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The igvestion welates to a polvbutadivne having epoxy groups, where the

&

sesiyvingtadions comprises the following 1,3-botadicne-derived monomer units:
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where the proportion of A in the entively of the 1 3-hutadiene-derived monomer units
present in the polvbutadiene 35 from 19 1o 60 mol per cent, the sum of the proportions
of B and 0 iu the entively of the 1 3-butadiene-derived monomer units present in the
polybutadiene s from 40 w0 90 mol per sent, o 2 process for the modnction of the
polybutadiene of the invention, and ale o 2 composition comprising the

potyintadiens having eposy groups.

Polybutadienes ave a class of organic compounds of great industrial importancs, and
ave produced by polymedization of 1 3-butadiens, which {s obtainable in large

quantities from the cracking of petroleum. They are starting materials of considerable

interest and importance for chemieal syntheses on both lsboratery and industrial seale,
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The polynaetization of 1 3-butadiene o give polybutadiene can easily be cartied out by
way of processes desoribed o the prior art which comprise anlonic polvmertaation.
Haowever, in many applications the resaltant butadionss vannut he used divectly bug

mistead first require wodifieation.

This modification can in particalsr be spoxidation by wmeans of reagents sweh as
epichiorohydrin. Epoxide groups can be uiilived for & wide variety of other reactions,
n particular with anbvdrides ov amings. The reseliant polybutadiens having epoxy

groups can therefore be reacted with reagents such as dlamines to form a robust plastis.

Shell Ol Company, Ressarch Disclosure, Vol 438, 12, 1998, page 1594, describes the
preparation of butadiene polymers having epoxy groups. The polyvdicoediols were
obtained by way of andonis polymerization. Mention is made of the pewr a:mnpm‘.ihi%‘it};-’
of the produsts and the low Ructionality of these: 1.1 and, rospectively, 1.6 and 2. The
regetion of the plycidie sthers with ERICURE 3140 pobvamide is deseribed, for
fpraving compatibility,

The invention iy SUTSGI04 (Lebedey rubber institute) deseribes the syathesis of an
anionic polybutadiene polymer, ghviog & "living polymer” with metal atoms of group
I and troatrment of these with spichlorohydrin, acids and hases, Privr to the reaction
with epichlorshydrin, the “Hying polveaner™ 18 not solated and freed from butadiene

aligomers. The products are reactod with maleie anhydride and phthali - anhydride.

LML Roland, Platesu moduotos of eposidized polybutadiens, Macromoleaules, Vol. 26,
No, 24, 1993, pages 6474-6476 deacribes the spoxidation of polyvbutadiens, the
mierostructure of which consists of 9% of a1, 4, H1% of cis- 1 4, and 10% 0

2 dovable bonds,

EP 1323739 desoribes a substantially solvenisfree process for the praduction of
spoxidized polvalkenylones and use of phosphoric actds snd derivatives thereof as

catalyst,



The provesses desertbed n the prior art for the production of polvbatadicne having

epoxy groups have the disadvantage, however, that the polvhutadiene  has low

provessability, high viscosities and high glass tansition teraperatives, Purthermare, the
N T L T -

groups have p

w2, Purthermore, the
predusts in the provesses deseribed fis the prior art for the production of polvbutadiens
having epoxy g oor oompatibility with other components of cos
peaitions, in partionlar epogy resin
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In the light of this, the ohject enderlving the mventivn consisls in
polybutadiene having epoxy groups and a process for the production thereot, wh
has mre advaniageous processing prop

Hich

1 particwlar mintdzed viscosty andior

providing a

slass travsition fomperature

Another object waderlying the foveation i o provide & polybutadione having epoxy
groups which hag

whith has waximized compatibiity with other components of coating
npositions, i particular cpoxy resing

{hese and other obijs

jecis a

achicved by the subject matter of the present application
and particulardy aleo by the sobivet matter of the sccompanyving indevendent claims

i 3 PREYING
with embodiments arising frow the dependent claims,

A first sapert of the problem uad

rivin
having ¢

2 the obiset iy so
pORy groups according to Claim 1, where i

fved through g polybutadiens
fusttovwang 1,

a 33 ﬁa}sj

e polybutadicns comprises the
ne-devived myonomer unils:
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where the proportion of A in the sxtirety of the 1 3-butadiene-derived moncnier units

prasent in the polybuiadiene 18 from 10 1o 60 ma! per cent,
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and where the sum of the proportions of B and © in the entirety of the 13-butadivne-

derived monomer waits present in the pelybutadions iy from 40 o 90 mol per cont.

