ROCESS FOR THE DI STI LLATION OF A M XTURE OF | SOVERI C _ _
EIFSOCYANATCDIPHENYLNETHANE S BACKGROUND OF THE | NVENTI ON The invention
.relates to a process for the distillation of a mixture including
2,2' -di i socyanat odi phenyl net hane, 2,4'-d |socyanatod|phepyl;nethane and 5
4,4' -di i socyanat odi phenyl met hane in ord to isolate 4,4'-diisocyanato
di phenyl net hane and m xtures of 4,4'- and 2, 4'-dii socyanat odi phenyl net hane
containing little 2,2'-diisocyanatodi phenyl - net hane. _
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of the diphenylmethane series, which occur on phosgenation of aniline/
formaldehyde condensates, hereinafter also denoted polyaminopolyphenyl

polymethanes.

The condensation of aniline and formaldehyde and the phosgenation of

15 polyaminopolyphenyl polymethanes is known from the prior art. After the
phosgenation of polyaminopolyphenyl polymethanes, phosgene is first completely
removed. Then the higher homelogues of diisocyanato-diphenylmethane (also
denoted polyisocyanatopolyphenyl polymethanes) are separated. Pure
4,4'-diisocyanatodiphenylmethane is then separated from the remaining mixture of

20 isomeric diisocyanatodiphenylmethanes, which mainly includes 2,2"-diisocya-
natodiphenylmethane, 2,4'-diisocyanatodiphenyl-methane and 4,4'-diisocyanatodi-
phenylmethane. Various separation processes based on distillation or
crystallization or a combination of distillation and crystallization are known in the
prior art.

25
DE-A-2 322 574 may be mentioned as one example of the isolation of
4,4'-diisocyanatodiphenylmethane using a crystallization process. One

disadvantage of the crystallization process is its elevated energy requirement




because, especially if high purity 4,4'-diisocyanatodi phenyl methane is to
be obtained, large quantities of refrigeration energy nust be provided.
DE-A-2 631 168 is an exanple of a distillation process for the separation
of 4,4 -diisocyanatodi phenyl met hane. Thre process describes the nultistage
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products Vmb,(ﬁhdi%\éfarfa%d%%nweitﬂﬁetag&\ 2,4'-diisocyanato-diphenylmethane, and a
bottoms stream, which predominantly contains fractions of 2,4'-MD] and
4,4'-diisocyanatodiphenylmethane. This bottoms stream is separated in a third
column into 4,4'-MDI and a distillate fraction enriched with 2,4'-MDI. In the final
20 distillation stage, 4,4'-MDI with a content of less than 2 % by weight 2,4 “MDI is
distilled off.

DE-A-2 933 601 and DE-A-3 145 010, for example, describe further processes for
the isolation by distillation of 4,4'-diisocyanatodiphenylmethane or of mixtures of

25 4,4 and 2,4'-diisocyanatodiphenylmethane. DE-A-3 145 010 proposes initially
stripping out 2,2'- and 2,4"-diisocyanatodiphenylmethane as the overhead product
from the diisocyanatodiphenylmethane isomer mixture, while 4,4'-MDI, from
which isomers have largely been removed, is obtained as the bottoms product. In a
final distillation, any polymerization products which have formed during the

30 exposure to elevated temperatures should be removed from this bottoms product,

while the overhead product is subjected to further working up by distillation.



30 exposure to elevated tenperatures should be renoved fromthis bottons
product, while the overhead product is subjected to further working up by
distillation. In conventional distillation colums, the feed streamis
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SUMMARY OF THE INVENTION

The object of the present invention is to provide a process for the distillation of a

mixture of isomeric diisocyanatodiphenylmethanes which includes

20  2,2'-diisocyanatodiphenylmethane, 2,4'-diisocyanatodiphenylmethane and
4,4'-diisocyanatodiphenylmethane, in which 4,4'-duisocyanatodiphenylmethane is
obtained in elevated purity of at least 98 % by weight. The intention is for the
distillation process to require lower plant and equipment expenditure and a lower
energy input than conventional distillation process for separating isomeric

25  disocyanatodiphenylmethanes.

These and other objects are accomplished by conducting at least one distillation of

the isomeric mixture in a divided-wall distillation column.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagram of a first embodiment of the process of the present invention

with a divided-wall column.



30 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure | is a diagramof a first
enbodi nent of the process of the present invention wth a divided-wall
colum. -4 Figure 2 is a diagramof a second enbodi nent of the process of
the present invention in which a convedtional distillation colum is used
inthe first stage and a divided-wall colum is used in the second stage.
5 Figure 3 igogediiagr _ i invention in
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m xture in a divided-wall colum. In a divided-wall columm, a partition
runs vertically in the central part of the colum. In this manner, the
colum is divided inDETAWEDDRSSRIBTINN O BAE PREFRERRERZONe and a main
fractionation zone in thepRBOPWENTS OF TRIPNVEATADN together with a
bottonms zone (exhausting zon€) and a rectification zone (overhead zone).
The mul 0 - cdporrsart isyensi@mprevidesd: irpcess fdvehe giselidtioact iaomatiroot zone. The

head product. is. d £ f th tificati, . .the bott
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(hereinafter also called starting nm xtures)
methane, in which the distillation is performed in at least one stage and a

divided-wall column is used in at least one distillation stage.

