MO 8224-f or ei gn‘ countries - 1 | MPROVED PROCESS FOR THE PRODUCTI ON OF
CARBODI | M DE MODI FI ED ORGANI C | SOCYANATES BACKGROUND OF THE | NVENTI ON The
present invention relates to an inproved process for the preparation of
carbodii m de i fied organi¢c isocyanate, preferably 5 polyphenyl nethane
pol yi socyaﬂﬂpenggé‘gfﬁfel%‘s OY{EeSr abl y d% phenyl met hane dii socyanates. This
process conprises (1) neutralizing acidic inpurities in an organic

i socyanate, (2) partially car bOdI i m d| Zi ng | socyanat e groups of the
neutralized zation
reaction. ﬂ*@%&@o\&? ' -f . (g g@igﬁgj M@I bed in,
for exarrple U S. Pat emeLilgttincy ’-- =QENAEE902 358, 5, 610, 408,

6, 120, 699, 6, 362,247, and 6, 489, 503, and in EP 193 787. Carbodi i ni di zation

of isocyanates is deS| ra@AeCk RSIGMDISESH9E AYEE ﬂBlNi liquids. Liquids are
easier to punp and | ess arpengrve—t-oﬁra-n?poﬁ@—&‘ 5 fused solids or
slurries. The ||W§ﬁes@helmmﬁl¢|ﬁ§9t& t@mmg)rbt/@dl@r@éésssfut)MG ed without the
need to honogenize as with slurries or solids In the production of

pol yur et harépatationqficarkediinyde saediied aEganic ispcyvenafe: praferaply une and

e ng t e i uPbEReAR ARG AR A IO ERRRIAONL  or respondi ng i gher
vapor pr essdipRe®fimcfitaritcdistdyanatesi This. prdbédtocismpased (Mredtddiziggabi ity
and/ or react|V|ty of polyisocyanates are also known and described in the

art. See U.&idipampHtitesinzasogrnic isscyaates) partrally carbodismitidngs2 and

pol vi Socyardv@ 3l bARE AihGedrallbar bRER) ?%§§€%fi%ﬁa°(%ﬁ%%ﬁ?“ ese mot hods

descri be lrthéQialrlﬁk&hHﬂalz"aﬂ@ﬁtréé{(tttdn of pol ymer or adducts prepared from
MDI that initially have adicity val ues that weII exceed 25 ppm as neasured

usi ng ASTM D 562Qarbpdiigigipationseiisocyanatesis ks aad deagribed &y fell s descri bed

in the presgnt LAVENY 19Nkl 88L!Y3 4,037,012, 5,202,358, 5,610,408,

6,120,699, 6,362,247, and 6,489,503, and in EP 193,787.

Carbodiimidization of isocyanates is desirable to provide storage stable

liquids. Liquids are easier to pump and less expensive to transport than
15  fused solids or slurries. The liquids are homogeneous compositions as
supplied without the need to homogenize as with slurries or fused solids.
In the production of polyurethanes, a liquid can be added easily by weight
or volume and combined with suitable co-reactants at room temperature.
This is safer than using the materials at elevated temperéture and the
20  corresponding higher vapor pressure of the heated materials.
Methods for improving stability and/or reactivity of polyisocyanates
are also known and described in the art. See U.S. Patents 3,793,362,
5,342,881, 5,726,240, 5,783,652 and 6,528,609. Most of these patents
disclose blending or mixing an organic polyisocyanate with an epoxide or
25  other compound.
Many of these methods describe improving the reactivity of polymer
MDI or adducts prepared from MDI that initially have adicity values that
well exceed 25 ppm as measured using ASTM D 5629. By comparison,

the refined starting materials described in the present invention typically



MO 8224-foreign countries -2 have acidity values well under 25 ppm Due to
the extrenmely low levels of highly efficient catal yst used in the
preparation %{ ng cat bodi i rp'.des described in the present invention and to
the sensiti Wi §20FFORANCUNEES st s to2acidic inpurities, it is necessary to
renove even this | ow amount of 5 acidity. Nornmally, the aci dit?/ of the

i socyanat e ldaye aeiditywelues wall yrdeas|25 pprai Buels thg axtigmelisiow kexelsodf. Dependi ng

on the effigiencye : ' d Sk t s ocess, these
| evel s can @gﬁ&e%m(géa{ ?%ta!y%# g% moﬁl%e&? E?}raté'%oqw"’ﬁ%é}qaoe‘i&@ﬁ%g%f hydr ogen
chl ori de ordésutibeldyis ahé predent inveatioaando tiee tonsitidty oftiesedatylydteat i ng t he
i socyanate and passing an inert gas through the naterials during

di still ati o agidicimpunties ikisgegsssany tg remaye @venshislawagount af27 463 and

6, 166, 1?58‘%&@# se that the color of various organic polyisocyanates can be
stabiliZed and/©r reduced by the addition of epoxides alone or in

conbi nati on wi t hNBirRgky, elie BBiEitY lof thel BoCpatatdicas plpwerad itofevets | al Nunmber
(Agent docket number P08223), filed in the U S. Patent and Trademark O fice
on the sankelewy2xBPimey gistikation. Bepending dnthesgfficisnry Bf the eSS v assi gned,

relates to JRly preRAYk Ei8n%6ér§§s”ﬁ{e%}éq8véi§%8ﬁso%9 u%Eé‘rté‘%tr%ggét' cs. ~These

TDI prepol ynef  conpositi ons conprise Trom about 0 about . 99% by

wei ght of a1.40gssthy TRicedévdl9 lof Bperadiensohoridtadiehydiolyshbleneadedd caf. 01 to
about 5% by wei ght of an epoxi de having an epoxi de equival ent weight of

from abidut ~ ke fyrthesyemovad ®y haatingrtap dsapyanaiss andpasgig endesrt gase reacti on

et gt of -« HEoAHE BRI A T SRIAM B9 OREEP8Bh, 25 wei ant of tno

2,6-isomer, and gr8.iRgtelRABE4 MOICH| 10T 463NN 6M60) 28 dBchosefthattieonal ity of
fromabout 1.5 to about 8 and an OH nunber of from about 14 to about 1870.
Advant ages @30k alevasiasisearganigratyisesyanatesuern bewéabilizadoand/pr fefiicedar bodi i mi de

pol yi socyan, : | cker .nr i f
Car bod i 1 b iFaRfHEh of gk e el BB R BE bEn B IRERERIS ever <
15 Copending Application Serial Number (Agent docket
number PO8223), filed in the U.S. Patent and Trademark Office on the

same day as the present application, and which is commonly assigned,

relates to TDI prepolymers with improved processing characteristics.
These TDI prepolymer compositions comprise from about 95 to about
20 99.99% by weight of a prepolymer of toluene diisocyanate, and from about
0.01 to about 5% by weight of an epoxide having an epoxide equivalent
weight of from about 44 to about 400. The prepolymer of TDI comprises
the reaction product of toluene diisocyanate containing from about 60 to
about 100% by weight of the 2,4-isomer and from about 0 to about 40% by
25 weight of the 2,6-isomer, and an isocyanate-reactive component having a
functionality of from about 1.5 to about 8 and an OH number of from about
14 to about 1870. v
Advantages of the present invention include lower color of the
carbodiimide polyisocyanate product due to quicker processing to form the
30 carbodiimide. The resulting products can be produced using lower levels

of carbodiimidization catalyst so that the stability of the final product is



of carbodiimdization catalyst so that the stability of the final product is
MO 8224-foreign countries -3 inproved. Al so, the |ower anmount of catal yst
requires le %I tQ whi ch _i,s advant ageous si nce catal yst stopper
" can cause yiﬁ?ow ng%3¢'9ﬁ° Bhirles pr odu3<S:t SUMMARY OF THE | NVENTI ON 5 This
invention relates t oved roc ss, for the aration

car bodi i mi ddMRERNEC: gﬂﬁcbéh?/ eﬂyﬁ'@ Ffﬁl%ﬁﬁhéﬁ)f?ﬁ'%‘%‘/%%ﬁt(@i |y§‘n§PBB?rng t hose
car bodi i i deyHieilid 4 SUTR! SINE S BEtaRRY KioHREY BAAaas¥EAbWRRBRhE

ur et oni m ne groups. %l@épr ocess COTT%%I seoz)(b neuté\’gbl %ﬁg@ aC|hd| c

i mpurities ifinabproslughni ¢ i socyanate, pref er abI y a polyisocyanate of the 10
di phenyl met hane series, wt partially

carbodii m di zi ng i socyanat pS d organi c isocyanate
with a cgtalyst afhid ﬁﬁeﬁh%?é]gfe%% é?%xhﬂﬁo@é’d’ﬁroc%@g fé3the! Hephndionng the
carbodi midization reaction by addition of an acid or other suitable poison.
"I n accor dan@@rh@dﬂmﬂh@n(pﬂlﬁ@dapDIymatby'IBnerpolytpheny)llameaeaMy|ra1u;bng 15

sobyanat e W36 DAL TOHEHPFHBEH TR A gRP el Re i Sl | 21 ng
acidic i WDUFUréﬂoﬂﬁni'n% érBG arris drdoessaonHded! di)zRMitiafiopyatadie by addition of
an aci d scavenger, % termnating the car godl midi Zati on reaction

reacti on by mﬂdrmes)maxioegarma|sdcgamqiﬁepretﬁerabtwmpob/taacabhete|mthen 20 In a
preferr roces of the present nventl on also inherently

di t h
forns u?@t OH) it ?g\%'?esi 1ESHW! ﬁﬁntﬁfdﬁj ?ﬁﬁf’)\éﬁ@gﬂ Q@E%Wat e. Alnost all of
the above prc%%cﬁf#meﬁrrrgo@bb Frfifte @Rt e HBREAIZEY BrdirRBRcl Afaur oL oni m ne

groups at roomtenperature.” Int resence of excess Isocyanate groups,
car bodi i m dedthr apattlystiodthe pﬁomrmrom okide tm@m(ﬁm@rm}qatlmg theé um favors the

t 1 1 Th f d at
ol evarea 1 crptrosimEBaRaE bt Gush 8L 85 R el SPaMRRRIRH " e
present inventi Ogn %bé&rdraﬁhéwﬁﬁ] the Jirbgémqn@érﬁwnetr% BRItESs mgPsisanat es

cont ai ni ng carbodii mde groups and/or uretoni m ne groups.
15  comprise(1) pamally carbodnmldlzmg isocyanate groups of an organic

isocyanate with a catalyst of the phosphorous oxide type, (2) neUtraIizing
acidic impurities in the partially carbodiimidized isocyanate by addition of
an acid scavenger, and (3) terminating the carbodimiidization reaction
reaction by addition of an acid stopper or other suitable poison.

20 In a preferred embodiment, the process of the present invention
also inherently forms uretonimine groups in the carbodiimidized
isocyanate. Almost all of the above prepared carbodiimide modified
isocyanate groups form uretonimine groups at room temperature. In the
presence of excess isocyanate groups, carbodiimides rapidly form

25  uretonimine groups. The equilibrium favors the uretonimine at room
temperature. The uretonimine is less favored at elevated temperatures
and regenerates isocyanate and carbodiimide.

The present invention also relates to liquid stable organic
isocyanates containing carbodiimide groups and/or urétonimine groups.

30 These isocyanates preferably have an NCO group content of from about

23 to about 32%, and preferably comprise (1) one or more



30 These isocyanates preferably have an NCO group content of from about 23
to about 32% and preferably conprise (1) one or nore MO 8224-foreign
countries - 4 dizpheny_l met hane dii socyanates and/ or hi gher honol ogues of the
MDI  seri es NQ.&24forgigBtaountias pol yphehyl i socyanates), and (2) one or nore
epoxi de. The isocyanates of the present invention have an NCO group 5
content of fdiphersfroathad@ disoapandte8 2%damdighergansalogies df thra MBbdut 60 t o

| ess than 90%.by weight of MDI, (2) from 10 to 40% wei ght of

car bodi | i CHRYALS. RIS HVANRLb oA YISO A, M A2 LAGH B MifCepoxi de
present in xfggposition is relatively small. The sumof the %s by

wei ght of (1), (2) and (3) totals 100% by wei ght of the isocyanate. 10

DETAI LED DESCRI PTHeNsGEyartdites bR resetnnventimhave sodNGOagrespnay be used as

starting_materials _for the ocess rding to.the inventio wever, the
o1 ocess oo SOAISH Of Frhaboy A i Fom Y ABH GOaR e, 0a o AbPHESO 16

carbodi i mdi 1 ) jgg&' 48 O, b, ed in

pol yur et hanel C @%ﬂsﬂég Suli pgt)?fejM% %gﬁ?ﬁsggﬁ;%gtégy%qq@ﬁ%y be used in

f or m ng t he daslhadimmid e @andéampekinimores and (3§ epoxide.cEhevatrounh ef ppesidat

i nvention include.nmnoneric . diisocyanates, pol yi socyanat es. Suitable
ononer ¢ diPESRY N BSCoTRaS g 5 B Ry S o) e RAMT OF BEIZ FONCD) 2 | n- i ch
R represent ; i d g § hs@cyanat e groups
From an- 20 a1 2 P O Y Sbaut 26 10
1,000, 1Preferably abD&TAAUEDDESCRIPTIGNORIMEINVENTEONed for the process

according to the jnventipon are those represented, by the ahove fornmula in
Whi ch R T epr esentAMAO@RDI isRevanatehmayhe Wik 85 Siasio Ralapeidor s 4 1o 12

carbon ato i i i i to 13 25
carbon at Oggy,roge% %g{oﬁﬁbggégb?p \)gp ??ﬁ 'h@%\?gg%r?gﬁé;ﬁgrbgg%%lﬁge% t}ﬂtth% 20
car bon at ominventiands pa¢ferdblypueed forcthbyodrimadiinidizatiooopolganiang 6 to 18 carbon

t . Pref d jc dii t th wher ei t
SO T oS AmoT e L S2RY AN B8 dhind BRSSPl T eP osents an

15  polyisocyanates which may be used in forming the isocyanate

compositions in accordance with the present invention include monomeric
diisocyanates, and polyisocyanates. Suitable monomeric diisocyanates
may be represented by the formula R(NCO), in which R represents an
organic group obtained by removing the isocyanate groups from an

20 organic diisocyanate having a molecular weight of about 56 to 1,000,
preferably about 84 tb 400. Diisocyanates preferred for the process
according to the invention are those represented by the above formula in
which R represents a divalent aliphatic, hydrocarbon group having 4 to 12
carbon atoms, a divalent cycloaliphatic hydrocarbon group having 6 to 13

25 carbon atoms, a divalent araliphatic hydrocarbon group having 7 to 20
carbon atoms or a divalent aromatic hydrocarbon group having 6 to 18
carbon atoms. Preferred monomeric diisocyanates are those wherein R
represents an aromatic hydrocarbon group.

