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- whi ch conpri'ses a-pol yfunctional Iiquid polyurethane-containing adduct
“wherein theyad %% contains as a first functional grouppé&,dsm%pne
%cked

structo-term na i socyanate noi ety per nol ecul e,
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with mutual ly dlffer activities to the
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¢) the repell Q.WS PAERPS 286,750 BeSMibBE Y fﬁxfo?&:'%ﬁfld%\' Pﬂ af?{?ﬁvater- r-repelling agent

i socyanate-reactiV I'onal group romthe
group consitegstiner \th a pplymesextendd®@Hd a polymer extender having a saturmala canzecaRbop

Functtonal PaPshbe gl FREAied Snd Belcaht nr Helofl Baiéh 8 BBt o ane prigater. of
noi St Y, 30 mtelpbbmmizecli |unﬂsjdenv§tilim ethylgnlcally-unsatl.clira)ed mﬁmmén c¢omtaining @t least
bsenciof e HEARARE IR APAGREREPYR: . the pol yol | added at a

controlled U.S. Pat. No. 3,849,521 m*nmotd)ettdle;da@érbbbswanah@oﬂ»uéﬁbnbmat t he
reaction te rature does, not %‘g [pe n‘! d the
Lorsl ! amoucBrEPoligTs GMAREE N - AR Malatiepalient uermplyraniainig Pobmer and

equi val ent agttitle E65RAREYr édhtdnﬁlﬁ% Wnbhﬁa@%ﬁ@ﬁé\ﬁn% the formula CR,R ~AGR,COO0R) t he
second step, the blocking agent is added in a total anount' of Iess than

a st oi chi oMereie Redi and Rrepasent hyseqgen aterms o methyh gipaps: B ieprasests a Fei
i nt er mggli alafieyl group; and monomer units having the formula CH,=CR,CONHCH,OH, wherein R,

represents a hydrogen atom or a methyl group.

U.S. Pat. No. 4,834,764 (Deiner et al.) describes the use of certain blocked
isocyanate compounds in combination with reactive perfluoroalkyl containing (co)polymers.
Such compounds are said to improve the oil and water repellency and also make possible a

25 reduction in the amount of fluoroalkyl-containing compounds.

World patent publication W092/17636 (Dams et al.) describes certain compositions
comprising a fluorochemical agent, a copolymer extender, and a blocked isocyanate
extender.

The present invention provides for a tailored reactive molecule suitable for a

30  chemically bonded thin textile coating that provides water and oil repeliency without
significantly impacting the feel of the fabric.

in a first aspect, this invention relates to a liquid polyurethane-based composition
which comprises a polyfunctional liquid polyurethane-containing adduct wherein the adduct
contains as a first functional group at least one structo-terminal blocked isocyanate moiety
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1) and in one or nore subsequent steps, a repellent conpouhd I s added

sgich 30 that the final polyner is substantially free of
any .i socyan¥o¥ek i onality or any PCT/US98/20231
| socyanat e-reactive functionality. I n anot her aspect, the

I nvention is to a process for preparation of a pol yfunctional
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descri bed net hod Treat nent” o e conpo |t|on and
met hod of th& Prfekesmethagdar thepreparation of twpemmagmatpwlyumﬂmnez he fi ber

poscesttd by thalti parsPafentindle SRReE R oS B RE AT etk pok motegpie,

repellency to ithrmatualy different reactlvmes to the ;Batydl,‘ner advant age of the
conposi tions of w he at.in

t he uret hane coné)o& Pﬁ%éﬁvﬁéé\/@gétab%}#%?ép 3‘("&9 gé’?‘f’j "{]ﬁr "é‘ﬂ@lhtdhg°f"o69 We
nature of t he 201890 andontairéng pa'rmﬂiet:laéifmrret\maﬂr misretisocyanatd-réactivesul t

in smaller r enmulsio i,cles. 1 arts the, advantaeof
appl yi ng a thinner C(@Jrfc?l%alg(on{pﬁes E?&tﬁﬂe{]%m%@m’?&ﬂ"%mﬁ -OH, -SH, -COOH, -
convents onal water rwmmémynmmmwlﬁor alkyl, or epoxy; andAn addi ti onal

advant age of the preM i ntion i s when the repel lent nmoiety is a

per f | uor opol yet ﬁlar gemacund is s melesyle sppfainingenedrosyanaterieagivece at
room teﬂperatumhcﬁ@nél lgaauptdmat&mmhéigﬁa p8hsi ft-@ UDSIRT gD GHNeat
treatnment after waship functiona yuret hanes’ of

