0 8 MAR 2007 -1 PRODUCTI ON OF M XTURES OF DI | SOCYANATES AND :

POLYI SOCYANATES FROM THE DI PHENYLMETHANE SERI ES W TH H GH CONT ENGS MAR 2007
4, 4" - METHYLENEDI PHENYL DI | SOCYANATE AND 2, 4' - METHYLENEDI PHENYL

DI | SOCYANATE BACKGROUND OF THE | NVENTI The present invention relates
to a process for the production of m xtures. of diisocyanates and

pol yi socyanates fromthe di phenyl nethane series with high 5 contents of

4.4'- and 2,4' -neth Ienedigglt}enlyl dii socyanate and to the use of such
m xtures for the BR@RH@T & y OF DESOEYISARES H¥Ddi i socyanat es

and pol yi socYRMISOCYANATES FRONETHE MREPHENY LMBTIRsNEMDRIES 'WwIpH oduced
by phosgenaliiGH CONTENTSOPCNIMBTHYLENESTFHENY L OIShy ¢ MNEsE fAe t he
di phenyl net hane seri e3 4 NBN v RaEhH @G Yamfges fromthe

di phenyl net hane series aré ensel ves p U nsati on of

ani line and formal dehyde. By phosgenating the diam nes fromthe

di phenyl met hane series t BACHIGRSUNIIORTHI n§oeygmenes 2,2 - M, 2, 4' - MDI
and 4,4'-NDI which people skillTed in the art describe as binucl ear MDI

(di i socyanakhsPrassnt myenttomaekitesie apronsshian thegeodwtipn af mixtotesiofied: Duri ng
t he condensation of anjli.ne and formal| dehyde, the binucl ear, MDA

(et hyl enedﬁlﬁﬁ%’@?te% H¥ISRpyanatgs Tgm tL%aH%@YlH}eBHE? series Withorighl dehyde
and ani ki neonfRAMRYEI4'- 4rd 24'9f L GRS of Yiipch af ter
phosgenati on represent thé po%ﬁﬁ% ear ggﬁggﬁ |%l\@ﬁetgﬁ%g1%§r?£¥¢% VDI
(pol yi socyamatuges for the pirbduatiionloé pylymetshane series). For many 20 practi cal

product applications it is preferable to obtain a high proportion of
bi nucl ear MDI. According to the current prior art this can be achieved in

- . . . . .
‘two diffe . in.l e exeess Ln the
aci d- cat al g@g éé\%%gheartlg%ﬁnﬁh%gﬁg}oﬁ%dﬁy%#?%5&%@?5@%’%@?‘&?%e excess
ani line i ssetdMDRdrofodided byt fi@sgenafiffbicBResPorlitklifmded Sy Cl ed: The
| arge excess_of aniline during the
1 polyamines from the diphenylmethane series (MDA). The diamines and

polyamines from the diphenylmethane series are themselves produced by
condensation of aniline and formaldehyde. By phosgenating the diamines from the
diphenylmethane. series the corresponding diisocyanates 2,2'-MDI, 2,4'-MDI and
4,4'-MDI which people skilled in the art describe as binuclear MDI (diisocyanates
15 from the diphenylmethane series) are obtained: During the condensation of aniline
and formaldehyde, the binuclear MDA (methylenedipheny! diamine MDA) also
reacts further with formaldehyde and aniline, however, to produce hi gher-nuclear

MDA grades, which after phosgenation represent the polynuclear content in the

™

polymeric MDI (polyisocyanates from the diphenylmethane series). For many
20 practical product applications it is preferable to obtain a high proportion of
binuclear MDI. According to the current prior art this can be achieved in two

different ways,

1. Aniline is used in large excess in the acid-catalyzed condensation of
25 aniline and formaldehyde, the excess aniline is separated off from the

“Tedction miXtiire and recycled. The large excess of aniline during fhe

condensation produces an MDA mixture with a high proportion of
binuclear MDA. The higher the ratio of aniline/formaldehyde used in the




condensation produces an MDA nixture with a high-proportion of blnuclear
MDA. The highgr the ratio of aniline/formal dehyde used in the  Of.8-MAWRER]
2007 -2 reaction, the higher the binuclear content contained in the
reaction product. The ratio of 2,4'-MDA to 4,4'-MA can also be

i nfluenced by the concentration of aci¢catalyst. High cata!yst
concentrations favor 4,4'-MDA. Low concentrations favor 2,4'-NMDA. (See,

e.g., 5 EP-15805Q. = < grades are.referred to
belgow as pol yé’x%a%og? B%o@r?gr %@?%%%s?%%& %@%&ﬁﬂg@q TeRGHEN @8%1 si ng
| ow 2, 4'-isonerThorntient 2er-MIDgho Z;4ﬁ\rﬂbﬁ@ﬁ§ﬁls@98h?ﬂ[ﬁend@l%pﬁﬁt' vely. The
desired MD conposition can be obtained by phosgenation of the MDA

grades sel ect i veImgeIgrasign oéaciil gatalivatbgh calﬂystcoﬁgexﬁ?ﬁymmfal ZGrhl\/Ei)A i zi g an
roduced in the venti-onal way from.aniline a or mal dehyde u

gci d catal yst. T‘ﬁg’%%@ﬁ %On%ﬁr%t’?n%%gﬁa - &6 BBoken down by o
distillation intepassssohy .PEPIBNH kA BA AGhTRL ey [l on- The
polymeric MDI fraction can be used as ‘a 15 co rcral” porymeri

product. The norasmeneerMDbr falpmes Bigrides fMIRERoHPYE HaSCQtlirighd But he

ior art by di Jlation or by crystallization into the’i Soner s
g,r I4' - MDI ané a % fIPReFonERh PONERZ e tIso sy B ptent, rodppctivald ThOUesired' - VDI .

The two nononeri : ol.d..or,.pracesse furt t o produce

mi xed products vI\\ng]t) E%%P‘?ﬁ‘r@?ﬁﬁ | bﬁ%{lﬁdn@ Oéglenfgo&‘}g{h&tﬁb%ga $hucl ear
MDI and in the cektedy podo®dd ihallisceC I N both cases, the investnment and
ener gy, consunption invol ved nean that the cost of producing MD m xtures

8’|avi ng1 hi gh proportion of binuclear MDI is considerable. 25

2. Polymeric MDA is produced in the conventional way from aniline and
formaldehyde using an acid catalyst. The polymeric MDA is phosgenated
and broken down by distillation into a highly monomer-rich and a
polymer-rich fraction. The polymeric MDI fraction can be used as a

15 commercial polymeric MDI product. The monomeric MDI fraction is

broken down according to the prior art by distillation or by crystallization
into the isomers 4,4'-MDI and a mixture of approximately 50% 2,4'-MDI
and 50% 4,4-MDI. The two monomeric products are sold or processed
further to produce mixed products with polymeric MDI having high

20 contents of binuclear MDI and in the correct isomer ratio.

( In both cases, the investment and energy consumption involved mean that the cost

of producing MDI mixtures having a high proportion of binuclear MDI is

considerabie.
25
In the first case, in the condensation of aniline and formaldehyde large excesses of

antline must be circulated, separated from the reaction mixture by distillation and

then recycled.

30 Inthe second case, the condensation of aniline and formaldehyde with lower

excesses of aniline produces considerable amounts of higher-nuclear MDA grades




he first case, in the condensation of aniline and formal dehyde Lar
Lgcgsges of aniline nust be circul ated, separated fromthe reactlohﬁb&ﬁﬂwy
m xture by distillation and then recycled. 30 In the second case, the
condensation of aniline and formal dehyde with | ower excesses of aniline
produces considerabl e amounts of higher-nuclear MDA grades yf ~, 0 8 MAR
2007 -3 in addition to the desired di am nes, which are then phosgenat ed

pgether v eyt AENAgS, o B 0L005 A0, ORETLROLIE 0| AORXANL SR, o

the m xture of diisocyanates yi'socya
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Separatiegnﬁ% A r, by distill hf%'}"r??ﬁ?. cg?tkglliza:)ieon,
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di still ate thersotsrmmnstiersepareted ifoim oge Sidtiesr dyidisailladoPfind/é | socyanat e)

: . . . he
bt ai ned b mer / pol r separation in the process according tot
gri or art gctrﬁ)ﬁﬂﬂémﬂnai shvingidgiusepl Marge agrp equiratend aid ifghseergpdar y

nts, . d | s. crude | monoper m xture, contains
TS Ty 1§ e, THELaLSHOMY Soneleo s e B RS b OF R DI Bne. and o
maxi num of }Q@-mpnnmbﬁnyﬂteﬂtsfﬁﬁsl@ﬂ@tr&lucﬁf eferably a maxi mum of 20 ppm

: : ly
nmonochl or obenzene and a maxi mum of 10 ppm phenyl isocyanate comon
enandég by pol yuret hane nmanufacturers. In addition, conventional crude

' | derabl e ampunt _of uretdione (dineric
20 par o N e EaER el R it onmeRR Dl apHEBURE f ur bi di ¢ y

and sol i ds diiRaoyahath) GHikiRed by rioRBmMPholyHResd bk A8RYARRLESl Sidok gg off in
the m)nomerté 512 lp¥ircr>$;rt still contains undesirably high concentrations of secondary
components, however. For example, this crude MDI monomer mixture contains
15 many times the maximum concentration of 50 ppm monochlorobenzene and a
maximum of 20 ppm phenyl isocyanate, preferably a maximum of 20 ppm
monochlorobenzene and a maximum of 10 ppm phenyl isocyanate commonly
demanded by polyurethane manufacturers. In addition, conventional crude MDI
monomer mixture contains a considerable amount of uretdione (dimeric
20 para-MDI), which in larger concentrations leads to product turbidity and solids
B precipitation in the MDI. The diisocyanates distilled off in the monomet/polymer
( separation must therefore be freed from secondary components in subsequent

distillation stages involving considerable cost and effort.