Examples of the suitable organic diisocyanates include

30 1,4-tetramethylene diisocyanate, 1,6-hexamethylene diisocyanate,

2,2 4-trimethyl-1,6-hexamethylene diisocyanate, 1,12-dodecamethylene

diisocyanate, cyclohexane-1,3- and -1,4-diisocyanate, 1-isocyanato-2-



Exanpl es of the suitable organic diisocyanates include 30 1, 4-tetranethyl ene
dii socyanate, 1,6-hexamethylene diisocyanate,

2,2,4-tri HEM]8| -1, 6- hexanmet hyl ene diisqcyanate, 1,12-dodecanethylene

di i socyanat W&ﬁd‘ﬁé@@ﬂé’%n ie§nd - 1, 42 i socyanate, 1-isocyanato-2 MO
8224-foreign countries - 5 |socyanatorret hyl cycl opent ane,

1-i socyanat Myaeawmaylmm{dmntajes 1Sisocya\naéo+$yisocymajhmeﬂm 3,99 ephor one

dii socyanat 4-1sqcya- natoc cI hex

b
2,4 -di cycl E@ %lgh%)l(qsﬂ d %'auq_o '%'33) l%%@' '§88¥/aanat omet hyl)
cycl ohex anenaﬂic%l%ﬂe&?l‘})’ﬁéiﬁéﬁe % m@.byéloﬁewmbm& IsothhaRe 3- and

(err),a,a ,(err)'-tetrameth , 3- and/or -1, 4-xylyl ené di i socyanat e,

i-i socyanat d&br%@ﬁwanqtemetmtb)cwmemﬁehan(ﬂcgs@lcm@&t@r%metlayIA and/ or

R
di pheny! met %ﬂ@@cﬂnb VRBEY Shatd- Prfth AORY PR memewfcgeuomséaﬁéxwres 10

t hereof. Aromati’c pol'yi socyanates contai ning nmor e’ i socyanate groups
such as 4, 4“244-artdforp2;6ﬁyéxm1ydmielu’enelcmeom1mt@, ‘hBdapdioy rtet- pwaeyiene

ol henyl i soc ana es enat n [ /fo hyde
Eonéggsat gsl i? u% Oré%w OCMﬁ'IEI? rgg)o'l )%v ﬁ’éflég %/o be in
accor dance g@@wﬁ thb e RS56indt6 £5LdigBcf éf%t&%%b%tﬁé%’ﬁe %@nﬂm@scontents

from about out es€ di- and/or polyisocyanates typically have
NCO grotp cmereehtironfatiatpdlyscstyanhteds cidining &benadrkyisetyanabts graapsut 30% and

250 Lypi cBP) Had AP PR pes R b eynPiEad HaN M Ua08! (o 50%
D en o PUABRSOLTEY GRS ARMRNSURCAORTARNYRL | eoc Loy
bet ween any condbnsates omayodlso besesadoper and | ower val ues, inclusive, e.g.
O 2D L0 O B Yo e o e Btes B bl O o2, 2
are basegl oLl MGHVENTBHAGNEal) hARENBTRbRSUpPEShtERISFRIR BT DBage
about 50%. These di- and/or polyisocyanates typically have NCO group
contents of at least about 25%, preferably at least about 30% and most
preferably at least about 33%. The polyisocyanates suitable herein also
typically have NCO group contents of less than or equal to 50%, preferably
20 of less than or equal to 40% and most preferably of less than or equal to
34%. The polyisocyanates may have an NCO group content ranging
between any combination of these upper-and lower values, inclusive, e.g.,
from 25 to 50%, preferably from 30 to 40% and most preferably from 31 to
34%.
25 The most suitable organic polyisocyanates of the present invention
are based on diphenylmethane diisocyanates and polyphenylmethane
polyisocyanates which have the above disclosed NCO group contents. It is
preferred that the polyisocyanate component comprise 100% by weight of
purified diphenylmethane diisocyahate and 0% by weight of
30 polyphenylmethane polyisocyanate, with the sums totaling 100% of the

polyisocyanate.



pol yi socyanat es whi ch have the above di scl osed NCO group contents. It is
preferred that the polyi socyanate conponent conprise 100% by wei ght of

purified di hane diisocyanate d 0% by wei ght of 30

pol yphenyl nﬁ(ﬁ%ﬁ@%ﬂ?gg&?ﬁfaﬁﬁse, witi%he suns totaling 100% of the

pol yi socyanate. MD 8224-foreign countries -6 These pol yi socyanates typically
have a nmononeri c TMeseRohiteryapptesdlypically haxe gunosomerisdPbeamiept of at | east
about 75% y % 1 bly of at
| east about @%ﬁéﬁif%@% ypg%‘(éca;bl abﬁ@%ﬁ'?ﬁ%‘%?@a}?’ ’arﬁgﬁé;géetf%'%b nglrrr%ri c M

content of llesst abbah96%oand mest ptefeedbdpudf 410856t s @©8Ipl Thesocyanat es nay
‘have a nononeric Ml content rangi ng between any conbi nation of these upper
and 1 ower PRiVigacyanpatasalsQ dypieally have s masomesicldidcoptett&f astheRom 75 t o

- 100% noge ol?{eﬁhgft%gét?(thH@@b/gOﬂ'ie%e%)Z%%%f §Fna?/rﬁ‘af\)%{§‘md’n<§rﬁ 98 to 100%

I n additron, ese polylsocyanates ave’a polyneric 10

content of &DI esrtenttangindbetwEee gyl sorabinptioa o thelesupperzEincklblver have a
pol ymeric MDI content of |ess than or ’e%al to about 40% preferably |ess
than or equdflues. HSHIRIVEIsg.. fIoFEo e 8P an Pyefeeakly fieam 780 d§0t. Mereabout  10%

and nost prg)ﬁ(;%ﬂ%lyyoﬁ%?otég%o% HA4Abst EZ%}\%EQJ?‘Z%Q Sﬁ)ml yi socyanat es

may have a ontent rangln 5 conbi nati on of

t hese upper and llowedditioal these polgisosjanatestypically have @ polym&ditoMbPt ef er abl y
fromO to 25% nore preferably fromO to 10% and nost  preferably fromO to
2% Obvﬂgus|0§>ntqm9ﬁagtﬂa§hab%t Qor The pehésegyanatgsealse typieallyihavendnomeri ¢ VDI

content and Y t % [ he MDI. 20
Sui t abl e po|p§§ysﬁ§$ca@'§§ﬂg?%é&%%§ﬁ 052%&"?! @e%ﬂ&ngr@%’reﬁ?f%pyq%%%t ents,
typi cal | y halvan enegsalrterabdus 26%d) mhorerpreferdbli’less thath' or exjudl 4o AbedDl  as

follows. The % by weight of (1) the 2, 4'-isomer of doi phenyl met hane
di i socyanat d 0% apg pnestiprefesably dess thapauiteayel toraloul, 45 hBeSht of (1) the

e oo orepalRLRS Ak Aagiale LR A0 SR ErAR Y BOAor o, oo
The 15  combination of these upper and lower values, inclusive, e.g., from O to

40%, preferably from 0 to 25%, more preferably from 0 to 10% and most

preferably from 0 to 2%. Obviously, when polymeric MDI is present, the

sum of the monomeric MD} content and of the polymer MDI content totals

100% by weight of the MDI. ,

20 Suitable polyisocyanates of the above described monomeric MDI
contents, typically have an isomer distribution of 2,2’-, 2,4’- and 4,4’-MDI
as follows. The % by weight of (1) the 2,4’-isomer of diphenylmethane
diisocyanate is typically at least about 0%. The % by weight of (1) the 2,4'-
isomer generally is about 60% or less, preferably about 10% or less, more

25  preferably about 2% or less and most preferably about 1% or less. The
diphenylmethane diisocyanate component may have (1) a 2,4’-isomer
content ranging between any of these upper and lower values, inclusive,
e.g., from 0 to 60%, preferably from 0 to 10%, more preferably from O to
2% and most preferably from 0 to 1% by weight. The % by weight of the

30 (2) 2,2-isomer of diphenylmethane diisocyanate is typically at least about
0%. The % by weight of (2) the 2,2’-isomer generally is about 6% or less,

preferably 1% or less, more preferably about 0.2% or less and most



di phenyl net hane diisocyanate conponent may have (1) a 2,4'-isoner content
rangi ng between any of these upper and | ower values, inclusive, e.g., from
0 to 60% preferably fromO to 10% nore preferably fromO to 2% and nost

preferably Wom@4trdigfccBuniisght . The % by wei ght of the 30 (2)
2,2 -isonmer of di pheny?rret hane diisocyanate is typically at |east about 0%

The % by wei I.S or |ess,
pr ef e(; ably fgé}{eréglygea&u{ﬁq/éoélreesﬁe?g%dﬁ%&‘@é%%gm%égggtg%ﬁ?nd nost MO
8224-f or ei greoprpomeht myﬂa\wgf) erabl- iﬁoﬂmld;bnféni%l@gmgQMWeéhengilqﬁheny| met hane

di i socyanate conponent may have (2) a 2,2 aorrer cogtent an'gl ng between
any of  t hedkesgpeperangd homwamstjwluswﬁn%» em @ tq 6% threfarablo 6%

Promo to SBTE 0% dreleraBhyinelolo 20 el s thbraPl i (e or

di phenyl et i9atts sl we@ma'ﬁm % bysv\ﬁe}gthﬁI((BMhem Yeigomenloput 34% preferably at
| east about 80% nore preferably at | east about 96% hé‘? nost pr eferably at

| east about dEwnyimethangdigecypiatess fypicallyat least apgy gorferhlyats  about
100%or | esgeqcthiper BIANKIGTRLIBREAL ot AAROBHEN SOTPAREHoeRRaPRYE (2) a
y 0

4, 4" -isomer content ranging ween’ an ese upper an ower “val ues,
i ncl usi ve, atieasthaboot 3&%t Whé(%%y weighto(3l) yhé 4 @misiimeogdidr#ly isvor e
preferably from96 to 10 nost preferably from98 to 100% by wei ght.

It is parti a?patrl90%>r%rfle$$ eTJhQﬂ'&h%ﬂ@‘%h%HW%?HQ%CWEQB%MQ}/e i
by e ghe ot PR RdSFagersortky Lt igindiGefhicbr afifiescipotignd t b 15 S

nmononeri ¢ dilphenydloes, haclesmel €.9c,Yfeorat3d. toMQﬁHﬁtpretéraber@rulﬁOatd ﬁ)O%pcyanat e

conponent for the present inventi conprises 80 to 100‘V ht of
di phenyl net 1aefe prafq qrablyy R oe tan@oge o1 FNERshprafeiabit frem 5%@‘9“54’ ti onal

pol yi socyan ;H&%

di phenyl nmet ﬁ%eﬁ %ﬁllgéghgﬁﬁgﬁ %ﬁa@h&? ﬁhgﬁflm%@ﬁghﬁsé ntateof t he

4, 4" -i somer cofripomedt t:Om&%sb)ﬂOO%bgmelgﬁt dfhl@eZthsomen‘él'meemdnfofdm 20 to 60%
by wei ght of the 2 4' - th the f e %s by weight of the

4 4" - soher %y weight pé’r@%gowﬁ\é\é( 1), (2 )and (3) totals ‘IOO% by weight of the
monomeric diphenylmethane diisocyanate.

A particularly suitable isocyanate component for the present
invention comprises 80 to 100% by weight of diphenylmethane
diisocyanate and 0 to 20% by weight of higher functional polyisocyanates

20 of the diphenylmethane series, wherein the diphenylmethane diisocyanate
comprise from 40 to 80% by weight of the 4,4’-isomer, from 0 to 8% by
weight of the 2,2’-isomer and from 20 to 60% by weight of the 2,4’-isomer,
with the sum of the %’s by weight of the 4,4’-isomer, the 2,2’-isomer and
the 2,4'-isomer totaling 100% by weight of the monomeric

25 diphenylmethane diisocyanate.