15
US 2,471,134, for example, discloses the distillation of a multi-component
mixture in a divided-wall column. In a divided-wall column, a partition runs
vertically in the central part of the column. In this manner, the column is divided
into four zones: a pre-fractionation zone and a main fractionation zone in the

20 region of the partition, together with a bottoms zone (exhausting zone) and a
rectification zone (overhead zone). The multi-component stream is fed into the
pre-fractionation zone. The overhead product is drawn off from the rectification
zone, the bottoms product from the exhausting zone. An intermediate product is
drawn off from the main fractionation zone.

25
Diisocyanatodiphenylmethane mixtures (hereinafter also called starting mixtures)
with the most varied proportions of 2,2'-diisocyanatodiphenylmethane,
2,4'-diisocyanatodiphenylmethane and 4,4'-diisocyanatodiphenylmethane can be
distilled using the process according to the invention. In the starting mixture, the

30  proportions of 4,4'-MDI are preferably from 35 to 95 % by weight, the total of



with the nost varied proportions of 2,2'-diisocyanatodi phenyl net hane,

2,4' -di i socyanat odi phenyl met hane and 4, 4' - di i socyanat odi phenyl met hane can
be distilled using the process according to the invention. In the starting
m xture, the 30 proportions of 4,4'-NM _qare preferably from35 to 95 % by
wei ght, the total of -5 2,2'-MDl and 2,4'-MDI preferably anmounting to 5 to

65 % by wei ghb: \dhe r .o f..2,.2' -MJ preferably ampunts to 1 to 10 %
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4, 4" -dii socy%zﬁaMgHi phenyl met hane. M xtures conposed of 5-25 % by wei ght
2,4'-MDl and 75-95 % by weight 4,4'-MDl are particularly preferred. 10 The
starting m xture may further contain: chlorobenzene and other | ower-boiling

conpoundss, fRrefeexaRprengMMees LSARYRMBLBrisi LI RCOPL fopy €SS than 2 %
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% by wei ght2.hidkesyapsbdiphtmimabaghts toohpebndsigihi ch ha}/e_ been forned by
exposure 15 fo.el evated tenperatures. Such a mxture of isoneric
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phosgenat i o4 WAPEAR] 25-BF 8% by aielght pdi-Mblved pamicalerophiferabenzene (MCB) as
the solygnt, the solvent and phosgene are first of all conpletely renpved
by distillation nethods. Then, by neans of distillation in a polyner
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m xture of polyi socyanatopol'yphenyl pol ynet hanes _
di i socyanat Gempensyl feeexampls phory! iRBynat, oith ahmntknt aNidsschi Z84Be of the

i . ' odid i | -
three | Sone';)vsag%’t,?() tod§ %sb%c\xgigﬁttp%%lgohc?f%atopolyphenylmethanes and Oto 5 % by
weight higher molecular weight compounds which have been formed by exposure

15  to elevated temperatures.

Such a mixture of isomeric diisocyanatodiphenylmethanes occurs on phosgenation
of polyaminopolypheny! polymethanes, which are produced by condensation of
aniline and formaldehyde, to yield polyisocyanatopolyphenyl polymethanes. After

20 the phosgenation, which is preferably performed in monochlorobenzene (MCB) as
the solvent, the solvent and phosgene are first of all completely removed by
distillation methods. Then, by means of distillation in a polymer separation
operation known per se (See, for example, DE 2631168), a mixture of
polyisocyanatopolyphenyl polymethanes and diisocyanatodiphenylmetharnes, on

25 the one hand, and a mixture of the three isomers 2,2'-ditsocyanatodiphenyl-
methane, 2,4'-diisocyanatodiphenylmethane and 4,4'-diisocyanatodiphenyl-
methane together with solvent residues and other low-boiling substances such as
phenyl isocyanate, on the other, are obtained. The latter mixture serves as the
starting mixture for the process according to the present invention.

30
The starting mixture of isomeric diisocyanatodiphenylmethanes is introduced into

the side of the divided-wall column in the region of the partition.



met hane, 2, 4'-diisocyanat odi phenyl net hane and 4, 4' -di i socyanat odi phenyl -
nmet hane together with sol vent residues and other |ow boiling substances
such as phenyl isocyanate, on the other, are obtained. The latter m xture
serves as the starting mxture for thegrocess according to the present
invention. 30 The starting m xture of isoneric diisocyanatodi phenyl net hanes
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15 optimized by appropriate selection of the partial cross-sections of the two zones.