the present inventiolN Y_‘{O?’Géq wrhysmgen; %ﬁéhyl or epoxya@nﬂbtnttbgecqntalmma seoend
The water and o of | " chorel SRR 3ot i SRRgd 8 i Bobiitiele forttvd ey
the tekti| eharmelerized in that
i) the first step is conducted in essentially anhydrous conditions and in the
absence of a urethane-promoting catalyst, the polyol is added at a controlled
rate to the polyisocyanate such that the reaction temperature does not exceed
100°C and the total amount of polyol added is less than a stoichiometric
25 equivalent with respect to the polyisocyanate;
ii) for the second step, the blocking agent is added in a total amount of less than
a stoichiometric equivalent with respect to the isocyanate content of the
intermediate;
iii) and in one or more subsequent steps, a repellent compound is added such
30 that the final polymer is substantially free of any isocyanate functionality or
any isocyanate-reactive functionality.
In another aspect, the invention is to a process for preparation of a polyfunctionél
polyurethane as above where steps (ji) and (jii) are reversed. Thus- in step (ii), a repellent
compound is added at less than a stoichiometric équivalent with respect to the isocyanate

35  content of the intermediate and in step (jii), the blocking agent is added.
2



-
»

3 repeated'mashings or extensive use. When used herein, the term
textile” rpbovhedop both textiles which are conposed of .25  peavwsssloisiber s
and/ or synthetic fibers, for exanple wool, cotton, silk, nylon, cellul ose
and al so bl ends of natural fibers and synthetlc flbers i ncl udi ng

synt hetic fiber d|f ed t Wi ol efun nal j t.y.
e i rented tond V8 dnslen gbladt s ioviribn reiatep 18 oSy B Batt{d fia e hd &

_ fﬁbr :c Cb a egpejient prepérties twwlte&abrdommemgmwmofaeéuﬂaeebhathﬁ?w amoomtoffthem
the fibers | ent rety" Qr "r ent .
oround- . abpve dissiaradcRmpeiion suciask Rmpad wals! arsler o repe Y prspaties nergte-
when added sigh trehRYlfibers avelprefdiabfy died Mvd séddntideaptdtal fipeFatald Al fof a time
repelling water, oil or oil and water. Preferred repellent noieties are

per f | uo? oc 8HIEIRBL trRyre the treated substiate. per f | uor ocar bons are general |y

characterized i mhigTRadrtioR @idoteitdsbtd Heﬁelié?ﬁ te3Rlie He&Mtlﬁg?from the tr‘eﬁf?ﬁéntwtsl%h
and oil and sil oxanes are characterized in inparting to a textile the

abi lity totexdiety the abovgdesaribedmethasl.| ity to repel oils is also associated
Wi th stain resi

3 et o s by e SOMAOSIHORAE P oT Sidhe PISSOTUINRIIN e e
in that it adeanageots imthab thef fibec retainaithe touch, feélingyicalopshagerarkiisaitaessiotiginally

bearing a bl ocked nat e function p_and a_secon . i fferent
Funct| Shal PRRGRBeRRY e P Syar et meany g A i ioior o gpemtioney /™
nmeant t hat stidtefibers. adduct is a liquid at a terrperature of 50[err]C or
| ess, and preferably is a liquid at a tenperature of fromO[err]C to

50[err] C. The cévip8 e&4dyﬁnmeaaﬁtf@g@mqswoeé@bmeﬁgsqnwveatmtortrﬁa%no Yant
f f 1

Sna! o0 wolEniRneRRBNERGEL ol el o ofPUfa0E SRR id Qe gl

" parts by V\megd:umpﬁurﬁhethemmnbmactuman be tailored to resuItTma'anﬂr;rfammdswmpartlclelsqu| d

Gt Enagt w1 et e SYAPIRRf 8P Ra ier B Chlrithoibe comppsfigvereus

functi onal cofvamtional Water répsihicy bompomidsl groups are structo-terminal, that
I's, they are not pendent. At |east one chain end bears a bl ocked

i socyanat e f uncAnGdditiogabadyantage ofthe Rrgsentinuentionisvhandhs sepeallet moiety is a
repel | ent bﬁﬁtﬁbfoﬁ@%tr@r Gdtieh cbﬁig@uﬂ&@él%féif &ﬁgﬁ]ilétmﬁrib ti¥e ;Slgééaﬂ r@%ﬁ,ﬂt ' on

t he adduct has avera from?2 8, nore preferab rom 3
8, and yet temopesafurese thab the texidedges aotaneed to undengara teat tregtment aﬁeewa@up@r

