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desi red, anie@pcessay sydscegrive pharastsasiFs: Rygustriokeousse, be derived from a compound which con-
ns, either initially or by modification, a group capable of forming linkage X by reaction with a carbodiimide

group. It will be understood, of course, that if R’ contains more than one such reaction group, such group
should be chosen to be nonreactive or only relatively slowly reactive with carbodiimide groups, so as tomini-
mize any gellation or undesired cross-linking. As will be described more fully below, X may conveniently

3



40 - known to the artcan be - errpl oyed i.n all cases, however, itwill be found
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convenlentlyi° 1_ ﬁaﬂﬁﬁactlon product of a carbodiim de
with an |socyanate varlous reactlve speci es other than -NCO are, however,
~al so useful. Such reactive species would include -COOH, carboxyl am ne
salts, -SH, -OH and -NH2, aswell as others known to the art. Itwill be
under st oad bythose skilled In the artthatthe reaction between an isocyanate
and a carbodiimde Is an equilibriumreaction; thus, it may not ordinarily
be possible 5 to isolate the surface-active carbodiimde so prepared.
(However, In at |east- one systemIt has been shown to be possible to
| sol ate the carbodiimde/isocyanate diner. See Urich, et al., J. Am Chem
Soc., 9433484 (1972).) If it is desired to utilize this reaction, it may be
advi sable to add the Isocyanate-term nated surfactant to a high
concentraion of carbodiimde, since the reaction is then driven essentially
to conpletion by "swaping” the isocyanate groups wth carbodiimde groups.
1Q\Q Aihinplied above, there are no inherent Iimtations on the structure
of er than the obvious facts that it should not be Inconpatible with
carbodii m de resins or carboxyl-containing enmul sions. For ease of
preparation, it will be apparent that varlous commercially avail able

be—dnder st o
group, such glail

non-ionic surfactants are inherently reac- tive with carbodiim de groups or:

can be mglified to make themreactive with carbodiimde groups to form X
For exanpl e, pol y(oxyal kyl ene) -based surfactants, such asthosepol y(ethyl ene
oxi de) - based surfactants 15 available (from Union Carbide Corp.) under the
trademark "Tergltol," contain free hydroxyl groups which can react with
carbodi i m de groups, or can be nodified by reaction with, e g., a

dii socyadate to provide a free isocyanate group to react with a
carbodiimde group. A preferred hydroxyl-containing hydrophilic species
cofipri ses the poly(ethylene glycol) resins available (from Uni on Carbide
Corp.) under the trademark "Carbowax." O these, those end-capped with a
met hoxy or ethoxy group are particularly prefer- 20 red. O her

hydr oxy- &bnt ai ni ng hydr ophi | | ospeci es include pol y(propyl ene oxi de) resins.
The reaction to formlinkage X In formula (1) should be carried out in
advance of the use of the surface- active carbodimde to form the
cross-|inker dispersion. The various reactions possible to form X w ||l
depend, of course, upon the reactive gréups selected, and will be perforned
according to procedures well under- stood in the art.
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25 The linkage X.represents sone general functional group formed

t hrough any of the follow ng cybo-addi- tion (1-2), addition (3-6), or

cycl oreversion (7). reactions. 30 35 40 4§ %25155 4 EP 0 241805 B1 N C
[erth‘,O , The groups (X) forned B above reactions (1-7) are the
ur et i ¥¥ none (1), diazetidine thione (2), Nacyl urea (3), guanidine (4),

i sourea (5), isothiourea (8), and carbodlimde (7). If it is necessary or
desired to nodify the surfactant R by addition of a carbgdiimde-reactive
group, that nodification should be carried out in advance *of the reaction
to formlinkage X. Again, the various reac- tions possibl®to effect the
nodi ficatd on will depend upon the reactive groups selected, and will be
performed ss according to procedures well understood in@he art. In
general, however, a nonionic surfactant, R, which Is te/m'\at ed with one
of the reactive(§douBs=sHWh aBoveR's ¢ +o—=2r2R ot M{n of N e R’
carbodiinm de cross- |inker under the necessary condition 06 ensure a
reaction et ween the reactive groups attached to the noni (ﬁﬂ c surfactant .
einog t he carbodiimde groups of the nulti-funcitonal car boﬁoi m de. 5 EP-0
241 805 Bl As previously indicated, thesurface-active carbodiimde of
formula (1) can be effectively used In avariety of ways. -can be added to
a hydrophgbi c carbodiimde, preferably in organic solvent solution, to form
a surface-active material, which can then be added to a cigpss-Ilinkabl e

| at ex. The surface-active carbodiimde can alternatively e formed in situ
right in .the hydrophobic carbodiimde solution itself. Thesurface-active 5
carbodiim de al so can be added to a m xture of |atex anq/nN ophobi c
carbodiirede. |(2pr eRar NENd=SRERSRINS HICS +—~2-ragat Re-sM f ace et iIR'e

carbodi i mides of this invention, no particular pre- caut or unusual
techni ques are required. Procedures to be used are those @m liar to the
art. In general, however, It may be stated that materials should be added
to each other gradually, with noderate stirring and over ® reasonabl e tine
frane. 1t%®is. usually preferable to add the oil phase to the water phase,
i.e., add 10 the suractant solution to the latex It is, h ver, possible
to add the water phase to the oil phasen This may, in ;ﬁg b_e#esi rabl e
for pol ydi sperse pol ycarbodiimdes (i.ews, dispersity ind ?D >"1) since it
tends to groducezgnegl ar ngioR! @ 4Sipref o JTRpiNg gper gy expgde A def oaner
may be used, |f desired, provided it is not inconpatible with the
surface-active pol ycarbodiimde. The coneentration of thR*'surface-active
car bodl i m de necessary to effect satisfactory enulsification Is 15 not
considered to be narrowmy critical, and will be a matt¥rNoB routine
experinmengsati on. Optinum concen- tration can be expect &d"t & depend to sone
extent, as with(&hy Bt treNCHurf Rcd- Rt v ¥Hgaterta9 RupoN ¥ chdn i cal
structure of the material, e g., the size and solubility_ of the hydrophilic
noiety. As a general guideline, however, the concentrati &‘n?of e

syrf,ace- a"(‘:’ti ve {:gfb iLnkgﬁ cap hegexpeghed to be ingtheyange ol G5 to
| Hs -

(6) R~NCN-R+R =S ————p R-NC=N-R

(1) R - NCOSOCN - R - NCOSOCN - R'-»R = NCN - R - NCN - R* + 2C0p

50 The groups (X) formed from the above reactions (1-7) are the uretidinone (1), diazetidine thione (2),
N-acyl urea (3), guanidine (4), isourea (5), isothiourea (6), and carbodiimide (7).

If it Is necessary or desired to modify the surfactant R’ by addition of a carbodiimide-reactive group,
that modification should be carried out in advance of the reaction to form linkage X. Again, the various reac-
tions possible to effect the modification will depend upon the reactive groups selected, and will be performed

55 according to procedures well understood in the art. In general, however, a nonionic surfactant, R’, which is
terminated with one of the reactive groups shown above is added to a solution of the carbodiimide cross-
linker under the necessary conditions to ensure a reaction between the reactive groups attached to the
nonlonic surfactant and the carbodiimide groups of the multi-funcitonal carbodiimide.
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10% preferably 0.5 to 3% nost preferably 1.5% based upon the total.

wei ght of the oil phase, i.e., polycar- 20 bodiimde plus solvent.
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suppl enegt al  Sitie klag paesible toauitize thestirfdoe-adtied etiodithide@f this inveriieih ichrhiinatién with athgr
surfactant asurfagtacty knewa dethe art. if sedheupplembntal pirfactants are nsedgjt isprisferredithat thy beof the
cr oss- | i nke@ameionic charaeps apy surfagtantsiansadyqresentinthesystenc(e.gi, aintex) tovthich the surfate-sotiedl -
dues, so sh&erbedimideis fnbegdded, ingrderto minimizeipessiblpspmnstibiiit pedblems.Howeven the sombir@tion

Sone ot her nenionjesurfageractive parbpdiimide of this jngentien with lopigtyes Isgiso gpful Swch comiitation
241805 BY T ?\%ﬁ?@m when, for Instance, emuigifying.a polydisperse polycarbodiimide or a mixture of car-

Manuf act ur e 2 opnte 85""‘"3"9"“""30'6? Ffa‘%ﬂﬂﬂ?%ﬂr&ﬁmfé”emm Plcan
anam d 5 hean be, b o wlthcarbodilmlde
gem Y Ak ﬁ > %agmcontam al? e.g. osebased upon elO
ARypOSO! o yp 4 b& Hvoided. uponsulfonicsal ol

yp OF surfate- g tosyupp jal tsho erange
TLS- 42 Tr freferdbly ¥0/60b'60/4Y, inpst préfett that fonls.
Sodi um amm@ds | 40tant used must be sel ﬁ‘ nbatlbl fg
Al col | A550£arboxyl—contaﬁﬁﬁd 1RAtEHANO be AT iked ple, many Iahexes conta ﬂ%&l—

al kyl sul fOBﬁdsﬁsoGﬁﬁhd){oYﬁem:thanbnlcmpﬁQﬂdn wrtadsy | sul phat e
t co Chem calSoieiotheruséiid-anivhic surfactantddréddstiolows:0di um sul f osucci nate  Rohm &
Haas Sone useful nonionic surfactants (hydroxyl-term nated) are |isted

bel ow. 25 Trade Nane Chem cal Nane
Manuf acturer 1gepal Series Al kyl phenoxypol y(et hyl ene GAF
Corporatison - oxy) et hanol Chem cal Products 30
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Triton DN- 14 A kyl pol yet her al cohol Rohm & Haas Triton
N- 57 -~ = Nonyl phenoxyl- pol yet hoxy Rohm & Haas et hanol

(TerngI Series) 35 Triton X-15 EP 0 2418064 ¥4 Phenoxypol yet hoxy
Rohm:& ‘Haas -et hanol Trycol OAL-23 Et hoxyl at ed ol eyl al cohol

Errery\lf’ndustri es Wiile probably not required for all possible systens

within the scop tgi s | nvention m ;|!. si dered desi f

preferable to ut?tr B mm% onpat i bl eCh igaf Naiid the prepar a_'ﬁmﬁ for

surface-act i veagrysgp i gode a%déﬁieg. gﬂge_xgi QR rodutethatd ™! AePican BRarfige 1O
|

parti cul a;l I mtations known on t e of a suitable solvent

conbi nation of Akypogontps-28L heSodfumNLayryletiervaultfate shoulhal¥ non-reactive
i'n the systens used. Solvents for the surface-active carbodiimde and/or
the cross-|i nkikyposbliALS~B3ic| AumoniumUiagrybspbfates, ort heChem-Y

conbi nati ons, whi chcontain ester, ether, ketone, or alcohol functionality.
Exanpl es gf subk¥POSOENLS i ncl Sadius: kaurydcsuifate i sopropyfhelc¥iate, butyi

acetate, anyl acetate, bm& th hal at e, . et hxl CELLOSOLVE Acet at.e,
CELLOSOLVE Acetkitposob flor-a&r| Teinthapolapine Lavri-sutfade\ EhemeY ot o, But yl

CEL- 50 LOSOLVE Ace e, CARBI JOL Acetate, tyl. CARBI . ef ate

gl yceryl -triacﬁf‘:&igﬁ%xyl en?ﬁﬁi&?ﬂ?i&@ %Fret hyl gﬁ?\}f“@'ﬁ&ﬂ'&‘,"‘

di et hyl ketone, nethyl isobutyl oné, hy utyl ketone, acetophenone,
dii sobutyl ketQnesyi g€¥Ytor one e i S@Propan ' ,
1- pentanol, 2-met ril;lllﬁpent anol nmt@,;%& E? But yl Y nllftgsc%_ésgmﬁexyl
CELLOSOLVE, Methyl CARBITOL, Propasol B, Propa-. sol BEP, Propasol M and
phenyl glz%col Cydieryl B39 Thodiumi doderysuiphste of the HHtitcorChemicdbd

sQl ubi I'i the surfactant in the presence of the cross-Ilinker car-

bodt'i mi de resiTritbh GR-5M0l venDioctylissodiuvm sulfosucatratey stRobmi & Haakel y to
result, since the cross-linker car- bodiimde resin is hydrophobic and the

surface-active gaak Bl hdhod s &L&Mﬁh@ﬂ%g’%,&wg&g‘pi lic. It will be

under stoag, of course, that the nore nearly hydrophilic the carbodiimde
nol ecul e i1s, the;I eis Ehe_ need 7 EP 0 241 805 Bl for a solvent. Thus,
sol vent use or c ion can b 38 t hi n t he scofanujac

i nvention by dgsiL-.{Rd he surface-active,carbodiimde t ontain ester
groups or pendgﬁkpﬁegﬁggﬁ gr ?%Sﬁijaﬁeﬁygg"?ogen- gﬁﬁ%ﬁ@pmr
Modest agiot ati on of the systens ¥ nvention will p ﬂm:%"d s
sizes In the r to 1 ' I.adi cat ed i , this
dropl et size cgﬁggoe'pf?ggg?l y r?d‘&é%‘“‘ﬁ’%@%f?ﬁ%‘%"‘f’gn of son&rﬁﬁétgﬁéhgr shear
agitation, andfettdm®~§2si ng tNoaylpshenbx nt in i | ase. For
use with | atexes, it is desi rablezhadiﬁt (ﬂﬁp?g%tgfi esdi ze tggﬁ?'?t"ﬁg?range of
0.4 to 0. nicron in order to nore nearly match the particle size typi-
cally found i nTritamx¥s15| n gerOetylpheaokypodgethoxdr ophi | i c Rohmig Haas t he
surfactant portion of the surfaethanedi ve carbodiim de gives a nore stable
enmul si on corrpa&ed to_a shorter chain at a given |level of surfactant 10

The ;car bogl i mi dEY§21008L+33ker Ethexylated oleyl alnoholet i cal Epety Iadystries
pol'ycarbodii m de resin known to the art and which is not Inconpatible with
the carboxy! - C Qg pibdbfnoltBduiréd Qi Sssibre Systanis Wi ihe Beopd of il iAvehibAEI boMSidered
Thus, for exa&m&&ﬁ.&%mmﬁaak&ﬁgffgmgﬁﬂme Rb&Hoh 8 thesulhee BBIVE CSihiEO M
t hose taught akiforide Sossmke? Srinfision. Théf aehd parittiard nskAsivn onhie GhbiddiofdsulibR sbiléacar
aronmat i ¢ 80l ycambinglion Sistieshts, dthd? than dubh soehi(d) stiduia 66 AshHaBacthidlin the Syskiniswsdd. near
pol ycar bodi i m ctolentsfotheburddié-atlivécartodibiidedhdiarthe sess-iilker estulsidriinahidis Bquil comppoahdsgc

| i near 15 pobntierichmiskiations lshich cdngeir ester, bther) kytoss, erfaizotiobfdnctisnality. Eeansplesiorsuch sivents e,
br anched nul iclderettiyl avetats, isnpromd aiietats, bliyiacdfatecdmybasetate; butytphtheiatecnetlyl CELLOSOLVE
C.O- assi gned AceSite, IZRELLASOILMEDAselals, iBylyl GEKLOSRLVE Addtate, OCELLOSOLVE) Aaeiats, 1 Buty IFRE-

t he di scla®sul@S@HVEhretate, CARBIFRloApsiate; Bul GARBHIQL Asptatecglyqervhiriacetals disxylene glyepl

conform t o t fiacetpis, methyljejhulcdetons. disthy) ketonep gethyl isobutyl ketone, ethyl butyl ketone, acetophanere,
s diisobuty! ketone, isophorone, cyclohexanone, isopropanol, iscbutanol, 1-pentanol, 2-methyl pentanol,

Methyl CELLOSOLVE, Butyl CELLOSOLVE, Hexyl CELL OSOLVE, Methyl CARBITOL, Propasol B, Propa-
sol BEP, Propasol M, and phenyl giyeol ether.

