“e3e(MJlI"L6Ts -1 PROCESS FOR THE PRODUCTI ON OF POLYI SOCYANATES OF THE 5
‘DI PHENYLMETHANE SERI ES W TH A REDUCED COLOR VALUE BACK THE

I NVENTI ON The invention relates to a process for the pfﬁ@m@"m@wwm””m

pol yam nes of the di phenyl methane series and to a proces

production of 10 polyisocyanates of the di phenyl methane seri®8®isth a

reduced col or value. These pol yi socyanates are obtained by reacting the
correspondi ng pol yam nes of the di phenyl met hane series w th phosgene.

Pot yi socyanatfiROCESSIFOR PHERROBUGTION OF POLMSOOYIENATESIOFTHE nean

| socyanakes ang ey ME PHANEOSERIES $91TH AlREDUTE D WAIORNALUE - ~ X=2t on
Simlarly, polyamnes o0 € di phenyl net hane Series are understood 20 to

mean conpounds and m xtures of conpounds of the follow ng type: x x=2ton
2 The industrial producBAGKGROUNDCMAHESINWENTKONeacti on of ami nes with

hosgene i n sol ts.is known and is described in detail .in the literature
oo o T o iRt late fo baroess for Bt ibdbRlidh of pOlyamines ' €2

of the diphenylmethane series and to a process for the production of

10 polyisocyanates of the diphenyimethane series with a reduced color value.
These polyisocyanates are obtained by reacting the corresponding

polyamines of the diphenylmethane series with phosgene.

Polyisocyanates of the diphenylmethane series are understood to
15  mean isocyanates and mixtures of isocyanates of the following type:

x=2ton

Similarly, polyamines of the diphenylmethane series are understood

20 to mean compounds and mixtures of compounds of the following type:

NH, NH, NH,

x=2ton

L
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4~h edition, volune 13, pages 347-357, Verlag Chem e GrbH, Winheim 5
'1977.). Based on this process, a m xture of polyisocyanates is produced.
Such pol yi socyanates are used as the polyi socyanate conponent in the
production of pol yurethane foans and ot her pol yurethane plastics produced
by the polyaddition process. 10 It is g%fneral | y known that undesirable
col oring conponents are also forned in this process. These col oring
conponents are refhe inehistliabprqmmﬁeﬁsifiag:cyanateedbwdhepebcytimemfrmnheﬁoans or
ot her pol yur et hape Iast| Al t hough th her ent, .co] or.. of the

pol yi socyana‘ﬁ’éh B GHP‘%H%'@? n8e 'sn ?SCH'E’\‘FQ jLinithe effect on

their ”EChatrltt]é‘@t r@r(@.%%ré' Ullrﬁ%nﬁélga ﬁﬂébﬁdlg?dfef?é&{rhfc?%n engﬁf are

desi red by € CONSumner. he absor bante erent wave S serves as
a measur e of4" aditidh sedumeat3, pages 3t4|7re35ﬂo Marlagc@mmteeGmEﬂi Wemheimma)

t her ef or cti,on of the color socC s of the
di phenyl gﬁj)s%sgg% RIOGCEH P yre ﬁ?@'a&/ﬁa@mﬁa -and wor ks
that are des@udtbﬁ&yisﬂcﬁ}fatésb% ased 8s trF@poms@ r@éte%wfﬁorfé?@%ﬁ% descri bes
the treat mant of | Socyanates with hydrogen'in Rresence of supported
cat al ysts. wethanedeamsandeibier P@lyufﬁt ane pasticar eas and

ant i oxi dant s Al 19815055 teaches that the col or of
pol yi socyané%'@@"%‘%’e%@‘%ﬁﬁﬁgﬁ@?ﬂ@ﬁ E55eri es may be inproved by
irradiation with Iight over a prolonged period. DE-Al-19804915 descri bes

t he brightenlng of polyi socyanates of the diphenyl nethane series by a
conpl i cdPed ti et mﬁmlbbﬁlmvm that upgesirable grlarivs cIMpYIents aengise to t he

pol yami ne SthHn&?er?@m@B Osgena é@cBEmW@ c&pncpo?\etnlf?a %?é(nﬁ{e&‘?{éupho the

desired i socyana sadvan age o of these
procedur es iprotéssing teprogiuee ipebjunethahé yoamsplr etherrptiyurethamei plastidse use of

