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Methed for purifving residues containing Bsocranates

The prosont nvention comprises 8 provess for pwifving bocvamte-comprising

In the production of dilsocranstes in ndustes, 2 predontinanty polymerie residue

o

witeh can sl comprise s&g;ﬁﬁ At proportions of waable produst i oblained and

.

noRdy o be separated off 0 hopwove the viddd of the provess In addiion, the

b

mopemeric disoovanatey me nenally fosis, s el 2 content of monomeris
ditsoeyasate in the residue can make 1 hazardous 1o handly, for example for dlsposal.

Depending on the natwre of the isoovanate, the residue 1o solid or forme o highly

WY

/{4

viseous, stioky and spvordingly diffiontiio-sonvey

rocossss for separaling monowmene disoryanaty fom residues Hrom the phosgene

provess are kuown i peinciple.

US 4318083 desoribes o prooess for sepusting off monomerle  diisooyanate
gomprising oleene dhisocyanate (T whoss mothad of prodaction s not deseribed
frther, by memmn of an aglisted and selfcloming evaporator, Linder the meaction
conditions disclosed (wmperature: T2 pressues 130 sy Hgd, TIH fens w
porans, heittle solid which is converted inte 8 fowable material by the milling action

of

rtqf

he internaly of the vaporiser,

¥

This sahation i consequantly not applicable o disocvanates which do sot e beittle

residuey,

EF 636 368 Al desoribes 2 process Ror sepatating wonenerie dilsocyanats Bo

&

praduction reidiss of toluene ﬁiﬁﬁs’.&%‘@*}l‘ ate (TR, whoss production s not doseribed

Tarther, with addition of Mgh-hoiling hvdworarbons such 2 bitumen o avold dust

83

formation. Heve toe, 3 Howable product iy oltained in 2 paddie dover and s can be

49

discharged by nwmns of a transport serew or star freder. A disadvantage of the provess



L5

P
o,
oo d

Lo
L]

A} i\}
S

§o
Ly

sk
P
De]

W3 EERR T i

iy the need o provide wad handle s additional aotorial, namely the highdadling
hydravarton, to the plant. Comparad 16 2 process which makey do seithout auxiBianss,
there I3 again inoreased fonmation of wastes which have v be disposed of in & landfill
2y i &»32}{“{»}1&{.\

&3

N 3.962,728 proposes, for dilscovanates wideh Dom viscous Hquid residuss, eg

e

R IPIM o HIZMEN, and which come from 3 phosgonation procsss, the wse of an
gegporative drver which i divided into 8 heating »one {empersturer IMAIREPE
pressurer -5 mun Hapd oand g cooling mone {lomperstues I00-120900 pressure
538 o Hy Ay o vesdt of the cooling o the dowmtrearn cooling wone, the product
selidifios tn the appantus to forns 2 heittde solid which, affer Sne milling, & disehargsd

a0 & Hoowable solid by the internals of the spraratus,

A dissbaantage of thiy iyt the dividon e 1 heating wone snd 8 cooling sone
within the qoparatus osuses stwrbagp problens and I pasfiouler leskage problems

e

bevause of the diffiren expansion. Tn addiion, the ensrgy conuumption & norsased by

ths coutinual et fow fron the heating sone isto the conling one,

WO 20003675 desorites the recovery of dilsoryanate from roaddue desuns by psans
of paddie devery, The d\zmmsmm can proturshly be oblalned by phosgonation, hat

weald alsn be conestvable for them to be prodduced by means of & uren process,

DHisocranates ave desoribed sy "l custemary  fovelonliphatic and aromatic

isoryanates”

A disadvantage of all the shovamentioned documents i that they ave conperned with
ditsoeyanate produetion processes based on # phosgevation. The restdues from thess

S

provsases have  sipnificant chiveine soostent which, Sostly, caoses comesion and
therelore places seeere domands o the mstenis! of construction and, sscondly, have &
completaly different beeprodiet sprotrom tan rosiduey which orginste Som g

phosgone-dree process.
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A frther disadvantage iy that the processes disclosed do not differentinte betwesn
diisnoyanatey scconding to thelr ontonial properfies whivh make the dilsooyanates

sore or leas suttable Rer recovery,

i solids are formed, these haovs o be beittle and ) viscous Houid residuss ses formed

theve have v bo converted e a brittle salid

It was therefors an obiect of the prosent Invention fo provide a process or suparating
worwvners fom diisccyanate restdoes, by mgany of sehuch the residoes can by trosted

v

in a technologieally Smple msnnes,

This objort it schioved by 2 procsss o7 separating mononies o 8 dlisooyanate
comprising residie o oat lesst one apparates in which the vesidue forms a highe
viscosity Houid sndfor & nonteittde solid during the total residence time tn the sppersius
al & fnpersture of from 210 o 33P0 and & pressure below 300 hPa and iy discharged
from this apparsiug by a broed teanspon means for novsolid media,

&

it iy an advaniags of the prosent wvention that the discharge of the residus which has

e

~

beeny deplatad in monemer from the spperatus s simphified by means of the seleatsd

spparatuses and B s als not necossary for the residue 1o have o fornn o beistle solid,

o

Dissevanates whoese residues can be treatsd in the provess of the nvention we

{evelmaliphatic dlisooynanies, partfcudarly proforsbly dilsooyanates having fom 4 o

