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The prosent investion relaley ®©  compositions  for  produging  transparent

polythiourethane articles containing or consisting of

A} a polvisoevanate corponent containing at least ong polviscoyvanate having 8

functionality of isocyanate groups of at Teast 2 por medeculs,

B) a thiol component containing at least eng polyvihiod baving o finctonality of

thio] groups of st least 2 per molecule
and optionally
Ch suxiliary and additive ageats,

whersin the radio of Boovenste Zrups 1o socyanait-rogetive groups W A5 1 1 2.0
1. The trvention further relates (o a provess for producing rensparent polvthicwsthane
grticles by reaction of such a composition aml to the thus manufuctured
polvihiowethane arbicles and alo to the use of sromatie pitrtles for producing
transparsnt polythionrothane articles and, in addifion, 1 8 mixture of a polyiseovanate

aud an aromatio niinile for producing compadt transparent polythnourethiaue articles.

For vartous applications, 1ot example a5 a lightwoight substitute for mineral glass for
prodocing  panes for anfonmobile and  afroral construction or ay cuvbedding
compositions for eptical, electronie or oploclectronic components, there s inoreasing

interest on the nucket today In transparent, Hghtfast pobvursthans compositions.

Particularly for ligh-quality optieal zxppiémtians, for example R lenses or speetacle
glasses, there iy generally & desive for plastics materials eshibiting high refiaction

couplod with low disporsion (high Abbe tz&m‘i}fzr}.
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The production of traosparent pelvurethane musses having » high refractive index has

beent desoribed wany Himes alrsady. Araliphatio diisooyanates, Lo, dilsogyanates whose
wocyanate groups are honded vie aliphatie radicals to wn aropmatic system, are often
used as polviseevamie components. Owing o thelr womatic structures, avaliphatie
difsecyanates afford polyurethanes having an increased refractive index while at the
sane tune the aliphatic isocysnste groups goarsntes the hightfstness and low

vetlowing tendency required for high-guality applications.

UR 46R036% and US 4689387 describe polywrethanes/polythivethanes sudtable as
lens materials for example, the production of which invelves combining special sulfues
contaiming polyols or mercapto-finctional aliphatic componnds with wonomerie
aratiphatic difsooyanates, for example 1 3-his{isooyuntomethyithenzene {opexsdvlone
dhisooyaate, m-XDT, Lb-istsoovsnatometnDbensene (exviviene diisocvanate,

Xy, L Abi 2«socvanatopropand-yDibenzene (mstetramethyigyivlene dilsocyanate,
113«"{’3;2;3‘{{}3} or Ia-bis{isocyvanatometh i34, S f-tetrachlorobasene, o order ©

achieve particularly high refractive indices.

Monomerie sraliphatic disooyanates such as e and XD o re TMXDT e slsa
mentiened iy pumerous fuvther publications, for example EP<A @ 235 743, EP-A O 268
SEG, ER-A O 371 R3%, EP-A U 408 438, EP-A 0 506 318, EP-A O 586 %1 and EP-A G
&% 743, us the preforred podyisocyanate component for producing hiph refractivity
{ens muaterialy. They serve ay crosstinker components for polyvols andéor polythiols and,
depending on the corvactans, afford transparent plasties having high refiactive indices

in the range frow 1,56 to 1,87 and comparatively high Abbe numbers wpy i 43,

A substantial disadvantage of the mentinned processes for producing high refractivity
pobnwethanes/polyvibiourethans for optical applivations i3 that the reaction between
polvitiols ad polyisocyvanates i bighly sensifive ® importiies with the result that

some of the manuibetwed tenses do not always mest the dexired standards in torms off
their transparency and fesedom from cloudiness. This applies espectally to application

in lenses and the ke
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The present dnvention accondingly has for tts object to spectly a composition for

producing  transparent  pobvibiowrethane amiclos which mekes it possibls t©

manufacture sach articles with tmproved optical properlies, i parhowdar improved

ransparency and freedom from cloudmess

This object is schieved i composition of the type mentioned at the outset when the

conmposition further containg 13 at least one srematio nitrile.

The present nvention socordingly provides a composition for producing transparant

polvthiourethane articles comtatming or comsisting of

A} ¥ polvisooyanate conpnnent containing st loast one polyviscoyvanate heving a

Ranctionality of fsocysnate groups of at least 2 per molecule,

B) & thicl component contidning of conusting of at least one polythiol having s

functionality of thitol groups of gt Teast 2 per molecude

and optionally

% suxiliary and additive agents,

wherels the ratio of iscovanate groups 0 isocyanatereactive groups 8 0.8 1 1 o 2.0

L

wherein the composiiion s charaetenzed in that

the composition forther contains

B at least one avomatic nitride.

In the context of the present invention, the fenm ransparest™ is to be understood as
moaning that the transparent article hag o transmittance of > 88% for o thickness of 2

i and standard Hght type 163 (defived ta DIN 61735 However, this ransmittates



o
LS

30

By

= 320382

value can deviate from the aforomentionsd vadue of 2 85396 in the caxe of optiomal co-

uze of UV stabilivers and dyes.

The present invention s based on the Boding that the presence of at lpast one aromatic
nirile in compostions of the type desertbed at the ouiset hay the result that in furthey
wocessing to atford pelvthiourethanes the thuy mansfactured molded articles suffer
from cloudiness much loss frequentty, Without wishing 0 be bound o g pacticular
theory 1t {s belleved that the wmitviles roay either react with the thiols or act as solullity
prevnatars for dinues or imers of the polviscovanate that are boing Poomed. Withowt
the nttrile these conld precipitale which eoold be a possible reason for the cloudiness

that ocours.

A Ruther advantage is that the composition according to the fovention is losa sensitive
to entrained water than peior art systems a8 are dosertbegd in US 8044168 B2 B
exarnple. Normally, the thio] component it particudar must be diied 1o remove excess
water which coold otherwise tmpair the optival properties of manutactured optical
components, By contrast this is not necessary for the present invention. Thus the watey
content of the tdol component in the compositions aceording to the invartion may be

> 6U0 ppam, tn particnisr > 800 ppen o sver more than #00 ppm

There are various options for intraducing the gromatic nitale into the composition. The
pitrile addition may preferably be sffected duwring formudation of the compesition, it
belng particularly proferable when the nitnle i promixed with the pelyispoyanate
eomponent before the reaction with the thiol compounent ts effected. However, the
mvention 13 i oo way iimited o this option, Thus, nitrile addition may also be effected
before or during manufacture of the polvisooyanate which s typically effected by a
hguid-phase or gas<phase phosgenstion of the corrgsponding polyamines. The addition

of postions of the aromatic mitede at any desired timepoints is also possible.

it s Auther possible o add portions or the total amoant of the aromatic nitrles only
during mising of the reactive componsnis or to promix said portions or entivety with

the thiol componsnt.

PR
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It is alse possible - astde from the previcusly desoribed active addition of the aromatic
aitriles « to manuafhcture a portion or slse the total amount of aromatie nitriles in sitn.
This ts achieved vig o gas-phase phosgenation of araliphatic polyamines to afford the

corvesponding  amaliphatic  polvisooyanates. Unlike lgnid-phase phosgenation this
forns sromatie nitles as byproducts of the phosgenstion. This oplion I8 very
preferably applied in the ges-phase phosgenation of 1 3=-nyblenedinmine (1.3:XDA)
andfor IaAxyviviensdiamine {1 4-XDA) o afford 1 3-bistisocyvanatomsthylthonzene

{1L,3-XDE andfor Ldbidsocvanatomethylibenzene {1 4-XD1L Depending an the

desiret nitrile amowt the s mansfactured araliphatic disosyanate or & nuixture of

the compounds mentionsd with e produstion-dependant amount of aromatic nitvles
prosent may be emplovoed fn o corposition according 1o the mvention oy glse the mirtle
amount way be increased by addition of further aromatic aitriles which may be

tdentival or difforent to the niinles prosent.

In principle the compositions sceording v 1he invention may contain not only the

aromatio wnitriles bat, o addition, also other organic nitriles, for example aliphativ,

eveloaliphatic or araliphatic nitriles,

The invention provides that the polviscovanate componemd containg at least one
polvisncyanaie having ot least two isOgyanate groups por molecuds, in particuwdar from 2
to &, preferably from 2 to 4, particnlarly preferably from 2 to 30 1t s also possible o
erploy mixtures of polyisocyanates of different functionality and odd-numbered

verage functionshities may therefore avise In the context of the present invention the
ferm polyvisceyvanate is o be understoad g5 meaning organic socyataies having two oy
more free sopyande groups. The polyvisooyanate may be in monometie form or else in
oligomerie form, Modification reactions smuatable therefor are for example the
customary processes for catalytic sligomuerization of ooyanates to form wetdione,
tsogvanurate,  ninooxadiazinedione  andior  oxadiazineivions  structurex or v
brurgtization of difsoovanates sueh as are desoribed by way of example in Laas et ol
Prakt, Chem. 336, 1994, 185200, fn DE-A 1 670 666 and fn EP-A O 7OR 209 for
example, Specific descriptions of sueh  polvisocyanaies based on m‘aﬁpi&aﬁig

diisocvanates may alse be found m EP-A 0 081 713, BP-A O 197 543, GR-A 1 034 152

and JP-A O32RE07S fur example. The syllable "poly” acx:a‘srdizzgiy relates esxentiadly
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the number of {spevanate prow per molecule and doss not necessarily mean that the

polviseoyanaie must have an oligomerie, mouch less g pelyinenie, structurs.