i a first embodiment of the fest aspodt, the problem is suived through a polybutadions
having epoxy groups, whers the proporiien of A, B and ¢ entirety of the 13-
buladiene-derived monomer units present in the polvbutadiens s Iy each case and
mufuadly independently af feast 10%,
in a second embodiment of the frst aspect, which is also s embodiment of the firgt
embodiment, the problem s solved through g polybuladicns having spoxy groups,
where the proportion of A in the entivety of the 13- butadiene-derived monomer anits
present in the polybuiadiene is from 13 to 3hmel per cent, the proportion of B o the
entirety of the L 3-buladiene-derived monomer units prosent in the polvianadisne s
<

from 30 w 70mol per cent, and the proportion of € in the sutivety of the 1,3

butadizne~derived monomer antis present in the polybutadiens is from 15 o 30 mol

in @ third embodument of the flest aspect, which e also gn exnbodiment of the first 1o
second embodiment, the problem i solved theough a polvbutadiene having epoxy

groups, where the epoxy groups have the Remuda {1

o

e,
o



group of the formals Oy, where X s from 1 to 4, more preferably 1
Iy a fourth ewmbodivnent of the frst aspect. which s also an evabodiment of the first to
third embodiment, the problem s sobved twough a polybatadiens having epoxy
groups, where the polybutadions hay from 1.5 w0 3 epoxy groups, meferably from 1,73
to 2.5

e second aspect, the problem underbying the Invention §§ sobved through a process

@ e

for the production of & polybutadicne having epoxy groups, comprising the bllowing

Stens:

a}  povision of & polvhutediene prodoced by mwans of  free-radical

polymerization and baving hydrexy groups,

b resction of the polybutastiene having hvdroxy groups from step a) with a

moneepaRy compound i & reastion mixture,

where the modar ratio between terminal hydroxy groups and the

manoepoxy compound s frony 1T o LG,

where the temporature s from § 1o 130°C,

andd where the reaction Gme i from 408 1024 houss.

¢} addition of an alkel metal hydroxide, alkall metal hydrogencarbonaie or

alkali motal carbonate to the reaction mixture from step b,

where the polybutadiene having fevmnnal hydroxy groups comprises the 13-

Ed

butadiete-derived mondmer units
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where the proportion of A in the entirsty of the | 3-butadiene-derived monomer
ity prasent in the polybutadiens is from 10 to 80 mol per cexg,
sud where the sum of the propertions of B and € in the entizsty of the 13-
buladiene~derived monomer voits present in the polybutadiens is from 4 o 80
mod per cant,
sehiere the propovtion of A, B and € 1w the eatirety of the 1,3-butadivns-
derived monomer unify present in the polybutadiene s respectively and

mtually wndependently preforably at loast 1094,

where mere preforably the roportion of A i the extivety of the
1 3-butadiene-derivad mononer units present in the polybutadiene

ix fromm 15 o 30 mel per ecnt, the proportion of B in the entivety

of the 3dutadiene-derived monomer unils present in the



T

polybotadiene i from 58 to 70 mal per cont and the proportion of

e the entirety of the 1 3-butadiencderived monomer wwits

present in the polybutadicns is from 13 to 30 mwol per cent,

In a first embodiment of the second asprot. the problem s solved through & provess
where the monoepoxy compound is selocted fromg the group consisting of the

epibalohydeing,  preferably  cplohlorohydrin,  Bomsthylepichlorohvdrin o
eptbromebydrin, and alkyleoe oxides, proforably cilivlene oxide, propyviene 1.2-oxide

y bafylene 1, 3-oxide

et

0 g second embodiment of the seeond aspect, which ix also an embodiment of the first
embodimend, the protlem iy sobved through 8 process where the molar ratio between
the moneepoxy componnd and terminal hydroxy groups in the reaction mixtwe o step

By iy from 0.8 40 2, preferably 08 @ 12

I a third emabodiment of the sceond axpeet, which is also an embodiment of the first w©
second embodiment, the prablem is solved through 8 process where step B) procends in
the presence of @ solvent, where the solvent s preferably sclected from the group

comsisting of the room-terapentture-Hauid aliphatics, aromatics, esters and sthers,

mmnn

o 3 fourth embodiment of the second gspeet, which is slso av embodiment of the first
to third embodiment, e problons dv solved throngh 8 process where step by proceads
iy the presence of at least one wetal sali or semimetal salt which comprises at loast one

metal cation or semimetal cation, prefurably selected from the group consisting of
boross, alumininm, sine and tn and &t least one anlen sslected from the gronp

consisting of 1, CF, BFS, PFy, APy, 8hid CIOE, B0 and NOY

emboditment of the seoomd aspet, which is also an embodiment of the first o
fourth smbodiment, the problem is solved through a procsss where, i step ¢, from 0.7
o L4 mol of alkall metsd hydroxide, slkali metal hydrogencarbonate or atkali metal

carbonate ave added per mole of tevminal hydvoxy groups in step /)



In g sixth embodiment of the second aspect, which is also an embodiment of the frst ©
fifth cmbodiment, the problem i selved through a provess further sompeising

distillative removal of excess monoepoxry compound after step b and before step o).

