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desired properties of stength and temper to the leather. The fatliquor lubricates the leather fibers so that
‘after drying the fibers are capable of sliding over one another. In addition to regulating the pliability of the
leather, fatliquoring contributes greatly to the tensile and tearing strength of the leather. Fatliquoring also
affects the tightness of the break or in other words the creaée pattern formed when the grain surface is bent
55 . inward; the object being to produce a leather which leaves no or few fine wrinkles when it is bent.
The basic ingredients used in fatliquoring are water insoluble oils and fatty substances such as raw oils
and sulfated and sulfited oils. Typically the weight percent of fatliquor oil on weight of leather ranges from 3
to 10 percent. The manner in which the oil is distributed throughout the leather affects the character of the
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US-A-4314802 discloses a multiple stage leather tanning process. The first step uses an aqueous -
45 solution or dispersion of a polymer containing at least 50 percent acrylic or methacrylic acid with an
optional, minor amount of an alkyl ester of (meth)acrylic acid or a sulfated, unsaturated drying oul The
second step uses a zirconium tanning compound
US-A-4345006 is directed to methods for treating tanned leather with a hydrophilic acrylate resin in
aqueous dispersion. The hydrophific acrylate is a film forming copolymer formed from 60 to 80 weight
so percent (meth-)acrylate ester having a glass transition temperature (Tg) less than 0°C such as for example
ethyl acrylate; 10 to 20 weight percent of a hydroxyalky! ester of (meth)acrylic acid; 1 to 10 weight percent
of a polymerizable anionic compound such as itaconic, maleic, fumaric,crotonic, acrylic or'methacrylic acid,
preferably in the form of a water soluble alkali metal or ammonium salt; 0.2 to 2.5 weight percent of at least
one crosslinking monomer; and from 0 to 2.5 weight percent (meth)acrylamide. The predominant (meth)-
55 acrylate component having a low Tg is generally described as being an ester of alcohols, preferably
alkanols, having 2 to 18 carbon atoms. The compositions are hydrophilic film-forming coatings low in acid
functional monomers (e.g. 10 to 20 weight percent hydroxy functional monomer) useful as retanning agents,
but not disclosed as being substitutes for fatliquoring or as part of a waterproofing treatment. '
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According to the present invention there is therefore provided the use of an aqueous disperéion ofa . .
copolymer formed from greater than 10% by weight or less than 50% by weight of at least one hydrophilic
monomer and greater than 50% by weight and less than 90% by weight of at least one hydrophobic
s6 monomer to impart water resistance to tanned leather or for making leather water proof.

Preferably the hydrophobic monomer is selected from the group consisting of C8-12 alkyl (meth)-
acrylates, C8-22 alkoxy- or C6-12 alkylphenoxy(poly ethylene oxide) (meth)acrylates, C12-22 primary
alkenes, vinylesters of C12-22 alkyl carboxylic acids and mixtures thereof, and the hydrophilic comonomer
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resistant. Ret Z‘ﬁ\ %elgétagrp fﬁ§ nature and concentration of the hydrophilic monomer was made to impart the
45 amphiphilic copolymer with the ability to be well dispersed in an aqueous solution, and for it to be prepared
at high polymer solids at a handleable or shearable viscosity without adversely affecting the ability of the
copolymer to penetrate leather and provide it with improved aesthetics, strength, temper, and water
resistance. _
The hydrophobic comonomer used to prepare the amphiphilic copolymer is at least one monomer
so selected from long chain atkyl(meth)acrylates, long chain alkoxy(polyethyleneoxide) (meth)acrylates, alkyl-
phenoxy (polyethyleneoxide) {(meth)acrylates, primary alkenes, and vinyl esters of long chain atkyl carbox-
ylic acids, and mixtures thereof. Examples of suitable hydrophobic monomers which may be used alone or
in mixtures, one with another, include Cg-C22 alky! acrylates, Cg-Cz2 alkyl methacrylates; Cs-Cz2 alkoxy or
Cs-C12 alkyl phenoxy(polyethylene oxide) (meth)acrylates; C12-C22 1-alkenes, and vinyl esters of .C12-Cz2
ss alkyl carboxylic acids. Examples of such hydrophobic monomers include dodecyl (mseth)acrylate, pen-
tadecyl {meth)acrylate, cetyl {meth)acrylate, stearyl {meth)acrylate, eicosyl (meth)acrylate, isodecyl (meth)
acrylate, vinyl stearate, nonylphenoxy(ethyleneoxide) 1-20 (meth)acrylate, octadecene, hexadecene,
tetradecene, dodecene, and mixtures of any of the above. '
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idic or baSI c t F Eﬁgﬁpt,np éheé@m%l@qﬁgr with the amphiphilic copolymer, the leather may then be treated with
. a mineral tanning agent to improve the temper and water resistance of the leather. Preferably, the leather so

treated, will have a dynamic water resistance greater than 15000 Maeser flexes. Preforred mineral tanning
agents include chranium, aluminium and zirconium tanning agents.

45 in another aspect, the present invention provides an improved process for - -treating leather, which
process comprises tanning a hide or skin with a conventional tanning agent and applying to said tanned
hide or skin an aqueous dispersion comprising an effective amount, preferably at least 1% by weight on the
weight of said tanned hide or skin, of a water insoluble dispersed. amphiphilic copolymer formed from a
predominant amount of at least one hydrophobic monomer selected from the group consisting of long chain

50 alkyl (meth)acrylates long chain alkoxy-or alkylphenoxy (poly ethyleneoxide) (meth)acrylates, primary

- alkenes, vinylesters of long chain alkyl carboxylic acids and mixtures thereof with a minor amount of at least
one copolymerisable water soluble ethylenically unsaturated acidic or basic hydrophilic comonomer. This
process may have the advantage of improving the subsequent drying of the treated hide or skin and as a
one step substituted for conventional-retanning and fatliquoring treatment steps.

55 In another aspect, the present invention provides a leather which may have desirable properties such
as, for example, a washable and/or dry cleanable leather.

In yet another aspect, the present invention provides an amphiphilic copolymer.
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in a preferred embodiment of the invention, we unexpectedly found that treatmg leathers with the
selected amphiphilic copolymers not only improved the above physical and aesthetic properties of leather,
but also. had the ability to improve the water resistance of the treated leather and that, if the leather treated

50 with the amphiphilic copolymer was subsequently treated with a mineral tanning agent, the resulting leather
meets the requirements of a waterproof leather product. As used herein the term "waterproof” does not
mean that the leather could never absorb water or be penetrated by water under any conditions, but rather
is used to convey a higher degree of water resistance than the term "water resnstant" as used herein,
implies. : :

55 The water resistance of leathers ireated with the amphiphilic copolymer and controls was determined
by two separate tests. The first is called a dynamic saline water resistance test. This test uses a Maeser
water penetration tester according to ASTM D-2009-70. The riumber of Maeser flexes needed to cause
water to penetrate the leather is recorded. Since this test utifizes saline water, it is useful for predicting the
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10% by W of tapBaRbs|RAIDREb, AWevbi® HDbRer RfpBE SRS mm& such aﬁcﬁf&ne?tafarm pil¥in,
of the tanned chemb Bfifed shebBsHHTINEbENM lahiod SRIBEJM R theM%. De prepared by t
pol ymeri zati on of the hydrophilic .and hydrophobi c. nononers by any

conventional trebdrdEt€onttée have found a preference for conducting the

-pol ynmeri zatson in a water mscible al cohol such as, for exanple,

tert-butanol or AlutejghtsGed thaseodntize iyt ofrtheCauelstadte (i 6:o1|0m: mesmsnegwedghivadualito the weight of
i nsol ubl e fredherstodk wathe drvmlt i at or at a concentrati on of about 0.2% wei ght
percent to aboutf) e getkyias gBen plen minnte open-doort veater wesh@h3"§. Exanpl es of

suitabl e free radictis vasiaddest ¢10% figat (lpat efors e watse 300% dpal cheagscthe gddition of fidce the
azo_conpourflls. FRNHEl YT o zAack o1eioh ahPRTe read |t c‘dﬂd‘ﬁ@taﬁ?d‘g gept? tagdjér apmenium
in tae range of b'Fﬁ"?ﬂ’??‘ieTlh?g"‘E”{f"é?ﬁ&ﬂ‘ *{;ﬁgﬂﬁé ’Ps1‘e€ 28 “E?P a tenperature of