non-i socyanate auxili ar st.anc or.are o ow effi.cienc SUMWARY OF
TRE | NVENT! AUPERGhdhe Sernt caier sibe iRy BRI HONRASTRE ARG o pr ovi de
a techni call 'rrai'h%va% tﬁewﬂ&?éﬁtﬁam&ﬁaﬁkaﬂwp\e%sof pol yi socyanat es

of the di pheny| met hane series with [ow color values. 10 The object of the
pr esent 16nv suwbstantially calodess prqﬂu!:ts are destiedethereansemerofhehe producti on

of polyam n of, the en ane.series fromwhich t yi socyanat es of
the di phenylali’éf’mﬂ%‘e?gr‘fﬁ%’ PR \'Rp'tp&ls&""?ﬁa?%@@%%ﬂ"ﬁé’qu%duced by
phosgenat i oijiscolorafien of Y polyisodgaharehi eved by a) reacting aniline and

f or makf ehyde in the presence of an acidic catalyst to produce a potyam ne,

and b) neutralizing the reaction mxture fromstep a) with a base either at
a For some time, therefore, the reduction of the color values of

20 polyisocyanates of the diphenylmethane series has been the goal of
numerous experiments and works that are described in the literature. For
example, DE-A1-4208359 describes the treatment of isocyanates with
hydrogen in the presence of supported catalysts. DE-A1-4232769
describes the addition of amines, ureas and antioxidants to the isocyanate.

25 DE-A1-19815055 teaches that the color of polyisocyanates of the
diphenylmethane series may be improved by irradiation with light over a
prolonged period. DE-A1-19804915 describes the brightening of
polyisocyanates of the diphenyimethane series by a complicated time- and
temperature-stepped addition of formaldehyde to the polyamine step to

30 produce an amine which is then converted to the desired isocyanate by

phosgenation.



tenperature of nore than 110C or by neutralizing the reaction 20 m xture
fromstep a) and heating the neutralized reaction mxture to a tenperature
of nore than 110C after neutralization. These objects are al so achi eved by
a process for the production of polyisocyanates of the di phenyl nethane
series in which 25 a) aniline and fornelddehyde are reacted in the presence
of an acidic catalyst to produce a polyanmne) b) the reaction mxture from
step a) is neutralA disddvaritage obah of thelsb@rocddures @mbait ey sre0f nore than
110C or the reaction mxture fromstep a) is neutralized and then heated to
a t enper at ur éegmically compiax apdipt oesiuire e useefman-isacyangte auxiliary . 4 ¢)
phosgenati ng 1 r in b) is phosenated to produce the

cor r espondi né"l’%o 9?%%@%%?@"%% DESCRI PTI ON OF THE | NVENTI ON 5 The
processes for the production of polyam nes and pol yi socyanates in
accordance with the present invention can be carried out both continuously
and non-c@ntinuously. Polyi sHSMMARY.ORTHE INVENBION val ues can be produced
by the 10 process ol ! 1 is
understood to mawﬁgﬁ%gaﬁgg a%g!)Wgﬁ%%ﬁg?sgﬂéﬁ?#ﬁéﬁg?i%% yi socyanat e
i n monochi or techmically simplet andisafg plooessifoptheyprodagtombepolyisosyarates

t hi ckness of mm and at room t enperat ure) agai nst nonochl or obenzene at
defi ned vvaveptﬁ'@‘l’fgﬁe'mmﬁ%a%?%ﬁ?%hkﬂwﬁ%"?f g%é'eﬁf pol yam nes of the

di phenyl net hane series used in the process of the present invention is
obt ai ned by condensati on of aniline and fornmal dehyde in the presence of an
aci dic cH¥al yst. {[Thesbjed of the presentlinvention was @lismto PovideResimpPe2) ) 209
(1974), W 20 M org in:. Kirk-Cthner Encycl,. m. Jechnol .. .3'd ed., New
Vorky 2, aaaPfest 10 bs onfiial o RIS A e PG VIEaHRGE seids | he
present i nvefbhPwhithgidhiso@inatéofthe dishidiirfethane seiresivitlowgoled i n the
absence of the acidic catal'yst and the acidic catalyst is then added or
whet her a ni xakies can benproduced by phosgenration: al yst is reacted with

f or mal dehyde. 25 Suitabl e pol yam nes and m xtures of pol yam nes of the

di phenyl net hane series are conventional ly obtained by condensation of

ani line #d for maiTHesy dbjects arenadtaeveddy o of aniline to formal dehyde of

from20 to 1.6, preferabl y_fromtlo t% jﬁg _ar]]d a molar ratio. of aniline to
a) reacting aniline and formaldehyde in the presence of an acidic

catalyst to produce a polyamine, and
b) neutralizing the reaction mixture from step a) with a base either at a
temperature of more than 110°C or by neutralizing the reaction
20 mixture from step a) and heating the neutralized reaction mixture to
a temperature of more than 110°C after neutralization.