In o seventh embodiment of the second aspect, which i an embodiment of the third
sixth envbodinent, the problem 13 solved threagh & process shere step b fs canded owt

3

i the prosence of @ solvent and thix s removed from the reaction mixtwre hefore,

during or after step o), prefevably sfter step o

I an eighth embodiment of the second aspect, which is s embodinent of the third to

{n & third aspect, the problem underlying the twvention is solved through a composition
comprising the polybutadiene having epoxy groupy according fo the first aspeet of fo
an embodiment of the Srst aspect, or throngh the polybutadicns which has epoxy
groups and has been produced by the process according o the second aspest or 1 an
embodimamt of the second agpect, and also comprising at Ieast one hardener, and

optionally also at least one opoxy resin,

fu o fourth aspect, the problem anderying the invention s solved through 2 binder in
adhesive  compositions, sealing  compesitions and  scoustic  comapositions  for
automobile applications, castingresin formulations for elecirical insulation, sealin

compostions o construction matevialy, for the impregnation or adhesive E}(}ﬁ{iing (.sf
glass- and carbon-fibre testiles compuising the polybutadiens having terminal epoxy

groups according o the frst aspect or to an ombodinent of the first aspedt, ar the

polybutadisns which hag tornanal epoxy gronps and has besn prodaced by the process
according to the second aspect or o gn cmbodiment of the sevond aspeet, and

comprising at least one havdener, aud optionally slso at least ong epoxy resin.
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o a fifth aspeet, the problew wnderlying the invention is sobved through 2 use of the
polybutadione having tevminal epoxy groups according to the fivst aspect or o an

cbodiment of the fisst aspect, ot of the polybutadicns which hwe terminal epoxy
groups and which hag been producsd by the process according 1o the second aspect or
o an embodiment of the seeond aapect, or of the composition sccording to the thixd
aspect ae binder du adhesive congpositions, seallng compositions and  scoustic
compositions for automobile applications, in casting-resin formulations for electrical
nsulation, in sealing compositions for construction waterials, for the tprognation or

adhesive bonding of glass- and carbon-fihee textiles,

In a fifth aspect, the problews wodedying the fnvention is solved through a process

comprising the step of hardening of the vomposition according to the third aspect,

The present invention iy based on the surpnising discovery that polybutadiens having
epoxy groups and produced by stacting from pelybutadions obtained by moans of free
radical polymerization has low vidcostty and glass transition temperates, Without any
jutention of adopling sny partionfar theory, the ioventors of the pressnt hvention
seppose that  feo-eadicel  poelymerization, wnlive  anionic  polymerimation  of
i ? N 58 Sivd z +.-\§ e }n NI '§ o a3y 3 1 iy "i AR ENRCNETOAYR e
polvbutadiens, pives ¢ polybutadicns having high confent of 1. 2-vinyl as monones

wrsit an the polymer, and that this monomer gives rise to the properties mentivaed.

The present investion velates o polybutadiene having hydroxy groups and produced
by  frecradical  polyvmerization  of  i-butadiens and, prodoced  thersfrom,
polybutadiens having epoxy groups according to Clalm 1, in each case comprising the
I3-butadiens-derived monomer units A), BY and ) present in the polybutadiens,
whers a square bracket tn the forwula reprosentation selected in this application for the
L3 butadiene-derived monomey units &) BY and O) present in the polybutadiene
indicates that the bond at the respective square bracket B not ferminated by way of
example by g wethyl group, aud that, instead, the corvesponding monomer wit 8

honded by way of this hond o anothey monsmer Wt or another functional group, in
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parhoular 1 bydroxy gronp or spoxy group. The arrangement here can have the

2

S

f:‘u

moneiner anity A, BY and C) v any

dred seguence i the polymer. A nandom

arvangoment is prefemred,

I a preferved embodiment, there can also be other monomer unite present alongside
the 1 S-buiadiene-derived mononier waite &3 B and C) present in the poldviusadions,
i particular monomer tnits not derived from 1.3-butadiene, In & most preferred

ernbodument, howsver, the entivety of the 1.3 hutadiens-derived monomer units AL B

< N

and C present in the polybutacens represeits o propeition of at least §0 mal per vent,

e

~

preferaldy 80 mol per cont, more preferably 93 wol per cont, most prefirabl

¥
1

P OO0 et

o
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per cend, of the amt lw} of the monomer units tncorporated in the polymer, comprising

fhe 1. 3-butsdicno-derived unity and other nanits,

The polvbutadiene of the lnvention baving cpoxy groups or the polvhuisdione

produced by the process of the invention and having cpoxy groups is almest colowdoss
and bas low viscosly. Viscosity is preferably determined at 20°0 with a rotary

