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| M NE GROUPS Field of the Invention 10 The invention relates to a process
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Background of the Invention

Isocyanate mixtures having CD and/or Ul groups may be produced simply with
the highly effective catalysts from the phospholine series, in particular the

20  phospholine oxide series, by the process according to US-A-2,853,473,
US-A-6,120,699 and EP-A-515 933,

The high catalytic activity of phospholine catalysts, in particular phospholine
oxide catalysts, is desired on the one hand to activate the carbodiimidization
25  reaction under mild temperature conditions, but on the other hand there has
9 hitherto been no known process for ensuring that phospholine or phospholine
oxide catalysis is effectively stopped without restriction. The carbodiimidized
1socyanates have a tendency to post-react, i.e. they gasify as a result of CO,
formation. This then leads, particularly at higher temperatures, to a build-up of

30  pressure for example in the storage containers.

There has been no shortage of attempts to find an effective means of stopping
phospholine catalysis. Such stoppers are mentioned e.g. in patent specifications
DE-A-25 37 685, EP-A-515 933, EP-A-609 698 and US-A-6,120,699 and

35 comprise e.g. acids, acid chlorides, chloroformates, silylized acids and halides of



phosphol i ne catal ysis. Such stoppers are nentioned e.g. in patent
specifications DE-A-25 37 685, EP-A-515 933, EP-A-609 698 and

US- A-6, 120, 699 and 35 conprise e.g. acids, acid chlorides, chlorofornates,
silylized acids and halides of -2- el-&@mwents of the main group. Stopping the
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gasify, which can lead to a build-up of pressure in transport containers or to

foaming during handling of these products.

15  This problem can be avoided by using the silylized acid used according to
EP-A-515 933 in higher molar equivalents (e.g. 5:1-10:1 in relation to the
catalyst) to stop the phospholine catalyst. In practice however, it is then found that
the CD/UI-modified isocyanates obtained have a considerably poorer color index.
This therefore also applies to the pre-polymers produced from them.

20
This applies also if the phospholine catalyst is stopped with acids of the
trifluoromethanesulfonic acid type according to US-A-6,120,699. Pre-polymers

produced from these also have a considerably increased color index.

25  Summary of the Invention

The present invention therefore provides a process for the production of liquid,
storage-stable and light isocyanate mixtures having carbodiimide- and/or uretone
imine groups, which do not have the defects discussed and produce liquid,
storage-stable isocyanate mixtures with low color indices.

30



25 Summary of the Invention The present invention therefore provides a
process for the production of liquid, storage-stable and |ight isocyanate
m xt ures havi ng carbodiim de- and/or uretone imne groups, which do not
have the defects discussed and producé-iquid, storage-stable isocyanate
m xtures with low color indices. 30 -3- These and ot her advant ages and
benefits of the present invention wll be apparent fromthe Detail ed

Descri pti oThe3é ahd6then¥dBahia@es 4RY KnBfilRIfels prosdndidveaticeaell bohpputetf t he
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molecular weights respectively, unless indicated otherwise.

The present invention relates to a process for the production of organic
isocyanates having carbodiimide- and/or uretone imine groups, in which one or

15 more organic isocyanates with a Hazen color index of < 100 APHA, preferably <
50 APHA are partially carbodiimidized with catalysts of the phospholine type, and
the carbodiimidization reaction is then stopped, characterized in that an alkylation

agent is used as the stopper.

20  The Hazen color index can be measured according to DIN/EN/ISO 6271-2 (draft
September 2002) without solvent against water as a reference in a layer thickness
of 5 cm. The measuring device used can be e.g. a Dr. Lange LICO 300

photometer.

25 A strong alkylation agent is preferably used. Alkylation agents are substances of
the general formula R-X, in which R represents an organic radical and X the so-
called leaving group. In the case of strong alkylation agents, X constitutes a good
leaving group, i.e. a radical which is only slightly nucleophilic. In other words, X
constitutes a good leaving group if X is derived from a strong acid HX and is thus

30  very slightly basic. Trialkyloxonium compounds, trifluoromethane sulfonates and

dialkyl sulfates are cited as examples of compounds with good leaving groups in



of 5 cm The neasuring device used can be e.g. a Dr. Lange LI CO 300
photoneter. 25 A strong alkylation agent is preferably used. Al kylation
agents are substances of the general formula R X, in which R represents an
organi ¢ radical and X the so- called-l4eaving group. In the case of strong

al kyl ati on agents, X constitutes a good |eaving group, i.e. a radical which
is only slightly nucleophilic. In other words, X constitutes a good | eaving
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production of blends with other isocyanates or for the production of isocyanate

group-containing pre-polymers with an improved color index.