Packings are particularly suitable as material exchange members. Tt is, however,
possible to use other members known in distillation technology, such as packing
shapes or trays.

20
With regard to pressure and temperature, the divided-wall column is operated
under similar process conditions to a conventional distillation column. Overhead
pressure is preferably in the range from 3 to 12 mbar. Depending on mixture
composition, the overhead temperature is preferably 165 to 200°C. Bottoms

25 pressure is preferably 11 to 20 mbar at preferred temperatures of 210 to 225°C.

When the mixture of isomeric diisocyanafodiphenylmethanes 1s distilled in the
divided-wall column, the bottoms product obtained is 4,4'-diisocyanatodiphenyl-
methane with an isomeric purity (i.e., a purity relative to the three isomers

30 2,2-MDI, 2,4'-MDI and 4,4'-MDI) of at least 98 % by weight.



pressure is preferably in the range from3 to 12 nbar. Dependi ng on m xture
conposition, the overhead tenperature is preferably 165 to 200C. Bottons 25
pressure is preferably 11 to 20 nbar at preferred tenperatures of 210 to
225C. When the m xture of isoneric diispcyanatodi phenyl methanes is
distilled in the divided-wall colum, the bottons product obtained is

4,4 -diisoc t.adi . ] ] i ic purity (ih.e., a purity
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of 2,4'-dii,spcyanat odi phen hane and 4, 4’ -diisocyanat odi phenyl methan in
 ratio by astiRESAR BN AR ARG ARE il Sty bEBRHOATH SORBRY 1
particul ar | g 4apagéRiakiodisienligihas aﬁﬂQm'-ﬁhﬂiay&ﬁht&d'%hcnmﬁiétﬁﬁrﬁnoi ralf to 60 %
by weight 2,4'-MDl and 40 to 50 % by weight 4,4'-NDI is drawn off in the

si de streanby Weeghtoh8zhd taldEd of 2,4' -MD in the side streamcan be
adjusted,within broad limts from15 to 85 % by wei ght by suitable division
of 15 flfuids between the partition and the rectification zone. The overhead

reflux rati @ht gividedowdill seeubaks ptficisdrBOortRrabl¥ SdrifigarddaneR tiat @Mi0r to 250,
but is particularly preferably in a ranﬁgfromG to 120, wherein the
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% by wei ght ,dra(\)vp qtﬁglat@%e 8idg S{S}Farné.a%e concentragon oP 14% 1 the%i§e e dhn
be adjusted within broad limits from 15 to 85 % by weight by suitable division of

15 fluids between the partition and the rectification zone.

The overhead reflux ratio is in particular adjusted to within a range from 10 to
250, but 1s particularly preferably in a range from 60 to 120, wherein the distillate
stream amounts to 1-5 % by weight relative to the feed stream. The bottoms

20 stream amounts to 60 to 90 % by weight, preferably 75 to 85 % by weight, of the

feed stream.

Alternatively, the distillation process according to the invention may also be

performed 1n two stages, wherein the first distillation stage is performed in a
25  distillation column without a partition, the second stage with a divided-wall

column. The overhead product from the first distillation stage 1s supplied to the

divided-wall column of the second stage.

In the two-stage process, the second distillation stage with the divided-wall
30 column is performed under conditions comparable to those used in the single-
stage process. With regard to pressure and temperature, the divided-wall column

is operated under similar process conditions to a conventional distillation column.



Alternatively, the distillation process according to the invention may al so
be perforned in two stages, wherein the first distillation stage is
~perfornmed in a 25 distillation colum without a partition, the second stage
with a divided-wall colum. The overhead product fromthe first
distillation stage is supplied to the i vided-wal | colum of the second

stage. Int - e _process, t secon istillation stage wth the

di vi ded- wal rﬁv%}%@%dgérg%nﬁlﬁg mpergfr%rh?g_ﬁo%ﬁ&%tl‘fi‘gﬁlai SASHSINE SAPEE abl e to those
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2,4' - VDI andhegde gir@o. Jho yomeinghtionto 22,4 NID | irehesieciiavn cah be bajustelie si de
stream The ncentrati. of .2,4.-MDJ in. the side streamcan be adjusted

wi thin broad i Pitad IFBFOﬁnf_i‘BT}t‘gt%%5 A B\ywmﬁﬂghx S{pble divigione! dinidsdieon of
fluids be- twesnntBarahlhd URTeaNtalibE SRCThE beahLON ARDE o Ihe overhead
reflux ratio is gref_erably adjusted to wthin a range rom5°to 80, but is
parti cul ar | prefereblyradiyisteditn withih aragedenf § ansd Gut 8 phRicuthgrRERrdbNEINn
distillage strea;{gmanlrfgntg to 5-.20 O/,gty weight relative to the feed stream
The bot £ ons & FEEAMRPL2ELF Yot rﬂﬁﬁiﬁfil {3l sticam ampownts toyS-Ae Vgt weyght ti cul arl y
preferably It tdBh by stdind il r .£Q, achi eve
still higher purity of the 4 4'hf°“ﬁ%ft?ﬁl?ﬁﬁ%%g&é?%é@gg}“é’k‘ﬁtég‘{; ?rg%?B A5 of the
process accby sheighttpartidudarlymreferdbdn] S af 2% Hyheeighs bf tHedbddostrelm. t he

di vided-wall colum, the bottons product fromthe divided-wall colum is
additionally distilled in a distillation colunmm without a partition. This