These objects are also achieved by a process for the production of
polyisocyanates of the diphenylmethane series in which
25 a) aniline and formaldehyde are reacted in the presence of an acidic
catalyst to produce a polyamine,
b) the reaction mixture from step a) is neutralized with a base either at
a temperature of more than 110°C or the reaction mixture from step
a) is neutralized and then heated to a temperature of more than
30 110°C after neutralization, and



30 acidic catalyst of from20 to 1, preferably from10 to 2. -5

'For mal dehyde is conventionally used in industry as an aqueous sol ution.
However, other conpounds providi ng net hyl ene groups can al so be used, such
as e.g. polyoxynethylene glycol) para-fornmal dehyde or trioxane. 5 Strong
organic and preferably iriorganic aci ds4have proven suitable as acidic
catal ysts. Exanples of suitable acids are hydrochloric acid, sulfuric acid,
phosphoric ac)d apHosgeratingshe fpohiamiaeipdodudedriodi)li®phosendtedite pref erably
used. 10 In a preferyed ﬁn‘oodi ment ,.of tpe rocess, aniline and acidic

catal yst are fi rsP’Q‘{Hﬁ"ﬁit @d’.o"ﬁﬁpﬁ%f‘ﬂ@loyﬁcgé@"? 's mixture is mxed with
formal dehyde in a suitable manner at tenperatures between 20C and 100C,
preferably at 30C to 70C) optionally after dissipation of heat, and 15 then
subj ected to a prelinDEIAILEROESCRIRTIONOFt BHIEANVENTON e- t i ne appar at us.

The prelimnary reaction takes place at.tenperatures between 20C and 1000
preferably in the?ﬁﬁl%%ﬁ;eoﬁsﬁﬁgorr gQ:IOS‘f'CtHJ"O %@TB‘%@@& Fol | ow ng the

m Xi ng and ppelyisicpanates arattsrdantd withaie predant nvdintib &ahanctamedm xture is
brought, stepwise or continuously and optionally 20 under excess pressure,

to a tenper aputkothicontinueusiy and sopseantingPusiér abl y from 100C to 180C) nost
preferably to a tenperature of from 100C to 160C. |In another enbodi nent of
t he process, however, it is also possible 25 to m x aniline and

f or mal dehyde fi r spolyisdchanalesauirclow caibevalgesican betprbiiséediby thé enperat ure
in the range of from5C to 130C, preferably from40C to 100C) nost

pref er ab1§ ~ f PEeess @ceerdingio thednyentions Eolariyaiie heresis uagdgesteed e f or nat i on

of condensat | %% L Iﬁg{m s qal | ed

"am nal"). FO 8\%‘%9 %rg%aﬁgkmeg'enﬁg’? gosfﬁ)?qh% eﬂg%éygasn%ﬁ? ﬁ?n the reaction
m xture can onoehiovatibrizenehecmtadimpl ati% polyisarlyaeaten impadgyerat e process
steps, e.g. distillation. The condensat|on -6 _product, i§ then m xed

w th it he oei Mickheds of gBimi and aEro0R feEnRaahER. 29A BsEPREPSPIThERZeRe o and
subj ected tog g;,@dim,‘y@éugﬁ,gacti on in a residence-tine apparatus at a

tenmperature of from 20C t0100C, preferably from 30C to 80C. The tenperature
of the r#action mxture is 5 then brought, stepw se or continuously and

optionally under ces ressure,, to t.enper at of Jrom 100C to 250C,
preferably from 136%”9@3 peor %&'%Pﬂ?g‘}'%%ﬂ'@ﬁﬁ%"rtﬁét@%@ﬂﬁ &t from 100C
to 160C. TheggmachdetinGhe Prbéédicofané prasentimleintien is bblaitedbgsence of an 10
acidic catalyst to produce a pofyam ne of the di phenyl methane series can

take place i @Gondensgtier ehapilipe andfermaldsbyds inthe pregencaplamasidic ) t s,
organi c and | i j ds : C i, C ashé iWiapr e, the
reaction m x%ét}rgég?g 15 ’%ééj’f r é‘f'?@ég Wlht EHQHE;SSF%; R%(‘:’bg{zgi ?\%g ?ggmépwﬁri or art,
t he neut2Gl i MaMaoreiis: KidaQtmnepEatygl. ChentuTechinalt, ¥ beche NewuYork, &, e.g.,
from90 to 1 . Tw.tchett, Chem Soc. Rev. 3( 223 974)). The
hydr oxi des oggﬁfgyéi'é%@h-)vgwfgmﬂ'wga’@&&?ﬁh%P@Fﬁ#&%é'?’%P | es of
sui tabl e basggentish @hethelaidifineSant] fmMakiehyde € first mixed in the absence

of the acidic catalyst and the acidic catalyst is then added or whether a

mixture of aniline and acidic catalyst is reacted with formaldehyde.