‘about [err] to g oy hen a?d’é?l?éo Etﬁ°ﬁe§‘dﬁ‘%fr"@é?bf"aasﬁ§t

ioptionally be u% q(?q?jrea:: aﬁ,\g n I(EJI m?( %Ps S equa 2%
conduct ed b pO |ve e otan w dllu ﬁ |V éfls)waegnﬁ- §tra radnifhé%{(uret roégﬁ the
_TDNOMET S arfd I n o oaj ra)f £ I|

pol yrrer | zat | on PatREdds o rga ssa%@drm Lﬁ%teﬁ'hgythen‘?ﬁq@m%ea@ Gne
The pol yneri Zath%re%agq%ﬁw%d%r@@ﬂﬁﬁ@éra ion of anphiphilic polyner solids
in solvent of foﬁb?@r RHIrAS a@P@kiIuRE Y6 5ok Shuibr) waSthéH iBedtb Bkt Brod SRYR.
solids wthoa BgomKid@d WasVér@ddSdnti¥heOdiock waswadRed witnlfkder tiét 10RAKIesIwi A &¥8Popen at
"cps. Copol yner sag-gr ned usi ng ol efi ni ¢ hydrophobi ¢ nononers may be prepared
~accor di ng .t 0 t he ToRECRas ad@ed 1008 @6at el 55¢C. 08 dhen the tiBigher 36 RbAS Gesadultated fatliquor (70%
‘US- A-4009195. Akcties)) disperbeaiain 209 witbrait 5xiCnedd ddéssitfbliewedtytdruniniigy therplxiutior 40 eninutes.
.copol yrmer, the 1®@askeiormiagcid werthdneadiedda tiedndshe block wab then gfumimad ifar g mirgtes and hen
| nprove thest engreinedand wat er resi-stance of the leather. Preferably, the

| eat her so treati@dhisgfep Iwaﬁa'v/ept'a"?di9fﬁlaW@V'Wamoéﬁ'tfeﬂté‘gmsmtaﬁd@"@?' danpiag agentafp this GEH.
Maeser flexes. F¥QsT@m mag| upadnArsaluiqnapiena fege 0% flagk |3tk Eanely Mrii end O-% dernisi agith
‘and zi rconi um t%f?ﬁ?feﬁ éﬁ?lgs bez-‘f?’)e use, wag added @pbgrurarg 8't6° piptdes 3t ¥ Ent

i nvention provi (rutes iy th?F%’éP’i’eHQt?egt her, whi ch process

corrgﬂ ses t*& nm% S'E% tehrhfl?fsg %"Eﬁ "ha?ﬁ't 'H'Pf‘tonal tanmtnng and .,

applying to sal gf LFde™or* sk °asr'1"°3que0lﬁesm°?se’bcéa?ssf'(%ﬁ”c)oﬁ’% Yagyuydried for
TR&

ef fective amounf gl na&reb R W@ljn an® RoddliEnedGb: Y 4 u?g | Gnstan
.tanned hide or tgﬁbé?aturg oofh AR3 at 3 66"7‘ t| mf? kémggt’:hgerw‘ t)} Soft 5)0 e

formed froma predom nant am)unt eas one dr ophobi ¢ nononer

sel ect ed fronmph&iu@r@uUp consi sti ng of | ong chain 50' al kyl (meth)acryl at es,

| ong chai n al kKoxy-or al kyl phenoxy-(poly ethyl eneoxi de) (neth)acrylates,
‘primary al kenes,Thiéipiyto®Bd @iisSused wittDthg ofid) 8t reliniidy] ar@aitiRping iathpBiStiiid Scopdlithers of the
m xtures ther @edntio. Awdights andbasedanLiid weidht éttthel esstociosrethep@by ias.i sabl e wat er
'sol ubl e et byl eni)dbé styckuvas givanraatSauinutecapen dooowatiyagsicat Myt ophi | i ¢ cononomer . -
Thi s process nud) Teahie washasided|2QPé fogteat @0 ° G. fiqhovesd by dghet dulditionuds I solimitrelizidg Ygenty andl 1%

t he treated hi damnepniumidiiqarbanete and the mixture was drummed for 120 minutes.
3) The drum was then drained -and the stock was then given a water wash for 15 minutes with the door

open at 50°C.

55 4) The copolymer was predispersed by first adding to the float either sodium hydroxide (in the case
where the copolymer was formed from an acidic hydrophilic monomer) or formic acid (in the case where
the copolymer was formed from a basic hydrophilic monomer) in an amount sufficient to neutralize at
least 50% of the polymeric acid or base as was the case. The copolymer was then dispersed in 100%
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L e S
‘one” st ep ‘substituted for conventional -retanning and fatliquoring treat et
steps. 55 I n anot her aspect, the Ef"ﬁ?‘fﬁt‘? h%\‘entl on provides a | eather -
whi ch may have desirabl e properties suc or exanple, a washabl e and/or
dry cl-éanable | eather. In yet another aspect, the present invention

provi des an arphi BhiigbrsusCEYR&IoN 'ah - cither a nfabnellc 3tAng’ 68 dBla blage 3FRNI B dndhiphilic
copel ymers exeajspdiynier €6lpredispefdBd inl 10695 fiaR whs/tRenCiaéidng TheMhifG8 WaLaulMELioNeY hiflites
weres/made accatdbng tme axiphipkikc Edpelyhé@! wa3VdhBrgedd BIOE &8 &% thelstoek Wdight MhiIBReRRorvised
Al'l charges wandcattased on 1000 grans (g) nonomer. The process is

il lustrated fd Tothsiwag added 8n waiiicgdye (X% Demia Ceehpd/ 2R predissblgdddGh) hatevagh indodrargrest for
CEMA copol yner20 nimites ati5dnécked 3 |iter round bottomed flask equi pped with a
stirrer, ther ri)®se percent ofmiciacicc(d¢fel @vlation) wan dddsH dnfeewhed anadidic vdtoptiiperemerpsner was
‘added 900 gr arssecbfand enet pergent godium rhisiarborpleewien cthasigdigdrodhilie coaeppmel was uge).cand Thee
fol | owi ng nondmierg wasidiagmerien 10 einuigsialiSifd 600g 10 cetyl - ei cosyl. '
‘nethacryl & e, ATeUMETOrainng auh e stack Wag wpshedigh trvningies wija His oer °&e’(ﬁ 5'?(? ee
radical initi aat’d'f"séﬁﬂ (like) "98 't Boprd 5’ r% 6’hPR§'°‘<’ﬂ:Ftﬂ° ineeivng s‘cféﬁa'a}?f‘

'0%?’6' ‘aﬁ no °’i‘ T‘re

as a chain tr 8 AT eo us 3 mm 3
fl ask over 2 i f'cf eg'g }@% il Pfgér’%s ['ng i to%d%’f '["g?dr 0 t 5°