Polyisoovanates that may be enployed i the context of the present vention
pringiple include all polvisoovamates kvown per s These we for exaople
polyisoevanates in the molecular weight range 140 to 400 gmol, for exauple 14

diisoryvamgoboiane, 1. 5-disocyanastopentang, 1 o&-dilsovyvanatohexane (MBI, 1,8«

ditseeymto-2 Idtimetivdpentane, 2,34 or 2 dbarmethyl | S-diisopyanatchoxane,
L8-ditsocyanatoctane, 1 8 diocvanatononang, L iG-diisocvanatodecang, 13- and

taddisooyamatosyeloherang,  Ldadisoovanate-3,3 Srimethvlovelohexane, 13-
diisecyanate-Zanstivieveloherang, L 3-disocyvanato-damethvieyclohexany, i
iseeyvanate-3.3 S-rimethyb-S-socvanstomethyiovelobexane zsog}iwﬂm diisooyanats;
Py, Delnoovanstosbmethvb4Q3 isoovanatomethyloyelohexane,  2.4% and 44
ditsocyanatodicyvelphox vimethane {Hu-MDBD, L3 snd td-

his(ispovanatomethyvhiovelohexape, 25 sisoavanatomethylthicyelof2.2.1 theptane,

2. O-bistisoovanastomethylibicyelold 2. Hheptans, 4 A-ditsocyanaio-3,3
dimnethyklioyelobexyimethane, 4 4 diisoevanato-3 3 8, 5%
weiramethyidicyvelphexyinwthane, dat-diisocyanato- 1, -bitevelohexyh, G4

ditsooyanato-3,.3-dimethyb L o biovelohexyl), do8diisoeyvanato-2 205, S etramethyl-
L vbi{ovelohexyly, L&-ditspovanato-pomenthiane, 1 3xHisocvanstondamantans, 1.3~
dimethyl-5, F-ditsocyanstosdamantang, 1.3 and  La-bis{isooyanatomethylibenzens,
1,3« and 1 abist tzocyanatos Lansthylethylibenzene {TMERDD, bis{d-{ I-isooyamatos1«
methvlethvDphenyD) carbouate, pheaviene 13- and 1 d-diisooyanate, tolviene 2.4~ and
3 6-ditsocyanate and any destred mixtures of these isomers, diphenvinmethane 2.4%

amlor 4.4 diisocyanste and naphthylene 1, 5-diisoeyanate and any desired mixtures of

such ditsooyanates,

These polyisoevanates may have been prodoced by any desired provesses, for exanple
by phosgenation of the corresponding amines in the gas or liquid phase but alse by

phosgene-froe methods, for example by carbamate cleavage.

The polyisccyvanates are profivably selected from 1L3-bis(isooyanatomethyhbenzene

{1.3-XDy { A-bis{isovyvanatomsthvDbenzene {1 A-XDD, 2.5+
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bistisoevanatometiyDbicyele 2.2 heptang, : 2,6~
bistisncyvanatomethylisoyelo 2.2 heptane,  Ladbis{isocyanatamethyllovelohexane,
{ 3-bistisocvanatomethyhDovelohexane,  2.2%dispoyanatashioveiohexylmethane, 24-
ditsecyanatodicvclobexyimethane, 4.4 -dilsocyanatedivyelohaxylmethane (H13-MDY),
I-isocvanate-3 3 S-rimethyl-S-socvanatomethyievelohesane {isuphotonadiispeyanats;
) or mixtuves thereof, sepecially preferably L3 bistisocyanatomethylibenzene
(13X andior Ld-bistisooysnatomethyvhibenene (1 AXDD. These polys and
ditsooyanates are preferred becasse they make it posaible to obtamn lens muaterials
fwrving partiowlarly good optival properties, such as a high roftive index and high
teanspareney. These advantages are particubrly pronowncsd for the dilsoeyanates
mentioned s preferable L3 -bis(iscovanatomethylbenzone  (1L,3-XDD and L4

bis{isoevarstomethyvlihenzene (1 4- XD

The avergge ooyvanate functivaality ofthe polyisocyanate component A) s preferably

)

1.8 1o A0, in particnlar 1.9 1o 3.3, particularly proforably 2010 3.0,

The presest mvention may wovide that @ fosst one polyisvevanate of the
polvisocyanaie compongnt A bhas been prodoced by gasphase phosgenation of
aliphatic, oycloalipbatic, sromatic or asraliphatic pelvamines Such a process for
manufacturing the polvisocyanates (o be eraploved in accordance with the invention is
desortbed dov EF 1 784 088 Bl Alse omplevable 8 a process for gasephass

phosgenation as s disclosed i WQ 20137070817 AL

The gas phase phosgenation proceduce ts preforably couducted such that the relevant
starting substanees, Lo, the polvamines upon which the polyisocyanates to be produesd
are hased, are ovaporated, optionally with addition of stabilizers gndlor an nent gos,
this being done si a presyare of < 100D mbar i necesaary, The polvamines evaporated
irn this way aee passed through a cireult with an avere residence time of § to 90
minutes and a temperatore of 40°C to 190°C and reacted with phosgene in accordance
with processes of gas<phase phosgenation known per se at g temperature of 10 o 100

K above the evaporstion fempersture of the amines at the prevadling pressure. The

-~

above process conditfons apply v particnlar o the wmamufacture of L3

xvlvlenediisonvanate and Ld-xvlylenedilsocyanate. In this way, compsratively large
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amounts of nittile are formed which have an advantageous effect on Rurther processing
i q eonposition according to the invention, in particadar in tevms of the transparency
of molded articles nndactured therelrom. In this vase - depending on the desired
content of arcmatic aitniles n e composiiion « active addition of sromatic nitriles

may be gschewed for s embodiment,

Kuitable modification reactions for producing the pobvisooyanate componerts Adas, i
desired, wrethanization andéor allophanatization of araliphatic dilsocyanates after
addition of a molae defictoncy of hydroxyi-onctional coreactants, in puticular low

molecniar weight mona-~ or polyhdrie aloohols in the molecular weight range 37 o 300
gimol, for exanple methanol, ethanel, nepropanol, isopropanol, webutanel, isobutanol,
seohutanol, the fsomeic pentanols, hexanols, octiwoh and nomanels, nedevanot, a-
dodecanad, nietradecansl, n-hexadecannl, neoctadecanal, ovelohesanal, the womeric
methyloyelnhexanols, hvdroxymathvlovclohexage, J-methyb3-hydroxvmeathylonstang,
Lwethamediol, L2~ and 1 3-wopmnediad, the tromernie butanodiols, pentanedinly,
hexanediols,  heptanedinls and  octanediols, 1.2~ snd  Udbeovclohexanediol, 14
cyolnhoxansdimethane], 444 Lmathylethylidensibiaovelohexanol, disthvlene glyenl,
dippopyiene glveol, L23-propanettiel, Ll immethyvlolethane, 12, 6-hexanatriol,
L imethylolpropane,  2.3-bisthydromethyl-d 3-propanediol or 1352
hydroxyethvlisoovapurate, or any desired mixtires of such alcchols, Preferred
alechols o producing  urethane-andior z:ziiapha:aai&n}g{‘eii‘fm} polyvisoevanate

components A3 are the menttoned wmonoaleshols and dinlx having 2 to X varbon stoms,

Specific descriptions of wretlie-and/or allophansteemadiiied polvissoyanates based
ot araliphatic difsocyanaies may be foumd 1 EP-A 1437 371, BP-A 1 443 067, 184

200516161691, JP-A 2005162371 for example.

If one oy more polyisocyanates muanufsctured vig gas-phase phosgengiion are © be
cmploved for the compostiion aeeording to the invention, & preferred configuration of
the composition according to the invention specifies that the polyvisocyanate
component vontans at losst 30wt based on the polyisocyanate component of

polyiscovanate produced by gas-phase phosgenation, in particular at least 30 witl,
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more proferably ot least 80 wils or oven ot least 90 wit, panticularly proforably at least

9% wi% oveven ot loast B0 o at loast SR wids.

When polyixegvanate manufactiwed by gax-phase phosgenation B smployed 1t 88
proforable for least one nitrile present as a byprodust in the polyisocyanate componsent
prasent by gas-phase phosgenation to fomm g further constitnent of the polytsoeyanate
component. In addition to the pobyisocyanate nrufactured by gas-phase phosgenation
the polyisocyanate component may quite possibly also have had 8 polvisocyanate
anufactured by o difforent production route addad 1o 3t for exaaple 8 polvisovyanate

produced by Lguid-phase phosgenation.

Depending on the nitrile content of the polvisooyanate component the proportion of
polyiseevanates praduced by wutes other than pas-phase ;mmgemtioﬁ may be for
example up 1o 1wt based on the polyisooyvanate component &) or olse up to 14

wide, upr to ¥ with, up o dwtte orup o 3 wils

In a prefered eonbodinment of the compusition acvording to the invention in which at
least one polvisceyanate manufacturad by gas-phase phosgenation s coployed the
pobvisocyanate componsnt contans af loast BOOS wi¥% based on the polyisoeyanate
compranent A of at lesst one sromatic witile, in partic;aﬁa at deast 001 widy,
preferably G008 (0 15 wits, more preferably 0.01 to Swidh, particularty prefersbly 0.1

to 2w oreven 01 o T wtts,

As already stated hursingbove the polyissevanate componenis smployed fn accordandes
with the ivention and manufuctured by pasophase phosgenation may already contain g
certain proportion of nitviles ag a result of the pmdm‘noﬁ process which may be
influenced inter alia by the pature of the polyvanmines swplovad i the reaction and
moreover by the chotee of the teaction conditions, in particular the wessure and the

saction femperates. This applies in particolar for the polyisocyvanates particulorly
preferred in the context of the present tnvention | 3-bistisocyanatomethylhenzene
{1,3-XD7) and L 4-bis(iseoyanatomethylhenzene {1.4-XD which after the gas-phase

phosgenation generallyexhibit comparatively high contents of corresponding nitriles.
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Independently of the presence of one or more pulvisooyanates prodised by gas-phase

phosgenation the composition pretershly contahes Q0025 to 10wt based onthe ol
compositton of aromatic nile, i particadar 8.003 1o 5 wide, more preferably 0.01 t0 3
wite and particudady proferably 005 to 2 wide, These usage gquantities of aromatic
aitriles = regardless of whether they are present a3 g byprodoct of the gas phase
phosgenation or are entirely or partly acthively added - are particuliely advantageous
hecause this makes & possible 1o produee optical molded articles that are pantioularly

transpavent and frog from clewdiness from polvthiourethanes, for example lenses

in the context of the prosent fovention the content of pitrfles v dewrmiined by
derivatization with diethylamine and sobseguent HPLU-MS by integration of the areas
of the signals i the UV rangs. The HPLOWMS measurement auy be performed with
the following progras for example