55 The primary purpose of the solvent is to solubilize the susfactant in the presence of the cross-linker car-
bodiimide resin. If no solvent is used, a two-phase system Is likely to result, since the cross-linker car-
bodiimide resin is hydrophobic and the surface-active carbodiimide resin is, of course, hydrophilic. I will
be understood, of course, that the more nearly hydrophilic the carbodiimide molecule is, the less the need
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Wherein: Mand Q may be the sane or different and each represents the
resi due of a conpound adapted to function as a site for branching ; R'' and

be the sane ordifferent and regyo%qeﬁsﬁn al kyl (1 ncl udi ng
cycI rTIﬂ‘?{'kyl) -or aryl, radical or di rad| cal ch may be or contain cyano,

nitro,~ halo I ul fi dlalk n substituted silane,
oy, andoghd m::ﬁ%g? et ot i
?orggg- ?Rgf;g&ﬁ% s lFu“é’1:]sar7e ?'8"?’83{” WW&? I‘% I
| oal kyl
oy ) Tudtiitng “"“‘“‘s“&éﬂﬂgﬁ’ 7o %:%Lﬂ"%’g uhe
e'p'

and ot hersuhhea?idﬁﬁdﬁ%ﬁdl&lﬂﬁﬁh% levﬁl'%ysu

this type agats Wmﬁdﬁ%&ﬁoﬁw&onﬁm&& e % ‘ﬁ“a'
no. 001, 883 calli¥du mmrmge&ra&ﬂzngeﬁuﬁbpnm@amm ﬂ\@hﬂtﬁ&anﬁ
foraul a 30 parbodimid@givisantore stdedinlisioh Simparbd o alRRGSEdhRh Xt & eeaaﬁyuﬁao&ha

conpoundmadapt‘!bdeﬁbndﬁrﬁﬂcﬁmsﬂnle&eau&bdmayﬁlmw Wyeéﬁd&ﬂrﬁldﬂﬁdnlﬁﬂﬁﬁﬂ:tlﬂr e

i ndependent lastantiwhich smot incompeatiblewithaloh carhbxgi-containing, watachofne esi emulsion of nestiont | v
mono- val enfThusy fgnesample. Atk erossdinkerresis maypatentially be seiemteid from thosataught by (1.8) pitshs
about 6 cor P@%%WM?WWMMH@T amynati¢olycarbodiimides, 2:853,4T1 witjalr didelasesng a
val ue f rom OWEUE”ZLP"'Y?W"S“"&W Aed§447.984 whicly disclases mixed progatisfaliphaticlinesr an

i nt eger Bav Pel 'ﬁ*dﬂ% of O or 1; e is an i nt eger having a value of fromO
is an Inte m@g'; %ﬁé §1, o 5 2,755 e et i
IS an Integ n a

val ue of 0 petein by tothegenpralized shruciwre >t o and h nay

be the sgne or dlfferent I, ) for each a, the sum
of ¢ + is 1; (ii) for eac QRG\*@_Q N%@j‘em'& é'i)andhall have a

a+Ge of 0 j
\rlgpr:sce)nt ede@@ﬂdﬁ%ﬁam %&. @%ﬁi@;ﬁynﬁ% opa%’gﬁjégfor

unsubst i t ut gioky)or aryll &
subst i tmednabwéubﬁmbaanamb amadj éﬁﬁb@lo*y% brad g

sel ect ed fr gy Rhepesentsphecsanieio ifféht aikyl (doABIRg cyeioblkyl). orh@i dhdi@dl ik nhéy%ntain
di al kyl am neshd; yitro, hﬂmdmﬁﬂﬁtﬁ.maﬁﬁﬁsmdﬁandM.anath
noi et i es, asmmdaeedqsmwd&emoimmamniapoﬂmWa&dwo&ahﬁepﬁaﬂel,[;ewp],nd%e
i ndepen- deH#: geplicatinnisiuialince 0016383, diled ddndry 9,1882.(Suah daytiodimtdes borfonyi kethefoimaidi cal s,
wher ei n 8uch substituted al kyl ene and aryl ene radi cals Incude radicals
havi ng substituent g-sel ected fromthe group consisting of cyano, nitro,
hal o, al kyithio, difal kyl am noal kyl , alkylsilyl, aI koxy, and | oxy
nmoi eties, and the Ifike. 5 ®%pre peC|f|caI y, these cap¥dqli i ndi es
conpri sg, nonodi spe s§, branched,y rFuIt function car- bodii rp s conform ng

to the sPructure: QR {HoC=N)— ain)Jicoks .ﬁJ&Q.,sﬂ.mec.a i#¥ ferent and

represent organic fesi dues whi ch do fbt sub-®¢stlanti al 'Y 1nt re with the
mul.tifunctional canfbodiimde for its Tntended purpose; and D an organic
resi- 20 due. Still nore speclflcally, these carbodil mdes c rise

nedi spgrse, branched, nmultifunctional car- bodiimdes conformng to the

structure: werein :Mand Q are independently the feSitidelof a compound adapted to function as a site for branchlng,
RY, R?, R4, R®, R® and R are independently divalent organic radicals ; R? and R® are independently mono-
valent organic radicals ;
a is an integer having a value from 3 to about 6 corresponding to the valency of M ;
45 b is an integer having a value from 0 o about 4 ;
¢ is an integer having a value of O or 1 ;
d is an integer having a value of O or 1 ;
e is an integer having a value of from 0 to about 4 ;
f Is an integer having a value from 0 to about 4 ; and
50 g Is an integer having a value from 0 to about 4 ;
h is an integer having a value of 0 or 1, wherelin for each value of a, R\, R2, R3, R4, R5, RS, R7, RS, b,
¢, d, e, f, g and h may be the same or different, with the provisos that :
(i) for each a, the sumofc+dis 1;
(i) for.each a wherein d is 0, e, f, g, and h all have a value of 0 ; and
55 (¥ for each a a wherein d dis1, h is1.
As represented by Formula I, R' R2, R4, RS, R® and R7 are independently substituted or unsubstituted
alkyl {including cycloalkyl) or aryi radicals, wherein such substituted alkyl and aryl radicals include radicals
having substituents selected from the group consisting of cyano, nitro, halo, alkylthio, dialkylaminoalkyl,

0
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30 wherein: [err] and R4 may be the sane or different and represent alkyl
groups having 1 to about 12 carbon atons; [err] and R nay be the sane or
diffexgntand represent hydrogen, al kg{.ogmggqll ng cycl oal kyl), aryl,

ar aI , al karyl, heterocyclic, cyano n| tro, halo, alkyl sulfide,

dIaIk ‘amm no, |, sil | ko | ox and |t t ed

speci es of ag@f@%%an i en ﬁr EtQS)B‘FE Qﬁ’ ?‘l?ﬂ' 35

to function Icals | Hdicals he _ ents the mu éi ol z
aﬁg

in the above
?-h&“ cra.r.ew

scope. It wr1EI
e scope  of

fibye' -
choi ce of° stgwmem;,ﬁﬁﬂ,@@m c,‘{,,rgact I on sequence
this invention, itwill be possible to prepare conpl ex m)l ecul ar structures.

Accordi ngly, it is to be understood that M Q D and Z are Intgnded to
l.nci ude all structures which 40 do not significantly | npayCN use of the
branched #ul ti functional carbodilmdes for their int ende %;ose.

Sel ection of opti gum nol ecul ar wei ght for the cross-1li nker bodi i m de

wi Il be a matter ROFNGWp&CHD ~CHa{CH, b oHICH-DHNCN-of 2 abl es
as the degree of branchi ng, d stan e between car (?eyrmr eties,
backbone chain | ength, and thetc%n’batl bility of the pol ycarbl imde wt h t he
cross-lirfRable resin. As a germcn-l-nbw deline, referring to formulas I, 11

and 111, the ranges for the subscript Ietters are 45 50 55 £813241 805
Bl n - ch g E m, = 3 to

Ra R¢ lha%ﬁ e same or nt al present nic resi sub-
,[5 o ’ pr ef er ayhmany |I8§::IB[ the mul onal W%‘P’ Interu&d purlpsse ﬁ; rﬁ%‘ﬁ%}ﬁy resl-ll
Qr/e ferably | ﬁ E:L%Mei . ﬁﬁn c&u%odimudes eo?hpnse monodieperse, qanoh?db mulﬁmnctrorgl car-
, preferably bodi = | 6, preferably
1 to 4,y = : preferablx to 4; 15
Z = a@# to 6 R&mmﬁz ®) -&-(cRSr 4Hcﬂ-Rz- 0¥y 12
, preferably 1 to 2, B bis 12 , preferably
3 to 4 c¢c = 0 to 12 pl(ﬁgkgbl:y 2 to 3 20

d = 0 to 12 ,preferably ' 4’1 to 4; The above

tabul ation is_offered with the observatrgﬁg’l‘hat m nmust be at |east 3 for
branchi n@g®to occur, and that d may be different in different branches. 25
Anot her pr efm 'Efr IFB%@"GR‘ ey becthe samgior diffetent and representatiytiireups baving 1itmabout 12
co- pendi ng, @nd R°giay e thespme d apregint hydragen, @iyl (rgipding dyelbalig),
January, 15, a'ﬂ%ﬂ"y"taﬂ‘é’ybl F‘Mlﬁr@a'@ﬁ nitp ihelp, qlkyl W%W&P’B@P“ﬁb?‘bm aligxy, and
reference, TIRES¥ ﬁBYVHT‘M zl‘ﬁ‘?ﬁé’&?"'“}?&%@ﬁ%’l‘l%"

pol ycar bS8 i ‘ no- soad and gen-
; :r'4 n%laaterlals
. ds?&ttfe th

tri-cycloallphatlC

cycloal i phat [ ¢ NOLEC]

substi t ut ed ‘k-1

tle, sat urat egh i digain

wher ei n the TOggeerghs ornr.rnsmeea raﬁuarrra . ﬁﬁ:ﬁﬁs
can be prepaafybalafiving, fhikantpie/ sueh vaiadiss-as Qd@gr&r m%)&ﬂkh@e%e&eeﬁ Afbodiimide
pol ycar - bodndiéties|®ackBére chéiCRfyt; Bndiie doRpatibiity bf tRd pdivaémmnrd th thetitds-fHkbiiOrasth.| ¥

tri-i socyanaAsgenevhligaidéling, reféifings fomiulae | fiiabd K1 thé .engéemaakméﬂpzrené?ﬂrag
basedonnmaso- and di socyanates in the nolar ratio of 2:1 to 2:10 to yield the

car -

AC
o
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35 bodiimde, with evoution of carbon dioxide, by the follow ng general
equation: [err] 40 This process usually requires a catalyst, and a
pr ef er-;ed cat al yst i s 3-nethyl - 1- phenydpoZapi@gihol ene- 1-oxide (which may
be abbfeviated ° "MPPO'), having the fornula: [err] It is not necessary to
use a™rilsocyanate. A combination of nmono- and diisocyanates in a nolar

ratio so of 22 to 2p4 ms phefedred. sTh femmryls Pregeralgy

acconpl i shed in non-peactiv vent o] ydr,ocar bons hav-
ing 6 to 12 carbons, E‘al %pha |c8éster§ or f%%?bgfegt'%rctparry acet at e,

butyl acgtate, propyP pMopi dnate, etﬁylrm zally xylkneto t oldiene, di et hyl

benzene, benzene, q;]h;el eng gtwcol ef hprpeeserdist o prewy! e gl ycol
et her dibutyrate and

exyI e I ycoI d| acet action jixture is
stirred vigorously, Ihd™a ssralg P al?ﬂ'l'rogﬁ srﬁa’rged into
assist in driving the react IlOﬂtbO cosrpl eprefetgblprmvhl t:i carbon di oxi de,

Ceneral | 3, m xtures @f Lsocyangjes e ig:)é reI tive nol ar
proportions of m)no-(e di - a%d ‘tezr,l 302é ah ]gmed to y| ‘t he desired
product. In a typicak pFepatat ¥®n, t J&ltyl |s%yarfeite are
reacted with three I eg of i s-a@horos\e feﬁEny 2411 80fo Bl 43i | socyanat e
to yield an ollgorrer C golyg P dii roan#}ily four noles of
car bodl ntde function , ng a y’ ons se ¥eactants are
charged to 60% by wehghi'= of 0r eb@t ar&2lnwe@r}&mte kil & wiZ:h 0. 3% by
wei ght of the catal ypt.=Thegm g§ur egoul gy NUGISIgp Spyged with a
smal | anmpunt of nitrogen ang stirred vi-gorous @%lle heat ed
toapprox%omately 140[ &rr T ang htPd Lﬂ'ﬁl‘I%’iﬁ%‘ﬁl on-2 5 ¥ rsidin of the

i socyanal'e to the cadbodii nédetos d®es yareferdbly i nfx artmsl sggctrum This

stvlcture nmay be nmade surface-active, according to the invention, through

the chem cal r %E&mﬂaﬂ QIé I@ﬁéﬁn.gm d di okt BFdF biafichinh &6k, ONS
occurring, bkiky am S&d I S synt es| s reglne
typi cal | 3% resUlgbther gheféved ghA mmalmo*mfma&&nm Sladeigibdiue.t he

pol ycar bodi ipaterf @pphéaash Ser. No ﬁafa.mamnaﬁﬂy 15, 908t the disclaslrd \of WHIGH is AYGSORES herein

nol ecul ar ey i@fskenbe: Tiiehe métsriaR GithpSE boliispbide, &R poiFREcHaloIEFRtiides UsAveddoM e
appr oxi nmat e thgreétiion oftitito diCanidBi-géisalifhdty ohsHfurdtiiatipHaticisodfaingtbs wheseinhe cgbitialiphatic

m ned by Rayholetisylzontaigiiim 5SoabdueY tanspns audichrtbd sabstifafed eith alled ieiving 2 fdaBout § barisons,
producessea dndspupgen; dny tHersdigrated pliphatlc mvlaties contain fion © tesabout 18 barlsons, wherkie themonegi e
wi || be appandiriisocyanatemaresitiondled in the art. Wiile the saturated allphatic

i socyanat es prmwwiwwmnhemwmevmwefmemymmmpeslﬁmwm

15 mat er i abedimigasare prenaemd by reagionn moros gi- gad Qpl »With the easiest structures