25

Suitable polyamines and mixtures of polyamines of the
diphenylmethane series are conventionally obtained by condensation of
aniline and formaldehyde in a molar ratio of aniline to formaldehyde of
from 20 to 1.6, preferably from 10 to 1.8, and a molar ratio of aniline to

30 acidic catalyst of from 20 to 1, preferably from 10 to 2.



. 20 In the process according to the present invention) the neutralization of
| the acidic reaction mxture is perforned at a tenperature of nore than
110C, typically at a tenperature in the range of from 111 C to 300C,
preferably at 115C to 200C, nore preferably at 120C to 180C, and 25 nost
preferably 130 to 160C. Alternatively, bhe neutralization may be perforned
at a tenperature |less than 110C and the neutralized reaction m xture may

t hen be heat ed toFamneliebydé is eorofentionaliyt ised ihlifdustry as aaldguebuem 111C to
300C, prefer abb‘x_ frﬁfr)n 115C to 200C, nore gr,ef er able/ from 120C to 180C, and
nmost pref er afPYIP weyer, Sthesempgiinds_proviging rpgiyigne araups Gamalse

conduct ed, f 16 Hé?n i di Iy ] t he

ani | i nel for ngfedeﬁyggﬁg‘oﬁgleéﬁét i’onyvvl t ﬁ%ﬂb@%@%&%@@%ﬁ@@h@f resul t ant

m xt ure i ntotrioxamel dence-tinme apparatus (e.g., a stirred vessel) a stirred
vessel cascade, a flow pipe, or a forced 5 circulation reactor). In a

sui tabl e Yesi dence-tine apparatus (e.g.) stirred vessel)) mxing of the

aci di ¢ condensati i ' I i ly in

t he residence-ti ngﬁgggﬁrg?@gwgaﬁéﬁ? g’l“?’?ggﬁra?gdcét ﬁ%\ﬂe ﬂ%ﬁr%¢§@

pref erabl y hesacidic catalysis Exampled of stitable acidsane hyd®dhioricaagidsi dence ti ne
of >0.1 mn referably fromQ.1 to,180 mn, . Jmore preferably from2 to 120
min, “most  pr SpiiG o prigsphonc scitand metaPeruiBi aqid HydrBehibric . at ur e
to a tenper ajgysrefeérdblyalded. f or 15 conducting the process of the present
invention, it may be necessary to introduce or dissipate heat. This depends
particully on the desired tenperature at which the neutralizationis to

tomperature of t 4 pielef s ueRE RS Rrares ST ARLAGEK. 01 o OF (e
base or basecatalyst affirk0 combihed] th anethenbtepo this Rextek isvhiiddewittesi r ed

neutralization tenperature, the process may have to be carried out under

i ncreased prfommaldehydrdn gsuitablesmanper aldgmperatuses between de € anda quantity
of nore than ol Wolry m 105 to
T20% of 25 t A2 CupEIF BN A A AT optibre e BB BhTH Pl AT

aci di ¢ cth al then subjected ke agir€linninaof reastion ith azaltable resideineedimel t enper at ure

on the color_of the t yi spcyanates of the di phenyl net hane series is
el nfor ced | PPRRIANE: D BRPIGR LeArian tpkEs BlPeE Rl P Reries KevERR ous
phases is en3gv&and 100, ﬁi@fér"aﬁiy' ﬁ%ﬁé%ﬁéﬁt%ﬁ%ﬂgé'ﬂoﬁ?%@@ to This can be
achi eved by using 30 any of the 'nethods known in The art, e.g. by static or

dynanm ¢ ni xe868°GrFallpwing thecinixing and prejimipary reagtiomdhedemperature ekl i zat i on,

appr opr; at o Teectsn FRRUE' SRlohy sBERPLE bE oMb aRlbaR T TEr) ™ i <
separ at 200 obng@ésitess pressunetoustepiperature af froak ¢00iG\e250°C,he same
tenperature at which the neutrali Z&tl on 5 of the acidic rearra}R‘genent

mxture t ookPlsieiably rem JSKEGue 1805 G: HHH Repterablinioca tERSANRATITON af t or
separ ating ojgoicd'fo #66HeOUS phase is conventionally subjected to further
wor ki ng-up steps ?’e.g., washi ng) and then freed from excess aniline and
ot her substances present in the mxture (e.g. other solvents) by suitable

physi cal net hods 'of separatio .suqh s 10 distillation, ef<tracti on or
crystal | i zati on. Inanother embodimen of the process, however, it is also possib