Sy G258 HR-ME, AaCQUITY UFLC (Waters) Q8. No 2634

UV PRIA {Total Absorbance Chromstogran)

Cotamm Kinstex 100 x 20 nun L7 @m

Cohuam temperatorg; 30

The mobile phase consisted off

Solvent: Ay water + (.05% Rormic acid

B acetoniirile + 0.058% Homie acid

Flonw rates 0. 5 mibfmin

Creadionts (/5% 10.5/S%B 1610098 17/100%B (7. 1/30B_@/5%8
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Int the context of the prosent Invention it is preferable when the nitrile s derived from
the same polyaning as the polyisocyanate, Thix applies both for the sitriles present gs

a result of the prodoction provcess and for any subsequently added nitriles. This &5
particulady advastageous since the idontical basie chemical structure o that of the
polvisopyanate mannfactured during the gas-phase phosgenation ensiwes that g

partivularty good promotion effent s acldeved by the pitrtle

It is woreover particularly preferable for the nitrile to contain @t least one futher
functional group which is in particnlar & growp that can be {ncorparsted o the
polythivurethane network to prevent later migeation of the oitrile out of the wolded
aviicle and mgy particnlarly pretemably be an isocyvanate gronp, This shall be slucidated
hereinbelow with refivenve fo the example | 3-hislisocvamsomethyDbenzene {13+

Al This dusocyanate may be maoufacnwed by gas-phase phosgenation of 13-

bis(aminomethyDbenzene. The particalarly preferred {sooyanatonitrile in this case is 3-

{iscovantometiyy] benzonitnile,

The reaction of such an fsocyanatonirile with the thinl component can form nitrile

modified  thiowethases,  This i shown  wing  the  exsmple  of 3

{isooyantomethy Dbensonitrile,

5,

Here, B2 ropresents the radical of the poedythiol emploved. For damercaptomethyl-1 8«
dimercaptn-3,6-dithinoctane (DMPT) the radical R2 represents the following stracturgd
unit, wherein the lefi-hand boud Hoe in the formula represents the bond to the sulfie

atcuts in the above structure
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It is also possibde for both thiol groups of the DMPT o react with one moleculs of 3-

{isocyantomethylibenronitrile respevtively, thus Rewing the stracture:

%
%

3
5/”””””3%
%,

5
Analogous compounds way alse be formed with optionally eoployed polyols. Plest, in
general terms, the reaction product of 3-Groevantomethyhbenzontivite with a pobwl
where R vepresents the radical of the polvel employed:
14

A nitrile-modifed wethane is thes fonmed. When a diol is emploved @ s also possible
for both OH groups to react with one molesule of 3-(isccvantomethvDbenzonitnile

respeetively, thus forming the stracture:

;i:\,;),

$aa

bR
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I the contert of the present invention the term sromatio pitriles is to be understood as
meanmg compounds having a aifeile gowp bonded divectly to an sromatic gnd

preferably having a molar mass of <0 1000 ghmoel, particularly preferably < SO0 ghmol.

In a preferred configuration of the composition according 1o the invention the aitrile is

aelsuted from henzontivile, I-fsocyanatomethyDbenzonitnte, 4
{isocyanatomethyhibenzontinle, I-{ehivromethvhibenronitnle, o

{chloromethyDbenzonitrile,  3-oyanobenseic - actd,  d-cyvanobonzeic  acid, 2
bvdroxvhenzonitnle, 3hydroxvbanzenitntle, $hydronvhenvonitrile, I-cvanchenzayi
chiluride, d-cvanobenzoy! chlonde or mixtures thereol, in particulsy benzonitile, 3«
{chivromethylhenzontivile, d-{chloromethyhbenzonitrile, 3«
{ixovyvanstomethyibenvonirile, andfor d-{isovvanatomethyl thenvontinile, particularly
preterably 3+ isx:;acy’amaﬁfemai%_zy‘i}hmxfg‘:{sniiriie, anddor d-{ispoyanatonwthylibenzonttrile.
The wse of these nitnles Iy advantageous particulaly when o polvisocyanate
cowmpanent which bas relatively lorge proportions of 1,3-X2 andéor 1,4-XDI, such as
= 8 wils based on the polyisccyanaie component A), or which in terms of the
polvisasyanates consists complotely of these compounds, i3 usadl In thess cases a
particndarly pronousced improvesant 1 the optical properties of a polythiourethans
article manutactored therefrom may be observed, espectally as regards transparency
thereof.

@

In o particolarly preferved embodiment of the composttion sccording to the invention
the polvisoovanate is selected from 1. 3-bisisocvanstomethylibenzene {1.3-X13} and

the aiteile frow {socyanafemsthylbenzomitntde sudior that the polyvisooyanate is
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selected from dbis(isocyanuiomethylibenzene (LAXDH and the ntivile from &

{isevyanatemethyDbenzontiile,

The compuosttion actording to the invention frther contiing & thiel component B)

Said component conlaing or consists of at least one polythinl having & functionality of
thial groups of at least two per molesude, o particular from 2 o 6 preferably from 2 o
4, particularly preforably from 3 toe 4 I s alse possible ®© cmploy mixtures of
polythiols of different fonclionality and odd-mumbered average functivnalities may
therefore anise, o the comext of the present invention the term polyviluel s ® be
pnderstond a3 mcaning organie thioly having two or more ol groups. The syllable
"ooly" sccordingly relotes exsontially to the number of thiol groups per molecule and,
as stated above Bor the polyisoevanste compownds, does not nevessarily nwan that the
polyihiol must have an oligomerie, much tesa a polymerie, structure. Notwithstanding,
the polythicls nsed sccording to the invention may quite possibly alse have g pelyather
basie stoucturg, & i}mxi*z}ueﬁim hasio structore or g mixed basie stracture congposed of

{xothorand Svother untits:

The polvthiol may have an average molecnlar weight of 80 (methanadithiol) to showt

13000 ghmal, proferably 350 10 8000 ghmol.

Switable polvihiols fnelude Br example swcthanedithiol, 1 J-ethanedithind, 1.1+
propanedithicl,  L2-propanedithiol, 1 3-propanedithiol, 2 2<propansdithiel, 14~
butanedithiol,  2.3-batanedithiol, L S-pentancdithinl,  Lé-hexgnedithiol, 123~
propanetrittusl, T lwvclobexanedithiol, 1 Z-ovclohexanedithiol, 2 2-dimethylpropane-
P Aqdihinl, Sddimethonybubime-1,2-dithiol and  Jemethyviovelohexane-2, 3-dithiol,
polvthiols  contaming  thioether growps, for oxample 2d-dimercaptomethylb1.5-
dimercapto-3-thiapentans, Sawreaptomethyl-1 S-dimercapto-3.6-dithiavctang, 4.8

dimercaptomathyvl-1 1 <Hmercapto-3 0 S-irithisundecane, A 7-dimercaptomethyl-1, 1>

dirpereapto-3,6 S-trithiamderane, 3, 7-dimercaptomethvic o Ldimercapto«3,6,9+
trithiaundecans, 4. 5-bis{mercaptocthyithio)- 1 10-dimercapto-3 &-dithiadotane,
tetrakis{mercaptomethyDmethane, 1,13 Actetrakis{mercaptomethylthioypropane,
1,15 Setrakisimercaptomethyithio)-3-thiapantane, LoD

tetrakis{mercaptomethyithio 3 d-dithiahexang, Zanercaptosthylthio- 13-
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dimercaptomopang, 2. 3-bigmercaptosthyltino p Lamercaptopropane, Qe
tis{mercaptomethyl i L 3-dimercaptopropans, his{ruercaptomethyly sulfide,

histmereaptomethyly  disulfide,  bimsrcaptocthn])  sulfide,  Mslmercaptosthyl)

disulfide,  bisimorcaptopropyd)  sulfide,  bisimerceptopropyly  disulfide, i

{mercaptomethylithio rnethane, ris{mercaptomethyithiodmethane,
bis{mercaptocthvithionmethans, ris{mercaptocthyithiohmethane,
bis{mercaptopropyithivimethans, 1, 2-bis{mercaptomethyithiolsthane, 1.2~
bis{mercaptnethylthivethang, I-{mercaptosthylihioethane, 1.3
histmercaptomethyithioipropane, 1 3-bis{mercaptopropyithiolpropane, 1,33«
iris{mercapiomethyilicipropane, 1.2, 3-iri{mercaptosthyithuio)propane, £33«
tris{mereaptopropyithio propang, tetrakis{mercaplometindthio jmethane,

tetrakis nercaptocthyvlthiomethyvlmuthane,
setralisOsercaptopropvithiomethyvlmethane, 2 S-dimereapto- 1 A dithiane, 25~

bistmercaptonsethyil- b d-dithiane and oligomers thereot obtainable sy deseribed in I

A OT118263, 1. S-histmercaptopropv-1 4-dithiane, 1. Sebis 2
mervaptesthyithiomethyl - 1 ddithiane, Zemereaptomethyl-Somercapio-1 .4+