Gingl e ot age. or Goas s siigioi ARy O AR ML W o Bt R RO age
processli t of the pracsss agcending tatthomvendiongraftarithddistillaion in the divided-wall

column, the bottoms product from the divided-wall column is additionally

distilled in a distillation column without a partition. This additional distillation to

achieve higher purity may be used both in the single-stage process with a divided-

wall column and in the two-stage process with a first distillation column without a

20 partition and a second distillation column with a partition.

In another embodiment of the present invention, the distillation of the mixture of
isomeric diisocyanatodiphenylmethanes is performed in two stages with a
divided-wall column in each distillation stage. The overhead product from the first

25 divided-wall column is supplied to the second divided-wall column. The
combination of two divided-wall columns makes it possible to dispense with the
purification stage in a conventional distillation column which is otherwise usually
performed after the distillation, as described above, in order to achieve
particularly high purity.

30



20 partition and a second distillation colum with a partition. |In another
enbodi nent of the present invention, the distillation of the m xture of
~isoneric diisocyanatodi phenyl methanes is perforned in two stages with a
di vided-wal |l colum in each distillation stage. The overhead product from
the first 25 divided-wall colum is supplied to the second divided wal |

col um. The}%ggg@bpﬁq&gpggggBMQeghth§gnggﬁbﬁqkdﬂg§ﬁgﬁgg) OSSIb|e to

di spense with the ™ purification Stdge In a conventi atlon col um
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above, in ord 0 achieve particularly hi purity. 30 -9 Preferably at
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t

m xt ure of 5 (pre £ 0.5t0 5.0 %by wig -MDI (29.0
to 55.0 % bf} ‘Wﬂ%@)o OQf O- (h/oday Wdﬁ) (4050 cwam@t}@ logveRpilivg gmgonemts, al so

contains th e l.e.chl orobenzene,

i ntroduced guéhﬁﬂfﬁpé% EQEBBEIEIQE% mtrgd{lr%edorlﬁhdgn ef‘)é/aﬁgnq A 4,4'-MDl (99.5
to 99.95 % pyederiightly cehtalh Hi'gUBT (9919&&9919@% Weivaizht)Segondadry products as
inmpurities mhlch have occurred due to 10 exposure to el evated tenperatures,

and | ess t h8RlguEr %e!ghtwogﬁmmﬂucw lmwmtmeswé@ah Haveocpneersdiredoand
tenperagyre, ﬁaﬁﬁretb Rlvaldl Yd W%' 'z}nﬁgééé'ﬁ? agg/gﬁrat @%gﬂ%ﬁ' m | ar

process condiitions t0 a conventionraldrstitl head

pressure is preferably in the range from3 to 12 nmbar. Depending on m xture
15 conposition, the overhead tenperature is preferably 165 to 200C. Bottons
pressure |s“ﬁﬂ@ﬁéﬁﬁﬁ@9“E8¥ﬁ€@ﬁw¥me§Wdfﬁbeﬁ%ﬁﬂh@ﬁﬁ¥@ﬁ%é@aﬂmﬂegp@ﬁwé10 to

225C. . 50 8 I’leé} thgﬁ:pﬁ?:tgss OHHRI%HL oqu: qlvgﬁt§Ch?d1%teHatIolhonLt hee(i?gcl}?af i cation

zone is roduce pre ract i onat ron-26he" ﬂg 20-50 %
by wei ght aplessure is preferably in the range from 3 to 12 mbar. Depending on mixture

15 composition, the overhead temperature is preferably 165 to 200°C. Bottoms
pressure is preferably between 11 and 20 mbar at temperatures of 210 to 225°C.
50-80 % by weight of the liquid discharged from the rectification zone is
introduced into the pre-fractionation zone. The remaining 20-50 % by weight are
directed into the main fractionation zone. 40-80 % by weight are drawn off as a

20 product stream in the side stream.