25 Special MDI grades with specificd contents of 1somers, in other words 2,4-MDI,
2,2'MDI and 4,4'-MD]I, arc traded commercially. According to the prior art the
compositions corresponding to the commercially available MDI grades with the
low secondary component contents are therefore produced by complex, multistage
"i'somer'sep'araﬁﬁﬁ‘bvm‘e”a:ﬁs’;ﬁf‘d‘i‘s‘fﬂlﬁa’t’iﬁ'ﬁ“aﬁdfb‘r‘éf}?sfﬁlliiv:ﬁff()‘ﬁi“Ih"‘é“i‘é“é‘éjz‘i‘ﬁéit’é

30 composition required for a specific application is then produced by blending these
MDI grades.




separation nmust therefore be freed from secondary conponents in \U:B MAR 2007
subsequent distillation stages involving considerable cost and effort.

25 Special MDD grades with specified contents of isoners, in other words
2,4 -NMDl; 2,2'-:Dl and 4,4'-MDl, are traded commercially. According to

the prior art the conpositions corresponding to the commercially

avai l able MDI grades with the |ow secondary conponent contents are

t herefore produced by conplex, nultistage isoner separation by neans of
distillationn and/or crystallization. The isocyanate 30 conposition °
required for I®rspsyidppbcatiopk of M Igrades, hivesveprpoiymedrbgudogidengott hese

MDI grades, b :B MAR 2007 -4 r many applications of M grades,
however, pol yHEF %P 8%%&%%45@%&,1@@@@ werds afery law g2 -MIlf conpint,
purity, in ot V. | | ten faqr,, le, in the
f eedst ocks tg&ﬁéexa%?gﬂgg?e ?E%St%%gt%?g%k%@e@?ﬁs?WP‘EFgcﬁe'mg\?ery | ow

2,2' - VDI contatlt serpiod 2UDY comens prtusaMEr mbarkTREftal Ghiidd | ation
stages for m xihg with other MDI grades to produce an iIsocyanate

conposi ti on fi¥kiiatian stagesdpr aixiag wathethyyddDI gradaptl produdecm isecyahate ef or e
unsati sfacto L0 . of ..ener. cons tion. The following . is also
known f_romtE%mB?.HBlﬁ"?@ 1’ %aelgl@/ﬁ%%%ép i F}P@E\g of 18 thsxeiere ynsatisfaetory
product i on o-ﬁ_@}msaﬂgn@@yéﬁgﬁjbﬁgﬁt es of the diphenyl net hanseries by
reacting aniline and fofmal dehyde to produce di- and polyam nes of the
di phenyl net hanseri es and subsequent phosgenating and distillation of -the
di - and pol ngﬁog(?\;lfmat es. .But, WD 99/40059 does not disclose to-perform
the distillaPF MG HA Hyver Bpmuthe pEeTah step. I n addition, WO

99/ 40059 does not teach- how the |ow anmount of phenyl isocyanate of no
nore than 20 ppm may be reached. DE-A-1593638 relates to a process for

t he product i WO 89/40059 disetbspok piozes et 8&dakti i.es by
reacting anil.i,ne and, fornal deEyd,e to _prgdSgéen&(rj]ih?dégdgetbg@#ygﬁl%ﬁgegﬁgﬁet he
di phenyl et 'Hl%"é’ry?‘%"éh%{ﬁﬁ‘%s&ﬁé%ﬁyéaﬁnlbh@Qlybfwanhld@)alndo picgticd diagidon of t he

di - and pol yiaRARES S1the SIBHEN Bhen DR Ats Rd 1050 L0 ShlOtnaths ShE SRl e
the di- and polyisocyanates. But, WO 99/40059 does not disclose to-perform the
distillation in one single distillation step. In addition, WO 99/40059 does not teach how

—

- the low amount of phenyl isocyanate of no more than 20 ppm may be reached.

DE-A—1593638 relates to a process for_the__prodﬁc,tion of di- and polyisocyanates of the
diphenylmethanseries byl reacting aniline and fprfnald_ehyde to produce di- and

._ polyamines_‘of the diphenylmethanseries.and sgb;mucnt phosgenating and distillation of
‘the di-‘and'pdlyisocyanates. However, DE—A11593638 does not disclose how the low

amount of phenyl isocyanate of no more than 20 ppm may be reached.



anount of phenyl isocyanate of no nore than 20 ppm nmay be reached. BJ@RZUW
MAR 2007 -4a The follow ng two works, for exanple, describe the dp
production of m xed MDD products by nmeans of a selective MDA synthesis.
Keggenhoff, Maehlmann & Eifler (EP-158059 B 1) produced an MDA m xture
with a high 4,4"-MDA content, containing approximtely 80 % 4, 4' - MDA and
approximately 10 % 2,4'-NMDA, and a binucl ear content of approxinmately 90
% By contrast, Eifler & ElIendt (EP433_303 131) were able to produce a

hi gh- mononer-content MDA with 88 %binucl ear content, containing 19 %
2,2'-NDA, 36 % 2,4"'-AVA and 45 % 4,4'-MDA. Hi gh nolar ratios -of

ani | i ne/ f oftiraloiewyniztves workey fo8 casreplecesdadsd : roduct s,

whi ch maarﬁp hat, | arge anounts of aniline hglsgﬁt%%g&cﬁlggég@)&&jl n

addi ti on, gﬁf%dd%“r Pefsolgrselactivg MDA swithésys Kapgeat MNAQREh(h S

neutral i zeg Fige a S or. many of these grades. Products
havi ng above 53@3%@3?@%‘%&%%@%%%@9 agugled¢'-MIyA specific
HCl cat al yshtent; oomstini g JhRitdd i40 ' 2.4 -NDI-content,
NDNONET - |2)CA;|_ NDA  gr adg.e?pir?l_ part?ggr;ggﬁl lgggé apgggprﬁ?‘%%te é’fltoezl undesi rabl e

secondar y 4i $fldAo g2 binuvigar cortérglof approginiatéllyioons. BY contist Mikle24, ©

undesi rgbhﬁe@ﬁ?%@?%ﬁ' ca'%l s because of its |ow reactivity. The .

product i on-of pof ymeri¢ /ahd derRFqducamhighrmauarner-comtape MDAl wih known i n

the |iter 889 BinudlRer & ctd : Q ' o, th binuclear contents

of 46 to 465 %ggﬁ-gtfg% %Jge, #%rlge&é%@%l\/ﬁéﬂ%r%énd\ﬂﬁ% DE- 2750975

Al or 0 8HKAKIRAOHIgh rBolRErffnt BAALAL/L, fi.distillation
R B B et

( DE- 31450]%10(1'6\'% and ﬁr%st allization (EP-A- f)? edom nantly
used in i MQH8es hesehrofudimyhick meansthatlargerant duat\id anithierpE & B € descr i bed

e L AT Ry of A1 B ST o
separ at i oreufrslize theedsil @okars Qedeg@irf }ir Iﬁ@y Sead Sgrad-lc;g.ePro ducts having

above all a high 4,4MDA content display a very high specific HCI catalyst

consumption. The production of high 2,4'-MDI-content, monomer-rich MDA

grades in particular leads to a high, often undesirable secondary yield of 2,2'-MDI.

High concentrations of 2,2'-MDI are undesirable in many applications because of
its low reactivity.

- The préduction of polymeric and monomeric MDTI products is genérally ¥nown in
the li'tera_ture. The production of polymeric MDA with binuclear contents of 46 to
65 % can take place, for example, in accordance with DE—2750§75 Al or



people skilled in the art concentrate instead on the nobst econom c 18 MAR 2007
production possible of ultrapurified nononmeric isonmer m xtures containing
> 98 %4,4'-MDlI and a m xture of approximtely 50 % each of 2,4'- and
4,4'-MDI, which can optionally contain up to 2.5 %2,2'-NM (M

St epanski, P. Faessler: "New hybrid 10 .process for purification and
separation of MD isoners", Sulzer Chentech, C Presentation at the

Pol yur et hanggs_ r i | t- Lake. C 02).. _.The production
of hi gh- m%ﬁeﬁz‘f’)@ %2wozmprggetf?%so%%&@ﬁ%%%ai%@Mi)candl\/u products
and repeat egstaltizstidn (BPHAMS209®the b SRUSHRah8y BsANRIhsBY 96E8Smdro in the

pol yur et hane i.ndustmrji\;. For exanple, it is used in the production of |ow
vi scosity blepxaben NDhepibBhmonemens auSiescthaisg déthyl. in Theeliteraturei Natd afh  of

or ks, For "B BRfu rout oGt Do et b Shogecs Rmpmene MDEGadidtng
hem cal i | a /s : - - 2 I
0D A 118, 100 bt g Ay MobyEgpPadip E fresadick e VDT Rhe "

remove C gheepiechilled ib droetednupuirité ine®ad BRtHA-Bdsk c88KbrEvAIGREAESAT | PPi NG
MDI and TDI (toluene dijsocyanate), which causes a marked feedstock

deconposi t ifeasiBIe of ultrapyrified mgnomerip ispEes mixiares conBitngP 98|% . HMBles t he

08 A5 o7 g IREP RO dGc BA K L O SR L MR B whi o 1 eads
to a redu%'ti@ﬂallggbcﬁl@diﬂhp% and; hyxinaby @abdep £RkOPI PLeskiRr: tRewliyRgdct -

GB- A1, 362, 708 scribes a process for the purification of polyneric MI,
whi ch d8ni tresgssfoeurifdaomsandisepaaatbumet MDI spdrend"y SelzéreClodnhtech, ne

significant]y. The product stjll opt ain 1 % solvent, howeyer. 0 8

R 2007 ﬂégsgﬂﬁégﬁﬁ‘?{%@%? ‘Tthﬁé&rﬁ% reﬂ“féag Bbé‘lbwl'fq{é‘%r@ém)‘i nventi on
is therefore to provide a sinple and energy- saving process for the
production of high-nmononer-content MDI m xtures and a

The production of high-monomer-content MDI mixtures by blending polymeric
MDI products and repeatedly distilled monomeric products is a common process
15 in the polyurethane industry. For example, it is used in the production of low-

viscosity blended MDI products in US-A-5,258,417.