25 to mix aniline and formaldehyde first in the absence of the acidic catalyst

at a temperature in the range of from 5°C to 130°C, preferably from 40°C
to 100°C, most preferably from 60°C to 85°C, and to react them. This
leads to the formation of condensation products of aniline and
formaldehyde (a so-called "aminal”). Following the aminal formation,

30 water present in the reaction mixture can be removed by phase separation
or other appropriate process steps, e.g. by distillation. The condensation



The pol yam ne of the di phenyl nethane series (crude MDA) thus obtained is
‘converted to the correspondi ng i socyanate by any of the known nethods wth
phosgene in an inert organic solvent. The nolar ratio 15 of crude MDA to
phosgene is usefully calculated such that from1l to 10 nol es) preferably
from1.3 to 4 noles of phosgene are preSent in the reaction mxture per
nol e of NH2 group. Chlorinated) aromatic hydrocarbons, such as

nonochbr obenpwdm;t igdthehl mreremtfeth&sacvdhcicatdlystdbarmﬂabkg miaheecior r espondi ng

t ol uenes, xyl en and 20 hi or B ene re sui tabl.e inert solvents.
Monochl or obeﬁ’i‘@ pﬂ?‘iﬁﬁs %@H ea??FdJ %P[ﬁlé@new HEREYNRN YhBor obenzenes are
par ti cul arl'y regigite- i dppai 108t a¥elripeRithre SPoRUANG fonopPcsol vent is
preferably ca cul at eé su t the reaction m xture has an isocyanate
content of fpoefe%bhofrom 38°C-jo §0°6 . eirebleynpiszatvee of theareacion wixidre ilased on

the total _25 wei Ls"ihe reactlo mx ure. O{}c | etion of the
e ot § o e BroueRl sLisyse 42 ot BaiRuand offealbRindar Eefss  ne 1o
formed and apyedtiyd,4b%Steinitraie 8f foRf PG @@*zéd"@nyé@rétﬁﬂ%h@@omedure by,

for exanple, d| stillation.” 30 The crude MDI produ rocess of the
present i nveto 186° Gavestgyeterably 4o latemptuatoce obirorrn 10@)@9@:&160 \Ourt her
anal ytical differences ~g_ can be detected in the MD produced (e.g., an
i ncreased content of isocyanate groups.) Having thus described the

invention, the fOWh@%Q&:@Wlm Qﬁ@f&nﬁild@ﬁdéﬁnbﬁé ?&aﬂddcﬁsdfraﬁ\il ve
t her eof . EXAMPLES Exang 1 (Conparatiyve exanple) of aniline and

563.6 g W aag@crmtah{a touproduceral Ralyaraineaf tb@ﬂmheamlm@thanaée@esaaapw se, at
the sane ting, %rg@gﬁ&éapoﬁﬁig%t%é&d@ag% Jivehts Adier the

addi tion, stl rr| ng was C rhued for ase separatl on was then

perfornmed at organi®énd argamitideids)f 284.5 g of the organi c phase was brought
to a tenperature of 35C and then the remaining organi c phase and 341.9 g of
a 32. 0% aqueous 15 hydrochloric acid were added at this tenperature within

29 min. On compl erhofbrRlugt the AL tdticR ik Cheebifibh Rfixidfs i nut e per i od

of stirring at this tenperature, e m xture was heated to 60C for 10 mn
and kept1&t naukahzedpmﬂaathaseféccmﬂmgwthelprmartt timnmtaalzatlon is ef | ux

t t th d d fi 0 f
45" 8o aqueoutonPrlioBanERyditsd Bt ierARsE of & & 1Hoi b1 AR e Tt er wer o
added to 815Tgitehett Chéfi Sbé. Réﬁ@(ﬁﬂ%ﬁﬁbﬂ))x'fﬁé fybfsadedortheadkalirf t er