The second divided-wall column in this embodiment of the process according to
the invention is operated under conditions comparable to those prevailing in the
divided-wall column of the second stage in the above-described two-stage process
25  with a conventional distillation column in the first distillation stage. The
composition of the overhead stream of this second divided-wall column
substantially corresponds to the composition of the overhead stream of the
divided-wall column in the one-stage process, i.e. at most 60 % by weight 2,2'
MDI, 40 to 80 % by weight 2,4' MDI and a maximum of 5 % by weight 4,4' MDL
30  The side stream contains at most 0.2 % by weight 2,2' MDI, 50 to 60 % by weight
2,4 MDI and 40 to 50 % by weight 4,4' MDI. The bottoms stream is substantially



directed into the main fractionation zone. 40-80 % by wei ght are drawn off
as a 20 product streamin the side stream The second divided-wall colum
in this enbodi nent of the process according to the invention is operated
under conditions conparable to those prgyailing in the divided-wall columm
of the second stage in the above-described two-stage process 25 with a
conventi onalg..digbisl_ i i el i stillati Age. . The
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15 ofresidues resulting from isocyanate group reactions.

The invention 1s illustrated in greater detail below with reference to the drawings

and the Examples.

20 In the figures, identical or similar distillation columns and streams are denoted

with 1dentical reference symbols.

EXAMPLES
Example 1
25
A single-stage distillation was performed with a divided-wall column of the type
shown m Figure 1. 5.9 kg/h of an isomer mixture composed of 0.6 % by weight
2,2'-MDI, 11.1 % by weight 2,4'-MDI and 88.3 % by weight 4,4'-MDI (strecam
E-I) were introduced into the divided-wall column E in the region of the partition.
30 Three product streams were drawn off from the divided-wall column: 0.15 kg/h of
overhead stream E-II composed of 23.5 % by weight 2,2'-MDI, 75.0 % by weight



and the Exanples. 20 In the figures, identical or simlar distillation
colums and streans are denoted wth identical reference synbols. EXAMPLES

Exanple 1 25 A single-stage distillation was performed with a divided-wall

colum of the type shown in Figure 1. 549 kg/h of an isomer mxture
conposed of 0.6 % by weight 2,2'-MJ, 11.1 %by weight 2,4'-MDl and 88.3 %

i ] intr into the divided-wall
Egl \l/Jven:ﬂlgEtl ﬁ ‘?herb@egalggnrsg?rpph‘gelg%trwgﬁpﬂ %Q%ﬁ‘r@gé ofidsgteamdi-Teams wer e

drawn of f f ramtdsed off 0 §legb k] h@@lvafDI 9435 kg( i behwﬁ-ﬁ/f g9ty eam E-11
conposed of 23.5 % by wei ghjt,\wzg -MDI, 7570 A% ¢ I%e 'g S, MDI and
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4, 4" - NDI sof t&&%n‘]ﬂ@&h@@bitélﬁs gﬁfreahhﬁ Iﬁ’lﬂ'to A}{Qlddﬁﬁﬂgﬂﬂ %mla'tlo @dwﬂ% on

transferrlngthe bottons stream E-| Into an a |ona

col utm wi t h@artitiPpartiti on. The rraterl al exchange nenbers used in the

di vided-wal | colum were woven fabric packings with a specific surface
area of 500 n2/nB. 67 % by weight of the 10 liquid were directed into the

pre-fracti omatingerrNBLciARge %%m%egms\é\@hﬁﬁé AR A colIREN J%g@t 'gngébgpat  on

zone. The rectification zone and austi1 ng zone eac

stages, t he fqhris-packiogs withta specifio me fardrdahe S08Int/hY. 8¢ 04 Bpatidpozgee each
., the separ ation stages above

bel
o bal oo ¢ B3R AP BRSHR o2 BafSarl bmamic g re byt qooibnat on zone
i c i onat, on, zone
or the 15 s ShaRaRKH ﬁcﬁ{&am@r&f?ﬁ&noﬁ Bﬁm‘ghgt@%}ﬁu@{ b4 2aly !

Over head pressure was 6 nbar. Reflux at poi nt was
90: 1, whi | e8sefarationstagenehe pre-fractionation zone and the main fractlonatlon ZONe

each had 12 separation stages above and below(i.e., the separation stages above

and below the feed inlet of the feed stream into the pre-fractionation zone or the
15 side stream discharge point from the main fractionation zone). Overhead pressure

was 6 mbar. Reflux at the distillate discharge point was 90:1, while reflux at the

side stream discharge point was 2.6:1.

