ '?R%PPH' BT '"a¥°n§th§'t° E“%"&W plendp @@’B&P@W‘Q’%\H thjs

nmore time %‘yﬁjmﬁ% 'V ‘15 n W;ﬁpﬂmma

pi eces é ny?s ucg' mixiure is then f E Vi IO s ch as .pressin
peI lngéks a§xt|]u in%‘ak a& g(?r n a rol lo u%ézr lé\ Ef sﬁre f9rm n. c{?l drlllgm
o usor ul . pue Hekdl o glnd o aﬁ? '°'°° t o o A A

) ie { d h p
bl end of 8irudaanid ﬁféﬁ Ro-bftfubidd. Hovaiaéf Q: Bf?x Edn%"?ﬁ@& Bj grina_ih@mmrﬁlﬁ %ﬁ“‘a cﬁnatnaﬁyst
I s -a blogngedby ,mmsgﬁg(gemgtﬁ,ﬁug] and 30-5% PFI EP-[err]. The PFIEP-Terr]
conponent  CaNsuldbfcalifstterik@ maRls itvdntondéla bie@ &t 40-bdk PFIEPISIOSH and 60-5% PF|EP COzH
pol yt et r afrheipioRAb yitdyse is P bloyd lof 00-08% IPFIERSOI tahiy 3G6% RRIERSCMSI Whe PEIERLCO.H
ei-t her of cinipesent vant disolt@Xxadidcad watparoipstt Hieelike rpostepaindrbaitglend | plythiovatiiubdroaiiyicas
wher ei n t hiecopbljrydrs 80eithegrrad these eithriesafinorbprapylede orca Eerivienoiion vieyl etiver, whereincthe alkyl
conbi nae i gioupsitontainfrom Cin Gibagion atems.i oy anyi combinadiomtheresft r enel y i nportant step in -
prepari ng t Hatalysisagtivation vemertemaly dmpedantgsier [FTREREring thacderitedt lew neciaculpry weight
when usedPTMEG.Jénaciivaieq oatalest mhpn used ey Rolymedzing| THE, psyallyrrealie inj pspdugiion P VEMEG - -
havi ng nohaving mefecilgs; wsight Qj?%t"@!’ ‘?Mn"‘fﬁ’%@ﬁ c*"‘r‘PF’eﬁ“’E a|by§@v g 9r peombinaionaf e
by any on&edlouneBedsy: | 3n of the f dzg 1 The catal yst

is firdk drmey' Gptalyt \'/\E s ddad i ap gyen. ﬁ@gm’t“ th (L ‘g fgr atf%? ﬁg hﬁgﬁ‘&d
%1 :U £¥m Iﬁ (Eghours

'

pressure ravl"‘!\1 R eP ':lgzrn
with THF co te

ressur a
nitrogen prigsyLe 9.5 r:EefW ALBE%F é%s % Cit is
pr ef gﬁ;r‘@d rtﬂé}s.edm iadi :M@Jsén&&' td B #ne%t .légregea{iﬂn hfib duSlbid ' me
shouMd be adxplasi fobc &ctivatio i§ the Y&RE thetf thetsulid dﬂf@k’lepﬁeéeﬁt il 848 fsdtor® RGALHEd lat]
does not pohysgRémhpfaniittRéretly @hpIratiag tel daRNE (2) thd SatehyiSt is 1$d0RIINME YA THE @Aatey
| Npossi bl e doAcaprdtigirR100Zpm] Idbverdl tithed R asrAdotbituPss gt Rtwebi 0.12nd3 80 €. Eatetime the
pl ausi bl e ecaplystisiicaead Wit TIOR i@l stk canténtrativh irdthe tatalyistidbcloams. Thi arostiabire lBathiyst Of
wat er s eseintproduretl g leptirgewithi BiIFwafiovater echcertiration drs THR svpdeicert o rbelew t1D@ paib yThe
dehydr at i ngestihaectweter|conrentrafigh)in Fia deachmt! ghtgigst isi about e 820N @om (B}t The datglysT ldri¢din e r
concentr at i eyen ﬂth'@"gﬁ'g? ingfevagyug] oven maigtajged aichiytd mmumersury inrile ngs%a oictemetiy! and
90[ err]. Ea¥holeqmaie Fl e |ratigr of j tdmathyh orthciprgte o theycatalysicranggs dptween 0.5-50 by
concent r at i ¥gight The grimethyt arfholemmaleescis uiibavater presqnt it they eatalysbtoprgdyps methyd dormatp 5
produc&®l by2d&aathane] oty of pvhiphyere, bighly vafedilee Thecestalyatnle fragtechin seypref giaggsswithathifag
to bel ow 100%@FROuFRETMQE ﬁ?afse% %éf‘@? “'eawe%f’frca'?ﬁ!'dh T'i'erFaIaHé‘ i @m@a updet P y st

i s about -2% ,°B%b’fh°"s(p?> e'ﬁ far %P‘?”és 2o 5’7’ in
a vacuum ovgh. gf é:rg"' st ?ﬁ”ﬁa ' nyl
or t hof Qf mat g 'I' W O Lsc b tca nzm e&ﬁv ﬁﬁa
ranges bet x%?? |u dfggit\erb Qak Jat Sotltfort c
wat er pr ese&&ssﬁrﬁ of Bfvde istffidtioh & IWGQ *C. Théﬂ’l Rigol

bot h of m'&&lllﬁﬁd%@lk%lé’%éﬂ%& leRges Kofm ﬁﬁ&@ 36 sihg wBi ﬁ%‘iﬁﬂ chid) §96666rﬁng on
stages with TMOF, (Total anount o? used is O. tinmes he anount : of

catalyst). The catalyst is then dri ed under the sarre condltlons as above in
a vacuum oven for 8 hours to ensure thetunreacted TMOF al ong with the



vol atile reaction product are renoved. The water concentration in the
dehydrated catal yst is about 1000-- 2000 ppm The dehydrated catalyst.is-
cool ed and ready to usé for pol yner ERiOGy1BO¥B1(4) The catal yst is 55
dried by distilling off the water in the presence of THF. The wet catal yst
S mxed with THF and the THF/ water m xture distilled off ei t her heat i ng

at th& nor rral'"‘tlﬁb'l’"P'?tH' 'E}?'ﬁl*’f Wp catplyt. T catplys r?°'§i"“saff°|”f’o & 400 ppma ok [?F‘é“”bi”atﬁ‘

i is d i ] is wi
e R S i avm%’ﬁ S iy
50 times t water ntﬁ‘rﬂﬁ:u nes be 53" rﬁo Q}gin H uch bu glto OOE
initial é\}dﬁt orfn % &ndQJ:ra I'gel' X Q ﬁl@ ¥ 009“»% ﬂﬂ‘!’m

to 2000 ppmﬁg or h§ &tte thevyj% ﬁ,gn OWI ng rea 'S act ive enoug T

to be used astheSwatdrichiRhibed v ihb b;ﬁé'ter@@ftthlh’ ﬁat/érﬂtEh ac-'s-k@ tﬁg ﬂ!ﬁalh' %‘?ﬂmét&rfor the polymerization
pol yier i zat dnaesCeaéh, RE cohBdhtr@fon i IMBEHARMOIRE It hhsPdn| dffedt bR tHoaRMBorlafirage molecular weight
pol ymer i 7at dt @y prédubt PYMER, TROBEsOWHter pPaddt ké Highér 186 addRbyWRBRculdy waighl. TH3(HRbre Rakr
The per oxi Ofesetthe River the MOlBIRRF Wwyight. aBBo e wdler Bnt8%eht thdropagitiohtate is ety Adw: Foray
optional | y taeatraasshssatedicn dmbtibe yiven i the waier conterh obthe bystey. Maelorityrslthe sysient sithive
to prevent W¥ibrtnaTHOOr tbé catalybe HAsrstadeabowl polynarizatioregrade THET GMallgl eentainErebodt P01 wnd
concent r at i Bt¥e wfatet. [Tde icethlivdd ialso cortainsewstar tprdsemably asctightfyf kedst hydratess ok the strongly -acidic
pol ymer i watsulienic i orrppse Evanosfien thacatalyet has doeery yacuym @ifled ider trinasnit ¢opditionsit it isas
the chai n testimatetha it sfilmay epstal yp yabept NPy waier dm woighisDusing feactipn, wategp @@ﬁ‘l"’?déﬂ"on
| s i npor t arthe ﬁsﬁﬁ‘é’ylbﬁ'"ﬁ §Usyppdcas F'l?éi’a"bﬁ"‘t"f’?é"' rReRAves of pcabangdaciary, i anay By negese