The purification of crude, polymeric MDI mixtures has been examined in
principle in many works. For example, attempts are made to remove impurities
20  using chemical additives (US-A-3,925,437, US-A-3,793,362, DE-A-2316028). In
DD-A-118,105 and GB-A-1,114,690, solvents are added in an attempt to remove
(- chemically bonded impurities. DD-A-271,820 suggests stripping MDI and TDI
(toluene diisocyanate), which causes a marked feedstock decomposition of 0.1 to
10 w.%, however, and substantially pursues the objective of removing very

25 stubborn, chemoally bonded impurities.

US-A-3,857,871 discloses a stripping process for polymeric MDI which leads to a
reduction in acidity and hydrolyzable chlorine in the product. GB-A-1,362,708

describes s process 1ot the plrification of polymeric MDI, which admittedly
30 reduces the amount of hydrolyzable chlorine significantly. The product still

contains 0.1 % solvent, however.




5 process for the production of MD mixtures with a desired ratio B8 MRIZI07

i somers, which contains a very |ow proportion of secondary conponents,

particularly in terns of the solvent, phenyl isocyanate, uretdione and

phosgene. This object is achieved by separating off froma crude

di i socyanate and 10 pol yi socyanate m xtqure a fraction containing at

| east 95 wt. % bi nucl ear C net hyl enedi phenyl diisocyanate conposed of over

60 W.%4,4'-MDl, 4-35 w.% 2,4'-MD and 0.1-10 wt.% 2,2' -MDl and a

maxi mum of 20 ppm phenyl isocyanate in a single distillation step. 15

BRI EF DESCRI PTI ON OF THE DRAWINGR YFRTHE INVENR[GQhenati c representati on

of the binuclear content of some commercially avail able starting

mat eri al s f bl ehiect 9 drrireseohinyentivid is heeefds: to pFogde e singils ard asheyrat i ¢

representatjon of the_.binuclear.content of some blended .20 MDI products.

DETAI LED PO & thoﬁww?w?%n?m%?ﬂqt% MBI miguresgnd apr ocess

for thespr L L NS i i : FO .

di phenyl netask%gﬁéesb gée}rt?éegﬁ)gg%%%i ng %%%@ﬁ&ggﬁéﬁ?&% ?On%%#@rlmf%ers’

met hyl enediplienybntdins aceyeiat goporiondl sdvoadargRbbbgerts) pafiRuERlydghyde are

reacted in the sence of an acid catalyst to roduce di am nes and

pol yani nes tB@%MﬁF%ﬁ@Hyﬂ’@Vﬁé@@%@?i wstdiengrandiphpsagndi nucl ear

nmet hyl enedi phenyl diamne, 30 0 8 MAR 2007 -7 b) the diam nes and

pol yam nes of the di phenyl met hane series containing binuclear

met hy| enediTHieabfbetds achitRddacphoseesaEath a ORbE AR Indi@atde  Ppresence of

a solvent, to give a crude diisocyanate and pol yi soCyanate, and c) a

(flr acti df coebasosyarptemitturess frggiontcodtabiimyiat lesst Ofrmtt iy bammeRbpheny! 5

di i socyanat e Vi a 4. 4.-MDl content of over 60 wt.% a 2,4 -NDI

content of I??tgﬂ]eﬁe%eﬁ‘gl isosxanats composed qirgver 6H e He 4&%%&73@.‘@1"@ o 10
2,4-MDI and 0.1-10 wt.% 2,2'-MDI and 2 maximum of 20 ppm phenyl isocyanate

in a single distillation step.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic representation of the binuclear content of some

commercially available starting materials for the production of MDI blends.

Figure 2 is a schematic representation of the binuclear content of some blended

20 MDI products.

C DETAILED DESCRIPTION OF THE INVENTION

The mvention relates to a process for the production of a fraction of diisocyanates

from the diphenylmethane series containing at least 95 wt.% binuclear
25  methylenediphenyl! diisocyanate, in which

a) aniline and formaldehyde are reacted in the presence of an acid catalyst to

produce diamines and polyamines of the diphenylmethane series

contaiing binuclear méthylenediphenyl diamine,
30




w.% relative to the mass of the fraction, and a maxi mum of 20 PR MAR 2007
phenyl isocyanate and optionally a maxi num of 50 ppm sol vent, is
separated off fromthe crude diisocyanate and pol yi socyanate in a single
10 distillation step with optional upstream and/ or downstream separation
of Iowboiling conponents. In step c),.-a fraction containing at |east 99
wt . % bi nucl ear net hyl enedi phenyl diisocyanate with a 4,4'-MD content of
over 76 wt.% a 2,4.-MDl cantent .of from .15 5 to 22 w.% and a 2,2' - MDI
content of lﬁr om%‘?g”tnbm%s _py?yapgpgt PE,&IC ]b(eﬁlé]m%}?é‘eé?n‘?sﬁ@nfaﬂ%gi on, and
a maxi mum of 10 wpmIeheRthvik nat 8 i - ' of 20 ppm
RN Ep Rl PR AR, oty T e

solvent, is preferably separated o I socyanate and

pol yi socyanat e. #8scfibeofs sdlecht taxgivameradandiesicyatateons polyiphgayitej mdcyanat e
and sol vent .are rgl ative tq the mass of the entire separated fraction. .
Separation @f t HeTRFIQRCOBRINRG &l legsh §F vt dh binurlear methylepedivhewhs t hat t he

separated M i§: a | jn.this shngl j gtiddation step
al one aﬁd is 25 Oglgﬁ%)gaﬁg%dﬁ %gnaﬁc %%ngf@b‘%’anﬁeﬁte %\fser§bf“8‘§;é’tald%r§ﬁ wlanot her
part of the col woatent of £6H@ 4 LBSIRIAlan R T NADT 8RR F ABWA BLI1ER_RMO
separation of |owboiling conponents, by contrast, predom nantly

| ow- boi | i ng conp¥iéntedativedo thepnasatoéthedidctiby, andapoasdmummof 2(hgbrsubsequent
condensati on. Mst of. the | s .not. evaporated ring separation of the
| ow boi 1i ng congl gﬁtl?cya%‘%gﬁm%owalébﬁ axgnggrgggﬁtppwo YeOtH® fraction in
a single distillgghiredsieRorh g 61L.8¢ &iRLSR BRS04l | : that in
t he process accor-%i ng to the inventi (l)n,?%fater z’é’ggéba"?'?‘g%ﬁé g’fcy%lﬂél’e fraction
fromthe crude diiitdatyasep evitiptipodlyipstveyamed/er dowistrearsisagdretiai ¢t i | | ati on
(step, substanti jlly nlo further separation of the isoneric NI

di i socyanat es oc®HFQMNECORPONRUSHr ocess according to the invention,
hi gh- nrononer - content NMDI m xtures

In step c), a fraction containing at least 99 wt.% binuclear methylenediphenyl
diisocyanate with a 4,4-MDI content of over 76 wt.%, a 2,4-MDI content of from

15 5to22 wt% and a 2,2'-MDI content of from 0.2 to 3 wt.%, relative to the mass of
the fraction, and a maximum of 10 ppm phenyl isocyanate and optionally a
maximum of 20 ppm solvent, is preferably separated off from the crude

diisocyanate and polyisocyanate.

20 The stated maximum concentrations of pheny! isocyanate and solvent are relative

to the mass of the entire separated fraction.

Separation of the fraction in a single distillation step means that the separated
MDI is evaporated completely in this single distillation step alone and is

23  condensed again and obtained as a fraction at another part of the column. In the
optional upstream and/or downstream separation of low-boiling components, by
contrast, predominantly low-boiling components are separated off by evaporation

and subsequent condensation. Most of the MDI is not evaporated during

separation oi the low-boiling components.

30




with a high binuclear MDI content of at least 95 w.% relative to (feMAR 2007
mass of the fraction and with |ow proportions of secondary conponents

can be obtained with significantly | ower energy consunption than in

prior art separation processes. The 10 energy consunption is reduced here
in conparison to the processes according.to the prior art since the
condensation of aniline and fornal dehyde with | arge excesses of aniline

and its sulsequent distill.ation .a recyclin re avoided. At, the same
e, hovesspadfih ofle® asliBt bPfuBle diion e MeferBiktainments. one
distillati b1 hBat k8 c 8k adid t; ; ' Natgs deriving
fromthe 1?aghosg’engti oné,'llgt ﬁe Saargr%ddﬁﬁgg?ﬁ%ﬁ esn?lreg’b@%)s%%g%@ry conponent s

i s reduced fraotiomfrgm thaerndieslisbdyahato and pelpisoomkiiedn sibsededistillgicat i | | ati on
steps unnecessary. |lsomer separation by nultistage distillation, wherein
the undesi F&¥B} 81UsEaBAELRY furthshirmaeation of lﬁ@ﬂﬁﬁeM%itdnﬁwaB@Iﬁ%o‘tquﬁse

(accord'sng to the prior art), is avoided in the process according to the
invention. 20 In the distillation of MD isoners according to the prior

art, consi @grtabbaceacdtbbdalg ohefifvertion, Sighlmendieatoatbnt RINES A% Ng trace
conponents such as hydrolyzable chlorine conmponents. Such trace

conponent s Wit yligh bonsicar conprnt ehatdeast P wit.-Ghrclatordore roasstodtiie VDZ

m xtures, however,,l.il order to renobve,the renmining trace 25 .
corrpone_ntstﬁaﬁ%mwmp{?ofws@gf?VHWXﬁWBf”é@tsa%F o%@%gd‘“g’r ound 4
to 6 tinegodidingy lo%ﬂa'i‘%ﬁehlg&%hé tfoﬁ@hﬁ%?)l B b#t s&?a?atﬁ)gl J)é‘?&é!sés Rr €

4,4'-NDI. In contrast, t energy consunp or pro Ion of a

| ow sol¥enenapy densuompoior s wdiad herhinamagadence the plockdses gcesing td nvent i on
ﬁ s mar kedl ﬁwltower because t he M iswﬁroduced in a si‘&%{e distillation