'throughout Thl o 67 in 5g t-butanol

and the ré&acti :hg Q OVWE’F:{ Aneﬁ '2%8)&;@' ;bo r. The reaction
vessel was th e
15 copol ymer Rf@éuga%gﬁ,%qﬁﬁ J;;gy i cal g%g %? %%‘E%%AZS%\? e/?%dlgég&er?\r/oea _
soli'ds and a WRb@Hat BYREAEE, i t%GéiérﬂJnd Yﬁh&lﬁihe@afnné&w&@@sn@lﬂe EhFRRIlic BBEYRGEof
ol ecul ar .dnvethd iibentidn, Raded onif i D&ES 3s Bormfdred with £8 dtegs @ It@eBniéRiioRal BRc&RMreO8imidlhg .
gr am&- of MDNDRKENon ardla WashIsRE &Sa doparith fatiglor adcRidn ktep. pr epare a 70 wt % CEMA 30
Wt % 2- sul f oet hyhe Rinng Giyrhdseard prosinied s illusiate thecia@hficarand eSksuBsotiiled Ly aneeas
in Process AyoceseaspThet dxarplést arabigstrative obhe and ane wad lirtemmded, i shdull thdyaelconstreeda ehdiendt
1509 i sopr opbmssopei dhetidventibh askodifieatiotsoshbudibe abviB® tEihoseivé ordinhrl ekill ingheragnomer
mxture, #nitiator and chain transfer agent feeds were added |inearly and
uniformy t e el gathed T t (82 C.) over 2 hours. The nononmer m xture was
- 200g i sopropanaol (sol vent), 25 140g CEMA, 60g 2-sul foethyl nethacrylate,
and 2g Vazo 67 THishjerampleo Fomppred they Rrogess - of 'h3 "I‘Yé?t@& ?’o}ﬁa&’fﬂ leathers dﬂ?‘d"%u?ﬂ‘p'zw'c

‘i sopr opanol copglynier, ?'%?glfqrsd?'epla'@gﬂ’ th @bneaﬁa"a aat? Wge }éea"ﬁlf ea‘ihﬁ’ﬁ%%? cbry @‘T’R;
: 1g Vazo 6% w " Ml

1 I’f l’

: Eel : a?} al str ngﬁhg(elon a’nons all ur:trfnn ciai:r:o@gc iy lin yé sh tenSlh ::[:F;l’é: fu-i% p%f% C°"V9"§'a°‘::
Pt s e R e R R B

copol ymer Pr g
solids. The weig t average 30 rml ecul ar wei ght was 13,000 and the numnber
aver age m)l ecul ar wei ght. of 9,660. Process C Thi-s process was carried out
according to the disclosure |n US- A- 3968148 and US- A-4009195. It is
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Js'l ‘Ustrated for maki ng a copolynmer of 35 wt% acrylic acid and 65 wt %
hexadecene. To a 1 liter round botto gfﬁ flask equi pped with a
stirrer, thernoneter, reflux condenser an anketed with nitrogen was
added .450 grans of hexadecene. The flask was then heated to 130 C. A feed
of 1209 acrylic acid, 30g hexadecene and 3g t-butyl perbenzoate initiator
was ..t hen linearly and unlforn1y added to the flask over 5 hours while
nalmal ning the tenperat uat 130 ¢ The tenper atr e»wmas wai nt gj peq, gt 130
C. for 1 hour 40 and th rﬁ ooI ing was begunwand e did ment<of 1 Io} b.p,t,yl
Cel | osol ves ( 2- but oxyet hamgl ] (Uni on 'Car bi de £ pk a3, @ddeg. The copol yner
formed had 46.2 w %t ot al °',§{)I i ds |n'butyl Cekl-bsqlye With sone rESi dudl
hexadecene. Process D 45 Pblyners used for a nol ecul ar weight | atder”™
(exanpl e 5) were prepafed agcordingito Process A with the exception that
the anount of 3- rrercapt@p-rﬁ) i onicc adid (3 MPA) (ghain transfer &ent &r
CTA) was varied as fol 18 AR chdrges are=in gransia50 &5 7 EP 0 372

~ 746 Bl Mononers l\/b'ﬁ gl ar M‘é' ght AA GEMAL LSVPA MV L e MWN
300 700 0 3%,‘ 24'200 5 e He.da o A4 ~300
700 2.5 25,100 Z&& 500 §00 : 700 § 6% 5316@50 818, 9 300
700 20 10,8¢0 $15008300f = 700 & 4 88 48500 FL 33P0 300
700 60" 3,980 2 400"’Eva|,uat| on o‘f‘ CopSlyMet s 1% oldie g ocess
of the present inved ongidmbol v8s the treat nBnt of2| &her$ witRBIh&s
sel ected anphi phi | i@ucep@yhessd Veleval uat e§q hg B phidic céfel wers by
conmparing the aest CSEH5 rength theX| b|||ty ,Bé'f as |C|ty and wat er
resi stance,of | eath®#s trea}ed W|th'the anphiphi Bi,¢c ¢opol ypers w3 hgde
same/| eat hers treatgg Wit B fonvgnti (pnal synt 1§ r &hanig§ 29 agent s $®d g, ° )
fatliquors. The strjehgtr‘r’cﬂ theStredted | eat A& {as r?e‘asur‘ed by a technl que
~called el ongation B Bgrai i track and el ongation & ball burst. This
techni que is 20 OiT‘ﬁDnly ubed in the art to evaluate the effectiveness of
conventional fatli rs te tubri caté the leather. The test is designed to
reproduce the stretg®i nﬁu'?.')mf | eat her :over a last during shoenaki sk Ng an
i nstrunment called asggreter. A l;rl p of tyeatee | egtheryis cli arrpedV
place and a probe t&€n §g(r§ ches¢tme | eat her® oThe exFensi on of the |eat her
under the force ofB e PRAbk is rrea$ureﬂ inmllimeters at tRe point
% S99 I 0 - "
EU 0w s 1 ] ~ [« N [~ =]
= | = =] [~ N~ (=N~
| ] - 1 o = (=4 ke oo oo
e8 & " o ! 8 B <o <w
Pe 5038 2 . g o °°
B O SO [N - [+ N
35 “a £ G -3-] _ - -
o Vg (- N~ > -t o4 o> ~ o~ e~
a% ER o el - co oca & 4 © o
o s-og' - o Ny N o ga. o L a o
28 EBL *hp B 8 g3 & g8
T QME ‘ o ~ n N~ o w o wnn
b a0 - s & o © VR S - N MM
g ¥ 81 @ a8 U g = © 9o
<0 Ul ot [} L4 < [} o o0 op
- A £89 ] ~ «s 32§ .22
~ o TP MM £ O N NN~ 8 sL £8
38 Tel 8EEwl % .y 17 57 %8 3 g g%
] N T g‘ﬂﬂld’ 3 Q0 W3 'U(:'! -‘IU 8 EE EE
Eg EC HOZT3 1 Er NN ew N I NN w0
NN' ] -t N [ B n v l\. ~ N ™M
- Q « o e
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QT 31 ] ~00 [«
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~a crack is first observed in the grain ("grain crack”) and at the
t where the |eather tears ("balls 25 EQLH "7)46 B-‘l;he greater the extension.
jrai n crack and ball burst, the greater the tear strength of the '
her. For the purpose of evaluating the effectiveness of the anphiphilic
M ynmers, we established criteria for extension at grain crack and ball
%Of 5 ounce (OPCOTHOTES FORFMBEE downhi de of greater than or equal to 13
: greater thanpr afgamitowdEer Redi! i i mni pum
e for strength inpr eﬁa%??-t ft.). the tr?ggﬁgﬁt‘yﬁ )r%eaaggfplsoﬁgt%r}éﬁﬁqfa%ﬁﬁr
i mprovenerdt in |eathe PE %‘? SRHRTe FEGORRLing) to ASTMPRROAtT®N of the
i philic copolynmers, (neapprovediain i198#iyel Dheeizistrutdnt hesdeigaey of the
her and conpared t higgangt ; iped b r eat ment
WirhBrd£a8 Sy %@ﬁ!&?g’ﬂmg}ééﬂbe 4 i'i‘wa HEE