20 cwrbon miems, Exaoples of customary diisccvanates are aliphatic Miisooyanatss
such RS fstramethyisne ditsooyanate, hogarnethyleng ditsooyanate
{1 odiisesranatoboxans, octamethvlns 1.8 3\0&\*23&: decamethylsns
Litaditsooyanate, dudevemethyiang L ddisnoyanats, tetradecanethyions
Liddisoovannte, dervatives of Iysing difscoranate, ranethyiayivions difsocyanats,

wimethyihonane disooransie o otremethyhexane difsooranate and eyeloaliphatic

&

sisooranastes sueh as L L3 or L-Glisoovanstoovclvhamane, 44 o 24

diisooyanatenyelohenyDmethane, T-isooyanaie-3, 1.5 trimethyl-S-Haocyanatamethrl

e

Adusd tsrovanatomethyl volohexses,

s

syelohexans {isophorone disoovaaaiel, 1.3~ or
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A& o 28-disecvanato-Lanethyvlovolehesane wyd sl 3 fwr 4, &

¥

f AL Idonane tsomer m

s

{or Mrhistisocyanatometiehiniow

b
ot

Awmcatg these, profiranee I8 given te L &dilvoovansieherang, 44 or 3%

hotd )

difisseyamatooyeiohesyimethane sl Pispovansiond, 3,5 trismethyl

&~

S-{isvovaniometivDovolnheoxane, particdarty

]

rofvrably La-disocyannioharan,

Croloall gha*::i“: tsocyanaies we sooyvanstes which comprise ol least one oyclesliphatic

Aliphatie isocvanaies e fsoovanaies which have exclustvely sovvanate grows which

>

ave bevand 1o steaipht or beaneched chan

Rody

%

e

Por the

vy

apposes of the prosent patemt applivation, the expression {oveloiliphatic
§ = -\

fsooyanaies &8 wed as an sbbreviation for oyclogliphatic andfor shiphatic snevansies.

As monomercomprising rosidues o be teated in the mocess of the fnventlon, it i
posathle e use the residues of {ovels) aliphatie dilsocvanates of this kind whose
mpuene-comprising residues form 2 hghovispostly laguid andfor o nonbrittle solid

during the entlre residenos time within the apparatus wnder the conditions evailing

For the prosent putposes, “highovizoosity™ means a viscosity of more than 100 miPas

i gocordaney with DIN EN I5Q 3219 nader the conditions prevatling In the gpperstus,

For the prosont purposes, the oxprossion “paste-like’

mediam which comprises solida g, 8 cheslogioal tome, ts able o How under e

Ny

conditions provailing W the sppantus bat & notable o flow wnder the sole tnfluence of

gravity

For the prosent puaposes, “beittle” fx the proporty of muderials which couses tham to

bresk or ruplore wnder load, Bedteness genendly sppesss below & bramsiSow
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?m*pxrmu Te above which the materiad tv plastic. Britle msteriads are ones which

dinplay & steep Hooke's law bne o the propoctional region of stratn and stross i the

£

stressestrain graph oblaiood when g spociman is loaded with @ tenstle fivee ¥ and the
rosulting longth change &L is plotted apainat it with the Hooke's law line ending when
Tractues ooous,

<

fn peneral, disoovamales ean be obdaimd  bulostially coxentially  sither by

phosgonation of dlamines: o by pocesses based on the processes desoribed i

DEAC 20 85 309 and DE-A 2404 773, or by phosgeone-free provesses (dissociation of
blrethunes)  se Jdescribad, for example, i EPB 126289 (URAL 586 678
ER-B 128 300 {US-A-4 356 678, BF-A 3535443 (US-A-S 087 739, EF 388 838 AR

st EPA 36R TR,

In a phosgene procsss they e prepared by phospenation of the covrssponding

{5

ks

diamines and thenmal dissocistion of e Jowbansnyd chloriles formed w
intermedintes. Ixoovanatex sriginating from 8 phospenation process pengnally have g
total chivrine onfent of 100700 mgkg. Righ-bothng impuities which ocay e

predoninently shlorine-comprising sscondary somponsata.

In pheagene-free processes, also veferred 0 ae urey processes, they ave preferaldy
prepared by thormal dissocistion of the corresponding carbamaies. Thig dissocighion s
varvied out i tomperatires of Hom 150 to 30000, usually in the pressnee of catalyaiy,

The dilsocvanstes and alochols fomed i the dissocistion are removed Som the

regction mbties end purifisd, useally by distiliation,

Ditgocyanates oblained by the Intler process Bave g towd chilovine content of less than

80 mpfhg, proforahly loss then 80 mghy, pasticubuly proforably losy than 40 mgfkg,

o

< preferably leas than 30 mgkg, By particalar less e 10 mgdke snd

>

very pavticnlashy

"-4/
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profered emboditaent of the presomt Invention, dHsorvanste-comprising rosiduss

X SRR

v

originsting fom 8 phosgane-free process are assd.

i1 dilsooyanate~comprising residucs aniginating om o phosgene proosss am wsed,

3

camt b uzefil make the apparates o lesst partly of steindosy sieel 8 the thermally

streased regions at which the apparatns iy exposud fo the ehlotinescomprising roxidue,
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defines siaindesy steels sy steels which

&

comprise at lvast 1.5% of chrominm and not more than 1296 of carbon. Prefersne iy

x 'y

on giver i using spparstuses which o made 8 least pantly of nustenitic anddor

,;,

2o
o

2

sustenitio-forritie stoels in the process of the resation.