oee U auhone RSP AER SOOI Rs ey AP BRE en bdIRE
to 7 advantage in that when applied to a textile, they are chemically bonded to the textile so that
the water and/or oil repellency of such treated textiles is maintained by the textile after
repeated washings or extensive use.
When used herein, the term “textile” refers to both textiles which are composed of
25 natural fibers and/or synthetic fibers, for example wool, cotton, silk, nylon, cellulose and also
blends of natural fibers and synthetic fibers, includirig synthetic fibers modified to react with
an isocyanate functionality. The treated textile may be in the form of a fiber, a yarn, a woven
fabric, a carpet, a knitted fabric, a nonwoven fabric which are formed from'the fibers.
The term “repellent moiety” or “repellent compound”, or variations thereof, means a
30 moiety or compound which when added to a textile will give the textile the characteristics of
repelling water, oil or oil and water. Preferred repellent moieties are perfluorocarbons and
siloxanes. Perfluorocarbons are generally characterized in impariing to a textile the ability to
repel water and oil and siloxanes are characterized in imparting to a textile the ability to repel
water. The ability to repel oils is also associated with stain resistance.
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bl ocked isocyanate noieties per nolecule and from?7 to 1 perfluero

fgnctional noieties are present. The optimumratio.of masked
“iSocyanate MR8 second functional noiety will depeRfel/H#o83¢231

i ntended fabric to be treated and can vary wthin the ranges of from1:7 to
7:1, and preferably from1:2 to 2:1. 20 The pol yfunctional |iquid
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and both 30 ol eophobi ¢ and hydrophobi c. refers to a I socyanate-reactive
functi onal 8RB %tqméﬁ’ & '@@@Hsocyanatemmemaaﬁéemgwag with ¢ jeagttwodunctioprl groups.

- COOH, ;9 NH Vi of, The
R err] lgroﬁhe%%e eraﬁ? Rﬂjgnt al ns at H{rm 13 gtc%rtg%ynaraet onggﬁ%%nrte%'r%gg r};\eol y
3 to 20 carbaneadbesrs aahloclrmtlsowaaaterfabd:tpnﬁl group,@mleatltnast ahe@atsain Bhe bearscan

[ | i
FFlor | nat exphsiant functionaf Bl 1o AeARBEH ainbifnest oy fakgmusiBy) By Rskliet s on
t her eof . Rpeenabe ohftom[a io@B)adry peafatabiyTrdme Bad SpamdFetihera Faeeatmgmn gféataf ent
ﬁrex aval ent 1aM319/6 chain gnds pefdnolesyle, whespipreach chaipieantaigsene) orgpere airethane
oxygenss |t Inhl&ag@é efl\ﬂfénﬁtﬂe aBadct RbRtains from 2 to 8LRLA é?@sé)gr RiSTcalY: tHe it R85 §ENt

fluorine b , more preferably 50 percent pércent fluorine
by wei ght . 'é?%ﬁﬁate Ipeietieppergnoleade Rpd fiiom g taoti petfisofafungtionaLmpieties ate

g:[efeﬂ f‘g::%’gr : f@F[ i rfi;ﬁlHU(fg%tﬁtof ]rrfa%ﬁéd f éy%%ﬁ%@?le?\? ?’%58&? fun%ﬁé@ﬁ n§oiety will
F( CF( CF[ er dgpedd arr thp-iidehded flabFi¢ td:lpeatreat)adlubd cah varyRetHin therrangésoet fedm pivabi ¢
groups and _quJ“Jj H%feragltyefronti%ﬁﬁ% the nost preferred embodi nents

of R err] X of useful fluorochem cal agents include,
for exaople, R The polytumctivnl iguid polyuretiziiel dn g prééé?ﬂ%veﬁﬁérﬁééh cghtaines (and

guani di nosaadinspliarizial Maietias sueh a5 28 26 HIRIARAY, ikl aaney albyns heioges.
silyl or combinations thereof. The equivalents of repellent moieties, blocking agent and
optionally additional functional groups is such that the polyfunctional polyurethane is
substantially free of any isocyanate functionality or any isocyante-reactive functionality.

25 In general, repellent compounds useful in this invention include any of the known
agents useful for the treatment of textiles to obtain oil, water or oil and water repellency.
Preferred repellent compounds are the known fluoro-containing and siloxane-containing
compounds useful for the treating of textiles to obtain water and/or oil repellency.

The fluoro-compounds, called R, X for brevity, are stable, inert, non-polar, and both

30 oleophobic and hydrophobic. X refers to a isocyanate-reactive functional group where such
functional groups include -OH, -SH, -COOH, -NHR, with R being hydrogen or an alkyl
moiety, or epoxy. The R, group preferably contains at least 3 carbon atoms, more preferably
3 to 20 carbon atoms, and most preferably 6 to 14 carbon atoms. R, can contain straight
chain, branched chain, or cyclic aliphatic fluorinated groups, aromatic filuorinated groups or

35 combinations thereof. R, can optionally contain heteroatoms such as oxygen, divalent or
4
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10 containing oné or nore Rlerr] groups, as well as m xtures and bl ends

- thereof . Sueyo sweses are well known to those skilled i npehrsegriozssee
for exanple, Kirk-Qhner, Encyclopedia of Chem cal Technol ogy, 3rd
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n is an integer from 1 to 20; and
20 mis aninteger from 1 to 12.

