1 5 PROCESS FOR THE PRODUCTI ON OF LI QUID, STORAGE- STABLE ORGANI C

| SOCYANATES W TH A LOW COLOUR | NDEX HAVI NG CARBCDI | M DE- AND/ OR URETONE

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

. for the production of liquid, storage-stable isocyanate m xtures with a | ow
col or index having carbodiimde (CD) and/or uretone imne (UT) groups, the
| socyanate m xtures obtainable by this process and their use for the
production of blends with other isocyanates or for the production of

i socyanat e group-containing pre-pol ynerdls and of pol yurethane plastics, 15
preferably pol yurethane foans. Background of the Invention |Isocyanate
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phosphol i ne CARBOTARVIIDE- AND/OR UREFTONE PMENEGROUES US- A- 2, 853, 473,
US- A-6, 120, 899 and EP- A-5TI5 933 The high catalytrc activity of phospholine

cat al yst s, {'&ng@ ?ﬁUeﬂ{l IE)hosphol ine oxide catalysts, is desired on the one

hand to act diimdization 25 reaction under m|d tenperature

condi ti pms, The inventidreldéshea prédids for @iccprodsctiohioft gﬁicpstbm%e -sfblknown process
for ensuring that phospholine or phospholine oxide catalysis is effectively
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w of isocyanate group-containing pre-polymers and oe'%oly%rethane plastics,

15  preferably polyurethane foams.

Backeround 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
hitherto been no known process for ensuring that phospholine or phospholine
oxide catalysis is effectively stopped without restriction, The carbodiimidized
isocyanates 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 elenems of the main group. Stopping the
catalyst with acids which, e.g. may also be present as acid chlorides, is
not sufficiently effective. According to the disclosure of EP-A-515 933,

CD/ U -containing.,is anate 5 m xtures produced, by. phqspholine catalysis are
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trifluoronmethane sulfonate (TIMSI). In practice however, it has proved that
CD/ Ul - cont ai ni ng i socyanates produced in this way are not universally
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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 di scussed and produce |liquid, 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
Description of the Invention herein below Detailed Description of the
I nvention 5 The present invention will now be described for purposes of

illustrati oﬂi‘hemdtndother hdmmesmb@cﬁmf theprebant opention woll b apparers, or where
ot her wi se | d er s..expr essi uantities, percentages, OH
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sol vent against water as a reference in a layer thickness
10  Daltons (Da) are number average equivalent weights and number average

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 al kyl ation 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 |-ebeving 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

group if X iprgeVianBIAIVRREROPEHN Chafisely HE Emﬁohﬂm?,smﬁﬁ waéygs! i ghtly
basic. Trial kyl oxoni um conpounds, trifluoronmethane sulfonates ‘and dial kyl
sul fat es ar &oas.tpege 35’ exanpl es of conpounds with good | eaving groups in 4
“Jerry March, Advanced Organic Chemistry, 3'd Edition (1985), John Wley &
Sons, page 315'. The present invention relates also to the organic

i socyanat es Tfha?s}é%%tﬁﬁfé?ﬂdh iréThid§ als® the/oPanity 8bSARatefhiEng EABO&imidel ch are
obt ai nabl e by the process stated above. These organic isocyanates having
car bodi i ¥ dend/pringtongimingrgsoups, wichraseipliaimelle Witgﬁjpmcms stafeshahaveper at ur e
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of the organigGid  esond faiRsatih@\Und ddependil® 6h s OB/ @¢bntnt Uh@bPR | M ne groups
according to the invention for the production of blends w th other

i socyanat es is9eydngte ysad dovadiadey demprratusesdg-8n@i8- gr oup- cont ai ni ng
pre-polynmers with an inproved color index. 15 Finally, the invention al so
provi des the use of the organic isocyanates having carbodiimde and/or

ur et one1 M Mhe PreRbitSnAmeion disd révaddsiter the\eebf BB orgihid i36cyanstes Uawiag e bl ends
and/ or pre-polynmers with an inproved col or index produced fromthemfor the

product i on 6#rbpdiimideantdionaratpnedmiasgroups according to the invention for the
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 MDI"), 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 mi 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 described as insufficient. 25