ol ecu ;Pen§ ng%d “j:}?é‘*}?t?r RSt By BB LAY REe TR AP IR e airedmérgﬁfo

If too nffc roce?s S 101;1 le ra %s corqji'l very slow For these
reasdns, atteg, ?33 ) tﬁ i wi{ﬁ% o@«ilfow%i arb H‘% aﬁ&% o Wik &7
enters the a‘i&r%ﬂ: F |thWHf= j 0 435/0 rp relbfy a%&){sz&to A5, Fg Vﬁ-IF of _

pol yner i Zatdaﬂﬂstg\& ehaI hlort adiidet dYb)FQk{bt & d8%ord RBMbindtord (ot tieCackivatoh Wethdls -deddn .
cat al yst 23l feveC Pt Bhdién Madss thBr Retd WP birind Sor ki@l at ahah;sbréw&ir IR fron aman to
strongly achdlbdiing pointSdt ITHPHréteratsh &t 0910 BHT. If IRighsT tehhpoRiturds 3k dusited] 16 teatltinh caadN
vacuum dri etn ueepresstie] Wi the Gediiél deigRB f pdiyimetiZatiSias Bénardachéth igerietallys ftst b toe0y
contai n up Hoorsabottalydt ibe@dnavedty fAiteatignhtentrifdgétion r deeanttior) Bnd ayaih @fied| i necessary e d
fromthe syisteeamelg. bei Nng consuned as the chain term nator. Because of the
above f aet or sThe prograss tfcthe @olpwerizetion cas bprromiiged by ppricdicesachglingnand canalydis by.i form
condi ti ons exerepieygpmeuvsatiod chromatagisriry or hyrdsteppieatien of thethydroxybiumbaee THE bej ng f ed
to the react oWhep geptifugusin thatTHF gordaining| smell graqupts of dhaisyermipatiog waters andeoptignellvithe.

t he desi r edc@Pllg@iso ¢oniRing ema'bmws wa%%(t h °°"1"H€“sb’rf8‘é Bioa gactyr gt @tep wiiEh PreYige.

can be run BREAYTIP Sencapatioes an ?gt"t%h o) ?‘Eess spastantRaie confinioysiy,
vessel pifrg '8°Wt'7ﬁ°f§’a'§‘{ qoL ‘?’Ta i '%'Fha '"H'F
i s charged § %?W "é{b??mn“%“s 4 @mr @‘{0

wei ght of t

H s‘é{ﬁb'?;l Teaf 8
P er Xgl "‘ge'?xw{?s rﬁn%ﬁgs Been rggcﬁt i \‘7%'1?:%(?9%‘?'“3 Lhe, 'ea%% AN
conbi nati ons ;yﬁe usoﬂith%&nlﬂ%ﬁt gjﬂ& %gtr&&":the B0 Be b;mleorrcgrﬂlﬁaéug e
mriz rST%(S Tahed?nr THgh HO'B

cﬁl}s’i a}enngcoggre@-wr etﬂuonﬁaﬁ3 @ﬁ'ﬁ:ﬁgy{o ylél@'ag prngG
nbi e roduathe boil i ng point of THF, "preferably at err|

[err]. If hl gh @ chiaNRdsas ity RevitRbwr 8 Périot 8Ftimd it¥Ray RAEdctVARd BRBnd 2R séudtau M&ﬁBﬂ& of
pressure. Weaatidntoatiokeicsbeved degree of pol yneri zation has been reached, -
gener al | y af t Examiplet of @éth laadicontinubuseolg@brixhtion bxpedmenxfolioanoved by filtrati-on,
centrifueati on or decantation, and again dried, if necessary, before reuse.
30 The B¥AdpLEdSs of the pol ynmeri zati on can be nonitored by perl odic
sanpling and anal ysis by, for exanple, gel perneation chromato aphy or by
det er mi nat i orﬁa)eh‘ bafcheof ?gl'di'zestwprnﬂmﬁ@v 0.2\pre diameter xBHh MM-eng eyling ricat) exghenge resin
cont ai ni ng sreiend desigpeie NR-9 cqeﬁa'r"ﬁiﬁ%PﬁlEﬁﬁPﬁ'ﬂg"wa'EPa%Wtwe@hqu ctivgfed by

cat al'yst 5 al é‘ﬁ‘c'ﬁ'@n‘t"ﬁ‘i T”Fn p%aFP&WI““%{rWﬂJ vty cgptent of e THE was 68?1f“i°91 dﬂ&’gﬂ“ $ Eﬁe'f"l‘i-t 0
a reactor at %g&a ‘?‘EI%‘ F\‘éa'?de‘ ?‘%Y ‘B'M%é' i?_ g'

resi dence ti r{@ oonq agass-
renoved. Pref@ F a'a?: 'fe aé( . ﬂf v rsm o

ngCt IRggc On%‘t}llﬁ or aVer E}n ec Iél? oi&\f é.fg A? th% ang ﬁzﬁ%‘ |t‘|\f} nversnon rgac 411 d%% 4 0

hours, operatcb,g,g tlﬁ%rt &%or(c@rﬂﬁﬁdﬁgxa anI’_rEﬁ? 1o g°8f catal e” usin

a feed rate to t e reactor o yst. per hour
After the reaction nmass is vvlthdravvn fromthe reactor whet her the reactor
be.batch or continuous, the 40 wunreacted THF and cat aI yst are recovered .
for recycle by conventional techniques t3 yield the PTMEG



product. If the catalyst loses its activity over a period of time it may be
reactivated by one or several nethods of activation outlined above.

Exanpl es of batch and c¢onti nuous (=R ¢ BEY 606281 on experiments fol low 45
EXAMPLE 1 (a) A batch of pel l eti zed (approximately 0.2 nm di aneter x 0.5,
mm | qiig cylindrical) ion exchange resin bl end designated NR-55 containing
78% EP— éﬁh? Ry Wza%‘%ﬂﬁr"ﬁbd@cﬂﬁ By5 Ae¥ twamgdeage fhe Jeactr. 3gd 3%?’5 PR Ahi ng
with THF B @g *"’yﬁ? P?‘f‘("lrffh&“awat"‘é‘?" 8% A yps 1189 $19e G0 1088 (i 45 hours
(i cr ogr affe "ﬁlﬁz ed ou 2 . |
et vat gd. ‘;;%%P S o835 e kNG TRALE | S ot By s S,
of the Vi rgr ca B yst as prepared in (a) above and 90.0 g THF were added
to a glass- ware batch reactor, and hepiggdto 85 [err] C for .14 hours to
initiate the polymarlzatlon The reactor was then cooled to 2 [err] Cto '
al | ow pr opagat+omr—A A e 2wy . AG
with a5 ATAHLYR |NcﬁﬂLYV'F§'FfT'?N8fT§56° PAP"E@he end of
2nd hour rlsrrmroreemrhe F&D@%Aiitol\{ e WATES TONC Abcg! in@ TREATMENTE ATeEND
hour convérsion increased to 1(. 6%Gund[ erfr] 933. After 4 hours and 14.0%%
conversionp to [ernq] 940, the wat évCavemMGerjtrati on had increased to 99 ncg. 5

EP 0 571 3UF HT THe Cabalysl WS d W:% R e, Mhofo g Rk T

added t® fhe reactjor, and on tlhe next of t me catal ys
charge wifh 90 g jew THF was st anhegl @ r heating to 85 [err] C for 4.
hours to feinitiatje the pol yneqi zati ongjyTthe above data are reported in fhe
fol | ow ng TABLE 1 |jextended thr ug#mr&/mn%/ﬁecycl es of the sanme 5 catalys
charge:, TABLE 1 PERFORVMANCE OF|RESI-N G#BALYST | N POLYMERI ZATI ON OF THF TO
PTVEG f@ TALYST| | NI TI ATI ON er4th]hr/GlmI§. PROPI GATI ON . WATER CONC. ntg,
and FREATWENT AT END p[err]C/Ed hr/ Co®@.{/ M 15 Virgin 85/ 1410
2/1st hr/ ¢ ntcg ed . Hedad '
260" 5ng il PR Jor: o ra’ﬁr/lo . 6%, dlood E*Lﬁg%*“ﬁ"ﬁ%?(‘“%ﬁ'a ng'es?:%r Ve
85/ 11. 3 24211t hi‘l 5 ey oWV R TS et—ort THF :
50 225 JTecroly | 2P0 |55, 1BE N | 0F med Progiaiod ten P e BissaRry B buct
lost aftef 6th hr| Rinsed dry 'rHF W’dﬁﬁsaa 2nd hr/13.32/864 3rd 30 |
hr./ 16. 9% 2}82 4th Hr/23.3% 896 %t hhr/1332/864 .