T R e -, oo

cycl ohexane- 1, 4-di i socyanat e hexahydrotoiyl ene-2, 4- and -2, 6-diisocyanate.
VWi e the sol vents previousl y2 [R-8NC&d -m—e—p-r-ﬂf-eRr-UﬂN—R'aﬁsi other sol vents
woul d be suitable. Requirenents for suitable solvents i ncI ude having a

ST Bl e A s LG O Bl 2

functionality such as woul d react WI h the 1 socyanate starting material or
the carbodilm de product. Exnplary solvents Include: ethylbutylketone,

acet ophenone, propriophenoneg_gii sobutyl ket cycl ohexanone, decali n,
met hyl CsLLOSOLVE acet at e, CEEL?)STJ:VR te,” butyl CELLOSOLVE acet at e,
CARBI TOL acetate, butyl CARBITOL ag% \_dnd

ey

It is not necessary to use a triisocyanate. A combination of mono- and diisocyanates in a molar ratio
50 of2:2to02:4is preferred.
The reaction is preferably accomplished in non-reactive solvents, such as, aromatic hydrocarbons hav-
£ ing 6 to 12 carbons, aliphatic esters or glycol diesters, amyl acetate, butyl acetate, propy! propionate, ethyl
butyrate, xylene, toluene, diethyl benzene, benzene, diethylene glycolether diacetate, dipropylene glycol
ether dibutyrate and hexylene glycol diacetate. The reaction mixture is stired vigorousty, and a smali
55 amountof nitrogen is sparged in to assistin driving the reaction to completion by removal of carbon dioxide,
Generally, mixtures of isocyanates are employed, with the relative molar proportions of mono-, di- and
trilsocyanates adjusted to yield the desired product.
In a typical preparation, two moles of butyl isocyanate are reacted with three moles of isophorone
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gl ycol dl acetate. 30 Many vari ations of the catal yst are enpl oyabl e.
Exanpl es | ncl ude the non-oxi di zed phosphol ene com pound as well as the
phosppol ene sul fide. Additional altegpglaygsgincl ude substitutions on and -
for tQe phenyl group attached to the phosphorous atom such as byt he et hyl

noi ety Addlt onal tut'ons on the phos- horous rin
for exanple & g»nwﬁda e Pl R S e
br oni ne. The " pfeasstiofs) besp o= ard piarged Yo 5Pk by
product has :gI oh b Tiatrbusiv o S Hohthd 13 300rb v

v¥rb oYearhh béorveld ;

120[err] gay thé'ksdCyahdts 60 Fhigk )6
160[ err] or abom sk be 0, ikotigHHd cheriod
fol I owi ng exemhwwrémﬁésaaﬁmé%hérw Sn Bka 1':#15{.{%@5% "Bat "o

not limt it | nus3iolteyynthédid regiRoypicilly RO Ra briad Mcdwwa&tn;ﬁ B&of 260 16 80,600 in the
sUrfactants pelgarbbdiimide ptuct ForEIpRE! plideot, Ase nufMbéraveérage fidledula UGigRIWS, determined by
Cheri cal #danwapbephessaisméifietry, would be approximatel a5 any the ealght vefdge moldcultitweight (M), deter-
sul f osucci ni eiradiby Régliegte light sdattéfiRy, Aduld be approximateli 22917, rThis eodudes i dispesity Maeki UM
sul f osucci ni ® M. H&Bosol AY- 65 Di amyl ester of sodium

sul f osucconi c cNidny vaxiations prethia bysthesissegimewill b apparentid osyskilleddn theart Cyanani d.
Referring to tWhﬂEMﬁﬂU&ﬁQWMW%&GMﬂMWM@MB&W&
forthe MPEG mgﬁamy%rsrmmmdwmmm 750: n :17 ; MPEG 3000 : n = 68
;  MPEG 5000 : n = YETEEP it may be said that n mayr ange from about
10 to about 150' #®m about 15 to about 120. The exanpl es which

follow Illustr VETPT in various useful enbodinents, but are not
i ntended fo Ii 'P’I‘Fé' j %;’F‘B In any way. 11 EP 0 241 805 Bl EXAMPLES
Exarrple 15 Ol face-Active a/ [err]-Di butyl

po y(| sophor one, e?" Usi ng CARBOMX[ err] Met hoypol yet hyl ene gl ycol
(MPEG) 500 as ﬁs als@usmg errof Triafly difiek ddvantE .msﬂumfda
heating mant kg udSWHg‘irsufﬂ Kigh Bohifvg poinféd Qudw cﬁntag@oﬂ'up

charged 436. E&ir&lrﬁicﬂ@fﬁﬁht natiftl sBivéht nt clive hfddeiaR fuRéliBndilly'sA Y @blitd rsa

g Carbowax 1RocybfdiCstarfitgGnatefilicor he|catbodinidé/Prodtte Earhbiary\bdiants irick:id rw.y:bmdaﬁ. ,
en 0.50 g of adstaphanbite, propriophdhane diiéobutyikdtdle, a9diohéganbid, 8cHIR| MéthyPCELLOSOEVEEaEE,
After 30 ni NGEENSOLYE addfategbuni CHLUOSOLVE Scdlab) GARBIFOL achbite) butfl CARBAIDL. 6ukats, b
by wei ght of glgeoldiatéigte.- 1- phenyl - 2- phosphol ene- 1- oxi de In xyl ene were

char ged. $he sdiany vasationsef the oatelystiare einployabilé.iExampiap inchutie thd Adneoxidized phosphéledecamns ,

t hen t he sol pepodeaiyeliasthephpephagisilide; Avditiorathltemetivesinclutie SsbetButignawh aad fyrithe phenyl
acet ate. The9BYRAtached Rihe phosphames alag), syehsedy the ethyl goistyAdgiionaliybstijutisns gn thel phos-
spect rum of P'P?@“Sﬂ'?gf"a%%"WP&’&@’W@aFM@-”MEMMHW@WW&W of
the i socyanaf e BRPROBHISS %Hg eprtadiat 1407Gfa% aceaptable product hagaisg deqn progduced at130°C
(2130 [er?])! pefration Holo H'%YP’BW“&?’%BB%WM&WW“?WM’%F To

42.21 g of a"tRER By °i ks g added
6 fth 1 81’-}?1% %no @Ig any way.
6 5 Sy e SR iR e
bd) i m dg, the m xture was stirred for 3 mnutes with a 3- blade |rrpeller,

t hen the enul si on was honogeni zed

Trade Name Chemical Name
Aerosol OT-75 Dioctyl ester of sodium
- sulfosuccinic acid
Aerosol TR-70 Bis(tridecyl)ester of sodium
. _ sulfosuccinic acid
Lo Aerosol AY~E5 Diamyl ester of sodium
&0 sulfosucconic acid

All the above are manufactured by American Cyanamid.
Referring to the chemical reactions written previously, the average n forthe MPEG's used is as follows:
8 MPEG750:n:17 ;MPEG 3000 : n = 68 ; MPEG 5000 : n = 114. In general it may be said that n may range
from about 10 to about 150, preferably from about 15 to about 120,
The examples which follow illustrate the invention in various useful embodiments, but are not intended
to limit the invention in any way.
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25  for 3 mnutes with a VirTus honogeni zer.’ Anal ysis showed the dropl et
size to be about 1.44 mcrons. Exanple 3 Preparation of Surface-Active
[err]»l;)r butyl poly(isophorone car bOdIE 'g@}'ogirf_ng CARBOMX[ err] 30

Met h xypol yethyl ene gl ycol 3000 as Hydrophile The procedure was simlar to
t hat scribed in Exanple | except that Carbowax MPEG 3000 was sub- stiuted
for Car bonaEXAMEES5000. 35 Exanple 4 Dispersion of the Product of Exanple
3 In Water The su_lrface active polycarbodiimde described in Exanple 3 was
emul sified éﬂ'ﬁ@—the procedure des- 40 . cribed in Exanple 2. Analysis

showed t he o SRi5h of Bufisbe ASuvE &/ BB patv(REpHS fotid GbStinid T UiMo ARBOWARE" at i on of
Sur f ace- Act “.ﬁﬂ?'; : EET m""m'»‘-"“ 1‘.1'-"' 0 ar-potrT e —us| ng
CARBOMX| er T1—4% olyefiiorie g o 750 as Hydrophile The
procedure was mmommnm%%mﬁmmmmmw%wX
MPEG 750 ne afisocyakeiedhl R85 § Carbowax

Di sper sif@n nﬁs@mdmhmﬁmﬁmm&aﬁmh 0.50'¢ drBiSHuthiN bbtirdate (25% active
pol ycar bodi innisbeal 6if) was added mﬁm&&ez&awwmﬁu&m&m@mm g'6f al10% spltihegur €
des- 55  cr wiiglofiamefhyltiphenyl-2-phobptivlers 1-axideinyiate weérecheged et solelichevas lsated, with o Ut

13.724 i cr ostiring,ldR 140°C for 19 hours, then the sollds adjusted to 43% by the addition of 128.93 giPaifiyl Acklf)5 B1 |

Exanpl e 7 Evisl ppaductovas odolediaad packaged (10555 g)Elharinfiared sdecingy ofdivecsuffaceactivi golycar-
pr esencersof botlimideshowsl alinination ot the ISpcyanate peglk€2260 erirtwith foguationof the serbédiimide peak
pol ycar bodi {2A3&res)-of exanples 1, 3, and 5 were eval uated in comnbination
Wi th various anionic surfactants. The desired nonionic surfactant |evels
wer e obt ai nEEMBP2h| endi ng an [err] [err]-dibutyl

pol y(i sb%ho was not surface-active to the

pol ycar 28 5. The procedure S general, and is

Liolo g *ﬁrﬁﬁ%@rﬁ?ﬁ i e e
I

43.0 bodiimig th8 Mhixie was stirre NQ& - ;

49. 2 f1 oS W rAnalysisshawedthedmpletstzembeabouu44mlcmns

0.28 V\ater Phase 20 V\ate

41.33 Tri et wﬁne ' 0. 88

The oil phase 1s added to the water phase while stirring with a 3-bl ade

i mpel | er. Tmmmmm&oimmmmmMMWMWmm nut es
with a \dr TMethhgpalygthylenpalycol 3000 as Hydrapbild evel of the enulsion I's 26.7% Using
t he above procedure, a series of sanples was prepared as shown in Table 1.

I n this tabl e Theprbcedyre wer simietie thatdeseribed infxamplef éxsend thetCarhowpMREGA0POMNESSUl-r om
Aneri can Cystituiad fer CabawaNREG 8990.i ncr easi ng hydrophobicity, AY ¢ AOT < TR

85 Exampled
Dispersion of the Product of Example 3 in Water

The surface-active polycarbodlimide described in Example 3 was emulsified using the procedure des-
\_/ 4 cribed in Example 2. Analysis showed the droplet size to be about 1.82 microns.

Example §

Preparation of Surface-Active «/ w-Dibutyl poly{isophorone carbodiimlde) using CARBOWAX®
45 Methoxypolyethylene glycol 750 as Hydrophile _

The procedure was similar to that described in Example 1 except that Carbowax MPEG 750 was sub-
stituted for Carbowax MPEG 5000.

so Example 8
- Dispersion of Product of Example 5 in Water

The surface-active polycarbodiimide described in Example 5 was emulsified using the procedure des-
55 cribed in Example 2. Analysis showed the droplet size to be about 13.24 microns.

12
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30" Tabl e | 'I_Vbl : - _ ' Percent W. Ani oni ¢
Ani oni ¢/ Noni oni ¢ ‘Total Sanple - Exanples MPEG Surfactant

Sur f gehant Surfactant 1 EP-0 241 805 BY00 AY- 65 40/ 60
1.5 277 1 5000 ACT- 75 - 50/ 50 | 3.0 3

1 “ 5000 TR- 70 - : 60/ 40 2.25 4 2

3000 AvExpmple 7 50/ 50 2.25 40 5 2

%?(7)6 ACT- £ 2 luath mepmdhe@%égmpl§ 3,2nd 5 in the-pritsefice of Ania rfactantsAY?ggo

60/ 40 § he nonloflic ctive péllﬁrbodiimldez %mﬂé@%éﬁi 5 were evaluated ift @énifthation

2.25 9 wiiitVarious anion ctants. The'tediféd nonionic surfackfY ieVeis were obialnedhaq!ﬂélndﬁg v
Eval uati ons glynsippeil@Sphérotle ciftRdiitia)WhidhWad ibéuffadslactive & tiepolfshrbodiintidds Of

Bl Table |1 Nenhe! TH proséduris denbiel, and isapenawsxnce of Freeze- Thaw 5

Dr opl et Vi scQsioll phase and a watel ab&are Prepiirddatd have theYdlibwing ddmbesitiensSi z e at - 60
RPM - 48 fgours 18 days Appearance Trials (M crons) (cps)

at 47[err] at -25[err] of o0il Phase 1 Sbldds, & Mae8s (g) No
change -No chang@il Phase >4 10 2 0. 49 5600

No change No change >4 3 0. 64 3500 No. change

No change Exanmpile; 1 0.63 787 43N0. change 26N#Schange
>4 15 16 o%.w —dibupyl spoly(isophorone No CH nge No change

>4 6 0. 5§, carbodigmide) g change No cha ae 03%57 .
9.29 76 TOAMAREEGT NE0. G | - sepa- 0 ration 9+2&4tjon
20 8 85 Ol sepa- Ol sepa- 0
ration r at i!‘ognt%'&ﬁgg 0. 66 65 oil sepa- G| sepa-

0.ration % I dedy 25 Exanple 8 Preparation of a Water-di speggi.lse
Carbodi i m de usirel eI AMPAdEL hoxypol yet hyl ene gl ycol 750 as Hedggphile 30
To a 3-neck, 500 ml round bottom flask equi pped with a nmechanical stirrer

and t hennmonet erpygi ﬁ:aﬂi@&&ﬁ&‘m%&rs hasd Wille sBMRS Wik 3-bide Amitdr Ornd INRIsIBWRdn Of
i sophor ong dioin%is #eh fidnfogeriid for 8 nfirfdited With3a ViPHuS harRdgentzer. The solids level of the emulsion is
26.7%. :

Using the above procedure, a series of samples was prepared as shown in Table L In this table, all
anlonic surfactants are sulfonated soaps available from American Cyanamid. In order of increasing
hydrophobicity, AY < AOT < TR. :

30
Table I

Mol. Percent
Wt. Anionic Anionic/Nonionic Total

. Sample Examples MPE_G Surfactant Surfactant Surfactant

] i 5000 AY-65 40/60 1.5
2 1 5000  AQT-75 50750 3.0
3 1 5000 TR-70 60/40 2.25
4 2 3000 AY-65 50/50 2.25
N\, 40 5 2 3000 AOT-75 60/40 1.5
6. 2 3000 TR-70 - 40/60 3.0
7 3 750 AY-65 60/40 3.0
8 3 750  AOT-75 40/60 2.25
9 3 750 TR-70 50/50 1.5
45

Evalﬁations of Samples 1-9 are shown in Table il.