Another particularly suitable isocyanate for the present invention
comprises 90 to 100% by weight of diphenylmethane diisocyanate and 0
to 10% by weight of higher functional polyisocyanates of the
diphenylmethane series, wherein the diphenylmethane diisocyanate

30 comprise from 96 to 100% by weight of the 4,4’-isomer, from 0 to 1% by
weight of the 2,2’-isomer and from 0.1 to 4% by weight of the 2,4’-isomer,



the 2,4 -isomer totaling 100% by wei ght of the nononeric 25 di phenyl net hane
di i socyanate. Another particularly suitable isocyanate for the present
invention conprises 90 to 100% by wei ght of di phenyl nethane diisocyanate

~and 0 to 10jos2efdbigndountr@gier functg onal polyi socyanates of the
di phenyl met hane series, wherein the diphenyl methane diisocyanate 30 conprise

f 96 t . t ht of
1m0, o ARG it o HlSydo oTABTEL 0 g T ante o
8224-f or ei grthe(ﬂ,lmlsomert(ﬁahng mom%eb)swengdmt ofthe osomerieei ght of the

4, 4" -isoner, .the i soner and  the 2,4'-isomer totaling 100% by wei ght of
t he nmonomer i 4iPheR @H}ﬂ%@'f?&ﬁ%a@ﬁ’ Psocyanat e. Anot her particularly suitable

| socyanat e for tg@r;d}ﬁélsﬁé'ﬁlch%\‘l%%ﬂ%le i %hé%@e@é?ﬁ iNGdrflidh Of

di phenyl met hane socyanat e, i ph en ane dii socyanate

conpri si Bbg fmr%sttﬂOBGMWghbomphemylmmm diisacyanate, withahe0 to 1 % by
wei ght of th mer .and from0.1 to 4%Db i of the 2, 4"-isoner,
wththe sufBrot@eliARa Ry aRRteconisng Eamede 1§ o0 Ry wesHcty wei gt of
the monormer iyged ph@&mbﬁ%}ﬁmo%cﬂy\ﬁéﬁgwﬁe%%z@kbﬁ@r%nam@w%oto be used
as acid scavengers in the present ‘invéntion include conpounds such as, for
exanpl e, purlla%rta'twelght shihesZé Ridomex;j aitls thef suihaof the §6'p by, weight of thegnesi um

sodium calcium a t her eof, carboxylic acid salt
2o tescr | edsomers iiain i % BuSihbor B2 bafoness siherMadatesci oour e o
whi ch i gq her(ﬁjsgﬁ?é}%?por ated by reference; basic solid materials in
particul ate I ncludi ng conmpounds such as, for exanple, sodium

car bonat e, sodi urbditabde bompoends &b béusedmrdn@atawer@rsimtheomiesent pot assi um
car bonat e, potassi um lltH)‘gcar bonat e; si c mat erlal s _absorped onto or grafted

ont o i nsol ulMEHtAL inc prqog&oungr Sy fppgp@m fri Reech Srridts ted onto
cross! i nked QRISSH FSHSamBBONESHaGHENAS bl bRAGH, B0 Ufing | i qui d

al i phati c epoxi des, epoxidi ze I ncl u Ing, for exanple, epoxidized
dinmer and t rmncmreéélneeryeof any carboxylic acid salt as described in, for example

15 U.S. Patent 4,272,441, the disclosure of which is herein incorporated by
reference; basic solid materials in particulate form including compounds
such as, for example, sodium carbonate, sodium bicarbonate, calcium
carbonate, calcium oxide, potassium carbonate, potassium bicarbonate;
basic materials absorbed onto or grafted onto insoluble resin matrices, for

20 example, amine compounds grafted onto crosslinked polystyrene;
epoxides such as liquid epoxides including liquid aliphatic epoxides,
epoxidized oils including, for example, epoxidized dimer and trimer fatty
acids, epoxidized mono- di- and triglycerides including those of vegetable
or animal origin; etc.

25 Among the suitable active metal-containing acid scavengers are
included compounds selected from the group consisting of sodium
stearate, magnesium stearate, zinc stearate; magnesium or
magnesium/zinc hydrotalcites, optionally coated with 5 to 50% of metal
stearate; zinc oxide, zinc hydroxide, calcium oxide, calcium hydroxide,

30 magnesium oxide and magnesium hydroxide, and compounds such as, for
example, L-55 R: hydrotalcite, a magnesium aluminum hydroxide

carbonate hydrate, coated with 18% sodium stearate, available from



aci ds, epoxidized nono- di- and triglycerides including those of vegetable
or animal origin; etc. 25 Anong the suitable active netal -containing acid
scavengers are included conpounds selected fromthe group consisting of
sodi um st eM@Be24faigr couwntsiegar at e, - Pinc stearate; magnesi um or-

magnesi unf zi nc hydrotalcites, optionally coated with 5 to 50% of netal

st ear ate; zRebexindeBerialey HeyhtsciNlg,USA] andihysadedz] 0: catmaigoasioytlr oxi de, 30

oo e L By Re RS BRE Rl B M (0 e Y G M USA bonat e
hydrate, coglger sMitdblel 88iSRAVENYSrsaRb Migdlosutrin Bl @témns K63 ABBAtHor ei gn

countries _ 9 Reheis Inc, Berkeley Heights, NJ, USA and Hysafe 510: a
magnesi um Hisglasuse of whjchais diereibliecarperatad byirefangeee.Cor p. , Havre de Grace,

MD, USA.. O her guitable.acid scavepngers_are disclosed.i . S, Pat ent

6. 503, 485, the  SUUEPBLHE SHVIHCR PrrER sl ROe RO I8P BN r ence.

- Sui tabl e ackgdlupfayARaRERIdIRY cairRReN fauratécBbbAltic Behfoatectdifle sol vent  sol ubl e
salts including cadmum | aurate, cobaltic benzoate, ferric naphthanate and

t he |i ke asndpBihanptedanchthe lite ax deptribedinsforexasmle, 3,d2ateB6, t he

G o v SAL Al 8 R R PR B e ERLERSE ki © o1
car bonat es, AUEB%I4 BRSMIRNRIHyaRelal el ahd dipbANous thskPdiufumd, 106, 898,

5,234,981 and 6, 225, 387, the disclosures of which are herein incorporated
by ref et@ncaagnesiunn sarhnmetes, stghrasttbosadesoiihad in Ui5e Ratentse

nci d sal ts. A2PLE E0b 035 AA S et Peroiai: Tep dsGERES ALeBicBe ut i | zed
at a smal | egré;ﬁ@@m},{c@}é&gt@%préfgférﬁ,@[ts. If the oxides are utilized at
somewhat above their ranges disclosed bel ow, then what happens is that they

~inhibit the curd&hefmostpretanaskinatarialawithinitbeamtive shetabaomtagdag on t he
carbodiim de__and

on how michSBFPRgnERe RdbErTaRG. Ak orten eprqbe aaribwtie abishia b on. it st
be not efs t hghould be noted further that the oxides must be utilized at a smaller
concentration than the salts. If the oxides are utilized at somewhat above
their ranges disclosed below, then what happens is that they inhibit the
cure of the composition and the composition based on the carbodiimide
and polyol coreactants will cure slowly if at all, depending on how much of
20 the materials has been placed in the composition. It must be noted that
preferably there is utilized the foregoing materials of zinc, aluminum and
magnesium as acid scavengers in the instant composition. The carboxylic
acid salts of zinc and magnesium, operate in the present invention and the
oxides of these metals should also operate within the scope of the present
25 - invention as acid scavengers.

Among the suitable materials of zinc, sodium, calcium, potassium,
aluminum and magnesium as acid scavengers in the instant composition
are the carboxylic acid salts of zinc and magnesium, and the oxides of
these metals. Accordingly, only slightly basic or amphoteric metals would

30 be desirable and/or suitable as acid scavengers in the instant invention. If
fhe material is slightly basic or amphoteric it will absorb the acid that is

given off during the hydrolysis to form an innocuous salt without detracting



preferably there is utilized the foregoing materials of zinc, alum num and
magnesi um as acid scavengers in the instant conposition. The carboxylic

acid salts i and magnesi um opergte in the present invention and the
oxi des of tméb%ﬁ%ﬁeég%ﬁ‘g@ﬁﬂeﬁl o) oﬁefife within the scope of the present
25 invention as acid scavengers. Ampong the suitable materials of zinc,

sodi um cal pomthediinad suraghpropgrtias ¢fthe gempeasiiess AcaPEknglYi Zinecavengers in

mgnes um - e e o alhurf FofBRRI WP ey SREERA KEID" TN asic

or anphot er Instaritcalse evenlat dfc baddragricdilra medinAlsmiriuhlaadisr aci d
scavengers in the instant invention. |If the material is slightly basic or
anphot eri ¢ $ediym melgJaight alse fuaction effectively a aeid seavengersnliat®le hydr ol ysi s
to forman |Lan - WM r L - i ntries -10
fromt he@fi hgwagtg?%%j ‘g‘?‘lé’g‘émeﬁcfggﬁ%?"(’i? %ea% &%&M&e%%%%%?’d@ %&%38 zi nc,
nmagnesi um anraldiffituitito esemps aoidssosvehgérsdie tonthelf@edpverignataré.he i nst ant
case even as zjinc_and magnesi um netal s. Al um num and/ or sodi um nmetal m ght
al so functi SHcBEpitable\anid seavengess §tealslé%@|a§d d@@pabe@"pd%@wne% function

ef fect i vel y a5 ol SEMEIRLTAe SIRYRE of WA RferoBPIiofbdiblaphy Lo use as

acid scavengérs due tb their pyrophori ¢ nature. d
scavengers eggferdficewn and described in, for exanple, U S. Patent 4,680, 363,
the disclosure of which is hereby incorporated by reference. 1Q Acidity can
be neutt@lized fAsifityan kergutralizeddorn dhe iocyanatetbygemacing &vithasi ¢

subst ances ﬁ]é%te BHstc ELFbétQﬁc iz apd @%@e éo'ﬁdastét)épiorﬁg'twﬁ%%@{n&qtt he

Pprocess of e present | nventlon nma e carrile 'and

conti nuous tede®cess uf tHeesresbnt iNGestidn thaydieecamied dut ih betH batchdndsocyanat e
starting materials are stirred and the solid . is subsequently renoved by 15
filtrati on. COMinUaystreadapdaugies efithe solid matgdalsdn theyliquidisrcypatee

S L L R e A R
1200 rpte filtradion! Ins® Biatom raad b opatationa shdass of agigstiirethaly bisenssiethlas in U. S
in improving base efficiency. Typical means of agitation include the use of
mechanical stirrers at speeds ranging from about 400 to about 1200 rpm.
Lime or sodium carbonate has been suggested to be used as in U.S.
Patent 3,793,362, the disclosure of which is hereby incorporated by
20 reference.
If the neutralizing compound is extremely efficient, the solid material
can be loaded into a column and the liquid isocyanate or isocyanate
solution is passed through the column. In a continuous mode of operation,
a fixed bed of solid material may be used and product to be treated
25 pumped through the bed. These processes may be run over a wide range
of temperatures from about 40 to about 200°C. Preferably the temperature
range is from about 40 to about 100°C, and most preferably from about 60
to about 90°C. The pressure of the system should be in the range of 20 to
75 psig. Suitable solid materials for these processes are commercially
30 available ion exchange resins that contain basic groups including but not
limited to tertiary amines. One such of these materials is available from

Rohm and Haas under the product tradename Amberlite IRA900 or from



Patent 3,793,362, the disclosure of which is hereby incorporated by 20
reference. |If the neutralizing conpound is extrenely efficient, the solid
material can _be |oaded into a columm and the |iquid isocyanate or

i socyanate MEI843%tereign s8HEs: hr ough1dhe col utm. I'n a continuous nmode of
operation, a fixed bed of solid material may be used and product to be
treated 25 Eybhren Ghemioals asHeevwatit. MaheRBlespllB&8ses may be run over a wi de

range of tenper es, fromahout 40.,to abaqut 0C. Preferably the

t enper at ur e ran?eo%g?lﬂ?eoﬁ’ﬁ @Sﬁlﬁdtséﬁ‘fet%ssaB?ﬁi‘?rr&%g&,caﬁ%lﬁr‘r%g&#?}?j%trt& ably from
about 60 t QeARNUIth @6l BRicRINAGHNdSthe solif tnatéfbRRcTIARING fesidual t he range of
20 to 75 psig. Suitable solid materials for these processes are

commer ci al | ys@tyanate maist be itreategkas hagardossiwalet.hat contai n basi ¢ groups
including but not, limted to tertiary, amnes. e suc f.these materials
2 avai | Bble 1 ro@mpmaAkednbSiug Ao R0k erHR B Shper 1| te
| RA900 or f rfgrpiMRaRRRd Theste #BbROAEH RSd scadengdr i @ Ghagneal s as Lewati t
MonoPl us MP 500. Both of these nethods are | ess preferred because it is

di fficul at tieventiomoVbeséoalelialdaresplublein the isecyanaéesand dematreini al s

i ni i.dual i ) ; AS_, / . 5 A
Chem cal oot sapbAMBKRIPAUC Thedihi B8O Mds Pureps deftnal i ) 1o

most sui t abliyrain rbﬂ#s%bﬁl%/%?@éﬁﬁ@&@hdoﬂmﬁﬁ resiAxMtainingvanéasionelhese
els e

materials are soluble in ocyanates and remain in the final

car bodi 18 degrpupaoprisingea threemmespbriattoxiane' dm Brefergblystme omepeg n refers
to any organi ¢_conpound or resigipctgnt aining at least one 10 Q conpri si ng
e

|
a three nments&8°S&PYRNATS PTG PNETE RN S W"BPUHOPE 0% I 8 f&? oups are

present in tdigaifRRE ipdfisRYBARERICSHpoSiadMs With @oSTstdrit reQ@ti\ﬁ(?/_rprbﬂ@s of
pol yi socyanate conposi'tions with consistent reactivity profiles of the

i nstant i nvéheinstantiheerdjooxThe eppxideatquivalaet weight Yrange adf sui tabl e
ot of er abl v 5Pl SlRadseiort aRaul AT 15 400: Histabh T SRRl be
used, ang arnpefeRibly 4BOMB-308Y BoBPhRBARXANGalIFHRAISSFepDEded hdy 5  Pat ent
used, and are well known. Suitable epoxides are described in U.S. Patent
5,726,240, the disclosure of which is hereby incorporated by reference.
It is somewhat less preferred that the epoxy comprises an aromatic
polyepoxide due to the tendency of them to cause yellowing as well as
20 their reduced efficacy. Examples of such aromatic polyepoxides include
but are not limited to those selected from the group consisting of the
polyglycidyl ethers of polyhydric phenols; glycidyl esters of aromatic
carboxylic acids; N-glycidylaminoaromatics such as N-glycidylamino- |
benzene, N,N,N',N'-tetraglycidyl-4 ,4'-bis-aminophenyl methane, and
- 25 diglycidylaminobenzene; glycidylamino-glycidyloxyaromatics such as
glycidyl-aminoglycidyloxybenzene; and mixtures thereof.
The aromatic polyepoxide resins, comprised of the polyglycidyl-
ethers of polyhydric phenols including bis(phenol A), are also less
preferred because they contain hydroxyl groups and thus, react with the