3rd
hr/16.9%/882

: 4th
ht/23.3%/896
5th
hr/27.0%/936
6th
hr/30.0%/949

7th hr/ 2% /350

| Recycle4 | 851140 2/1st hv/ | Terminated
L .40 7.6%/890
o ond
hr/14.5%/905

S

.80

35

EXAMPLE 2

Ancther sample of 78% PFIEP-SOzH, 22% PFIEP-CO2H as used in EXAMPLE 1 (a) above was acid
treated and repeatedly rinsed with THF until the water concentration was 92 mcg. This virgin catalyst (39 g)
and 77.0 g of dry THF were charged to the baich reactor and heated to 85°C for 20.0 hours to initiate the
polymerization. Next, tho reactor and its contents were cooled to 2°C for the propagation step of the
reaction. After the 1st hour, 2.0% conversion to PTMEG with M, 2300 was found; after the 2nd hour, _79%
conversion and M, 2300 were measured; and after the 3rd hour, 6.0% conversion and M, 2227.

50

EXAMPLE 3
5 ———

A 31.0 g sample of 78% PFIEP-SOzH, 22% PFIEP-CO.H catalyst as used rrr EXAMPLES 1 (a) and 2 |
above was soaked in water, dried at 20°C, and leached with dry THF. The virgin catalyst was added to. 63. 4
g THF, heated to 85°C for 19.5 hours to initiate the polymerization, and cooled to 7° C for propagatuon

6



hr/27.0% 936 6th hr/30.0% 949 7th hr/ 2%/ 350 Recycl e 4 85/14.0

2/ 1st hr/ Term nated 40  7.5% 890 2nd
hr/ 14. 5% 905 EXAMPLE 2" Anot her sanpER 0671 BOOBPF|I EP-[err] 22% PFlI EP- CO2H as
used in EXAMPLE 1 (a) above was acid treated and repeatedly rinsed with THF
until"the water concentration wa This virgin catalyst (39 g) and

77.0 %y of d¥fter g 40:0% comrerpign-tg PTMEE%HEMBQMCF?SY"@&ctor and heated to 85 [err]

C for 20.0 Egﬂlg@ io initiate the polynerization. Next, the reactor and its .
contents ed to 2 C for the propagation step of the reaction. After

t he 1st Qour 5&.8.9&V7%%5bﬁ E vé tdbzh Wﬁ%st%gg %@f,{égrwgshe_
2nd hour v - e B a&i ot HfiF 364
hour, 6. o%fa% o i &’fg,? s é Y S wﬁm foggréﬁhaﬂgﬁ’ Rk B

PFI EP- [err]rep 9, @ﬂ; LEcga al yst as use |n EXA| and 2 above

was soaked 1 n- wat er dr| ed at 20[err] C, and | eached vvrth dry THF The

virgin catal yst was added to 63. 4@&&2 heated to 85[err] for 19.5 hours
C

to initiate the polynerization ooled to 7[err propagation. 6
EP 0 571 506 Bl Aft RMANCE, OF) RESHY, GAF ‘hﬁr;ﬂ/EG of 1400 [err]
resul ted. EXAMPLE 4 5pommxommpfmﬁ%elfpﬁ&¢ err], 22% PFIEP-[err]

catal yst as used in the above EXAMPLES was | eached with dry THF until its -

wat er cofstent was 111 ntg. The virgin catalyst and 64.0 g of THF were

heated to 86 [err] C for 12.0 hours to initiate the polyneri zaWADBRand :
cooled to 54[err][ C for propagation. Results are reported i n CONCEol | ow ng
TABLE 2: 10 TABLE 2 PERFORVANCE OF RESIMETATANRSTS | N

POLYMERI ZATI ON OF THF TO ITMWQMTER -'~‘

PROPAGATT?ON CATALXSE@-NT-2€/hrs onTACARND 4 Vh _ .
Vi r g 86/ Virginsy 15t Brﬁ//122~°3%5zﬂab¥fgrﬁgn 2.3%/2 %oo 3ronr/
4.0% 2800 Catalyst rinsed THF 25 Recy §>7 %3/1 t
7. 8% 2800 2nd hr/ 10°%R4 %0 8 I; %g M 30
Recycl e , 85/ 3.5 54/1st hr/ 2. 6@62800 2
5.0% 2800  Cat ﬂe)éz?cfe! nsed gdji2.0 s3/1st hr; 7.8%/2800
2nd hr/10.7%/2800 Catalyst
. - rinsed THF
0 Recycle 85/ 3.5 54/1st hr/ 2.6%/2800 -
2 2nd hr/ 5.0%/2800 Catalyst .
' - ' rinsed THF
Recycle 85/12.0 54/1st hr/ 8.7%/2800 204 mcg
85 3 2nd hr/ 7.7%/2800 Catalyst
: - rinsed THF
Recycle 85/ 4.5 54/1st hr/ 4.0%/2300 Catalyst
By 4 rinsed THF
_ e - |
Recycle 85/12.0 54/1st hr/ 6.0%/2500 120 mcg
5 Catalyst
rinsed THF
45 Recycle 85/12.0 55/No data collected Catalyst
6 rinsed THF
Recycle 85/12.0 55/No data collected = Catalyst
7 rinsed THF
50 : - . .
Recycle 85/12.0 55/1st hr/4.6%/2500 245 mcg
8 Catalyst

55

,’l’mlb | NI TI PTREXFMENT

rinsed THF: |



Recycl e 85/12.0 54/1st hr/ 8.7% 2800 204 ntg 35 3

2nd hr/ 7.7% 2800 |, Catalyst rinsed THF Recycle 85/ 4.5 54/1st hr/ :
4.0% 2300 Catal yst 4 EP 0571508 B1 rinsed THF 40

Recycle 85/12.0 54/1st hr/ 6.0% 2500 120 ntg 5 _

Cat alyst rinsed THF 45 Recycl e 85/12.0 55/ No data collected

Cat al

85/12.0 55/ NR¥FR ol | e@B/d2-0Cat60/pdded 0.5 g 1,4~

rinsed THF 50 Recycle 85/12.0 55 nﬁrF ° dzggg 245 ntg 8

Catal yst rinsed THF 55 7 EP 0 571 E;I¥§ §4 0 60/added -
0.5 g T 4- but an {149 4@62 ;%.gfghF o
hr/-10. 8% 1400 Cat al yst ri nsed THF Recycle 85/12.0 :

st 6

ri nsed THF Recycle .

hr/9. 8% 1400 Hicycle 85/12.0 B h8/8%8449900 Catal yst rinsed THF
Recycl e 85/ 0 56/1st hr/12. 3%{a&ﬁ0h§£9 8%/1400 Catalyst/th

hr/13. 396 2300 Catal yst rinsed THF Recycl e 85/12.0 »Dpbhdéd THF

hr/11. 5% 2500 115 nctg 12 - Cat al yst
rinsed THF RedRedwsle 8586712.05556/38k hr/12, 3%/2300 20 13 '

| st hr/18.2% 2830 Added O 5g 1, 4-but A%8 Brép3. waxqet réatalystHE 25

Recycl e 85/18.0 65/ 1st hr/ 6. 0% 2050 119 ntg rinsed THF
3rd hr/%. 0% 2Qp0 Cat al i nsed THE_3 # 5/ 4.0
65/ 0. 5t h hr/5q§@‘2’fd§o ¥8/12.0°°85) ee g’/nlg?;# g 60@2&%’ O THF
CATALYST RI NSE : rinsed THF )
0 Recycle ' 85/12.0 55/0.5th hr/i4. 5%/2800
, 13 1st hr/18.23/ 2800 Added 0. 5g
St 1,4-butane
diol. '
Catalyst
rinsed THF
25 :
Recycle 85/18.0 65/1st hr/6.0%/2050 119 mcg
14 3rd hr/6.0%/2050 Catalyst
_ _ | rinsed THF
30 ' Recycle 85/ 4.0 65/0.5th hr/5.3%/2000
15 : ist hr/6.6%/2000 NO THF
: " - CATALYST:
RINSE
35 Recycle 85/12.0 65/1st hr/5.8%/2050 128 mcg
16 50/2nd hr/4.9%/2000 Catalyst
rinsed THF
| Recycle 85/15.0 55/1st hr/4.8%/2500 o
Lf‘“’ 17 2nd hr/3.9%/2500 Catalyst
rinsed THF
Recycle 90/12.0 60/0.5th hr/10.62%/2500 113 mcy
18 ist hr/16.8%/2500
& 2nd hr/18.0%/2500 Catalyst
rinsed
THF
Recycle 120/12.0 60/ Catalyst charred by lack of
19 agitation at 120°C for 12hrs. .