Example 2
20

A two-stage distillation was performed with a conventional distillation column A
in stage 1 and a divided-wall column F in stage 2 as illustrated in Figure 2.
With reference to Figure 2, 6.3 kg/h of an isomer mixture composed of 2,2'-MDI
(0.6 % by weight), 2,4'“MDI (11.1 % by weight) and 4,4'"-MDI (88.3 % by weight)
25 were supplied to the rectification column A (stream A-I). 1.55 kg/h of mixture
composed of 2.3 % by weight 2,2'-MDI, 42.0 % by weight 2,4'“MDI and 55,7 %
by weight 4.4'-MDI were drawn off at the top of the rectification column A
(stream A-II). The bottoms product from column A (stream A-IIT, 4.8 kg/h)
contained 4,4'-MDI of elevated purity (97 % by weight). The overhead pressure in
30 column A was 6 mbar. Reflux at the distillate discharge point was 6.5:1. The
rectification zone had 8 separation stages, while the exhausting zone had 18

separation stages.




si de stream di scharge point was 2.6:1. Exanple 2 20 A two-stage
distillation was perforned with a conventional distillation colum A in
stage | and a divided-wall colum F in stage 2 as illustrated in Figure 2.
Wth reference to Figure 2, 6.3 kg/h of-1an i somer m xture conposed of
2,2'-MDI (0.6 % by weight), 2,4"-MD (11.1 %by weight) and 4,4'-NM (88.3

% by wei ght )OvedeWel8ars wepl | - jfJ ' A (stream A-1).
1.55 kg/ h of \m' xtaurer %:onpgs\‘é%qgg 912“Tj g% c%qﬁgg‘ﬁiag%%’l%ﬁ%@t@%‘?%% by wei ght
2,4 - VDl and. Bbkgh 9§ abyvaskéaghstredm 4omivBedwd2d. Sdamwnvefifc 22'-Mihe tsopepf the
rectification colunmn A__ (st mA-11). The bottons product from colum A
(stream A- | ﬁ’ly,wed.gkg@kagﬂ\ﬂ?g a‘é‘{)ﬁsdﬁ A& ezghd 4. DI Dhwers) dsysn eff (praant §-1097 % by
wei ght). Theg g eSS ubi et ux at the
distillate di’s\gﬁ]g?gggggilnt mé?“%‘%g%ﬁ/‘?@ejm?@%p@?fi%a“{}? ‘gfrﬁatz‘gﬁ%"ﬁ% 8

separ ati dn of dgesjumh(stream FellBx Mheisitie fgeanoPdVhatlich8vassepas aff i steages. - 12
Overhead stream A-1 | s fed.into the divided-wall colum F. On

di still ati ofeWersluggeno]the patition gansy WanePERasedaf lesniher 8d %byoueishios by wei ght
2,2'-MDI, 7543 o] : " 12 . i ‘- NDT ,were
drawn of f (gf'r Ieyg%nl’ Ilggl)ﬁv)ﬁy %Zglﬁgﬂlwg?ﬂv&r@hngaﬁ q%svégﬁggﬁ%\ﬁg\%ﬁ‘tp@eo VEGE98 (0. 4

kg/ h) was dpeassureif thatdititkel-tvall tolimm 0fvat benteelRefux (S tHeaRdmlfatd | 1) . The side
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zone, was c8 guPYnt vassl Lzl vasd gyl sighesite stpeam disgharges®ink by wei ght

2,4' - NDhy angy,45. 9 - - e rhea ressure 4,n the
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was 21:1, whadtenatiomamehad 8lsepiratibiestaged@bstd SAIMKcpaha60Ra@RIYlow. 10 The
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and 6 separatton
were woven fabric packings with a specific surface area of 500 m?m?. 67 % by

15 weight of the liquid were directed into the pre-fractionation zone and 33 % by

weight into the main fractionation zone.

In order to achieve higher punty of 4,4'-MDI, streams A-III and/or F-1II could be
transferred into an additional distillation column without a partition, for example,

20  for flash distillation,

Example 3

A single-stage distillation was performed with a divided-wall column E as

25 illustrated in Figure 1. 6.33 kg/h of an isomer mixture composed of 0.6 % by
weight 2,2'-MDI, 10.8 % by weight 2,4'-MDI, 87.9 % by weight 4,4-MDI and
0.7 % by weight higher boiling impurities were supplied to the divided-wall
column E (feed stream E-I). The bottoms stream E-III was 0.4 kg/h and was
composed of 99 % by weight 4,4'-MDI and 1 % by weight impurities. The

30  overhead stream E-II was an isomer mixture composed of 2.4 % by weight



stages below. The material exchange nenbers used in the divided-wall colum
F were woven fabric packings with a specific surface area of 500 n2/nB. 67
% by 15 weight of the liquid were directed into the pre-fractionation zone
and 33 % by weight |nto the main fractijgnation zone. In order to achieve

hi gher purity of 4,4'- streanms A-111 "and/or F-111 could be transferred

into an addi tillati thout a partition, for exanple,
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wei ght 2, 4" N0l % B7weighs by wei ght 4,4'-MDl and 0.7 % by wei ght hi gher

boi l'i ng i npurities were supplied to the divided-wall colum E (feed stream
E-1). The bottonms streamE-111 was 0.4 kg/h and was conposed of 99 % by