30 polyisocyanate mixtures. Thus, this reduces the isocyanate content. Also,



5,726, 240, the disclosure of which is hereby incorporated by reference. It
is sonewhat |ess preferred that the epoxy conprises an aromatic pol yepoxi de

due to the f: g.cause yellowng as well as 20 their reduced
efficacy. E@%&gg%ﬁe@i?ﬁ%&'gﬁati c pol‘yepoxi des include but are not
limted to t{hose selected fromthe group cqonsistin f the polyglycidyl
ethers of p&iSpHIE r@%@f@rﬁﬂ@?“@ﬁ?@?@?ﬁ ceq %’P'{;‘Q}Vdéfgﬁ' fPWPS: &9-boxyl i ¢ aci ds;
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di gl yci dyl athenimventi@mare theyalipdhakia pozidgs wdhicly doxncd icontein bydsaxyh as
gl yci dyl - an‘i'n(gg]l%ci dyl oxybenzene; and m xtures thereof. The aromatic
pol yepoxi deSF s, conprised of the polyglycidyl- ethers of polyhydric

ont ai n Pydr oxyl YReBSTOENEe AftCo BAl e RPBHSRST BRI A ISRHIRE i xt ur es.
Thus; (LTS ERYHERSOKDE, bRpOKARBRICONs Bitendbie, DB BARACINIR! s count [ es

-12 less pre are all tic epoxides contalning hy ups, e.d.,
gl yci dol, fandfondranaiesomaglene okite,dr2pentend @pde;i 2J8pdntenaisridaccordi ng to

the invention are the alj i C_epoxi des ich do nat contain.hydroxyl

or oups. 5. SEVHaBFEeRE ORI beSiR R 0s, PN O acehS MK ot

exanpl e, e%hMHﬁQﬁngghgﬁeopropylene-oxide, 1, 2- but ene oxi de, 2, 3-butene
oxide (cis and/or trans), isobutylene oxide, 1,2-pentene oxide, 2,3-pentene

oxi de, 1@ycl opentaampies dieysefulalipiatiopolyepozidesyintlote beharorode, and t he

i ke and nmjxtures thereqf. Ex | es of useful aliphati ol yepoxi des

i ncl ude bum'%'t@dﬁ%ttmﬁq ?@?g&%g@mﬁﬁgr%%} ingrfrvin @yﬁl:ogﬁgeE%nsi sting of
vi nyl cycl ofjgx&e | pXh A8 i b Qo Fi i HSRGYaNUr ate; and
t hose cont aiBni ng’ bgﬁdgéhgiem?g}gdés Iﬁ@ﬁylggeﬁ#@@% 35#*@%%%%’?‘3?@% ol ,

t et r agl yci dgthgpdinkages/suchas triglycidyl glentaetytheitdie tetraglyaidyl pehéaeape di net hanol

o e BB oR ] o eme e R b B SBs b
4, 4" - bi$4 2, 3f SIR¥ URIIORASWN To those skilled in the art, 1,4-bis(2,3-epoxypropoxy)-
benzene; 1,3-bis(2,3-epoxypropoxy)benzene; 4,4'-bis(2,3-epoxypropoxy)-
diphenyl ether; 1,8-bis(2,3-epoxypropoxy)octane; 1,4-bis(2,3-epoxypro-
poxy)cyclohexane; 4,4'-(2-hydroxy-3,4-epoxybutoxy)-diphenyl dimethyl
methane; 1,3-bis(4,5-epoxypentoxy)-5-chlorobenzene; 1,4-bis(3,4-

20  epoxybutoxy)-2-chlorocyclohexane; diglycidy! thioether; diglycidyl ether;
1,2,5,6-diepoxyhexane-3; 1,2,5,6-diepoxyhexane; those containing ester
groups such as ERL 4221, a product of Dow Corporation, as illustrated in,
for example, U.S. Patent 4,814,103, the disclosure of which is hereby
incorporated by reference, and mixtures thereof.

25 Other useful epoxides are listed in, for example, U.S. Patent
3,298,998, the disclosure of which is hereby incorporated by reference.
These compounds include but are not limited to those selected from the
group consisting of bis[p-(2,3-epoxypropoxy)phenyl]cyclohexane;
2,2-bis[p-(2,3-epoxypropoxy)phenyllnorcamphane; 5,5-bis[(2,3-epoxypro-

30  poxy)phenyllhexahydro-4,6-methanoindane; 2,2-bis[4-(2,3-epoxypropoxy)-
3-methylphenyllhexahydro-4,7-methanoindane; and 2-bis[p-2,3-epoxypro-

poxy)phenyl]-methylene-3-methylnorcamphane; and mixtures thereof.



di phenyl ether; 1,8-bis(2,3-epoxypropoxy)octane; 1, 4- bi s(2, 3- epoxypro-

poxy) cycl ohexane; - (2- hydr oxy- 3, 4- epoxybut oxy) - di phenyl di net hyl

~ et hane; X nt oxy) - 5- chl or obenzene; 1, 4-bis(3,4 20
epoxybutoxy)-glgé%%ﬁﬁ &H\%ﬁ%ﬁ#ﬁé dlgraérdyl t hi oet her; diglycidyl ether;

1, 2,5, 6-di epoxyhexane-3; 1, 2,5, 6-di epoxyhexane; those contalnlng ester

groups such @thermsahtexapoxides afoundfin,donexcnpls; atanekookof BpoXyt rat ed i n,

| ncor por i oY bgéﬁﬁﬂé\@"%ﬂ‘?ﬁmbﬂﬁ N of T ey S 8efCpoxi des

are |isted in018@62¢eK8tbRWhich are RatétRincodpdRtePBy refefendd.scl osure of whi ch
is hereby incorporated by reference. These conpounds include but are not

linmted to those Rlepesyitable epaxidas forgissuip the peesant fyesttion include the

AP péé@ﬁﬁxé @%’xkﬁ%fyﬁtﬁ'é%‘é%ﬂp jch-arefogmgd by epoxidiging o 50
poxy) ES?B%LL@?]‘?Q%Q‘%@S" R ANGRBEC1¢ uRsalParbn rdity aGRPARAAROXY)

poxy) pheny! JolgRtduid Siveieic @emuha@hwa@@ud@mﬁd AngttHe gike! TIRs @6& of MO
8224-foreign countries -13 Ot her usabl e epoxi des are found in, for exanple,

Handbook of &gRgr ORemer faity acigrentitefurniskes ptghet APlaculatwveishl k (1967) and

A so, sut t astABE S RS e o a8 Rt BT SR HBRTHE 1L the” 57"
epoxi di zed %M?éo@y%dtélcﬁﬁ’fpofsﬁbhié oAthélpreseht Fiveatien bes 1B6d Iy pridicedi zi ng
the products_of the polymerization of Cl8 unsaturated fatty aC| ds such as

ol ei ¢ acid, Thedinerdfatyiagid maydiavgian agydic, mpapeydicaer bicyelle strictuieke. The

e ot Pl AR XoPuodS i BT SRR oL o

that the 10 pol yi Bpe¥aRal enssarPar iandanglyeéridepeipass by iepvRidiation otr e used to
produce. The diner fatty acid nay have an acyclic, nonocyclic, or bicyclic

structure dhedoopm dresaiurated aF @aﬁnallwnp@ﬁunaied idxaenigegiare dreferreduch
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acid triglycerides available from natural or synthetic sources. The fatty acid
group, which is connected to glycerol by an ester bond is usually a Cg-C24

~ monocarboxylic acid (linear or branched; saturated, monounsaturated, or
polyunsaturated). Such fatty acids and their equivalents are readily
20 available at low cost from natural sources such as edible triglycerides.
| Specific illustrative fatty acids suitable for use include, but are not limited
to, eicosanoic (arachidic) acid, heneicosanoic acid, docosanoic (behenic)
acid, elaidic acid, tricosanoic acid, tetracosanoic (lignoceric) acid, caprylic
acid, pelargonic acid, capric acid, caproic acid, lauric acid, palmitic acid,
25 stearic acid, oleic acid, cetoleic acid, myristic acid, palmitoleic acid,
gadoleic acid, erucic acid, rincinoleic acid, linoleic acid, linolenic acid,
myristoleic acid, eleostearic acid, arachidonic acid, or mixtures or
hydrogenated derivatives of these acids. The fatty acids may be derived
synthetically or from natural sources such as triglyceride lipids. Mixtures of
30 fatty acid entities, such as the mixtures of fatty acids typically obtained by

hydrolysis (splitting) of a triglyceride are also suitable. These fatty acid



15 The epoxi di zed gl ycerides may be prepared fromany of the known fatty
acid triglycerides avail able fromnatural or synthetic sources. The fatty
~acid group, s connected to glygerol by an ester bond is usually a

- 06- C24 nnnd%gr%%§§cﬁﬁg&ﬁqy "9hear orqgranched sat urat ed, nonounsat ur at ed,
or polyunsaturated). Such fatty acids and therr equrvalents are readily 20

avai | abl e atirigygeddes inclusie, hat areanotdisiteckto, fats ndolsrusheas tallgWycer i des.
S fic ill | , t
Prted 1o tibeBhafpbfidtedioi Rostilet, BalfleltRE it 1M RIS canot ¢

(beheni c)  daid] bueterfat]iotivesildpali bit,qseamot oil asdfflowtesear oibagteioa (11 gnoceric)
acid, caprylic acid, eIargonrc acid, capric acid, caproic acrd | auric

acid, palm tblﬂt%{cﬁ;@a%sgﬁ@éﬁr @pgseed o) sinfloyar seed il peivwelbas fl yr%l’rl stic
acid, pakgm tr%lrﬁ% @der en%ﬁ?e‘ﬂvﬁtr@@é gn(l'i Gkl S gﬂh@?erth gb&%e@ ¢ acid,

Irnolerc aci c acl nyri's el ¢ aci eosteari c acid,
arachi doni ¢ Eysoxidized linseddioi s partichindy poefentedd derivatives of these aci ds.
The fatty acids may be derived synthetically or fromnatural sources such

as triglyceride |Vl BEOCeRs acaPNG 10 the Rrasest inventiosygan P@§a"éﬁﬂ:ﬁmas t he

m xt ures of ttrng) of a
triglyceri de\xlg]ré*a SO sur%@é%ggk% 'ngf/’?ﬁ%?%%% @y@i ore gn countries -
14 trigl ycerhe:lerslylrethuetaenbistthar@snbstahtranﬁademtegefo‘ie@oam grolpssuch as

tall ow, soybea cottonseed _ojil, cocgnut oil, palmkernel oil, corn
oil, fidR o.ahould B?(ﬂ)fefiﬁﬂttEW%tSU‘tébiev%)caﬁ'qlzerH!Qr‘rYQﬂrldesp?Eanﬂf oi I, safflower

seed oil, eed oil,
as well as fegﬁ%yp ! par ﬁ]@ fﬁﬁﬁggggn%tt(énggff@éﬁx{/vevg@gﬂy %pg)t(lgées of
these trigl m@gedes’rod@a@mxﬁemwb frbmsal@@utcn fo atsoun @ 59.cyi}t welght pf ef erred. The

process accordin qq to the present invention _can be carried out wth a nunber
of epoxi di zeRPANIYPYXIEN ar@spaﬂlcwgaétsamweoThempmbed?rrpgu@ed fromethgn) y

requirement. foliBlia SUPSHEMIR RS FEhAACI0, GRRY O (9APS) 1ipshoul d be

present. Thus e ep oxr cetirdes are t hose

cont ai ni1Bg fdlk?@hdbptﬁfer%bly? c@ﬁonéeéw% tspybeaglmﬁl sxinflwmﬂoileand)mw Product s
contai ning fromabout 4 to about, 8.5% by wei ght of epoxide oxyc?en are

parti cul ar | \oik irefeies. staring raterigs @ﬁ%ﬁﬂ?@ﬂzq?(ﬂ gayhean oil, epoxidize

sunflower oil, epoxidized linseed oil and epoxidized train oil.
The quantity of acid scavenger to be used in accordance with the
present invention generally ranges from about 10 to about 10,000 ppm,
20 based on the weight of the polyisocyanate starting material. Acid
scavenger is typically present in an amount of at least about 10 ppm,
preferably of at least about 50 ppm, more preferably of at least about 100
ppm, and most preferably of at least about 150 ppm,. The quantity of acid
scavenger is generally less than about 10,000 ppm, preferably less than
25 about 5,000 ppm, more preferably less than about 2,000 ppm, and most
preferably less than about 1,000 ppm, based on the weight of the
polyisocyanate starting material. The quantity of acid scavenger present
may be present in an amount ranging between any combination of these
upper and lower ranges, inclusive, e.g. from 10 to 10,000 ppm, preferably
30 from 50 to 5,000 ppm, more preferably from 100 to 2,000 ppm, and most
preferably from 150 to 1,000 ppm, based on the weight of the

polyisocyanate starting material.



followwng fats and oils: beef tallow, palmoil, lard, castor oil, peanut
oil, rape 15 oil, and, preferably, cottonseed oil, soybean oil, sunflower
oil and i WQ@%Z %I Pref erfed st artl mat eri al s are epoxi di zed soybean
oi |, epoxi di 25aFFIENEPUBITES epoxi d| &d linseed oil and epoxidized train
oil. The quantity of acid scavenger to be used in accordance with the
present inventi oﬁlﬁ@ﬁ!ﬁ%tﬁwsﬁa@@%& caghedipidization feachips @f the), 000 ppm 20

based on th d scavenger
is typicall 36[/‘ &S)gggn 8§rﬁb§ﬁe@%3§n§8fc¥é‘ﬁ'&§%ﬁ’[€r§ﬁ% 5%%%?@%%@ mc@?ef erably of
at | east abdmmt abd npplimitead tee cptaists abihe MOS@hOl‘C&MXId@O}ﬂe déxies gypoh  and nost

preferably of at |east about 150 uantl acid scavenger is
general ly | é’sss?qrr?d@”%%tﬁorﬂ@‘%@")bg\ﬁ“b&-[ H[ﬁsyo phﬁ e §¥1dgSout 5, 000

ppm norg pr e n ly | ess

t han abogt IDEF' %gBﬁ&%‘ﬁe 1b§§ig§§‘%ﬂdtapﬁ1% %&egleﬁgq ?‘E‘tﬂﬂeg éu[l?l?l% cyaﬁ’gt8 gﬁés)t arting
mat eri al . Ttwﬁmant:lutm,fairea(ample:dhaeaagerresp@&bm\g to tieyfopmufrsesent in an
anount rangi ng between any conbi nati on of these upper and | ower ranges,
inclusive, e.g. from10 to 10,000 ppm preferably 30 from50 to 5,000 ppm
nore preferably from 100 t ppm and referably from 150 to
1,000 ppm based on the wei ght of | [t heyygool i socyanate starting naterial. MO
8224-foreign countries -15|Suitablle catal ygts for t he carbodiimdization
reaction of the isocyanate hent in ac Ce with the present
invention include but are nggPlinmted to c&?ﬁ’ sts of the phosphorous oxide

type series such as, for npl &x~gyCoOMer ci Iable m xt ures of
phosphol i ne oxi des, 5 phosphol ene 12oxi des ‘and phosﬁholene 1-sul fides.
Sui t abl e phosphol i ne oxides include, for exanple, those corresponding to
the fornmulas: Uand UO CH3 O CH3 10 as are described in U S Patent
5,202, 358, tasardidescubed i bfS.wWhateht b 202G itlye disclaspiee af whidbyisr ef er ence.