Auntenitic stoely ave steels having an awslenitie latee type §fy phase} st 209C, They

o)

mreforabiy have & Or comtent of from 16 1o 280 and an N content of from 3.3 o 3’23%,

N

and alse, i appropriste, proportions of 8 {op fo 038%), B (op o 00455, Mo Lup o

ToGY ST (up te 4536 Cu fup o 4961 N {up to G23%) andior M {up 1o 10,939 and

8

alne poasidy T fup o U700 anddor NB fup o 1350 The carbon contont is generadly

@
W‘,

Below B150%. Among these, the high-alloy sustoitis 18 chromivmasnicke! stusds wee

~

o &

partiondarly preferred,

o ~

Austenitie-fersiie steely have a twoephase wicrostraciure comprising forne and
auslinite and having & propesrtion of forrite of about 608 I usually comprises 1938%
of O, 35-8% of N up 1o 4.53% of Mo and, i sppropriate, proportions of Ma {up e

%), O fup o 288 N up 1o 0.35%), W np o 1I0L 8

d

ancfor P {ap 1o GO35%0). The gachon content & gonerally %“\ Sy 083\

Very particularly proforred materials arg the sustenitic and sustenittio-ferditie materialy
dosoribed i DENCGEN 1008&1 and especial preforsnvs i given (o the nateriale 1L4A30
{Falk steel), L4541, 14571 and 14462 and slso Hustelloy & and © and simonium

The specifiod puerialy in avcordance with DHRGEN B correspond spproximaiely

&

w0 the follewing materiads in am

i"J:

cordanes with AlS {Amenican onand Stee! Institutel,

Uy (Unifiod Nombering Systenn, S8 (Swedish Sandacd), AFNOR {Association
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Fronvaise de Nonmalisationy), BS (Hritish Stenderdd and HR (Japanese ndusteisd

LAGEZ (X 2 OrDHIMoN 22 3 3y UNS: 8 JIROE, 8% 2377, APNOR: £ S ONDU 214

BARIR X 1 WiGMaCaN 28 20 S UNSO N OR%M, S8 2582, APNQOR: & 1 NO

TASST {0 0 O IS M AISE 331 UNSS

IR0, BS: 331 8 51 8 BUS 32
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PASTE (X & UrNiMoTE 17 12 2 AISE 316 TH UNS: 8 31835, 8% 2

CZ?

» AFNOR;

SeEUNDTITIL BR 3308 3L, B8 SUs e

Among e matenialy Bsted, thoge having relatively high propontions of chrontum,

pper, molybdeun andior mickel are sdvantagenus

fn a proforred cmbodiment of the present inventiony, the diiseoyanste-comprising

g

residue oniginates from g phosgene-free process,

Sivuple trensder of rosidoe work-up mothads Fom phosgens rooesses i noy poasitde,

sines produet streams In phospene-free provesses have # pompletely different by

NN

product spestrum and consequently alve poss different separation problems,

Diospite the altvred byeproduct spestrum, the procesy of the Invadion not ooly mekes #
possible o rooover moncmerie dilsocyanate comprised in the residus bt abke o
recissociate monowrsthane andir diurethane and abye ofher usable products comprised
thevetn, so that the offective vield of monomerde dilsocyanate 1n the process of the
wmvention is higher i the case of the residues from g phosgene-free mocess than in the

o X

casy of restdoes from a PROSSEW process,

R
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A typical phosgene-fres preparation s describad, foo exampls, In BP S86838 A%,

P

colmn &, Hoe 31 e oolunm §, Bne 3%

For the proparation {wothane fonmation) the dlamines cosvsponding © the

35

ditsovysanatos are ponomily reacted with wen and av alechsd, i sppropriate i the

s
-5

wesenee of diadkoyl cwrbonates andfor carbaumie esters and i appropriste in the

~y N

presence of catalysis, 8 tomporatures of froen 158 to 30000 ung

h

era presesure of Hom

5

gty

{1 to 66 bar for from .3 {0 30 howrs. Aloohols used are preferably methanol sthanel

S € 3 . &

or nebutanol, This reaction ideally forms the dlurethansy which are dissociated 0 §

the diisovyanaies o s subseguent step.