50
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CARBOMX net hoxypol yet hyl ene gl ycol 750, and 0.5 9 of bismuth Il octanoate
(25% active in mneral oil). The contents of the flask were heated at

10J et+] for 2 hours. The flask was t and the crude 35

i socyanat e-term nat ed CARBOMX net hoxﬁh%ﬁ?ﬁene gl ycol precipitated by
addi ng”the contents-of the flask to 500 of hexane. The product was
washed 3 tinmes with 50 m portions of #ﬁﬁ\qlthen dried over- night In a

vacuum oven. The infrared spectrum of rial shovved an i socyanat e
band (2240[err]). The yield vva the suré'ﬁ’('ﬂé i ve"

carbodiinide, 7 g of 1 #D pyI i ch & He) 40
Eixanfa (frz;apa[ﬁgqby th f tr ';- t S L0 % th

anpl e actl n amy 3t a s e
above |socyanat‘é—tajeTT§mg'H'aT'€d'§%ARBé€§¥—ne tsn'y;'erre heat ed

inasmll vial to-[err]jios \forpygo honDgRNERinge S Noléhadge then,4;oo| ed to

roomtengerature. ,After hour s I nfr d e m of the apove
material showed nb detec¥<d e |S§E@nate aﬁh‘ g g}odF Bsibl ity and

reactivity of the3above @d&dbodii 850 wer dlocchmingat o tiangke forsail ation

described 45 bel UCAR 620 ( 33% 450 100.91 g
D et hyl et hanol a§1 ne in '\/\Gét er (5 ; éﬂa%l. No change >4 0.40 g
Butyl CE#LOSOLVE 3 0.68 8 No change 4 dlogchanger 4

7.48 g 55 Wile gapidl yo38i rri ngidshe abggecHangéi HNo éﬁrngy:c at ijo;uvm’btg_? -
i ed carbodil m de

3- bl ade inpeller, 43.05 PHR) t he - _call
descri bed above W\lre ad&% and Stﬁq’l @gﬁﬁ*ﬁedq’ SePani nut e

Eval uati ons of the above fornul ation are sﬁ%m in Tﬁ{)ﬁ"g "L 14 EP O
241805 BY Table 1811 Per®®4t Oven 85 011 sepa- 011 sepa- Nkt hyl  Et hyl
Carbodi i ni de Tenperature Ti me ration - rafdenone

Remaining [err] 8[err] 0.66 S5 nuoeR)sepa- DowPlRpBUDS 0

in Polymer 10 60 ration ridtion 71
28.0 85 ,185 5 167 ' 25.6 93
200 Example8 O +300 20.5 104 220

5 : =—F300 19.2 15 127 260 15
+300 Preparation of & Wateiisherbifie Sarbodiiida usirg bivak MBihoslybeNRttiBrd bivobt50/a
CELLOSOLVE, H ; Base, met hyl et hanol am ne, pH, 8A uossll?%nyl(er, =

surface-active formof 1,3,-tri(Nisopropyl-N -nethylene carbodiim de)
hexane, 3 PHR Tolm 3-idek 500 $i foubd boftdin fssk pyuigped with a niedhBiyidab stitrecad WREthdnistesl Svpre
hexane was phaeged 2001 ¢fpmylciagtate,20.0 gi(0.0900 tnbie) of BophereyEndlisticyanate40® ¢.(8.0583 mole) of

bronot ri phe %mh@wmmgwmmosnmuﬂmmw 5% active Iromindrile
1,3,6-(N-is dnﬂr%d%')wnemmsk\msﬁlewmledamtyemde
modi f i ed®wi FH"VE "°F'§6 W%Mmﬂvﬁta!l@\es s ¢ftlecne
gl ycol with? ed&rﬂmew'ﬁg hemee- @bﬂevem
car bodi nmi df8 i9 yég;}ﬂ'ﬁ‘ °‘ﬁf'rr hpwed anisosyapatediand (2240

ATR To prepare the "surface-active* carbodiimide, 7 g of 1,3,6-tr(N-isopropy-N™-methylene carbodiimide)
\_/ 40  hexane (prepared by the bromotriphenyl phosphine bromide process (see Example 12), then made 47.8%
. active in amyl acetate) and 0.105 g of the above isocyanate-terminated CARBOWAX methoxypolyethylene
glycol were heated in a small vial to 50°C to form a homogeneous solution, then cooled to room temperature.
After 24 hours, an infrared spectrum of the above material showed no detectable isocyanate band.
The dispersibility and reactivity of the above carbodiimide were evaluated in the formulation described
45  below.

. " UCAR 4620 (46.33% solids) 100.91 g
o Dimethylethanolamine
in water (50%) 0.40 g
Butyl CELLOSOLVE ) 7.48 g
Water 7.48 g
55

While rapidly sfirring the above partial formulation with a 3-blade impeller, 3.05 g (3 PHR) of the chemi-
cally modified carbodiimide described above were added and stirring continued for 5 minutes. Evaluations
of the above formulation are shown in Table 1li.
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~e. Wet filnms of the formulation were drawn down on Leneta paper using a #60
W re-wound .rod,. then 30 - cured in aforced airoven. The thickness of the
drledrsoatlng vvas(12[err] 0.2 ml r]5 [err]. Exanple 9
Prepar’atlon of a Water-dispersible C%b%g?ﬂﬁe%e Prepared froma
Trifunctional Carbodlimde 36 To a 3-neck-500 m round bottom fl ask

equi pped with a nmechanical -stirrer and thernoneter were charged 200 9 of
amyl acetate, 20.0 9 (0.0900 nole) of isophorone diisocyanate, 10.0 g
(0.00200 nol e) of CARBOWAX met hoxypol yet hyl Fablel gl 5000, and 0.5 g of

bi smuth Il octanoate (25%active in mineral oil). The contents of the
flask were heated at 1 r] for 2 hours. The flask was then M%nldd
the crude 40 isocy Eé at ed SARBOWAX t hy mg e
preci pitated by add??%ﬁ E% {é-m entgﬁ%ﬁ' gﬁ flm of Bdngrhe
product was washed '

25[err] tg constant \/\/emgh14oThe yi el d fg t he producr., was 100% Tozgr %pare

t he "surface-active" ac%fﬁ@ 1 m de, g of

1,3.6-tri (N-isopropyl hyl ene car t‘fbdl | mi de) h@%dne (prepar ed2By6t he
phosphl ne bronide pr&3es@0@hen nade 4% 8% acti vesggpany! acetatepgagd 0. 105
45 g of the above iamyagmfe term nat%d CARBOWAX g@bhoxypol yet hyig § gl ycol
were heated In a smgl . vi to 70[err], then coo “to room tenperatur

The di spersibili tyng ?d %8Rt vi ty of ¥She above c#BBOdi i ni de were eval uat ed
In the formul ati on descri bed bel ow. 50 UCAR 4620 (46.33% solids) '
100.91 g Dinethylethanol amne in water (50%

0.40 g ButyNoesd | OSOLVE 7. 48 g Water
7.48 g % EP 0 241 805 Bl Wile ragEdI stirring the above partlal
forful ation wit GAR 4620 é ?’l’% amipe|

nodi fi ed carbo R 1P o wf%?ﬁé’d’"&%“&ﬁw %- é‘lﬁ"for
SOPIojf -1 de) he; q,oilhe
ﬁl § broiot henyph phnebrom W
mod

5 minutes. Eval(

Table I'V Rerce rb-m(N-isopropyl-Nf-meml e carbodiimide) h

Car bodi i m de TW&_ y exans ified with 1% of an
Remai ni ng [ err laz2 gimole. mo‘rllvl?%( é"sgh%polg%ﬁmglﬁ% gem'ew'arwel?'ﬁ"f
Pol ymer 60  14(Q. The percent of carbodimmil® remaining unreacted in the coatiig was determined RATRZ®: /
85 185 . & Wet films of theFormulation were drawn dowrdéh-Leneta paper using a #60 wi é R:

93 200 3o " cured In a forced airBven. The thickness of the'ifie@coating was (1.2 £ 0.2 musisosig 104

220 5 "~ +300 _ 7 260

5 Example 300 1.1 20 Notes: a. Formul ation: UCAR

4620, Butyl CELLOSO_VE 16 PHR, Base, Dinethyl ethanol ami ne; pH, 8. 4;
Cr ossl i nker , Pieparatis Natengispgreibler Carbodih f@eBelzared(ﬁttmas'l'd{m_qﬂquchbedmt!b\yl ene

car bodi i rPFde) hexane 3 PHR 25 b. The

1,3.6-tri (N-isd| Biactnerh ﬁouﬁ'blP WMBMPP drivithey mpcbanionb stivarsand thepmemater weren g
the _bront ri FREALETI sﬂsop'pmeﬁ'!somwwmweq%

. The 1, = [obRismuth § neate £25% aetive in mineral
gU §a| | 3, " at 100°Cfor2 hours. meﬂgskesvt:as then cooled and the crude
4)‘ nal methoxypolyethylene giycol precipitated by adding the contents of the

flask to 500 ml of hexane. The product was washed with 50 ml of hexane, then dried in a vacuum oven at
25°C to constant weight. The yield of the product was 400%.

To prepare the "surface-active" carbodiimide, 7.0 g of 4,3,6-tri(N-isopropyl-N-methylene c: carbodilmide)
hexane (prepared by the phosphine bromide process then made 47.8% active in amy! acetate) and 0.105
45 g of the above isocyanate-terminated CARBOWAX methoxypolyethylene glycol were heated in a small vial
to 70°C, then cooled to room temperature.

The dispersibility and reactivity of the above carbodiimide were evaluated in the formulation described

- below.
50
UCAR 4620 (46.33% solids) 100.91 g
Dimethylethanolamine
_ in water (50%) . 0.40 g
55 Butyl CELLOSOLVE ' 7.48 g
Water 7.48 g
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isocyané"t'é'-"{fétt".;‘rﬁ'n'éi't: éd; CARBOMAX net hoxy pol yet hyl ene gl ycol wi th an average

mol'ecul ar wei ght of 5222 g/ nmole. 30 d. The percent of carbodiimde
remai-pl ng unreacted in the coating wasEPd4esesiBied by FT-IR ATR e. Wt
filme-0f the fomulation were drawn down on Leneta paper using a #60

Wi re-wound 1 0Gupih Ripidly Shiigfihe dBovd ﬁﬁﬂ:@bﬁmﬂ‘é@&mﬂi&kﬂtﬁ#@@?ﬁﬁ’&ﬁ%ﬂ“' ed
coat i ng Vas eaig mo@fiddlcaBedimitb besbrib8abevd Wiré ddded dnf btindng fdr § mividtes) Evaluations
Pr epar at i on ofdhe @ove¥biulaldnREshtwrh Tatleavbodi i m de To prepare the
"surface-active" carbodiimde, 14.0 g of
1,3,6-trs(N-cycl ohexyl -N -net hyl ene car-_Qhodi i de) hexane (prepared by the
hypochl orite process (see Exanple 13), e 47.8% active In anyl 40
acetate) and 0.211 g of an isocyanate-tern nated CARBOMX
net hoxypol yet hyl engeggbycol (average nol ecu% b ' g 972 El cgn e
heat ed Ig a srralrb“%'ﬂbg. t\ﬂQe'SOC tgypgfain a g 3; 0 % SOF& n B Bours),
then t he®sol uti al | owed 3 3 Anp r pectr above
mat eri al shovvedgﬁ%_d'gt'é‘tt':‘ ab miinttet at Dojinl B I Sp et Fty-end
reactivity of thep"gaugoface-activas 1,3,6-tri(Neggycl ohexyl-N a8eghyl ene car-
45 * bodi i m de) agﬁ wer e eval uaged in the fgégul ation described bel ow

S i'r’ds)

5

UCAR 443]  (42. .36 g Di met 88k 8t hanol ani ne
in water (50% 93 200 +8000 g Butyl CEplL&SO.VE

3.74 g Water 3.74 55 Wile
rapidly stirri r?g‘)% h%ngove parti aP formul ati 3%“\9\& th a 3-bl adg7|' eller,
1.98 g (4 PHR) Y&7 tR6%heni- call P nodified #8PBodi i ni de descliibed above
were addgd and then stirring continued for 5 mnutes. Evalu- ations of the
above fonmul pofepn are shown in Table V. 16 EP 0 241 805 Bl Table V Oven

Téwper at ure Ti ne ' Met hyl Ethyl Ketone [err]

(m nut es) a. Formulation : DOAR 4§20 Ut CEIROSOIKME, 16 PHR ; Base, Dimethylethanolamine ; pH, 8.4 ;
73 10 : Crosslinker, surface-active form 6101,3164(N-Isopropyl-N'-methylene carliddiimide)hexane, 3 PHR.
126 85 85 b. The 1,3,6-ki(N-Isopfopyl-N-methylene carbodiimide)Shex@®e wWeB( prepared using the

5 bromotriphgnyiphoephine bgmnide process ; percent NCN of theory of 84%. +300 15

Not es: a. For rfufiehdfhi(Nieonropy-Namethyleng casodiimise) hexanewas chemicellymagifiedyith 4% of an
Di et hyl et handfogyingie-tenpingjed %BOWAX“PFR‘VPBWEW"QS'Y“U"@% Average molecular weight of

face- act i ve2o¥mpia -t ri (N-cycl ohexyl - N - et hyl iinid
hexane, ¥ PHRE deic #ﬁde@;;n i mBabisoly o soali v s 9 j?
per cent. N of %mﬁé‘:’mﬂ?@é@% . :,a::%%% Ogmiw e Tene

carbodi i m de)  hexane was chem ca Ted W
| socyanat e- ) ed CARBOWMAXnet hoxypol yet hyl ene gl ycol with an average
mol ecul aggwef of 972 g/ nol e.