Preferably m is an integer from 2 to 15, and more preferably from 3-12. Preferably n
is an integer from 1 to 10, and more preferably from 2 to 8. M and n are generally selected
such that the molecular weight of the siloxane compound is 120 to 423,000.

Siloxane compound are commercially available, as from ABCR GmbH & Co.,

25  Karlsruhe, Germany.

The polyisocyanate used in the process to prepare the adduct product has at least
two isocyanate moieties per molecule and which, with respect to the isocyanate-reactive
group of the polyol, are distinguished by a difference in reactivity. The reactivity difference
optimizes the manufacture of a product having a narrow molecular weight distribution and

30  reduces the potential for formation of higher oligomers leading to gel-like or non-liquid
products. When the polyisocyanate contains three or more isocyanate groups per molecule
then the relative reactivity of the individual isocyanate moieties is such to minimize formation
of higher oligomers. Suitable polyisocyanates can be aliphatic or preferabiy aromatic
polyisocyanates and especially aromatic or aliphatic diisocyanates. An advantage to using

35  diisocyanates, where the relative reactivity of the individual isocyanate groups are different,
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applications. Exenplary of suitable aromatic polyisocyanates include:

tol uene diisocyanate, 5 met hyl ene di phenyl i socyanate and pol ynet hyl ene
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6 used in the invention include polyalkylene carbonate-based polyols and polyphosphate-

25 based polyols. The nature of the polyol selected depends on whether or not to impart some
water solubility to the adduct, which can be advantageous for certain applications and
disadvantageous for other applicatiohs. Water solubility can be enhanced by selection of
polyols having a lower molecular weight or an elevated oxyethylene content.

Suitable polyoxyalkylene polyols are exemplified by various commercially available

30 polyols as used in polyurethane, lubricant, surfactancy applications and include
polyoxypropylene glycols designated as VORANOL™ P-2000 and P-4000 with respectively
molecular weights of 2000 and 4000; polyoxypropylene-oxyethylene glycols such as
DOWFAX™ DM-30 understood to have a molecular weight of 600 and an oxyethylene
content of 65 weight percent, and SYNALOX™ 25D-700 understood to have a molecular

35  weight of 5500 and an oxyethylene content of 65 weight percent, all available from The Dow
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(

In a preferred embodiment of this invention the polyisocyanate is toluene
30  diisocyanate comprising, substantially, the 2,4-isomer; the polyol is a polyoxyalkylene polyol,
especially a polyoxyethylene-oxypropylene polyol céntaining from 3 to 6 hydroxyl groups; the
blocking agent is 2-butanone oxime and the preferred fluorocarbons are CF,CF,CF,-,
(CF,),CF-, -CF,SF,, and F(CF(CF,)CF,-0),CF(CF,)CH,-.
The method of preparing the polyurethane compositions of the present invention
35 comprises a multi-step process.



The first step concerns the preparation of an isocyanate-termn nated
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represent ed ,b%,t he structural formulae:
(- A)[&Pr] minimize potential gel(fpynatlon. solidification, it is advantageous to use polyqls that do not

(1) contain any catalyst or catalyst finishing residues, for example, potassium acetate, which

might promote urethane formation or isocyanate dimerization or trimerization. Additionally to
minimize gel formation when preparing the intermediate it is advantageous to use polyols,
especially polyols, that have an acid content. _

25 The intermediate can be characterized in that it has an isocyanate content of from
about 0.5 to about 5, preferably from about 1 to about 4 weight percent and is a composition
which comprises structures (I), (1), and (1ll) represented by the structural formulae;

P(-A), ()
Aor A- an
30 A-(P-A)-P-A ()
wherein: c>1

A- is a residue from a polyisocyanate;

A is a free polyisocyanate
P is a residue from a polyol; and

8
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- 30 ' ' A- (P- Aferr]- P- A (111)
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pol yi socyamatrpdsition rrmicbm;msée aamameectl)bw) Sérfd{m)lm fife r(\blb)pe?ééi'nt (’éd%ek of from
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(I11) dPe ERtPPRIreRRA0 to: ffHE’ ‘#Qﬂ“ﬁﬁtt‘? desectively, vmmeiatt@e tsata'ﬂm@ wqas%\m
i nvention. BgreiRY tQBu%a?FEI dhdeV¥i6aH @bt thteré?\d po?ﬁtﬁl)’dlﬂﬁé q I6W h@ﬁ%ﬁts?f(#ee the

i ntermedi ate contain a bl ocking group nal adduct
can be polyissgyanates aed g«}dttqtseregeessnwd wsptumtunesa(lo lami (III) respectively.
(WA [err]-P-(A-MJ[err] (1v) where P; A and b are as previously
defi ned,;

The proportion and amounts of (l), (Il) and (lIl) are carried over in the formation of

1s  adducts of the present invention. By way of example, when all the isocyanate moieties of
the intermediate contain a blocking group or repellent group, the final adduct can be
represented by the general structure (IV)

(W-A)y o P-(A-M), v)
where P, A and b are as previously defined;
20 M represents a blocking moiety;
W represents a repellent moiety; and
d is the number of blocked isocyanate groups.
As per the description herein, b is greater than d.
The process minimizes the formation of structure (Il1) type substances,

25  resulting in an adduct which has a liquid characteristic at room temperature, especially when
the polyol used in the preparation of the adduct formally contained three or more isocyanate
reactive groups/molecule. Adduct Ill is depicted with a linear structure although it can have
a highly complex branched structure.