Qe

The rosction mixtwre sompriding the dursthaney obained is then contivuously

dissooiated thermally at tomperstures of from 200 o 300 aod wader g roduesd
prossare aof from 81 o 260 mbee iy the prossae o preferally in the absenve af

By

sodvents b the gud phese and preferstdy in the prosoncs of catalyvaly in ¢ suitable

7%
o

apparatus, The conversion of dinvethane o ditsooyanaie W the sppamtus Ror the

T

o

thermal dissoctation can be chosen essontially froely as a fuwtion of the urethuns used

and iz advantageousty i the range fom 10 o 85% by weight of the amount of
weethane fod i
The undissociated part of the reavtion mixturs, whivh covprises vureacted dinrethanes,

oligonres-dhaethanes, highboiling olipomers sl other rousable and unusable by
products, iy separated off| discharged continuously from the dissociation apparatus and
wsed dipectly on, U apuropdigte, after reaction with aloohod I the procsss of the

renntion. Such a reavtion (reformation of urethane) can be carded oy, for example, a3

siesoribed fn DE INR3851T AL povagraph 8033 wihich is hereby fully lovorporsied by

X »

The dissociation produsts foemed i the ol dissoctation, wiich are soniposed
pradominantly of aleohol, difsoovanate sud partially dissociated wethages, any than
separated, advantageowsly by wmeans of one or wove Jistifaion cotunng, preferably by

rectifiontion st temperatieey of fom 100 0 220°C and & presswre of Hom 1o
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206 wibar, oo adephol sl & orude ditsacyanate arixture having 8 dizooyanste contend
of from 85 o 99% by woight fpunficstion by distiHlation) The distillation ol
senemntly have from 1 oto 3 theorstival plates and are of a construction kunsen per e
The relathvely Mgleboiliog bye-prodocts obiaived In the sepamtion by distillstion aad in

particular the undissecinied and partislly disscciated polynnothanes oo Hkewise e

% §N

treated in the process of the nvention,
The restdoes obtatned from phosgene-froe provesses have o chlovine compounds g

hysproducts and therelors possess, ® 2 result of the awihad of production, &

fdanentally differsy bygwodiet apectrony o pastictlar, owmoursthanes andéar

dusthanes and alse sliophanates, bineols anddyr weoidiones e comprised a8 By
products 1 the reaidee and can be at least pantly recoversd sccording to the invention

by theroal redissociation {0 form dlisooyensies in the apparatus

X

An addiional advantage of the process of the nvention Ry residues obtatsed fram s
phosgenslie process s that there ave generally no particular seguirenumts for

Lorrosion-resistant atenialy, 5o that the matorials from which the spparatus is made do

o

provess, but instead the sppanius can e made of nottaad steel i.sa addition o st &it.E{?&S

»

moaterials and i preferably made completedy of norimal sse

As residue which is fod to the spparsiu, it s possible o use, for example, 8 high

botlepcompising distitlstion oy rectification residus from the reaction produst mixturs
\' t

from dilsovyanate foomation. Distiilaion spparatases ane genevally oporated &t from |

1o RO mbar and &l 8 omperatiry ot the hottom of Fom 100 o 24090 The residues are

f7’

gonseally obtained as bottom praduct,

The residues from phosgens-fres processes weeally somprise not only monomeki

XA v

ditscovanate bt alse By polyisoovanstes, i parlicalar polvisooyanste comprising

)w

wretdions, buret andfor sooyanurate groups. 8 i g feature of disooyanate which has
been proparsd by a _pi}aggss’-}se«fm& procsss that the sosidue alse comprise

sonowrsthanes o lurcthanes, allophansies sndfor nesss which can be ot leayt partly
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redissociated toto produst of valve, In particular monomerie diisocyanate, nnder the

rt;

separating sonditions used aeconding to the ivvention,

The content of monomers v e residoe deponds an e precading isolation of the
ditsooysnsie: The content of monomers cun by wp 10 5096 by welght, prafinadly wp i

3
3

8% by weipht, partivularly proforably up to 0% by weipht and very partiouiaddy

proforably op o 60% by waig

The monomercomprising residue which 8 fed into the appasstes Ry monomer
reeovery will In the prosent text be rolorred 0 av “rosihee™ in the interesiy of
sumplicity, while the output leaving the sppasatus will, for the purpose of making &

distinction, be referred o ay “reatdue depleted in monomer™,

For the present purposes, the term “apparstes” el ¢ @ procesy enginesning
spparstus fn owhich the monomer o by sopnrgted off Som the residue and
4 §

subsequently be discharged.

The monomer fa separated off from the roaidue by means of 8 distillation andior

stripping process; the residue s mixed in the sprerts.

&N

The sanperature of the residus within the apparatus 13, sovonding to the vention, from

Q1 o 330, pretorably Hom 223 o M0, paticulady proforably from 3% @

a,-)-e

IROPC, vory partieniardy proforably from 248 o 275°C and in peticubir froan 2858 to

X

A aresult of foweboiling sonstitusnis being deiven off Som the withis
As a result of lowebo wastitvenis belng do i the residoe wath

N

e apparatus, the lempombtis of the residue within the appasstus il genesally

The rosidue can, & porhonlsr composiiions, fond © foam, and o such v ovend foan
formuation commences ol & pertioder Jower temperatrs it end deoresses sgeinat sy
gpper tompersture lail I this 5 the cese, an advantagecus oobodiment of the
fmvention comprises introstucing the residue into the apparsiug of & tompersiure wiich