Al kyl ation agents are al so disclosed i) tUS-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 diisocyanate isoners, is used as raw material. However the
starting matidy gBageisaryangtey witia Hazencplos dndsx of s 109APHA, predgrably
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be used as shwntibndIdwéver,ithd probess abttirding e6 dfeSineéionds p@fdrably ieed fopvent i on.
However, the praocess according to the invention is preferably used for 5
car bodi i fi dicatodidmidization 94 qrganis dl@@@)ga&h%é@pcmedﬁetgmqlwethw pol yur et hane
chem stry. Eﬁ&nf lowi ng are particularly suitable: 10 Aromatic

di i socyanat es such” as tol uene-2,4- and/or toluene-2,6- diisocyanate (TDI),
2,2'-, 2,4 - and/or 4,4- nethylene diphenyl diisocyanate (MD) or any

m xtures of such aromatic diisocyanates, Polyisocyanate m xtures of the

net hyl ene dilhedeNowisg areparbgtudy fitableso to 15 100 wt. % mononeri ¢ net hyl ene
di phenyl diisocyanate isoners and O to 20 wt.% of higher than difinctional
pol yi socyanat es of the nethylene di phenyl series, wherein the nethylene

Bi phenyhodi iAofuees diieockamne saciietiohieas (- bad/bP blidne%,6- diisocyanate
(TDI), 2,2°-, 2,4’- and/or 4,4’- methylene dipheny! diisocyanate (MDI) or any

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
(MDJ) 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 O 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 wt.% 2, 4' - et hyl ene di phenyl
diisocyanate and 0 to 8 w. % 2, 2' - et hyl ene di phenyl diisocyanate, and
wherein 20 the percentages given nmake up a total of 100 % Organic

| socyanates preferred as starting nmaterials are in particular aromatic

di i socyanates such as tol uene-2, 4- and/pqzr t ol uene- 2, 6-di i socyanate (TDl),

2,2'-, 2,4 - and/or 4,4'-methyl ene di'phenyl diisocyanate (MDI) or any
m xtures of such 25 aromatic diisocyanates. 2,2-, 2,4'- and/or
4, 4" -met hyl ene di phenyl diisocyanate (MDl) and or any m xtures of such

aromatic di imakeypnadeoabof /1085 aterpartivulartyt prefeord 2,2"- 22 4- apdlpr 4,%nd/ or 4, 4" -
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and/ or 4 4" - %ﬁ?ﬂﬁ%ﬁ%&&%s@ﬁ 5(218 naﬁéejlln% OB (%r%ﬁ(rjﬁ xtur es of
aromatic di ln%@l@)}lé{badlﬁﬁenyv\m@éo@yﬂlat&%@ﬁi@lw%oﬁz 2’-metlﬁdéhe-d1ﬂi’5ﬁ&pr 4,4 -
met hyl ene di phenyl diisocyanate in_ the starting material (organic
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di i socyanat [ % 4, t i phenyl
di i socyanat g"he%g%ﬁ{e egcc\ﬁ\kagéfo%gnz&%k&ﬁgf'ﬁ&fde%gl /?jérenyfq%% o] anat e and O
to 8 wt. % ofpréferfed. 1 ﬁl’ﬁbﬁaﬁ 240’ pleny indlbd Socediee daitdnyVdiRbEY eﬁhatehe

per cent ages l%D\/en na a total of 100% are nore parti cul aré% preferred.
I n part l@ul 4§MDIpopany mrzcttmes okgrametic dnsvcywﬁ%ywbw@ndﬁhpmwf R’ rsbtyanate 10
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(organic isocyanate) amounts to at least 99 wt.%, the methylene diphenyl diisocyanate
isomers are from 0 to 100 wt.% of 4,4’-methylene diphenyl diisocyanate, 100 to
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'-nethyl ene diphenyl diisocyanate and 0 to 8 w. % of 2,2
15 net hyl ene di phenyl diisocyanate, and7wherein the percentages gi ven nake
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

phosphol i ne ' !,gﬁ%g for 20
exanpl e froﬁ%@%@%ﬁ%ﬂg%@p%% g@%ﬂwﬁﬂgﬁ%gﬁé% es %\":‘1 t hese