<

visoometer fom Hagke,

In g preferved embodiment, the polyboiadions of the fvvention having epoxy groups o
the polybuladiene produced by the process of the tvention and having epory groups

o

~

has an average fonctionality of from 1.5 to 3, prefevably from 175 10 2.5, In & more

preferred embodument, this means that a polvbutadiens molecule, mmpamm of iy

fength, bas on average from 1.5 0 3 epoxy groups, preferably from 1.75 w0 2.8,
The process of the invention requires, a8 sfep 8} the movision of & polybutadiene

which bas besn produced by means of Beeaadical polvmerization and which has
hydroxy groups, A p{}f&}f‘i}&i&diene of this type haviug hedroxy gronps can by way of
example be produced by polymerization of L3 -butadiens in the presence of hydrogen
peroxide, water and an organic solvent, as described ln EFIZ169784.0. o a preforsed
embodiment, the term “polvbotadicoe” as used herein meaus a by polymerization of

monemes wis having in cach case at heast two conjug dnuble bonds, where the
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woporiion of monomer unils that ave L3-butadicne i, in onder of inereaning

preference, at least 84, BS, 90, 95, 98, 99 or 99.9%.

In step b} of the process of the invention, the polybutadiene having hydroxy groups is
wwacted with a moncepoxy compomd in the presence of inerd gas, & particulardy

suitable monoepoxy compound is an epthalohvdrin, preferably selected from the group
which comprises epichlorehydrin, beta-methylepichiorohydiin or epibromohydrin, or
elae selected from an alkylene oxide, preforably selected from the groewp which
comprises ethylene oxide, propylens 1.2-oxide and butylene-1,2 oxide. 1t is meferable

woase an amount of 0.8 and Zwel of epichlomhydiin per eguivalent of a
polybutadicne-bonded hydroxy group. 1t s particnlarly preforable to vse an ameunt of
0.9 w0 1.2 mol of epichlovohydein per equivalent of 2 polybutadienshonded hydroxy

group.

fo 2 preferred embodiment, step b) proceeds in a solvent. In & preforred embodims

the solvert i3 & room-temperature-lpadd aliphatie, for oxample hexane, ﬁﬁ}}ti’iﬁ:%
oclang, coyclohexane, & room-temperafre-(IS°Crlquid  aromatie, for  example
benzene, toluene, & roonlemperanuws-liguid ester, for example ethyl acetate, butyl
acetate, or 8 room-temperature-liquid sther, for example diethyl ether and disopropyl
ether, dioxane and tetrahydeofaran. The nature and amount of the solvent depends on
the peiiybutasﬁiam having hydroxy groups wed and oo the amount of the monoepoxy
compowund. Solvent mixtures of the solvents wentioned are possible in wny desired
quantitative ratios, The proportion of the entivety of polvbutadiene having hydroxy
groups and monocepoxy componnd o the reaction mikiure can in cach case be Hom §

o 8O per cent by weight,

The reaction is camvied out in the prosence of fvert gas at reduced or slovated pressure.

tn a preforred embodiment, the expression et gas™ as used betein means @ gas or

gas mixture, the entivety of which is foert. It is preferable that the inert pas is nittoges,
noble gases or mixtures thereof,

{

{tia preferable that the duration of step b)Y is from 0.5 1o 24 hours,



The temperature i step b} {e from 8 to 130°0, prefenbly from Ot 70°C.

Either the polybutadizne baving hydroxy groups oy the moncepoxy compound can he
used as ntial chavge when the reaction in step b is started. As an aliermative, 3 is glag
ey

possible &y use both a:@m;mms wls fogether as itial charge. The reaction mixture is then

brought W the reaction tonporature by heating,

it s preforable that step b) procecds in the prosenee of w metal salt or semvimetal salt, as
catatyst. This i at least one madal of the main or transition groups of the Pertadic
Table, preferably selected from the group comprising boron, aluminium, zine and tin,
and at Jeast one anton from the group comprising ¥, CF, BFy, PRy, AsFy, ShEy, CI0y
g and NOy. The amount used of the catalyat s preferably from 9.001 10 0.5 mad of
the metal salt per equivalent of polybutadiene-bonded hydroxy group. The resctanis
and the catalyst van be used ag tnital charge and then reacted. B is preforable that the
metal salt catalyst is used with the polybutadicne Baving hydroxy groups an initiad
charge and that the monoepoxy compound, preferably epihalohydrin, i3 then added.

iy prefevably that sxcess monoepoxy compound 13 rereved by distilation afier step

.’/z

B, and £ s preferablo here that the sedvent te added only after the sald removal of the