stirring under reflux for 15 mn ase separation was perforned at 80-90C
and the or gaAnd allmlive eash clerents mwmme&otmaté@@aﬁeswqwus ng wat er

each time. T, s then freed fromexcess aniline under 25
reduced pr es@%rd(y g%&’ef’erg?@ eewﬁm yam ne thus obtai ned were dissolved in 255

m of ch2®robenzene) heat ed to 55C and added within 10 s to a sol ution of
105 g of phosgene |n 310 m of chl orohenzene at rature of . 0C,
stirring vigorousiit Q ﬂg@eﬁ "l"&"&@@dﬁﬁn neytralization n whi | e

b o AN ke s e |
di stilled of #10iGldypicaliatal tempesature it dhearanget afrfrom 111°C to 300°C,

preferably at 115°C to 200°C, more preferably at 120°C to 180°C, and

25 most preferably 130 to 160°C. Alternatively, the neutralization may be

performed at a temperature less than 110°C and the neutralized reaction

mixture may then be heated to a temperature of more than 110°C, typically

from 111°C to 300°C, preferably from 115°C to 200°C, more preferably

from 120°C to 180°C, and most preferably from 130 to 160°C.

30



-10 tenperature of 100C. The crude isocyanate was then heated in
distillation apparatus under a pressure of 4 - 6 nbar by a heating bath
heated to 260C to the first product transition and then cooled to room
tenperature within 5 min. 1.0 g of the i_socyanate thus obtai ned was

di ssol ved in 5 chlorobenzene and diluted-to 50 m with chl orobenzene. The
sol ution thus obtai ned possessed an absorbance of 0.193 agai nst

chl or obenzene at dheavasiteatigatioromayd@® conducted forgxamplei bk meizimgdhe10 nm and

at roomtenperature. .10 EX le,.2 (according t.o the invention 9 g of an
i 1ot ear ST HREE of e R drke Dl CandBSE e MinaRenp o 1
were neutral iagd andifBediRg the desiitaf? nfRiuAdine® H TeSiaehsentime sppdratuss ol ution
with the addition of 60.8 g of water. The reaction m xture was transferred

into a pressieg.\estyred vesselta stireetl vessed casamieaia fioyo pipen oea fordesk ent

pressure.The. phases were.then separat ed and.the organi g phase s purified
in the sahe ﬁﬁﬁﬁeﬁmiéeﬁ"é"ﬁ-e&? ?‘6’&@’?‘? ﬁéﬁ%ﬁﬁ@;’fa. gﬁygg&gt'i %6’ | yanm ne
was convert egeésel}, hﬁixrr@rdfqn@gami@eonmﬂaﬁhﬂm aRd e Bake chn alée
absorbance at 430 nm of the isocyanate was neasured by the sanme nethod as

t hat descri béake placs dirpeily in thenesidenegytimerrprasalss. t he product i socyanate
was 0.163. Af<lwugh the invention has been described in detail in the
foregoing for the purpose of illustration) it is to be understood that such

detail is solely TThe ridubtalized pezmtionmixturais prasférablydneid @ tempeardiré her ei n
by those skilled in the art wthout departing fromthe spirit and scope of
the i nvel®i off mpse thami18C for aygpidenceitime et=0y mine peefarably fremufyite 3

Cor r espondi ndBPHERE plelRiaLly fiaf 2l 120 Mihy st FRISABRATRR"17IB0E° o1
50% aqueous gfinsodi um hydroxi de solution with the addition of 105 g of

wat er. The reaction mxture was transferred into a pressure vessel and
stirred for 15 mn at -11 160C under inherent pressure. The phases were

then separat ed andol e RiRuRl i pelafirBYs bdniphriife SafmERgneT o 1o

described in Exanp ting p am ne s converted to the
cor r espotlili ngonductingrthe prosessofihe ppesent invention it maydre becgsséBPtoim of t he

e R b it B Parity bRl ) P
Process for idifpérafisieGitiwhicl?thendtfaiizatioe isio thke pfice any a8y BAdse seri es
compriStng heat liberated during neutralization, the temperature of the acidic
condensation mixture and the temperature of the base or base solution
20 used. To prevent boiling below the desired neutralization temperature, the

process may have to be carried out under increased pressure.