Y

$o above the Teraperataes ol ot which Bam formation devreases again.
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The temporature et which the residug fa introduced e the apparatus is preforably
more thay 1300 and leas than 24000, pertionlaely proforably more then 180°C and
besx thae 2207, very parlicudarly proforably wove than 180 and boss than 2100,
The prosswre within the sppecatus 8, according fo the fovention, below 300 bRy
prafiorably below 200 hPs and particidarly preforably under 100 hPa

The upper residence tme el within the appanstus 13 ponsrally up to § housy,

ted)

s

preferably gp to 35 hows, paticalady prefeobly up o 2.5 hows, very particudarly

preforably up o 2 hours and esprotally up o 1.8 houny

The lowse renidenes time Bt within (he appamtas s, sccording o the fovention, st

feast & minutes, proforably af lsast 10 nunuwes, parBicadarly proferably st hast 18
miiruates and very pretionlarly proforahiy s losst 20 minutes,
Acgording i the vention, the apparsius bas » forend discharging avtion. Hers, the

o

termn “forved dischorging action” tnchades the case where the dscharge rate of mserial

¥

1% worvasod by structueal mossimey over the patunl dischargs rate extablished under

R =

the sction of the eartls gravity,

I addittony, 1 by uselul o oonfigure the apparatus so that i has & forced tnsponing
R RN X P

antion anddor 8 transport gradient oy wansport of the rexidue within the sppamstus.

For the parposes of the present vvention, the teeny “foroed transporiing sotion™ messs
that the rostdoe inbrochosd tde the apparatis iy moved twough the sppevatis by

introduction of mechanioal snsrgy,

The wamport throngh the appacatas has low backmixing or i free of backmixing.
These transpart characteristios ave vharsetrized by & Bodemtsln munber of at least 3,

-
“n‘

proferably at lemst 5, partionlarly preforably of least”
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To narrow the residence tme digributon in the paddie dryver, the interior spage in

which product is present s preferably separsied inde various sepments by mesns of

orifice-type plates. Particular preference is given to using & least two plates,

In g prefored ombodiment, axial transpert throuph the apparatus i effected by

instatiation of travaport, knsading andfor mixing slements, Ror example dise elemsats,

shafts, scrows, blades, wipsrs ar rotors,

A mechanical snergy inpg inte the appasstuy of § Wik or more s genemlly
piticient, proforably fom 10 or more Wikg, ;m“iimmiy preferably 20 or more, very

partioniarly preforably 40 or move, in perticudsr 80 or more and espocially 100 Wikg or
wre. In general, an energy inpat of move than 200 Wikg brings no advantages. The
specific power input indicated here 38 the power mtroduced e the apparstus per

amous of reaidue,

Preforence &3 given to the paddle dryer having Preed transport in the axial direction
The forced teanspert is achieved, for example, by inclination of the surfaces of the

transport slements,

Furthermore, it i advantageous for the paddle dryer t© have forced cleaning of the
interior swrfaces which are In condavt with produet of at least S0%6, preferably at least
G60%, very partiondarly proferably ab least 70% and specially at loast 80%, of these
interior surfaces which are o contact with product. The forced cleaning is achieved by
the proximity of the traveport elaments to the outer wall or by the proximity of

cleaning hooks to the transport elements,

In addition, not only monomeric dilsecvanates bt also subssquent prochucts thereol are
revovered by means of the process of the invention, a8 loag as they are vapalde of

being separated off sudior redissociated,

The residoal vontent of monomers o the wesidue deploled In mononer after the

separation s generally less than 209 by weight, praferably less than 15% by welght,
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particularly preforably foss than 10% by weight, very pastiowliely proforably fess than

X W

3

350 by weight and by pantionds

According to the mvention, # san be vselial for the moncner not o be separated off ag
conspletely oy the apparstus would mabe possible i s would resall i the cutpw
becoming solid, Invtead, § wakes good sonse acvonding o the nvention to lesve part
of the monemer in the veaidue depleted fn mononue which i discharged fom the
apparatis o this casec i iy results B the residue mot becoming solid, This &
particutarly usefl whew the savings due o the shuplified appoestus wore then

compensate fiy the loss of monomers

In thix case, the residual content of monomerns w

’ﬁ

sepavation Is g‘*ﬂ&iﬁiﬁy froun,
for example, 1o 23% by weight sad peeforably from 10 o 209 by weight,

N

o sepavate off at keast pant of the monomer compeised in the bottom praduct before

P

son hefore 8

Voo
o]
o0
s
s
i
54
o
fooead
o
A
oot

he apparatuy, Moan opionadly be wefud o sobiectthe residus to s

X S

troduced nde e appanatus.

s
o
s
%
-

Buch a preforably singlesstage, distillation iy proferahly canded out in o fulling Silm

svaporatorn, @ climbing Slw evaporaton, @ thin Hilm evaporaton, 8 long-tube svaporater

.