cat al ysts arkhefsimplestanpi of deteemining theesatabfst qlemsiphregiired oxéadk sasefis tde f or mul a:
25 known in the art. 7 The quantity of catal yst used depends on the quality
of the star tAHY FMEHBEIEIHURAY teSFhe sinpl est way of determ ning the catal yst
gquantity required in each case is to carry out a prelimnary test. 5 The
carbodiimdization reaction is conventionally carried out in the tenperature
range of 550 The cafiddjimpdiedtemabicionfis GhventichAllCcarrded@uein, the teympetratazent | y hi gher

reaction tenperatyres are al so possjhle ca 280C). The, optimum
reaction tgﬁ%%#@r‘%1g@g“eﬁ&%ﬂ@ﬁﬁ’t‘ﬁﬁﬂ%&&-%@@%ﬁtﬂ%eg& T and/ or the
catal yst UsggciahferfifRatifes 4RI A5ThAEHId qﬁy%am?pﬁéa YedcgSh- 10 The

carbodi i m di zati on reaction Is general st opped’on reachi ng a degree of
car bodi i m diterapératurd depgnéseormthe ¢grenddtartinglisacytanate and/or the catdyst nsage of

Socyanat e GGG FHETRAR s RREITEHBI Socyanat e) of 3 To 50%
preferalhy 5 to 30% 15
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 S 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



The degree of carbodiimdization can be determ ned during the course of the
process according 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 nmethod is e.g.
near-infrared analysis or 20 niddle-inffared anal ysis. The degree of
carbodii m di zati on can al so be recogni zed during the course of the process
according to the invention e.g. by the quantity of carbon di oxi de escapi ng
fromthe redottemminhte thy earbddiinsidizationacticng bi pasrgesequirhblar queaity,t y of car bon

25 di oxide thus provides [nformtjon at any point in time about the degree
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reaction, abflidfesentaliylampniagehtals wedns a stppperpEhd alkylatioh ygemt ef theabl y a 1- 20
fold nol ar excess, t tjcularly preferabpl 1- 10 fold nol ar excess,

i n rel at b on THENFRRE @ﬁ?@p@%ﬁa&?ﬂ agenisy R prefera %@@h?re&ﬁ the sl stopRer. of
different al kylation agents is used as a stopper. The al kyl ati on agent or
the 5 mxture of different al kylation agents is preferably used here as the

sol e st oppeiThe alkgylaiok\aigents are presntablypine gosionrtalklkyldte) and tlasitbi on to
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Sui t abl &0 al kikyitionnamsigbnt stopping eabodiymidizaten arersuitablleas stappersper son skil | ed
'n the art l%Xcor i%g %o 81fe igniren ilofel. éuei\tsaﬁ)ise' 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 ¢.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.



Preferred al kyl ati on agents are esters of trifluoronethanesul fonic acid,
esters of 15 inorganic acids (preferably strong inorganic acids) or

trial kyl oxoni um conpounds. Suitable esters of trifluoromethanesulfonic acid
are in particular conmpounds of the structure CF3-SO3-R, wherein R is a
(cyclo)aliphatic or araliphatic radical9- which may optionally al so contain
atons different from carbon and hydrogen. R 20 may have a branched or

| i near carbon chain and optionally al so one or nore carbon-carbon nmultiple
bonds. Aliphatic esters of trifluoronethanesulfonic acid are preferred,

met hyl -, % propyl -, butyl- and pentyl esters of
trifl uor ometSHipRls tia péoru@nﬁomngdsm@»gcfenmwyldﬁ)péﬂv@rsﬂ@@ﬁurezs 38uY¢t abl e
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Wherein  R3sich & e(gt mirﬂlualrou@baé,l mxaﬂuoraplﬁisplﬁ&tabt Kexafladicanfimondte.ch may

optionally also contain atons different from carbon and hydrogen. R3 may
have a bfanched or linear carbon chain and may optionally contain one or

nor e car bon- r pc acid
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the structure R430 Y, ~wherein R4 js a nethyl- or an ethyl radical. Y
represents &2maio Reusedasronding taﬁh%wve%twag addigionglestabifizer Byplsp at e,

hexaf | uor op to the sole
use of al kyﬁg@g%ﬁagd@ﬁ{lﬁ%h# Pﬁlﬁ)kmg% ftﬁégﬁ%tﬁ 5’ %@F%}éﬁation agent
and an aoi d agedueed. amsastabﬁlhzdﬂbmbd@d@ﬂ(uthér afntl&uiahmtirﬁe acihgd sepper or iaan al so
be used according to the invention as an additional stabilizer. By also

usi ng an ad@isubssAUEnt§teRbi | i zer, it is possible to reduce the quantity of

al kyl ati on

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, HCI, 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