Preparation of a Water-Dispersible Carbodiimide

To prepare the “surface-active™ carbodiimide, 14.0 g of 1,3,6-tri(N-cyclohexyl-N’-methylene car-
bodiimide) hexane (prepared by the hypochiorite process (see Example 13), then made 47.8% active in amyl
'\_/, 40 acetate) and 0.211 g of an isocyanate-terminated CARBOWAX methoxypolyethylene glycol (average
molecular weight, 972 g/mole, were heated in a small vial to 50°C to obtain a homogeneous solution (< 2
hours), then the solution was allowed to cool. An infrared spectrum of the above material showed no detect-

able isocyanate band :
. The dispersibility and reactivity of the "surface-active” 1,3,6-tri(N-cyclohexyl-N’-methylene car-

45  bodiimide) hexane were evaluated in the formulation described below :

UCAR 4431 (42.3% solids) 55.36 g
. ' Dimethylethanolamine
. in water (50%) 0.30 g
Butyl CELLOSOLVE 3.74 g
- Water 3.74 g

While rapidly stirring the above partial formulation with a 3-blade impeller, 1.98 g (4 PHR) of the chemi-
cally modified carbodiimide described above were added and then stirring continued for 5 minutes. Evalu-
ations of the above formulation are shown in Table V.

16
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d. Wet filns of the formulation were drawn down on Leneta paper using a #60
wi re-wound rod, then cured in a forced air oven. The thickness of the dried
coati nmms(l 2 [err]0.2 mls) 30.5 : gpouilggspd- Exanple 11 30 Preparat|on
of a V@,‘ér di spersi bl e Carbodiim de To prepare the "surface-active”

carbodi i m de of highersurfactant level, 14.0 of 1,3,6-tri (N cyclohexyl-

N -met hyl ene carbodiim de) hexane (prepar ed by the hypochlorite process,
then nade 47.8% active in anyl 35 acetate) angagy of an

i socyanat e-t nni nat ed CARBOMX net hoxypol yt hyl e‘r're—gg'y'c-o‘l (average nol ecul ar
wei ght 9729/ nole) were heated | @vensmal|l vial to 50[err] to obtain a

honogeneous sol ution (< 2 hourgpeﬂﬂéﬂrche sAimei on waethy D BthylOKee6he
The di spersibility and reactl Sdctiye” Double Rubs

1.3,6-tri (N-cycl ohexyl -N - net M@nz par- bodilm de) hexane were evaluated in
t he-fornul ati on descri bed bel o 6 UCAR 4431 *42.3% soliddP

55.36 g DBerethyl ethanol ani ne®l nidBter (50%RS - 126

0.30 g 45 But84 E85LOSOLVE s 1

3.74 g Water 93 5 72 g Wile
rapidly stirring the above p a? gorrrul ation*with a 3-bl a&é" I npel | er,

2.11 g (4 PHR) of the cheni - c4f y-odi fi edScar bodl i m de3@@scri bed above

were added® The stirring was continued for 5 minutes. Evalu- ations of the
above formul ation are shown In Table VI. 55 17 EP 0 241805 Bl Table VI
Oven Tenper at *  Tine Met hyl Et hyl Ketone 5

C [err] . 4ok Ny 1; Butyl CELLOSOL ubI ePlE\iRUbgasg,OD 140
2 20 PHRm:l'gig qﬁ%i‘i: surfaoe-actggmn 3%3 @d:ydohexyl-N'-meth;lT::isrgglirﬁ)

200
e progeds eo?yu'?aldss E‘ase
hiseivet % b e o
byt he ypo I orite pr ocess ‘ght

~ +300 Notes: a. E ',,@EJR' i%,ﬁ{;
Di net hyl et hanol g_ni}hgqﬂsqﬁﬁy
surface-active &.Qﬁmyg-f
hexane, 4 2#@HR bfgrﬁ?gmr,jlnker was prepare
peroent NCN of b wetffiyns\whthe formuiston Were dra@n dowd.on Léretd lﬁ@&#ﬁdwﬂ-woﬂﬁ‘&mluf‘eﬂe
car hodi i mi de) hmamdefﬂwﬁhmihléhmmbeﬂed\%ﬂﬁig\z 123 + 0.2 mils) 30.5 £ 5 pm,
i socyanat e-t ermi nat ed CARBOMX net hoxypol yet hyl ene gl ycoI w th an average
nol ecul ar weiExanpl€ 01 of 972 g/rmle d. Wt filnms of the fornulation
wer e drawd® down on Leneta paper using a #60 wire-wound rod, then cured In a
forced air o\/reparatipnol u=.;.'-;.-'.--..~ bief Castiegdiimiilej ed coating was(1.2 [err] 0.2 nils)
30.5 [err]. 5[ r. e12 25 Pre aration of
1,3,6-tri (Nig @f highprsurfactaatiemels 14.0 g of 1,3,6-tri(N-cyclohexyl-
e) exane (prepared by the hypochlorite process, then made 47.8% active in amyl
85 aoema) and 1 02 g of an isocyanate-terminated CARBOWAX methoxypolyethylene glycol (average
molecular weight, 972 g/mole) were heated in a small vial to 50°C to obtain a homogeneous solution (< 2
hours), then the solution was allowed to coo,
The dispersibility and reactivity of the "surface-active” 1 1,3,6-tri(N-cyclohexyl-N’-methylene car-
bodiimide) hexane were evaluated in the formulation described below.

N “
UCAR 4431 (42.3% solids) 55.36 g
Dimethylethanolamine
in water (50%) 0.30 g
45 Butyl CELLOSOLVE 3.74 g
_Water 3.74 g

. While rapidly stirring the above partial formulation with a 3-blade impeller, 2.11 g (4 PHR) of the chemi-
50  cally-modified carbodiimide described above were added. The stirring was continued for 5 minutes. Evalu-
ations of the above formulation are shown in Table VI.
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Into a 3-neck 6000 m, round-bottom flask equi pped with a thernoneter,
nmechani cal stirrer, and press- ure-equalizing dropping funnel were charged
484, ?%g (1.847 noles of triphenyl phos%pio:}? &E 2585 m of 30 dried

met hyl’ene chloride. The contents of t were cooled to 1[err]. then
295. 297 (1. 847 noles) of bronine dissolved In 200 m of nethylene chlofide
were dropped Into the stirred tripherfEab¥@¥Ehi ne sol ution over a 1.73-hour
period whil e nai nt ai nigagesk he tenperature of the contents of the flask

between 1 and 6[err. Ewﬁé e ad n of 377. 79
(3.733 npl es) of tril. 'Fg{m%aé wergﬁ ed to%ﬁ %1 1'T(B;;hosphi ne -
bromi de sol ution O\Le.lE..a.E_.S__hDur sminuteshi | nper at ur e
bet- 35 ween [err] epdpd@rr]. To prepare the nul tiyfggncti onal car bodii m de, -
220. g (0.5132 nol e)8sof2@53, 6-tri (N-isopropyl - N - nygw! ene urea) hexane
were added portionwi@e 2@0the stirred sol ution of #30®wtri phenyl phosphi ne
br oni de gol uti on oR7 &1 hour peri b whi | e mai nt #30ong t he tenperature of
the contents in the flask between [err] and 2[err]. After the addition of
the urea, tNetezontents of the flask were stirred for 1.75 hours. 40

Af ter the reaction period, triphenyl phosphine oxide and triethyl amne

hydr ogen br orniad Bommelatient UCAR 443) ; Buly CELhOSORVEN 15.© PR ¢ Bases Pinethylethanolaroine, 0.63
cont ai nifg t héHRapBAN2i; Arogelinker masfaseactiveifosm ot tohe-EiN-typighexrtl-methiane carbadiiroide) |
car bodi i m de \M&’?"?I‘Péﬂ"ﬂwashed with 41759 of coI d wat g@u The poI car bod| i m de

sol ution was eénlta ylqu J‘M’ﬁ;f( 459

nbar). The va
% )
hexane. The ex racts vvere or m a 'c sol uti on

1,3, 6-trP(N-i
of the wlt%@onal car bod| I mde In hexane The hexane was rem)ved usi ng

met hyl ene chl &
h d
fhe«‘nthetrlp Iénwgtmﬂ 'ﬁé g\{?ﬁi nnfm&r&%ﬁte

a roto-egap at 38C (153 nbar) until 350 m of solution renmained. The
sol uti on waprepathtioh by, 56 N-méthyidnb Garbdalkiide) he@nd €Xane renoved using a
rot o- evaporator a ar € Inirared spectrum of the clear

anber oil shouséla an&on,rsgaoraa-aMbuomﬂdskemppdd Witk h¥dmhonietel, mechbhieal Stiver, arldpebiss-n de
sol uti on, weehualiziny deppin§fuand ware caryeli48450¢ (1.6426l0les dBtriphdnyiplisphinsiand 2685 iy of Of

14 nPa. sso( Lufed/nistiylpne chioiie Thée cabentsiijhe fiddkovesnesoled koet?C, tar 2052y (BR4Tmales) of
viscosity mmmegmlvédénzqo.nﬂ'mwbmeuomwelhdmmMdsﬂmmwmmpmsoluﬂon

Titration o¢venm1.z3-b mein MQHWMWM@OM@MQWCme
J. Synp.. Seffter “P 349 " 5‘9@3 094 W dg £3-CRrriey phivlethylaminecwere gdder (19, thet
26. 8% (t heo Ph°=ml9° W%%P%MP‘F W*’JP‘"HVE‘GHE@?H"&P% 3.

18 EF¥0-
1,3-6-tri (N- c Pmﬁ]% le) (meg-w-m::ylene
Tri function ] n by agg;;g ?ﬁd i

r ound botto gg"' '?

st\ld;rer re -'g’l'b; m gdl um
hydf oxi &fde n afdBa talni

(3.628 ol e \mslmaﬁwms@wm mmaﬁ.b Jaa.smmwes " %hmawl

mai nt ai ni ngmbmgvg,amﬁ,rnﬁ&mg, ween -3 and 5 err| To prepare the

car bodi i M de, Thé mefilerd chidadivas Boh Ribvealusidg a?r,oﬁ.ewofawr em@lm%ar)[\irhema&mw ene
t hi our eags heusgaduaRy incféas@blg 67 mbae trhy 11,8,6-i(N-RbRdpyle-metiiencckelRthintide) hdk@neswds! I ed
hypochl or i t theseiradtediiomthaddphenyphosphinsiogidgresidud eith fédr t1400ini) portivsisiof his@ne. Tie eidfadts

t hi our ea, t verefittexexd, them canabined torforinoa ¢ledn salution uftthd reuliifunicicnali casbodiimida dn ezempeThat ur e
bet ween 5[ ehexhneswrs réhaved aing Bireto-evaporetat at 39C (153anbas) autt 350 obsolutienvemaiasdeThet 0
[err], thensdtien wagsafilersd, sind mostobihe regreisina haxgnn remevedusingra rotgyeuaporatdn et 1@ C
phase wa®i | meskd to renove residual sulfur, washed with 100 ml of water, is

then dried ov Jihp Infisred sppetrum-of ha gegs amber g shawedsderoe parbeiimidecband (2130 cm-). The car-
bodiimide solution, which was 94.2% active in hexane, had a Brookfield viscosity of 14 mPa.s (LVT #1 spin-

die at 60 rpm). The equivalent Gardner Bubble viscosity was 0.144 cm?fs. The yield of the carbodiimide
was 80.3%. Titration of an aliquot by the procedure of Zarembo and Watts (Microchem. J. Symp. Ser., 2,

85 591 (1962) yielded a carbodiimide functionality of 26.8% (theory 32,0%). The theoretical functionality of the
matertal was 3.
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After. drying, the organic phase was refiltered, and the nethyl ene chloride.
renoved using a roto-eva- porator at [err] (459 nbar). During the renova
of thesnethylene chloride, the tenpeéﬁ Yipo¥B$ Oradually Increased over a
2- hour “period to 50[err] (9.3 nbar). e I.nfrared spectrum of the anber oi
shoméﬁ*large car bodl i m de band (2130 [err]) The carbodiim de sol ution was
90. 3% act i veEX®IPRJR | i de In net hyl ene 20 chlorrde Theyi el d of

car bodi i m-de_wa %LG-T i Ko! 9;. an-allouptisthe

and Wates vyi peteeh S ear foct : ' 800

25.5%. Th )e % pocHlprs o |y of the ma- terial was 3. 25 O ains
d f th

e 17 o o hak i bl ;g%?q mwewamm

resi due of awhyddbiePBOPCInen26A0Y g}3.628 ofb)FchiofiiE wike bubieddiito theSeslc whtéFsolution while
carbodi i m depgh@Rg the Bmpbidtud befVebrrlisandiscen organi c conmpound having a