15  Finally, the invention also provides the use of the organic isocyanates having
carbodiimide and/or uretone imine groups according to the invention and the
isocyanate blends and/or pre-polymers with an improved color index produced

from them for the production of polyurethane plastics.

20  Surprisingly, liquid, storage-stable isocyanate mixtures with low color indices can
be obtained by the process according to the invention, in contrast to the teachings
of DE-A-25 04 334, in which e.g. deactivation of the catalyst by alkylation agents

is described as insufficient.

25  Alkylation agents are also disclosed in US-A-4,424,288 for the deactivation of the
catalyst, where a raw polyphenyl polymethylene polyisocyanate, which can be
produced by aniline-formaldehyde condensation and subsequent phosgenation
(‘raw MDP’), and which contains a maximum of 70 wt.% methylene diphenyl
diisocyanate isomers, is used as raw material. However the starting material

30 already has a dark color per se, so that a light-colored product cannot be obtained

by this process.




20 Surprisingly, liquid, storage-stable isocyanate m xtures with | ow col or

I ndi ces can be obtained by the process according to the invention, in
contrast to the teachings of DE-A-25 04 334, in which e.g. deactivation of
the catal yst by al kylation agents is Xescribed as insufficient. 25

Al kyl ation agents are also disclosed in US-A-4,424,288 for the deactivation
of the catalyst, where a raw pol yphenyl pol ynethyl ene polyi socyanate, which
can be produced by aniline-formal dehyde condensati on and subsequent
phosgenation ('raw MDI'), and which contains a maxi nrum of 70 wt. % net hyl ene
di phenyl  dinyswgamanxsbeyanstesmith a Hazensetbr arsdexad<nei0cAPHA, prafevabbyr t he

starting matgyr| 30 alrea as. a dark.colar per se, sao that a
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Aromatic diisocyanates such as toluene-2,4- and/or toluene-2,6- diisocyanate
(TDl), 2,2'-, 2,4 - and/or 4,4'- methyl ene di phenyl diisocyanate (MD) or
any m xt uThs fallowing laregpaptimtlarty sliitablecyanat es, Pol yi socyanate mi xtures of the
nmet hyl ene di phenyl series containing 80 to 15 100 wt. % nononeri c mnet hyl ene
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mixtures of such aromatic diisocyanates,

Polyisocyanate mixtures of the methylene diphenyl series containing 80 to

15 100 wt.% monomeric methylene diphenyl diisocyanate isomers and 0 to 20 wt.%
of higher than difunctional polyisocyanates of the methylene diphenyl series,
wherein the methylene diphenyl diisocyanate isomers are from 0 to 100 wt.%
4,4’-methylene diphenyl diisocyanate, 100 to 0 wt.% 2,4’-methylene diphenyl
diisocyanate and 0 to 8 wt.% 2,2’-methylene diphenyl diisocyanate, and wherein

20  the percentages given make up a total of 100 %.

Organic isocyanates preferred as starting materials are in particular aromatic
diisocyanates such as toluene-2,4- and/or toluene-2,6-diisocyanate (TDI), 2,2’-,
2,4’- and/or 4,4’ -methylene diphenyl diisocyanate (MDI) or any mixtures of such

25  aromatic diisocyanates. 2,2°-, 2,4’- and/or 4,4’-methylene diphenyl diisocyanate
(MD]) and or any mixtures of such aromatic diisocyanates, wherein the total of 2,
2’-,2,4’- and/or 4,4’- methylene diphenyl diisocyanate in the starting material
(organic isocyanate) amounts to at least 85 wt.%, the methylene diphenyl
diisocyanate isomers are from 0 to 100 wt.% of 4,4’-methylene diphenyl