“step with SEATERAT siséheeandsnidfion otiswriag mubienseldskysierath bngcof
o 00111 G ESROTERS el P o PSR BB B e o
at | east Othewhn¥otingd, biveéeer] By tHegroRsS adbrdifietof thaelviefflod)in tHee process
distillation of the mixture of diisocyanates and polyisocyanates deriving from the
15 phosgenation, the amount of undesirable secondary components is reduced in only
one distillation step, making subsequent distillation steps unnecessary. Isomer
separation by multistage distillation, wherein the undesirable secondary
components are removed at the same time (according to the prior art), is avoided
in the process according to the invention.
20
In the distillation of MDI isomers according to the prior art, considerable technical
effort is also devoted to destroying trace components such as hydrolyzable
chlorine components. Such trace components do not constitute a nuisance in high-
monomer-content MDY mixtures, however, In order to remove the remaining trace
25  components, monomeric MDI is typically evaporated and condensed around 4 to 6
times during isomer distillation before it can be sold as pure 4,4'-MDI. In contrast,
the energy consumption for production of a low-solvent crude monomeric MDI

in accordance with the present invention is markedly lower because the MDI is

produced m a single distillation step with optional upstream and/or downstream

30  separation of low-boiling components.




according to the invention is achieved by renoving the troubl esong§ MAR 2007
| ow- boi | i ng secondary conponents such as phenyl isocyanate and
optionally solvent at the 5 nononer/pol yner separation stage. This
separation in the single distillation step in step c) is preferably
carried out at absolute pressures of fragm1l to 50 nbar at the head of
the distillation colum and at tenperatures of from 100C to 300C

R | of . conponents _du roduction .of . the fraction
contai ni ng. SRpEEIGR Keb SN ButH MR Fichin ey b biviCiset B " anc
a 10 maxi Mugsn@dnt 30atRmEt PHSAYE rélﬁwa@?élﬁas%'bqt}%oj&édﬁ%ﬁ'b!y%hé‘%f&é%”“m of 50

ppm C solvent by the process according to the invention can be supported
by stri ppi nigcordig torthe emviMioms aomeved yenoeinghthatrossedind log/-Bhiting | | ati on

/ pol ti b [ [ the | boi | i ng conmponent s
DT or to b retiien FSRAGRElSR S pioy SomnaE AthoDtimeEY plEnzs e Cr ude
NM ) ' : ' fstillatio TONOEn{ pol ynmer
Separ at Fom e aHRIAREADE i a0 T Seb B e TR SR UIRe Y5
conpri si ng inctepents ppfeatly cirsiod yernatbscid présQireE¥LABIE, 10Shbar 2 &%l dual

anounts of phosgene at the head of a stripping colum with a small split
20 st ream dicadpf thedbsidlaton Trlamaand phtearpetatwebof fromd 00PG@ ¢t BOIFPCcan be

dt t tiqn.st preferably supplied to a
epar ate | QS Vpeaote R R RRE Al & et e Bkt om sol vent
and phenyl dos@@iARat a8 wirve GifatRE: ﬁgt&?%g!e:{lj?%}@ﬁ dﬁéo@k&ﬁa?@grgff(:k or used

separately. 25 If separation of the | ng-conponents Dy stri pping
i s oni #Ped madi@ummefidhpmi pényhisocmeptaraat optiosiygamadmubeofisGpgned as a
di stillation, colu side.streamrempval . Here the clean MDI nononer

i th .
i xt ur e car’foggms@g@fagf‘éc&sso?c@rd% tokle wveriion Gap Mg sepporied bygtipmngnd t he

| ow-boi lin Nant NBix ... The | ow boj ling
conponentsg}éé;ﬁggg reclégﬁée%é or gfﬁg 2@%‘5’??@?%@%%&%@&@&8\@8{%6% phenyl
| socyanat e separaicsg pabprendang HeildwHoiloeaeaiRntnts BASY @ith@8ctuglol urm. . a

monomer/polymer separation.

15
Stripping the crude MDI monomer mixture obtained during distillation
(monomer/polymer separation) involves separating off the low-boiling
components comprising solvent, phenyl isocyanate and, for example, small
residual amounts of phosgene at the head of a stripping column with a small split

20 stream of MDI isomers. The separated low-boiling fraction can be returned to the
MDVsolvent separation stage or preferably supplied to a separate low-boiling

( component separating column, freed from solvent and phenyl isocyanate and

recycled as additional MDI feedstock or used separately.

25 If scparation of the low-boiling components by stripping is omitted, the
monomer/polymer separation stage can be designed as a distillation column with
side stream removal. Here the clean MDI monomer mixture can be separated off

in the side stream of the column and the low-boiling components at the head of

the column."The Tow-bo1ing components can be fecycled or preferably freed from

30 solvent and phenyl isocyanate in a separate low-boiling component separating

column..




0 8 MAR 2007 -10 The renoval of |ow boiling components can al so b8 8 MAR 2007
i nproved so that virtually no phenyl isocyanate or solvent is supplied

to the nmononer/ pol yner separation stage. This is achieved, for exanple,

by returning the distillates fromthe optionally 5 nultistage sol vent
renoval process to the first solvent separation stage ahead of
nononer / pol yner separation. Crystallization can also be a suitable

process for purifying the crude MDJI nononmer mxture. 10 c In this
process, the product obtained fromthe distillation colum by

mononer / pol Pgsrenfeepiasfaby Witk RIngIREAR L ¥n £19 Ahifienef 35 to
80C by rapid guench cool i rﬂgﬁgl nngj;der to kegggg:g ﬁvﬁ]g@gﬁgﬁéﬁgl}g?g

ur et di one. MBghyldbtayangse orsalves if applitttoghe nohotetholymeptepatiionamigtnuous
MDI  nononer streameg%({ﬁgrd 15 exist in the prior art. For exanple, a

ci rcul ati ont 4SS X_C"*F‘rpé%!bé{tr?tﬁﬁﬂ%% digpigiondeom Brombinply at a
tenper atur &n@fisia€e Shiver Wmbwul ?tﬂg%isﬂé ?ftlé; @{SI %cﬁﬁ%ﬂ,t g%%aéir}gqg&?%gg e@g% aosct from

around 140 to 200C to 60C 1 n

ur et di one fmemmhdripolneracparmionym 20 The invention also relates to a
process for the production of m xtures containing diisocyanates fromthe
di phenyl net hane series, in which C. a) a fraction containing at |east 95

0 . - Ty . . I_
over. 60wt et SRR o B SRR AR BuS g eitaite MDY 2 Dy
content of fbhddrenitram . % relative to the mass of the fraction, and a

maxi mum of 20 ppm phenyl isocyanate and optionally a nmaxi num of 50 ppm
(sol vendd is produced by the above- described process, and 0 8 MAR 2007

In this process, the product obtained from the distillation column by
monomer/polymer separation is preferably cooled to a temperature of 35 to 80°C
by rapid quench cooling in order to keep down the content of uretdione. Suitable
processes for the quench cooling of the continuous MDI monomer stream already
I5  exist in the prior art. For example, a circulation system with a circulating pump
and heat exchanger at a temperature of, ¢.g., 60°C is suitable for cooling the hot
product from around 140 to 200°C to 60°C in the shortest time, thereby keeping

uretdione formation to a minimum.

20  The invention also relates to a process for the production of mixtures containing

; diisocyanates from the diphenylmethane series, in which

a} a fraction containing at least 95 wt.% binuclear methylenediphenyl
dusocyanate with a 4,4"-MD1 content of over 60 wt,%, a 2,4-MDI content
25 of 4 1o 35 wt.% and a 2,2"-MDI content of 0.01 to 10 wt.%, relative to the
mass of the fraction, and a maximum of 20 ppm phenyl isocyanate and
optionally a maximum of 50 ppm solvent, is produced by the above-

described process, and




-11 b) the fraction produced in step a) is blended with m xture 06 MAR 2007
containing an aromatic isocyanate. The m xture could contain a

di i socyanat es and/ or polyi socyanates of the di phenyl methane series. 5

The fraction of diisocyanates fromthe di phenyl met hane series contai ning
at least 95 wt. % bi nuclear M D produce? by the process according to the
I nvention can be used for blending with nl‘gher-nucl ear (polyneric) M
and the comercially available MD grades to produce any MDI m xture

with freel gy adj psirablien @a@&arﬁ btepa) @Blehuéuwrﬁaﬁxtme%nanﬂ hphiematiuc! ear
M DI and freel yISé%ﬂH&E cernl;tgerEi\HQ%ﬂ H%cﬁ’t oclty %S%df%lll 0 &BL: @E@fs c

The fractions o t he di pheny ane serres uced by
the process ace;ordjhggﬁ%%n@hg%r%ventlon have a preferred conp05|t|on as

follows: 15 Total binuclear content: ? 95 wt.% 4,4'-M DI content: > 60

Ww.% relative to the total fraction, 2,4'-MD content: 4 wt.%to 35

wt.% relative to . the total fraction, 2,2'-MDI content: 0.01 wt.%to 10
L% r &l at Thefipeionel diseeayangies omoie dlphsaylvmﬂxane@mmqontamng abBagipm

relatlve t ion, 2 hen i socyanate.content: o] 20
o e at | TeNE Y BhEetea A B by T T st b TBa I Bt giton cBn St 06
rel ati ve t t

Comoos 11 onsen fot Blbading kAt iRy nucles! (bl o) XIOT EFRESEmIAGRIT T o,

4,4 -M Dl coailelle MBI géides tcﬂ/prodmteaatny\MDt mittinee with &leclyradpistable 2, 4' - I\/I Di

content: %to 2 % | ati tothetotal fraction, 22' VDI
cont ent : OPZOWm%WBF-@mREI élaﬁ'{l er-Buqlear MBI and freely imstableso] vent

contentiy 0 4 &@mﬂ@g}%& g%svﬁﬁl(?soﬁ' total fraction, 30 Phenyl

(lsocyanate cont ent ppm re Ative to the total fraction,.