ﬁﬁhzdmldohvp&mw 2 A6 trimarcapio- 1,3, Srithiane, 2g%,é»t}.‘imars:a;stmnaﬁ‘hyi~“§ R

frithinne and 2-(bistmercaptometiyD-2-thiapropyl- 1 3-dithiolane, polvester thisls,
for  oxample et}xyime ghyeol  bis{Z-mercyploacetate),  ethivlene ghweol  bis(d-

mercaptopropionate),  diethylene glyeol Zomercoptosceiate,  dicthvlene  glyeol 3«
mereaptopropionate, 2, 3-dunercapto-L-propancl Fomercaptopropionate, 3-mercapto
La-propanediol  bis(2-meorcaptongetate),  omarcapo-Lpropanediol bis(3-

mercaptopropionate), (tmstindolpropans WwisZamercaptoscetate), timethyviolpropane

tris{ 3-mercaplopropionate), rimsthylolethane tris{ 2-msrcaptoacaiste),
trimethylolethane trix{Iamercaptopropionates, pentaervthritol tetrakis{ 2

nercapicacetate),  ponteervthrisel  terskisChomercaptepropionate),  glyveerel  tris{(2-
mercaptoacetaie), glycerel  wisG-mercaptopropionate),  Ld-Cyelohoxanadiol  bis{2-
mereaptoacetaley,  L4-cvclohexanediol  bis(3-muercaptopropionate),  hydroxymaethyd
spdfide  bis{Z-mwrcaptoagetate), hydvoxymsthyl sulfide bis(Gumercaptopropionate),
Badroxyatlyd solfide L-mercaptogcetate, hydroxyetlyl sulfide 3-mereapioprepionats,
hydrogymethyl  disulfide  Zemercaptoscetate,  hydroxymethyl disuliide 3
mereyopropionate,  Jumorsaptoethyl ester thioplyeolate and  bis{Z-mercaptosthyl

gster}  thiodipropionate and alse aromatic thio compounds, for example 1.3
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dirnereaptobensene, 1. 3-dinercapohensens, 1. 4-dimercaptobenzens 0.
bistmercaptomethylhenzene, Ld-bis(mereamomethyDtsoreng, 13~

bis{nmreaptosthvhbenzene, 1 Adbisimercaptocthyhbenzene, 1,2, 3-rimercapiobenzens,

L2 d-rimercaptobenrene, L3, Srimercaptobensens, 1,23+
ris{mercaptormsthyibenvonse, 12 Adris{mereaptomethylibenzens, 13,5~
sris{mercaptomstiyDbeneene, 1,2 Jarisimercaptosthyhbenzene, 1.4.5-

wris{mcrcaptocthyhibenzene, 12,4 nisimercaptocthiviibenzene, 2 84cluenedithiol, 34-
toluenedithial, §Snaphthalenedithiol, L S3-naphthaleneditivol, 2.6-naphthalenedithiol,
2 Pmaphthalenedubiol, 1234 taramercaptobensene, 1,23 Sqetramercapiobenzang,
134, 5qetramprcaptobenzens, LA dvetskistmorcgptomethivibenzene, L3235
teteakistmercaptomethylibenzeng, 12,4, Setrakis{mercaptomethyDbensens, 1,234
fetralistmercaptosthybbenzeng, 13,3 5 etmkis{imerenptocthylibenzene, L2435+

tetrakistmereaptostiivhihenzene, 12 -dmercaptohiphenyt aad A dimercaptebiphenyl

It 15 proferable when the polyihiol s selected from demercaptomethyl-1 R-dimercapto-
3 adithiaeciane, 2,S~§?.§S:t’i’;iiﬁi‘i:ﬁ}‘sis}?ﬂﬁﬁ}}@-.§,*@v{ﬁ{};}i&‘i.&, 1,1,3,5
tetrakis{imercaptomethylthiopropane, 8 7-dimercaptomcthyb- 11 - dimercapto-3,6.9-
trithianndecans, 4 7-dmercgprtomethyl- 1 -dimercaptoed 6 9 tithiaundecans, 48
dimercaptomethyisl 1 -dimereapto-3.6 Sithisundecans,  trimethylelpropane  nis(3-
mercaptapropionate),  inmethylolethane tris{2-mercaploacstaie),  pentaerythrital

tefrakiy Z-mercaptoacetate} andior pentagrythritel tetrakis{ S-msrcatopopionate)

Aside from the thiol component B the composition according to the nvention may
alse contain other vompenents fypically reacted with pelyisocyanates, These are in
particalar the customary polyetherpolyols, polyesterpolyols, polystharpolyesterpolyols,

solythioetherpolvols, pobvmer-modified polyethorpolyvols, grafl polyvethurpolyoly, in
PHRS TRQE) P 228 & PR BO13

particular those based on styrene aadfor as:ryixmit\réie, px:si;‘,-“i:tstharpcxiyami.zxesg ‘§'3‘§>-‘iim>z}-‘¥~

fromn polyursthane chemistry wii ;,h. ty;:«icaﬁy h;w d WL h’i«d\«gmge molecudar waight
af 108 1o 12 000 gimol, preferably 250 to 8000 gimol. A broad overview of suitable
coreactants By may be found by example tn N Adam et al: "Polyurethanes”,
Ullman's Bncvelopedia of Industrial Chemisiry, Electronic Release, Tth ed., chap. 3.2
= 3.4, Wiley- VOH, Weinheim 2008,
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In the context of the present nvention the term polythivurethane is o be understood as
meaning & polymer where more than half to all of the bonds between the
polyisccyvanate and the fsocvanaie-renctive componantis} are thiowrsthane groups,
Thus, other bonds may be present in a proportion of less than half, for example
urothane or ures twidees. I this case the composttion acvording to the invention also
contains other isocyanate-teactive componeni{s), These merely apticngl components

ave move partiontarly described horeinbelow.

Rutahle polyetherpobyols, i nsed, are for example those of the type reforred o in DE-
A X632 951, column 6, Bue 685 - coluimn 7, line 47, or EP-A G978 523, page 4, Hue 43
0 opage 5, line 14, provided i they conborn o the above indications relating o
funetionality and molecular weight. Particolely preforred polyetherpolvols By are
sddition products of offpdene exide andior propvlene oxide omte glyesrol,

irimethylolpropane, ethylenediaming andior pentaceythritol.

Suitable polyesterpolyols, iused, are for example those of the type reforrad 1o In EP-A
Q78 523, pape & liney 17 to 47, or EP-A (088 792, page 8, lnes R 1o 19, provided
ihat they conform to the above indications, preforshly these having 8 hvdroxyl nuontbser

of 2 to 630 mg K{iH/g

Suitable polyacetalpolyols, if used, are for example the known reaction products of

simple  glyeols,  for example  dicthylens  glyeol,  wilethylens  plyesl, 4.4

dioxyethoxvdiphenyldimethylmethane {addwet of 2 mol of cihivlene oxide onto

Bisphenal A_’} or 'imxamdia}, with f{;mzzzidﬁiiyéa, or else polyacetaly produced by

Aminopolyethors or nuxtures of aminopolyethers wmay likowise be sultalle, ie
polvethers having soocyvanate-reactive groups which are composed of primary amdfor
secondary, aromatic or aliphatic aming groups o an extent of at least 30 squivalentds,
preferably st least 8O equivalent®y, and of primary andior secondary, aliphatic
hydroxyl groups as the remainder. Suitalde aminopolvethers of thiy type are for

example the compounds referred ot BP-A 0 081 701, eolamn 4, Hne 28 to column §,
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Hue 40, Likewise suitable a8 staging component ¥y are  suino-functionsd
polyetherarathaves ov ~wreas such as are producible for example by the process of DE-
A 2 548 419 by hydrolysis of socyanate-functional polyether prepolviers or else

amino-comtaining polvesters of the sbovementioned molenular waight range.

Purther sultable isocyanaie-reactive components arg, for ixample, alse those deseribad
in EP-A O 689 356 and EP-A 0 937 110, for example special polvols obtainable hy
action of epoxulized ity scid estors with aliphatie or aromatic polyols to bring

about epoxide ring opening.

Hydroxylwontaining polybutadiones tovs may optionally be emploved.

N

Sotfw-containing hydroxyl compoads ave morcover alsn suifshle as isooyanate
regotive componats, Examples that way be mentioned here wre mercaptoaloohols, for
example Zaverchptovthanal, J-mercaptopropanal, L 3-dimercspto-2-propancl, 3.3~
dimercaptopropanol and dithioerythritol, thicether-containing aleohusds, for example
dif -hyvdroxyvethylisulfide, {,2-bis(2-hvdroxyethylmercaptolethane, his{ 2.
hydrogyethylidisulifide and Tabdithiane-2 3udiol, or sulfie-containing dioks having 8
polvesterurethans-, polvthivestorarethane-, polyesterthiourethane- o

Polythioesterthiourethane stracture of the type reforred 0 in ER-A 1 640 304,

The componitiony according to the vention may alsy contaly ae soovanate-reactive
compounds low molecular waight, hydrosyl-andior amino-functicnsl componens, Lo
thuae i a modeoudar weight vange Hom 60 1o 300 giaol, proforably from 62 to 400

gimal,

These are for sxample simple monc-or polvhydric alechols having 2 to 14, prefecably
4 1o 10 carbon aloms, Br oexample L 2-cthanediol, 12~ gnd 1 3-propancdiol, the
isomerie butmediols, pentanedioly, hexmnsdicls, heptansdicls and cctapediols, 11
decanadicl, 1,2 and  Ldeyolobexsnediol, 1 4-ovelohexanedimethanol, 441
nethylethvlideneibiseyelobexasol, 1,3, 3spropanetriol, LI Linmethyviolethane, 126+

hexanstriol, 1L rimethyviolpropane, 2 2-bisthydroxymethyli- 1 3quopanediol, bia(3-