When the resulting isocyanate-terminated intermediate has a high free, unreacted,

30 isocyanate content, and before proceeding with the second step of the process it can be
advantageous to reduce such content by, for example, distillation or extraction techniques
using suitable solvents including pentane or hexane. Free, unreacted isocyanate can
participate in the second process step providing capped products, the presence of which in
the final product may be detrimental to performance in certain end applications.

9



20 M represents a bl ocking noiety;
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volune pages 3-28 (1981 e process tenperature is chosen fo

conveni®nc terminatethiptarmediatenine repe"erﬁﬁlmeamda@ agded incan emguntsnfficient to ‘\‘maphout
T VAR B o o bl el fadigect | xposure
undesi rabl e si d€or additioroofss fusctidimabgroup ¥ethediloaked USWyariaie-kérnmmedmtermediate,
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conpound. Wetioh imersPdeiah®etgreater than 80°C. In general, exposure to a temperature greater
20  than 100°C should be minimized for the purpose of avoiding undesirable side reactions. The
reaction of the blocked isocyanate-terminated intermediate with a polyfunctional substance |
can, if desired, be accelerated by use of a suitable urethane-promoting catalyst.
Representative of such catalysts include tertiary amine compounds and organotin
compounds as used when preparing, for example, polyurethane foam by reaction of a
25  polyisocyanate with a polyol. It is to be noted that use of a catalyst in this step can lead to
final adducts having a higher viscosity than those prepared in the absence of catalyst.

A third or subsequent step means at least one step in which a repellent compound is
reacted with a partially blocked isocyanate-terminated intermediate. Thus the third step
encompasses a process where one repellent compound, such as a fluorocarbon, is added in

30 less than a stoichiometric amount with respect to the reactive isocyanate groups, and in a
subsequent step another functional moiety is added. Thus the process encompasses the
addition of multiple repellent molecules or other functional moieties.

The polyurethane compositions of the present invention can also be produced
whereby the final step in the process is the addition of a blocking agent. Thus the

35 isocyanate-terminated intermediate produced in the first step is reacted with one or more
10
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those prepare absence

subsequent dispersioreenamulsion eadﬁhe)teatulsttnqatedthatmh The pobifurstional pujyovethanes of

e tniva ufeproRatinvEntn Bbaifdlus R8RSl Hh e BfiSRing Safiormaes et
such as a theseraue aapable of formingem émulSion in whies, SWHEﬁﬁvﬁﬁng@iséﬂ a8 @;ﬁl%\lsegt 328;?&*“
Step anot hiPTPIRRAY BIFRENHS FBEILEN 2HALE SO RATS vl kabed RN RETBeY walght

addi tion obfmeldohfﬁoembﬁmtﬁeqmenrahecul es or other functional noieties.
The polyurethan sitiogns of the present invention can also be produced
wher eby the fi n r@ﬁ'ﬂ"ﬁ of the igvention comprispgtheralyfunatiopal Relywrethane¢ontaining

Thus the 3he ﬂeﬁéﬁ#ﬁhﬁ&oﬁﬁf&“n@éﬁ BFhouRt SUHIEEHS fnpirOpeRshtipfopdifed to'afbrsiEP

is reacted wt one Or nore
10 substrate treatgd With/the eempesitiens , Thmameowntiod the palyfunctionat M}'urellmoe ithetal

noi eties, ionditites hhdRedtive amoun? E&H ?@ 'eg%iﬁltc{ét&nmtt X%e% gkllfeﬁsl{? ﬂ'gqt & he

reactive |socyanate groups I nNa I Cl en
agent is tHepemmhe@amcywﬂ@oracgbpmacanttusodandwtmbmauad .cont a| ns

2or st onet on "G Ee RERSENSH 8L RUMIGHIS e B  pesmentio Hlfrouss 1o cne
texti| 20 substiaie, suoinas afabricistended fnmsehma@hmmtsftlsl prefiried thdttethatréateiihe
Py ROk 88 ety PRSP AR o SH Ao E icom
by weight based on the weight of the untreated fiber. More preferred is an amount of 0.01
percent to 3 percent by weight of the untreated fiber.
Once the polyfunctional polyurethane has been applied to a textile, the textile is
25 cured at a temperature and for a time sufficient to provide a cured treated substrate. This
curing process can be carried out at temperatures between 110°C and 190°C depending on
the particular composition used. In general, a temperature of 150°C for a period of 1 to 10
minutes, preferably 3 to 5 minutes, is suitable. The curing brocess breaks the bond between
an isocyanate functional group and the blocking agent and allows the isocyanate to react
30  and form a chemical bond with the treated textile. The cured treated substrate can be
cooled to room temperature and used as desired, for example, incorporated or fashioned
into a garment such as rainwear.
The need for a blocking agent on an isocyante moiety is to prevent the moiety from
reacting with water if the composition is to be applied to a fiber in a solvent containing water.