or & helicad tube svaporator, particulady profonably i a falling Sl evaponnor,

Such o singlestage distillation b gevesally cavicd onl at BO-230°C, proferabiy

HG-300°C, and o prossure of (.1.40 wibar, proforably 530 mbar,

ot

o~

hen ;mﬁara%s-i}* be {srai e the x?sztixme formation stage andior puvificstion by

The residue fed o the spparstus i geneeally Haguid, Kghly viscous or pastedike,

3 v

preferably Bonid ar highly viscous and ofton has 8 viscosity 8t 2 tompontiee of 1380

TR

of np to S0 mPas it accordance with DIN EN 8O 32
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Avcornding o the hevanstion, the process is carried out 8o thet the residue fod In frmea

Hghevisposdty Well andfor 1 nonbeittle solid during He ontire residence tow i the

apprralng

Avvording to the vention, the process s cavied out o that the residue leaving the
apparates sfter being depleted I monomer i3 discharged withowt cooling a8 & high

N

visensiy Hawld, a8 o nonbeittle, cohesive solid whivh does net underge powder Sow
and i not Hee-flowing wad nader pressure o be companted I w paste-like fashion

< S N Sood By ~ 5 X WS 3 Q48 Ay
sngvor be plastivelly deformed and bas o vield point of groster than 1 Néim®, preforghly

greater than 100 Niw®, pavtionlasly proforably gromer thay 500 Nom

The advantages of the provess of the Inventinn ars that the suiput does not form sy
dust even withont the aved 0 add Mgheboiling hydrocarbons and restdue phases whish
are mot brittle can also be discharged Srow the appasatus i dhe process of the

wrvention, so that g coecling sone within the appavatis cam be dispensed with.

The density of this cutpt 18 psually from 500 o 3000 gd, profonably from 600 ©

1000 pfd, particnlaly prefocatdy from 700 w300 ¢ and very pactivnlaly preforably

&

The sppasatuses smployed fo the process of the Invention are apparatuses with fvesd

discharge.

To obtain improved sepacation of the monomers during pussage of tie residue through
the appassiug, 1 iy weferred that the apparatie hay 8 Bodenstein nomber of at least 3,

partioularly proeforably at loast § and very pactieulady preforably st least 7.
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Preforved designs of such appataboses are

g} paddie dryern without cocling zone and with forved dischargs deviess,
by extnaders with venting fhetlitles and

o) vertiond thinilm processors with forond discharge devicss,

a} Paddie dryers withow! vonling rone aud with foveed discharge deviesy
To gontter the dissdvantage of the prive ant, the paddie devers wsed according to the

imvention s not separated into hesting and cooling sones, Lo they have no sudden
drop in the tomporative by omwh move e 10000 e desoribed I US 3962728,
Instead, the fempemtnre of the rosidue nercases during pessape of the residus through

23

the spparatus, preforably with a temperative gradient which changes by not wore than

&

SN duoring passage of the residue tecugh e spparats and partioularly proferably
have no signiSvast teraperatore change dodng passage of the restdue through the

spparatus, Lo, leay than 20°Q and o partiouder ey than 10°C. Ax o result, the sreegy

consumptivn of the appavatus i considerably reduved compared to the prior st and no
slart-up problems occur @8 8 conssguonee of sepansiion into a heating sone and &
conling zone

Such paddie % have an exsstially horizonts! structure, toanspont of the e I8

4%
e

generally effected by moans of ons or two mixing and kuesding shalls in the interior of
{he sppasatos. In the specialigt Blorature, these gppasatuses ave alse referved o as

patticlo bed ronctors, knoading dryers oy brsading ssaciors.

Heatlng ts effected via the wall and v be offected in auy way. Heating s prefovably
effeuted not only vig the cuter wall of the apparstus but alse vi the internade such as

A

cieaning hooks, segmenting rlstes and kneading shafia,

1

The thermal energy Introdhwed o the reaidw vig the wall s wually more than

5

ftt
L

Ky of residue and fose than 2400 Kikg of rostdue, preforadiy more than

230 kMg of realdue and fosy than 1RG0 Wk of residue, particnlaely proforably mors
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%

than 3 kikg of residue and ess than 1400 kg of residiw and very pastoutarty

sreforably mone than 368 By of residue sud less e 900 Mk of residus,
Xy

g

T hopting sovtion for the residus stream lntreducsd nto the paddls deyer preferably
paakes up mers than 1O and less than 7050 of the total longth of the paddie doves,

preforably more than 3% and loas than 60% patienianly proferably mors thaw 30%

and e than $0%, of the total feagth of the paddie dryer.

Such appacatuses am von by, for oxample, List AGL Avlador!, Switverkand, wader
the trade name Discothorns® B or LisCCRP or AT and by Buss-SMS&Cunzler Gmbi,

Butsbach, Germany ander the names Reapol¥ or Resstotherm®,

As discharge devices for forced discharge of the residue deploted in monomer obiained

after the monomers bave been sepoested off, which scvording to the ovention &k 8

&

sighly viscous Houid andfor o nonbrittle solid, 8 & possible © uee, fixe examply,

g

sovews, peefirably bedn sorows,

Furthermore, the paddie deysr s praforably operdted i conjunction with a vapew

1/4

andenser by means of which the monemer which hay been separsied off can be
recoverad,