The fractions of diisocyanates of the diphenylmethane series produced by the

process according to the invention have a preferred composition as follows:

15 o Total binuclear content: > 95 wt.%
» 4,4-MDI content: > 60 wt.%, relative to the total fraction,
s 2,4-MDI content: 4 wt.% to 35 wit.%, relative to the total fraction,
o 2,2-MDI content: 0.01 wt.% to 10 wt.%, relative to the total fraction,
» Solvent content: 0 to 50 ppm, relative to the total fraction,

20 « Phenylisocyanate content: 0 to 20 ppm, relative to the total fraction,
» Uretdione content: 0 to 0.5 wt.%, relative to the total fraction

Particularly preferred fraction compositions are as follows:

25 « Total binuclear content: > 99 wt.%
« 4,4'MDI content: > 76 wt.%, relative to the total fraction,
o 2,4'-MDI content: 5 wt.% to 22 wt.%, relative to the total fraction,
«  2,2'-MDI content: 0.2 wt.% to 3 wt.%, relative to the total fraction,
« Solvent content: 0 to 20 ppm, relative to the total fraction,

30« Phenylisocyanate content:. 0 to 10 ppm, relative to the total fraction,




0 8 MAR 2007 -12 Uretdione content: 0 to 0.1 w.% relative to the tﬂggﬁlm7
fraction The fractions of diisocyanates fromthe di phenyl net hane sepi
containing at |east 95 w. % binucl ear MDD produced by the process
according to the invention can be 5 blended with polyisocyanates or

ot her organic isocyanates. Figure 1 provilges a schematic view of sone.
commercially available starting products *for the production of NDI

bl ends. Figure_ 2 shows sone exanples of blended products fromthe NDI
series in tHMe Yastdiopscantsniep tp 8diwin%, Eiasiviede thedntahlfraatios descri bes t he
total binuclear content, the vertical axis the total ortho-binuclear
contents 10 (2,2'-MDI + 2,4'-NMDI). The dashed |ine encloses the triangle

w t hi n whi cirhbleRes i A sﬁ&g%i I ot
products. The fr act?soﬁgﬁgge%@?gggggﬁ%%e gﬁaﬁhe [ SE%%%O%%EEQE?’%% es
contai ni ng &b Wtdadin@bear MDVpotineed!byethe Makcedsrpoordat tbithd MOeMiC&sDHe

accordi gsg tg tge in%(lenti.on can be 15 bl ended with m xtures containing
aromati ¢ i sOEPLRL Y POlYiSeayanatesor ater orgrai pisecyapeics.Figwatli prawidest xt ur es

contai ni ng dif.50G% '&B%gf‘ﬁﬂgééﬁmefﬁ?l iasvogxbeiggt Sg(r)érﬂ ch%foiﬁgﬂegnyl met hane

series that are preferably us Xur

di i socyanat grodecton o2MBIHlknds2Figurtl ShoWs sBinéledtbRples %%Pehawgrodﬁ@t@ ht hal ene
dii socyanate (e.g., 1,5-NDI) or m xtures of these isocyanates can also 20

pref erabl y GemikedDI aerjnsiin fiepame patamstenTegion HBre orinvatal axiaddéamibes

al i phatic nQ- di-, tri- or,higher-functional isaocyanates can al so be
used for br@ﬁg?%bm&ﬂe%t@?’éé? V%ﬂgalc?fﬂs ? iehpathriunugisarcqatents

di phenyfmet hemavipgr 25K AR daghedllide B !

(r)‘r oduced by%e process according to tehgélfoﬁ%gﬁ??ﬁ%zr?éqaeﬁgmgﬁﬁe‘&ﬁ%w@bgsnded
product s preauseprofiucad frdre thespecified saetthefrodidie conventional isocyanate

nodi fi cation reactions, such as: carbodiimdization and resulting
uretonimnes, or for the production of prepolynmers from OHfunctional

L T e 20 RO b0y MBI 11
di phenyl netwaHebinacle@sMOd preduded By tHe pr&@8é according to the invention can be
15  blended with mixtures containing aromatic isocyanates. In addition to
the previously mentioned mixtures containing diisocyanates and/or
polyisocyanates of the diphenylmethane series that are preferably used, mixtures
containing toluene diisocyanate (e.g., 2,4-TDI, 2,6-TDI) or mixtures containing
naphthalene diisocyanate (e.g., 1,5-NDI) or mixtures of these isocyanates can also
20 preferably be used. In principle, however, other aromatic and/or aliphatic mono-,

di-, tri- or higher-functional isocyanates can also be used for blending.

The fractions of diisocyanates of the diphenylmethane series containing at least 95
wt.% binuclear MDI produced by the process according to the invention and the
25 blended products produced from them can be used for the conventional isocyanate
modification reactions, such as: carbodiimidization and resulting uretonimines, or
for the production of prepolymers from OH-functional polyesters, C,,C5 and/or Cy

polyethers, uretdiones, allophanates, biurets and/or urea derivatives.

30  The fractions of diisocyanates of the diphenylmethane series containing at least

95 wt.% binuclear MDI produced by the process according to the invention can be




95 wt. % bi nucl ear MDI produced by the process according to the mvglgtmm[]g'}
can be 0 8 MAR 2007 13 used as mi xi ng conponents with other

di i socyanat es and pol yi socyanates of the MDI series and/or other

I socyanates for the production of isocyanate conponents for use in the
production of polyners. The invention flﬂ;’ther' relates to the production
of a polynmer conprising: (a) preparing a*“fraction containing at |east 95

% bi nuc| Rall Bk B d&&@w'oﬂﬂm OSYARSLE SATRL)SL e han 60
Wt %4, 4" - Mld/or O&Q%&Y t%mﬁf ﬁ ar%atgoﬁm one ) t bg(fgh E/g 52 |0|%/DI

| at t
r go?y:ax:t eopol%&s %@ ﬁlv@xﬁtlowﬁ?rthc ?ofnthc %I’P llcponl Oq:gﬁa Fr Cgmlgrlg aa (EEEB?II
to the neth %&B Q‘IL a'g 8 P Clear ne g sgmprising greater
"% MDI, fr % ro clatjv
fracti on-an eg{ a%ﬂ% Q‘Lr d o 'W i2: VRIS hed
ts to b H‘& f‘b ¢ mpthod ofg| ¢
i L g e gﬁﬁg et el
d foa 0 0
A bl o ol rb*e BRS iﬂ sl géﬂf s Ve etfw@wawgfmviam

10 industry C C?oai( ngs adhesi ves, seal ants, and el astoners applications

Sem -rigid P0|Rdgfdeﬁoﬁﬁieoﬁm@ﬁﬁﬁuiﬁ‘ﬂ1%n%§@éiﬁ eﬂh@&lﬁlﬁﬁyﬁ s produced according
to the invention can be produced wth the use of huch | ess equi pnent and

| ower ener gy &’@nk&mipﬂf@mfor 15 distillation at the MD isoner separation
stage or for d|st|I sfage. At the sane tine,

t he average’ H%? flgfé’dé’h ?%Sﬂgwﬁﬁmﬁ%? a‘ﬂ%@em%‘?@@e can be
Si gnlfll(gantlylﬁ@g%ed if the use of polyner A or polyner B grades, which
(are produced according to the prior art with large specific amunts of
HCO (to cont r dloaiisgsymdhaiwdsy sehlahtspand eladtbelN@pplicatidnNaCH, can be 20

avoi ded. C In _many. bl ended roducts, the content of 2,2'-MD can al so be
reduced if PpoSgrarigid Polyurethane foams

The blended MDI products produced according to the invention can be produced
with the use of much less equipment and lower energy consumption for

15  distillation at the MDI isomer separation stage or for aniline distillation at the
MDA stage. At the same time, the average HCl and NaOH feedstock consumption
at the MDA stage can be significantly reduced if the use of polymer A or polymer
B grades, which are produced according to the prior art with large specific
amounts of HCI (to control isomer distribution in the MDA) and NaOH, can be

20 avoided.

(- In many blended products, the content of 2,2'-MDI can also be reduced if polymer
B grades with high 2,2’-MDI contents are no longer produced directly and used as
mixing components for high-monomer-content end products. By using low-2,2'-

25  MDI grades of MDI in the blend, such as the fraction produced by the process of
the present invention with only low 2,2'-MDI contents, MDI products with
significantly lower 2,2"-MDI contents and hence improved reactivity can be

produced by blending. The polymers produced from them also display improved

" polymer properties.
30




B grades with high 2,2 -M

used as

using low 2,2
produced by the process of
products with

contents,

MDI

25 M

grades of MDI
t he present

hence i nproved reactivity can be

produced fromthem al so di splay i
-14 EXAMPLES The sol uti

expl ai ned b |

are rel ati vzh% g&g&gtﬁg%ﬁh I(E\?\ﬂ'tvte@gve %@érdﬁg\é%cggfgw ngia‘@%id }@‘eecf
st at ed conpfdlotiingecantplbe AlS¥d-ali@s stabed arprodatlietts omri
m xtures (MCB = nonochl or obenzene sol vent,
G ade 2,2'-
grade < 0.2
1.5% 98.5%

MAR 2007

2,4'-

4,4 -

Tot al

MCB PHI

Tholinovhe e SR by

in the blend,

Love (0]

MDI

m 2,2 -ricfroghi@its TR @l oty

10

15

20

PH =

VDI VDI

200
R

bi nucl ear

2as) .. 4 4 - e
SeEhembenta so e
B mofodhldBherZhe/venfs 0- 7% 11%

0 0 pm ppm grade Pol yner 0 0 0 0 ppm ppm
780/900/<|0E’EE < 8 de Pol B 6% 31% 51% 88% < 10 <8

grade CrudeP

contents are no | onger produced direct.
m Xxi ng conponents for high-nononer-content end products.U
such as the fraction
invention with only |Iow 2,2 - M
significant{y_lower 2,2'-NMJ contents and
produced by bl ending. The pol yners

| ymer properties.
i nventive object described is

erpyakygs, stated

stocks wth the
%ﬂ’t(ﬁmgr_ercial MDI

1enyl 1socyanate):