Qe Sul LA ot BB o rdlehBo, BRI GO oAU bRk B m o 2t on

known to be suitable carbodiimidization catalysts are described in, for
example, U.S. Patent 6,489,503, the disclosure of which is hereby
incorporated by reference. As described therein, phospholene 1-oxides

15 and phospholene 1-sulfides correspond to the formulas:

b-Cl (I)H—e b-C C-e
and | ’
a-C Ch-d a-HG CH-d
AN >R
R X

wherein a, b, ¢ and d are each selected from the group consisting of
20 hydrogen and hydrocarbyl from 1 to 12 cérbo‘n atoms inclusive, R is
selected from the group consisting of lower alkyl and aryl and X is selected
from the group consisting of oxygen and sulfur. The above phospholene
compounds and methods for their preparation are described in U.S.
Patents 2,633,737, 2,663,738 and 2,853,473, the disclosures of which are
25 hereby incorporated by reference. The 3-phospholenes can be isomerized

readily to the corresponding 2-phospholenes by thermal treatment or by



example, U. S. Patent 6,489,503, the disclosure of which is hereby ,
i ncorporated by reference. As described therein, phosphol ene 1-oxides 15 and
phosphol ene 1-sul fides correspond to the fornulas: b-C CHe b-C Ge and
a-C CHd a- MO0\8228HockigiRcodnfles4’ X whet@in a, b, ¢ and d are each sel ected
fromthe group consisting of 20 hydrogen and hydrocarbyl from1l to 12

carbon at ompeflGhd!Mith®in dicousIARCALHisEI0’BYH WY indthl CFhat | ng of | ower
al kyl and aryl and X is selected fromthe group consisting of oxygen and

sul fur. TheAabencansbbeminsl Sosiety,ddhdids 1963 Represdstative compaunsisepar at i on

d ibed in U S  Patents 2,633 737, 2. 663 7 d. 2,85 3, th
G Sl our es TNIE Moy AbE bk SihAviZpoBnbaing: pRRE: St 1"
3- phosphol e@ﬁéng@{)h@sﬂ)ﬁ(ﬂéﬁéiﬂ@ﬂdefﬁ@ﬁbhyl-zl\;%hb@@d]@ﬁéﬁlsmm@;nﬂeth_yl-

2- phosphol enes by thermal treatnent or by 8224-foreign countries - 16

refl uxi ng wtphesphalfneolroxistes d -elbykB-saetbyledpbosielanetl-axidesbwtmdt  Ameri can

T eos ar o s Sy ket B GEAL Ry OB 11 e cbove
phenyl - 2- phespbep&iding 1@ ¥ielabove namedYdordpdliRsP AR petynestddride; 1-ethyl 5

2- phosphol ene-1 -oxide; 1-ethyl-3-nethyl-2-phosphol ene-1-oxide; 1-ethyl-
3- et hyl - 2- phospheieea exidesmpy ibgemploved isperidioallyt thosphayprprasyeing

oot o o b Uitk 3ph B2 ABR BTN FROSE el £ P oL R o P! o
exanpl e10 as félicwihg st dctufe Asdisblateatin ¥.9 0PateAB4 0% 8410 3Re Giscidkuird® fol | ow ng

structure, as disclosed in U S. Patent 4, 105,642, the di sclosures of which

patents ar e obwhickspatgniscaretsxpresaly perehydticoporaipdhyneéeremaestheseecur ri ng
units are repnEREYLRTs Me tSeRbAG Y fie Hftnl &R - HC -C a2 Y

CH3 CH3

O C|3H2 o)
P
H,C~  CH,
15 Also suitable are the diaza- and oxaza-phospholenes and —

phosphorinanes described in U.S. Patent 6,489,503 which correspond to
the general formula:

CnHZ
AN

Y
N\,
S

3

NH—R"

BN
R 1]

@)

20 wherein C,Ha, represents alkylene from 1 to 12 carbon atoms, inclusive, at

least one and not more than three adjacent carbon atoms and said



G O CH2-CH2 i -CH2- CH2 -O 11 Il OLIOO HR CH2 H CCH3 15 Also
suitable are the diaza- and oxaza- phosphol enes and - phosphori nanes

descri bed iﬂﬂ@ézﬂ?f&%‘wéﬁgﬂﬁtggﬁws whi correspond to the general formula:

/IC" -Y\ IN in CnH2h represents al kylene from1 to 12
carbon atons, inclusjive, at |east one and not nore than three adjacent

carbon at om§*lQmﬂ%@d&q{@r@@@af%v@ﬁ‘ec‘iflﬂw?ﬁ"lv@@h-'s gttachedio Enthe adi cal .
formng a CB?dé?i&n%?ﬁmgg‘?%%%ﬁéa tbsNathE &ﬁ@l&ﬁpggﬁéple%a%lﬁhd of which

is attached to ere eting the tero is selected
fromthe grong; Rbisselddted from thedgroaprdoykistingtodihydragatbyl@wonidniogrbton at ons,

i ncl usive; d halo, nitro, alkox kyl,, rcapto, and 5 cyang substituted
hydr ocar byl 1 [Ghan aiPoms, inclusiye: %‘%/Q)Héll,o’ %H'Eﬂ’g’g?%: aﬁ)@yl,irgemﬁg)g{@@gr byl

cont ai ning : %:ﬁ@mi C ! Yid selmci.ed fromthe
gr oup coﬁsi gy?’?\%é%ﬁlﬂ-}%—d q%?rﬁg&ra -- 1\/\%4%?%')6 n i}gli\st, hdec‘fusslfég}’nl?f l%cance as

def i ned abohgdrotaebydicontiminghaoumnddo d@dcarbohattsmsé dnclusive, andréjzar ati on are
described in U S Patepnt 3,522,303, the disclosure of 10 .whjch is hereby

i ncor por at eaewt%{f%méﬁe&m%fa%%mgap vg“e% —ophegip &!ﬂﬁ)‘gﬁnds are:
2-ethyl -1, 3«@n: L, B ié%ﬂ,h 2 hde;

2-chl or onet ﬁ n[ﬁ%a@}féia#eﬁ@egl, , %1 gﬁg%ggﬁgggﬁcﬁogxﬁgg%ngxﬁngtergodf_for

t ri chl or omethmsit pieparationedreydestriBe@-inlla apaiesp B (@220802 -tha idikclo2wploény| -

R L e

TS0y SuenEofypihgaig ALl 1o MG hedafdipiganeantol e
oxide; 2-chloromethyl-1,3-dimethyl-1,3,2-diazaphospholane-2-oxide; 2-
trichloromethyl-1,3-dimethyl-1,3,2-diazaphospholane-2-oxide; 2-phenyl-
1,3-dimethyl-1,3,2-diazaphospholane-2-oxide; 2-phenyl-1,3-dimethyl-

15  1,3,2-diaza-phosphorinane-2-oxide; 2-benzyl-1,3-dimethyl-1,3,2-
diazaphospholane-2-oxide; 2-allyl-1,3-dimethyl-1,3,2-diazaphospholane-2-
oxide; 2-bromomethyl-1,3-dimethyl-1,3,2-diazaphospholane-2-oxide; 2-
cyclohexyl-1,3-dimethyl-1,3,2-diazaphospholane-2-oxide; 2-cyclohexyl-
1,3-dimethyl-1,3,2-diaphospholane-2-oxide; 2-(2-ethoxyethyl)-1,3-

20 dimethyl-1,3,2-diazaphospholane-2-oxide; and 2-naphthyl-1,3-dimethyl-
1,3,2-diazaphospholane-2-oxide.

The quantity of catalyst used herein varies depending on the
polyisocyanate starting material. Generally, it varies from about 0.1 to
about 20 ppm, based on the weight of the polyisocyanate starting material.

25 There is typically at least about 0.1 ppm, preferably at least about 0.5 ppm,
and most preferably at least about 1 ppm of catalyst present, based on the
weight of the polyisocyanate starting material. Also, there is generally no
more than about 20 ppm, preferably no more than about 10 ppm, and
most preferably no more than about 5 ppm of catalyst present, based on

30 the weight of the polyisocyanate starting material. Of course, the quantity

of catalyst present may be present in an amount ranging between any



cycl ohexyl -1, 3-di net hyl -1, 3, 2- di azaphosphol ane- 2- oxi de; 2-cycl ohexyl -
1, 3-di nethyl -1, 3, 2-di aphosphol ane- 2- oxi de; 2-(2-ethoxyethyl)-1,3 20
_ dinmethyl -1, - hosphol ane- 2- oxi dg, and 2- napht hyl - 1, 3- di net hyl -

1, 3, 2-di azaﬁﬁh‘ﬁsd%?gﬁﬁﬁ%g%%%ﬂ@@? The q'ug%t'i ty of catalyst used herein varies
depending on the polyisocyanate starting material. CGenerally, it varies
from about GOMRIRAtICRESIIhese UPBAT AR LMETEANERS IRRLgNE, 810 {IREn é&l i Zdcyanat e

tarti ' T i i I . f bl
ot T east apBamrefeldby HRnt St YPRER, dhdihostisfordh ol 1olPgpmp B €r &b
cat al yst pr &asetl onttheavkight dfttee pobjiisgidyanate startingl inatoiyanat e starting

material. Also, there is generally no npre than about 20 ppm preferably no
nmore than about fb"tﬁaﬁ Caé%WStSrﬁQPg@ISé?ré?oﬁﬂ'}S tﬁ'ﬁ)%ﬁ‘ tnn%‘PPO&E%nu‘iepS ppm of

cat al yStSprOS\ﬁfﬁ”the £@§§rﬂ iHv'br?tBn.tipgluﬁgifaQEHs ch & fBPé%érﬁB%@?@‘ep%aﬁ&a”i ng

mat eri al . cour e quanti cat al yst 'present present in an

anount r angiacgisbiatiwdin, foryexdo@e 2ydfageni ghokde)itydregen bRonidehi nat i on of
t hese upper aad | ower ranges, i ncl usi ve, e.‘,g. f[ﬁ)m 0.1 to 20 ppm
preferably fWEFRIENSI4asIdEn PRRPRNALICAGIS SNdyaEPER £BIGFINEreAAtAINNG 5 ppm  based

on the wei githiouhls iMd %%?%H@Ié,ttﬁ%%f‘ﬂmﬁgﬁ\?éitaﬂérpﬁte?é'%hétﬁliﬁpﬁﬁé al ysts

st oppers or polsons to %%lhgsed CCOordance rese I nventi on
i ncl ude aci deidsctdbrides shich ag)Xanpkampley tenbayliohlorits, deetyhchlodde@ndf or exanpl e

hydr ogen_chl orj.de, hydrogen brom de, hydrogen f|uoride, phosphoric acid and
vari ous18hl 4 h'ée,cv&lf%/rach%@ges %%eaﬁege%r@p%dm@hywor Hiﬁtﬁl,%nQut not
limted to i | { k. L H.sS S exanpl e,
- benzoyl chl g’ﬁ‘?ﬂ%’ %é%Pﬂc%ﬁ%éﬁsua%%@?%%*ﬁl%ép%?o(%z?%&g& es such as,

f or exanpl echloeidey thecédrbanfoyt oibedeapdecurbersl of MaDI (dip hempyletiedrieor i des such
as, for exanple, n-butyl carbanoyl chloride, the carbanoyl | ori de
precur sors _'SWan@g‘?%p%%‘}fﬁh@t m_ﬁ'iePH Wﬁﬁtgbo'ﬁ agyes %ﬁyﬁﬂi(bﬁer
mol ecul ar weigh ohggrybﬁwﬁlemzvi@@ gﬁpgﬁ?%gwﬂé’arﬁcggg}’%&’??ﬁ@y&ﬁﬁﬁ&' ene

pol yphenyl i socyana etc., oroxy chloride,
phosphot®us phosphdroxy dalorislel phospharblustriaidoridcs, Isutforyl chletidecisiliconde, etc. as

described in, for example. U S. Patent 4,088, 6 h
. tetrac Ior?d ,rg?c. as éJescnbeg ln,nfor example.?fs. ba?ent 4,088,665, the

disclosure of which is hereby incorporated by reference.

Also suitable are the sulfonyl isocyanates as described in, for

example, U.S. Patent 6,362,247, the disclosure of which is herein

20 incorporated by reference. Among the sulfonyl isocyanates are, for
example, inorganic or organic compounds which contain at least one
structural unit corresponding to the following formula -SO,.-NCO. Organic
sulfonyl isocyanates are preferably used, while those containing
aromatically-bound isocyanatosulfonyl residues are particularly preferred.