%
%
Xl
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bydroxyethybhydroquinose, 1,24 and L3 Sqethydroxyoyelohexane or 1.3.5-tns(2-

hyvdroxyethel izsovyanurats,

Exanplos of sultsble low molecular woight amino-functional compounds are aliphatic

snd oyveloaliphatic smines and andnoalcohols having primary andfor secondary amino
groups, for example ovclohesylaming, Jmethyl L Spentanedinonne, disthanolamine,
monvethanolamine,  propylamine,  butyvlaming,  dibuiylamine,  hexvlamine,

moencisppropanciamine,  ditsopropanolamdne,  ethylenediuning, L3 diaminopropase,

{a-diaminolnitans, isophoronediamineg, dicthyienciriamine, sthanolaming,
aminosthylethanolaming, dianmunooyelohexan hexamethvlenediamine,

methviimmobispropyiamine, viii'}’iif}{)%Eng}i‘if?fg}'}fﬁfiE'}'ii._i'is'l’-, Yis{aminopropyl ipiperazing,
anunocthylpipemzing, . dimminocyelnhexane, iriethylenetetramine

tetracthylonepentamine, 1 S-p-dianunomenthane, i}is{diwammcycisf}hexyi}meth&me,

Hs{d-amine-3-mothyiovelohexpDmethane his{dsamino-3.5-
dimethylovelshexyl imethane, ‘§3'§,;»‘e{4~az.z'}isiii)«f4- S5 rimethvlovelobexyDnsethane, Ll

bis{daminoevelphexylipropang, - I 3-bis{daminpeyclohexylipropang, 1 -bis{d-
aminveyelohexybDethane, 1, his{ daminoeyelohexyl thatane, 2. 2-bin{4-

svinoeyelehexyvitbutane, L b-s(@anino-3-methyloyclohexylthane,  2,2-bis{de

giinos3-methyviovelnhexylipropane, 1, 1-bigt ‘g‘*‘“l'ii._i'ii'}*?S_,_\f.;*d.iﬁ’lﬁﬁ'ﬁy;ﬁ}‘{;}}{}}18'315{}33.:}S?ﬁ?.ﬁ}}.iig
Sd-his{d-amino-3 S«dimethylovelobexviwopans, 2. 3-bis{daming- 3,5

dimnethvleveloheybutang,  Lddiaminodicyelohexylmethang,  d-aminocyelohexylds

amino-3-mathvlevelshexyhuoethane, S-aminod Sdunethyleyelohexyl-damine-3-
mcthyloyclohoxyvimethane and 2+{daminocveiohex sl 2-{dupnine-3-

mathvicyelohexovDmathane,

Examples of mromatic polyamings, jn particular diandines, having molecular waighty
helow S00 which are stitable Ssoovanste-roactive compounds By are for example 1.2-
and  Lddisminchenzene, 24 and 2 6-diaminotoluens,  24%  andier 44N
diaminodiphenylimethane, 1, 5-diaminonaphthalene, 4.4 4% rtaminotriphenyhmethane,
4 Athistmethyiaminediphenvhmethane o methyl-2-methylamine-4-aminobunzens,
tamethyl3, Sdiothyl-2 ddiaminobenzene,  Lowthyb3 S-dicthyl2 o-diaminobenzene,
1.3 5-rimethyl-3 Aediaminobenzens, 1,3, 54nethyl-2 d-diamnobenzene, 3,335

tetrasthyl-d Hdinmnediphonylnethane, L33 Setaisopropylbd &'
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dismmnediphenvimethane, 3 3«diethvb3 Sabiisopropyld Vediansinadiphenylmethans,
3 3 diethyl- 8, Bdiisopropyb-a 4 diaminodiphenyimethane,  Paoothyd-28-dismine-3~
isopropyibenzens, Haguid mixtares of polyphenyipobrmethylenepolyvamines, such as are
obtainable in known fashion by condensation of aiiline with formaldehyde, and any
destred vixtures of such polvamines, In s connection parhicular mention may be
mpade of muxteess of Lanethyl-3, Sediethvb 2 dediaminobersens with Lanethyl3, 8-
dipthyl2 6-diamincbenzens o o welght ratio o 38 £ 80 1o 85 1 15, preforably ol 5 1 33
f R0 240
The wse of low molecular weight amino<functional polyethers having molesdar
waights below 300 gimol i likewixe posatble. Thexe wre for example those which have
pranary andior secondary, aromatic of sliphatic amine gronps, said amine @onps
optionally being bonded 1o the polyether chaing vin wathane or ester groups, and
which are obtamnable by known processes already desaribed above 1 connection with

production of the higher moleculae weight wminopolyetbers,

Sterically bindered aliphatic diomines having two secondary amino groups may
optionally alsp be smploved s ispoyanaleresctive componants, for example the
veaction products of aliphstiv andfor evcloaliphatio disnnnes with malete or fomanie
gaters disclossd in BEE-A O 403 921 of the hydrogenation praducts of St bases
obtaingble from shphatic aadior oveloaliphatic dismines and kotones, Ry exanple

ditsapropyl ketone, described in DE-A 19 701 838 for examyple,

fn sdditton to the mentioned stanting cotponems A) s B, suxiliary amd additive
agenis {O), for exarple catabyaty, swiaco-active agents, UV stabilizers, antioxidants,

fragranees, mold release aponts, fillers anddor pipments, may optionally be covused,

For the pupese of reaction acceleration it iz possible to employ, for exanmple,
custemary catalysts known from polvirethane chemistry, By way of example mention

may be wmade here of tertiary amines, Tor oxample ticthviamine, tributylamine,

dimethyibenzviaming, sdiethylbenzylaming, pyriding, wethylpyveading,
divvclobexylmethylaming, dinethylevclohexvlamine, BN NS

fetramethyldisminodicthyl  sther,  bistimethylaminopropyliores,  Nemethyld N
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gthiylmorpholing, Negocomorpholine, Negvelohexvimompholine, NONNLKS
tetramethylothylesediaming, N NN Nitetramethylol 3-butanediamine, NN NN.
tetramethyl-1 6-hexanodiamine, pontamethyldicthylenctianine, Nuwethylpiperiding,

M-dimethylaminosthyvipipending, N N dimethylpiperazing, NemethylN-

&V $3

dimethylaminopiperazine, 1 &digrabiovelofd 4 Olundee-Toone {DBUY 1,2~
dimethylimidazele,  J-methvlimidazols, N N-dimethylimiduzol-8-phenviethylaming,
Ld-azabiovelo 2.2 3 Foctang, st N-dimethvlsminoethyDadipate;.  alkenolamine
compowds, for example tricthasolamine, Wiisopropanolaming, Napethyle and N-
sthyldisthanolanine,  dimcthylaminocthanol, BN Ndimethndaminoethoxyethanal,

1 NNONSistdialodaminoatbyDbenabiydrotiazioes, r example NN

1.

gistdimethylaminomopyli-shexghvdrotriasine andfor bisidimethylaminoethyl) cthey
metal salts, for example horganic andfor arganie compounsds of ro lead, bsmuth,
zine anddor tin i onstomary oxidation states of the mstal, o example tron{iD
chingide, on(ih ohleride, bamathillD Msmuth(ID J-ethelbexanoate, bismuth(l
1S owtoate, WamuthiHl) necdecanoaie, sine chloride, wine 2-ethylcaproste, Hadll octoate,
tinfil} ethyloaproate, Ha{il) palmitate, dibutyldn(IV) dilourate (DRTL), dibutvhin(iVy
dichlonide, dimethylin{IVy dichloride or lead ocloste; amidines, for esample 2.3
dimethyl3,4.3 Sotetrabydropyrinuidine; tetrantovlanmmontum hydroxides, for sxample
tetravethvianmponium. hydroxide; alkall metad hydroxides, for cxample sodium
20 hydroxtde, and alkall metal alkoxides, for sxample sodiom methoxide and polassium
isopropoxide, and also alkall metal salts of long-chain faity acids baving 10 1o 20

carbon atoms and optionalty lateral OH groups,

Preforred catalysts ) for use are tecliary aminey, bismugh and dn compounds of the

35 type mentioned.

The vatalysts mentioned by way of example may be wsed 1n the production of the light-
fast polviethane, polvibioursthane sndior polyiren masses according to the invention
wdividually o in the fovn of any destred nuxtwres with one agother and are optionally
W amployed inamounts of 0.001 to 3.0 wid, proterably 0.002 to 2 wit, caleulated as the
wtal amcunt of cotalysts anploved based on the tolal amount of the starting

compounds emploved,
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The compositions according fo the dovention ave preferably wsed to woduee

transparent, compact moddings having a high refractive index,

The adivles obtained from the composttions according to the tovention feature very
good hght resistanee even as sweh, Lo without addition of appropriste stabilizers.
Nevertheless, known UV -protectants (ight stabilizers) or antioxidants may be co-used
as auxitiary amd additive agents Ol

3

Suttable UV stabilizers O wre for oxauple piperidine devivatives, for example 4

benroyiony-2,2, 6. 0 tetramsthyipipenidins, $benroviory-1.2,2,6,6-

pentamethylpiperidine,  bis(2.2.06-tetvamethybd-pipenidyly  schacate, bl 32,646
pentamethyl-depiperidyl)  sehacate,  methyl (L2260 pevtamethybd-piperidyl
schacate, Ws{2.2.0,6-teramethyi-dopiperdyll soberale or Bs22.6,6-iramethyls
piperidyvly dodecansdivate, benrophenone dectvatives, for exanple 2 4-divdroxy., 2-

}1}’{32?@35.}%44&,{%}0W» ;2-~§}ydrcsxy»=f~'¥~<>ci»:zzx3-"»} B»h;\,-'iii'axy«&'i»das;?‘ eyiogy- o .33

o

methyi-2- h*{dm wypheny i}i\t:mcsts e, 2~{5-te}“€«b&§y§«2~
hwdroayvphenyvibonzotiaeols,  208«eroaivi-2-hvdrogyphanybbanzoinaok, 2-05-
dadeeyi-2-hvdroxyphenyhbonzottiazele, 203 Adivert-butyl So-hvdroxypheay S
chiorobenzotrissole, 2-03,Sditert-amybhydroxyphenyhbenzairiaeole, 2-(3 5-di-tert-
butyb-I-hydhrexyphenyitbenvotrigzole,  2{3-tert-butyb-S-methyl2-hyvdronyphenyiids
chiprobensotriazole sud  esterification products of  2-(3-tert-butyd-S-propionato-3-
hydroxyphenvhbenzotriazoele with polvethyvlene glveel 300, oxalanilidey, for sxample
Lethpd-2bathoxy- o damethybd-methexyoxalanilide, salicvlic osters, Bor oxample
phenyl salioviate, Setechbutviphenyl aalieviste and  detertoctyviphenmyl  sabicvinie:
cinnamie oster  sherivatives,  for example methyl aecyvanoBemgthyleds
methoxyolmanude, butyl weoyano-Bapethybbanethoxyoinnanate,  ethyl ecyano-f
shenylcinnamate  and  isecetyl  gecyape-Pephenyvicinnamate, or  malonic  ester
derivatives, for example  dimethyl  domethoxybenzylidenomalongte,  diothyl &
methosybeneylidenamalonate, and  dimethyl  $butoxybenzylidenemalonate. These
Hght stabifizors may be smploved sither individually ar o any desived combinations

with one another,
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Suttahle antioxidants T are for example the known sterically hindered phenels, for
sxample 2.6-disert-hutyl-danethylphenel (lonoll, pentastythritol tetrakis(3+(3.5dk-
ser-botyl-d-hydroxyphenyDpropionate), ovtadeeyl-3-03, S-didtert-butylds
hydroxyphenylipromonate,  iristhylene glveol bis{3-tert-butybd-hydroxy&-
methylpheayDproplonase, 2.2 thiobis{danethyl-a-tert-butviphennly, 3,2
thiiodiethylbis] 303, S-di-tert-butybd hydmxyphenyliproplonate),  which  may  be

gmpoyed aither individually or in any desired combinations with one another

Further suxiliary and additive agents €) for optional so-use are for example the kuown
fame retardants, for example wisehlorathyl phosphale, amumontum phosphate or
polyphosphate, fllers, for example bartum sulfate, distomaceous sarth, carbon black,

wititing or slae remforcmg glass fibers.