Pol ymer

grade 0%
10 m< $

fiphenyl0soryenaish 88% > 99% 250 m 44 m

Grade 2,2 2,4'- 4,4'- Total MCB PHI
MDI MDI | MDI binuclear

Polymer grade | <0.2% {3% 39% 42% <10 ppm | <8 ppm
(200 mPas)
4,4'-pure grade | 0% 1.5% [ 98.5% | 100% <10 ppm | <8 ppm
2,4-nich grade | <2% 35% 44% 100% <10 ppm | <8 ppm
2,2-rich grade | 50% 50% 0% 100% <10 ppm | <& ppm
Polymer A 0.7% 11% 78% 90% <10 ppm | <8 ppm
grade
Polymer B 6% 31% 51% 88% <10 ppm | <8 ppm
grade
Crude monomer | 0.7% 11% 88% > 99% 250 ppm | 44 ppm
Pure crude 0.7% 11% 88% >995% | 15 ppm 8 ppm
monomer*

* fraction produced by the process according to the invention

The two polymer grades A and B are produced with high aniline excesses and thus

require complex and expensive distillation and recycling of the aniline. The MDI

1isomer distillation products, 4,4'pure, 2,4"-rich and 2,2"-rich grades, on the other

hand, have to be produced by extremely complex, multistage distillation of the

mixture of diisocyanates and polyisocyanates deriving from the phosgenation in

order to separate off the undesirable secondary components and to establish the

required specifications for the individual bimiclear MDI isomers (2,4'-MDI,

2,2-MDLand 4,4'-MDI)..

A
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Pure crude 0.7% 11% 88% > 99. 5% 15 ppm 8 ppm nononer* 10 * fract iWMAR 2007
produced by the process according to the invention C The two pol yner
grades A and B are produced with high aniline excesses and thus require
conpl ex and expensive distillation and recycling of the aniline. The NDI

i somer distillation products, 4,4'-pure,;2,4'-rich and 2,2'-rich grades,
oa the other 15 hand, have to be produced by extrenely conpl ex,

mul ti stage distillation of the i xture of diisocyanates and
pol yi socyanﬂ SROLymEY %ﬁaﬁﬁa@ %W@%ﬁ%@%rﬁ%ﬁéﬁmﬁe MEReIBET Al RBPar at e of f

t he undesir q]m%%?ﬂé . i equi red
specificati %ﬂggﬂ??g@%?{sﬁngﬁw ua ?ﬁﬁ@?g@@m@}ﬁ%%ﬁé&%ﬂﬁﬁoﬁ -NM

2,2' - VDL andiisbcyinatéd®land olysoByMaRs 260hed frorT g Rk ydRfiogHangiaad t he
crude nononer grades (crude nononer and pure crude nononer), on the

ot her hand,eféwganﬁblomrﬁrm@@nsmmm@ riinglerdistdfationj Thequo)amert gredeisd
pol yi sogyanat es tained fromthe phgsgenation with littl.e .effort and
| ow energy %Sﬁ%‘ﬁ’ IO % té?msPli‘?aF a&ﬁgﬁyﬁa}nallqrgﬁpro?ﬂgo&ép; ®Grade is 5

pr oduced h%@l@%mp%eemdermer%megwc@mohea'i Heraalag;ﬁé ons of

hi gher- nuclear MDI. The crude nonOoner grades are drawn off at the head
of the di shitilladiohenlunol omas acideadischagied €ndiesudamge an@purtecradnoner and
pure crude nmononey _differ in that pure crude nonomer was produced by the
process acBORURFgiHe PbatipHGCHuGROoRMECY Was RiPdredyshe BIRSeSnl y very | ow

residual C al:g%rﬂgr%‘)(? ihd ﬁ@ér}t?cfns%ﬁﬁclﬁ&gﬁoﬁ'% crillg]?lgﬁéaé&ﬁ?érgr i W6/ e@guaneny!

i socyanate an onall'y vent, res no additional

rocesd0ng prypdttists df satdraiary Eotapaletts budHmanall sy indd ald ogtiedallgn of a
m xed MDI product from 17 wt. % pol ynmer grade, 51 ﬁt . % pol yner gr ade A

and 32 wt . %PpeEnisad thysaenuins ne sdditienaliprogessing by istéllagener oduct  qual ity
(MCB = nonochl or obenzene as sol vent)

Example 1 (Comparative)

15 Production of a mixed MDI product from 17 wt.% polymer grade, 51 wt.%
polymer grade A and 32 wt.% polymer grade B resulted in the following product

quality (MCB = monochlorobenzene as solvent)

Grade 2,2'-MDI | 2 4-MDI | 4 4-MDI | Total binuclear MDI | MCB
Blend1 |3.9% 16.3% 62.5% 82.7% <10 ppm

C 20 Although a precision-distilled product (4,4'-pure grade, 2,2"-rich grade, 2,4"rich
grade) was not used to produce Blend 1, 83 wt.% of polymer grades A and/or B,
produced ysing very complex methods, had to be used instead. The production of

Blend 1 according to Example 1 was therefore very energy intensive.

25  Example 2 (Comparative)

Production of a mixed MDI product from 36.4 % polymer grade, 37.1 % 4,4 grade
and 26.5 % 2,4 grade resulted in the following product quality: '




G ade 2,2'-MDl 2,4'-NDI 4,4'-NDI Total binuclear MDI MCB Bl end 10[131 ?4%%2007
16. 3% 62.5% 82. 7% < 10 m C 20 Although a precision-distilled pro @

(4,4 -pure grade, 2,2'-rich grade, 2,4'-rich grade) was not used to
produce Blend 1, 83 wt.% of polynmer grades A and/or B, produced using
very conpl ex nethods, had to be used in_sltoe_ad. The production of Blend 1

according to Exanple | was therefore very energy intensive. 25 Exanple 2
(Coerar ati ,&1 Production m_ya Mol—bproduct -from-36-4-9% nol vner
1

N of A
grade, 37. 156 4 |gaddDL T b4 4 NI

4 g Jr adetal sayclead™MD | MCB ol | pwi ng
product quaBleng2 08).3R 7001%.3%6 G 626%2, 21 7811 2, 4' - MDI P 40-pbE | Tot al
bi nuclear MDI MCB Blend 2 0.3% 16. 3% 62. 5% 79. 1% < 10 m Al though the
production of Blend 2 required no el aborately produced polynmer MDA grade

A or B or phbbepahdhearqdueincef Bleed ¥ mequingd adelahoratedy Biodueed pelyttenf
4,4'-pureaigﬁ) 'l rades. Dproduced using very ,conplex nethods, had
to be 5 use |‘£n§%ggd& 8‘?@&Bﬁ%séﬁ%alq?‘gwﬁ?&é@ﬁ’&'%égféé%&ﬁ%gé“ﬁxfa le 2
vwas t her ef of #-pureid SAEHEY glalbe BRdNBed CRRPHE QokBleRl iR Hodk r, it
had a signifi cpant ly | ower 8122 2' E:‘sl\/DI econt ent _r? oEgaerrpq?e %&S( %%Hr)rpwgar/cgti ve)
10 Prodact i usad ofsteednTheproNDitiqprafRiend 2 ranrBhg & Bhanolly Bevasghadfore 45. 7 %
crude nononer, 18.3 % 2,4 grade resulted in the follow ng product

qual ity G afey SueiBY insyie, Comppred toBlapg) 1, hewayerpit fakp élgpli?g@lpi,qwerwu

Bl end 3 0. 56%nNB3%pdags 5% 79. 4% 114 m 22 m 15 Exanple 3 shows that Bl end
3 cannot neét the Inportant customer requirenent regarding sol vent
content (< 20 ppn) and PH content (< 10 ppm), which was net wth Bl end

2 (Exanmple 2). Alow 2,2'-NM content conparable to that obtained in
Example 3 (Comparative)

10
Production of a mixed MDI product from 35.9 % polymer grade, 45.7 % crude
monomer, 18.3 % 2,4 grade resulted in the following product quality

Grade |2,2-MDI | 2,4-MDI | 4,4-MDI | Total binuclear | MCB | PHI
MDI
Blend3 | 0.56% | 163% | 62.5% | 79.4% 114 ppm | 22 ppm

15 Example 3 shows that Blend 3 cannot meet the important customer requirement
regarding solvent content (< 20 ppm) and PHI content (< 10 ppm), which was met
with Blend 2 (Example 2). A low 2,2'-MDI content comparable to that obtained in

( Example 2 can be achieved, however.
20  Example 4 (according to the invention):

Production of 2 mixed MDI product from 35.9 % polymer grade, 45.7 % pure
crude monomet, 18.3 % 2,4 grade resulted in the following product quality

Grade _{2,2'-MDI | 2.4-MDI [ 4,.4-MDI | Total binuclear | MCB Pt !
MDI
Blend 4 | 0.56% 16.3% 62.5% 79.4%, <10 ppm | < 8 ppm