uel oht 454" 1Momaash bx e HOLARL OB L URSacaThen 30, 0er head, siream BT

was an isoner m xture conposed o Wel g

wei ght 2, 4' {alic penkin§6with%spycifie sgificedrab cfl‘glt)@Imzfr}[hmp,gbymé _;lmjfﬁiﬁ -MDI,

whi ch was dﬁa of f..as a side streamE-1V at a rate of 4.37 kg/h, was 98.9
% by wei ght 198! ﬂﬁaé Heseteriinie tisaRarsEonEmarse arbdB Pinby weigt m:tcdéld wal |

colum E we f ace area of 500
coj U £ YSER TS gy PRSSLISG IR SRES 3 g5 AR

pre-fracti odathage ponewantls I3rdfiat viei st stieptnalisdnergeBoIM whak G| amat i on
6 nmbar. Reflux at the distillate di schar ge

h
sore Sp eatitasote iap S mpr. St gt e HENIUA2 WiShre
10 rectifi C?ép‘aﬂtﬁoﬁ@ﬁ@e&‘ﬂegresﬁ' &AL A98 % seé'ﬂ%tl %g‘%}%%h?yget elngnl at most

4 separation stages ractionation zon st ages
above and 1$paséipasagioielsy Afesmbielfautioddhenmmhohid pEidpanabh 9Rg&one had 16
separation sta above.and 8 separation stages below 15 The over head
stream E- Ilsttcﬁgéndﬁs%ﬁltﬂ%%eﬁﬁ‘ﬁl%’duced for further working up

15 The overhead stream E-II (Fig. 1) could be introduced for further working up
either into a conventional distillation column or into a divided-wall column, the
bottoms stream of which containing a small proportion of 2,2'-MDI may in turn
be introduced into a further conventional distillation column. Pure 4,4'-MDI was
obtained at the bottom of this second conventional distillation column, while the

20 overhead stream yielded a 2,4'-MDI-rich product.

Example 4

A two-stage distillation was performed with two divided-wall columns H and J as

25  illustrated in Figure 3. The isomer mixture with a composition of 0.5 % by weight
2,2'-MD], 11.1 % by weight 2,4MDI and 88.4 % by weight 4,4'-MDI was
introduced into the first column H in the region of the partition (stream H-I, 6.33
kg/h). A highly enriched 4,4'-MDI (isomeric purity 99%) with impurities was
obtained as the bottoms product H-III (0.4 kg/h). The content of 4,4'-MDI in the

30 side stream discharge H-IV (4.38 kg/h) was 98.8 % by weight. 77 % by weight of
the introduced 4,4'-MDI were discharged with H-IV




either into a conventional distillation colum or into a divided-wall
colum, the bottons stream of which containing a small proportion of
2,2'-MDl may in turn be introduced into a further conventi onal
distillation colum. Pure 4,4 -MDl was .jgbtained at the bottomof this
second conventional distillation colum, while the 20 overhead stream

yielded a 2, il o I A two-stage distillation was
performed wt ﬁ%ﬂéie\g}?h ed—g\j\%%ﬁbe(r:o %%%%%é‘ﬂge%\eég nggmid]llil“{fé? FEYEY in
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poi nt was 63BPVE and Srqeparatien stagesdiewv.st r eam di scharge point was 1.8:1. The
rectifigation zone had 8 separation stages, the exhausting zone at nost 4
separation stages. The pre-fractionation zone had 8 separation stages above

and 16 sep@habvaheslmgést Bellovds a]ihﬁadi@tinﬁixfdrééﬁﬂc%@éiWitﬁﬁs&:%ﬁ!@até"ad 16
separation stages above and 8 separation stages below. 10 The over head

product H 18"HBSINATHoRAFRIONAVRich meedadrtp bR derthar separatetipanderdo pyrdoaps i n
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was thus itroduced into the second divided-wall column J in the region of the

15 partition.

The bottoms product J-1II from column I was 4,4'-MDI (0.43 kg/h) from which

2,2'-MDI had been removed and contained 1 % by weight 2,4'-MDI, relative to

the isomer content. The side stream J-IV had a composition of 0.05 % by weight
20 2,2'-MDI, 55 % by weight 2,4'-MDI and 45 % by weight 4,4'-MDI. The 2,2'-MDI

was discharged from the system with the overhead product (stream J-1I, 0.15 kg/h)

of the composition 23.5 % by weight 2,2'-MDI, 75 % by weight 2,4'-MDI and

1.5 % by weight 4,4'-MDI.