25 Processes for producing organic sulfonyl isocyanates of the type suitable
for use in accordance with the invention and also their chemical behavior
are comprehensively described by H. Ulrich in Chem. Rev. 65, pages 369-
376, 1965. In addition, the production of aryl sulfonyl isocyanates is
described in U.S. Patents 2,666,787 and 3,484,466, the disclosures of

30  which are hereby incorporated by reference. According to the invention, it
is possible to use aliphatic, cycloaliphatic and also aromatic mono- or

polysulfonyl isocyanates, of which the following are mentioned by way of



di scl osure of which is hereby incorporated by reference. Al so suitable are
the sul fonyl isocyanates as described in, for exanple, U S Patent

6, 362, 247, the disclosure of which is hereln 20 incorporated by reference.
" Anmong the sM®@SR-fosjgn gaunkiesar e, fol9exanpl e, inorganic or organic
conmpounds which contain at | east one structural unit corresponding to the

fol | owi ng f examipde:-rBekyNadforpl g;anyanatsubﬂtthIfdm/bispap\amaie ayaobexyl er abl y
used, while t cont ai nin ar i.call ound_i socyanat squonyI resi dues
are parti cuISHI} FS«T'%Y@PPE%J Cg'% §8§y¥'ﬁ? p‘?%ﬁ'ﬂl‘&mﬁéﬁfﬂ sul f onyl

i socyanat es |£cybﬁ§tet ¥)H§n I@&ﬁhbﬁsoéﬁna‘ﬂé%-t&u@ﬁé@ul%% éhat’ehe i nvention
and al so their "chem cal behavi or are conprehensively descrl bed by H. Urich

in Chem Rebensy,sufagykisae@mnata;m-chiossphanyl adénnyl isecyanatepieduct i on of aryl

the. di 37 os OIETENSso GRY RS GiADafe 2 B rul BhF Y S4B nsr ATl Paccor di ng
to the invemybRiphenyl sulﬁ)rﬂﬂﬁs%b?éﬁ’atb%lﬁsﬁcﬁlbrdﬁrﬂiﬂypsulfdﬁl RicyRhatel ¢ and al so

aromati c nono- or pol ysul'fonyl isocyanates whi ch the follow ng are
ment i oned by, erﬂﬁromelsmleﬁoylesmya@amtp—b@snoamrykalmlfmwl met hyl sul f onyl
i socyanat e, . but

| h
o o £ oisbtdnath R EtaxyPRENT Moy LG RAEIY io-ntidph e RREY 2l ©

sul fonyl | set38ALR aft bﬁl#@ﬁl@érﬁiﬂbﬁml ido9 Qﬁéﬂéﬁhﬁghe éﬁéﬂdlsi}lfoh?DW
i socyanat e, p-chlorophenz sul fonyl isocyanate, rophenyl sul f onyl

i socyani@ e, diiseeydinaie,prphendeye dﬁ!ﬂ“fﬂny‘)d"SDS)iﬁnaiﬁéd"G]etbyl mpRanyfgreny |
sul fonyl isqggc anat e

3, 4-di chl or(Si ﬂwle@lf’lof:g"f\n%t% é henéhe'@ﬂﬁ H{V)SHH '§8F¥€fﬂﬂ’? 5| socyanat e,

p- met hoxy pheRiromilpheRylenk s Guso%xahétfeol@@ﬁﬁﬂ)htﬁweh@r&éulfdrﬁ@cyanat e and
o- ni trophenyl sul fonyl "i socyanat é; ene disul 10 di'i socyanat e,

p- phenyl ene dilseayanats;|3- dltnm@wanmleee cﬁsu‘rhnmg/duamcpamtyl drmaethexyuin{ ony|
ooy R RSPl 2L My A SBRRT A E sl ony
P s e g S T
pheny blphenyly¥ene dlsulfonyl dnsocyanate 3,3"- dlmetgoxy—4 4 E)lphenylylene- y
disulfonyl diisocyanate, (methylene-di-p-phenylene)-disulfonyl
diisocyanate, (methylene-di-3,3'-dimethoxy-p-phenylene)-disulfonyl
diisocyanate, (methylene-di-3,3'-dimethyl-p-phenylene)-disulfonyl
20 diisocyanate and 2-methyl-p-phenylene disulfonyl diisocyanate; also
sulfonyl isocyanates containing free NCO-groups such as
m-isocyanatophenyl sulfonyl isocyanate, p-isocyanatophenyl sulfonyl
isocyanate, 3-isocyanato-p-tolyl sulfonyl isocyanate, 5-isocyanato-o-tolyl
sulfonyl isocyanate, 3-isocyanato-4-methoxyphenyl sulfonyl isocyanate,
25  4-isocyanato-3-chlorophenyl sulfonyl isocyanate, 4'-isocyanato-4-
biphenylyl sulfonyl isocyanate, 4'-isocyanato-2,2'-dichloro-4-biphenylyl
sulfonyl isocyanate, 4-isocyanato-3,3'-dimethoxy-4-biphenylyl sulfonyl
isocyanate, a-(p-isocyanatophenyl)-p-tolyl sulfonyl isocyanate, a -(4-
isocyanato-3-methoxyphenyl)-2-methoxy-p-tolyl sulfonyl isocyanate, a -(4-
30 isocyanato-m-tolyl)-2,4-xylyl sulfonyl isocyanate and 5-isocyanato-1-

naphthyl sulfonyl isocyanate; or containing free isothiocyanate groups



15 diisocyanate, 4,4'-bis-phenylene disulfonyl diisocyanate,
2,2'-dichloro-4,4"- biphenylylene di sul fonyl diisocyanate,
3,3'-dineth3m¥ henﬁ {Jene- dIS fonyl diisocyanate,

(met hyl ene- ﬁé%ﬁ' Hé? Br@ﬁlfonyl i socyanat e,

(et hyl ene-di -3, 3' - dlnethoxy p- phenyl ene) - di sul fonyl  diisocyanate,

(met hyl ene shch as p-isofhioewanatopiteny Belfeny! isosyanatey m-Botkipt socyanat e and

cont ai mi ng PraReEREaH sSioh el o et R Geatsi R 4 SR NG 2ocyanat e
p- i socyanat eplieimlissayahattyand dseethivbybatod3inssthyiaptadryl Bulfemyll  sul f onyl

i socyanate, 5- |soc¢g§nato o-tolyl sulfonyl |socyanate

3- |socyanatd>30$¥ﬁ’é@ xyphenyl sul fonyl i socyanate, o o o
4- 3- en
ul fony 5 socyandt 8 PORSER lo 80 SRy 55, @%?%Saheie BRESSTTE L fonyt

i socyanat e, gﬁougﬁwmw@t&caedd@@ntdmmatnéfbdnpblemdeywl mfdn;myl i socyanat e,
a- (p-i socyanat ophenyl )-p-tolyl sulfon i socyanat e, -(4-

i socyanat o- @qeytan@s@pr@ﬂgnophznweﬁ%f@ﬁyﬁ/lﬁomrwe §OdeJWlI’efi%§%|ffHWéte -(4 30
| socyanat o- ’gc}cgfhﬁb @osé/anacﬁgnﬁfé a?é‘géhrdcﬁ%‘?wg%ee‘?read“i’n Edhﬁ%ytpriﬁ‘éo 1'

napht hyl suf or’contal nin I'Sothiocyanate groups MO

8224-forei g@rg@uatsulf@nyhéﬁby&uetemeﬁhmw by ocyafaxapiigeyit issalkb ony|
i socyanate, misothio- cyanatophenyl sulfonyl isocyanate

3-i sot hi @cy RRasbleinagaesdgngshwitly |the Eentien 10 use Mpiganie salfanyl

4- |soth|ocy I ossible to
use sul fonyl gggé%na%d% q’aaéelﬁgel%uﬁﬁhyﬁ%anh%cﬁygng)t &1 PESAoéyla y attached
to an ar omatOxy-sEfbnyisoci¥neates sﬁulhfa@ftls{ﬂneth)&@nyl@mbﬁlform%ﬂ@bﬂ@feﬁﬁw sul fonyl
i socyanate and p-toluene sulfonyl isocyanate (tosyl isocyanate) are
particul arl plsgreyitabled. In addition to the organic sul fonyl i socyanat es

rentf oned by ey QLSXATIERic hiouhSr U A0 1REBRPIBaRGRRY fignce Wth the

i nvention use’ I'no y I Socy es suc rosul f onyl

Isocyan%e @n ylatdd adisis \mlilctlﬁ@@r)‘@étﬁir@ to th¥ yedieldl doirhulasocyanat es such as
trinmethyl sil yI oxy-sul fonyl isocyanate are also suitable.

X- [Si(CH3)s]n

wherein:
20 X: represents the neutral acid residue obtained by
the removal of the acidic hydrogen atoms from
an n-basic acid having a pK; value of at most 3,
and
n: represents an integer of 1 to 3.
25 These silylated acids are indeed the preferred catalyst stopper or

poison.

In these silylated acids, it is preferred that X is the neutral acid
residue of an oxygen-containing acid which bears n acid hydrogen atoms
and has a maximum pKj value of 2. Some examples of such suitable acids

30 include compounds such as, but not limited to, the corresponding silylated
sulfonic acids such as, for example, trifluoromethanesulfonic acid

trimethylsilylester or methanesulfonic acid trimethylsilyl ester, or silylated



Anot her suitable group of acids for the present invention is the 15
silylated acids which correspond to the general forrmula: X- [Si (CH3)3]n
wherein: 20 X represents the neutral acid residue obtained by the renoval

- of the aci dio2ogesigatcelhtrfdsom an-pqbasic acid having a pKa val ue of at
nost 3, and n: represents an integer of 1 to 3. 25 These silylated acids

are i ndeed I I : i il A Syl yl ated
acido, Tt i Somrael aBld (R RkahyiTls, BhORBE prEsondii: SER ribfnneinki |
oxygen- cont &isterhgndir ¢photphedrictesd sliethy asteyidretlydsil\dtester. Saod has a nmaxi num
Ka val ue of 2. Sonme exanpl es of S Ui i.ds ' onpounds
guchvastJ butcomﬁoqnpﬁia[ré eF‘Bf'b?cﬁl—? @%%@%b@jhgz&%'ﬁf@én@hggéﬁﬁcngcfds
such as, for f [ BB i i et hyl silyl ester or
met hanesul fét&i@?%sﬁr?é ?frr\&bﬁ?lés}l |yl é@gﬁgﬁﬂfg&féﬁ%fé&?gdﬁ% 8%24- f gr ei gn
countrie§ - 21 ddweequandity atadd usktdpjtersiprgenesallysisdietaseptabophdrand aci d

tri et byl o1 BP0k 23 ppRS el S bR BERL PR s Rl Bl Par ent s
5, 202, 358 ar?\q%t\s'ri%. Thedd % @lﬂig:aj%tah%agi 55619@”?6%, ? f@@tﬂ? af[casPabeaY

i ncor porated by reference. e quantity of aci de used herein generally is
bet ween about pdmaandl mabbpitef@adlypqirteastaateiit 0 ppme ofvacighpresént, hased

| yi te star.t] terial. T Ls typical | east about 1
bl erabl y 20 PaerohL NS RehiShyanatsrie b ber hess s about 10 pom
of aci d1pr egxRieraljaRsrhor® M Sbd@ 20U psth, bRFeRBIY hs AoraNALR abbit 1009

material. A'so, there 1s 10 generally no nore than about 200 ppm preferably
no nore thamppaband Mot prefenataymonste {haof sy o) prm wbaeid praseabhout 50 ppm of

b I AN AN R e A M SR
anmount  rangigy@ntity of stopper or poison present may be present in an amount ranging
between any combination of these upper and lower ranges, inclusive, e.g.
15  from 1 to 200 ppm, preferably from 5 to 100 ppm, and most preferably
from 10 to 50 ppm, based on the weight of the polyisocyanate starting
material .

In accordance with the present invention, neutralization of any

acidic impurities in the organic isocyanate is achieved by addition of an

20 acid scavenger as described herein above. This can be accomplished at
room temperature; however, it is generally carried out at elevated
temperatures between 40 to 100°C to accelerate the process. Typicaily,
the neutralization takes place within about 5 to about 300 minutes in a well
stirred vessel. It may also take place in a column when, for example, the

25 materials are passed through the column which contains the solid basic
materials.

The carbodiimidization reaction according to the invention is
generally carried out at a temperature in the range from about 50°C to
about 150°C and preferably at a temperature in the range from 60°C to

30 100°C. The optimal reaction temperature depends on the starting

isocyanates used and may be determined ina simple preliminary test.



bet ween any conbi nati on of these upper and | ower ranges, inclusive, e.g. 15
froml to 200 ppm preferably from5 to 100 ppm .and nost preferably from

10 to 50 pp b on. t he ight of t pol yi socyanate starting nmateri al

I n accor dan%%ﬁﬁfﬂ@'%‘r%ﬁﬁrﬂ% nvent i‘gﬁ,' neutralization of any acidic
inpurities in the organic isocyanate is achieved by addition of an 20 acid
scavenger as desclhéearbodiimidizatinneaction is genenady younpledstreteashindom

t enper ature;_however, i i. ral carrd e . | ed tenperatures
bet ween 40 t%gﬁéﬁf éfocaéégéélﬁ‘gﬁgz%g’loﬁr(ég%rre%(:@scg?b%h@gaﬁ?ﬁ\féakfhee neutralization
t akes pl ace pércbhtagalstartfodibnidizedtiscf@nategictps] Pagedh lthe &ithr red vessel .