‘conventional ret anQ’i fat- "l orin asur e

and
he flexibjlity and elagtgfi &F Y Tes) :Egg failuxe, by waker peretratiog, thae

er the | e’é’t her's fl deabherty %] 0obaslexidpcledt iBeeReek .t ha1iegper of

at ed | eat her sanpl es spachficatigy Qgrwéégi%ﬁp_égﬁﬁie?%ﬁheerggonj:tbfaer

| fied according zt)o Ségb?i.n s:._ St ubbi ?’8 s
. 58, No. 1, Jarf! (1963F*C s RRSPFERIRN s 3 4nilachus 4 rincdy pdrce of
per val ue gf at | easfleatherivwas wiedghedi dndplaceihtn Gty tatt réem
luation of strength gespbfitife £88 2! GGusEal phat LY served_t he, break
racteristics of the-targgékgd loat her . Eﬁ?ﬁer,%raeéx%ga ats)so%évgl Geveished
shade intensity for 2e8nvEhEHBITENFY1RFERASY) iBnWeiohte as Aecordad.
ther sanpl es versus. Shechicatined fbral &y Riflitaredoddt 1 dathe2 PRI PHE | 4L
bol yners. Phe hi gher thgsfdye shade intensity, the nore.intense the dye
\de on the leather. fop_a giv i ght percent dye offer (used): We _
i ced that |eat hg?s téﬁ%ﬁ’g‘d %]hte\tqgfg%ka%rﬁ%il#gh%bp’eﬁWb@r@a&terheof_t:iny
rention resul ted in. fusinkles forgedi ome the igrginUSSELaLE wheRCiatl i §NSend Ni S
brovenent in drying tgfRin alne@agdWi th ddieai biet Yot dmipate at .
hst .one cofVventi onal ﬁ% end pr ocessiélg ﬁp%kpﬁ%v%i%%?&? i'()'ﬁéﬁkf‘es s
bnoni ¢s ‘and energy ¢ iy o VRPN 1 ICORFER - YRinesyr eSEmakiwaent i on.
a preferred enbodi nedgsefgsedhquabitatively by theseakiadled fAUEKe (3.
pating |eathers yth ddipeial aChess W@ Y thk! ; ViRr s not.only ..
proved thesabove physjcal, and aesthetic I%?%pg%’?}é:%lo]’fr@{ %3 hs}?s'i‘)%/ﬁltﬂ §5 '
d the ability to inprove YHEAREL or 'SIRET; WaR Beagured: on aaHunterApmimaand
at, if the |eather  tréemRRessdonTensidme Taspar phaddirieapakesPdingto .
bsequently treated widtdubbiky8er aedEbiNgad Tresulti ther
oA Bl aertdids TALER) 8- 3Bnc

ets the requirenents of g walerproqf, leather product. As USt

rm "wat er psoof " does NGOt AN Tt 178 | eHERSHTeRANt] igcdnr ks whher

be penetrated by wathdgh@xdthe avadusotitiet mone , Luhti catieBe thé Smarsérdi a1Q

nvey a hi gher degy ee widetekRinieirs c#eRel HéFe i [esistant”,
- oooRviat® OF Teebfeftud Bt

used herein, inplies, he .water, resi stanc ers
th the anphiphilic cg'ﬁ&i;gﬁgf aﬁ'ba ctc?ﬁtttr_biss fRkanad fonFrBEEOgyCe \Whesepar at e
sts. The f¥rst . i's calSt®¥etghifanf deaghercovert ar lasti QuLDAG $HSd makihg.
St uses a Maeser wat GhepenStr@idr isCeheiedF YadichdetrAST, §O2e70.
e nunber of Maeser ‘fliexes pe’feéiecq-atoe(éagse wat er to Sgggfraye%%g’ P&at her.
L recorded. Since this testuti |G 2808, RI4GR e then; aj Rrohershretshes the
edicting the 8 leather. The extension is measured in millimeters at
o the point when grain cracking is- first observed -
(extgnsion at grain crack), and at the point where the
leather tears (ball burst). The greater the extension
50 ~ at grailn crack and ball burst, the greater the tear
- strength of the leather.
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) 746 Bl resistance of leather to damage not only from water, but
p from perspiration. A Maeser flexg@yﬁﬁfs reater than 15,000 is the
m ni:mum criterion established by the U'S tary for waterproof boot
| eat her”. Treated | eathers were al so eval uated by a static water absorbance
test by which sanples of the leathers treated with the anphiphilic
copalymer were &iner 2cBeAnsvwareatéortiamw dioWguadl teQom tenperature, 5 and
t he\Leat her was then rewei ghed to deternine the percent water uptake by the
| eat her. The Iow?r the percent water uptake, the nore resistant the |eather
is to waters Thé)ni| FPEPy {GREPAFative Samplesat(@hisphbleebyasichi fs W& in
absolrpti on :‘S | ess tbansaq\zeﬂgaéxg@#?é;%)(jhe e\éal uati)on of the arrghi phihl iC
copol yners for eat j] ed | eathers ‘(procedure F) was conpared with a
control pr ocessEZsedbvg\ngY%gc ?ngrﬁ’l Shdr PecommeRgiadeprodunt feon i Ramblett
(procedure E). Unl esand(Hayésy i 9Sndasdc &hkoh&aghgfgtgeﬁgw&)&e%ﬁ%ﬁ{j&@ 5
pli-cabl?,

ounce (stock weight) ﬁhée@g,g ' i des. .Th rocedures_are ap C
however, to the othey tiges of |g’efg%\§*r;fdg§_!i s Zﬁﬁﬁ"ﬁ%‘:c?ﬁ’cﬁ@tanned
pi‘gskin, chrome tannkd® % Iiattkarage OT8I, eat aammershek padayl £ Crdtan inge -
Procedure E: Control agént {akieiayidil136evPRaRA; [ t he e
stock (i.e. 100% ne a wei ght equal ?g t he \J/'\gﬁg%?s%*fl\?t e%ﬁ%’éﬂni lytﬁ?@as
drum). 1) the stock was gi ven a ten mnute open-door water wash at [err].
2) To this was addedMuike (G-82 walsl eatomméectal OswWbted MWD {hual. means

the addition of twi e - owater tp stock wejght) at 32 C
and then 1% Neut r al Ifﬁu;f]lh ﬁntt’gegggﬁgg/gg%i %‘%ﬁ%‘f%ﬁ’fmﬁaﬁ&?&%ﬁ%{é‘\
was; t hen dpgnmmed (m _ $180 ni All cshapgesare runk \act itee i ndfreldiedtaag

the™et ock was gi ven chaifyed out ¢hepeaigRe! ofeitd Masdtheltaited sthekO tNi s

was added 100%dy oatmeat, : C The cqonventional retanning agent
used as the cond';)rol_ ég 6% ‘%&i‘?%én’?‘g}zﬂ' aeh o 36013 Reasika ofo fmddngss.
active Leukotan?) dis thedratin af theatrust ginickness aftteid caddeehe
t he drum mext ure thrdegh feltangUsag0R enl L khe .mi.xture s then
drumed for 60 ni nuh;zlsﬁ. g‘) g:r_}l acig 52?{3_ g%o ﬁ%%&ﬁg’é‘rr}ﬁ SPBH&SFQ/EEP .
in hot water) was t 5BAckneSS: A€ theieth dlue stiockubefioxe treatmdntor 20
mnutes. 7) OndO%er ®nt dyenshadei infensity. Ut athtled anl@%seghit bgny was then
added to fix the dy c 3 The dru s drai.ned and the stock
was washed®i th wat gr@rfagra g}semgrrx\?ﬂee??/vi h t“‘?@rﬂdﬁlg §P@feat 35°C. 9) To this
was added 100% f| oaft BPTSsintense fye shade: fioat i given( G¥&Miyet éh&red to
sul fated fatliquor €R8Y1eatha)dembriterated | Wl ehndl 1 8% cShol s, Added
: SEeiCipivand 18 artnaticali

fol |l owed -by drumm n 0] re for 40 m nutes. -Or m
t hen addedﬁo fix a%gxrgﬁggéé%'gi' was then drummed for 10 m nutes and then 35

drained. 1 This step was an optional step involving post-treatnment with a
mneral tanning agent. In this case, chrom umwas used. A solution prepared
from 100% f | ogtampee@:TarKhlohic dépdiyR&ltompstifod:Or M € aci d, .

v\
s

40 This example demonstrates the treatment process utilizing selected amphiphilic copolymers prepared
from various ratios of hydrophobic (CEMA) and hydrophilic (AA) monomers in terms of targeted properties:
temper, strength and water resistance. - :

All the polymers illustrated in this example were synthesized according to Process A. All leathers were
treated according to Procedure F, using 6 wi% copolymer solids on the weight of the blue stock, and using

45 the optional chrome post treatment step. _ ’

The example shows the surprising advantages of copolymer compositions .containing greater than about
10 wi% to less than about 50 wi% hydrcphilic mcnomer and greater than about 50 wi% to less than about
90 wt% hydrophobic monomer. '
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[err]. 12) The stock was washed -for. gp gdmyagsiW th the door open at [err].