Rydr ophi | joC S ereRpRipare W catbodlifias; 1730824 (0.2978 inbled) af 1,38-Ei(Nscyclolxyl-NSmethyiéne thivures)
reacting w t Rexaneéin 818 g dfingiylghe@hipride #erd aifdedo the gfimed hypbehlariecolbtion iober a3evkess on
of _a said capéiodianbdiie agditomof the thiburea, tha recictibniwas rircfor hogrs while malhtaining the temperature
surface- act i vetwesnisyana BITOTHeicoritahis oftfie redcinr werd thenropled th-5C Shendtieotganiciphiasepaparited
group consi sfromipe whtetiayet. The orjaniophase whs fileditayemove résidysl sulfun weehed with18ml of water,
guani di nets | Sendred ovaraight dverabedef 0.4 prilopulgr Blaviisi i de 3 A surface-active

pol ycar bodi i mi chftersirying, &Pmﬂmﬁfﬂm"sa'&"h oride removed “"“9”°‘°'°""'
hydr oxyl - conPeftes 8 §8°¢¢4S9 S‘?&“‘QB‘?‘PQEP&R 5/
is al koxycapmaiﬂﬂg'ﬂmgg ?ﬁ:‘e
preferably b

oxi de) - b ed°l aﬂ?ﬂ"‘?z )ﬁ;ﬁ "°2‘f“’wr‘?r?
potycar bodi | ¥f J e 0 propat re a rmno | spe

branched pol y AR i mi de, V\/m ch preferabl y has the generati zed structure:
45 [err] wherein: Mand Q may be the same or different and each represents
the residye efanfisCOMpound adapted to function as a site for branching ;
R'*and R'" may be the sane or different and represent an al kyl (including
50 cycl oal kigimeYorahy Contratihg Stated': BE CROERR GBAY DIILUMY SBe or contain
cyano, nitro, halo, alkyl sulfide, dialiylam - noal kyl, substituted sil ane,
al koxy, and ar yl. axyrfac®adtive mlycariudiinide dfthe foningla | t ut ed speci es of any of the
forego- img; R' represents the sanme or different .al kyl (i ncluding

cycl oal kyl ) or aryl diradical which mayReoftBin cyano, nitro, halo, alkyl
sul fide, dialkylam no, substituted silane, al koxy, and ar I 0X m)r eties,
and ot her sub’hefs‘t'ﬂt'%!@ﬁd% & hyeophgbic.opaanig porpnoun %??F“!?srs
0to 12, n |§'§°P8”'€?°'?HW“‘S°?’QP°§“’“ Vi 9§"!d’??5'm8’°95'ﬁ ﬁg‘%’ @g
sur f ace- a%t | §ble plapastingwht F‘F?Hd s apd X ina gus P¥1 e %‘”d"“d"

br anched pol §% ﬁ%&tofl raI | eq |s8|g%f‘h]r-eu§05

Bl Exanmple 1 n Jan
i ge! i QH m-doﬁtglning

car bodi i m de

tRenonet S 2 Gk wepo R £

: I

and 426. 99 gu sodr um hydrpgx'? dee ﬁ asic vvat gr ssoI ution
was cooled to - _ ory%élm&mr(ﬁae St ai® Whsrdin Rfismhrard P @ WRRGUISP6HDS) biafchbdnt O

bdferablihasitha béhertzell Biructupytper at ur e bet ween - 3+ and
M-[(R"NCN-R"")p}n — [(R"SNCN-R"")~Qlq

wherein : M and Q may be the same or different and each represents the residue of a compound adapted
to function as a site for branching ; R"and R™ may be the same or different and represent an alkyl (including
50  cycloalkyl) or aryl, radical or diradical which may be or contain cyano, nitro, halo, alkyi sulfide, dialkylami-
noalkyl, substituted silane, alkoxy, and aryloxy moieties, and other substituted species of any of the forego-
ing ; R” represents the same or different alkyl (including cycloalkyl) or aryl diradical which may contain
cyano, nitro, halo, alkyl sulfide, dialkylamino, substituted silane, alkoxy, and aryloxy moleties, and other sub-
stituted species of any of the foregoing ; and whereind is0to 12, nis1t0 6, mis3to 5, pis 1t0 6,and q
55 isOtod.
5. A surface-active polycarbodiimide of Claim 4 wherein the monodisperse, branched polycarbodiimide
has the generalized structure :
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10 "To prepare the carbodiinide, 173.92 g (02913 m:ies)—e-‘r\
1,3,6-tri (N-cycl ohexyl -N -net hyl ene thi ourea) hexane in

met h,;LI ene chloride were added to th hypochl or w'”.u m,
3-m; 'mite period. Afterthe addition gra%#e&'?%'our ea, @ H "

for "4 hours while maintaini ng the tenperature between 5 and 8[err] The
contents of x@mpleddctorwere then cooled to-[err], then the organic phase
separ at ed fromthe wat er, ered to renove
resi dual sULERArEtog ALl i - S 5 —aF-Ee—0Bt ni ght over
a bed of 0. fter dry| ng, the organic phase was

gg{'e'rtrje“(?g&;‘g:n b&lam%;iﬁu.g% %MJ pei ha% b at
é@@em ﬁ%
n

t enper at ur e \asq ubB E&l Ile

nmbar). The Lhg a g_r ol | showe arge ca 0||m

band (2330[ erf, mpi&l@.e hh@ﬁs)‘&ﬁﬁ&@-@l(l@%:ﬁ

I'n et hyl engagdd in siﬁsarglodﬁaemﬁm cmwe faddedtd mdtﬁmdﬁmn&mi%waascmmen
of an al i quOSdayd. alst thieaBdi of ths thibuféd, B8 Ractiah Was/Nit foisd HouR WHIRIaIntAHig Y temperature
carbodl i m 54 4nB8ICL The coitenthBf thdfeddtdr@ers theRdoled b ~5°C| theritheciganic pkadb separated

f unct i onal i fromn thé wdter layer: THeorgasit phaseswes filterds to ¥emaveresidihiaulivg, whshed withce10Cohdfwater, i NQ
St at es: 1BE tGeh diled Biern(gBt ¢vér 4 Hed lof 0.4Jm BBuldr sieyess ur f ace- act i ve pol ycar bodi i m de
of the fornul At@GinfagxhevrgeniccabaserwaR réfilfered, padthejmethyigne ghibridd remsvedhysing @ireferavac
conpound com'wm Wmmﬁmﬁtfa‘m}@tﬂfﬂﬁm !‘ estijogde, fe tampemtureamasgradually an
organl c co P?F?d)l“tﬁ?f'ﬁ' ‘Péh@!”ﬁ'??@'!ih%ﬂ'ﬁ'ﬁ&l

oup c ?5"“"‘8'5‘]’%"361’ g:’\ﬁ?’&'i H |"1“Fr19 é% garbodijmide in methylene
f pRfuinot4remba and fatts
fungltol onal Ogﬁa ?"ie"t é‘éf“’g"é'?' %?QW Pogreat Bmaflwa;g;"eﬁ‘n X

s selecte ‘he group consisting of urei- dlnone di azeti di ne thione,
N-acyl urea, guanidine, isourea, isothiourea, and carbodiimde. 3. A
surfacezgctégﬁnpol ycarbodiimde of aim1l wherein R is a residue of a
hydroxyl - contali ning 40 poly(alkyl ene oxide)-based surfactant, preferably

I s al koxycagramsh for i CentiastingStatdsk\BECOR DEHROEB e NDSEUNI tes (n)
preferably being from 15 to 120, and especially the poly(al kyl ene

oxi de) - based 14 anfacedciepolpcabtiindde/gdthe Yoahdly | ene gl ycol . 4. A surface-active
pol ycar bedi imi de of daiml1 wherein RIs a residue of a nonodi sperse,
branched pol ycarbodii m de, which pref eRa¥yRhas the generatized structure:
45 [err] wherein: M and Q may be the sane or different and each represents

the residu e'”'!ﬁ""hR @ awsppkabioropgania aemnousd caataiping ptieask typ casbadiimitle ergups ;
R''and R'" Risa nmcwpm'\ﬂf'ewnﬂwmmﬁw%mat!fﬁsfav ctignal gegua gt g
od y tepaiion gfa sgid cerbpdimide

50 cyckdal °f"°6 n‘%MWP tndXdigp ergyp

3?229, n;‘& ¥ P;%@P\‘Hﬁﬁj 8?9‘%? noal k[vﬂl subst i tu%&wl | ane,
oYl 0al y1 ). Riudioth oolef S M %}‘éﬁf Léaﬁ'
sul fide, d| em
and ot her sy Vet ;,g,ﬁgﬁ,ggmes of any or%o ng ; ere n d S

fQrego- |ng"i
0 to 12, n I s4labigrabe-aciie qp%ly&rﬁdaiirﬁde & Cain 4wﬁ£}ei§Ri§£‘ﬁLsi9u£anﬁoﬁoc&p&r@eﬁmnéredp‘
sur f ace- act gokRarbétiniRe whiehl brleft=8 hed thé-herbrdtizad YARKAYI:N t he nonodi sperse

br anchegs pol ycar bodi i m de has the generalized structure: 19 EP 0 2 41

805 Bl [err] M={(R"sNCN-R")Jr, - [(R"SNCN-R"")~Ql,

wherein : M and Q may be the same or different and each represents the residue of a compound adapted
to function as a site for branching ; R”and R"™ may be the same or different and represent an alkyi (including
s0 - cycloalkyl) or aryl, radical or diradical which may be or contain cyano, nitro, halo, alkyl sulfide, dialkylami-
noalkyl, substituted silane, alkoxy, and aryloxy moieties, and other substituted species of any of the forego-
ing ; R” represents the same or different alkyl (including cycloalkyl) or aryl diradical which may contain
cyano, nitro, halo, alkyl sulfide, dialkylamino, substituted silane, alkoxy, and aryloxy moieties, and other sub-
stituted species of any of the foregoing ; and whereind isOto 12, nis1to8, mis3to 5,pis1to 6,and q
55 isOtod4.
5. A surface-active polycarbodiimide of Claim 4 wherein the monodisperse, branched polycarbodiimide
has the generalized structure ; :
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VWher ei n: [err] and [err] may be the sane ordlfferent and representorganic

resi dues which do notsub- stantialiy Interfere with the ”mmﬂmmmmlﬂu"l
carbod.u mde for its intended purpose ; and Dis an orga

and r,*5, t, xand y are 1 to 6, or theERR#IBMEPYed structure’ [er™ 235 *

where‘l‘ﬂ: [err] and [err] may be the sane or different and represent alkyl

groups having 1 to 12 carbon alons; [err] and [err] may be the sane or
di fferent -and represent hydrogen, al kyl (including cycloalkyl), aryl,

aral kyl, al karyl, heterocyclic, cyano, nitro, halo, alkyl | fide,

di akyl cam noal kyl, silane, al koxy, and aryl oxy groups, N&¥mR substituted
species & any of the foregoing; Z is the residue of ound "adapted to
function as a sitesfor branchl ;. and wherein a, b, and re 0 tp 12. 30
6. A surface-acti %e Tﬁ%’e‘\‘“@?‘ﬁ‘m%ﬁgl frﬂ! -Nﬁﬁ'c&ﬁ)sper se,
br.anched pol ycar bodi | m de [ s tr| (N-i sopropyl - t hyl ene

carbodi i nmi de) hexane, 1,3, 6- tr! cycl ohexyl - N - net hyI ene car- bodlim de)

hexane of® 1,3, 6-tri- (N-n-butyl= ~Rret hyl ene car bodi i m de) hexane. 7. A
surface-active polycarbodii mde of cl a| m 1 wherel n Ris a residue of a

poydi sper se,yld 4, @%ﬁ‘ 9&}. a%ﬁ'réli&ﬁes%lcﬁ‘ o
poyfuncti ongjg b®R'hn Qgga l-
mono-, dis, daB¢la rrls—g:ygrldga,uma,to,gg ﬁ@;a%a |p at I'C |socyanat €s wherein
t he cycloal | phatic noieties con- tal n from5 to 7 carbons and can

besubstituted with al kyl having 1 to 6 carbons, and oxygen, and the satu-

rated aliphatic noieties cqptaln f l1to 1§R) arbons gherein the nmono-
and triisocyanates are op® e!!al-(@ dﬂ%ﬂ‘m ng an adm xture in
aqueous @edi um of: (a) a hydrophobic po (5?5 odi | m de, and 40 (b) a
surface-active pol ycarbodl i mi de accor di o’@anyone of clains 1 to 7 and

optionally (c) a suppl enental sufactant Nc&_gﬂ cross-1linkabl e conposition
conprising an adm xture of (a) an emulsion of a carboxyl-containing resi n

or neutral iz d [, Led ter sol ubl e or gani c reS| n, and 45 a
surface- 8¢t | ?X %5’ ';?’B 1 e 6 ':B?W“&’Pc?zﬁ"a‘i’m/ or
(c) f ant err}[JI g @%"ﬁl "5 g;( ‘:E%gy

surfact an

conpri si ng agg . cWeF'eﬁn ong g"eres ue '?fﬂ?"c
conpoundgpnt ai ¢ m% .gm%ws Kea ofycapiRidtmicd”
pound havi ngg q h@ﬁﬁ H_Q{{g%g%u“& % car
capabl e of fbﬁﬂﬁﬂdeﬁﬁbx&ﬁafom ﬁe-ﬁ'ﬁtNm-bbﬂm ng an
enul si on conpr7. Wsw&mwmaam%&%nmubm . linear po

car bodl i mi depdimitds, frbferabline residiid GFaPolictivial goREABimios PED) e-ﬂradmetneieamoﬁbms 1
to 7, whes einfonb{di-, sndtd-cyeicalipieatic of sataratbdalptiatitTbotpanates whereln the cyticdliphakiymoisties shiTed
in situ in daimiems$ to 7oérbdns endusnlbeospbstitniod wittalityDigkivingl 16 carfichs, ahd Bxyhdpshdte sataki Ng
a Cross- i nk zatedaliphatipmeieties containdeomiiites 18 ngrbonsy wiretgin theunornaraitiiitoayanatesidre optional.
car boxyl - cont a8-Aneulsiensiomprisinigan admibduré ih@queadt medamb! ycar bodi | ni de accordi ng
t nyone of c{ah# kydrophoblg pgilycarhodiiide,20d (c) an enul sion according to claim
8 I3. At hod (P} dfecerstive polymibadiimidg agoasdins Soyanyane pftclaims Y 7 pedsptionely o
neutralized, ciAHPR r-sol yble or an| c resin conprising: (a)

m xi ng said r : ctlve car bodi i m de of

anyone of claif a"f"'f's %faﬁﬁb%y'mm'lgﬁﬁsmﬂ 'f%ﬁ"?ﬁj‘ SPEORyaid; water-solpblenroepicresiay
for mul at gd A&h&:ﬁ& H6ifimie SLcBRg bo SRS R4 Gh 7 Shty ™ Tor the
ga% “emulsiod a ng |

Contract | ng St to Claim 8, and optionally
{d) a supplemental surfactant.
- 10. A method of making a surface-active polycarbodilmide comprising reacting, in the presence of a
- catalyst, a hydrophobic organic compound containing atleast two carbodiimide groups with an organic com-
50 pound having a hydrophilic segment and at least one functional group capable of reacting with a car-
bodiimide group.
11. A method of making an emulsion comprising mixing, in aqueous medium :
{a) a hydrophobic carbodiimide, and
{b) the surface-active carbodiimide of anyone of claims 1 to 7, wherein the surface-active carbodiimide
55 preferably is formed in situ in 2 matrix of the hydrophobic carbodiimide.
12. A method of making a cross-linkable composition comprising mixing :
{a) an emulsion of a carboxyl-containing resin,
(b) a surface-active polycarbodiimide according to anyone of claims 14 to 7 and/or
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1. A nethod for preparing a surface-active pol ycarbodi T/ de of the fomota -