30 diisocyanate, 100 to 0 wt.% of 2,4’-methylene diphenyl diisocyanate and 0 to 8

wt.% of 2,2’-methylene diphenyl diisocyanate, and wherein the percentages given



4, 4" -met hyl ene di phenyl diisocyanate, 100 to 0 w. % 2, 4' - net hyl ene di phenyl
diisocyanate and 0 to 8 w. % 2, 2' - et hyl ene di phenyl diisocyanate, and
wherein 20 the percentages given nake up a total of 100 % Organic

i socyanates preferred as starting mate€ftals are in particular aromatic

di i socyanates such as tol uene-2,4- and/or toluene-2,6-diisocyanate (TD),
2,2 - 2,4 - and/or 4,4'-methyl ene di phenyl diisocyanate (MDI) or any
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(MDI') or any m xtures of aromatic diisocyanates, |n the total of 2,2'-
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0 wt.% of 2,4’-methylene diphenyl diisocyanate and 0 to 8 wt.% of 2,2’-

15 methylene diphenyl diisocyanate, and wherein the percentages given make up a

total of 100%, are most particularly preferred.

The process according to the invention is carried out in the presence of catalysts of
the phospholine type. The catalysts of the phospholine type are known for
20 example from EP-A-515 933 and US-A-6,120,699. Typical examples of these

catalysts are for example the mixtures of phospholine oxides of the formula:

25  known in the art.



| socyanate) anounts to at least 99 wt.% the nethyl ene di phenyl diisocyanate
i soners are fromO to 100 w. % of 4,4'-nethyl ene di phenyl diisocyanate, 100
to 0 wt.% of 2,4'-nethylene diphenyl diisocyanate and 0 to 8 w. % of 2,2

15 met hyl ene di phenyl diisocyanate, an@-wherein the percentages given make
up a total of 100% are nost particularly preferred. The process accordi ng
to the invention is carried out in the presence of catalysts of the
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10
The carbodiimidization reaction is generally stopped on reaching a degree of
carbodiimidization (degree of carbodiimidization is the percentage of
carbodiimidized isocyanate groups in relation to the total quantity of isocyanate
groups present in the starting isocyanate) of 3 to 50%, preferably 5 to 30%.

15
The degree of carbodiimidization can be determined during the course of the
process according to the invention by determining the NCO value e.g. by titration
known per se to the person skilled in the art or by means of online analytical
methods. A suitable online analytical method is e.g. near-infrared analysis or

20  middle-infrared analysis.

The degree of carbodiimidization can also be recognized during the course of the
process according to the invention e.g. by the quantity of carbon dioxide escaping
from the reactor mixture. This volumetrically measurable quantity of carbon

25  dioxide thus provides information at any point in time about the degree of

carbodiimidization achieved.

Additionally, other suitable offline or online process-monitoring methods known
to the person skilled in the art can also be used in principle.
30



carbodiimdi zed i socyanate groups in relation to the total quantity of

| socyanate groups present in the starting isocyanate) of 3 to 50%
preferably 5 to 30% 15 The degree of carbodiimdization can be determ ned
during the course of the process accogding to the invention by determ ning
the NCO value e.g. by titration known per se to the person skilled in the
art or by neans of online analytical nethods. A suitable online analytical
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’) according to the invention. Suitable alkylation agents can easily be determined by

the person skilled in the art by means of simple tests.

Preferred alkylation agents are esters of trifluoromethanesulfonic acid, esters of

15 inorganic acids (preferably strong inorganic acids) or trialkyloxonium compounds.

Suitable esters of trifluoromethanesulfonic acid are in particular compounds of the
structure CF3-SOs-R!, wherein R' is a (cyclo)aliphatic or araliphatic radical,
which may optionally also contain atoms different from carbon and hydrogen. R!

20  may have a branched or linear carbon chain and optionally also one or more
carbon-carbon multiple bonds. Aliphatic esters of trifluoromethanesulfonic acid
are preferred, methyl-, ethyl-, propyl-, butyl- and pentylesters of

trifluoromethanesulfonic acid being particularly preferred.

25  Suitable esters of strong inorganic acids are e.g. esters of sulfuric acid or of
phosphoric acid, i.e. compounds of the structure SO,(OR?); or OP(OR?)3, wherein
R’ is a (cyclo)aliphatic or araliphatic radical, which may optionally also contain
atoms different from carbon and hydrogen. R’ may have a branched or linear
carbon chain and may optionally contain one or more carbon-carbon multiple

30 bonds. Aliphatic diesters of sulfuric acid are preferred, dimethyl- and diethylesters
of sulfuric acid being preferred in particular.