50

Reaction terminated. -

EXAMPLES 5 through 8 used a catalyst mads from a blend of 80% by weight PFIEP-SO3H and 20% .
56 PFIEP-CO2H. The PFIEP-SOsH precursor resin used had a melt index of 11. EXAMPLES 5'through 7 were
normal particle size: 0.1 diameter x 0.5 mm long cylindrical pellets. The particle size of the catalyst used in
EXAMPLE 8 was reduced by approximately one-half. The catalyst of EXAMPLE 9 was made from a blend -
of 80% by weight PFIEP-SOsH and 20% fiuorinated ethylene propylene polymer (FEP) of the normal

8



35 Recycl e 85/12.0 65/1st hr/5.8% 2050 128 ntg 16

50/ 2nd hr/ 4. 9% 2000 Catal yst rinsed THF Recycl e 85/15.0 55/ 1st

hr/ 4. 8% 2500 40 17 EP 0571506 B12nd hr/3.9% 2500 Cat al yst :
rinsed THF Recycl e 90/12.0 60/0.5th hr/10.62% 2500 113 ntg 18

1st ﬁlle 8% 2500 45 2nd hr/18.0% 2500 :
Catal yst r |Pﬁ§'@ﬂs‘WF“¢\°§'€ by extractiony witly T ithe geyel reaopey yst charr ed b I ack of 19
agitation at f°r ME‘E‘?ﬁ%*’“"F@bﬂ'ﬂeﬂ a'ﬁh {4 WPHST"éBa“hM |

ae '“ ry %
PFIEP | Z?h ﬁ; aw ta eyt gaﬁe ?ﬁa Eag%jfmﬁggg %
11. EXA L§§A Eg tEele ’aé"" o Q10

| ong cylin

8 was T educey y approx. r%‘ S'9®’n 43%‘“?@“4%33%%'%**?" PERILE g afe b%%‘@é‘éé?

froma bl end ﬂa&m@ékwm'aqm Eais plebied C%Oe@ﬂh lloRed BkinShd) WHERE THE at
propyl eng g@Ldnaﬁw&&ﬁPheqﬁnggpﬁﬁ&ﬁgggg ° Q%% 0 5?f¥§%§ Blﬂﬁgrt?cle S|zea
and dried by extraction with THF in the usual manner. The catal yst for

EXAVPLES 5 and 6 started with 70.0 g of resin | eached with dry THF at 45
[err] to 50 * C several times until the water concentration in the THF was
166 ntg. The catalyst slurry was divided into approxi mately equal portions
containimg 35 g of catalyst and 70 g of THF. The same 35:70 weight ratio of
5 Catalyst to THF was al so mai ntained in EXAMPLE 7. The ratio varied from
35: 100 to 35:72-76 for EXAMPLE 8, and was 32:65 in EXAMPLE 9. |n EXAMPLE 5
the catal yst slurry was charged to a glass reactor; in EXAMPLE 6 the

reactor was made of steel. In EXAMPLES 7 and 8 the catal yst was prepared by
aci d_excflange followed by rinsing with dry THF at 10 21 * C until water in

t he %HF was 74 ncg. 15 20 25 30 35 40 45 50 55 9 EP 0571 506 B1 '
Performance of these catalysts in polynerization of THF to PTMEG.i s
reported in TABLE 3 below. RESIN CATALYST PERFORVANCE I N PCLYNERIZATICN oF
THF TO PIMEG :

30

35

50

56



I NI TIATION  PROPAGATI ON WATER CONC. CATALYST J[err]/hrs
[err]/End AT nca hr/ CONV/ vMn 10 (d ass Reactor) Virgin: o
90/12.0 Heater to constant 15 EP 0571506 B1 . tenperature bath -

failed; inconplete initiation. Recycle 90/ 2.0 63/ 1st hr/1.8% 2200 20
1 - 2nd hr/2.2% 2200 16 EXAMPL eact or)
Vi r giwh ARfdridarize oHbeseaatalygs i @plvmerigation of THF to PTI\%EG is reporte% in TA&tEedegeloﬁ

tenperature bath failed; inconplete initiation. Recycle 90/ 2.0 63/ 1st
hr/ 7.5% 2450 153 ntg 1

135th hr/10 5% 2500 30 . ..
2.3nd hr/11.0% 2500 19th Inask. CMrRT %ﬂmg rimsed, THF -Recycle 90/
4.5 6%/ 1st hr/4.4% 3040 FOLYMERIZATION OF THB!TO HPTMES 096 2891 35.

55

10

20th hr/15% /2882 Catal yst rinsed THF Recycle 90/ 36.0 - 60/ 2nd hr/
5% /2891 122 ntg 3 ~ INITIATION ~PROBAGARION 0, | MARBER COBG.5| yst rjnsed
THF Recycl e mﬁaﬂ LGLhx8enr/ 11%E 119 o
2nd hr/22% /2852 Catal yst rinsed 2 g 45
[err] Recycle 90/ 4.0 62/ 1St hr fya%d30 175 ntg 5 _
Cat al yst rinsed THF 50 RecycI? 1£§§¢§§§gg P 7/ 1st hr/ 5% 1300 See
foot- 6 ond hr/ 3581500 " hote (1). 3rd hr/13. 5% 1300
Cat al yst ri nseghdgin 55 %/12.5‘3 OxfedtebOtoBéometante 90/12.0 60/ 1st hr/
.5% / 13Q0 See f oot - temperature bath : note (2).
2nd hr/11 /1300 Catalyst 5 failed; incomplete :
rinsed THF Recycle 90/12.0 60Andtintignsoys 1300 See foot -
- Recycle 20/ 2.0 63/ 1st hr/1.8%/2200
: 20 1 2nd hr/2.2%$/2200 164 mcg
\\J,.
(Steel Reactor)
Virgin 90/12.0 Heater to constant -
2 temperature bath failead;
incomplete initiation.
Recycle 90/ 2.0 63/ 1st hr/ 7.5%/2450 153 mcg
: 1 - -1.5th hr/10.5%/2500 ~
19th hr/10.5%/2780 Catalyst
rinsed THF
Recycle 90/ 4.5 65/ 1st hr/4.4%/3040
2 1.5th hr/ 5.0%/2891
35 20th hr/15% /2882 Catalyst
: rinsed THF
Recycle 90/36.0 60/ 2nd hr/ 5% /2891 122 mcg
3 3rd hr/ 4% /2852 Catalyst
rinsed THF
\ /%0 _ _
Recycle 90/14.0 60/ 1st hr/11% /2800 119 mcg
4 2nd hr/22% /2852 Catalyst
rinsed THF
Added 2 ¢
% CF3CO2H.
‘Recycle 80/ 4.0 62/ 1st hr/ 2%/1300 175 mcg
5 Catalyst
rinsed THF
%0 Recycle 90/12.0 67/1st hr/ 5%/1300 See foot-
6 2nd hr/13.6%/1300 note (1).:
3rd hr/13.5%/1300 Catalyst

rinsed THF '



