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Coatings obtained through cationic UV curing
of epoxide systems in the presence of epoxy
fu nctional ized polybutadiene
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The  ca t i on i c  pho topo l ymer i za t i on  o f  a  b i scyc loa l i pha t i c  and  a  d i - g l yc i dy l  epox ide  monomer
was  i nves t i ga ted  i n  t he  p resence  o f  an  epoxy  hyd roxy  f unc t i ona l i zed  po l ybu tad iene  (PBE) .

T r i pheny l su l f on ium hexa f l uo roan t imona te  was  used  as  pho to in i t i a to r .  The  k i ne t i cs  o f  UV
cu r i ng ,  i n  t he  p resence  o f  t he  add i t i ve ,  was  de te rm ined  v i a  FT - lR  ana l ys i s ,  show ing  an
inc rease  o f  t he  ra te  o f  pho topo l ymer i za t i on  and  o f  t he  f i na l  epoxy  g roups  conve rs ion .
Compar i son  expe r imen ts  we re  pe r fo rmed  w i t h  hyd roxy  f unc t i ona l i zed  po l ybu tad iene .
Ev idences  a re  ob ta ined  t ha t  PBE i s  i nco rpo ra ted  v i a  a  copo l ymer i za t i on  reac t i on  i nvo l v i ng
the  epoxy  g roups  and  v i a  a  cha in  t r ans fe r  r eac t i on  i nvo l v i ng  t he  OH g roups .  The
inves t i ga t i on  o f  t he  p rope r t i es  revea l s  a  f l ex i b i l i za t i on  e f f ec t  due  t o  t he  p resence  o f  t he
add i t i ve ,  ev idenced  by  a  sha rp  dec rease  o f  I n  o f  t he  cu red  f i lms .
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1 .  In t roduc t ion
The UV cur ing process is  a polyrner izat ion technique
in which radiat ions induce a fast  t ransformat ion of

a l iquid monomer into i t  sol id polymer.  Radical  or

cat ionic species are generated by interact ion of  UV l ight

wi th a sui table photoin i t iator  [ ] .  Onium sal ts in i t iate

the cationic curing process by generating very strong

Bronsted acids upon photodecomposi t ion [2] .
Cationic photoinduced process presents some advan-

tages over the radical  one [3 i ;  in  part icular  lack of  in-

hib i t ion by oxygen, low shr inkage, good mechanical
properties of the UV cured materials and good adhe-

sion propert ies to var ious substrates.  In addi t ion,  the

monomers ernployed are generally characterized by

low irritation and toxicity properties. Diff 'erent types of

monomers and oligomers have been plo;losed and re-
ported in l i terature [4,  5] ;  among them rnain ly epoxides

are current ly  used in industry because of  their  avai labi l -

ity and good properties afier curing. One of the main

l imi tat ions to the use of  UV curable epoxy resins l ies

in their  re lat ively low react iv i ty ,  especia l ly  when com-

pared to the widely used acry late based resins [6] .
Biscycloal iphat ic  d iepoxides are known to be more

react ive than glyc idylethers,  because of  the stra in of  the

adjacent cyclohexane r ing l7 l ;  for  th is reason they are

the most used in today's industr ia l  cat ionic photocur ing

appl icat ions [8] .
In such network fbrming systems, polymel izat ion

proceeds rapid ly in the f i rs t  s tep,  then polymerizat ion

markedly slows down but can stil l occur as monomer

dittuses to the fixed propagating sites within the swollen
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gel. However, as the Q of the network approaches the
cur ing temperature v i t r i f icat ion sets in.  At  th is point  d i f -
fus ion of  the monomers is  prevented and polymeriza-
t ion actual ly  stops befbre al l  the polyrner izable groups
are consumed. As a resul t  a large amount of  epoxy
groups can remain unreacted.  Whi le such resins have
excel lent  solvent  resistance,  their  r ig id structures con-
tribute to their rather poor elongation and flexibil ity
character is t ics.  In many coat ings appl icat ions there is  a
need fbr  tough, f lex ib le mater ia ls having considerable
elongat ion at  break.  For th is reason, i t  is  desirable to f ind
ways of  obtain ing good rnechanical  charac, ter is t ics of
UV cured epoxy coat ings,  together wi th h igh f lex ib i l i ty .

ln the l r terature systems based on the photopolymer-
izat ion of  epoxy monomers in the presence of  v inyl
ethers or propenyl ethers are reported; they show an in-
crease of  the UV cur ing k inet ics i9,  l0 l  Another way
to obtain a fast  and complete polymerizat ion consrsts
of  int roducing react ive plast ic iz ing agents.  They delay
the point  of  v i t r i f icat ion by increasrng the rnobi l i ty  of
the chains,  so that  the polymerizat ion rate remains high
and a higher epoxy group conversion is  achieved I  I  ] .

The presence of  a p last ic iz ing agent l inked to the
epoxy network increases the f lex ib i l i ty  of  the cured
product  and the impact  resistance giv ing r ise to a good

balance of  the mechanical  propert ies typical  of  the
epoxy resins,  and of  the resi l ience behaviour.

In a previolls paper is reported the use, as plasti-

c iz ing agent,  of  epoxide soybean oi l  [2] ;  ev idences
are given that a true copolymerization occurs between
the different types of epoxy groups. In this work we