SXCEAS MMePOXY compennd,

In step o) dehydrohalogenation s schisved thecugh addition of &t least ome alkall metal
Bydroxide as base to the reaction mixtwre frow step bl inorder to form the alkali wetal
halide. In & preforred embodimeny, the amount of the alkall wetal hydroxide sdded i
from 0.7 1o L4 mol per squivalent of polybutadiene-bonded hydroxy group, The

teanperaturs in sep o should be from 0 to 83°C,

The polybutadiene of the fnvention having epoxy groups can be used sccording to the

T

fon comprising the polybutadiene having cpoxy groups and

mventipn in 8 compos

also at least one hardeser, and optionally i addition ot st one SPOXY TSI,



In a preforeed cmbodiment, the expression Yepoxy resin™ as used hersin means g
prepolymer which has twe or mors cpoxy groups per nwdeculs. The reaction of the
said roxing with & lage muenber of crosstinking agents, also termed hardeners, leads fo
crosstinked polymers, These polymers can be thermosets, and van be used i sectors
such us wivil engineering (vonstruction), particularly in indestial floors, sealing
systems and concretesrenovation products, composites (flws-composite muterialsl,
potting compusitions, coating naterials and adhesives. An overview of the resins and
havdeners, and also wse of these tn the civll engineering sector, dnclusive of their
properties, is found in H. Schubrvany, “Handbach Betonseluz durch Beschichtungen”
{Handbook of concrete proteetion by coatings], Pxpert Verlag 1992, p 396-4728. The
use of the resins and hardensrs for the composites sector s desceribed o P KL Mallisk,
“Fiber-Remntorced Composttes, Materials, Manufactoring, and Design”, CRO Press, o
60-76. Epoxy resin wsed avcording to the invention can be any of the epoxy resing that
can be cured by anives. Among the epoxy resins are by way of example polyvepoxides
based on bisphenol A diglycidy! ether, blspheno! F diglyoidyl ether ov eveloaliphatic
types such as 3 deepoxycyelobexylepoxyothane or 3 4epusyeyelohexylmethyl 34-
epoxyeyelohexanecarboxylaie. In the compesition of the nvention it is preferable o
use at least one epoxy resin selected from the group which comprises epoxy resing
based on hisphenol & dighyeidyl ether, epoxy resing based on bisphenol ¥ diglyeidyl

sther and oycloatiphatic types sweh a8 dwpoyyeyclohexylepoxyethane or 34~
spoxyeyeloherylmethyl 3 d-epoxyeyelohexanscarboxylate, particulas preference being
giver here to bisphenol A-based epoxy resins and 1o hisphenol F-based epoxy resing,

Compounds of this type ars oblainable conmercislly,

Hardeners used can comprise any of the hardeners described in the prior art for curable
conipositions comprising at least one eposy compound, in particniar aming-cortaining
hardeners which have at least two or more primeary and/or secondary andnoe groups,
&8 disthvienctrianune, triethylenetetranmue, methylenedianiline,

»

bis{aminocyeichexylmethane, L dmethe g 4° -diaminodicyclobexylmethane,

ricyclododecansdiaming, nothornanedianne, Keaminoethyipiperazine,
mophoronsdiamine, m-phenyienebisimethylamineg), 13- andfor {4

bis{aminomsthyDevelohexane, trimethylhesamethylenediamine,



o b

polyoxyalkylencamines, polyaminoanddes, and reaction products of amines with
serylonitrile and Mansich bases, snd alse a polvaming selected frons the group
comptising sophoronedianine, dicthylensirianine, ivmethylhexamethylenadiansine,

Sis(methylaming,  L3-bistandnomethylioyelobexane,  wethvlenshis(4

aminocyclobexane), 3,3 -dimethybd 4 diammnodicyelohexyimethane, e
sminoethylipiperazing, polyoxyalkyleneanuves, polyanincamides, reaction products of

arines with acrylontinile and Maredch bases,

The composition of the invention can comprise not valy the polybutadiens having
epoxy groups, the hardener, and optionally the spoxy resin, bt alse other compounds,
in particular 2 solvent, sucl as xylene or tsopropanol, at least one reaction accalerstor,
preferably from the gronp of crganic avide or fertlary amines, g salioylic acid,
anpnoethylpiperazipe, is-(NN-dimethvlominomethyliphonol, and alse plgments,

fillers and/or additives, a reactive dituent preforably selected from the group of misso-,
bi- o polyfanctional, room-teraperature-Hauid epoxy compounds, eug butyl ghveidic
ether, 16-hexane glycidic ethor and 1 4-butans diglyeidic ether, neonpentyt diglyeidic
sther, pheay! glyeidic ether, glyerdic ether of Versatie acid, C12-C14 givadie sther,
CI3-CHS glyeidic other, petart-butylphenyt glyeidie ether, neopentyl glyeol dighyetdic
ether, polybutylene diglycidic other, glveerel trighyeidic  ether,  pontastythes

vobvglyeidic ether, timethyvlolpropane wiglyeidic ether and ovesyl glyeidic other, and