10 agent used. This stabilizer can be added either at the sanme tine as the
stopper or in a subsequent step. Optionally hal ogenated, aliphatic and/or
cycloal i phatic and/or aromatic nono-, di- and/or polycarboxylic acids such
as e.g. acetic acid, adipic acid, cyclohexane 15 dicarboxylic acid,

a-chl oropropionic acid, benzoic acid, -phthalic acid, isophthatlic acid
etc., as well as sulfonic acids, HCI, sulfuric acid and/or phosphoric acid
or their nono- and/or diesters such as e.g. dibutyl phosphate, may be used

as aci ds. - ThRifGhstcAfl 1afird earbA8hiniBshibh OMd e _r@daﬁbﬂaﬁidu}ét_ Sikagenat ed,

aliphatic and/or" cycloaliphatic and/or aronmatic nono-, - and/ or
pol ycar boxy Ir¢astiew ischompiete.Jt fsagopassibledo ddd eclomgsabilizgrs bathiathe starting

chlorides, such. as n- but vyl _gar,bam,c .d chloride, . m e, used as acid
chlori des. 8“‘5%1@8‘9\‘2%03?1? S%C{jmirﬁoﬁ??te ek sta C]-lzefso‘frﬁﬁ%%rﬁﬁ 5’?\?‘%“ Eci Sl ester can
be used e. gperdn skillb®iti the agtiadld hicludeld1@. saBsthiides fikn fHeaRbhg €I s are added
in total quantities of 10 to 100 ﬁ&m(l ppm 25 1 part by weight to

1000000 par steripgilywindered phenols; phesphijesiay tergiaryomnings Mhe calogstapilizgrsef er abl y 50
to 250 ppm _in,relation to the organi G isocyanates having carbodiim de

and/ or ur ot B HeioRbrgPestiery Horl o Slirdriyfe B et Roor B Bu i eM: 20t on ey
contai n t he sgat of differddt butkBinse grlps TNEQRLARIRE bF Yolaflstgbllibars us@ryedat es. The
timng of the addition of these is not critical. The color stabilizers may

be added ei theeorderdknoma tp dlcgeasam skillpddn thesart, kenventiorallyr mithejramge ef 180 bef or e

carbodii mdizat.i t he reaction product once the. reaction is

complete. 1 ppodPgd shflopfhe' e ataB Oor 8} nRtife i BIBHIO A T e st ar ti ng
mat er i ali) angsokpadafteuse@ as theRtur@hiPahdtial STUROreat@dt prodgdtprar e general Iy known
to the person skilled in the art and may include e.g. substances fromthe

group of 5 swbpdizmidizatishnder ed phenol's, phosphites or tertiary am nes. The
color stabilizers

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



may be used respectively alone or in nmixture with other representatives of
the sanme or different substance groups. The quantities of color stabilizers
used are of the order known to the person skilled in the art,
conventionally in the range of 100 ppmto 10,000 ppmfor the single
substance or the nmixture, in relation-ttd-the 10 i socyanate used as the
starting material or the reaction product of carbodiimdization. It has
been found that by adding the al kyl ati on agent al one or in conbination with
an aci d andBd00ximel; iprfetablyr§08do 400/ mal, siidhorave ableast toet &va nde 20

addi tional 15 stahi.li,zer, by the process according to t i nyentio it is
P0551 bl o boBhPRETENY 3 10 A B T SEag S S EPPREtpE RIS Sl same
tinme to achipgupisfark QilclReP I US P2 19348 NQIMR 7Y RS ProRiofi 9 sh, t he
pre-polyners obtained fromit. Wien wusing the silylized acid as a stopper
according to the art (EP-A-515 933), phospholine catalysis can be

ffectivel t I ith th ddi t] f 1 20 tifi f
i1 y1i zon e st of Hisvtkess fecdiibng | P dreabaieapplefia b€ o' (e