10 al kyl ati on, and thus stopping carbodiimdization, are suitable as
stoppers according to the invention. Suitable alkylation agents can easily
be determned by the person skilled in the art by neans of sinple tests.
Preferred al kyl ati on agents are esterof trifluoronethanesul fonic acid,
esters of 15 inorganic acids (preferably strong inorganic acids) or

trial kyl oxoni um conpounds. Suitable esters of trifluoronethanesul fonic acid
are in particular conmpounds of the structure CF3-S03-R, wherein RL is a

(cyclo)aliphatic or araliphatic radical, which may optlonally al so contain
atons di f f Suitable triadkglecorthan cam@oh:ydtr@geg cdipadseftheanactardR&@ed or
| i near carbon chajn and optionally also one or nore carbon:-carbon mltiple

bonds. Al MhﬁteilrtReBStaem§ﬂW of jap ethyd raskial. A FRPSERCRS 9 nonaycdeophHic 3mMes err ed,
thyl -, |
tmr3 [ f?/uor ore}e anes%li@#ugroggk%g hgx%fé\%ggﬁ{&%ﬂﬁ @&6% ré)rarrltélgonﬂg Sui t abl e

esters »f strong inorganic acids are e.g. esters of sulfuric acid or of
phosphoric acid, i.e. conpounds of the structure S02(OR3)2 or OP(OR3)3,
wherein RAsjag aéter(negxm t9)the splaase ef kylatien agsmts asstopparse apomhmaélnn ehy

optionally nt a| toms di f.f erent. m . car bon an e R3 may
nave s br aALARSIBR aBE apd R BPighoof B Rtig chdE hBF s A RS one o
nore car boampﬂé@eaugedlabeﬁh 5&8 tioimdention! dsraha.uuﬁmﬁhmétﬁﬁ@erom awa uric acid
are preferred, dinethy diethylesters of sulfuric aci d bei ng preferred

in particubsing an Qddlsgnalatﬂbelmer, iitails [ppssitdo o redneoiip guantyy of elkylajionconpounds  of

oo os e i ied T AR Barthhe Fadba ThihePt ine¥anirkt A tnelsRiRpEEpr int

A,I%exafl uor opkiesRhedne sep. hexaf l uoroantinonate. 5 As an alternative to the sole
use of al kylation agents as stoppers, a conbination of

Optionally halogenated, aliphatic and/or cycloaliphatic and/or aromatic mono-, di-
and/or polycarboxylic acids such as e.g. acetic acid, adipic acid, cyclohexane

15  dicarboxylic acid, a-chloropropionic acid, benzoic acid, phthalic acid, isophthatlic
acid etc., as well as sulfonic acids, HC, sulfuric acid and/or phosphoric acid or
their mono- and/or diesters such as e.g. dibutylphosphate, may be used as acids.
The acid chlorides derived from the optionally halogenated, aliphatic and/or
cycloaliphatic and/or aromatic mono-, di- and/or polycarboxylic acids or sulfonic

20  acids as well as carbamic acid chlorides, such as e.g. n-butyl carbamic acid
chloride, may be used as acid chlorides. p-toluenesulfonic methylester, p-

toluenesulfonic ethyl ester can be used e.g. as sulfonic acid esters.

The additional stabilizers are added in total quantities of 10 to 1000 ppm (1 ppm:
25 1 part by weight to 1000000 parts by weight), preferably 10 to 500, particularly
preferably 50 to 250 ppm, in relation to the organic isocyanates having

carbodiimide and/or uretone imine groups.

The reaction product of carbodiimidization may contain the color stabilizers
30 conventionally added to isocyanates. The timing of the addition of these is not

critical. The color stabilizers may be added either to the isocyanate used as the



an al kyl ati on agent and an acid and/or an acid chloride and/or a sulfonic
acid ester can also be used according to the invention as an additional
stabilizer. By also wusing an additional stabilizer, it is possible to
reduce the quantity of al kylation 10-3gent used. This stabilizer can be
added either at the sanme tine as the stopper or in a subsequent step.
Cptionally hal ogenat ed, ali phatic and/or cycloaliphatic and/or aromatic

e, cyci SRR RSB RR R oG MRS SuPn sPERE a0 ¢

acid, pht haédctioRfs dbmpl&eabishadd pdssibRGbAdetslor stabilives |boﬁﬁt09tﬁé Eﬁﬂirfg aci ds,
HCl, sulfuric acid and/or phosphoric acid or their nono- and/or diesters