[err] wherein RIs a residue of a hydrophobic organi c c g
at least two carbodlimde groups; Fﬁﬁﬁmfﬁﬁb‘iue of an m ‘m
havi r‘lg a hydrophilic segnent and at [east -one functlona roupt C

abl e ot react| W|t & car odi | m e group; and Xis a groupforrred byt he

R °fc|§|a s e g RGPy e oy souite
ur eti di none, 'C*"'é @%ﬁ%%@%ﬁ@éwﬁ&&%ﬁﬂ%&ﬂiﬂ 90 e 117 g
i e’i\g&@@

| sot hi our ga, a mb

cat al yst, a hy rop obl ¢ organi c conpoun cont ar n| ng at eas

car bodi i mi deﬁm%mé&mwégﬁmsc,ﬁogg 20 pound having a hydrophilic
segnent and at |east one functional group capable of reacting with a car-

hodi i mi de gr oupr, Afethéd 1ESrébafhgQf suifdcd adiivd palyeab&imideof theYormia€si due of a

hydr oxyl - @ont ai ni ng pol y- (al .kyI ene oxide)-based sur- factant, preferably is
al koxycapped, the nunber of al kyl ene oxR#X+Rpeating unites (n) preferably
being from 15 to 120, and especially the poly-(alylene oxide)-based

suf act ant | s wherele Riimsspgidieyobe hydraphablcgrganio kampdind contalnirig at feastvd eatbodiimidel grdups 21
wher ei n R i s Rdsaresiiunsfensigapic campound bavingadydrophiliciesgment prsl ajleast onsdinclional groupdspc h
pref er abl 4 habje ofisencling with a¢arbodinidergrap ¢ andX is § grpyr formed byftheverdtion of Wseid caridinige be
the sane or @RR Whapeldimetiops gmur-cpresents the resi due of a corrpound adapt ed
to function as %W"fﬁ?‘mbw '°“Mﬁ89¢€'9'°° “Q%“

different an . W 'W %"&r\gg’pﬁﬂﬁﬁ

di r adi cal mF??ﬂ :
dl al kyl anf’- pm' é’f‘ﬁoxy, _ ﬁff*oxy o 'e“t‘tﬂsw‘”and
j u{ﬁﬁﬁ ol ei- sutd®

ot¥rér subst i
or different I one L vafld n

contaiTr-385 1§%a§@mﬂ,‘ﬁw aﬂ,ng ’ Mﬁtt ed
silane, ajgkoxy .4, Alhd dloRirY1 Wikdii R B% reshid opé.hafod@sha.ﬁtdctd&- mmameswmén
any of the f giRablynas the\gretRed duttud:1 s 0 to 12, s 1to06, mis 3 to 5,
pls to6, and gis O to 4. 5. ArrethodofCIalm4Wnere|nthe

monodi sperse, branched pol ycarmg@rNoNeR)pos(RENCNRTR+@l, i zed structure: 40 )
[err] Wherein : [err] and [err] nmay be the sane or different and represent

or gani c raesi wherein v andQ way bedhe samb or differant dnd leiach répresents the eesidilet df a icorapound adapted
resi - due; aFﬂG"’P"‘Y')é"’ a’t" "M?fd""}‘"“&'r"é"‘"!! may bgor 091'““!' aitrarhglo; digtpulfide, diskdana- 5
21 [er rr] Moo, wbgtute GPW%?’éPM“H‘HW
be the sdlte P IR N €
cycloallyl),$ oara

X nd
substituted ¢ e“slaﬁ'oaé anymgﬁ"hfﬁp%? o'?‘é"&@.%&‘* |s it Mwﬁﬁfﬁﬁegﬁ%und
aUted tg func Ion as a site for branching ; and wherein a, b, and ¢ are 0
pol ycarbodiimde is 1,3,6-tri(N-isopropyl- 15- ‘N -nethyl ene_garbodiim de)
hexane 1,3,6-tri- (N—cycl ohexyl - N - net hyl ene car bodi i mi de%’cﬂekane or

mul ti f unct i otedencinnessile fophiranshingxR™endR"f mayhathedamaor difierent andrepraseitgn alkyl (inclyding ¢

represent al Sl qdﬁ%m&vwmmgmm&% 'L'\Q fﬁ
SRty v g‘ﬁﬂ-w? el

sul fide, di af’

to 12. 6. A nmet hod of claim4 wherein the nonodi sperse, branched

1,3, 6- tr| (N-n-butyl -N -nethyl ene carbodiim de) hexaneg G?A nmet hod of

Caim1l wserein R1s a residue of a polydisperse, linear »p $car bodi i de,
preferably a n‘—ncn—(cnz) ~CH-(CH, ) ,~NCH-D-NCN~-(CH, ), (CH,) ~NCN-R
“’“z’t
. 4
& . NCN-R

Wherein : R?, R2, R? and R* may be the same or different and represent organic residues which do not sub-
stantially interfere with the multifunctional carbodiimide for its intended purpose ; and D Is an organic resl-
due;andr,s, t, x and y are 1 to 6, or the generalized structure :
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resi due of a. poI yf uncti onal pol ycarbodi i m de (PCDI) deri eW

reaction of mono-, di-, and tri-cyc- loallphatic or saturated aliphatic

I socx—anat es wherein the cycl oal | phati cgppbsidossscontain for m

20 arfd, can be substituted with alkyl having 1 to 6 carbons! ﬂ n I :
and t e saturated aliphatic noieties contain from1l to 18 carbons wher ei n+
the nmono- and tril socyanates are optlonal 8 An enul sj on conprising an
adm.xture in aqueous nedi % ﬁ? .cuao.h?car bodi i m de, and (b)
a surface-active pol ycar bddi &e ac GI’%I n%to nyone of clains 1 to 7 and
optional ly 25 (c) a supplenental’ sacn?n . 9. Across-linkable
conposition conprising an adm xture of é&}cpgn enul si on ofa

car boxyl -containing resin or neutralize rboxyl at ed, water-sol ubl e
organic resin, and (b) a surface-active pol ycaubodiim de prepared accordi ng
t o anyone of whikeln :IRY, R?, ad R¥naap Hé the saihb or differont anduepresant allylgroups baving it 12 carbGit ai m
8, and opti oatarhd ;)R® @ul) R°anay he the eamaavir siferent afidvepresent hydrogen,Alkyintiaiihgaejcloatkid), anyl, an
emul si on congalie ialkgryinieterasyriic, yana giredwlo, aligtrullide, diligjlamindalolsasesilkioxy, and aryloxy

car bodi i m d@mmwwmsmmew&mmmwmmm-eefmmmmmm@n@pm 1

to 7, wherei#sasiteforbranching: and wheyen ® 2y and glarerfite| 2. 35 referably is fonned
insituin a nﬁt#ﬂ‘%ﬂfﬂ%4wm®m%hmm BHE-EN-ePropk i ng-

a cross- I’Fnkﬁ’ib esimidel flexa WMW’“&W’W@W’BP’%*“

car boxyl - conf™ téev rbodl‘lfa?rnog““ﬁfccor dj ng to

anyone of cl ai i ﬂ i)
Eﬂ 5t07

12. A netho A mﬁ% ?&‘:gmmg%#&%%%

neutral i zgd, o, Gal DOX

anyGne of cI%ﬁgsA“]en{,,gh; ol afmbidid Shu m,hgfatlon of certain
fornul ated nat @) afydlophdti galy@iticdiinids, &d0SS- | i nked product 45 Ansprl che
Pat ent anspri | Ckb?a%urfa&e-fbﬁﬁ Adanadb AdesrdingAs arfybrivak 8diins Plo 7Ghl oftbnaiR CB | T Li
LU M. SE a0 (c)a&:ppﬂa&ﬁélbmﬂatl | ves Polycarbodlimd der Formel R-X-R In
der R el n Rest 94 crass-lililkable cqnipoditinn canmising arcddmixtukéafbi ndung, ent hal t end
M ndest ens  zwe((a) &leaniisibn ofwi carboxylecontaivipgresin orneutralizel, carbaxylited; water-solable argapicresiy hen
Ver bi ndung mit asd nern hydrophi |l en Segment und mi ndestens einer
f unkti onel | en (4) apwhace-ative pdlyeartiodiimiderptapaied acconding toginyese ofClainisdde 7 edédgr uppe zu
reagi ere und %) &t emeulaion gpgending 4 Clalgmi8eang opfionalet wor den i st durch Reakt | on
el ner sol chen CiD B&tRPlepe Fﬁgﬁéntrnt el ner sol chen funk- Pionel ban Gruppe. 22
EP 0 21 805 011° Amethod of makin a’1°'1“1's'°"“'EP"S'"M“"“"@‘"“E“"%E'P‘P"P“PMenaktI i ves

p D
Pol ycar bodl i mi QH‘P S %e I s au der HPJRmfde

bast ehend_at s ~

m.xi ng sard

DOG 10,

| sohanst oT f, R Viake byt onakl ves

Pol ycar bodi m d :ﬁﬁ‘-‘ }:p e| cnnz | C ne ‘dali R sin Rest 5

sines oberllic _e,_-: agwg,pen hal i gen

Pol y(ai kyl enoxj 5,),,.;,@0“*&;& W/@J se m te| er en | gen Al koxyruppe,
bel di aoAnzah Beaboxfilobth &ﬂax(zaa AL WRtbrSBiubie

bib 120 btrlgganicmi,cbmﬁ-bﬁgondere des oberfl chenakdhve Mttel auf der Basis

von . (a) mixing said resin with an emulsion of a surface-active carbodiimide of anyone of claims 1 to 7 and
{b) allowing volatilization of certain formulated materials, to produce a cross-linked product.

45

Anspriiche

Patentansprcﬁe fiir die benannten Vertragsstaaten : BE CH DE FR GB IT LI LU NL SE
50 1. Oberflachenaktives Polycarbodiimid der Formel

R-X-R

in der R ein Rest einer hydrophoben organischen Verbindung, enthaltend mindestens zwei Carbodiimid-

§5  gruppen, ist; R’ ein Rest einer organischen Verbindung mit einem hydrophilen Segment und mindestens
einer funktionellen Gruppe ist, die imstande Ist, mit einer Carbodiimidgruppe zu reagieren und X eine
Gruppe ist, die gebildet worden ist durch Reaktion einer solchen Carbodiimidgruppe mit einer solchen funk-
tionellen Gruppe. _
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Pdy(ai |l yi ennmdd) gi'n Met hoxypol yet hyi engrol sL 4. (berfl achenaktives -

Pol ycar bodl i m d nach Anspruch 1, wobel R ein Rest sines mﬁm“ﬁmuﬂm

10 | gt bn Pol ycarbodlimds ist, deposgrspoegsel se die a

M RNCN- Rnj m - WR'dNCNR' 1pQq bes| tzt, In der Mund Q glel ch*oder 'unten®

ver sck# eden sein nen und 4 | nen Rrﬁéhp S’ME‘J a@,glj,m der Gruppe,
%g’ﬂ'ﬂf Bhanid HdFidsofFn

derstelien -
) nd
%'"oﬁ' E nen "und- el nen' si n- o or zvve'l\/\%rt | gen

gi si ch oder vETr>CHD
Al kl - (eins bnaives ,ggfsemsa%qsmw fiZelchlBY daRAR eftiRdat
M l££lﬁd l@&ﬁa@Hyd Mibiek hbiligén Poly(alkylenoxids) ist, vor-

ent hal t engkaph Sl :
Di ai kyi am no |@SEiedeiihrentgAKyEnehea €
andere subsf ,;,%.ﬁrgm;s%r %'&bfw&zdﬁﬁd Mmmﬂiﬁbeﬁdumemeldﬂlerauisvon

gl oj henoder epaga - (einschilsefilch ycyoakyl-)

oder Aryr est bedeosamnﬁmwy%odm ligeh Alsprach TyabedR gin Riest eloes mdrigdispgesen, ver-

Al Kyl sul f jod- zwéilitér Pojycatbodintids stodds vorzugsweldeaiieSillgameine Forineb:- und Aryl oxy-
gruppen und sndere substftuierte Arten einer dervorgenannten G uppen, und
wobei d O bis 12 ist, n 1 bis BARMNCNSRSG; IRFNCNBE)XEUund q 0 bW 4 bedeut et
5. "Oberfl | chenakl dvs Pol ycarbodl i mi d nach Ans ruch 4 dadur ch

gekennzei chnbesitztgind mtﬁnbhwﬂ""?ﬂe‘?@@bdm l?&l"f!ﬂ%ﬁ‘?%%vﬂﬁ"%d""g
fol gende mgemteuen@!mpmisww'smm f pleigh odex yeracpigdan sein kin-
H-(CH2) s - NChgsindejnen einpoder zwe

W“?‘“ - {pineghiioth |
und R4 gl ei cﬁdﬁma'v F%'E'rﬁ"@ B HIgRAN ,%'"\i & ede sa .
die fir den ) \ '&Ianje -h
st 5ren, ugod o .uﬁdﬁﬂyﬂaf-
oder der |I 12 Juid wébei d ¢ s i6%, n 1 bib
At—d6 s ““I‘; stitui 'noder RIL. indbs

6, m 3 bis 5, 1bise d
gi ei ch odervef"S' L flhatifrbd Hﬂ&ﬁM&ummmwmamd.moma:.
Kohl enst of f afg W mI&'&dfoBBmﬂaﬁd ofiding Fmm®eaxathi eden sen k8nnen
und Wassegs oder Al kyI (e| nschliel ~ich Cyo- |oakyl-), Aryl-, Arakyl-

Al karyl -, heterocym i sche, Cyano-, Ntro-, Halogen-, A kylsuflfd-,
Di al kyl am nol kyil-, 60 SM an-, Al koxy- und Aryoxygrupperﬂm ten konnen,
und deren substituierte Arten bedeuten ; Z der Rest el nqra,}/e’ bi ndung i st,
di e geeignet ist als Ver zvvei gungsstelle, und wobel a, b uqcﬂclo bis 12
sind. 6. @oerfl gthaway{es Pneu-ceeﬂggﬁr m&wwcftdx,mﬂb%
nonodi sperse, verzwei gt e ¥m
1,3,8-Tri-(N-isopropyl-N - rret aitar bodi | m d) - hexan,
1,3,6-Tri-(Ncydohexyi-N -net 4car bodi i m d) - hexan oder
1,3,6-Tri-(N-n-butyl-N -net hyI bod| I mhd) - hexan i st.
Qoer fl ach tI v§§§§> L¥c | nach 'ﬁ‘ Hgnmn& mﬁéﬂ&a "F::‘E%s&em&ﬁs
tr| 'yc oal i

pol ydi sperse RLhes RESS
ten vvor en ISt durch

pol yfunktcone‘;ﬁ@ 5
Reakfion von o-'," atlsc en oder gesattigten
al:i phat i s%?en I socyanat en wobel die cycloaliphatischen Gruppen 5 bis 7

Kot enst of f at ome ent hal tenglwm@nﬁgh$k¢k5§§) ~N¢N-R2
euc Pri t bi sB Kohl enst oat oMen
und Sauerstoff subitul ertseon kann, uni dwqhnrr’nﬁbggem ttlgten aliphatischen
i '
P Nen-g*

in der R¥, R? und R¥ gleich oder verschieden sein kdnnen und Alkylgruppen mit 1 bis 12 Kohienstoffatomen
bedeuten ; R und R® gleich oder verschieden sein kdnnen und Wasserstoff oder Alkyi-(einschiieRlich Cyc-
7 loalkyl-), Aryl-, Aralkyl-, Alkaryl-, heterocyclische, Cyano-, Nitro-, Halogen-, Alkylsulfid-, Dialkylaminoalkyl-,
s0  Silan-, Alkoxy- und Aryloxygruppen bedeuten knnen, und deren substituierte Arten bedeuten ; Z der Rest
einer Verbindung ist, die gesignet ist als Verzweigungsstelle, und wobei a, b und ¢ 0 bis 12 sind.

