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Epo resins are capable of form ng tough coatings which are highly resis-
tant)to hydrolysis and to chemi cal attack. Coatings 5 exhibiting :
parti cul arly high resistance to hydrolysis are for exanple required for -

i nternal coatings for food and bevergge cans which may have to wthstand t{“
heating in contact with acidic agqueous |iquids such as fruit juice or beer.
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I npair the flavolr o e Tood or beverage and shoul d adhere sufficiently
strongly to th&hdan;nwhm¢ﬁomsr&émahsyt@fatmmmbatdlapeababialaqattos
mnthstandcgﬂsogngb |gg§3hn§ sgﬁtgpo&ggrggcgeurm%@&&ogegtnghgrgood or

bever age e coafin ositions 15 .
cont ai ni n§2PabLye PEsiferming kauah ¢ éPﬁ&bW@lFGrﬁF gg}ﬁg§e5&§ed on

vol atile @aadnite a%ﬁ%%nyslar%nbew@gchﬁﬂakdﬂdamﬂd&klncceasnﬁgsdlsfavour as

th | f
or gan & SGRPETLEAEE RAFGRSUREIabLEY hnd SshReen o Ry aRE bRt schRe [,
prepare afovaexagple requpoeid: for ba§e@n@ﬂ snaspory feglﬁoﬂﬁléhdcan be

appl i ed t gegepld teghg %h&@hamﬁsluhw@nc%rwa%ﬁahgnalﬁ83&§h NihNcandhkyent
consi sting _ maln wat er. Euro n Pat bl i,cat.i gns 6334 and 6336

descri be §1§P06€§§1FOPQHF8H§rFH§ & effe Fs Fudf dUZFEx9TeREEF - copol y- 25
mer m xt uTheWwbbabiagnshoadd estehylyolyse $ol redeasel ahjjesubstances

car bg "LH@SE'B?ghtpﬁhéggkerséhrﬁ v%B9x%fr%ﬁb”f%@PCBr'Eeéephééuéﬁd

conpr ar ona contal nin OXl1 rane unct at | east
5% of thepr@&ﬂtaéhsaayéuﬁﬁiglséﬁﬂg ééﬁgnsﬂatée Eyedpepexwaéchthé m xt ure

of aromatjguBehyebhetsng@ateonst biubindual, teastitA8tanl the tohalitieasn

solids c
O2h§85e 3 4P BE gagge%aag@%om%t £R3bbY bR BeFbphghlometric

It is however difficult to produce coating compositions

15 containing epoxy resin in a water dispersable form. Coatings

‘based on volatile organic solvents are being regarded with

increasing disfavour as the evaporated solvent causes atmos-

pheric pollution and the cost of organic solvent is rapidly

increasing. The present invention seeks to prepare a coating
20 composition based on an epoxy resin which can be applied to

a substrate from a solution or stable dispersion in a diluent

consisting mainly of water. '

European Patent Publications 6334 and 6336 describe a
process for preparing a self-emulsifiable epoxy ester copoly-
25 mer mixture which comprises esterifying a solvent-soluble
carboxyl-functidonal polymer with an epoxy resin which is a
- mixture comprising aromatic polyethers containing oxirane
functionality, at least 5% of the aromatic polyethers being
constituted by diepoxide, the mixture of aromatic polyethebs
30 constituting at least 40% of the total resin solids content
‘and providing oxirane functionality in a stoichiometric
deficiency with respect to carboxyl functionality in the
carboxyl-functional polymer of from 1:2 to 1:20, the esteri-
fication being carried out in organic solvent medium in the



d;a_f kCi ency with respect to carboxyl functionali ty in the - ;
car boxyl -functignal polymer of from1:2 to 1:20, the esteri- fication being |
carried out:in organi c solvent nmediumin the -2- presence of nore than

2% of -an-amine esterification cata- lyst, based on the weight of the

rea tants subj ected to esterification, and at an el evated tenperature

suffi nt to cause the -oxirane functlonal-l #@y=to react with the carboxyl 5
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o 15 _water dispersable coating composition in which an epoxy
resin is reacted with a solution, in a mixture of water and
an organic solvent, of a carboxyl-functional acrylic polymer
and an amine. In this process also, a high proportion of
amine is present during the" reaci_:ion of the epoxy resin o
20 and the carboxyl-functional polymer. An alternative process
for preparing a water dispersable coating composition based
on an epoxy resin and an addition ‘polymer containing carboxy-
lic acid groups is described in US Patent 4,212,781, In this
process the eboxy resin is reacted with addition polymerisa-
25 ble ma.,terial,'af least part of which is carboxylic acid funct-
ional,in the preSence of 6-7% by weight of benzoyl peroxide -
catalyst. The present invention prepa;res a. water dispersable
‘coating composition from an epoxy resin without requ:.ring the
use of such high -levels of catalyst.