such as e. gnatmaéanq/tqouhgs?mampmdugt Buch giehilizess @I@l@gﬁrall}'lkéowlt@lﬂ@hl ori des
derived fromith aII al i.phat i d/or cl oal i phatic
and/ or aroﬁﬁﬁsoﬁeﬁgﬁ‘i aﬁa "é’q"gl&ﬁ& 5?%’&&‘51’?65 fg(ﬁl %Pu%u fonic 20 acids
as wellsas s&ﬁbﬂ%ﬁd&@d ﬁhéi{&ilé) phékphiteSorabrtiaby nihes."PHWoYdr seailkam ¢ aci d

chl oride, nmay be used as aci d chlori des. p-tol uenesul foni ¢ net hyl ester, p-

t ol uenesul fuayite usedydspectively alene dyan purtrewh other sapréssntativescoithest ers. The

ddi tional _st abi L dded in total t of 10 to 1000 1
pom 25 1555 O TSGR URSCGE E00Bb OB SR selos a6 e B8R} 101 0. 500,

particul ar ke oﬂéﬁ&ﬁ&%ﬁb%h -rb¢h kPibdiRThe Af) cbﬁlr&fﬁ'oﬁﬁﬂly‘ﬁlﬂ@‘?mﬁe%’lb@
i socyanates having carbodiimde and/or uretone | m ne groups. The reaction

product of ppmrtbd@LQOmppnzﬁn rtharsmgysmr»tmaﬂ:qrﬂlhauxmr@nn stlafiord fozbes 30
conven onal | ded.to .is anat es. tim.ng of. the addition of these is
H)t i &%ym?ff‘e“sfglaﬁwe W F’f@l“él?rra eB?mdﬂ‘gB’E?dBFttﬁer to the isocyanate
sed as thearhd@imididiiohnd materi al before carbodiimdization or to the
reaction product once the reaction is conplete. It is also possible to add
color stabilizers both to the starting

It has been found that by adding the alkylation agent alone or in combination with
an acid and/or an acid chloride and/or a sulfonic acid ester as an additional

15  stabilizer by the process according to the invention, it is possible both to stop
phospholine catalysis effectively and at the same time to achieve a low color
index in the isocyanate produced and the pre-polymers obtained from it. When
using the silylized acid as a stopper according to the art (EP-A-515 933),
phospholine catalysis can be effectively stopped only with the addition of large

20  quantities of silylized acid, which, however, leads to increased color indices in the

isocyanate mixture thus produced and the pre-polymers produced from it.

Isocyanate group-containing pre-polymers are obtained from the reaction of the
organic isocyanates having carbodiimide and/or uretone imine groups produced

25 by the process according to the invention with the polyols conventional in
polyurethane chemistry. Suitable polyols are both single, polyvalent alcohols of
the molecular weight range 62 to 599 g/mol, preferably 62 to 300 g/mol, such as
e.g. ethylene glycol, trimethylol propane, propane diol-1,2, butane diol-1,2 or
butane diol-2,3, hexane diol, octane diol, dodecane diol and/or octadecane diol,

30 however in particular higher-molecular polyether polyols and/or polyester polyols
of the type known in polyurethane chemistry with molecular weights of 600 to



material and to the reaction product. Such stabilizers are generally known
to the person skilled in the art and nmay include e.g. substances fromthe
group of 5 sterically hindered phenols, phosphites or tertiary am nes. The
color stabilizers may be used respeetlively alone or in m xture with other
representatives of the same or different substance groups. The quantities
of color stabilizers used are of the order known to the person skilled in
the art, cgm@meﬂﬁéf&ab@ sdoqowweg/ﬁal Hifilch RRRaE RadOw09s RRML 296 the
single substance or 't he mxture, InTtelation to the 10 i $ocyanate used as
the starti ngnc&rdvlyéltoégpmmaryrmmnsmoqdatydlmom grmmsbﬁmmpiesjoﬁﬂxzhon It has

been found t in aetal e or in_c ation with
an acid andf Pseﬁﬁgg @’?fﬁ‘i"o‘?§gg ‘gﬁd‘g/%é l’é‘ﬂ? oh‘i‘ec Eﬂ??l%‘gpgr P"é‘éggn
additional 15 stabilizer by the process according to the invention, it is
possi ble both to stop phospholine catalysis effectively and at the sanme
time toS5acHheadvantigesiof theqrocdssaeording tothe irs@atiom ateeappaedtivatiosnd t he

the silylized acid as a stopper

r e- pol ynmer talnedfro
gCCOIF‘)dI %g Pg‘HF‘E &’tbi@% d“mla AOWTETPRe LRING &FOIR can be
effectivel y, %ﬁ%ﬁg
silyli Iz\éd acl I cﬁ&hﬁtgﬁg&éﬁﬁgg%%%ﬁﬁggéga@@% ﬂ%eﬁﬁb?)ﬂﬁlic%rﬁé i n t he

i socyanat e stabiityard & hight qplarduced and t he pre-pol ynmers produced fromit.