6. Oberfiachenaktives Polycarbodiimid nach Anspruch 4, wobei das monodisperse, verzweigte Poly-
carbodiimid  1,3,6-Tri-(N-isopropyl-N-methylencarbodiimid)-hexan, 1,3,6-Tr1~(N-cyclohexyl—N‘-methylen-
carbodiimid)-hexan oder 1,3,6-Tri-(N-n-butyl-N’-methylencarbodiimid)-hexan ist.

55 7. Oberfidchenaktives Polycarbodiimid nach Anspruch 1, wobei R ein Rest eines polydispersen, line-
aren Polycarbodiimids ist, vorzugsweise ein Rest eines polyfunktionellen Polycarbodiimids (PCDI), das
erhalten worden ist durch Reaktion von mono-, di- und tri-cycloaliphatischen oder gesiittigten aliphatischen
Isocyanaten, wobei die cycloaliphatischen Gruppen 5 bis 7 Kohlenstoffatome enthalten, und der durch Alkyl
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G uppen | bls 18 Kohtenstoffatone enthaiten, und wobel die Mono- un

Tril socyanate beliebig sind. 8. Enulsion, unbsend ein Gﬂ“m““l““lmm mm
wi sri-gen Medium aus: (a) elnern hydrogpggfigoBalycar bodl

el nein*ober f I |i henal ki ven Pol ycar bodi md nach el nem der Anspr il che i b s 7

und g'e‘gebenenf al | s (c) .el nern zuslltzl chen oberdfi hethng I V.
Ver net bar es™#A bip S Kabipneistatomenying Segerpille e‘P‘s ativhen
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Car bodl | 41 dgr @)emnem ebérmachenaktiveh Polyct@aiinidrabieéinedePARRHEEHG 11bist7 ul/BdM
hydr ophi en Seqéyelnér Esuisionnactidaspaich 8 end gegdbanientalisonel | n G uppe, di e i nstande
et, mft el nefd)EnehausEtzivhelppbeifichemmidivereditdler en, | n Gegenwart sines -
Ka| aystora 11.10\ierfétwénzsrHersisliungaines etierfichgnaidiven PoIEatbbdjlmus. umfasbend die bichsetamg
Ver m schen #iner hydrenhghen ofdenischen Mndu&mpmwmm el arbodiimiduupben rhitieinand
(b) dem @bepm@emmnnwmi@a\em Hep Swwtwmmmgmﬂ@n Sruppredig
wobel das OWWWHW@WMF Kpjelvastors.n sjktu In
sl ner Matrix Verfohsenzy “E%ﬁ"l?fg%?‘i“i‘ﬁ"d’é"fiféﬂ\ddﬁv"m? Wl“@?ﬂgeiyed'%’ﬂ?hren

UIT.
zur Hestellun "1 ayqhop

I I 55%% Eﬁ‘n flas g)nn sghen_yvon
E [ 1 i
oer Pﬁ%eng‘é.‘%@w o i %ﬁ‘% AT o

3 eJnﬁsché/s%.&?J%Eﬁ oG APSHRGS "

25— (c) el L dhjas
si nes Car boxyl . bobid ‘.. car-
boxyi | erten, g,{.,g R QE@;

Y=Y, as
Ver ni schgn de c@ﬁgmm, RS Hyl sion sehes ob M%ééﬁgﬁggl'k%#j

pnl%
Car bodi i nki ds 1aakharﬁémm\/dﬁwsiﬁdmak c&b&ynb:uw.aﬁ-n&ugdmﬂaﬁ oder einéseutralisierten, car-
Ver danpf en| pogiRnen)®adsbritlchsniorgafichby Hdaizes\aitedsdnat | en unter Bl i dung sines
ver nmezt n Pr oga)kdas\ermibihéredes Hazamil eiharEniulsibh eidésobafiBonsnsitiosn Cdbbillkniis aadhainbn N
- AT, ES 1. VedbsAmspichadbisi@endtei | ung el nes oberfichenaktiven
Pol ycar radl i ni{k)¥erdampiéniassan be@imitor ugeSetztan Meierialiéd uptenBildemy eines vesmetiiapdPraipktesh e n
oganl schan Ver bi ndung, enthaltend ni ndestens zwel Carbodinid- gruppen, ist;
R sin Rest Eatantanspriehs fgcdlehenanntan antrapsataateni: MInk®ydr ophi | en Segnent und
m ndestens 49 einer funktlionellen Guppe st, die i mst ande 1st, mt einer
Car bod| i i dgr dpYfeebren rekgpetuageigaeb exfiBcherakiivgn Polyearhogiimids derFoguali ¢ det wor den
| st durcf Reakilon el nersoi chen Car bodé S{Jﬂﬁruppe mt e| ner sol chen funk-
tionedl en Gruppe 2. Verfahven nach AnSpruch 1 wobei X susgew ihit bst aus

ST i o

zviet t¥lobded Bt ¥Gich RéailiH EhelY BArbdd 9% h&e&anenmnk.
hydr oph| I enuoﬁgg émd m ndest ens el ner funkl onel | en uppe, die Instarlde
It mt sliner zﬁwm feBi AIBUDIGWAbEI X Rl EHlttsars DerGRgHpE) Wedtdherid diSBretidhonj i a 3.
Ver f ahr en nassinthios IN-Acinarhstoff) GBhekidin) ISphiraom) Bofhiohenetor uid BaiBodifmid) wiRsdend diBeS
ober f i ac#aentisdtnngeiddr bydrdpliben argdnisclen Vébisdung, enthatendryitiestansizgél Capadimidgiuppeg e n
Pol y( al ekyemibeinerdrganisthen Verbindupg \métl elremitiytrophilencSegment sibd mindés@ns dinerdiumktionellen
Al koxygr upp@ruppeotiie imstande istmitéiser Garbodiimidgieppk edweaginienin Bedepwantsinel Katalpsatofs:)
vor zugswel se BoVefalweririach Anspruéhf; dadurhigekenszrishustdel R el ®est ebesyoberfidchéraktivkr Mity o
Mftel auf WeeuitierBasiseives Hydropiamnpen-kaltiosn Rejy(aliviencde)fist xorzugswsiseanitejiecengstincol
1st . &0 digen Alkoxygruppe, wobei die Anzahl der wiederkehrenden Alkyleneinheiten (n) vorzugsweise 15 bis 120

belrégt, und insbesondere das oberfidchenaktive Mittel auf der Basls von Poly{alkylenoxid) ein Methoxy-

polysthylenglykol Ist. '

4. Verfahren nach Anspruch 1, wobei R ein Rest eines monodispersen, verzweigten Polycarbodiimids
ist, das vorzugsweise die allgemeine Formel :

Poi ycar bpdi i m

M-[R"sNCN-R")p}p — [{(R"sNCN-R™),, -Q},

besitzt, in der M und Q gleich oder unten verschieden sein kdnnen und jeweils einen Rest einer Verbindung
24 .
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4. Verfahren nach Anspruch 1. wobel R sin Rest eines nonodi spersen,

ver zwei gt en Pol. ycar bodi | knids ist, des vorzugswm se die I

55 MH(R4ANCN-R'* ) m - I(RdNCN-FR‘)p IQF dogBq I D derMmIm lml IM]MI
unten Vérschl eden sehn Kkl nnen undJe nen Rest ei nerVer'bi iduflg 24 *
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Al koxy- und MmamwmmdFm%mﬁubst iftulerte ArMen el ner
dervorgenannten G uppen ; und wobel d Obis 12 bt, n 1 big 6, m3 No 5, p1
bbi ,Sund q O bis 4 bedeutet. 5. Vedahrn nacd Anspr uch 4,

gekennzel chnet, dam das nonodi spors, vozwoigto PoI ycar - f od| lmd die

f oi gende ail genel ne Fornel besl tzt Nc 3 NCN-R3 (SE) ’
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ver schi eden sln k8nnen und orxg)sche Rest e bedeuten die ff|r den
vorgesehenen Zwock das nohrwerti e¥carbodi | mi d nicht wesontich stfren, und
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7. Verfahren nach Anspruch 1, wobei R ein Rest eines polydispersen, linearen Polycarbodiimids ist,
vorzugsweise ein Rest eines polyfunktionellen Polycarbodiimids (PCDI), das erhalten worden ist durch
Reaktion von mono-, di- und tri-cycloaliphatischen oder gesittigten aliphatischen Isocyanaten, wobei die
cycloaliphatischen Gruppen 5 bis 7 Kohlenstoffatomen enthalten, und der durch Alkyl mit 1 bis 6 Kohlen-
45  stoffatomen und Sauerstoff substituiert sein kann, und wobel die geséttigten aliphatischen Gruppen 1 bis -
18 Kohilenstoffatome enthalten, und wobel die Mono- und Triisocyanate belieblg sind.
8. Emulsion, umfassend ein Gemisch in einem wéRBrigen Medium aus :
(a) einem hydrophoben Polycarbodiimid,
: : (b) einem oberfichenaktiven Polycarbodiimid nach einem der Anspriiche 1 bis 7 und gegebenenfalls
50 {c) einem zusatzlichen oberfidchenaktiven Mittel.
9. Vemetzbares Mittel, umfassend ein Gemisch aus
(a) einer Emulsion eines Carboxylgruppen-haltigen Harzes oder neutralisierten, carboxylierten, was-
serioslichen organischen Harzes und
(b) einem oberfiachenaktiven Polycarbodiimid, das hergestelit worden ist nach einem der Anspriiche
55 1 bis 7 und/oder
(c) einer Emulsion nach Anspruch 8 und gegebenenfalis
(d) einem zusétzlichen oberfléichenaktiven Mittel.
10. Verfahren zur Herstellung einer Emulsion, umfassend das Vermischen im waRrigen Medium von :
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{c) un surfactant additionne!.
9. Composition réticulable, comprenant en mélange
(a) une émulsion d’'une résine contenantdes groupes carboxyle ou d’'une résine organique hydrosoluble
carboxylée neutralisée, et
45 (b) un polycarbodiimide tensio-actif selon l'une quelconque des revendications 1 & 7 et/ou
() une émulsion suivant la revendication 8 et a titre facultatif
(d) un surfactant additionnel.
10. Procédé de préparation d’un polycarbodiimide tensio-actif, qui consiste & faire réagir, en présence
d'un catalyseur, un composé organique hydrophobe contenant au moins deux groupes carbodiimide avec
50  uncomposé organique portant un segment hydrophile et au moins un groupe fonctionnel capable de réagir
avec un groupe carbodiimide.
11. Procédé de préparation d'une émulsion, qui consiste a mélanger, dans un milieu aquex :
(a) un carbodiimide hydrophobe et
(b} le carbodiimide tensio-actif de 'une quelcongue des revendications 1 4 7, le carbodiimide tensio-
85 actif étant de préférence formé in situ dans une matrice du carbodiimide hydrophobe.
12. Procédé de préparation d’'une composition réticulable, qui consiste &2 mélanger : _
(a) une émulsion d'une résine contenant des groupes carboxyle,
{b) un polycarbodiimide tensio-actif selon 'une quelconque des revendications 1 & 7 et/ou
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' oxyghne, et | edesggvendatichena®enl i phati ques satures contiennent | a 18
at omes de car boflgka laibser sewplatiisercertaines inatidees formanlées, Buabienif eropsbddul fétieuls, 25
8, “Enul si on conprenant on nel ange dans un nfil ou aqueux:
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(a) un polycarbodilindo hydrophobe et (b) un polycarbodlinmde tenslo-aciff
sui vant rune quei conque des revendications 1 a 7 et, a ttre-facul- tatif, _
(c) Un%sprfactant addi ti onnel . 30 Ep%gﬂaﬁﬂgposition reticul abl e,

corrprfbiv nt en nel ange (a) une enul siond" une resine contenmllmmln;mwm,
carboXyte ou d' uns resine organi que hydrosol ubi e carboxyi ""
(b) un poycarbodlimde tenslo-actif selon runs quel conque des®

rovendi cations 1 a 7 etlou (c) une 6rmul sion suivant ia revendication 8 et a
tire facultatif 35 (d) un surfactant additionnel. 10. Procidi de
preparation d' une enul slon, qul consists a nelanger. dana un mlieu aqueux:
(a) un carbodl m de hydrophobe et (b) |e carbodl mide tbnslo-actif de |I'une
guel conque des revendications | a7T, |e carbodim de tenslo- actif etant de
preferenoe form In situ dans une matnico du carbodil ni de hydrophobe. 40
11.. Procede de preparation drunepg ui abl e, qul consists a

m |anger: (a) une 6nul sion d' une=+e PVdes groupes car boxyi e,

(b) un pol ycarbodil m de tensio- actif solon Iuns quel con ef 23S

révendi cations 1 a 7 estou (c) une enulpgepny salon ia revendication 8. 12.
Procede de reticul ation d' une resine co nant des groupes carboxyle ou

d' une resine organi que 45 hydrosol uble ygi s neutrail see, consi stant
(a) a nelanger ladits resine avec une emnul)~on d' un carbodi m de
tensio-actif sel on |GHy@(GHEH;0RObE+BON I € NC& i ons g«m}7 et (g) a

| ai sser as vol atiliser certaines maflbNes/Nor nul ees, “pgge obtenir un
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