It may al so take place in a colum when, for exanple, the 25 materials are

passed t hr oudpantineotispayanataigeorRsopieseRbinthe skating ispeyepateyafabost 3. The

car bodii @ di i (= I i 18 i i generally carried
out at a%; entégéfdé)t%t[g?@@ﬁgrfﬁegagg%’g@d‘#%%bgt%& tSEES%}QP%%éEt 150C and
preferably atarBodifmigit=aionrie réffectd®in teggudntionoBEEbba d%)dd@@ﬁcagiihg opti nal
reaction tenperature depends on the starting isocyanates used and may be
det er m ned iffoma the mpactiopr mixturerdiring: etprosts sageprdipgdp dhe dvemtienes - 22 The

car bodi i m di ' [ . I 1, Dadk ' a degree of
car bodt i m ai A ERobAR yBrheEERP AR E MLaRMG of ERESTARRR, 2 ot

car bodi i m di gredides asivamatien ohaHe teghss eflcarbotitidifitin reavhad iat dnpf

i socyanate groups present in the starting isocyanate) of about 3 5 to about

35% ( pr 0er aBRge Jufipg soeprasesascghiding tethgdgrvertialy. carbodi i ni di zation is

Txture during cH ppisteded nBidiRne ot RTe SRR Mion WMBATRECTY ' Ohi <

vol unet ri cal polyigeeyan=ad kseartiig Matéalefcoptirises rbmrhdic MDIofedes i nformati on
on the degree of carbodiinidization reached at any 10 stage during the
process accdtighegyinethane digpsyenale) and optippallehigbar bamedpgras thereafhe present

| vent i on wheLeh i hiific 1ABY ROEYEH e Bofler BF RS RbaucIRsIges monomer i e

15 32%, preferably 26.5 to 31% and most preferably 28.5 to 30%.

The isocyanate mixtures of the present invention comprise

monomeric diphenylmethane diisocyanate, carbodiimide, uretonimine, and
higher homologues of carbodiimides and/or uretonimines, and epoxide.
The monomeric MDI present in this mixture ranges from about 60% to less

20 than about 90% by weight, based on 100% by weight of the total
isocyanate mixture, and the balance, i.e. from more than 10% to about
40% by weight, comprises carbodiimide, uretonimine, and higher
molecular weight homologues of carbodiimides and/or uretonimines. In the
context of the present invention, these higher molecular weight

25 homologues comprise molecules which contain from two to six
incorporated carbodiimide and/or uretonimine groups. Only a very small
amount of the total weight of the mixture comprises an epoxide, a catalyst
and a catalyst stopper. The mixture preferably comprises from 70% to
80% by weight and most preferably from 72% to 78% by weight of



di phenyl net hane dii socyanate) and opti-onally hi gher honol ogues thereof

(i.e. polyneric MD), the isocyanate content of the final product is 23 to
15 32% prefera 6.5 to 31.% and no preferably 28.5 to 30% The

i socyanat e rﬁggé%‘%?%ﬁgt”h@ Esent | I’l\7§lt:7t'i on conprise nononeric

di phenyl net hane diisocyanate, carbodiimde, uretonimne, and higher

horol ogues ohopamesdiNiiH, dased eay 10 %yt weight ofkibe tatad isgsyrnate. mixtue. nonormreri ¢

by wat gt o BRI it ERE B SR RO ork 10 bR AT o gt e
bal ance, i . emobt pieferabl frdran20 6 LevabpweightOBadnd 8&0DY by aEjhtses

carbodi i mide, uretonimne, and higher ~nolecul ar wei ght honol ogues of
carbodi i m deBedai@l isocyaraternbdies. In the context of the present invention,

t hese hi gher nol 1 ght L ich contain
from two%t 0 SiX eﬁﬁécgoﬁlgorHéc?g)éarﬁglregggﬁbgn‘gﬂgé%%g;&grtélﬁsﬁgﬁiémgncge%é\rggups. Only a
very small tArOnoéntdn. the ihoémtion)eiiadh isadet tidreh M thielforeguing distRssure, epoxi de,

a catalyst and a catalyst stopper. The m xture preferably_conprises from
70%to 80%BYohtq Badimiied efther inpsRIfibPRSLEIPE PYiNepe®*amMI8ss BYOsei ght of MO

8224-f [ ° ' ' , 9 ight of th
Cotal | socymidrd WhEaresm AR Eadsbi P RRA] Dap s ML - om 205 0

30% by wei ghtoralitibnsnafthe fislRivin@procdduess 2avbbas28%pjessaithbiwisbased on 100%
by weight of the total isocyanate m xture. 5 The follow ng exanples further

i I1ustrdQe deated)all tegpperalirg? gredegises Gelpiyisiandealt paks amd PEreRMEAGSDN, whi ch
. f ; : ; - e i o ot
spirit or scBSHAl T BEHH AR dEEENARUS By weigh RorebtfRy L 0\ T ¢ cadi 1

under stand that known vari ati ons of EXARIPIcE®di ti ons of the follow ng
procedures can be used. Unless otherw se 10 noted, all tenperatures are
degrees Cel sthgfollawing compappentseredisedip doe worlkipg exammesof thei ght and

per cent ages &%s%ﬁti Iicafigﬁ'peCti vely. EXAMPLES The foll ow ng conmponents were
used in the Wworking'exanpl'es of the

15  Isocyanate A: diphenylmethane diisocyanate having an NCO group
content of about 33.6% and comprising about 99% of
the 4,4’-isomer and about 1% of the 2,4’-isomer; and
having an acidity value of 7 as determined by ASTM
D-5629.

20 |socyanate B: diphenylmethane diisocyanate having an NCO group
content of about 33.6% and comprising about 99% of
the 4,4’-isomer and about 1% of the 2,4’-isomer; and
having an acidity value of 20 as determined by ASTM
D-5629.

25 |socyanate C: diphenylmethane diisocyanate having an NCO group
content of about 33.6% and comprising about 99% of
the 4,4’-isomer and about 1% of the 2,4’-isomer; and
having an acidity value of 4 as determined by ASTM
D-5629.



present application: 15 |Isocyanate A: di phenyl net hane dii socyanate having an
NCO group content of about 33.6% and conprising about 99% of the

4,4 -isomer out .1 %of the 2,4"-jsoner; and having an acidity val ue
of 7 as det é&ﬁ%@g'@wﬁ@fﬂf’”ﬁ%&& ZO&ﬁ?éocyanate B: di phenyl net hane

di i socyanate having an NCO group content of about 33.6% and conprising
about 99% ofEpoKitte 5 4' - i sometyepodidedeagediuperolingaed ¢l and hgwitgran and havi ng

an acidity value of 20 as t ernm . 629. I nat e C

di phenyl net hane di i socyanal%ja Oﬁ@g}}%@%ﬂgﬂé@%{)ﬁ)&%@n}%ﬁfﬁ}%é@@ﬁ@ 33. 6% and
conpri sing about 99% of t RRafatle-dssEFEol 86! fraPUhitdclVCPenibdl IRc4’ - | soner ;
and having an acidity value of 4 as determ ned by ASTM D-5629. MO

8224- f or ei gicatalist Al es - 24 TEReS-phosRbOlaNSokicxdebased upon |inseed oil and

havng, o8 SRAe S0 v i)l Lo BRGRERET o 1y Vel bl o

- et hyl - 3- phosphol ene-1 -oxide 5 Acid A: trinethylsilyl trifluoronethane
sul fonate The follow ng experiments were conducted to illustrate the effect
of an acid Thedoboning expediseriaweig condueteado diusirate tha effgeiof @avagid needed

for conpletl t he Ly di zaf | b 0 29.5% NCO. 10
The foll ow %88\2‘?@% u %&%g&ﬂ?&g&fﬁ h?epéﬂé(?{glr' g£%?§%}'/2%3&% Iéran_d CD

| socyanat e Fonfpletiarofte catbodimitiBatiya R htontrseric M6 @o%%addong 100 pbw of
the Isocyanate tested to a reaction vessel and heating to 80C under fl ow ng

ni trogeh0 | mherfellowingrspeedurepras esedita Peepsre (e lsacyaeaie 1 avediPon, 1000 ppm
of Epoxide 'f!;ocyanate 3.

Procedure:

15 CD Isocyanate was prepared by adding 100 pbw of the Isocyanate tested
to a reaction vessel and heating to 80°C under flowing nitrogen. In the
examples representative of the present invention, 1000 ppm of Epoxide A
was added to the isocyanate and the mixture was stirred at 80°C for 1
hour. (No epoxide was added in the comparative examples.) While at

20  80°C, 2.5 ppm of Catalyst A (1-methyl-3-phospholene-1-oxide, i.e. PHO)
was added. The reaction progressed and was monitored by titration
and/or refractive index until the desired %NCO was reached. At this point
32.5 ppm, based on the weight of the starting isocyanate component, of
Acid A, a catalyst poison, i.e. trimethylsilyl trifluoromethane sulphonate

25 (TMST) was added. The TMST was stirred into the reaction and then the
vessel was cooled to room temperature. The time required to reach the
desired %NCO was affected by three factors: (i) catalyst level, (ii)
temperature, and (iii) acidity of the monomeric MDI. Higher levels of MDI
acidity resulted in an increased (i.e. longer) reaction time.

30 The acidity of the starting isocyanate was determined in accordance
with ASTM D 5629.



was added to the isocyanate and the m xture was stirred at 80C for 1 hour.
(No epoxide was added in the conparative exanples.) Wile at 20 80C, 2.5 ppm
of Catal yst (- hyl - 3- phosphol ene- 1-oxide, i.e. PHO was added. The
reaction pr g@ﬁ)éégggft%%gn\;‘;ggnﬁ@% t ored” é? “titration and/or refractive index
until the desired YNCO was reached. At this point 32.5 ppm based on the
wei ght of the starting isocyanate conponent, of Acid A a catalyst poison,
i.e. tri netlg%szﬁllsyl trifluoronmethane sul phonate 25 (TMST) was added. The
TMST was sti tnto the reaction and then the vessel was cooled to room
tenperature. The tine required to reach the desired %NCO was affected by

three factors: (i) catalyst |level, (i i} tenperature, and (iii) acidity of
t he nononer iExammle 1iepppanative) dsesyappte A{bauingyar iBdial asiity ®f gRobhcr eased

(i.e. |opger) [ [ T Lo f. rLi jpsocyanate was
Gei o mi nag 1 PafEivks Usel t%r?ﬁgfﬁﬁn'gg%geﬁ/@éggﬁﬁ’%@%@ﬁ‘ et ri e - 25,
Resul ts: Exaitjolve ptocddurapaithdutvag ddsiitiyesfadppxiid, [The regiction ireadhedd aci dity of
about 5 7 ppm) was used to prepare CD |socyanate 1 in accordance with the

above proced@mpletign, suneasidreddd @ i7gNCEX ofcghiput #8.5%h i akettt4%h r eached
conpl etion, & asilr e -9 % _..n about 490 m nutes.
This pr oductﬁﬁg{’é%éﬁgsréggpgﬁgﬁ@%tgg%gggtégi?a(%égxarrpl e 2: |Isocyanate C
(having an initial acidity of about 4) was used to prepared CD |Isocyanate 2 .

in accordance with the above procedure. _ After the addition of |socyanate C
to the f'@actﬁlﬁﬁﬂ@l@%el'?o%@@ét%ﬁrﬂmﬂﬂéﬂrﬂ@'tl@'ﬁﬁ@'tudﬂé’éoﬂb‘lh‘ﬂés }b'l%ﬂof

| socyanat e Isﬂﬁxﬁa s q r i 80C, 1.0 ppm
of Catal yst ?%pﬁggargé ed.%%ﬂé%gfm ?ﬁc%rggﬁcé%"&atvh%@é’w@bé‘%{‘g yst, the
reacti on wafeeniné atdifiohrof488tyamatelCas thd hésctiohodsstl, 1900afpnred to as CD
| socyanate 2. Exa conparative) |socyanate B (havi ngt an initial

(o]

le 3:
acidity of &nside ﬁ%wé%@ e abwidsepanatet, pad dflanwaddoeacinixi de was
not added t%og@%#?%Y;?.“Wr‘ﬁneBaﬂéb"Td?Gi.cE’bEH%Péét%'i\/s%\%)s Lagsy e 3. A

conventi onal
15  with such a low level of catalyst, the reaction was completed in 400

minutes. This product is referred to as CD Isocyanate 2.

Example 3: (comparative) Isocyanate B (having an initial acidity of about

20 ppm) was used to prepare CD Isocyanate 3. Epoxide was not added to
20 Isocyanate B in the preparation of CD Isocyanate 3. A conventional CD
isocyanate was made as described in Example 1 above, which is also a
comparative example. After 365 minutes, the NCO group content was only
32.65. The run was stopped at this point, but extrapolation of this data
indicated an estimated time to completion of approximately 1,000 minutes.

25  This product is referred to as CD Isocyanate 3.

Example 4: In this example, Isocyanate B which had an initial acidity of
20 ppm was used as the starting polyisocyanate. In addition, 1000 ppm of
Epoxol 9-5 was added to 100 pbw of ISocyanate B. As in Example 2

30 above, Epoxol 9-5 was added while the MDI was being heated to about
80°C, and allowed to react for 1 hour before the addition of Catalyst A.



i'socyanate was nade as described in Exanple 1 above, which is also a
conparative exanple. After 365 m nutes, the NCO group content was only
32.65. The r s stopped at.this point, but extrapolation of this data

i ndi cat ed aM@ﬁ%@é‘ﬂgﬁi%”F@Scoml et %n of approximately 1,000 mnutes. 25
This product is referred to as CD Isocyanate 3. Exanple 4: In this exanple,

| socyanat e Buspiiginglyathisirun réachet complétion 6 a ANGPR M abouti28d%k t he
starting polyis anate. 1.n _additi.on 00 f, Epoxql 9-5 s added to
100 pbw of - PObeTE ATREs ar Fie it of BBl rneiRBhegs e dded
while the MghawasD hidyanbrased to about 80C, and allowed to react for 1
hour before the addition of Catalyst A MO 8224-foreign countries -26

Surprisingly, this run reached conpletion (to a %NCO of about 29.5% only
180 m nutes .ﬁAPErE,i_he addition of the Catalyst. This product is referred to
A :

as CD Isocya 4." 5 TABLE 1: Exanple 1 Exanple 2 Exanple 3 Exanple 4
| socyanate |A C B B | mevnate | EB&apld30. DEXEMEe 300. DExGRPM 4/ nitial % 33.6
33.6 33.6 ‘5‘F$&YQH%@ olp TSOCyangie Acrdityg/ 4 20 20 | gppm EpPOXI e A 0%
0.1% 0% 0. 1§ Ivbné{e WE' Catat y:tw“(‘) 251 ),@B% 25—¢ J]prg dﬂxu d—AB2.5 13.5
32.5 32.5 é%%):‘b‘f od 99 | sq lso 2 lso 3 CD'I'so 4

Initial % 33.6 33.6 33.6 33.6

NCO of

Isocyanate

Acidity 7 4 20 20

(ppm)

Epoxide A | 0% 0.1% 0% 0.1%

(% by wt.)!