i socyanat e Rkiffed iiPtheRHS 10! BétH feceaRsiinti8e REFoPRLIORE ifidk Rewsed fromit.
| socyanat e group-containing pre-polynmers are obtained fromthe reaction of

the organi contgmingisetyanathand the mepohaidrsiprdducaddfieon ithaye goed sierage gr oups
produced 25 ..the,process according to the invention with the polyols
convent i onaIStalgﬁl%aﬂ/gilgﬁtﬁé’ & chenistry. Suitable polyols are both single,
pol yval ent al cohols of the nolecular weight range 62 to 599 g/ nol,
preferably 62 to 300 g/nol, such as e.g. ethylene glycol, trinethylol

pr opane 10 pr dbasecorganit 1sbcpanates thaviag ¢ablodimilcs and/prurgtome dingrie- groays dandxane di ol

oct ane di al ,, dodecane diol, andlor octadecane di.ol, .30 howeyer. in particul ar
i ghor - ol e 448 BEF POyt ARG GoneBan B erethon pluanals AFdREbls " e Ly pe
known i n polsyawie ialaalk 15nhe bfodudiddoMIIAGEhase MBHERLS redctiBAWifo - 11

polyols (e.g. with polyether polyols or polyester polyols) by the isocyanate

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

following examples.



8,000 g/ nol, preferably 800 to 4,000 g/ nol, which have at |east two, as a
rule 2 to 8, preferably 2 to 4, primary and/or secondary hydroxyl groups.
Exanpl es of such polyols are disclosed in US-PS 4 218543, colum 7, line 29
to colum 9, line 32. 5 The advantages  Qf the process according to the

I nvention are apparent to those skilrég’in the art, i.e., both the
carbodii m de and/or uretone imne group- containing isocyanate and the
pre-pol ynmers produced fromit have good storage stability and a |ight

color. 10 Ti#atingprpducts: i socyanat es havi ng carbodii ni de- and/or uretone

I mne groups and the pre-polynmers produced fromthem by reaction with
polyols are valuable starting materials for the production of polyurethane

pl astics by jRastaton w4’ t&netﬁﬂeﬁ@h@hé@lauscvuybﬁht@qwgtcbﬁfen@@&mw&r pol yester
pol yol's) by the i socyanate pol yaddition process. 15 EXAMPLES The present

i nvention |s further (DESMORURM4M BayesAfdt to be linited, by the

o pheny! Soi ieBuyaRas BXdR Rl ohehio SRR ERE B e o1 Ao 5

phosphol i ne oxi de typ@h@@}ﬁﬁby&ép&ﬁglmeqad1rﬂ1eth§4r1ema$ 1phwepiaglclbpénto- 1-

phosphacycl opent - 2- ene and hyl - | -oxo- | -phosphacyclopent- 3-ene, 10%
in tol uene pol yol pol ﬁe@ﬂ%io%flnmlwyﬁl ene- and ethyl ene oxide units with 80 -

90% pri mar )f) FHI group polyetlIe% Of i[)ll'o(;))?r%lné-t EM'ld ethyléne oxu‘f-]_| um% 180 t %8/0
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 No/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 No/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:



10 KOH/ g and a viscosity of ca 1200 nPas at 25C (MULTRANCL 3901 Bayer Corp.)
Procedure for the production of the organic isocyanate having carbodiimde
and/or uretone imne groups: 15 10 kg technical 4,4'-NMJl (DESMODUR 44M
with a Hazen color index of< 15 APHA, containing 750 ppm

3,5-di -tert-butyl -4-hydroxyt ol uene, werld-heated to 60C with N2/stirring and
250 ng of the catalyst solution (2.5 ppm 0.2 nmmol) were added. The
reaction m xture was heated for 240 min to ca 95C with 20 N2/stirring.