The base used for neutralization is used in a quantity of more than
100%, preferably from 101 to 140%, most preferably from 105 to 120% of
25 the quantity stoichiometrically required to neutralize the acidic catalyst
used. The effect of neutralization at elevated temperature on the color of
the polyisocyanates of the diphenyimethane series is reinforced if
sufficiently thorough mixing of the organic and aqueous phases is ensured
in the neutralization residence-time vessel. This can be achieved by using
30 any of the methods known in the art, e.g. by static or dynamic mixers or by

proeducing turbulence.



a) reacting aniiine and formal dehyde in the presence of an 5 acidic

‘catal yst to produce a polyamne and b) (i} neutralizing the reaction

m xture fromstep a) with a base at a tenperature of nore than 110C or (ii)
neutralizing the reaction mxture fromstep a) with a base and heating the
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The polyamine of the diphenylmethane series (crude MDA) thus
obtained is converted to the corresponding isocyanate by any of the
known methods with phosgene in an inert organic solvent. The molar ratio

15  of crude MDA to phosgene is usefully calculated such that from 1 to 10
moles, preferably from 1.3 to 4 moles of phosgene are present in the
reaction mixture per mole of NH; group. Chlorinated, aromatic
hydrocarbons, such as monochlorobenzenes, dichlorobenzenes,
trichlorobenzenes, the corresponding toluenes, xylenes and

20 chloroethylbenzene are suitable inert solvents. Monochlorobenzene,
dichlorobenzene and mixtures of these chlorobenzenes are particularly
useful inert organic solvents. The quantity of solvent is preferably
calculated such that the reaction mixture has an isocyanate content of
from 2 to 40 wt.%, preferably between 5 and 20 wt.%, based on the total

25 weight of the reaction mixture. On completion of the phosgenation, the
excess phosgene, the inert organic solvent, the HCI formed and any
mixtures thereof are separated from the reaction mixture by, for example,

distillation.

30 The crude MDI produced by the process of the present invention
possesses clearly reduced color. However, further analytical differences
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completion of the addition and after a further 30-minute period of stirring at

erature within 29 min. On

this temperature, the mixture was heated to 60°C for 10 min and kept at
this temperature for 30 min. it was then heated to reflux temperature within
30 min and stirred under reflux for 10 h. 154.3 g of a 49.6% aqueous

20 sodium hydroxide solution and 213 ml of boiling water were added to 815
g of the acidic rearrangement mixture thus obtained. After stirring under
reflux for 15 min, phase separation was performed at 80-90°C and the
organic phase was washed twice more with 638 mi of boiling water each
time. The organic phase was then freed from excess aniline under

25 reduced pressure. 50 g of the polyamine thus obtained were dissolved in
255 ml of chlorobenzene, heated to 55°C and added within 10 sto a
solution of 105 g of phosgene in 310 mi of chlorobenzene at a temperature
of 0°C, stirring vigorously. The suspension was heated to 100°C within 45
min while passing through phosgene, and then heated to reflux

30 temperature for 10 min. After an additional 10 minutes at this temperature,
the solvent was distilled off under reduced pressure to a bottom
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260°C to the first product transition and then cooled to room temperature
within 5 min. 1.0 g of the isocyanate thus obtained was dissoived in
5 chlorobenzene and diluted to 50 mi with chiorobenzene. The solution thus
obtained possessed an absorbance of 0.193 against chlorobenzene at a
wavelength of 430 nm, in a layer thickness of 10 mm and at room

temperature.

10 Example 2 (according to the invention)

699 g of an acidic rearrangement mixture corresponding to that
produced in Example 1 were neutralized with 132.4 g of 49.6% aqueous
sodium hydroxide solution with the addition of 60.8 g of water. The
reaction mixture was transferred into a pressure vessel and stirred for 3 h

15 at 160°C under inherent pressure. The phases were then separated and
the organic phase was purified in the same manner as is described in
Example 1. The resulting polyamine was converted to the corresponding
isocyanate as in Example 1. The absorbance at 430 nm of the isocyanate
was measured by the same method as that described in Example 1. The

20 absorbance of the product isocyanate was 0.163.

Although the invention 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 skilied in
the art without departing from the spirit and scope of the invention except as

25 it may be limited by the claims.

Example 3 (according to the invention)
403 g of an acidic rearrangement mixture corresponding to that
produced in Example 1 were neutralized with 76 g of 50% aqueous
30 sodium hydroxide solution with the addition of 105 g of water. The reaction

mixture was transferred into a pressure vessel and stirred for 15 min at



10 .