A preforred ombodimen of the present process comprises Siling the vsable volume
i E §

the paddie dever weith residug © an extent of saly

partivulaely preforatdy 40-75% and very pactivularly weferably S0-

This v advantageons in that & cortain dogree of foaming of the residug in the spparaiug

X

ix possible as @ reandt of such inconplete Hlling

Ty Extruders with verting Saeilities
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As an slicmative, the monomess own alse be separaied off In an oxtrudsy which s

provided with at feast one venting fhoility, for exatople 8 degassing dome, via which

monomer wisioh has been separated off can be disehaeged

For this purpose, the residue ix pushed againgt, for sxample, an orifice plate or dotted
plate under reduced prosenre and st the indicsted tomperstire. The kneading in the
interior of the ootruder rosulte In mibving of the residoe so that the monomer iy doven
off and removed from the extrnder vin e venting Sicility. I &8 ten condensed and
ntilized in o s koown per se.

This alternative 15 proforsad parficularly whes ondy small smounts of monomer to ke

separatod off are prosent in the reaiduee, for sxample 3096 by weight o fesa

S -

o} Vertica! thineithn proceasors with forced divcharge devices

Such tdn-film procossors sve aligned ossent

&8

ally vertivally so that the sarth’s

gravitational flekd scts ax tranapor? graiont for the residus seithin the sppantiug s long

™Y LRy o S

N

as the residue s Soseable uader the conditions within the apparatus,

Sultable mechadesl deviees, for exmaple wiper blades, apply and dissibote the
residus as a thiv produet oy over the hested surfee so that the velatile mononier can

he separated off)

I noopssary, the sepavation can addittonally be alded by passing » gas which is lnert

under {he separalion conditions, proforably aitrogen, through the apparatas,

The vapor cas b taken off ot the top (i counterourrsnt) or &t the bottom (i cotugrent)
of the thindibn provesser and B oadesguenty condensed and wilized In 2 manner

ERcown per s,
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Vertival thine{thn processors allow i restdos to be provessed, for sxample, vp to g
visconity of up to 18 000 Pas, preforably up to 18 800 Pas, in accordance with DIN BN
HSG IS

Tramsport should profirshly be aided by shenvoptindred rotors so that the wipse

Blades {ralers) not enly madaes 2 thin product film oo the heatsd swrfacs bt slan

foroibly transport the residue within the spparstus. This can be effected, for example,
; { I

by winer blades which are inchned by fhe trangeon dircotion
R & ¥

When the high-viscosity Hauld aodior nonbrittle solid vestdue which hos been depletad
iy monomer after the monemess have beon separated off hae arrived at the bottom sad
of the thinsiim processer, the matoml aad the sdditional ransport geadisnt s genendly
ue ongsy sulficiont to ansport 16 For this resson, the mumat s then discharped st the
botion by nisans of sitable Rueved discharge sestoms, S example sorews or shafls,

3 &

Such thin{ilm processors ave nuwketed, for exanple, by BuseSMECansler OmbH

B

Butebach, Gerneay, snder the nanmes Filntroder® or Viscon®,

This altornative 18 preforred particubaedy when large snwanis of monomer o be
separated off ave present in the residue, for example 40% or more,

In all the alternativey, the monomes whish has beon sepavated off can, after removs]
from the appartus and condensation, preferably be Rd o the pwifivaion of the
dilsocyanste. For thds puipose, it i8 combined with a stream fromt production of the
chiscoyanate or & steeam du the pucification by disiillation which hae g very stoilar

COTRPOSHIo.

%

Ay an shtemative, the monomer which hay been sepanvied off in the case of phosgens-

froe processes onn sl be reclwonisted o wethane Remation andler carhanate

formation, i sppropriste affer poior reformation of wothase o seforation of

carhamnaty, Lo, ronction of the monomer which has been sepunated oft with aloshol, A

fartlier possibility is o reciroulate the monomer which has been soparated off o the
earbamate o wrethane disscoinion. o the case of phosgene-frog processes, § ig
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therefore proforred sccording to the Invention for the passous vapor which has beey

discharged from the appavates to be quenched with su sloohol, proforably the aleohal
8 3 P

by mesny of which the monomer 18 copveried fwin 8 wethane i the phosgene-frae

3 s <

process, This tx carried out vsiug an amount of slechal which is sufficient to bring de

Regardioss of the method of preparation of the dilsocyanate, 3t can also be wseld o
regivouiste the vapor in gessows fomm. Foe this mepese, i s usefid do povids

supplementary heatlng for the recirondstion lane I onder to avold undesiable

~ w0

condensation. The tenperadure in In this case solected 50 that # is less than or equal

the temperative of the rosidue in the spparstis used according to the Invention s

greater than or squal to the bolling poht of the Looyanate o be recoversd at the

>

».