| socyanat e group-containing pre-polyners are obtained fromthe reaction of
the organic isocyanates having carbodiimde and/or uretone imne groups

Sonvent! onanete rBaiP e Fb A0 abolfini i ah P el AR Ml ol BV Y D
gol yval ent tisd melp@lysnaﬁ prddi€edomahita by \wedctibh W‘lﬁll'}ﬁﬂy(ﬁg ateovahiibleg/ nol ,

preferably 62 to 300 g/nmol, such as _e.g. ethylene rg“y ycol trlrrethyl ol
propane, pStEigmatespls forthe Bmdaﬁ%oruvﬁpolwrzﬂrane plgsticsry Teagionvith hexane di ol ,

octane di Olpolygi%ct@.(\g‘?‘%h%oﬁetﬁe@% Rlo1s%t} %ﬁ%ﬁf%?ﬁol%ﬁi by the isocyanate

polyaddition process.

15
EXAMPLES
The present invention is further illustrated, but is not to be limited, by the

following examples.



30 however in particul ar higher-nol ecul ar pol yet her polyols and/or polyester
polyols of the type known in pol yurethane chem stry with nol ecul ar wei ghts
of 600 to -11- 8,000 g/nol, preferably 800 to 4,000 g/nol, which have at

|l east two, as arule 2 to 8, preferably 2 to 4, primary and/or secondary
hydr oxyl groups. Exanples of such polyols are disclosed in US-PS 4 218543,
colum 7, line 29 to colum 9, |line 32. 5 The advantages of the process
according § lodM&et i on are apparent to those skilled in the art, i.e.,
both the carbod T m de and/ or uretone imne group- containing isocyanate and
the pre-polyners produced fromit have good storage stability and a |ight

' e qr oUBSCHIES { nd LR BRI OPESI QUERSSE P OT PRSHEBY At on w th-

i m ne grou ’ X » ‘YOn w

pol yol s are val uabl emggﬁ{@bggmgg@g&g or the production of polyurethane
pl astics by reaction wt pol yol s (1 .g. With polyether polyols or polyester

pol yol sj bphedpholisoaxidatype catalysty addi techomicad muzmssof I-mefiANPOES1- The present
invention is further jlluystrated, but is not to be |limted, hy the

fol | owi ng exanpl es. Pposphag qneﬁt;%ﬁfl%aluil-él?etkiséldc-9’émétp$°ap§wcyaem¢ ene

di phenyl diisocyanat g, NGz o fillye 33- 6 W . % (DESMODUR 44M Bayer AG 5
phosphol i ne oxi de type catalyst technical mixture of 1-nethyl-I-oxo-1-

phosphacycbpolyeht - 2- epelyeti@dr af prepiighe-land @yl chepixidepiiaeywillo®eA190%
primary OH groups, a functionality of 3, an OH number of 28 mg
10 KOH/g and a viscosity of ca 1200 mPas at 25°C (MULTRANOL
) , 3901Bayer Corp.)

Procedure for the production of the organic isocyanate having carbodiimide and/or
uretone imine groups:

15
10 kg technical 4,4’-MDI (DESMODUR 44M) with a Hazen color index of <15
APHA, containing 750 ppm 3,5-di-tert-butyl-4-hydroxytoluene, were heated to
60°C with N,/stirring and 250 mg of the catalyst solution (2.5 ppm; 0.2 mmol)
were added. The reaction mixture was heated for 240 min to ca 95°C with

20  Ny/stirring. Carbodiimidization was stopped with the addition of the relevant
stopper and stirring was continued for 1 hour. In the examples according to the
invention, trifluoromethanesulfonic acid methyl ester (TFMSME) or
trifluoromethanesulfonic acid ethyl ester (TFMSEE) and optionally isophthalic
acid dichloride (IPDC) were used in the quantities given in the table.