Suatly, i in also posaible to vowe the nternad mold relesse agents, dyves, pluments,

hyddrotysis inhibitors, fungistatic and bacteripstativ substances known per se.

It 1s partoularly prefomble when the conposition according o the invention containg
as component O at least one mold release agent selectad fom mono- andfor dialkyl
phosphates andfor monee anadior diatkoxyalkyl phosphates. As mono- andfor dialkyl
phosphates, particddarty mones guddor dialkyl phosphates having 2 to 18 carbon atoms
in the alloyt radicnd, preferably 8 to 12 carbon stoms, are. Particolsely preferred monos
Adiatkoxyalky! phosphates have 2 1o 12 carbon atoms in the alkoxyalkovt radical and up
to three ether proups per alkoxvalky!l mudival, the abovementioned mone-/alkozyalkyl
phosphates having in pantictby 4 © 19 carbon atoms in the alkoxyalkyt radical, The
preferred  mono<idialioyt  phesphates and  monodialkoxyalkyl  phosphates  are
partivularty advantageous stnge i addition o their actual function as 2 mold release
agent they also bave a favorsble offect on the ronchion rate in the reaction of the
polyisoeyanate component with the thiol compenent in the respent that their addition
reduees the regction rate of the two components with pne another. This ultmately
results o wolded articles of higher optical guality snd in simpler handling of the

composition after the mixing of the components.
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Ruttable mold rolease agenis are for example methyl phosphate, dimetbyl phosphate,
methoxvethyl phosphate, methoxypropy! phosphate,  ditethoxyethyly phosphate,
methoxyethyl  cthoxyethyl  phosphate.  methoxyethyl  propoxyethyl  phosphate,
difmethosypropyl)  phosphate, othyl  phosphate, diethyl phosphate,  ethoxyethyd
phosphate,  difethoxvethyly  phosphate,  ethoxypropyl  phosphate,  ethoxyethyd
proparyethyl  phosphate, 'di{eth&_xy}x‘agy§} phosphate,  othoxvethyl  butoxyethyd
phospluate, opropyl phosphate, ditsopropyt phosphate,  propoxvethyl phosphate,
difproposyethyl) phosphate, propoxypropy! phosphate, ditpropoxyipropy!) phosphate,
butyl phosphste, dibutyl phosphste, butoxyethyl phosphate, butoxypropy! phosphate,
dithutoxyethyl) phosphate, pentoxyethyl phosphate, bis(Z-ethylbeanyly  phosphate,
dithexviexyothyll phesphate, cotvl phosphate, diogtyl phosphate, decyl phosphate,
isodesyt phosphate, diispdooyl phosphate, Godeovloxyathd phosphate,
ditdeoviogvethyll phosphate, dodeeyl phosphate, didoceyt phosphate,  tridecanod
phosphate, bis{inidecanol} phosphaie, stoaryl phospate, distearyl phosphate and any

destrad mbtures of such compounds,

The compositions scoording o the brvention advantageousty costain 3.01 1o 4 wit of
mone/diatkylphosphates andior mono~iliatkylalkoxyphosphates, proforably 002 0 2
wity, based on the pverall compeosition. The abovemsntioned usage amounts relate o

the total content of these substances as mold reloase ggonts.

A particularly preferable compoasttion sccording 1o the mvention for produsing

transparent polyihicurethane artieles containg or consisty of

Al 3510 65 with biped on the compostiion, o partioular 43 to 88« of 4

polyisooyanate component comtaining

at least B0 fo BO8 wils, in partioular 95 fo 907 wilh, based on the
polyisooyanate companent of a polylsocyanate selected from 1L3-XDY anddor
L4-XDI having a functionality of isoevanate proups of 2 per molecude and 0.038
to 3 widh, o partiondar §.1 to 1 wt¥, based on the polvisoryanste component of

A-{seoyvantomethyl thenzonttrile wulor d-QsocvanatomethyDberonitrile,
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3} b3t 65 wits based on the composition, in particudar 4% 1o 55 wi%, of s
thivl component containing at least ong polythiol baving s functionality of thiat
groups of at least 2 per molecnle, wherein the thiol component in particular

consisis of a polythiol having w functionality of thiol groups of 3 per molenuls,

g namely DMPT (domercaptometind-1, 8-dirnercapto-3,6-dithiavctane),
and
Oy guxiliary and sdditive agents comprising 4.01 o0 4 wity, in particular

10 (02 1o 2 wi¥, of 3 wold release nponmt solected from wmano andior dalkyd
phosphates hoving 2 to 18 carbon atoms in the alkyl wadival andior mono-
anddor  dialboxyaliyd phosphates having 2 1o 12 cwrbon stoms in the
alkoxyalkyd radieal and up to thres ether groups per alkoxyalkyl radical,

18 wherein the ratie of tsocyvanate groups to isocyanate-reastive groups 18 0.5 1 1
2t
whersin the compesition is characterized in that

4 the composition further containg a3 component D) 0008 o 10 w36 based on

the  enfire  composition of at least one avomatic nitrile  selected  from 3
{isoovanatomethylibenzonitttle andior disvoyanatometivlhenzonitrile, in particular

001 fo 8 with

23 The present duvestion fwther provides & process for producing  tansparent

polythiourethane articles by resction of 8 composition containing or consisting of

Al a polyvisoeyanate component contdning at least one polyisocvanste
having a fonctonality of isocyanate groups of at least 2 per moleculs,
30

R} ¢ thiol component comtatning ot consisting of at Ieast one polvihiol

having a Ruostionelity of thinl woups of gt least 2 permolecule
& & K g :



aid optionally
O suxiliary and additive agenis,

g wherein the ratio of isseyanate groups o Bsocvanate-resctive groups i 8.3 1 1

w24l
whereis the process tx charactenised in that the compeosition further goutains
86 ] at least ous wromatic nitrile,

The preferved embodiments and definitions set cut above apply analogouwsty o the

coampasitions conplovat i the proocess according fo the invention.

o

§  The process may in partioudar be porformed withowt solvent sddition, Le i solvent
free fashion, and the sitvile addition 15 not to be undersioad as solvent sddition in tdus

contexts

frrespective of the type of chosen starting substances in the provess sccording to the
2 mventon the reaction of the polyisocyanate mixtarey A} with the thinl component B}
and optionaily further isocwnmteseastive components 13 effecied adbering 1o an
sguivalent vatio of Isosyanate groups (o isooyanate-resctive groups of 0.3 0 Lo 2.0 1 1,

proforably of 6.7 Lo L3 L meose preforably of 0.8 Lo 120 1L

fest
2

in the procesy acvording o the lnvention the compenents of the composition secording
to the Bhwention are preferably mixed, optionally in selvent-free form, in the above-
stated eguivalent watio of otyanate groups © {ocvanate-reactive grounps using
suitable mixing spparatoses and charged into open or closed molds by any deddred

wethod, for example by simple bandeponring but preferably using suitable machines,

54
ol

for example the low<pressure or high-pressure machines custonney in polyurcihane
techmalogy, or by the RIM process. Curing may be performed in a tamperatore rangs

of 4070 to IROVC, prefosably of S0°C to 14070, particnlarly prefersbly of 60°C to
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12070, and opticnally under dlevated pressure of up 1o 300 bae, proforably up to 100

bar, partioularly prefersbly up to 40 bar,

The polvizocyanaies and optionally sho the other starling components may be

.75

degassed by application of vamaan.

The molded articley thus produced from the according to the invention can peperally
be demokded affer a shurt Hove, for cxample after 2 to 60 oun. A posteouring at a
temperature of 30°C o 100°C, preferably at 60°C o 90°C, may optionslly ollow,

i
Compagt it and weather-resistond polythiourethane adicles having high resistasce
toward sobvends and chentoaly and outstanding mochanicad properties, in particudar an
exeeilont heat resistance evon at higher temperstures of for exanple 80°C, are obiamed

in this way, Compared fo the prior art systems which do not contain gromatie niirtles

Y

the molded anicles secording to the wvention featurs a lower propensity for formation

of clowdiness.

The present fnvention forther provides & compact ransparent padythicurethane anticle
obtainable by reaction of the components of the composition according fo the
0 wvention. This polvildourethane avticle may be a glassreplacoment part, an optical
optoctoptranie or clogrenic compongnt part, an optical lens or & apectacle glass,
Specific apphications are for example production offuse as glass-replacement panes, for
example sunroofs, front, rear or side panes in autometive or acronautical production,
safely gless, solar moduless light onitting dindey, lenses or collimators, as are

13 emploved for example as suxiliary opties in LEDY lamps or automotive headlamps,

However, a partioubarly preforred fleld of application for the molded polythiowsthane
articles according to the mvention olvainable from the composibions a{:mrﬁiﬁg to the
30 refractive index and g high Abbe number. Spectace glasses pro(ius:ad ax:cm{ﬁng to the
invention featre outstanding mochanden! proporties, o pacttionlar hardness and impact
resistance and also good sorafel resistapce and are moreover easy W process and

gotorable as desired.
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The present invention further relates o the use of arowmatic nittiles for produsing

trangparent polyvthivurethane srticles
There is further disclosed & mixdure of o polyisocyanate having s functionality of
isouyanate groups of at lsast 2 per mwlecule and ot lesst one aromatic nittdle for

praducing compact travsparent polythiourethane articles.