8 | 2nd hr/ 6.9% 1384 note (3) 3rd hr/ 7.0% 1300 10

5th hr/ 4.5% 1300 Reaction stopped. Footnotes: (1) Agitation |ost -
during INITIATION. (2) No agitatiorerlesrnspesd TI ATI ON or 15 -
PROPAGATI ON. (3) No agitation during INITIATION. EXAMPLE 7 20 ~ Virgin

85/ 3.70: 8/ 1st hr/ 2.0% 3000 Catal yst rinsed THF Recycle -85/16.0

7/ 1st~hr/ 1.5% 1 ow Mh 1 2nd hr/ 6.5% " " 25 -

4.5th hr/ 2. 0% Rrecycle Caopizsds réosrst Ty Eydno 85/ Ked foot-23/ 2nd
hr/2.5% 3000 2 7 7th hr/4.0% 3000 Cat alntte 32).

rinsed THF Recycle  85/16 7-9/ 1st2md /I8 fRABYABO0 Readat@ilyst

st opped EXAVMPLE 8 Virgin 86/16.0 6/1st hr/_1.%|ow Mhrinssgh THRy =
30/5th hr/ 2.59% " " Cat al yst rinsed THF 40 Recycle -86/19.0 :
6/ 1st hr/ 7% 32Becycle s $@414.0 60/1st hr/4.53/1300 5 -h-r/sgggf%r 3.5 hr/ °
8% 3200 Catal ys¥ rinsed THF Recycl%?d Qﬁg §t§§/13°%u 1s®MT 43200

121 ncg 2 | o ﬁﬁl 2'5*51 Sl yst ginsad, THF Added
0.01g 50 ) ped EP O
571 506 Bl Recycle 86/13.0 6/ 0.5 hr/3.0% 3000 143 nté’

1.0 hr/4. 6% 300fcotnéeést V6i) ragpest ioh Ty duringd INTPIATION.
6/ 0. 5hr/ 16. 0% 3200 114 (ZP Mo agitation during INITIATION ¥ 3200 :
React i orvsst opped. EXAMPLE 9 Virgi n PROPAGETION. 51/0.5 hr/4.8% | ow Mh 231

ncg 1.5 hr/6.5% " " 4.0 h(3) N@%Wgitation duridyg ANIMIATIONI THE 15
EXAMPLE 7 _
20 Virgin 85/3.0 8/1st hr/ 2.0%/3000 Ccatalyst
s _ . rinsed THF
| Recycle 85/16.0 7/1st hr/ 1.5%/low Mp |
1 2nd hr/ 6.5/ # #
25 4.5th hr/ 2.0%/ » ~» Catalysts
' rinsed THF
Recycl 85/16.0 7-23/2nd hr/2.5%/3000
2 7th hr/4.0%/3000 Catalyst
30 | . - rinsed THF
Recycle 85/16 7-9/1st hr/6.0%/3000 Reaction
3 : ' stopped
35 EXRAMPLE 8

virgin 86/16.0 6/1st hr/_1.%/low Mp 200 mcg
30/5th hr/ 2.5%/ » » Catalyst
' rinsed THF

N Recycle 86/19.0 6/1st hr/ 7%/3200 114 mcg
- 1 2.5 hr/10%/3200
' 3.5 hr/ 8%/3200 Catalyst
rinsed THF

d Recycle 86/ 4.0 8/ 1st hr/ 7%/3200 121 mcg
2 Catalyst
rinsed THF
Added
- _ 0.0lg
50 water.

&6

11



Recycl e

86/18.0

56/0.5th hr/7.2%2350 81 ncg 1

hr/ 7.8% 2350 3rd hr/ 7.2% 2350 20

9.7% 2350

131 nctg 2

Added 0.025 g water. 30 .
Cat afbvyst 3

water. Recyc/BPCY®ks o $6/13.Q9, (. 5‘6}1’;%. §§1§0§§/3°g?9
Reacti on Teermﬁed 40 45 50 55 12 é 1

Feed Rate of- THF = 0.9 nL/M nute Catal yst:
PFI EP-§err]/

Qper at.i on:

Cont ent
THF,

Vi ght
530

800 - 10
0. 0181 47
‘65 '
500
3.20
904
0. 0755 25
0.0969 162
539

15
. ) . 20
"
25

30

35

45

50

65

Cat al yst rinsed THF greg 57! 506 BB6/ 17. 0

Recycle 86/4.0

48°

Mol ecul ar mol es of Hours stopped. Ntg :
Wi ght , Mh PTMEG Reactor Tenperature = 65[err] C 15
0 0 - 0 24 ' 580 1.60
0.0104 41 630 1.50 717
Virgin 630 85/16.0 15130.5 hr/4.8%/19%9Mp ~ 231 may 0201 20
491 2..70 1.5 hr/898%/ # ” .  (0.0334 72
2.20 815 4.0 hr /7.3%/0%75%8g  Catalysing
880 | 0.0501 96 935 rinsed; THY
. 0562 117 - - 4
né)cﬁéfp ' 86/18.065856/0.51:11_-hglagg!&gfsso 81 geg 940
1 539 4.098% B/ 7-25013320 0.1124 167
5.15 1028 ord BE/ 0.2 el e '
' 5th hr/ 9.7%/° 2350 Catalyst
rinsed THF
Recycle 86/17.0 54/0.5 hr/26%/3200. 131 mcg
2 Catalyst
rinsed THF
Added
0.025
g water.
Recycle 86/4.0 56/0.5 hr/17%/3200 Catalyst
3 . rinsed THF
Added
0.049
‘g water.
Recycle 86/2.5 59/0.5 hr/6.5%/3000 149 mcg
4 Reaction
Terminated

12

1st
5th hr/

54/0.5 hr/26% 3200 -
Cat al yst
56/ 0.5 hr/17% 3200
nsed I

ri nsed THF 25

Fyded 0.049 g |

e lyst . . |
XA ti nuous
120°1 ;ﬂg 70%
0 P- b er ( ioB/3200 NufhQr mdgapsed
TR G, el
. /oDy

of



187 409 8.90 1200 0.1498 191

409 7.40 1112 0:1555 30 210 - .

409 11. 90 1080 Ep 0571508812007 214 409
15.10_. 1587 0. 2089 234 376 _ 13.90 -
1572 0.2471 238 604 8. 00 1575 _
0. 251%’239 604 gME_LQ 2124 ' 0.2522 257
657 9. 80 195 ' 0. 2717 Reactor. tenperature was

68 [err]” C at 257 hours. Reactor tenperature dropped to 61 * C by 262
hours and nmi ntai ned at Cbatinaooes dperation: Feaed Getoff erm nati on of
run. 40 %62 657 9.80 2058 OTHF6& 309 migMinu®e)0 2948 0.3045 334
518 7.00 3203Cabalyst:3320.338g Of 79% PFIEP-G03H/304 PFIEP-CO2H

359 578 13.40 2003 0.3521 383 11.00 - 2641 0,3737 402 349
12.30 3561 0.3879 407 4Water, o7ComyerysignzglgNumber 0.03 9918
0. 3919 5% Elapsed Content 5@9 PTMEG, 14. sévegaaf 0.4271 521
3.80 2786 0.4 “ééﬁive Tn% 3113. 0. 4341 ' 6 0Q o
§o 14455 80

0. 4415 549 9'80 29 by 570
689 1. 20HOREEe— o ac

consi sting of aRQLS grgroug h%gr w%%e@ |on exchange poI yner haV| 'ng

pendant sul f oniCacl a perfluorinated i on exchange pol yner
havi ng pendant carfgoxylic 5g3g9 acidggroups, the catg yst being fornmed by

hydrol yzing and thgn acidifwgpg, if ngcepsary, a) ngge fabri caky ooyl yner
having sul fonyl fgnctional gseups, typi.sdl |y a pol ymarz having afdasx i nated
hydr ocar bon backbame chain e@owhi ch aneiattached thed4euncti onalo.gzomps or

pendant % de chai a8 which i @9aurn car2y70he functi orrsl2 gr oups, om:mandant
si deMehai ns cont aV@i ng, for 5@anpl e, 202Perr] Rf 15 83Soups, whe¥ Q378 err]
is F, d, or a C-88to C 10 H&6f | uor oaBkyO radical, &#&® n is an 94l r from