-Procedure F: This proc

_disspersed in 100%
.either a magnetic rrm bar or a blade stirrer. The anphi philg}

'copol yner 200 predl &7 100% fl oat was then added and the xture was
“drudered for 60 min Es }&Qﬁd C. The arrphl philic copol yner was chkarged at 6
‘Wt % on the stock wWlight® Br¥dss ofheRwi SRighdiZRSR S ﬁl

P edi spersed by fi adﬁl"é‘ld

brépared 0:5 to 4 hours before use, was added and drumved for 60 ninutes &t

40 '13) 'The stock was then horsed (stored in a pile) overnight. 14) The
stock was then set out ( to snooth and rempve excess noisture) and vacuum
dried for 2 mnutes at [erfy]. 15) The stock was then aired off (hung to
dry) overni ght and condj -t-cm)ned for 1-7 days in a constant tenper&ture room
at Nerr], 60%relative u%(ﬁlt and themﬁa@ggmﬂ@@alﬂz s& tened).
iwa% used wWith "thé one step ret anni n@ and
fatliquori®ng anphi phil i& zq@ofol ymers of the i nvent| on. wei ghts are based

on the weight of the bl8m $tock or ot hEr® Panfsd Hdes 3& T Tie stock

vas given a 15 ninute ¢pgfdoo™Mwater wash at [err]. 2) To thi suias added

_200%f|oat at [err] foll ov\eq bg t he addition of 12 Neuttal izing Agent? and
1% ammoni um bi carbonate argiithe mixtur @ Q& @QHREE T NM2@ B nufes. 3) The

drum was f%hen drained and he s:tock vva n r sth or 15
m nut es vviththedcﬁ’op&*ﬂ E ‘g@i 8&1 toe %

£ 8a:bce|t erosodn—qmwhyc?vom cie (in the
.'case where the copg rrerE‘vvaé fd‘l'rred fromah ST S W ophiTic KONOMEr) Or
formc acjd (in thg ase Wne}re the copolyner was forned froma sic
i hydrophilic nono m)unt sufficient to neutralize at |&st 50% of
‘the pol ymeric aci dgl' a;s was the case. The copol yner was t fen

1372 746 Bl float by vigorous agitat |"bn wth

B 3o his was
added an acidic dy8 0. §% rma ¥ aNge ™R predi ssol ved i n hot vveﬁer) and
drummed for 20 m netees @t $drr]. 6) One percenp £ @F8asi d (10% sol uti on)

was added®to fix mldl c hydrophilic R mes used (§and. one
per cent sodi um bi ioi%t:e&vdwen a ba5| ¢, gy (@ﬁ%

® was used),
and the nixture waff ¢r tlnfed ifor 80 B nRaw atmgcggﬁgg{@ nTh'ﬁdrum was
drai ned and the st B¢ VB8 8dshedfof. 15 nminutes with the door. open at 35 C.
8) This spep (like siepSElgiin Prficedure E) is an optional step knvol Vi ng
post treatment witl & rPAeFal tamniMg agent, in this case chromifim A -
sol ution prepar ed répm 100%Hf |1 oat, 3% Tanolin M1 and 05. % form%; acid

(prepared 0.5 to 4-alu>urs beflore use) was added to. t he stock andﬁirurmed 60

mn. at 35 C_ "u 5 : " ﬁ
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Example '3: Other Hydrophobes

56

This example shows the results of treating leathers with the selected amphiphilic polymer compositions
prepared with a variety of the selected hydrophobic monomers . The composition of all materials was 30
wi% AA and 70 wt% of the selected hydrophobe as indicated. Table 3 demonstrates the usefulness of
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9) “Bie"st ock was then washed for 15 minutes with the door open at 35 C. 15
10) fThe stock was then horsed over ni.ghgp 03%2 74681 st ock was then set out and
vacuumdried for 2 minutes at 70 *C. 12) The stock was then aired off

oyerni ght and conditioned for 1-7 days in a constant tenperature room
Berr], 60% r spag ol te hariAugisplpgtedapudirophabie menatnerd . whidbtreayt eatsedRrand aitbuadvarffages sfettle
th; refan and PECPSRAGHS frMention MiNgAsURh @RMes| qegPesiiiensagneh Fqskintione! eampotditipnetis. Sfy-
B tke i nvent i'gwacH é)(q@iMA@a'dbrﬁegit',vfz?Ostb%ﬁ@“F&s?ﬁteoP%meéﬁ COMMRORItions. the cprpdsitenst ¢f ghis
fhvent i onal ﬂ?"ﬁ'&'@'ﬂﬂ?’%""s"[rﬂ‘ﬁdrﬁ”?‘i’éf"?%' provemenistin 81§ SEPth-e! Wigsipather dpmeen gndyextensions at
$harate fafl i9GTTKAW Rall Byst prpell S e witer sewsigCecensiipd thedeather esent ed t o

ustrate the invention and the results obtained by the test procedures.

exanples are illustrative only and are not intended, nor should they be
@hstrued, to limt the scope of the invention as nodifications should ge
ious to those of ordinary skill in the art. 25 Exanple 1: Leather :

pat nent This exanpl e conpared the process of the invention for treatigg
gthers with the anphiphilic copolyner to | eathers prepared wth %
gventional retans and fatdiquors. yn each case, a 5 0z. chrone tannede30
Beie stock was used as thE isuhstratel oleatfers tgeatgd with effective °©
gpunt s of she anphi phi g & icopl yrmer! et of - exceeded~t ar get ed S'-'perfSr mance
gperties including, §ullress (thidkness ratio), break, .tenper and '
¢ ength (el ongations a5 Bl | purst jand grain crack) and dye shade
giensity, and are supgriyfiri t @ conventiion~ally Areafied 12ath& - i nSwat er

i stance. Procedure §%fdo [m@s thg sdvart age of reguiring fewer steps

n procedtire E. 35 40 45150756 101! & EP®D 372 %46 gﬁ [EBRR] & EPR0 372
B FOOTNOTES FOR FARLE!1 ®  Dynani c dMter dResi gt ang® wag measured on
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i ece of 15

ne of coarse wi nkl es.
n the art. 4) Tenper 0

|l ue the nore | ubricatedsfd erial.th)

urst). The, greater the §dgdnsion 50 |

55

16

ngrease in weight was regofided.,Specifli catiog forgU. S :
eat her is 30% or 20 @ 31l ess. 3): Breake Thet brealdofet he | eat her

he patternsof tiny wr i nkf%® ¥ orfed on it he grain surface when it is bent
rain inward. A patterrB efyrfo or few fline winkles is 25 preferred over
K we asseqsed qufflitafli vel y Dy Fhose skilled

|asuNe of thhe flexibility and elasticity of 30
he | eather. Tenper wa surad on a iHunt ereSpriwg Conps esei on Tensi on
ester, nodidied accordithg §d StTbbingd: St uflbi ng¥ and Bl selfel der, JALCA
ol . 58, No. 1, January®%63.! NBasurerent is2in n@ls(cm@ t8e higher the

det@rm nat@ o
rength or |ubrication &Atihe eatheﬁ. The &est gs desE%ned to reproduce
he 40.- ' stretcﬁ?nﬁﬂsﬂ'léﬂther dver a | ast during shoe neki ng. The

nstrument /% called a Lastorfeter. A stjfrip of leather is clanped in_Dlace,
hen a probe stretches tihe | dather. Thq extension is measured in
i [limeters at 45 the p mtgv!hen grainicracking is first observed _ &
xtension at grain cra gnuand at theipoint where the leather te
. at grain crack and
1, the-greater the gp#Pdtrength off the |eather. 55 12
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reappt oved in 1984.) The instrument used was manufactured by Koehler
nstrument Co. of New York. Value.is cygglhosabaghdi | Ure by water penetrating
he 10 leather. >15,000 flex cycles is the U'S military specification for
t er.proof boot |eather. 2) Static water absorption:
| eat her was wei ghed and placed in water at
enperature for 2 hours. Tphq piece wag then rewei ghed and the percent

room

ary boot

of the

© .