The vention will now be more particularly discussed with reference to exemplary

sathodimends.

Examples

Fig. 1 depicte a schomgtio diagram of g suttable plant for gas-phase phosgenation, This
plant is -ga;“cimiaf}y suitable for mannfacturing L3-XDT and 14-XDE with contents of

sittrifes »0.1 wi?h based on the manufsctured tsocvanate.
All percentages are based on weight, unless stated otherwise,

The XOQ contonts wore detormined by tittimetey as per DIN BN SO HS0R,
Measurament of the refractive indices and Abbe numbers was effected using a Telss

Maodel B Abbe relractometer as por DIN EN IS 489 180008,

Transmission and hore mensurements as per ASTM I 1003 were performed with a

Byk Haze-Gard Plus using standard Hght type DS {defined in DIN 6173)

The chomivals used were employed withowt further pretreatment:
Tiouvin R 371 atkyiphenolsubstituted benrotriazole (BASF)
elec UNG minature of longechais monosand dialkyl phosphate (Sleppan)
DR dibatyltin dichloride (Acras Qrganies)
DIMPT: hmercaptomethyl-1 B-dimercapto-3 6-dithigoctane {Branoe Book GmbiD

Destnador W HI2-MD, KOO functionality 2 (Baver MateralSetenee AG)
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Porforming the gas-phase phosgenation of 1.3-XDA

AP 43

Exsmple B

In a plant for gas-phase phosgenation comprising an swmine evaporation stage as pey
Fig. 1, o tabular reactor (L: 9330 niny, internal dlanreter 1345 mm) having a coaxiad
sessle arvanped along the reactor axis (hfernal diameter 1345 mm) and a downstream

10 socvanate condessation stage, 300 ky'h of LAXDA were continuousty evaporsted at
g presage of 630 mbar abs. with inbpduction of a nitvogen siren of 10 ke'h, the
temperatire v the puraped circolation Sireuit (3300 ka'hy being kept at 150°C by
gooling tn o heat exchanger (WL 500 ppn Tinavin & 371 had previously been added
to the pumped olroudation eireudtl. The sopply tamperatire © the evaporstar (V) was

15 2550, the ontry tempernturs of the cooling medium into the heat exchanger {WT) was
4070 and the averags restdence time of the 13XDA in the pumped circulstion sircnit
wias 3§ minutes. Alter exiting the evaporator the stream composed of gaseous 13-
XA and nitrogen was heated o 280°C i a further heat exchanger snd suppliod to the
reactor via the coadial nowsle. Simultanenosty and in parallel thersto, 750 kg'h of

2 phosgene were hosted o 3IOC and on the annulay space left frue by the nossle
likewise continuously supplied to the reactor in which the twa reactant streamy were
sixed and brought to reaction, The velocity of the gas stream in the reactor was ghout
30 nv's and the velocity rative of the amine/nitrogen siremn to the phosgene streant was

3.8, The pressure at the vacunm pong wias 000 mbar abs,

3
kv

After an average rosidence time in the regctor of D48 seconds the gas stream
containing the reaetion predust L3-XDI was cocled by injection cooling with
monechlorobeizens and condensed, the lemperatiae of the lguid phase in the quench
betng about 90°C. The contont of I-chlormethylboney! ixcoyvanate determined by gas
38 chromatography was 4% based on the sam of L3-XD1 and 3.CEXL The reaction
mixture was then freed of HOL and phosgens and worked up by distiltation. The vield

of 1,3-XTH was 83% of theory.
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Exanwple X

T the abovedosoribed plant 1680 kb of 1L,3-XDA were analogensly evaporated at a
pressure of 300 whar abs. with iniroduction of a nifrogen stsam of 4 ky'h, the
tunperature 0 the pumped circplation civenit (3200 ki being kept at 130°C by

o
b}
:

eopling in o heat exchanger (WYL 500 ppm Tinuvin ® 371 had previously been added
o the punped circudation eircuit. The supply temperstee to the evaporator (V) wus
2407, the entry tomperaturs of the cooding modinm e the heat exchanger {WT) wag
40°C and the gverage residonce time of the 1.3-XDA in the pumped civenlation eireuit
was 43 minutes, The stream composed of gaseous 1,3-XDA and nitrogany was heated 1o
JBO°C in a funher hogt exchanger and supplicd © the reactor via the coaxial nozzle
Rimohaneoosty and dn paralled thereto, 500 kgD of phoagene wers beated 1o 31070 and
on the annuler space left free by the noesle bkewise continpously soppliad o the
seactor in which the fwo reactien streann were nibied and bropght o reaction. The
veloeity of the gus stream in the reactor was ghout 20 miés and the velocity ratio of the
aine stream o the phosgens stream was &R After an average residence tme in the

veactor of G40 seconds the gas srsam wntaining the reaction product 1,3-XDT was

of the Hgquid phase mr the quf:mh being abeut #0VC,

The coment of Jechlormethyvibonsyl isocyanate dotermined by gag chrovatography

pe

wias 3.3% based o the sum of 1 3-XD1 and LACRXL The reaction mixtues was then

trood of HO and phospene and worked up by distilation. The vield of 1,3-XDI was
2% of theory.

Production of 1,3-XDI manufactured by Bguidephase phoagenation

Example 3:

With stirving and cooling 8 solution of § pacts by weight of LAXIDA o SO padts by

weight of monochliorobenzene was metersd into 3 solution of 20 parts by weight of

phosgens in 23 parts by weight of monochlorebenzene at 8-10°C and on completion of

the addition the wixture was allowed {0 reach room temperature. The fompersture was
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subsequently increased o reflux with intredaction of phospene according fo gas
svolution and phosgenation was continued watd] the solotion eventually beeame clear,
Onee the clegr point had boen reached {about 443 h) phosgenation was continued for a
further 30 minutea. Fhosgene introduction was then terminated and the mixture was
reftuxed with tntroduction of pitrogen watll phosgene was no lotger detectable in the

offias.

The reaction mixture was then worked up by distilation to obiain XD as a colorless
Hgukd baving a botling point of 130°C 7/ 0.2 mbar. The vield of 1,3-XDT was 80% of

theory,

Rxample 4;

2 kg of the XD obtatned in cxnmple 2 werte factionally distilied through a cohann
The first 300 g were disvarded as forsrun and 1 kg of cologless 1.3-XD1 was obtained
as the main fraction, This fraction was admixed with 14g of Zeles UN (Sieppans s
moin temperatire and fefl w stand for 24 by The HO content of the sample after
distillation, measured as per ANTM specification DME63-9R, was 105 ppm. The
coptent of I-isocyanatomethyvibonzoniirile was determined by dissolving 1 gof 1.3~
KB in 100 mil of seetonitrile. 100 gl of this solution were mixed with 860 yl of a
diethylamine solotion (0.2 g of dicthylamine in 100 mi of acetomitile) and stored wt
G0 for 30 minutes prior to HPLO-MS meomsurement, Pority was determined by
integration of the areds of the signals dn the UV spectromster. B was assurned that all
compernnds show the same UV absorption and that ne compoonds without 8 UV
absorption gre present in the samples. A forther assomption was that so degradation
rewctions take place during measuwrement. The following program was chosen for

HPLO-MS mesasuratent

Synapt G2-8 HEB-MS, ACQUITY UPLU {Waterg) Q8. Nous 02634
UV PR CPetal Absorbance Cluomatogram)

Calpmm Kinetex [0 x 2.0mm L7 g

Colums temperaturs: 3070

The mobile phase consisted off
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~32 - 31
Solvent: Ay water + 0.08% foraic acid
By acetonitrile + DAS% formie acid
Flow water 0.5 mbimin

Ciradient: 10/5%B 1057598 16/100%8 17/100%8 17 1/5%B 18/5%B

The sanple was  found  to comtain 984% 13X and 079 3-

soeyasatomethvibenzonisrile,

Examaple 5:

2 kg of the XM oltained in example 3 were fractionslly distiffed through a columan
The fst 800 g were discarded as forerun and 700 g of colordess 13-XDE were
shigied g5 the main fraction. This Baction was admibxed with 098 g of Relee UN @t
room temperaiure and el to stand for 34 b, The HO content of the sample affer
distillotion, measwred 88 por ANTM specification DD4663-08, was 198 ppm
Analogously to sxample 4, purity defermination by HPLC wae performed. No 3-
isocyanatomethyihenzoniteils was found {y the course of this. The propertion of 1,3~
KO was 954%,

Prodhuetion of polythiourethane articles;

Example &

e flask, D002 g of dibutvitin dichloride {DRO) were disselved 1n 9459 g of 1L3XDH
from example 4 gud the mixtore was evacited at 10 mbar for 30 minutes, 8000 gof
DMPT (dnsrcaplomethyb L &-dismercapto-3.6-dithiaoctang) were then added inte the
flask and the fingl mixture was stirrad and degassed at 10 mbar for 30 minutes, The
mibxture was thew Hltered throogh & § pm filter, deawn into a syringe and the casting

mald was completely filled thevewith, The casting mold was prepared by clampiag

fogether two glass shell molds (83 mm diameter, intornal radiue ¥8 v, Shamic

Insight, Ine., I with w gap of 8 mn and @ plastic sealing ring to form g casting cavity,

The niold gap s § o at eaeh point of the lens.,

35382
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The filled casting wold was cured in & drying cabioet with the ti“;ﬁ‘i;?t)i‘&‘f.‘;.zre profile: 15
hours gt 657°C; 2 hours at 100°C and a further 2 hours at 12070, The casting mold was
then eooled to room lemperature and, after complete conling, fiest the slegve and then

the two glaes articles were manually removed,

A spectacle glass blank that was completely clear, transparent and free from cloodiness
was ubtained o this way.
Tranamission was 90.3% for stodard Hght type D85, hase was 2.1 The refractive

ey nE was LA&T a1 2390
Example T

Asudogousty o cxanople & 8 spectacle glass blank was produced using 1,.3-XDi from
example & This spectacle glass blank was complotely cloudy, travsmission was oaly

28.7%, have way 100,

Example 8

fnoa Baxk, 94539 g oof LAXIM from example 5 wore adomixsd with 825 g of
benzonitrile, 0002 ¢ of dibutyltin dichloride (DROY were dissalved thereln and the
mixture was ovacuated ar 10 wmbar for 30 muinptes 8000 g of DMPT 4
mereaptomethvi-1 R-dimereaptod S-dithaoctane) were then added inte the Hask and
the Hoal mixture was stirved and dopassed at 10 mbar for 30 minntes. The mixture was
then subsequently subjected o further provessing as i example § to afford a spectacie

glass blavk,

A spectacte glass blank that was completely olear, ransparent and free from cloudingss

was obtained in this way.