Car bodi i m di6dtg MUDMERANOLB99d wastaddédie D0 inieach cdse blfi éherieboyanatt st opper
and stirrin s continued for | hour. |In the exanples according 1o the
Cnventi on, | TFPFICEH AGRSAR o IPFRReREre EiYEh ADBVR G &w&tﬁéﬂs@mﬁrﬁﬁe

trifluor omethaRes ak Aplifaied & &1°0)br £ Alriler & hGMRNHIL RDGRRE! eRa! | Y

i sophthalic agﬁd g%gﬁ?orlde (IPDC)rmereeﬂsed In Pheggaan%i?@ﬂs given in the
tabl e. 25 Tranabtiballchatdagterizationl aftheopretpodyreas wfas nartied ontor{ theBé)lowmg used in
referenc exanples | and 2, and trifluoronethanesul fonic acid (TEMSS) was
Used in Sr erBYolp ecieip s debi Mty of the prePpbEETTds P'feé%llfﬁffi?@rd n the
table. The rxgﬁqtg%@éfaméwaﬁﬁan@@éuwark@maﬁk@diaﬁth%m&a&@dure for the

production o repolyner of organic I socyanate having 30 carbodiini de
and/ or uretone imne groups and a polyol: -13 167 g MUTRANOL 3901 was added

to 500 gin ch,case of .the isocyanate r cor di to the procedure
G ven above LI Hgen spiohinkisy aps frepasen O RVEN G 63 C2 el epfretihen ot g0
for a furthenod) ARk shivet Hvﬁt%f%ref&@ncefiﬂ%gﬁ{}e'r@lﬁhmé@@éﬁ%ﬁf' zation of

the pre-polyners was carried out on the follown
10 The measuring device used can be e.g. a Dr. Lange LICO 300 photometer.



5 day. To determine the stability of the pre-polyners, isothermal pressure
tests (12 h/90C) were carried out. The results are summarized in the table
bel ow. The Hazen col or index was neasured to DINEN | SO 6271-2 (draft

Sept enber 2002) w thout sol vent agai nsé water as a reference in a |ayer

t hi ckness of 5 cm 10 The neasuring deVfce used can be e.g. a Dr. Lange LICO
300 photoneter. -14 oa) G r-i . 0001 NnG4nNtr Itiuu"y GO UL) c~ 0
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Reference | 10 TMST 2947 | 113 |37 79 383 |6
Example 1
Reference |55 TMST 29.53 | 349 | 37 155 [ 383 (0.2
Example 2
Reference | 70 TFMSS 29.53 1 560 |36 208 365 (0.2
Example 3
Example 1 |37 TFMSME | 29.65 | 83 31 83 332 |04
Example 2 | 40 TFMSEE | 29.39 | 53 35 34 368 |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).



Ref er encel0TMST29. 4711337793836 Exanple 1 Referenceb55TMST29. 53349371553830. 2
Exanpl e 2 Reference70TFMSS29. 53560362083650. 2 Exanpl e 3 Exanpl e

137TFVBMVE29. 658331833320. 4 Exanpl e 240TFVSEE29. 395335843680. 3 Exanpl e

310/ 200TFVBEE 29. 494634703730. 4 | PDC Rgkerence exanples | and 2 nmake cl ear
the positive influence of the increased stopper quantity of TMST on
stability, although this is to the detrinment of the 5 color (Hazen).

Ref erence exanple 3 shows the once again | ess favorable influence of the
stopper trifluoronmethanesul fonic acid (TFMSS) on the color (Hazen). In the
exanpl es acogihdugiothe tnvicheor Faédaén ecribaliih avail istha Borepdirg ks tRchirpyed in
conparison wth reference exanple 1, whist maintaining the good col or |evel

(Hazen). - 15fHlustgioghit isde bepdarstpeththabsiich detail isesolaly fos that puipeseand that ¢ he

foregoing fqQr .the rpose f il rati bt LS . r d that such
detail is s%ﬁ%ﬁ&til | géh ?%Ig?‘dcptﬁ?rﬁglsdg%ﬁés SH@? m@éﬁk@%ﬁ?@%ﬁ’ﬁ%& therein
byt hoses sKishiietind dbopbi6F e invehtidhuibepl QP Rikdy ' iniRMyithe cffinipl 11 L and_scope
of the invention except as it may be limted by the clains. - 16 WHAT IS
CLAIMED IS: 1 . In a process for the production of organic isocyanates