~N

-1-hexadecene C 94,100

21

- All leathers were preparéd according to procedage
including the optional chrome post treatment 5te

-0

F

ids omthe

The copolymers were charged at 6 wtt sol

weight of the blue stock

) 1)

a 4 -inch x 4 inch

bal |




; 6 Bl 6) [err] means greater than or equal‘ to., 7) Comp. -
(Co ar atl ve Sanple: (This abbrevi %‘;Id) éeﬁed in subsequent .exanpl es))
. Cr was Tanolin M1, a comrercial %’ro from Hanbl et t and Hayes:-
basi c chrome sul fate powder containing an equival ent of 25%[err]
(¢htomic oxi de). L-974 was Leukotan 974, a commerci al acrylic retanning
agént (aka auxilliary tanning.ageht) fromsRohm and Haas 15 Co.
Mwite G 82 was a conmerci a|=%.l fhat ed fatllquocw h. :was the anphiphilic
copolymer = 70/30 w w CEI\/NA? nt hagsi s A). AT ch'arges are wmt % active
s

i ngredient as 20 charged on i ght of the chrone tanned stock. 9) TR
= thickness ratio, which is M$ur£ of full N3 TR is the ratio of the
crust thickness after treat 25 Al with retans and fatliquors (or

anmphi philic copolyner) to the t‘ﬁuckrmss of them@@i $l ue stock before
treatnent. 10) DS @ dye shade i nt eni ty. Rat'®#f qi*a scale of 5 = strong
dye shadevto 1 = \Nezﬁ( dye sha#@ }30% more i ntRBL Yye shade for a gi ven

w % dye charged to fhe | eat heg |§trat es efgwcoecncy and is economcally
advant ageous. 35 EX&WLE 2: |lph| i ¢ Copol yretm@onposition: 40  This
exanpl e denonstr at eg the trea rrent ocess utilizing selected anphiphilic
copol ymers prepared®from various {ratios of hydrophobic (CEMA) and
hydr ophi I'fc (AA) nofomers ||§terrhs of targeted properties: tenper, strength

and water resistanc8 All ted@®liynmers illustrated in this exanple were
synt hesi zed accordiflg to Pr@cesstA Al leathers were treategyaccording to
Procedure F, using %copcﬂ)ﬁ;rér solids on the weight  of tI}p bl ue st ock,

and. using, 45 the op&ﬂ)nal cprBfrt{post Qtr @t meg Qe &p. The exanpl e shows the
strpri si ng advant ag of cog ggrEr ‘CONpOd tions containing ghegater than
(e =]

about 10 % to | es® @ han a 0 mﬁ@bhydrophlllc nononer awdd greater than
about 50 wt%to Iesa han agout |' -
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Example 5: Amphiphilic Copolymers of Various Molecular Weights
55 Amphiphilic polymers covering a wide range of molecular weights may be used in practicing this

invention. This is illustrated in Table 5. The polymers in Table 5 were prepared according to Process D.
The leathers were treated according to Process F, including the optional post treatment with chrome (Step
8). All polymers confer improvements in water resistance and strength to the leather.
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0 Wt % hydr ophobi ¢ nononmer. 50 55 13 EP 0 372 746 Bl [ERR] Exanple 3: -
her Hydrophobes 55 This exanpl e shovsp g ¢fspi ts of -treating |eathers

i th the sel ected anphiphilic, polyner conpositions prepared with a variety
f the sel ected hydrophobic nononers. The conposition of all materials was
0 wmt% AA and 70 wt % of the. sel ected hydrophobe as indicated. Table 3
eflonstrates the useful ness of 14 EP 0 372 746 Bl some@of the various
erect ed hydrophobi ¢ monomegshvini ¢ nay‘beNHsgg°¢ggp t he gdvantqgesmof t he
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Example 6: Other Hydrophilic Monomers

55 ;
Table 6 illustrates the treatment process using amphiphilic copolymer compositions prepared using

various hydrophilic monomers. The copolymers were demonstrated to be effective, one treatment re-
tan/fatliql_xors as shown by the strength parameters of the resulting leather. All leathers were treated
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] 50 Exanple ‘5: Anphiphilic Copolyners of Various Ml ecul ar Wights'5
FAnphi philic polymers covering a Wgpq $2ae
in practicing this invention. T i
in Tabl’e 5 were prepared according to Process D. The |leathers were treated
‘accor di ngaccardify ©AREsdurg Fiand werel gingp thdeptiopt postt@btmpatsiith thiresitmeSiép 8 t h -chr onme

(Step 8). Al polymers confer inprovenents in water

IstreAgth.to the | eather.

gif nol ecul ar weights may be used.
This is illustrated in Table 5. The polyners

resi stance and
EP 0 372 746 Bl [ERR] Exanple 6: O her

:Hydrophilic Mononers 55 Table 6 illusrates the treatnent process
anphi 'i% copol ymer conpfsi ti ohs prepared using various hydrophilic
mononers. The copol yner§ &2

re- tan/fatliquors as sko

denonstrated to be effective, one treatnent

the strength parameters of thegresulting

eated 18 EP 0 372 746 Bl accagding to

| eather. Al |eathers were

Procedure F, and were gbv

eatnent with.ghrom um (Step
Leat hers Tadfe 7

&Pthe opt fon st t
Exanpl e 7?3 V\&@habl%

8). [ERR EP 0 32 786938
illustrates the adv@nt 28e& ®ft usi ng anphi philic polymers overy convent i onal

fatliquors for nakifg
t opl oadi ng aut onat iz washi

hed in a
Ti de deg er gent
i sul fated

shawlie | eathers. The | eathers were

imachi ng ug ng powgsr ed 5

il eat hef t Geat@d wiqh aSonventi anal

(Proctgy & Ganble).pBotdh & Q
fatliquor (conparaftivg) Sdhd the leathersstreated wth the amphiphilic

strength, as indica&ed
crack and ball bursi.
with tee anmphiphiliss cép

copol yners of the rhve igr’gI
Y'é‘t
I

Metain a censiderabl e d&yree of Zpftness and
val ues ‘for tenper and el ongati
k%{t._he other two | eathers, the lea
rs, whi-ch had been post treat mesk with chrome

at grain
pr epar ed

(St\eﬁ 8), illustraf®ed inpr ovdnents in softness and strength. Trhe ‘1 eat hers
~treated with 10 t arrphigr

the rates at which heyg
] o
25 ol ol
o 0
Q =]
g 0
0 &
I X
z .
30 ¥
o
>
s
0
35 4
Y
[}
B
N~ w0
45

1)

-80 .

55

mer showed consi der abfe advantage in
a%er..‘be :

Grain Ba¥l
12
16
16
14
14

e _ (mils) (em) Crack Bu
2155(0.39) >13
133(0.34)
201(0.51)
194(0.49)
181(0.46)
161(0.41)

Temper

Synth.
Process
A .

Polymer

Comp.

Targets

No polymer (Ctrl)
~ acrylic acid A

rylic

acid :

sulfoethyl

methacrylate

phosphoethyl B
- methacrylate -

' methac
Compsitions are all 70 wt$ CEMA/SO wt % of the

Sample

1)




1 eat hers were air drl ed to st mJI ate dry| ng on a ¢l ot hes I'i he as

ieneral |y reconmended for fine washabl %7 THE USE-OF

| PHI LI'C COPOLYMERS AS FATLI QUORS 15 #o 3;_ _ !