¥ v &

finalty a modifier such as benzyl alechol, cotmarone resin or reactive rubibes,

The present vention 18 further Hlustrated by the following fgores and non-limiting
examples, from which futher featires, cbodiments, aspests and advantages of the

present inveniion may be taken,
Examples:
The following pasiv%m’{z’zdimﬁs: having hvdroxy groups: Polyvest BP HT  and Poly bd

R-20LM (CUray Valley) and propertics of these are compared ropresentatively with &

reference prodact from anjonic polymerzzation (NISSO-PE G100, Nippon Soda),



Polyvest EP HT with the speeifications Hstwed below fs syuthesized avcording to the

synthesis instractions desoribed in the Patent EP12169794.0,

Both products, Folyvest BPF HT and Poly bd R-20LM, wers used for the production of

the poiviutadienes having epoxy groups.

Seleetion of the polybutadienes having hydroxy groups

POLYVEST Poly bd R~ NISSOLPB
P HY 2816 {1008

Viscosity at 23°C [Pa §) 761 2.53 ' 139,33

ferie distribution

Dbefrans 89 58 58 iR |

1
Ldegtn s‘ai 26 24 : -

Modar mass Ma {afmel}l 3397 1812 ; 2097

OH sumber fmg KOg) 48 498 737

T value [°C] ~ B : ~ 75 ' - 26

Example Lt

HIES g 18] mol of OH squivalent) of Polyvest BF HT dissolved in 832 g of toluene
are used as inital charge together with 0,19 g {(0.001 mol) of 8aCI2 in @ sulphonation
Hask provided with thermometer, sticeer, reflux condenser, nitrogen blanketing and
dropping funsel TR g (811 moly of epiehlorohydrin sre added at room tamperatige,
with sfirding, to this mixtare. The reaction mixture is heated for § houes to an internal

sempersture of 1007, The mixiure is oonled o 3070 and then within 30 mingtes 1.6 g

Yo aqueons NaQH solution and 36 ¢ (009 mol) of pulverieed NaQH,
i portions, are added. Stirring of this mibaare I8 continued fv 1 hour at 30°C. The
reaction mixtore s filierad. The organie phase is dried over MgSO4 and filtered and
isolated iy vacue from the solvent. 112 g (91.5% of theory) of the almoat colourioss

polvbutfadions glycidyl ether with an equivalent weight of 1840 are isolated, The




%

~16 -~

viswosity of the product, determined with 8 rotary visvometer, o 14 Pa s &t 20°C. The
T value deterssined s ~ 78°C. The microstructure of the polybatadiens nsed,
having hydroxy groups, i retained {22% of 1 2-vinvl, 20% of 1 d-cis, 38% of 1.4~

ransk

Example 2

&

SR g (0 mol of O cquivalent) of Foly bd R-I0LM disseived in 41.6 ¢ of toluene

are nved av initial charge together with (.19 g (0.001 mel) of 88C12 fn a sulphonation

flask provided with thermowmster, stirrer, reflux comdenser, nitrogen Manketing and
dropping funnel. 1008 g (0.1 mol) of spichiorohydrin are added af voon tenipetature,
with stirring, to this mixture. The regction mixture is hosted for 5 Jours o an internal
temperature of F0U°C, The mibutore  cooled to SU°C and then within 30 minutes 1.6 g

&1

G2 mol) of 3% agueous NaOH solation and 3.6 g (D08 ol of palverized NaQH,
¥ g

§
X

i portions, are added. Sthring of this mixture s continued for | howr at 30°C. The

oy ¢

veaction mixture is Hitersd. The organic phase is deed over MgSO4, again filtered, and

N

9 %% of theory) of the slmost colouriess

isolated iy vacuo from the sobvent. 36.3 g (87,
polybutadiens ghvaldyl ether with an equivalent weight of 1010 are isolated. The
vigrosity of the prodact, determined with g votary viscometer, is 4.2 Pa s at 200 The
Ty value determined Iy - 7190 The microstrusture of the polybatadiene used, harving

hydroxy groups, is retained (22% of 12-vingl, 209 of 1,4-cis, 583 of 1 d-trans).