35  Inanother aspect of the invention, if it is desired to apply a polyurethane composition
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m xtures thereof. Alternatively, a conposition can be prepared in the form

of an aqueo di spersion or enulsion and the textile t;"gﬁl{ﬁ%
t herew t h. S‘lﬁ)e%plg? yfunctional pol yurethanes of 10 the pre ﬁl\;%zr?tll on
are particular advantageous when containing a perfluoroether in that

t hese are capabl e of forming an enulsion in water. Wien water is used as a
sol vent, wd&optaining a repelleptraeigtywithpupihedisatof awater sohwenh theproress step obagding 8

by wei ght tb?e%ﬁﬂrg%eﬂ\% é?ﬁé&?aﬂ;te"r\ﬁérg&tcap be omifthd.! ?ﬁs@ﬁlf@%ﬁ,&%@gg f the

i nventi on. the T nventi
pol yf unct i mhrfuq@bowrllqmdmlwreihmteeconna\gngaddudtwheeemtﬂeaddu_bumﬁameé atfyst i n

t | | t t
suborrat e TaHcHof) v & Mokydrehe sty pRLRBRGIReanst 6t 08P Fcanct upstianal
pol yur es hameouphssr molecule ehithtis & lﬂép%ﬂeﬁt"tn@i&?@dcﬁ%oﬁi&ﬂﬂﬂbn§@éh 1hen 8 Spplied to T
determned to thoaﬁ%fg&r lled in the art an depends on the par I cul ar

f I uor ocar b&fif REER, Jrithiout the peed of %ageequs(:,sg!veat When t he
composi Li on of e ihvarBen silstitadf thé foihin 4 egr.éenw@ 81 pAry e 20

substrate, such as a fabric Inte ar men I's preferred
that the tPEEeBtages are b)éWBlth’.un@seothenmseswm pol yf unctional pol yurethane

I n a anoun gP{ percent to 5 percent by wei ght based on the
wei ght of %ﬁated fiber. Mre preferred is an anmount of 0.01

pﬁr cenlﬂ-O]E o 3 peifoerflashyittee witha méchahiealrstlrremfae(igﬂe@eus 329 ofltoluenehduso@iéiﬁlte
the pol yfu e ied to a textile, the textile
is Zg %:/ur 2@5 ﬁg‘ ah@rﬁfﬁjté? I]erz ﬂggwqogat(?ﬁgd%ﬁﬁ 'F'fregﬂh?ml%pb?'@v i1@chis Wag ed
treat ed sulstyaddded}l’bmder vigorousCetiririy) 500 g@aaqe&arromss %Edl) erheMital frbr/or-r ratio

t enper at ures E@HC and 190[ err C depe

parti cul ar “&8 gg sed dg'é'ﬂ%F"!ﬁ oy W%@F%P@P@'VBP" M'édﬂ]t@\f"me a

period of ﬂvat;(‘lzlﬁrurs After tReddldRion ths @a@ﬁ&ﬂn&t@fe%sﬁe%fﬁﬁgﬁveh@hf& édi&%i

The curing Hrocess breaks the bond bet ween an | socyanat unct |
group ahd tNEreactien mguresayas ther passedterougl ajdistiglionaunit to semove excess TDl.and

form a chem cal rhenckubiebeidifed b3aLAT 484 [0, o7 105 UL Rak BHDRLERLS

can be cooled to roomtenperatu used esire
i ncor por at addesturdgs Migeraus stirring. This wasifoljawea by theladdition of 8i4*grams (0 05 weight

The need fBércénttﬂa%5'oHQh@ﬂﬁé]twﬁﬁht%Ftﬁe%géé{tfbﬁt'ﬁm{m sy tylgrhh?% JLY ﬁﬁ)%'e?g g

noi ety from reactin e Co
to a fiber(Q-333mebtictH, 2Uc2|r{ aenﬂumgomandr-ol m&s&ddeﬂnﬂwlrwbtkm mbcp.ﬂrewva@fleft he