25  Trimethylsilyl trifluoromethanesulfonic acid (TMST) was used in reference
examples 1 and 2, and trifluoromethanesulfonic acid (TFMSS) was used in
reference example 3, in the respective quantities given in the table. The results are
summarized in the table below.

Procedure for the production of a prepolymer of organic isocyanate having

30 carbodiimide and/or uretone imine groups and a polyol:



3-ene, 10%in toluene polyol polyether of propylene- and ethyl ene oxide
units with 80 - 90% primary OH groups, a functionality of 3, an OH nunber
of 28 ng 10 KOH/ g and a viscosity of ca 1200 nmPas at 25C (MULTRANOL 3901
Bayer Corp.) Procedure for the productigon of the organic isocyanate having
carbodiimde and/or wuretone imne groups: 15 10 kg technical 4,4'-NDl
(DESMODUR 44M) with a Hazen color index of < 15 APHA, containing 750 ppm

3,5-di-tert tI)f{JI‘l"RD%’P% 7 M /stirring and
250 ng of tlﬁzgca al'ys sgﬁé??wggd?@ﬁogéﬂ%g%ﬁ% Oﬁﬁv\}(e;rlge\% ed. The
reaction mprdduced ¥@drdiggiontie pfuceddt® givied abovea S95C with N,y sidithe | ng.

Car bodi i m di zati on was s.ééiopedowi th the addition of the rel evant stopper
and stirri Ayxheswvasmeintaieef #$0°C ferpufurthen? bers avithNi/etiringcbheli ng to t he

i nventi on, iJ1 ; ul-f,oni i hyl . F . Qr

tri 11 uor ondbfiticel ShRRHaRRGR S U P o8k Fhiiind S o B boning)

i sopht hgl | day.aKd dktétnfined Gieisti®ility BPMRe preplywfeps] idothdrial fireadiire tdsBY19i ven in the
table. 25 Trlllmat hyl si | yl trifl%oronet hanesul fonic acid (TMST) alas used in
ref erence h&03apwers carmagiowt, Thawgsults are sinmanzddandbetablehedowici d ( TFMSS) was
used in reference exanple 3, in the respective quantities given in the
table. The results are summarized in the table below. Procedure for the
product i onThE Hazes 6516¢ WMABE was mhsRed o DRVEXAST 62712y (didft SRBtepiebodi i m de
and/or uretone inmne groups and a polyol: -13- 167 g MIULTRANCL 3901 was
added to 56003 withavhsolventagainst witer dssrefeserceén a layer thickness of 5 cm.

10  The measuring device used can be e.g. a Dr. Lange LICO 300 photometer.



produced according to the procedure given above at 50C with N2/stirring and
the mxture was nmaintained at 80C for a further 2 hours with N2/stirring.
The analytical characterization of the pre-polyners was carried out on the
following 5 day. To determine the stabftity of the pre-polyners, isothernal
pressure tests (12 h/90C) were carried out. The results are summarized in
the tabl e bel ow. The Hazen col or index was neasured to DIN EN | SO 6271- 2
(draft Septenmber 2002) wi thout solvent against water as a reference in a

| ayer thigckness of 5 _cm 10 The neasuring device nsed can he e g a Dr.
Lange LI CO 300 photjoneter. -14 LCy V) pp-, ~4OUUN OO0O- 04 V) In U
~1 NNom 04) fI+44 ~arr0-i C1 N V'~{,- yfami y 1) 7 NOO|OtcV U
cOO0 ti || Referende 10 TMST 29.47 113 37 79 383 |6 Exanpl e [l &Ref epdnce 55
TMST 29.58 349 37 155 383 0.2 Exanple 2 Reference ,/0 TFMSS %%gEGO 36 208
A Q o - o S
365 0.2 2 & = g S
g 3 2ES
S £ £%8
[t By AT w
g ~
= 4 4 g
S E R
8 o o
) 3 218 |8 |8 |8 gy
, = o 8 8 | g8
S, g |2 |z |2 |z |58
& & o S 18 |S |8 |88 3
Q Q @) 4 .4 Q w
) 72 Z jos = s > A SS, |
Reference | 10 TMST 2947 | 113 |37 79 383 |6
Example 1
Reference | 55 TMST 29.53 | 349 |37 155 | 383 |02
Example 2
Reference |70 TFMSS | 29.53 | 560 | 36 208 | 365 |02
Example 3
Example 1 |37 TFMSME | 29.65 | 83 31 83 332 (04
) Example 2 | 40 TFMSEE | 29.39 | 53 35 84 368 |03
) Example 3 | 10/200 | TFMSEE/ | 29.49 | 46 34 70 373 |04
IPDC