1to5 with the f8fictional §38up in tﬁ629| de chai ns %94 t he. poIM esent i

in termpal 20 17 == Or\] R
groups, and b) alftlt-fabri 888 e pol yr?'etoonaw ng carl lic func,Q-l“!ﬁﬁﬁ
groups, typicall 6 pol ymer i ng a e I nat ed hyiu arbon b e chain
to which are att ed the f i onal S ‘or pen q& side ch i ch
carry the functi | gr oUPS 44 he pend .403i de chai fgont ai n| ng 5 .
30 210 409 11.90 1080 g O 2007
214 409 15.10 1587 .. 0,2089
234 376 13.90 1572 7 0.2471
238 604 8.00 1575 . 0.2515
_ 239 - 604 7.00 . 2124 - 0.2522
35 257 657 9.80 1956 - 0.2717

Reactor temperature was 68°C at 257 hours. Reactor temperature dropped to 61°C by 262 hours and
maintained at that temperature until hour 689 at termination of run. :

262 | 657 9.80. | 2058 | 0.2768
304 | 550 9.00 | 2948 | 0.3045
334 | 518 7.00 | 3203 | 0.3187
355 | 578 | 11.75 | 1931 | 0.3463
359 | 578 | 13.40 | 2003 | 03521 |
383 - | 11,00 | 2641 | 0.3737

402 | 349 | 1230 | 3561 | 0.3879
407 | 447 | 14.07 | 3819 | 0.3919

45

450 | - | 003 | 9918 | 03919
50 501 | - | 14.80 | 4636 | 0.4271
521 | - | 380 | 2786 | 0.4330
525 | - | 390 | 3113 | 0.4341
545 | -- | 6.00 | 3500 | 0.4415
549 | - | 12.80 .| 2760 | 0.4455
85 570 | - | 4710 | 3416 | 0.5080

689 -1 1.20 | 3480 | 05169
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- (CF) [err] (Z )m 35 groups, wherein Zis F or [err],

is -COOR or -CF2000R, where Ris |ower alkyl with the functro Bmg Em,,”m””m
t he side chains of the polynmer prc&8R0as71806&Btm nal [err] 40 (Z

and 45. c) nelt blending 40-95 percent of the nelt-fabricable polyner

from a): above with 60-5 percent of the nelt-fabricatable polynmer from)
above,” an§@PSto 80 percent of an inert f|IIer sel ected from

pol ytetrafl uA)r oet h chI or et h CO,B, ,f,
1 uot o1k S oo i figp o trr‘ef aving
tetrafl uoroet R %}ﬂémj‘:,? zm gon ex(%llr:ﬁi ﬁ%ﬁ%ﬁ‘g qoxylr? Oup e
Rkt 2@ 48 ’ha 4 BT

on n su onic ac: I wih a
hexaf | usoropri’%ra bag e %ET il

cont ai ns. from,

50 - the rh?d? ﬁ‘@a&ﬂ rEﬁ&nt \W t side chains
mel t-fabri Cab'vﬁncﬁﬂut&rﬁ%&rw theAcEdnaly e){eTah{Hﬂje%ﬂ ﬁi&tmﬁ&'r bk aWpBQ !
necessary foll by reduci ng the wat er content of the polyner to 1,000 to
2,000 parts per mIIron 2. An polyneric acidic resin catalyst accordr ng to
CI aim 1l wherein the catalyst vvater-QaBt-eFt-‘,)hsso%d-uced to 55 . from 1, 000
to 2,000 ppm by oven drying the catalyst at about 90 C for about 8 hours
under pressure between 0.1-100 mm Hgg(absolute), followed by m xing t he
catalyst with tetrahydrofuran containrng from50 to 300 ppm water and

heati ngéunder nitrogen at between 85 [err] to 150 [err] C for at |least -
t hree hours uStREPs. ¥R F 5iFs Ck Aag Crirte PR tpeiiunrealigel rrdicg): jafchn isran integer from 1 to 5

t et r ahydr of ur A¢ih the Aunctiongt grogp ig-the siflgshging of the polymer present in terminal *

C L M S * 3. Apolyneric acid catalyst of CQaim1l wherein the catalyst
wat er content is reduced to from1, .Qgiblt-.ocﬁ? ppm by repeated | eachi ng of
the cat’al yst with dry tetrahydrofuran gcontal ni n | ess than 100 ppm wat er at
tenperatures ranging fromO[err] to legierr]c until the water concentration
in the |l eachant tetrahydrofuran is re ed to bel ow 100 ppm and t he

resi dual water concentration in the | eached 5 catalyst is 1,000 to .
2,000 ppm 4. g/},upg)hwrerlc acid resin catalyst of Claim1l wherein the -
cat al yst wat em) Gombiemabrichiie pEigha afdvihd cab@XPR fukttichal GidudD Hpidally Q pelynik hiaviny & he -
cat al yst at 14(¢riasted hydioBatbdneatibore dhsifl @ which Rrectachbe the funttiodal ffdupsnor ldendant side
(absol ute) i n chdies yhich sarycthe fofictiGhabgroups, 3k feadantsidafchsins dvatbihipg, ort hof ormat e per
part of catalyst to convert water in the 10 catal yst to net hyl formate,
foll owsd by further heating the catal yst under vacuumin an oven for at

| east 8 hours to volatilise out the | a5¢CE}mat®s of trinethyl orthoformate
and nethyl formate and the residual water concentration in the catalyst is
1,000 to 2,000 ppm 5. A polyneric aci d(zeﬁ{‘n catalyst of Caiml wherei n’

the catafal yst wat er content is reduced to 1,000 to 15 2,000 ppm by ~
extract?ve di strIIa i an of

20 part's tetr§ n?f?;% o l% g e?i::'s Ey%a%g el n AHEW?‘ agﬁeé?) 'ﬁ\%"fera&ﬂ
catal yst is mxe fth r"%ﬁt Fo\d Fan.an tra ur an/ wat er.
m'xture or azeotrope is disti I | ed offrq dwa cataI yst Wi th residual
moi sturg renaining in the catal yst grh

’Poml 000 to-2,000 ppm 20 6.
A batth process for the manufacture of poFy(tetramet hyl ene et her) glycols
of nunber average nol ecul ar wei ght 250 t 62 41900 by pol ynerizati on of.
tetrahydrofuran containing 10 to 300 ppmwater in the presence of 5 to 45
percent, basedronps; tilte wei ght of tetrahydrofuran, of pelleted perfluorinated
i on exchange rcesplihblersiing|49-85 peéenUhfahemdt fatsiedblh polymersom d) abavg witre0rd meckeniicf thed t h
stirring or agheitdabricatablat polyntee irpmriitabeve, ndovp 6 8¢ pyrcanb o6Bn et diller eeleeted @om of
time of 2 to @Olletaiiveroativiens. trhiychinratifivercetitiiene eer ofopgiBners  ofp detipfiusrdsthdeneorerhas
been reached, chigmolitigeathiyioner gifowes obmorehel prxauererropylens of &t pedfiveroplil vind ethaser )
gl ycol from t HEeeitthy g QEQPRjC‘f"@E'é\?é'PV 1916 gerhan é*&f"&PS/%’ty combinaifg theiesfe E%'S“ZIS‘F

C ai m 62 wher eit?? PRENHBERAN3d cont ent ” of the catalyst, prior to use
been reduced f converting the pelletized melt-fabricable polymer from c) by hydrolyzing and then" acldlfymg. if

necessary followed by reducing the water content of th_e polymer to 1,000 to 2,000 parts per million.