7
’)’l

selested operating prossurs B 1he gas spacs.

inoan altemative, although loss profoered, ombodiment, s possidle sccording o the

1Y N

fnvention to add o heaet one additonad substanee which makes § possilde o dagfl of

g

the monemer wore oasily andéor lvads o @ higher viscosity of the outpwt from the

appantiug o the residue before or during the trestmend in the spparatus,

i

iphyll, Nemethyipyerofidons, totradecsing high-boilin g

2

Such additional substanves can be, Bor example, dghany! athey b;p‘zwxi muxhres
4

/44 4

{oown as D

=

mixtares, in partioalsr avomatie hydeocarbon mixiues, for example

¥

from Hxxonbdobil Chonddeall crystal off & CARNp, $474382-1), heavy solvent
naphtha (bolling range abont 22330050 or scrubling ol The process Is profoenbly

A

carviad oot withen! additon of mdilistonal subetaneay,

After discharge Hom Sy apparatus, the residue which has been depleted i monomer
var: by dispossd ofl for exemple depostied in 2 londBl o olnerated, Hees, the

consistency of the restdue which has been depluted v monower sutside the appamtua

.

s wmconssquential, Lo solidification andior cnbrittioment ontside the apperstyy ik

3
X

fe without this being a dhadvaniags aeording to the §

b

weention, as long as the

Los

"Je
z;,

s rsed bevoeny brittde within the apparstug



Elldrds roclenibariaimg rexidunmok Heetitdadrn

1. Blidrds monomarek szepardissdrs sgy dizociandtartalngd reziduumbdl,
logalabh sgy olvan berendecdshen, ameslbvben g rezidulrm 2 barendsedshen vald
tolies taridekoddst eje slall, 2170 &8 330°0 ket hdmdrsdkietan ds 300 hPs
myomdson ogy nagy viszkozidst folvaddkol dsfvagy gy nememeravedd selldrd
aityagol kepez, &8 o2 ebbil & bovendesdshdl egy kényazariiell ranszporiial sltdvalls
fasrs kel sexal jollamsevs, hogy o dilrocianst gy {ckioialitas dilzocianst.

2 Az 1. igénypont srerintl olidrds, seesl jellomosve, hogy 8 reelduwmnsk a
bersnderdsan vald dhaladass alall 2 hlmdradkiet 500! Kisebh méridkban vl
I meg,

3 Az 1 vagy 2. igényport szarint! slidcds, sxxal jellemezve, hogy & oikdoial
s ditoclanatel az 1,6-dilkoclendbhaxdn, 8 4.4 vagy 4 dizociandgtoikiohed)
maddn s ar Lirookandhd 3 BaimetibS-{irociandbmatiloidohadn aital alkolnd cso-
porthd! vidaseliuk,

& Az oidzd igényponiok sgvike seerintl slidds, aseel ollomezve, hogy &
diizociansdtol disminok fossginasdsdve! AUk o8,

B oAr L3 Rényponiok sgyike sserindl ofideds, axzal jellemeews, hogy 2
difzpciandtot sgy foszgdnmentes slidrashan alliuk a8

3 <

8 Az & igénypont sverintl olidras, sxeal jollemenve, hogy 3 divosiansint
diurstanol hasitasdval AR o,

A 8 enypont szernd offdnds, sexal jollomezve, hogy o monomerss
diizovianal melislt snnek moncursianidl, dlursidnist, uretdionidt, blurstist ésdfvayy
shiofanstial is szepsraliuk,

¥ Az olled envponiok spvike szerind ofigrds, azes! jallamssve, hogy & mo-
nomsr-lanakm & rasiduumban 80 Smeg¥ig taded

8. Az olbed igdnypontok spyike sradnt ofidrds, azzal jollomsave, hogy & mo-
wanerben szegdnyitell rexiduumben, amit 8 berendesdshdl Bvoiftunk o, 8 mong-
mar-tariaiom kisebl, mint 20 Kemagt.

oAz sldel pérypontok sgvike searindl sfidrds, saxal jellsmerve, hogy @
bererddezest gz sldhbiak Slisd alkotolt csopontbst vilasatiuk ki



a} hitdzdne ndlll ée kdnyaseriviidsas ssekdzikke! elidtoll keverdapiios searlig,
b} sraliSetotdses sxbruddichensndesds &
o} kénvszeririidses sackdztidee! slidtoll Ngatieges vikonylim feldolgeadk,

1. Ar olded igénvportok egyike szerirdl olidrds, sevel jellomesve, hogy @
barendesés!t shagyd residuumot, ennal monomerben vald sregdnyiead! kiwetden,
hiltds nélid, nagy visskoziiash foleadékként, egy nemmersvedd, kohdelde szilsrd
aryagkdnt Svoliiuk ol amely nem muts! porfolydst S8 nam szabadivlvasy, &8 mo
mds alall pasciaszertion kompakigihald éshvagy plaszikusan deformaihatd, &s -
jpashatdra nagvolb mint 1 Nm®. |

18, Az T4 vagy B9 nénypontok agvike seednt ofidrds, sazel jellomenvs,
Bogy olvan Rociandt residuimok alkalnazdsskor, amelysknek Gaszes Kidrtartalme
TR0 mgfkg, @ berendesds lagaldhd réssiagesan - arokan g srmikusan igény-
bovell rdszeken shal 2 borendezés a kidriariabnd roziduum hatdssnak ki van eve w
olyan acsibdl keselit, amely legaldbb 10,5% kedmat g8 1,3%nal kevesabb srenst
Sartabms,

A maghaisimagott

TILERTRG
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