25




Exanpl e 2 can be achi eved, however. 20 Exanple 4 (according to the
invention): Production of a mxed MDI product from35.9 % pol yrrer[]@,rMABléUW
45.7 % pure crude nononer, 18.3 % 2,4 grade resulted in the follow ng
product quality Gade _ 2 2'-MJ .,. , 2,4 -MD 4 4 MD Total

bi nuclear .MCB PHH NM Blend 4 0.56% 16. B 62.5%79.4% <10 m< 8 m 25
018 MAR 2007 17 Only around 18 % of energy-intensive precision-distilled
i somer proddct was uired far the production of this blend, which
neant a red@@‘tyi a&ﬂurf%{fﬂ"eo f?@r%fmteﬁﬁlg’éSgeicﬁr’*f)-ndﬁhéttﬂilqdl IERMPIIRERCt ¥¥aSduct s by

around 70 %eqi&i oM PRYERIonHF RSB 1A \Qfﬁg]a Fheaht ﬂetﬁﬁgicfnrigrﬁb AL J oduction

using very conplex nethods can be 5 onitted altoge r. uct

conpar abl e pmciguatdistilled asdnixatoradictsi byedournt ExeThe tdo pyamcpERdyead, With
only a slight, _upcritical increase in 2,2" content. Exarrpl e 5 (according
to the invefﬁtdi%ﬁg":amfé figm MiApriction usipg Hewrompiexamethads ganike act ual |y

required, ag, addiil I i lable roduct.. qual, i 2, 2. -rich type)
cont ai ni%ng apprgf}t%@ryxggg@%?%ﬂpﬁﬂﬁeé%aual%gor%ﬁ{%?5{%18??2/1 %“%Iil,eé' - MDI
can be usedwasprbihecedOwtth AnBOINRAE Mheriddg ikt @it i MAtddes from Exanple 1
can be reproduced exactly in this way. 15 Production of a m xed M
product from 30.2 % pol yner grade, 51.8 % pure crude nononer, 11.4 %2,4
grade and 7 %2, rade resul.ted .in the following product quality
Grade 2,2’ %ﬂlﬁéz@gﬁﬂfg‘ﬁ%&@ -aNIWVG?HP&: bi nucl ear MCB PHI MDI Blend 5
3.9 % 16.3%62.5%82. 7% <10 m< $ pm 20 Only around 18 % of
precision-distilled product (2,2 -rich grade and 2,4'-rich grade) was
needed 10or If e Ipgloddteantent of 3 Blvertd iSactidily relaibst; at edditipiagusaidablpol yner
grades A and can be omitted altogether. This results in a reduction in

product quality (2,2"-rich type) containing approximately 50 % 2,2'-MDI and
approximately 5 0 % 2,4'-MDI can be used as the fourth component. The starting

values from Example 1 can be reproduced exactly in this way.

15 Production of a mixed MDI product from 30.2 % polymer grade, 51.8 % pure
crude monomer, 11.4 % 2,4 grade and 6.7 % 2,2 grade resulted in the following

product quality

Grade |2,2-MDI |2,4-MDI | 4,4-MDI | Total binuclear | MCB PHI
MDI

Blend 5 | 3.9 % 16.3% 62.5% 82.7 % <10 ppm | <& ppm

20 Only around 18 % of precision-distilled product (2,2"-rich grade and 2,4'-rich
grade) was needed for the production of Blend 5. The elaborately produced
polymer grades A and B can be omitted altogether. This results in a reduction in
the amount of energy-mntensively produced raw materials of around 80 % in

comparison to Example 1.

25




the amount of energy-intensively produced raw materials of around (BDMaR 1067
conparison to Exanple 1. 25 0 8 MAR 2007 -18 Exanple 6 (Conparative)
1000 g of aniline were mxed with 306 g of 31.9 % aqueous HCl in a
stirred-tank reactor at 40C. 480 g of 32 % fornal dehyde sol uti on were
added dropwise within 5 15 minutes. Stiyging was first continued for a
further 15 mn at 40C and the tenperature slowy increased to 100C over

t he next 2. T eaction,mxture was then refluxed with stirring at
100C f or 1%@%%@&& with 50% sodi um hydroxide sol ution, the
aqueous phase separated off and the organic phase rinsed with water. The
organi c solution was renoved and freed from excess 10 aniline by

di stillati ofD00rg ofamuitne Were niiidéd wita @06 @rof3n Ociquyss HOUhedtimi9adk second
stirred-tank reactor .containing an ice-cold 15 % sol ution of phosgene in

monochl or obEAZRME 40NMERT00 § A3 fermaldelsie sehutioh segeadlodasomise withifhe

reaction s I Y ated to.10QC .over _ane h j th continuous
addi ti orr% o?ﬂ ?ﬁ?ﬁsé\,rgg?ﬁlg%pf#g@bogﬁ ue EPQW}EY?B&IEB abf“‘@? f‘t\ﬂlﬂ'ﬁ"ﬁer hour ,
the m xt ur eehperafige Bloo hicrdaBed@i 100PO oP& 1At nextt?es H.hﬁ%q'é‘élﬁio?%xhiren

y

stopped and a vacuum applied. The tenperature was gradual I ncreased to
210C, the prasdben ellaed vl stiringatipatC rd Othhendsmhirelitedveitos@d conpl et el .
A crude MDI {H'xtﬁur(fr c.antgli Hi n 58 wt. % nononeric NDI (conprising 0.21
WL % 2, 2 - NBHUEArgRIdg solulon, kg aquegys phagg separated olfpng thegssabadhass and
14.5 ppm P i j : ] r roken down into
the pol ymﬁngwwﬁ)?@ﬁ%%ﬂugtﬁc glr?%gm-qg ﬁéﬁ%?ﬁg%%%@%%n ldfif;eggﬁsogg e)?coe?%ucl ear

| ). AOgl asginedlyuhstilbeh ngvecupr DhuBIDA taeton ploduétheashiitastoey apor at or
below it was unaed aaﬁt e experinental set-up; instead of separating

floors the SEAMTHTE rﬁéﬁ%ﬁ’ﬂ“;tﬁnéﬁngﬁpéﬁe'@égéﬁ &b enluiperced phpsgene in

monochlorobenzene (MCB), the molar excess of phosgene was 150 %. The

reaction solution was slowly heated to 100°C over one hour with continuous
addition of 40 liters/h of phosgene. Over the space of a further hour, the mixture
15 was brought to boiling point, the phosgene addition stopped and a vacuum
applicd. The temperature was gradually increased to 210°C, the pressure reduced
to 3 mbar and the solvent removed completely. A crude MDI mixture containing
58 wt.% monomeric MDI (comprising 0.21 wt.% 2,2'-MDI, 5.1 wt.% 2,4'-MD],
52.7 wt.% 4,4'-MDI), 65 ppm MCB and 14.5 ppm PHI was obtained.
20
The crude MDI mixture was broken down into the polymeric MDI product and
the crude monomer fraction (binuclear MDI). A glass column having a product
feed into the bottoms evaporator below it was used as the experimental set-up;
instead of separating floors the column contained only droplet separator packing.
25  The distillate was precipitated completely at the head and removed. The head

pressure was adjusted to 5 mbar by means of a vacuum pump.

The stream of 500 g/h crude MDI mixture was supplied at 180°C to the

confinuously operafed equipment. Following a feed phase of 2 h, the following

30" material flows were removed from the equipment as products:




d

25 The distillate was precipitated conpletely at the head and re §% 007
The head pressure was adjusted to 5 nbar by neans of a vacuum pgﬂjp/i. %é
stream of 500 g/ h crude MDI m xture was supplied at 180C to the
continuously operated equi pnent: Follow ng a feed phase of 2h, the
following 30 material flows were renovegyfromthe equi pnent as products:
0 8 MAR 2087 19 Bottomof the distillation equipnent: 62 gin 10 mn with

the foll ow 0 hiden: 0.09 %2, 2'-MJ, 3.7.9%2, 4 -NM, 39.8 %
4,4 -M DI, g.ggo%p‘{nﬁ%ﬁfé@%h@ﬁ%’&ﬁqﬁﬁﬁen%érge‘fhﬁiorm@r‘%’l%&efﬂ%?‘wgm (viscosity
of bottons edmp&fliont85 nPas). Head streamfromthe distillation

equipnent: 21 g in 10 mn with the following conposition: 10 0.57 %
2,2'-MDl, 9.0 %2,4'-MDl, 89.3 %4,4'-NM, 241 ppm MCB, 44 ppm PH C All
% val ues fof ~Lhe,CP it T te to the weight of the individual
conpl ete SQQ%VE?&E@%Q %’%ﬁ‘é@bﬁé%&g%‘b“th@h &ﬁé’ﬁfﬂ MB, 4 pp PHE crude
MDDl mi xtsure %Dms( L 0L Ao Ql ric WNDI

pr oduct Slejmdreﬁl%% ean pﬁrrlg Crua’@{‘ﬁ%ﬁ%@?%@ﬁ%ﬂ%ﬁ ?J\E%% i"ig conponent
fraction. 20 A glass colum with a product feed to the bottons evaporator
and stainless steel Cdistillation packing with 4 theoretical separation
stages, t helifadpireambiiemithedistlaion equpmentid1 e int Ieminabioh ttedpfownigurm bei ng
abl e to be ¢ g nand returned in part to the colum as a reflux, was
used as the experinéntal set-up. The distillate was conpletely
precipitated at the head and 95 % was returned to the colum as a 25

refl ux using a sarrpl e divider. The head pressure was set to 5 nbar by
means df a O-§aeuda-MINp9.0 % 2,4-MDI, 89.3 % 4,4-MDI, 241 ppm MCB, 44 ppm PHI

All % values for the compositions relate to the weight of the individual complete
sample.
Example 7 (according to the invention):
15
The crude MDI mixture from Example 6 was broken down into the polymeric

MDI product and the clean pure crude monomer and a low-boiling component

fraction.

20 A glass column with a product feed to the bottoms evaporator and stainless steel
distillation packing with 4 theoretical separation stages, the liguid backflow from
the head of the laboratory column being able to be removed and returned in part to
the column as a reflux, was used as the experimental set-up. The distillate was
completely precipitated at the head and 95 % was returned to the column as a

25 reflux using a sample divider. The head pressure was set to S mbar by means of a

vacuum pump.