109610% ()-f14S10% ()-M wx9_@L! 9' 10% & () - &M 10%& ()- !t &M 109N ()- !t &M
I 109" N'& () -1 N&M 109 ()-!1% 10% " & () -3l 0~~ =111 10%"& ()-410% & ()- 10
10 108S/ 10%: ()-!f&S/ 10%@ @& ()-& 10%& ()-}"<~_=1l1f&Y 10%@@&() m
9S 109&' ()-m\9S 10%66& ()-nl10% & ()-+H0% " & ()- 10% & ()-

wi [ Me1l1f&Y 10 10E"E" 10E"E"

10E" E"! k&@ &M6G0%EURES inheldnt pEps8ut® ittphasds \B&@tﬁeh%a@teﬂ'amﬂ\the

109" 3" & ()-m " ##>$zX6M=1! | | og ()-1 XL 109R"2" & L 109 ()-!)y
1096 " & ()- | 9ropmgPhase Wfé%”&)ﬁ(? "igﬁxﬁéﬁ ‘Mannet §g.is d es%bedl@ 10" 95
109% & ()- S/

10% & () - &l 153 /ﬁmple 1. gh?L K %m §‘9 p?lyarlmng? vilgs convert?g to th(e)corresg%ngm 111 Ng,
1109& ()-9!f Mym@@s&n(sxammwwm atispybanteldl %30 rh)of the isouyagate) -

109 & A ] =111 10S"S" .

105" S | y28 M WEREesives by she spmepeliog 75 thekdesaripashie Famalg 1. The
109" X" & () aBorbah %@%ﬁh% o@hct%éé 80(gk120P. =! a9

100N () - OM 1008 T0965S5& ()-m 109& ()-! 109®5& ()- 109B& () -



10S".S" 223#4>5#666} [ 9+= 10] 5] 5! p5- 109 5] 5& ()-!k9' 1095X5& ()-'!k9'
109XX&' () -' 3109%& ()-m t 310%5a5&' ()-nmd 10%& ()-66667s7| 77dC= 10]5]5!p t&
10% t & () - 9510%& () - ! GLO%HHE () - 10%& ()- 10%4& ()- 10]5]5

10] 5] 57999: : <T<}[ <C= 10] 5] 5! 9" 10%H! ()11t 9

10% Ht H& () - 39! 109& () - mi f 39! 1096 Hf H& (J2m& 1098& ()-9!;

109%H&' ()-9T<i =====> 2rP= 10]5]5!9' 10% 109%%5& ()- I\/@O%B& () 10XHXH
10XHXH 10 XHXMMBITIS] ObAMER! @-IaS/gl 10%Ha ()- 27" @ AABB} [ <P= 10] 5] 5! F
10%r&’ () - ! pF 109.5] 5& 09 % 51 5& 1098 ()-1)

109%5&' () - MB$DKDDY EcEdléeféf%aKl %“?" OE 8%{15%%5“

10l\l5l\l5|a&0&ljﬂ(p‘f,’ﬁ\é‘}{§§ﬁe g?@wyﬁz,lg() mf&O&l 109! S& ()-m @
1098658 () - j E['FFF FFFGbC@O(V(iO%& 0% ()- 10@10@ 10@®10%& () -
1096 () - 109 ()a)c;?GYwimgmnmnd Tayongal ehydm%tmpreqewe ofGyBBS ()- '3

109 ()- g3 10% ()- )y /é‘at(a]ysr| to E) foldut e%$;§;\lfgr%@e@nd 10% () -
b) (i) neutralizing the reaction mixture from step a) with a base
at a temperature of more than 110°C or (ii) neutralizing the
reaction mixture from step a) with a base and heating the

neutralized mixture to a temperature of more than 110°C.

10
2. The process of Claim 1 in which the neutralization is
performed at a temperature of from 120 to 180°C.
3. The process of Claim 1 in which aqueous NaOH is used as
15 the base.
4. A process for the production of a polyisocyanate of the

diphenylmethane series comprising
a) reacting aniline and formaldehyde in the presence of an
20 acidic catalyst to produce a polyamine,

b) (i) neutralizing the reaction mixture from step a) with a base
at a temperature of more than 110°C or (ji) neutralizing the
reaction mixture from step a) with a base and heating the
neutralized mixture to a temperature of more than 110°C,

25 and

c) phosgenating the polyamine from step b) to produce the

corresponding polyisocyanate.

5. The process of Claim 4 in which the neutralization is
30 performed at a temperature of 120 to 180°C.
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7. A polyamine having a low color value produced by the

5 process of Claim 1.

8. A polyisocyanate having a low color value produced by the

process of Claim 4.

10 9. A polyurethane produced by reacting the polyisocyanate of
Claim 8 with a polyol.