2. An polymeric acidic resin catalyst according o Claim 1 wherein the catalyst water content'is reduced to
65 from 1 000 to 2,000 ppm by oven drying the catalyst at about 90°C for about 8 hours under pressure
between 0.1-100 mm Hg (absolute), followed by mixing the catalyst with tetrahydrofuran contairiing -
from 50 to 300 ppm water and heating under nitrogen at between 85° to 150 C for at least three hours
under conditions that prevent polymerization of tetrahydrofuran.
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1,000 to 2, 000 ppm by oven drying the catal yst at about 90 Cf
hours under a pressure 30 bet ween 0. 1-100 nm Hg (absol ute WMMU”'II
m xi ng with tetrahydrofuran contai NER@ &7 SAEBA t 0 300 ppm wat er ag

under :ni trogen at a pressure of fromO.1 to 10 man at between 85[err] to

150 [efr]C for hours under con .
pol yr&r i zatq‘o ér“e{; fP o
g of y: r dr ppm
'P.:')IO?YI. l{r 8080?1:) ﬁﬁ rawires t‘%élg? ftég e%wa T, nc%ll eachant
ﬁ}, 8 teﬁ\g‘ 10@% {ets l?al % tergl ntr&oh in.. leached
t et rahydgof ur er nper a ng

from?O to 90 l the WaFer concentratron in the Ieachant

tetrahydrofgr arboryaer&attacesln tRaiRe bOWaikOD widdih #BLatalpft WaP bohbal is\WethiSdd ts%b@pt
In the | eachedofBiph MSdveh Sryikg PO Rathipst. 8 1200140 Blundd? a pRossuld 6 0RL10 GRS Ag (&Bsoﬁs?lnm
6 wher ei n t heheQirdsbics &f 0816 60 parBfof tridRtgPrbiRiate foF b ofl datalystao chiRért REGMN the
reduced 10 fr odtalyst {3(AbtiyDiornatl) BiigWat b Yurther BBatinl b Baalishanderaiacdumdi arbdver] fbDatdgast]
to 180[err] C amd@s tcovoftiss Sutrtte st thiceb df ainibfhyanhbigrmatalznd imethel) formatet dne tharresideric e
of 0.5 to 50 paet@nmhtrdtion intHelogtalysttr 000 & 2680 ppar t of catal yst to convert -
water in the catalyst to nethyl formats, followed by further heating of the
cat al yst urfde” polymatismadidhresim calgiysh of Glaimat whegeirs the atalyst rwater onteot i rédupadcto 3,900 tohe
| ast trates of-08G prrptbhyaxtrasvendistilation b wata from they cataivst ifpthe prpsence of Af,dp P, garts
resi dual cont atrehvs'rofuwatperr Partypf catalyst Ry Weight wheteby pwefpatelyiymixed withoigiahygsefyran and
The process off %“WW?P" it er ??B‘?ﬂs’? gg&'ledpﬁé" Yelg aicgelyst ‘”B'r' [esugl goigluge
has been reduéegd“"tng' ?)fﬁf?’tsbra'lg' d’ﬁmdd) BPBIPPYcti ve distillation of water -

fromthe,ca al, ttl: Bcesp% f.fa @r,.g p&f(te ﬁbﬂf&h&) gf{t%l@ aﬁ%%r B Pdoutar

part, of Tat al ¥, ht pm water in the
tetratfydrof u y%fu X&f%ﬁ‘at

45 p
is distill ed QI arlg 9 ré(énﬁiéi'alﬁt 6RE $tsaYM cd’s?%br rrdE0but Mﬁesnﬁnﬁ‘d'fﬁi Hduﬁﬂm'd? a
the catal yst isnipeladd kénPo* 1o BBYC i@ 2 pbHIA dPRife of 2 10/80CKAs! JMAOHS dBSiaE Addred OF
the nmanufsact Upelyrdriz@oh WastiRbd REIN6A) YoIEWR Kytrbifdval ogthy @RbSCt géry(ﬁwmyreaaaﬁap@zcor
nol ecul ar wei gbh thdTataly add BERerp i theestilysg 0.1 to 1.0 g per hour of
t et rahydr of uran, per gram of the 55 pel |l eted perfI uorinated ion-
exchange r e8i WhoproésaoiGldm iGathereinthet rhalsture eantentoot te@aBlyd)prisub g has heeraredyced toi d
t et r ahydr of ur AA0CWR.C0 PPMEPY /et diying thelcaBHSt 3 FhoUNE0 tG fof elvouts8 helirglunder & prossursf
from4 t&® 40 hewesn 0.15198mue Ho debaqlute)delipwadchyumiring withnigirahydrefuramediaining [irom5072¢ 300

[err] -C, foll @wed'atyy and hegtjrgr yndeyf nitragen af 4 pigesyre @ rfiem it tontld mpr g atsheiwesn Ewdior
reduced pressd?® Ctigy & @%9@0‘&&@98@09‘&‘%%1‘?1?@@?'&P?M“%.'Fﬁ?”t ?faﬁf@@dﬁf“’ﬂ?‘ol at | I es
fromthe 15 EP 0 571 50 Bl ﬂﬁgﬁ%‘{g et rarret hy ene et her
|'O I‘
Eb r concentra (S?l In

bet ween 0. 1- 1 gi?ﬁ“%i“’s ag%ﬁd %'{} P?ﬁ' co"ﬁntd'ro ur an |

cont ai ni ng from water and heating under nitrogen at a.

Pressur e r@mrle émtaes Q&Hi?mehlﬂnekﬂti&%éﬂt@% cdritht G lthel BBRSL, FHiof1B6ES nAYEEBH reduced to
condrfi ons t hgbm 106 ©'E,000 Phii 69 TovghAdr)ifl) thé tatdist atahrydroon%urcaﬁhderléspr&ere ¥ 08 &5
of Caimll waed BY (bédifs) DS breseRcealD5Q6150 Pdrts ohBmEtA Rrii&té per [Part 6 catalysts ConvéiinS
been reduced %@ter in tier cafilydt, i @idthiidormhald Dioliopdbiirtiiee heafliiedt theantilystngded vadula® in an
cat al yst w t hoehnyfort a teasti8yithuaite velailizeomt tb MEstigpcbeef rirhdiah orhoDrmpgEnandatethy! atmate

t enper at ¢ es  pedihe regiddal canteO{ of wethr it the SPplyst fs]iromrta0P ot 2080 werv.er concentrati on
in the | eachant tetrahydrofuran is reduced to bel ow 100 ppm and the

resi dual walfeThepragessof Glaim Brybergig the| maisturg of the-Gatplyst, ByiRDouEe. basten fegveed tpo).009 ip
The process o208 ap by 1extprtiyec figiillation ofyatet fipma ‘Fﬁ)ﬁ‘ﬁ!\fﬂ ‘%WetWPée'!?at 9 s? 20 pattso
to use, has bRVANYCIORIRRRGT P35t of cEilyst by gightowherelp ye Vﬁ&' a“d
cat al yst ¥t 1419 pighydrofurgn/watas mixtute) gi-azealrops isdistied offto !t‘"i atcéta'lﬁ ‘1%@'“3' '“°'
(absol ute) in™ '"Sr‘ @%H’&ﬂysbrla"ﬂ‘%*’%1 (!98 9°P§‘°'Bf trimet hyI for mat e per part

of catal yst £ Q gonvert vvate L0 the by

COI'I inu S rOCess 9 man rame enge oF, 'CO num'b el' S
further heal Bl i %'Le yﬁ,% E t..n aQéy ted[“ﬁ i &‘&Eﬁi “tif' &92& ebof the
an o re

12. 'Th e Jbe pp
prior '?ogsugee% (:5&%‘# (5’8'8
t he catal yst %%h

hours to,vol a f Shimtd lo #4ns, said
met hyl f or mat rofuran W@atﬁpfb @ oidhp @Jnﬁ"‘4yt§t40' fours,
f70m 1, 000 t 0 g0l o prtber nd)fr&ﬁgssto  ChbwB o} (96 bithd, BRGRDAraitsHingr

content of theyesising Yisder relarsdee Torels$ird- 4 Gemd8 SxcB 8 tBirah flbir&iH aridOradesf Volkties 4o kb
ppm by extractive distillation of water fromthe catalyst in the presence

of 10 to 20 parts of tetrahydrofuran per part of catal yst by wei ght
wher eby wet catalyst is mxed with tetrahydrofuran _ _



25 and the azeotrope of the tetrahydrofuran/water m xture
off to yield catalyst with residual noisture remaining in the c{mﬂ" Mmﬁ 'I””m
ranging from1,000 to 2,000 ppm HMEResTREEBUChe 30. 1. Pol ymerer sd

Kat al ysat or, bestehend aus ei ner M schung sines perfluorierten

| onepa ustauscher- Pol yneren nit angehAngten Sul f onsguregruppen nit ei nem

per f I\wor i ertRé‘PF“F‘(PH'é“P&'&'@?‘B‘G@BI‘?@PUP’éS‘F%ner mt angehl ngten Car bonsgur égr uppen,