Example 3

584 g {01 mol of GH equivalont) of Poly bd B20LM dissolved in 41.6 g of tolnene
ave wsed as witial charge together with 019 ¢ (0.001 mol) of 8aCI2 in a sulphonation
flask provided with thormometer, stiver, reflox condenser, nitrogen blanketing and
droppiog Rewel, 108 g (011 mol) of epichiorohydrin ave added af roow teaperature,
with stirping, to this mixtaee, The resction mixtere is heated for 5 hours o an intemal

3

- stwee s covled to SO°C and then within 30 minutes 1.6 g

femporature of WO, Th
{02 moly of 50% aqueous NaOH solution and 3.6 g (0.09 mol) of pulverized NaQ¥H,

o

t portions, are wdded, Stirring of this mixtare i contivued for § hour at S0°C, and 30 g
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of tojuene ave adwived. Water Iy removed from the reaction mixture by azeotropic
distillation. The reaction mixtuve §s filtered through MgS04 sad freed from the solvent
i vacuo. SRE p (92.0% of theory) of the almeat colourless polybatadione glyeidyl
ether with an equivalent waight of 1005 were isolated. The viscosity of the praduct,

determined with a rotary viscometer, is4 Pa s ar 20°C, The T value determined is -

Xy

0 The microstructure of the polybutadiens wed, having hydroxy groups, ia

setained (2% of L,2-vinyl, 20% of 14-cis, 38% of 1 4-trans).
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Srabadalnt ipdayponiok

3

endefberd polibutadidn, abol a polibetadidn ax aldhbl | 3-butsdidn-safrmaask

monomareket tantalmarzen

shod

Hn37esy

¢a shot & B &8 © monomerek arfayinak &
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ahiol ¢
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s a & polibusadidnban jeleniénd L3 -butadidasafrmandh monomeregységek
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seffre tdave 1060 molszazalsk,

saxrege 2 polibutadignben jelonddvd 1 3-butadidnardmaxd

40-980 pudssiaalel,
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X jelentése egyenes vagy eligard adnlined alkiléncsoport, eldnydsen A0 e Répletd opyenss

T

[

2

A

i,

sadabined alkilénesoport, shol x drtdhe 14, elfinyselbern

2. Az Ligdnypont szerintl polibutadidn, abol az A, B ¢ € avdnya » butadidaben jelentivd 13-

butadidnesedrmardk monomeregysdiek Saszassdgdre nézve minden seatben s sgyrmastst £ fliggetioniil

fegalabb 18%.

[

JAz L ovagy 2o igdaypout szerintil polibiadién, abol az A monsmer ardoya a polibutadidénben
jelendéed L3-butadidn-sedrmandh movomeregysdgek Saseusadgdre ndave 1530 molwazalék, a B

3

monomer ardnya a polindadidaben jelentévd 13 butadisn-sedrmardk monomeregysigek Sxsresadydre

%

ndave 30-71 smolszdzalek, és &  momsmer ardiya a polibutadidnben jelenlévd 1 3-butadidnsadrmrasdk

asukek.

o~

monomeregyaigek Sssrensdégdre nézve 1538 mol

R

4 Az B3 jgéuypontok birmelvike seevhntl polibutadicn, ahof & polibutadién a hosszatd! figgetiont

pe

&,

athagban 1.3-3, olduydsen §,78-2,5 spoxicsopurtial rendelbexik,

5. Eljdrds epoxicsoportokkal rendedkeed polibatadidn elialiftastra, amely a kSvetkesd Rpdsekbl 4k

v

) ssabadgyikds polimerizicioval olbdilitont ds hidvoxicsoporiokkal rendelbexd polibutadién

biztositdsa,

o

o

5 e a) iopes hidroxicsnporttal rendelkezd polibutadiSnidnek reagiltatiss opy momsepms

wkeverekban,

ahed & termindlis bidvoxicsopertok s a monoepost vegvitlet moldrss Smegardnya Hhi-1:18,
abol a hdméeadklet B 15070,

s abol a reakeididd §,5-24 faa,

v

e} alkdlifdm-hidronid, alkdlifochirogénkarboudt vagy alkdfifém-karbondt hoerdaddsn a by

Kpdsban hapott realoidkeveréhhes,

ahol a termyindlis hidvoxiscoportdihal rendetkerd polibutadién az aldbbl monomersket tatabuasae
(A} ¥ ]
.
s "
S N e
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SN od