|12vent 50" stirfing for 'hﬁ% ﬂg aggg ¢ o $o§rb%e§eé rér% 3 At c%tss!ﬁ,teeq(jg\@r%ge foyrafor
sol vent, tthe qbrmdagmups esooybnaddmd@ypare capped with a perﬂuoro group, and the remaining
two end groups are capped with 2-butanon oxime (blocked isocyanate groups).
To test the oil and water repellency, contact angle experiments have been performed
on regenerated cellulose foil (Rayophane 600p), coated by the polyfunctional polyurethane.
25 Rayophane 600p (from UCB Films), which was chemically identical to cotton fiber,
was coated by spin casting (10 sec, 3000 rpm) of a 5 wt percent solution in tetrahydrofuran
(THF) to obtain a thin and uniform layer of the above product. Prier to contact angle
measurement, the cellulose foil was annealed for 30 min at 150°C in vacuum. The contact
angle was measured by the sessile drop method. This method was based on measuring
30  directly the contact angle of a liquid drop sitting on a flat surface. Water and hexadecane
were chosen for contact angle testing. Water was chosen to measure the water repellency
and hexadecane to measure the oil repellency (since it has a surface tension similar to oil).
With water, a contact angle of 111.6 deg was measured and with hexadecane a
contact angle of 74.81 deg was measured, equaling fluorocarbon surfaces in general.

12



bl ocki ng agent to’'an isocyanate noiety can be onitted. This will then
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hour s. Afté}"diﬁ?g't gﬂlet'P\S?F“PHB ?"de?%ﬁdﬁ’yﬁ%pﬂmw&g clams. stirring overnl ght

at 50 deg C. 15 The reaction m xtures was then passed through a

distillation unit to renove excess TDI. To the above obtai ned
- product 14.52 g (0.167 nol) of 2-butanone oxine was quickly added
under vigorous stirring. This was foll owed by the addition of 0.47 grans
~ (0. 05 wei ght percent based on the total weight of the reaction
m xture) dibutyltin dilaurate. Next 121.36 g (0.333 nol)

- 1H, 1H, 2H, 2H perfl uorooct an-1-ol was added. The reaction m xture was |left 20
stirring for two hours at 50[err]C to conplete the reaction. Via this
process, on average, four of the six end groups (isocyanate noiety)
are capped wth a perfluoro group, and the renaining two end groups
are capped with 2-butanon oxine (bl ocked isocyanate groups).

To test the oil and water repellency, contact angl e experinments have been

performed on regenerated cellulose foil (Rayophane 600p), coated by
. the pol yfunctional polyurethane. 25 Rayophane 600p (from UCB Fil ns),
whi ch was chemcally identical to cotton fi ber, was coated by spin

_ casting (10 sec, 3000 rpm of a 5 wt percent solution in tetrahydrofuran
(THF) to obtain a thin and uniformlayer of the above product. Prior to

contact angle measurenent, the cellulose foil was annealed for 30 mn
at 150[err]C in vacuum The contact angl e was neasured by the sessile
drop nethod. This nmethod was based on neasuring 30 directly the contact

angle of a liquid drop sitting on a flat surface. Water and hexadecane
- were chosen for contact angle testing. Water was chosen to neasure the

. water repellency and hexadecane to neasure the oil repellency (since
" it has a surface tension simlar to oil). Wth water, a
contact angle of 111.6 deg was neasured and with hexadecane a cont act

angl e of 74.81 deg was measured, equaling fluorocarbon surfaces in general.
12 .
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Al so the Water-Repel |l ency Spray TMt hod 22-1989) and 't he

al RepQld sexoo’est (AATCC tes a w RME ‘showed tﬂ&,ﬁ?% b23gnd
oi | repell eﬂétd t{ogropert ies with “ “ “‘W‘“ er repell'enc 73 5
(oil repellency). Ot her *enSodtmeht s® of the invention will be

apparent tq tEoEe skilled in the art froma 5 con5|derat|on of this
specificati practice of the invention disclosed herein. I s i ntended

that the specifigati q(lhq?lmp@,y@,gyaﬁﬁ H&Se&@&ﬁ @quﬁéh & P@%%rea/dp@ggui‘%nowa} h

the true scope . Spiri e |nvent ng I n
fol | owi ng difid ,p@lyurethane-contammg adduct wherein the adduct contains as a first functional group

at least one structo-terminal blocked isocyanate mosety per molecule, and at least one
5  second structo-terminal functional group per molecule which is a repellent moiety.

2. The polyurethane polymer of Claim 1 wherein the repellent moiety is a
petfluoro, a siloxane moiety or a mixture thereof.

3. The polyurethane polymer of Claim 2 wherein adduct has from 3 to 8 structo-
terminal ends per molecule.

10 4, The polyurethane polymer of Claim 3 wherein the polymer contains from 2 to
7 terminal perfluoro moieties per molecule.

5. The polyurethane polymer of Claim 3 wherein the polymer contains from 2 to
7 terminal siloxane moieties.

6. The composition of any of the preceding Claims wherein the adduct

15 comprises 60 to 100 mole percent of the composition.