Xﬁggte?ﬁr 1581‘2 at80 ge m\ﬁe%oésug r t%gﬁi un% ansch ef | e g%st?
sul f ony] funk &;g lfég ﬁfoven‘éf%gﬁ {o a' iﬁ '@i for about
Eé

ei ner fi uorlg-b L%@b “34 "lidh '
G uppen odor,e r-fa rer sel ts

die funktlone en Gruppen tragen |e angehi ngten Sel tenketten

bei spi el sWEI i phddbddn ERinf3 LMRASH ﬁé‘mﬁiuked%ntéﬁ o th Chtalfs Dol to w82 Fas tabn fbﬁuced
worin Rh furidm 1,680 198060 S B rebealed IbticRind of Y GARIyEY vimoR wéhyaahraﬁ&@mmnyrus n
sine ganze Za& 100Qpmlwdérsat Terkpaahturtis @hnging/Glami 0 tocgol Grintili thé @htbreconsSntigipe ih thé
den Sei t enkebdcrant eshyRokuisnes reducéditodenw Har pirmaridaiie raidiaiwestor Tontdot R EatySIGR F
Rf 55 foar Henode0Wipps, und b) el nes schnei zverar bei t baren Pol ynmeren
mt carboxyfunktionell en G uppen, typischerwel se einem Pol yner, das sine

f 1 uori est d4.Kblalpmesssot Slpigy 10 fwhereln dhstraisturecantent.of the icatalysh piordo ulechas bedatredypasith en -
G uppen oderfrag 5000t R8Phepreby sen P@'méhet@’ﬁ'ys*d'# &40t 1800 flunden g draseyp hOdpdf

tragen, angeRmiHgr@bsalpigkin prcgof0.5 1o 50 pards } fepnataier Rar|ob patelyst 1gjcanvert

f ol genden G%ﬁ%':‘hm%ﬁgﬂgﬂt fw?m%e r’ﬂ't't“Wed f“rWP tl"ﬁ{‘;k‘gt ‘a'#" Ug;@%‘; s r"%alatg t,
1 bis 12 b © X ° t° .

mi edi{ri:fgl kyl®" H?s'duw [ cogfeat ﬁﬁg Y& Tem - ffgp%g PPT den Seitenketten des

Pol yieTr en ;

( Z)m vor hak %I:%%%c&s&)of Clai ;1%{!\ %r%ﬁggﬁpe gn{é%ﬂle Qatal%ﬁl:péor% %J‘:‘% een tr:dzu(;::g ;:

schiei zver ar §qlif (ﬁﬂa r YR bkt S0y eight, Qfhsre & is mixed wﬁpfe

schirel zyer ar hgi g 8lebitb %kmmymarmatermm&@@amw bmd) RIS cihlys® Wit &wo&s
| nerten’ FU | figirb @stnainfig FORe\cdtdiyst rBabingfiomyitodd tafdobigpret hyl en, =

Pol ychl ortrifluorethyl en oder aus Copol yneren von Tetrafl uorethyl en oder
Chlortrif lpemhehépriehe it el nem oder nehreren von Hexaf | uor propyl en: odor

ei nem Per fl uoral kyl vinyl ether, worin die A kylgruppe 1 bis 6 - :

Kohl ens®-ofif afaymeree rsaerl Katalysalern bestaherndr aye reiher Mischuk@ nbemmﬂwm@a@maustauscher-
Pel | eti si er ePpiyieten reit ghgehéngten $efonsiyregryppen mit ginein perflucrierten: lwnmﬁvemvms
pel | eti si er t'eh aagshinsten, Garkanpfiureptyanasn Wl Wt Ketplysatgs gebyldel yikdhdyeghaHysirgjyse ‘{ﬁﬂd
anschl i ef endnschlighendse Apsauesn Sefpr nplendion di g, o auf die Verringerung des - -
Wasser gehal t ed) GBS ”HF ﬁ‘é’ra@ﬁtbéﬁ? PE'V'DW Bt sulfon ERB“"’FB'PP @"fPP?P IW’ISF']‘* 's% P\:?T‘
2. Saur®r ﬁgf“&'i g B ‘éﬁf‘ﬁ“ stoff-H él?r?rF “ﬂ% pﬁﬁa'grmn agen.
Kat al ysat or s g g d

Kat al ysat or i grﬂ"ﬁh i $te%:¢;6 AT BWPPE B folgnda eé PR R eﬁhunt er einem
Druck zw schen 0,1 bis 100 mﬂ-lg (absol ut) getrocknet wi rd, worauf das
Verni schen des Katal ysators mt Tetrahydrofuran, das 50 _bi s 300 ppm Wasser
enthai’l't, und das Erhitzen unter St{cket®f),~B@,Fchen 85 * bis 150 *C flr

weni gstens 3 Stunden unter Bedi ngungin e die Polynerisation von .
45 worin Ry fir F, Cl oder einen C-1- bis C-10-Perfluoralkylrest steht und n eine ganze Zahl von 1 bis 5
bedsutet, wobei die funktionellen Gruppen in den Sseitenketten des Polymeren in den terminalen
Gruppen

50
0-CF-CF2-S05F

R¢

55 " vorhanden sind, und : .
b) eines schmelzverarbeitbaren Polymeren mit carboxyfunktionellen Gruppen, typ|scherweise eiriem
Polymer, das eine fluorierte Kohlenwasserstoff-Hauptkette aufweist, an die die funktionellen Gruppen .
oder die angehéingten Seitenketten, die die funktionellen Gruppen tragen, angeknlpft sind; wobei die
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nach Anspruch 1, 'bel. dem ter Vasor gehal t dos. Katal ysator o aut WIm[IBIIIII A

000 ppmverringert wird, indemder ERGESAIESET Wi ederholt mt trockenem?®
Tetrahydrofuran das weniger als 100 ppm Wasser enthalt, bei Terrperaturen
|mB;e|ch von bis 90 C ausgel augt wird, bis sich d|e '
V\asser*-t(onzentraf’lgﬂr?"?tﬁ"ﬁ%‘ﬁ?kﬂﬂ@ldﬁf@@"ﬁ'@t?’%ﬁ?ﬂﬂ@mﬂan auf unter 100 ppm |
verringert und 40 di e Restwasserkonzentration in dam ausgel augten . ..
Kat al ysator 1 000 bis 2 000 ppm betragt._ ge ﬁﬁqmarer saurer . _
Har zkat al_ysat or nach Anspruch 1, bei dam der’ Ka al ysat or - V\assergehalt auf 1
000 bis 2000 ppm verringert w rd i ndem §8¥MKat al ysat or bel 140-180 *C
unt-er ei nem Druck von 0,1-10 nmHg (absolut) in Gegenwart von 0,5 bis 50

Tei len Trimet hyl gt af Poddr ¥, BBM, nl Aiths 153oRdulet 30 W LOBRIAr -4 COOR bYidufdt, wm |

das Wasser in danuraddngangpdsht, whbbei NﬁthJnal’eﬁbﬂlppéhﬁK Hmé‘dk&ten\ﬂgé %!de?é?nq}? déiﬁ
Er-hit zensges Kag.@gmﬁﬁgeﬁm,ppm er Vakuumin elnem Oen fO wenigstens 8 -

Stunden erfolgt, umdie |etzten Spuren von Trinethyl orthof orm at -und

Met hyl form at zu verfl Uchtigen, so daS di e Restwasser konzentration in dam
Kat al ysator 1 000 bis 2 000 betrggt. so rer saurer

Har zkat al ysat or nach Anspruch 1, bel den?d(e tvgeysator-V\assergehalt auf 1
000 bis Z 000 ppmverringert wird, indem daZ)iu\asser extraktiv aus dem

Kat al ysator In Gegenwart von 10 b| s 20 Tellen Tetrahydrofuran pro -

Gewi cht stei | Kat al ysat ¢ or abdesti I I [ ert Wi rd vvobei nasser Kat al ysat or m t
Tet r ahydr of ur an °§ h t r ahydr of uran/ V\ass r
das Azeotrop ab 5cta§°§f ‘1°F?’ agtl“ sga ﬁ
dem Kat af¥sat or F&l °'" °T°"

Pol y(t etranet hy i d|§'

Eran

von 250 bis 4 0 ai(JEQ{abo%aﬁ rr&ﬂie?éﬁ os r@&u&t@r@&%@ étbh, u 'b br's
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