havi ng carbodii m de- and/or wuretonei m ne groups, wherein one or nore
organic



5 isocyanates w th a Hazen color index of < 100 APHA are partially
carbodfimdized wth catalysts of the phospholine type and the
carbodiimdi zation reaction is stopped, the inprovenent conprising stopping
the carbodfimdization reaction with an alkylation agent. 10 2. The
process according to Claim1, whereimkire alkylation agent conprises
esters of trifluoronethanesulfonic acid. 3. The process according to Claim
2, wherein the esters of trifluoromethanesulfonic acid are conpounds of
t he struct UWHATAS-CXRIMED I$ wherein R I represents an aliphatic,
cycloaliphatic. or araliphatic radical. 4. The process according to Caim
1, wherein the alkylation agent conprises aliphatic esters of
trifluoromethan i g, 5 . ing to Caiml,
wherein thef'al ksﬁ' au%élgﬁésggéretﬁ%b%glrﬁg)t??ns%fsowﬁn%‘?ﬁg?ﬁgtgg ﬁj’cﬁa}]g propyl - , butyl -
or pentyl esiagbsliidiidé-antt/on araomd infne groups) wWherdit ofle obmofdergmiiocess accor di ng
to daim1l, wherein the__al kylation agent conprises _esters of inorganic
aci ds. 25 T7isocydmatgs with adlagen gelar Hex 8 QIQMP&EAW%MIX he esters of
i norganic I40Sq:ar.e: ] M%Qggﬁ)‘ s el n R3
repr esentsa%!rrl a@%ﬁlazft?g’?m%g{%gﬁggqﬂ%%@ﬁ%éﬁ&g%&gﬁ% I phati c%dl;ng @%mh 30 8. The
process acceactiongs sopgdaitha ihproveateat corhprésingbtpping trcaggeiimidization ses
aliphatic diesters, of sulfuric acid. -17 9. The process according to Caim
8, wher ei n TARIoR Wih an alsxlatigrAgentonpri ses  di methyl - or diethyl esters of
sulfuric acid. 5 10. The process according to Caim6, wherein the
al kyl ati on agent conpri ses

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

esters of trifluoromethanesulfonic acid.

3. The process according to Claim 2, wherein the esters of
trifluoromethanesulfonic acid are compounds of the structure CF5-SO5-R!,

15  wherein R' represents an aliphatic, cycloaliphatic or araliphatic radical.

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

aliphatic esters of trifluoromethanesulfonic acid.

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

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

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

esters of inorganic acids.

25
7. The process according to Claim 6, wherein the esters of inorganic acids are
compounds of the structure SO,(OR’);, wherein R® represents an aliphatic,
cycloaliphatic or araliphatic radical.

30 8. The process according to Claim 6, wherein the alkylation agent comprises

aliphatic diesters of sulfuric acid.



conpounds of the structure OP(OR3)3, wherein R3 is an aliphatic,
cycloaliphatic or araliphatic radical. 11. The process according to Claim
1, wherein the al kyl ation agent conprises 10 trial kyl oxoni um conpounds. 12.
The process according to Claim1, further including addition of an acid
and/or an acid chloride and/or a sulfohit acid ester in the step of stopping
the carbodiimdization reaction. 15 13. An organic isocyanates having
carbodii m de- and/or uretone imne groups nade by the process according to
Claim1. 14. In a process for the production of isocyanate bl ends, the

I nprovenent 20 conprising including the organic isocyanate having

car bodi i nmi d®- an@h®progessagerrding e ﬁgmgk%aﬂ@rfa@ theratkylatiomagenbeomprises 15, | n a

process from&l%ﬁy&tdi&ﬂ ﬁgstegpgfaﬁﬁ]ﬁcggfdyuret hane and an i socyanate-
pol ymer, {he i nmp

term nated pre rovenent conprising including the organic 25
| socyanat e having carbodiim de- and/or uretone imne groups according to
Claim 13.
5 10.  The process according to Claim 6, wherein the alkylation agent comprises
compounds of the structure OP(OR?)s, wherein R is an aliphatic, cycloaliphatic

or araliphatic radical.

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

10 trialkyloxonium compounds.

12.  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.

15
13.  An organic isocyanates having carbodiimide- and/or uretone imine groups

made by the process according to Claim 1.

14.  In a process for the production of isocyanate blends, the improvement
20 comprising including the organic isocyanate having carbodiimide- and/or uretone

imine groups according to Claim 13.

15.  Inaprocess from production of one of a polyurethane and an 1socyanate-
terminated prepolymer, the improvement comprising including the organic

25  isocyanate having carbodiimide- and/or uretone imine groups according to Claim
13.