The stream of 500 g/h crude MDI mixture was supplied at 180°C to the

continuously opérated equipmiciit. Following a Teed phase 6T 2 1 the Tollowing

30  material flows were removed from the equipment as products:




The stream of 500 g/h crude MDI m xture was supplied at 180C to tmGBMAR 2007
oontirinbusly operated aquip6it.-Following a f eecTpfiase of"2 N €
following 30 material flows were renoved fromthe equi pnent as products:
?23r 2ayvd~f( ri; '"~nf 4.. 40 8 MAR 2007 -20 Bottom of the
distillation equipnent: 60 gin 10 m n wgh the follow ng conposition:
0.08 %2,2'-NM, %2,4'-MDl, 39.9 %4,4'-NM, 0.5 ppm MCB, 4 ppm PHI,

3.6
ot oam frors PR i Eeidfslioh SuBBRBL Ko B 20 hiie Wi the Fl6RE e tol i ow ng
conposi ti orvorddsitiof: % 2, 2' -M DI, 17.0 %2, 4" -NDI, 80.7 %4,4'-NM, 730

ppm MCB, 380 ppm C PH. Side streamfromthe distillation equi pnent
bet ween the two separating packing elenments (corresponds to the pure

crude nono fraction). 19, di ' i1 15 the conposition 0.45 %
2,2 - \DI, i O%gﬁzﬂmﬂn\ﬁﬁ %B%N@éﬁ;” *9%@}%3@1’8&%%@@? e4ppmMBEL. Al %
val ues for thginger @E,h{' rHRMEDE B ; [ gRE \ndi vi dual
conplete sanple. 20" C The a%%g’gg%ﬁgoéﬂ%#g\?v?ﬁiaq§ﬁﬁ%§)producti on of

bl ended products fromthe pure crude nononer produced by the process
accordi ng ;‘-f the invention offers decisive advantages in conparison to
the prior &Fdsgeam fiom thsdistilatorn equpmentypyg in 40 phis vithetddallgvinguct can be

signifi cantcblgﬁp[)ﬁg?l]&.ed by replacing the polynmer grades A and B with pure
crude nononer “In the blend, which increases the reactivity and reduces

the residual nononer contents.

10 2.0 %2,2-MDI, 17.0 % 2,4-MDI, 80.7 % 4,4-MDI, 730 ppm MCB, 380 ppm

C | PHI.

Side stream from the distillation equipment between the two separating packing
clements (corresponds to the pure crude monomer fraction): 19 gin 10 min with

15 the composition 0.45 % 2,2"-MDI, 8.7 % 2,4-MDI, 90.7 % 4,4'-MDI, 12 ppm
MCB, 6 ppm PHI.

All % values for the compositions relate to the weight of the individual complete
sample.

20
The above Examples show that the production of blended products from the pure
crude monomer produced by the process according to the invention offers decisive

advantages in comparison to the prior art;

25« The contents of 2,2'-MDI in the blended product can be significantly reduced
by replacing the polymer grades A and B with pure crude monomer in the
blend, which increases the reactivity and reduces the residual monomer

contents.

30« The contents of solvents such as MCB, phenyl isocyanate and phosgene m the

blended product can be significantly redu¢ed by replacing crude monomer




30 The contents of solvents such as MCB, phenyl isocyanate and pfm@g@mw
in the blended product can be significantly reduced by replacing’c
nononer 0 8 MAR 2007 -21 with pure crude nononer in the blend. This
significantly inproves the purity of the blended products and hence
their properties. Al though the invention2has been described in detail in
the foregoing for the purpose 5 of illustration, it is to be understood
t hat such det awithipgres@h®d - that . variations.can be
nmade therein by tﬁose skillﬁPEngﬁ?lIant %mglﬁﬂgqvﬁ\lﬁs[%g%ﬁcaﬁ{ydﬂpm@s T He
spirit and scoffdhoblendssl prodens amhheeice epir fspérticsTy be limted by the
clains. 0 8 MAR 2007 -22 WHAT IS CLAIMED I'S: 1. A process for the
production of a fraction of diisocyanates of the diphenyl net hane series

contai ning af §85th - 9% hinucl.ear., 5, nef hyl .enedj phenyl di i socyanate
conpr i siﬁng: at;lbr eacte?fﬁzgeﬁ%%nl %%%rng%ﬂEFCFB‘FWﬁ{?EﬁUBth %rf{gﬁ@gpff)’éﬂ@d@@%ﬁ an
acid cdt al g&illusteation dthigee bel kB A ' di phenyl et hane
series containi.ng binucl ear nethyl etﬁgg»}lgﬁgégéﬁs@@r%l%r %’?g?nu%%s% 38?)6““ :
phosgenat i n{fTtaHeuTF A Mhereadedhercindiyythnsendlledfin teeartivhheim bRt R6m §er | €S
cont ai ni ng %ihji%%h%g{{ rgi, hy.l enedi phen%/I diamne to gr oduce a crude

di i socyanaté and polyi g@ﬁ‘ﬁ%@? CXGFRL 359t BBy Se pavitad bythefctagms.t he crude

di i socyanate and pol yi socyanate a fraction containing at least 95 wt.%
bi nucl ear net hyl enedi phenyl diisocyanate conprising greater than 60 wt. %
4.4 -MDlI, from4 to 35 w.%2,4-NM, from0.01 to 10 wt.% 2,2'-M Dl
relative to 20 the mass of the fraction, and no nore than 20 ppm phenyl

C




i socyanate in a single distillation step. 2. The process of C ai mﬁlrg]igm 2007
which step b) is carried out in the presence of a solvent. 25 3.

process of Claim2 in which no greater than 50 ppm of solvent are

present in the fraction separated in step c). 4 The process of Caim1lin
which owboiling material is renoved befpore 30 and/or after separating
the fraction in step ¢c). 0 8 MAR 2007 -23 5. The process of Caim1l in
which a fragtdonsentaippgsat | east 99 wt. % binucl ear met hyl enedi phenyl
di i socyanat® comprising greater than 76 wt.% 4,4'-MDl, from5 to 22 w.%
2,4 -MDl and fromO0.2 to 3 w.%2,2'-NM relative to the mass of the
fraction, and a maxi mum of 10 ppm phenyl isocyanate is separated in step
c). 6. The brocedPresesgfosits profductigniodh frestiomotdiiseayand@sppthesol vent s are

t i th : j ated i.n. st 7. A. f th
b1 oducti on of & AP RRHIRBERARE b T LUEy RSV b Refbr 1 i ng 2)

prepari g a frachk@nleaedibRdnil BEsR aﬂ@@&tgﬁg .. % bi nucl ear
met hyl enedi phenyl d?i soc%ar?gftle co?rprai Si rr]n gﬂegét er than 60 wt.% 4,4' - M,

from4 to 35 wt.% 2,4 -MDl,.fromO0.01 to 10 wt.% 2,2'-MDl relative to
the mass of the fraction, re than 20 ppm phenyl isocyanate

and. no
according to t hémet HE8C a@ﬂﬁﬁcrﬁn [formpdaelyde inche prrgendsenffanacid on pr epar ed

in step a) with a m xt, j, icis anate. 8. The
process of Claim?7 in %ﬁéﬁ&%gh%%g?,ﬁ%ﬁa%{rg@%eﬁﬂ?@[éep a) is blended
with amxture cont aliphagimebircsetypiatayiaghoelaphbiyREARAES, Of Lhe
di phenibmet hane series. 9. The process of aim7 in which"the fraction

<prepar in step a) i42Bitgnded with
b) phosgenating the diamines and polyamines of the diphenylmethane
series containing binuclear methylenediphenyl diamine to produce

a crude diisocyanate and polyisocyanate, and

15
c) separating from the crude diisocyanate and polyisocyanate a
fraction containing at least 95 wt.% binuclear methylenediphenyl
diisocyanate comprising greater than 60 wt.% 4.4'-MDI, from
4 to 35 wt.% 2,4-MD], from 0.01 to 10 wt.% 2,2'-MDI relative to
20 the mass of the fraction, and no more than 20 ppm phenyl
( isocyanate in a single distillation step.
2. The process of Claim 1 in which step b) is carried out in the presence of a
solvent.
25
3. The process of Claim 2 in which no greater than 50 ppm of solvent are

present in the fraction separated in step c).

# ‘Theprocessof Claith i which Tow-boilitig firaterial is Temoved before

30 and/or after separating the fraction in step ).




a mxture containing toluene diisocyanate. 10. The process of d ai th§zMAmI007
which the fraction prepared in step a) is blended wwth a mxture

cont ai ni ng napht hal ene diisocyanate. s51. A process for the production of

a polynmer conprising: (a) preparing a fraction containing at |east 95

wt . % bi nucl ear net hyl enedi phenyl diisocyanate conprising greater than 60
W . % 4, 45.- NMOThe frocess of Claidsl intwhick a4tacti®dl gontainimg @t B2stt?S widotinddey 2' - VDI

| at i . £ cl 1 0n- o | .
| cocyanapaiyeefRas! fisokihald Al e oPRG O TRLF A3, BB U
to the rawWbth bf-MDiiand from 6.2 10 3witt®h 2, 2MIDI retafive éatheimagstoff ghef fractivn,on
and/or thg Shedthub 8PES Ffinpherdyl $cfdnatd i BefrRO ¥Okep ¢).

6. The process of Claim 2 in which no more than 20 ppm solvents are present in
the fraction separated in step ¢).

7. A process for the production of a diphenymethane diisocyanate mixture
comprising
a) preparing a fraction containing at least 95 wt.% binuclear
methylenediphenyl! diisocyanate comprising greater than 60 wt.% 4,4'-
MD], from 4 to 35 wt.% 2,4-MDI, from 0.01 to 10 wt.% 2,2-MDI relative
~ to the mass of the fraction, and no more than 20 ppm phenyl isocyanate
according to the method of claim 1,and
b) | blending the fraction prepared in step a) with a mixture containing an
aromatic isocyanate.

8. The process of Claim 7 in which the fraction prepared in step a) is blended with
a mixture containing a diisocyanate and/or polyisocyanate of the diphenylmethane

series.

9. The process of Claim 7 in which the fraction prepared in step a) is blended with

a mixture containing toluene diisocyanate.

10.  The process of Claim 7 in which the fraction prepared in step a) is blended with
a mixture containing naphthalene diisocyanate.

11.  Aprocess for the production of a polymer comprising:
(a) preparing a fraction containing at least 95 wt,% binuclear
methylenediphenyl diisocyanate comprising greater than 60 wt.% 4,4'-
MDI, from 4 to 35 wt.% 2,4"-MD], from 0.01 to 10 wt.% 2,2'-MDI
1elative to the mass of the fraction, and no more than 20 ppm phenvl. -
isocyanate according to the method of ¢laim. 1 and/er a blend according

to the method of clainis 7 to 10 with; and

)] reacting the fraction and/or the blend prepared in stép a) with a polyol.