Transmission was &8.3% for stamdand Hght type D68, haze was 2.8, The refractive

fdex nE was 187 ab 23%
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Exsmple &t

In o fask, 0011 g of dibubvitin dichloride (DBCQ) were dissolved in 13000 ¢ of
Deamodur W, 1RS¢ of benzonitnile snd 131 g of Zeloo UN and the mixture was
gvactated at 10 mbar for 30 minotes. 8330 g of OMPT (demercaptomethyl-1, 8-
dimsrcapto-3,6-dithigoctane} were than added into the flask and the final suxture was
stirvodd s depassed at 10 mbay for 30 nrinutes. 30 g of the mixture were then added
a closable PP begker (35 g ointment pot, internal dHametsr 30 oum} and cwved In 2
drying cabinet with the temperature profile: § bours at 63°C; 2 hours gt 190°C gud
further & hours 1 12070 The casting mold was then cooled {0 room lemmperature and,
after complete cooling, the casting wis demolded. The casting was free from

sloudiness gnd transparent,

Example Ui

I Bask, 422 g of dibutvliin dichlonde (BB were dissolved i 13000 g of
Resmodir Woand 2.6 g ot Zelee UN aned the mixture wis pvacuaied ot 10 mbar for 30
minntes. 8330 g of DMPT (damercaptomethyb,S-dimercapto-3 6-dithinoutane) waeee
then added into the Hask and the final mixture was stirred wnd degased i 10 wbae Ror
30 minutes. 20 g of the muxture were then added to 3 closable PP beokey (75 ¢
ointment pot, wilerngl diameter 50 mm) snd cwred fn o dryiog cabinet with the
temperaturs profiler S hours ot 6570 2 howes at 100°C gnd ¢ further & hours at 1209,
The casting mold was then cooled to roony temperatire and, after complets cooling, the

casting was denlded. The casting was milky-white.



Seabadalmiigénypnniok

L Roppozicit dHatexd poltiouretdn-fornatestak eltallitgedhiog, waely « kivetkezd Komponensakhdi all
vagy vecket tantsinasea
A sgy poliizocimdt-kovponens lngalbl epy viyan politenclandt wrialonimal, avely molchulanként o
aldbh 2 fzochnd funkeids csoposior analnaz,
"y Sgy tol-Romponens legaldlb sey olyvan poditiol tanalormmal, amely noleladankerd fegadisbl: T liol Bk
£y esupartot lastabngg
daadolf engthen
OV segsds ¢ adalekanyagok,
sbed a2 lzocianatesoportoknal & Rostndid reagdhd croporiolhoe viszony ol arinva 0.8 ¢ T s 2.0

o)

el

saronyds il iaf'tééf:m;}z.
2.8z Loagduypont seerint Remporiold, meead jellomerve, Bogy a kngporicid toflos Busreiiteldre voont

Fortatea G0 - 30 Ui %6 wromad el K selebdl 005 - 3 Wmeg Yot tartalmaz

&, jgenypont arerintt kompodicid, axesd jellemerve, bogy @ nitril lopalabh ggy favibly

funkeios camportot, kivelabbd! agy Doclandicsoportot tartalmaz,

typontek harmelyike savrintl Kompoxield, waval jellemeave, hogy o niril benzordtedl, |

¥ X

{zovimtioywt-tenroritnll, d{izoviandtomatiDbenzaintl, MK Gnmeal-barmaniteil, 4 ket

X

Ubensonited

vagy enek Reverdkel, Kozelebiand! bemzorindl, 3-(zochnttometil-benzoninil 8¢ Vagy <-ovianstomahi)y

©

beszenirb kDO wig wegvilesava,

SoAz elizd ipdnponiol bimeble sworint komporicld, aneal jellomerve, ogy a4 poltzoniandt

I 3-bive{izochmdoretibenrol (XD Lddhh fzovispdiomatiiphonead (LAXDLL 288 aiiciaimn:

setil-biciklof 2.2, Hbeptan, S6-bisaiamoundtometil -binikiol 2.2 heptdn, td-hise-{raniandtometil)
La-bisrtfzonimdiometilbotilohecds, 2.2 dizochmttndicikloleciimetin, 2 dirasiandtodiotlilon
i

tepoiandt; TPD vagy ezek hove

w, Sdhdirosangtodiciking setdn (HIZ-MDD, Yoo 3 5 S menih-S srdtomeitintkios

hexdnfzotorpn- hed, kiddatnen Rnvdsnn },3~‘tsiszt{fi:«:{s«:..iaz}é::s};:nctéi}-ﬁ&m:}z@i
(LI-XDI dsdvagy Ld-hisgzoviandtomettlpbetzal (L 4XD1 kazil van megvilasznva.
BoAx eldud ipdropontok bammelyvike wearil hompozicid, wezal jellemorve, fogy 2 potizociandt egy

aronsds pullizochaoit ds s nitrll agyansbbol s peliomiahol suvmasdk, mint 3 politcocianst,

LAY 5 wagy 8

Sypont  srerintl kompoeiold,  seral  jellemene, hogy o polifzocianit

S

& iy

L-bisztboniandtometi Fhenzol CLIXDIY &y & witrll Syizociznitome

hevzoniteil Safvagy o polifzociandt

Ld-Iisa o iandtometit <henzol (14-XD1 & a niuil s izocinnitometi thanzonitnl,

8. &z eltnd igsnyponick Irmelyike aeerinl koraporisis, axeat jellomenve, hogy a politiol 4-merkapic
setil- 1 i-dimerkapto-3 6-ditiaokian, 2.5-bise-merkagtorastil Ld-ditiin, L3 Betetrakiszimerkapienetilioy

puapan, & 7-dimerkaptometil-1 H-dimerkapto3 .6 Sritiawdickian, 4, 7-dmerkaptomeit-1,1 -divanek apto-3,8,9¢

tiaandekan, 4 B-dimerkaptometiid, H-dinedsapto- L& S uithandeki witetiolpropin-trise 3 anvrkapics

T

SZTNH. 1000868440




PESpOTEL), (i‘im&ii§Q§&‘z§ﬂwt_{i§&E{Zi»~§§‘if;)§‘§§ii§){;}am&tét}i pentacritrivtenakisomerkaptoavaldt) dsfvagy pentacritrit-
fetrakisas

eveerhaptopropivnat ks van

9 Aw elrd igdnypontok birmelvile seerl kampozicts, maret jallamerye, hogy OF komporenshént Ka-

tnlizatorok, feltletalady dgonsek, UV- stabilizatorok, antioxidinset, § Hatanyagak Smafornahol lovilasridst o

seghd dgensel, wWltdanyarok ¢

vagy pigmensel Reviihek ol almasdsey

HE &9 ndovpont szerinll Rompoaleid, szzal jelfemezve, hopy Sotdlomabal lovalasstist sldss suitd
EOBMY § k « BOI

dgensekkent fosalitdsaterek, korelelbed] se alkilrdssben 2 - IR andostomot, slbavisen § « 12 szénatompt i

talmard mans: avdv

¢ diatil ik karitlnek sihabmaeasy

Dok

39

el

FEA R vagy 10, tgdnypont seerinli kempnaicio, axzal fellomerve, hugy Srtdformaho! foval

G dgenvekbdat w2 alkoxialiirdizben 2 - 1 wénstomot, olfnysen 4 - 10 seénatomat wialmass o alboxis

elisbl haroot dereoporiot analmazd mono- $yivagy dialkilifsafitok kertlnek alairseds

itk clGatiasien exy olvan Romporicld rongiltelisa aidn,
arnehy g kivetkezd komponensekbol ol vaey sroket tartabmeeas
A3 gy gfss}iii;t(ss:ia;:se"ﬁ~-§<‘<sm§§mza‘~;f:zs fegalabb egy olvim poliizosiandt tartaloraranl, anely molekuidrddnt ke

Wb 2 leoolandt fuakols vsenpeiot sl

B gy tobkamponens Tegalably sgy olvan politiol tartalonsmal, wnely mlekidankent feosdibh 2 tiol Runke

cida cyoporiot analvaz

23 adoit esetban

€3 segdds v adalékangagok,
abof az bostadtesaportoknal an fzecimdgal veagals ssoportolkhor viseonyitett dnva 08 0 1 s 2001
ke,

sreal jellemerve Bogy o kongosiold ovibba

11 fegalibbregy arotis il tardrse.

P30 Kompakit ¢ &lRtsed polivonraia-formatest, amelyse T - 11 gényvpontol barmelvile seerint kom-

pozivid komponensetnel reakeidjaval allithaid ¢lb, ahol u polidowetin-formatest Koeelobles! fvegel helyeitest

th alkatress, optikal, optoclakironiind vagy slehironikal dpitdelem Laptikad fenese vagy szomiveglenose.

ML Avornis vdtrilek alladmszdss dldtees politiouretin formatestek el6silitisin



nitrogen

11 IIN3E2

mms XA and

nitrogen

v

}‘“‘""’"“" XA

2

...................

oy smmpling

R

L diacharge

Fig. 1

Jill|

!

ZTNH

I

{33{}3&&@1

.



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