Reference examples 1 and 2 make clear the positive influence of the increased
stopper quantity of TMST on stability, although this is to the detriment of the

5  color (Hazen). Reference example 3 shows the once again less favorable influence
of the stopper trifluoromethanesulfonic acid (TFMSS) on the color (Hazen). In the
examples according to the invention, improved stability is achieved in comparison

with reference example 1, whist maintaining the good color level (Hazen).



Exanpl e 3 Exanple 1 37 TFMSME 29.65 83 31 83 332 0.4 Exanple 2 40 TFMSEE
29.39 53 35 84 368 0.3 Exanple 3 10/200 TFMSEE/ 29.49 46 34 70 373 0.4

| PDC Reference exanples 1 and 2 nmake clear the positive influence of the

i ncreased stopper quantity of TMST onisstability, although this is to the
detrinment of the 5 color (Hazen). Reference exanple 3 shows the once again
| ess favorable influence of the stopper trifl uoronethanesul fonic acid
(TFMBSS) on the color (Hazen). In the exanples according to the invention,

i nproved stability is achieved in conparison wth reference exanple 1,

whi st nai ntAlthouply tHelinventon hasteon desevibéd intdetailin the-fafegoidigtftnothg putpose | nvent i on
has been desgribed in detail in the foregoing for the purpose

f
i || ustrati o Hystrafien, ftds iodeynderstopd it & e@deﬁsqi@ymﬂl?@uwsemg et ¢ hat

pur pose and,t: LAl C t. i - SKj in the art
wi t hout degg%P@%S(%gé%1%%§E§K§g$¥@?“ﬁ%@ﬁgégg%ﬁ%QW?%%ﬁ?ﬁ%§%®¥%ﬁk§%%ept as it
may be bi mspiil aby séope of theinntion excépt-as Wiikdy beJirbitdd BfHRe cfimd. A process for

t he production of organic isocyanates having carbodiim de- and/or uretone

i mne groups, conprising: (1) partially carbodiimdizing one or nore organic
i socyanates with a Hazen color index of :5 100 APHA wi th a phospholi ne
catal yst and (2) adding an al kyl ation agent to stop the carbodiimdization
reaction in which said alkylation agent conprises one or nore esters of

g



trifluoromethanesul fonic acid of the structure structure CF3-S03-R,

wherein R represents an aliphatic, cycloaliphatic or araliphatic radical,
wherein the resultant organic isocyanates containing carbodiimde- and/or
uretone imne groups have a Hazen colﬂg i ndex of <100 APHA. 2. The process
according to daim1, wherein the al kyiation agent conprises aliphatic
esters of trifluoronethanesulfonic acid. 3. The process according to Claim
1, wherei n MWHAZ IS CRAIMERASHt conprises methyl-, ethyl-, propyl-, butyl-
or pentyl esters of trifluoronethanesul fonic acid. 4. The process according
to Caim1, further including addition of an acid and/or an acid chloride
and/or a sullf oni & @oteds éstthe piodudtivt oftoggand issdyapsmedigavidecarbadiipgde m di zati on
reaction.

and/or uretone imine groups, comprising:

(1)  partially carbodiimidizing one or more organic isocyanates with a Hazen
color index of < 100 APHA with a phospholine catalyst and

(2)  adding an alkylation agent to stop the carbodiimidization reaction in which
said alkylation agent comprises one or more esters of
trifluoromethanesulfonic acid of the structure structure CF3-SO5-R},
wherein R' represents an aliphatic, cycloaliphatic or araliphatic radical,

wherein the resultant organic isocyanates containing carbodiimide- and/or uretone

imine groups have a Hazen color index of <100 APHA.

2. The process according to Claim 1, wherein the alkylation agent comprises

aliphatic esters of trifluoromethanesulfonic acid.

3. The process according to Claim 1, wherein the alkylation agent comprises

methyl-, ethyl-, propyl-, butyl- or pentyl esters of trifluoromethanesulfonic acid.

4. The process according to Claim 1, further including addition of an acid
and/or an acid chloride and/or a sulfonic acid ester in the step of stopping the

carbodiimidization reaction.