MAKt NG. WASHABLE LEATHER Leat’her (Process) - Fatli quor

Treat ment ( BkanpleSs: WhihaBlo LeathefsONP A (E) 4.2 wt% Mrite G 82 3%

lin M1 B (F) 4.0 wt % Anphi philic Copol ynmer none 70%

\_30% AA C Tabip 74Iubiratsl HoAyEniagdsi df usingGapbiblyiivgiolymers over conventi@hd) faitiquotsifor making
70% CEMA/.30%wAghable leathers. The leathers were washed in a toploading automatic washing machine using powdered
s Tide detergent (Proctor & Gambile). Both the leather treated with a conventional sulfated fatliqugr (compara-

ORMANCE 1) tive) and the [@ythers treated with membppmn@@gqlw]ers of the invention retain a considerable degree

enper Tehvgmess and strengihy e ingizgled by the values[ipn PrrRS" R&’t@"?%’i‘ri‘flgﬁ‘t’w anghpall burst.
At Per centniikgithgcather [3igriagthers, fhg lqatherprerarec il fhergehighiicropolymeyg $Hiph fad been post
hge fyeatment t:vlttbré\fm(gtgg 8, jllustrated |mprovem | F° ess and ¥ gm The leathers treated with

10 the amph:phlhc copolymer showed cons|derable advantage in the rates at which they dng‘i after being
175 TthoTs 5 ric piate : 55 : g ally 1e %nmended for

5f bl ’ :
47) (0. 44) 35 '"°Was'§ es. 196 191 -2.6 . 15 15 18 18

W 25 gty 15 (o et commniad s

Pl 40, 1)

= before washi ng: aft = after washing and air drying _2) change in |
per after one WESRNRydPEOISES)  bef FUSRGEY washing: af 95 i EE hing
air drying 4) ____The drying rate ves determ ned hoth qi8BE8 #4¢tel y and.

:I, itativel y;ot hacomigait i t atg)va. oloiar woride 6rsaiBkl i zed a strapsEimdMaDi Sture
&t 0 nmeasure the 98 noi S(E) &.0 rwtithamphdphhkic asp«alyinenct i opnef tine after

- | eather was renovegd fromt ‘W? n eat he

sidered to be dry V\?dten g %g%{ Jt ?8%% * 8‘V(§3g “Fat't?ié“ he
litative neasur-e-was--t-o-de-t-ec-m-n-e- -J-eat-h-e-r--50-----_------f-el-t--dr-.y----
the touch, #&uch that wearing a garnent of that

1) - 2) 3) | : 4)

_ _ Elongation , o
Temper Temper Grain Ball Drying Rate (% moisture)
30 - ~Bef - Aft Percent. Crack Burst . hours after washing
Leather Washing Change bef/aft bef/aftl8 hr 36 hr 60 hr
A 184 175 ~ -5 © 13 14 15 15. >28 20 14 (dry)
(0.47) (0.44) : :
35 B 196 191 . =-2.6 15 15 18 18 1l4(dry) 13 13
(0.50) (0.49) _ : .
c 219 221 +0.9 13 14 18 20 15(dry) 13 13

{0.56) (0.56)

40
1) bef = before washing: aft = after washlng and air drymg
2) change in temper after one wash cycle
3) bef = before washing: aft = after washing and air drying
4) The drying rate was determined both quantitatively and
qualitatively; the quantitative determination utilized a

standard moisture meter to measure the % moisture in the
leather as a function of time after the leather was removed
from the washing machine. The leather is considered to

be dry when the moisture content reaches 18% or less.

The qualitative measure was to determine when the leather
felt dry to the touch, such that wearing a garment of that
leather would be comfortable. This is indicated in the table
by the designation (dry).

50

55 Example 8: Mineral Tanning Agent Post Treatment of Treated Leathers

Table 8 illustrates the effects of postireatment with various mineral tanning agents on the water
resistance of leathers treated with the selected amphiphilic copolymers. Fixation of conventional fatliquors

20



T \/\oul"d be confortable. This is indi c'at'éd in the tabl é' 'by the
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Example 9: Resistance To Solvent Extraction

‘Table 9 illustrates the improved resistance to solvent extraction of leathers treated with the amphiphilic
copolymer compared to leather prepared with a conventional fatliquor. Resistance to solvent extraction is an
indicator of dry cleanability. The amphiphilic copolymer in this example was 70 CEMA/30 AA used at 6%
offer. The conventional fatliquor was Morite G-82, a sulfated oil, used at 4.2% offer. The optional post
treatment with chrome was used where indicated. The leather was first dried for 4 hours at 100°C. It was
then weighed and this weight of the dried leather was taken as the initial weight. The leather was placed in
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Fatliquor Posttreat ment, Mrite G 82 Anphi phi l'i ¢ Copol yrref 306"

chrone  none 3% chrone EP00378 746 B1 Drying Tine
Percent Mdisture in the Leather  ------- > initial 50 50
50 .7 50 5 hrs 27 28 23 26 6
hr, s the cup of a Boxhlet Extractor aBextracted for 12 hours with methylshe Thiofides The methylene
17 chloridé/was then evaporaledl to determine the Welghtl® solids extracted from the leathell Théy arsount of

1A/ materiblfextracted is reportgd.as a weight percentlof thElinitialmeight 1. Use of an aqueous

di spersion of a copolyner formed fromgreater than 10% by wei ght and | ess
than 50% by wei ght of at |east one hy@P®Bhilic nononer and greater than 50%
by wei ght and |l ess than 90% by weight of at |east one hydrophobi c_nononer
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pr oof . 5p 2. Use according to claim tatmﬁwrel n the hydrophob| C m)norrer S

2 koxd? pr o TE0ST k| pHoRBIS BT BRI (e Ly ol fa;ﬁy Bea 58] 2- 22
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of the i PETEMIEEHNT none | Tabl e
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Process Posttreatnment with W% Extractabl es Based on chrome

I itial Exemeglet0: Sfyingdmprivemeont r ol _none N A

none (appr ox.) 0.5 Control none . N A
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3% Tanol 13 pwpezed according to Procedure E qr e I st step. After n wash, the leather was horsed

overnight ‘and then toggle air dried at room mperature The Table shows the wi% moisture in the leather

versus time of toggle drying. Leather is considered to be dry and ready for staking when the moisture
30 content reaches 18%. Extrapolation of the data in Table 10 gives a toggle air dry time of 12 hours for

conventionally ireated leather versus 8 hours for leather treated with the amphiphific copolymer.

Table 10
35 ' :
Drying Rate of Leathers
Fatliquor Postireatment © Morite G-82 - Amphiphilic Copolymer
3% chromé | none | 3%chrome |  none
(N 40 Drying Time ' Percent Moisture in the Leather-------—-—-> .
initial 50 50 50 50
5 hrs 27 28 23 26
6 hrs 26 26 19 21
" 15 hrs 17 17 14 14
72 hrs 17 17 14 14

Claims

1. Use of an aqueous dispersion of a copolymer formed from greater than 10% by weight and less than
50% by weight of at least one hydrophilic monomer and greater than 50% by weight and less than
90% by weight of at least one hydrophobic monomer to impart water resistance to tanned leather or for
making leather water proof. '

55 .

2. Use according to claim 1 wherein the hydrophobic monomer is selected from the group consisting of
C8-12 alky! (meth)acrylates, C8-22 alkoxy- or C6-12 alkylphenoxy(poly ethylene oxide) (methjacrylates,
C12-22 primary alkenes, vinylesters of C12-22 alky!l carboxylic acids and mixtures thereof, and the
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conventionally treated leather versus 8 hours for leather treated with the amphiphilic copolymer.