Catalyst A | 2.5 1.0 2.5 2.5

(ppm)

Acid A 32.5 13.5 32.5 32.5

(ppm) -

Product CDlIso1 CDlso 2 CDIso 3 CDlIso 4

Time to 490 400 1,000° 180

reach

29.5%

%NCO

(mins)

1: % by wt. of epoxide based on the weight of the starting polyisocyanate

2: estimated based on reaction rate over first 10 hrs of reaction

10 Although the invenﬁon has been described in detail in the foregoing
for the purpose of illustration, it is to be understood that such detail is
solely for that purpose and that variations can be made therein by those
skilled in the art without departing from the spirit and scope of the
invention except as it may be limited by the claims.

15



Trme to 490 400 1,000 180 reach 29.5% 9NCO (mns) 1. %by w. of epoxide

based on the weight of the starting polyisocyanate 2: estinated based on

_ reaction ratlg@)gﬁé first 10 f%r.s of reacth(i on 10 Al though the invention has
been describ "IN SHNWRS £ or eg6i4fg for the purpose of illustration,

it is to be understood that such detail is solely for that purpose and that

vari ati ons cWIAE ISEAAIMED 5:n by those skilled in the art without

departing fromthg spiyr] : i i X .as it may be
linmted by the cl L meh dféC%%d@i?i@ﬁaeﬁ%%féfﬁcgt'ﬁ{ﬁé‘%éo?gsﬁ?ﬁ&%h% IS CLAIMED | S:
1. A processisboyaridies poepiring carbodiinlide ahd/os upstehbinineapoups, | socyanat es

cont ai ni ng carbodiim de and/or uretoneimne groups, conprising: 5 (1)
neutral i zi ngCHABPHPIBIi npurities in an organic i socyanate with an acid

scavengerg ( p [ - i m.di zi i 1k

neutral i z5ed aér gg‘ﬁn‘%%t?%"'%ﬁ” %‘?\'g@g \ﬁ%ﬂéémgg? gf@%ﬁ@%?) tC§ ﬁﬂép‘\@@% hr%étﬂcg oxi de
type, and 10 (3)sdaenigenti ng the carbodiimdization reaction by the
addition of an acid. 2. process of Claim1, wherein sajd organic

Th
i socyanat e &%}rprp%réigllqbeash@iiw}di@ﬁe iIsRAYPpRAtegIaups of dhrneutalgad sing 80 to
100% b 15 i gh . Oh . W) o i ght of
hi gher yf unct ;Nglngl 6@%&3‘#?@%@%?8?%!9’83%%@{'%&?@2%% égiplgggﬁg\{h\é\?;?n t ge

di phenyl net hamg¢ dii socyanate conprises from40 to 80% by wei ght of the
4, 4" -isoner, fromO to 8% by weight of the 2,2 -isomer and from20 to 60%
10 (3) terminating the carbodiimidization reaction by the addition of an

acid.

2. The process of Claim 1, wherein said organic isocyanate
comprises polymethylene polyphenylisocyanate comprising 80 to 100% by
15  weight of diphenylmethane diisocyanate and 0 to 20% by weight of higher
functional polyisocyanates of the diphenylmethane series, wherein the
diphenylmethane diisocyanate comprises from 40 to 80% by weight of the
4.,4’-isomer, from 0 to 8% by weight of the 2,2’-isomer and from 20 to 60%
by weight of the 2,4’-isomer, with the %’s by weight of the 4,4’-isomer, the
20 2,2-isomer and the 2,4’-isomer totaling 100% by weight of monomeric

diphenylmethane diisocyanate.

3. The process of Claim 1, wherein said organic isocyanate
comprises polymethylene polyphenylisocyanate comprising 90 to 100% by
25 weight of diphenylmethane diisocyanate and 0 to 10% by weight of higher
functional polyisocyanates of the diphenylmethane series, wherein the
diphenylmethane diisocyanate comprises from 96 to 100% by weight of
the 4,4’-isomer, from 0 to 1% by weight of the 2,2’-isomer and from 0.1 to
4% by weight of the 2,4'-isomer, with the %’s by weight of the 4,4’-isomer,
30 the 2,2-isomer and the 2,4’-isomer totaling 100% by weight of monomeric

diphenylmethane diisocyanate.



by weight of the 2,4'-isoner, with the %s by weight of the 4,4 -isomer, the
20 2,2'-isonmer and the 2,4'-isoner totaling 100% by wei ght of nononeric
. di phenyl et jisocyanate, . 3. The prgcess of Claim1l, wherein said
organic i so@@gfﬁﬁé%&?}ﬁﬂﬁ%‘@@eﬁol ynet hggéne pol yphenyl i socyanate conpri si ng
90 to 100% by 25 weight of di phenélirret hane diisocyanate and 0 to 10% by
wei ght of hi gher 4 unctlingnRrocgss of clipahavheretr said aciyl sravMegREt hane seri es,
wherein the i Vi gagl di i socyanate conprises from96 to 100% by
wei ght of tcﬁgdﬁ!%%g-e!@ner,&from O0tol %by weight of the 2,2'-isoner and
fromO0.1 to 4%Dby weight of the 2,4'-isoner, with the %s by weight of the
4,4 -isoner, 30 the 2, 2'-isonmer and the 2,4'-isqner taotaling 100% by wei ght
of mononeric di phenyl & PrRgesHPl SEINahwhereixsaig SI9aRE POYSQYaRETS es - 28
4. The pgoc ' : j [ ' I o) i an
poxi de. 75, CPRuiseS ROT BiprP i fanl dieatidhats GHERAR tne ATHATDER Anate s
conpri ses 1@@vplisesdrorh B6ttbatd %l by wweiglatn tHee2 \Bivésoener ddneprses fromdirey

conprises from 96 to 100% by wei.ght, the 2,2'-isoper conprises fromO to 1%
by wei ght,  dhi BYReSightsanddbh2,4 dERPT CUBPTBERTIEMIO Ado/Apthy WBioBht . wi th the

%s b [ : t oid h " FH Y i
Lot al) ng. 10008 T ety el BFfg 4 R otnel, WD BPlooRNe e < a i

scavenger dsomer totsling @P0ydeeight. The process of Caim 1, wherein said
catal yst of the 15 phosphorous oxi de type conprises a phospholine oxide. 8.
The pr 0dBss of Claim7, wherein said phosphol i ne oxi de catal yst conprises

1- et hyl - 3 phosphol enern dges2fr Blaih® WASESSi8Tc] Sldlchgehher e n the acid
y?ate D i ng g

in step (3) conprises a sil aci d correspondi o the formula: X -
[ - Si (CH3) 3] romprises an epoxide.

7. The process of Claim 1, wherein said catalyst of the

15  phosphorous oxide type comprises a phospholine oxide.

8. The process of Claim 7, wherein said phospholine oxide

catalyst comprises 1-methyl-3-phospholene oxide.

20 9. The process of Claim 1, wherein the acid in step (3)
comprises a silylated acid corresponding to the formula:
X — [-Si(CHa)s]n

wherein:
25 X: represents the neutral acid residue obtained by
removal of the acidic hydrogen atoms from an
n-basic acid having a pKa value of at most 3,
and |
n: represents an integer of 1 to 3.

30
10.  The process of Claim 9, wherein the silylated acid comprises

trimethylsilyl trifluoromethylsulfonate.



wherein: 25 X represents the neutral acid residue obtained by renoval of
the acidic hydrogen atons froman n-basic acid having a pKa val ue of at
.host 3, and n: represents an integer of 1 to 3. 30 10. The process of
Caim9, wheM& B22fdorgigrycayrttesci d comftises trinethylsilyl

trifluoronethyl sul fonate. MO 8224-foreign countries - 29 11. The process of
Caim 1, wherein tthe athd procdss)ofiGlaimyldnbendiothe aatl id.(31B. The process of
Claim1, wherein h@e. acid in (3) conmprises 5 the carbanoyl chloride
precursors o yQﬁO I ‘hane diisocyanate, and corresponds to the general
formula: O CI-C-N~ CHZ R ONCOn wherein 10 n = 1-5, and R represents a
hydrogen atom an al kyl group having 1 to 6 carbon atons, or an aryl group
having 6 to 13 cafdBon ihermocess&fﬂalrﬂﬁemeweébeatrddhe(ﬁ)m@mpheeel n the acid

3 hi h | et h
i Soryarnt etreeroa GV EHBRNE bretnrs Rt iR e Cisdeandtel A1 - oo

10R corresponds to the general formula:
]
Ci C II\I Q —|CH,—
R NCO,
n

wherein

10 n=1-5,
and
R represents a hydrogen atom, an alkyl group having 1 to 6

carbon atoms, or an aryl group having 6 to 13 carbon atoms.
15 13.  The process of Claim 1 wherein the acid in (3) comprises the

carbamoyl chioride precursors of 4,4’-diphenylmethane diisocyanate and

corresponds to the general formula:

I
Cl—cC rl.' —CH2—©>—NCO

wherein

20

R represents a hydrogen atom, an alkyl group having 1 to 6

carbon atoms, or an aryl group héving 6 to 13 carbon atoms.

25



20 wherein R represents a hydrogen atom an al kyl group having 1 to 6
carbon atons, or an aryl group having 6 to 13 carbon atons. 25 MO
8224-f or ei grﬂé(tc)%t I‘fl es -30 1t4 The Pr oggss of Claim 12, wherein R represents
a hydrogen GroeIgR CRYNIIESoup. — 159 The process of C aim 13, wherein R
represents a hydrogen_ 5 atomor a neth group. 16. The process of Caim1l,
wherei n the aci d1én (3Jheiopessehelaim 1 rWhﬁf@'@rB represents 209di@en based on

t he wei ght %ftm%lbe;q?@leﬁ@ﬁg?g@mte starting conponent. 10 17. The process of
i ifelfelish . . s .

Caim1l, wherein venger in (1) conprises a liquid acid
scavenger. 18. The process of Caim 17, wherein the |iquid acid scavenger

15 conprises a |iquid_epoxy conpound. 19 The process of Caim 18, wherein
the liquid epoxy] %onpa-lﬁ\ﬁ*cproég%ﬁ’f GlamA13, é{Yh%ﬁ@tRéelér&??Vtsc@)W@mQ@n 20 20. The

process gf the aliphatic epoxy conpound conprises an
al i phatlg epomgazedewg%lgb The process of Claim1, wherein the acid

scavenger is present in an amount of from 10 to 10,000 ppm "based on the
wei ght of 25 the pol yi socyanate_startin Vg'lconponent (2?*3 A liquid, storage
stabl e pol ynet hyl 16ne é Sevrenss pkelaiankt er@tﬁ'nﬂ‘ﬁﬁﬁ'%@" % BERSORE Hb gr oups

and/ or uretqni !%2%;8 and having a
final i socy%ﬁaétnéago ?)52(?@?? bggéggﬁjpgg@é%ﬁgggﬁ?ﬁ ﬂ/%t 8224-foreign
countries - sﬁjrtlngﬁomdnlequl d, storage stable organic isocyanate containing
10
17.  The process of Claim 1, wherein the acid scavenger in (1)

comprises a liquid acid scavenger.

18.  The process of Claim 17, wherein the liquid acid scavenger

15 comprises a liquid epoxy compound.

19.  The process of Claim 18, wherein the liquid epoxy compound

comprises an aliphatic epoxy compound.

20 20. The process of Claim 19, wherein the aliphatic epoxy

compound comprises an aliphatic epoxidized oil.

21.  The process of Claim 1, wherein the acid scavenger is
present in an amount of from 10 to 10,000 ppm, based on the weight of

25 the polyisocyanate starting component.

22.  Aliquid, storage stable polymethylene polyphenylisocyanate
containing carbodiimide groups and/or uretonimine groups, additionally
comprising an epoxide, and having a final isocyanate content of from

30 about 23 to about 32%.



carbodii m de groups and/or uretoni m ne groups and havi ng an NCO group
content of about 23 to about 32% and conprising: (1) diphenyl net hane

, diisocyanate, nd (.2) one, or nore epoxide. 24. A'liquid, storage stable
organi ¢ iso&%&%‘ﬁ’ﬁ(’gﬁ@uﬁg\ﬁsng an 'gl?:o group content of about 23 to about

32% and conprising: 10 (1) from about 60%to | ess than 90% by wei ght of

monomeric MDI, &3 frAokquidostorage stablgberganinospeyanate ghntastingar bodi i mi de,

wher et ne GRS oS BRr Brd BTG diEh el nhihgi NEQ BB cey anat e
m xture. content of about 23 to about 32%, and comprising:
(1)  diphenylmethane diisocyanate,
5 and

(2)  one or more epoxide.

24.  Aliquid, storage stable organic isocyanate mixture having an
NCO group content of about 23 to about 32%, and comprising:
10 (1)  from about 60% to less than 90% by weight of monomeric
MDI,
(2)  from about 10 to about 40% by weight of carbodiimide,
uretonimine and higher homologues thereof,
and
15 (3)  one or more epoxide,
wherein the sum of (1), (2) and (3) totals 100% by weight of the isocyanate
mixture.