25  The overhead pressure in the divided-wall column J was 6 mbar. Reflux at the
distillate discharge point was 21:1, while it was 1.4:1 at the side stream discharge
point. The rectification zone and the bottoms zone cach had 8 separation stages.
The pre-fractionation zone had 8 separation stages above and 20 separation stages
below. The main fractionation zone had 22 separation stages above and 6

30  separation stages below. The material exchange members used in the divided-wall




thus introduced into the second divided-wall colum J in the region of the
15 partition. The bottonms product J-H fromcolum J was 4,4'-MDl (0.43
kg/ h) fromwhich 2,2'-MJ had been renoved and contained 1 % by wei ght

2,4 -MDl, relative to the isoner conten%b The side streamJ-1V had a
conmposition of 0.05 % by weight 20 2,2'-MD, 55 % by weight 2,4'-MD and 45
% by wei ght 4;4' - M) he 2:,2'.-MDT. was. .di scharged fromthe systemwth the
over head prézg%Pn sf?%gﬁ?ﬁq$%?°8? ¥¥dﬁﬂ33ﬂ6¥§#ﬁﬁﬁéﬁhﬁﬁ%PfﬂEHnﬁsf5 % by

wei ght 2, 2' -6VD¥, by Abei¥hiayf theiigill werddirdWild iandnd p2-Ra ¥ nNel 4,4 -MDI. 25
The overheaq‘gyessune in the divided-malf coﬂuﬁn J magm%&ﬁg%$?h ef | ux at
the distil Xt byivwesbirige thematn freeiopatian zoski | e it was 1.4:1 at the side
stream di scharge point. The rectification zone and the bottonms zone each
had 8 separation stages. The pre-fractionation zone had 8 separation
stages above\laRdgRtheSaratioh habehB&Sihe P! Qi1 ik Ld); lopation zone
had 22 separatjon stages above and 6 3(% separlalt ?@%@%é{%ﬁ%ﬁ)ﬁge&&rpoﬁﬁe

materi al ex®OhdigEatinantésto basiaderitnod thet sl eteidliswalely fot acphipde ahd\Wek € Woven

fabric packings. wth specj,fic surface. area of 500 m/nB. 67 % by wei ght
of the Ii qui‘%‘%‘isk}e"r“ o3 PeRpateiinoY WBSEp@é‘?qdrlaélﬂq Fhutthew depatingfiem B8 % by
wei ght i nt ogpiRean®dcBpd b6 I j 3 : e.l:-nvention has been
descri bed inpdetail ?n t he fg?gggﬁﬁgggﬁﬁngﬁgk%ﬁg%ggghng¥&?¥1ustration, it
is to be understood that such detail is solely for that purpose and that
vari ations can be nmade therein by those skilled in the art w thout
departing fromthe spirit and scope of the invention except as it nay be
limted by the clainms. -16 WHAT IS CLAIMED IS | A process for the
distillation of a m xture of isoneric diisocyanatodi phenyl net hanes
conprising 2,2 -diisocyanatodi phenyl 5 nethane, 2,4'-diiso cyanato dip
henyl met hane and 4, 4' -di i socyanat o-




di phenyl met hane in which the distillation is perforned in at |east one
stage and a divided-wall colum is used in at |east one distillation stage.
| 2. The process of daim1l in which the mxture of isomeric

di i socyanat odi - 10 phenyl net hanes conprhggs 75 to 95 % by weight

4, 4' - di | socyanat odi phenyhnet hane. 3. The 'process of Claim1l in which the

distillatio red.in . two stages with a divided-wall colum in the
second di stmfiékgﬁugzﬁi% 4. The process of Claim3 in which overhead
product fromthe first distillation stage is introduced into the

di vided-wal | colum of the second distillation stage. 20 5. The process of
Claim| conprisi nypsubjselot thegliditlationss phoduetofisoeriche divided-wal | col um
to further distil)ation. g The process of Caiml in which the _
distillation is j¥FPIPR¥A lipHeIt%e@ﬂ%@‘éé‘é’mpélﬁmgéhlfiidv/lﬁfat_efdnaétac!ilph@mzf!luLm s used
in each distillaty t ageq:: rQCess o aime6 in i ch overhea
product ?r om t he n:‘léﬁri]asnt% %?o?la%%a%&/?ﬁrb%é%rlﬁlﬁﬁ&a?% a?‘?‘n%‘dﬁ’ﬂﬁ?é&aqam'o t he second
di vi ded-wal | col dmphenylmethane in which the distillation is performed in at least one

stage and a divided-wall column is used in at least one distillation stage.

2. The process of Claim 1 in which the mixture of isomeric diisocyanatodi-
10 phenylmethanes comprises 75 to 95 % by weight
4,4'-diisocyanatodiphenylmethane.

3. The process of Claim 1 in which the distillation is performed in two stages
with a divided-wall column in the second distillation stage.
15
4. The process of Claim 3 in which overhead product from the first
distillation stage is introduced into the divided-wall column of the second

distillation stage.

20 5. The process of Claim 1 comprising subjecting bottoms product from the

divided-wall column to further distillation.

6. The process of Claim 1 in which the distillation is performed in two stages
and a divided-wall column is used in each distillation stage.
25
7. The process of Claim 6 in which overhead product from the first divided-

wall column is introduced into the second divided-wall column,