Table 10.
35
Drying Rate of Leathers
Fatliquor Posttreatment ~ Morite G-82 - Amphiphilic Copolymer
3% chrome none 3% chrome none
40 Drying Time Percent Moisture in the Leather------------- >
initial _ 50 50 50 50
5 hrs 27 ' 28 23 26
6 hrs 26 . 26 19 21
15 hrs 17 17 14 14
4 72 hrs : 17 17 14 14

Claims
50
1. Use of an aqueous dispersion of a copolymer formed from greater than 10% by weight and less than
50% by weight of at least one hydrophific monomer and greater than 50% by weight and less than
90% by weight of at least one hydrophobic monomer to impart water resistance to tanned leather or for
making leather water proof.
55 -
2. Use according to claim 1 wherein the hydrophobic monomer is selected from the group consisting of
C8-12 alkky!l (meth)acrylates, C8-22 alkoxy- or C6-12 alkylphenoxy(poly ethylene oxide) {(meth)acrylates,
C12-22 primary alkenes, vinylesters of C12-22 alky! carboxylic acids and mixtures thereof, and the
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4. Use ac:cordl ng to any one of the preced| ng cl ai s l rophi [i ¢
mononer is acrylic acid. 5. Use accord onge ﬂ.‘a ' i Uf :
wherein the hydrophilic cononomner #pgrarﬁﬁgﬂﬁj ust , l vvhen

t he hydrophob| C nononmer is just 2- et hyl hexyl acrylate. 10 6. Use accordi ng

to any one of cl gQldMRnile doRoromdPBIR bRyIEARGI UASHRREY dcidfe of BERHFBHilc SoRdnBREr. t han
either just naleic acid or just maleic anhydride when the hydrophobic
nonoier i's Ut BsePdctdt@ihg/toaladn®N@r clifatzenreRnShs 8pbigmdrmad a whight\wRdishe MbicRinaaveight of
waBr i gaa_Di sper sirg200remofopol yners, gebildet aus nehr al's 10 Gew. - % und
weni ger ahs$50 Gew. - % von mi ndest ens ei nem hydrophi |l en Mononmer und nmehr al's
50 Gew. - % und 4nwebsegecorditgsto 84y dBewt thé/precedingitiaiche Mbaeis the ihyrzephitiey lo@pieoi actylic acid.
Monorer, wodurch gegerbtem Leder Wasserbestandi gkeit verliehen wird oder

| eder wasser di dht Uspermgerting ¥ any. on@ (of 2laimget tged dhhergin iechvdiniilsr cegienamer ygoethey thpasiust
hydr ophobe Mononeethagndeatjdiviep Hedwdrephgbigimpnomeyip st 2ikyihepd acryate.

Al kyl (met h)8cryl aten, C8-22 Al koxy- oder C6-12

Al kyl phenoxy( ol Yeetassardnaqs jae) et ﬁZ{Qér‘ 3 (vegfein @f?yd’%@"rgg?"l"&?’éﬂ isnptihes fiam sither just
Vi nyl est ern von €392 3% Hie, S BN EEW 90 DY ceRhRPiS C10ROTPES Yt & RiMap,ikene.

hydr ophi | e Cocg;cﬁ)%oger ein ethyleni sch ungesatti gtes saures oder basi sches
hydr ophi | es I st. 3.” Verwendung nach Anspruch 1 oder 2,

worin das Cfopq' yvmensgg SRS ﬁrBsEérS’M s.naéb&asiylngﬁ ie%., ;ﬁ% P16 b9% und
|

000 auf wei st enfber L God) Findedtdnd Siib er;Sh P3RS u% und
wori 1 das hydr onE: Ny et A e mbt i ahon b SR rﬁlgeaé.’ret Loder
AnsprUche i bis ﬁasswgéétaﬁ\dn iR veNREPRRY dabr |£Jam9éamt thcr@Q res al's

Met hacryl sagre ist, wenn-das hydrophobe Mnoner t hyl hexyl acryl at ist. 35
6. fwendung 2n avém&um@m\aa\exnsﬁmﬁ\plr WSrhQiad hyaikophobe M&ﬁd’rﬂnelﬂ aGbgSwihly /1 &P Bérl Ruppe aus Cs-
Conmononer ei n antexiggmah@craabnvedar Ay eodes asH 2AIKMHREnoMAbdBiethgianskiamensliyidten, C12-
i st, wenn das hyzr pphbée AlarRONRINyIEIien Por K12-22S A)ibetionsititen whl Gereschn dhoatundnias
1. Uilisation diydmghildiGomenaieo pin atpvieniscb udgesittigtespmalingsTpdee basisnisss ihiydrephites Goimasomer
de 10 % en 2po0i dsistet de noins de 50 % en poids d' au noins un nononbre -
hydrophile et de plus de 50 % en poids et de nmoins de 90 % en poids d' au

moi ns un nonoder eryap awr@gh@b@'sermfti psu?- veomHwiogelerer ¢ite MmagsengsmitiaiieeMolgkiimagsg von

au 45 cui r . t:P9PisI POGRYEISt endre un cuir inperneable a |'eau. 2.
Utilisation selon |a revendication 1, dans |laquelle | e nononmere hydrop hobe
est choisi Bafs YeEvegrugsactgprm Per rerheraeherdsy rﬁ‘%& P 408 9gp hyeieghile Meporps A&’V'sa“'e
Cl2, de (neth) ac'?tyl ates d'al coxy en Cs a 022 - QU d'al kyl phénoxy en C6 a G
2- (pol yoxydes .d' gt h 'e“ chgé’#%& E.%pr > oenﬂ d% ﬁy %ZCon%ﬁorXerry\l ﬁérgsrés
SO d' aci dés ﬁ} dﬁ% i ﬁ”

conononer e ydrop et an un corﬁ) nbr e e ac e ou baS| que

6t hyl eni que | gs a\t’ere@dung nach einem der Anspriiche 1 bis 3, worin das hydrophile Comonomer ein anderes -als
entweder Maleinsiure oder Maleinsdureanhydrid ist, wenn das hydrophobe Monomer ein primires
Alken ist. :

N\
40 Revendications

1. Utilisation d'une dispersion aqueuse d'un copolymére constitué de plus de 10 % en poids et de moins
de 50 % en poids d'au moins un monomére hydrophile et de plus de 50.% en poids et de moins de 90
% en poids d'au moins un monomare hydrophobe soit pour communiquer une- résistance 2 I'eau au
45 cuir tanné soit pour rendre un cuir lmpermeable a l'eau :

2. ' Utilisation selon la revendication 1, dans laquelle le monomére hydrophobe est choisi dans le groupe
constitué de (méth)acrylates d'alkyle en Cg & Ci2, de (méth)acrylates d'alcoxy en Cz & Cz22 - ou
d'alkyiphénoxy en Cs & Ciz2-(polyoxydes d'éthyléne), d'alcénes primaires en Ci2 &4 Cz2, de vinylesters

50 d'acides aikylcarboxyliques en Ci2 & Ci2 et de leurs mélanges, le comonomeére hydrophile étant un
comonomére hydrophile acide ou basique éthylénique insaturé.

3. Utilisation selon la revendication 1 ou 2, dans laquelle le copolymére posséde un poids moléculaire
moyen compris dans l'intervalle allant de 2000 & 100 000. :

56

4. Utilisation selon I'une quelconque des revendications précédentes, dans laquelle ie monomére hydro-

phile est ('acide acrylique.
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ev nd}tatlon 1 ou 2 dans Iaquelle | e copol ynbre

jossede ‘un’ poi ds m)l ecul ai re noyen, lflp 6d?p mtervﬂl"ﬂlﬂﬂﬂMMﬂElmﬂo _
4 100 000. 55 4. Utilisation selon une quel conque des
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24 a *EP @, 36iisAid® sdioh 1@e quelconque des revendications 1 & 3, dans laquelle le comonomére hydrophile
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,qNDi ... exclusivementldbhstiiué aboyiats @d Dethfinewye quel conque des revendi cations
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" met hacr ybi. (e ilisition selars'uconpbsese Her regudicationsrioh 8.ndane latmetlr leraotyemésthydrophile

_excl usi venent est evietdue Iedidd'matsiaye seut @ ldehyride tmaiéidue sapl lersqug le @onopieie| Hydraphiobmest
selon. | ' une qﬂ@hﬁﬁﬂﬁ@@m@tgé#ewéﬁﬁ?e@wwens 1 a 3, dans laquelle le

“conononbr.e hydrophile est autre que |'acide mal 6i que seul ou |'anhydride
“mal ei que seul lorsque | e nononere _hydr ophobe est exclu5|vernent constitu6
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