7. A method for imparting water and oil repellent properties to a fibrous
substrate, comprising applying to the surface of the fibrous substrate a composition of any of
claims 1 to 6.

8 The method of Claim 7 wherein after application of the composition to the

20 fibrous substrate, the fibrous substrate is heated at a temperature and for a time sufficient to
cure the treated substrate.

9. The method of Claim 7 or 8 wherein the polyurethane polymer is present on
the fiber substrate in an amount of 0.01 percent to 5 percent by weight based on the weight
of the untreated substrate material.

25 10. A textile which is treated with the method according to any of Claims 7, 8 or 9.

11.  An aqueous emulsion comprising an amount of the composition of any of
Claims 1-6 sufficient to provide repellent properties to a substrate treated therewith.

12. A process for preparing a polyfunctional liquid urethane-containing
composition of any of Claims 1 to 6 by a solvent-free multi-step process which comprises

30  reacting in a first step a polyisocyanate with a polyol to provide an isocyanate-terminated
intermediate, reacting the isocyanate-terminated intermediate with a blocking agent to block
at least one isocyanate moiety and in a separate step, reacting an isocyanate moiety with a

repellent compound.
This Sheet Has Been Replaced
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Dol yur ot handVSHUREEH oV Al eSSt o HHoH ARG Hios g fnacunte Maisty 220 &
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wherein the adduch confid Bsiyreahé pbmer of Crairh 4 WhdHan thé HBEAER Mblehis &5

perfluoro, a siloxane moiety or a mixture thereof.

3. The polyurethane polymer of Claim 2 wherein the polymer contains
from 2 to 7 terminal perfluoro moieties per molecule.

4, The polyurethane polymer of Claim 2 wherein the polymer contains
from 2 to 7 terminal siloxane moieties.

5. The composition of any of the preceding Claims wherein the adduct
comprises 60 to 100 mole percent of the composition.

6. A method for imparting water and oil repellent properties to a fibrous
substrate, comprising applying to the surface of the fibrous substrate a composition of
any of claims 1 to 5.

7. The method of Claim 6 wherein after application of the composition to
the fibrous substrate, the fibrous substrate is heated at a temperature and for a time
sufficient to cure the treated substrate. '

8. The method of Claim 6 or 7 wherein the polyurethane polymer is
present on the fiber substrate in an amount of 0.01 percent to 5 percent by weight
based on the weight of the untreated substrate material. _

9. A textile which is treated with the method according to any of Claims 6,
7, 0or8.

10.  An agueous emulsion comprising an amount of the composition of any
of Claims 1-5 sufficient to provide repellent properties to é substrate treated therewith.

11. A process for preparing a polyfunctional liquid urethane-containing
composition of any of Claims 1 to 5 by a solvent-free multi-step process which
comprises reacting in a first step a polyisocyanate with a polyol to provide an
isocyanate-terminated intermediate, reacting the isocyanate-terminated intermediate
with a blocking agent to block at least one isocyanate moiety and in a separate step,

reacting an isocyanate moiety with a repellent compound. T
"M
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6. The. eonpo “l““mxm “ﬂthe;precédJ‘ng Cl ai ms wherein the adduct
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A.met hod for i hpdrti'ng water or oi’l repellent properties teo*a f3*0r ous
substrat e, conprising applying to the surface of the fibrous substrate

a conposition of any aﬁ+ i - _ s : g&mpd of
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»12. A process fOra.pr?%Jbl?&%&@'%ﬁU&%G&ﬁ'z whéreir{the lRHGAR BN iR i37g 830
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terminal siloxane moieties.
6. The composition of any of the preceding Claims wherein the adduct comprises
15 60 to 100 mole percent of the composition.

7. A method for imparting water or oil repellent properties to a fibrous substrate,
comprising applying to the surface of the fibrous substrate a composition of any of claims 1
to 6.

8. The method of Claim 7 wherein after application of the composition to the

20 fibrous substrate, the fibrous substrate is heated at a temperature and for a time sufficient to
cure the treated substrate.

9. The method of Claim 7 or 8 wherein the polyurethane adduct is present on the
fiber substrate in an amount of 0.01 percent to 5 percent by weight based on the weight of
the untreated substrate material.

25 10. A textile which is treated with the method according to any of Claims 7, 8 or 9.
11. An aqueous emulsion comprising an amount of the composition of any of
Claims 1-6 sufficient to provide water or oil repellent properties to a substrate treated
therewith. '
12. A process for preparing a polyfunctional liquid urethane-containing
30 composition of any of Claims 1 to 6 by a solvent-free multi-step process which comprises
reacting in a first step a polyisocyanate with a polyol to provide an isocyanate-terminated
intermediate, reacting the isocyanate-terminated intermediate with a blocking agent to block
at least one isocyanate moiety and in a separate step, reacting an isocyanate moiety with a
water or oil repellent compound.
35
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