(©) :

b3

ahol a2 A owmomst arinya & polibatadidnben jelealévd 1 3-butadidn-srdrmazek monomeregységek

daszesadgdre ndeve WSO molszazalsk,

P

ahol & B 88 O monomerek ardnyinak Ssexege o polibutadiduben jelentévi 1.3-batadidn-srdrmandk

monsmsrerységel davcessigdre ndeve 080 molszazalsk,

i

shad a2z A B & O wmosomerek avbaya @ polibutadinben jelesléed 1 3-butadidnssimmasdh
s K0 de cpynndstd! Niggetientl fogalabh 194,

r

aviwz & polibotadidnben Joleniévd 13 butadisn-sxdrmandk

SOOI xwm& fomessdgdre ndave 1530 molezdzaiék, v B monomer arduva a polibatacdidnben

rlenlévd L3 boutadifn-srdomandl numoneregysdpak dsezensdy e pdeve S0 molsrdralek, €5 8 O

e

momonsy ardnys 8 poliboladidnben jelenidyd 13 -batadidu-srdrmandk mononsregy

gsnypont srevingi elpdeds, shol & moncspost vegviibst epthalolidrivek, olfnyiise

& -

f, Pemetilepitiohidvin vagy opibrombidein, & alkiidnonidok, oiinydsen etiidnomid,

L 2wconid vagy butildn- 1 2-onid kOrdbal vitlusatott,

propidn.

T Az Sovagy & igéuypont weering eljards, abol a b) Mpés resboidkoverdksben a monoepoxst vegyilet

£s a termindhs ldrosiosoport molaris Shmegarinye 0,52, elfnydsen 8,842,

welonlétdben hajfjuk vigre,

ahol nz alddsear eEés‘;};‘i&s&a s;mEmh.{imér&ék@ er folvadik balmardiapont alifieok, avndunk, dsaterak
8% dtarek kedhal vilaseion,
FoAz 58 jgdnypontok bivmelyibe sxerinti eljdrds, abol a b} pést legaldbb ey Hawsd vagy Btim 6

eloniéidben bajtjuk vigre, amely $0 tartalmae legalabb egy fm kationt vagy 118w kationt elnyiissn

Loor

by, alummintin, ook vagy on kiedbd) valasaiva, o Tegrldbh sy awiont B, O, BFe, PR AsFe,



& NO-anion koedhih villasatva,

N

LAz 5S4 igdwmypootok hiveelyike seerint olideds, shol & &)

P

Wpdahen ar 8) Kpés terminalis

&

hiduaiesoportituek | molisee szdmitve 8,714 mol allkdlifdme-hidronid, albdlifémdidrogdakarbondy

vagy sikaliftnekarbondtoft adund 8 reakeidheverdkher

o

ypontok bdemelyike srorint ofpivds, sowly tartalouzza tovibba o feleslogben v

3

monoepod vegyitket devanifdaids elthvolitiedt « b} pds utdn s a o) Wpds el

£

PILOA BT dganypontok bivmelyike szevintl eljdrds, sbol a b) Idpdat egy nldoseer jolontétshen hajtjok

vegre, amelyel a o) Kpds sorde vagy utdna, el a <} Kpds sovdn shdeolonk 8
voakeiShoverdkhal,
L AS1E igduypontok barmedyike saerintl olideds, ahud & by Wpdst ey Inest gie jeloniétében hajtiuk

WMo I jpdnypontol bdemelyibe seetil eponicsoportobkal vendsthesd  butadiemt,  vagy

'._,:-

epoxiesoportokkal rendelkezd &8 az S130 igdnypontok bdrmelvibe svorintl olidvdssal elddfiton
butndidoy, tovibbd legaldbb sy sziliediGanyrgol &y adoit ssethen {epalibb sy epoxigvanial

tartelmazo Komaa

13, Kathanyagok ragasatdanyagokban, tomitbanyagokhan € hangseigeteld anyagokban pépidnutiipad

goteldshez,  tOmudanyagokban

atkabmusdsrs,  Ootigvamts  kdsaltndnyekben  oleliromos  selg

v

spitdanyagokinz, Uveg- vagy Homaxdlas wotiBdk improgndlisda vagy rapasaidsdra, amely

ot

Edttanyagol lrtalmassak ae -4, jgdaypontok bivmelyike szevintl epoxicsapertokkal renddetkezd

~

butadidat, vagy betadisnt, amely spoxiosopsrtokkal rernsdetkezik, & az §413. igduvponiok banmelyviks

vintl elidrissad 8 sisvn tartalmuanak agy sstldrditanyagot ox adott esstben

fogalabb

)

rindl feroundlts epoxiosoportokkal sendelierd hutndién, vagy

f’ﬁ

16, Aw 140 igduypontok birmelvike e
termindliy epoxicsopentokkal rendefbexd & az 313 igfuypontok bhrmelyike szerinti eljarassal
elfalfiton butadidn, vagy a IS igdnypont seerintl Rempoziedd slkabmardss h3fanyagként

sgaszidanyagokban, Wmithanyagokban ¢ hangsaigeteld anyagokban gépirmiipart alkalmasdses,

srtgsteléahon, Wmitianyagokban dpiifanyagokhor, Sveg

= v

fdavelben clekiroms

vagy Bosediae textiak hopregndlasdey vagy ragasstinire,

& saifiedidndt tvtalonaed olidras,
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