30 A proceSs according to ‘the invention for preparing a
water dispersable coating composition comprises reacting '
together at elevated temperature (a) 40-90% by weight of an
epoxy resin composition of average epoxy functionality'up

o to 2.0 epoxide groups per molecule and (b) 10-60% by

35 weight of n.polymer containing carboxylic acid groups, the
ratio of carboxylic acid groups in (b) to epoxide groups
in (a) being from 1.5:1 to 20:1 and the reaction . :



coatlng conposition froman epoxy resin mnthout requiring the use of §udh‘ :

=gh | evel s of catalyst. 30 A process according to the invention for
aring a water dispersable coating conposition conprises reacting - .
ther at elevated tenperature (a) 40-90% by wei ght of-an epoxy resin

Cc osition of average epoxy functibmality up to 2.0 epoxide’ groups per
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t he preswhth 5#30%50f0wé¢é£@tnhempqﬁuenﬂages afi amine andiaf uvstefr a wat er

m-sci bl e 4 p t an1ne and

of vt r *BrBo0Eadd HF i dobtatd eiehy Br. obgRstEECEH, (9158 G

pol ymsr PB}YmQﬁe(bboxy resin (a) - preferably contains .aromatic groups j oi ned

t oget her by ether |inkages, a refera has an avera e mpl ecul ar wei ght

of at |east 1588, ®REEY 8?%*%rg% Eﬁ%ﬁ? DFORERIRS g@FtéﬁlgﬁﬂPﬂsepoxy

resins apgeifneddesgethésd lg&ye:tmbi- Hdlar@s)fanhl wleeeohblyunhsasn

2,2-b

e sol yATARRES N1 ATt e @Fe Der DGR 1300 B0k RrePUFRRERY Y, Shou:
1.4) ' EpR2RBPe13000. (Examples af IWabtls,e Epoxy res)lnS' Boe opmdéssed ' DowDER
667' 1gnd P9 @FB &bfers lof b“ié;ﬂ:[éh%lé’@u)bh %.%' tzabl-%isl?m &?65:95 can be

re ared x resi r ecyl ar and having a function-
gll?y of P ﬁ%& %&ﬁ%’ggl ¥§§§P amgpgh FPPKY 2T 88 L®Fenol such
as blsphenelsdld uﬂd@rnthe(IrannnuanMSsPm@ikomebeooged(epoxyexaﬂ@tel resins
such as 0 d R ecul ar
. wei ght . JE__Eéoxy r sﬁ%&%;hh ghe o)ri:oeet|1\(‘)3|r?tagl i t(pei’bgg SEI'mgl‘:g*ggg‘lH“')Jépoxy novol ac

resin, @ out 1.2), 'Dow DER 668"Dow DER 667' and Dow DEB 669'.,
15 Alternatively, suitable epoxy resins can be prepared from
epoxy resins of lower molecular weight and having a function-
'_ality of about 2.0 such as. Epikote 1001 by reaction w1th a
‘bisphenol such as bisphenol A, Mixtures of epoxy re51ns can
be used; for example, res1ns such as Epikote- 1001 can be
20 mixed w1th resins of higher molecular weight. Epoxy resins
of higher ‘functionality, for example an epoxy novolac resin,
can be mixed with epoxy resins of low functionality such as
Epikote 1009 to produce an epoxy resin mixture hav;ng an
average functionality of up to 2. 0 epoxide groups per molecule.

25 ° The polymer (b) containing carboxylic acid groups is pre- -

' ferably an addition polymer of an olefinically unsaturated
carboxylic acid,for eXampie'acrylic'acid, methacrylic acid,
maleic acid, itaconic ‘acid or citraconic acid.. The'olefinio-
ally unsaturated acid is preferably copolymerised with at

30 1east one olefinically unsaturated comonomer ,for example
an acrylic ester such as methyl methacrylate, butyl acrylate,
ethyl acrylate, propyl acrylate, prOpyl methacrylate; butyl
methacrylate, hexyl methacrylate,’2-hjdroxy-propy1,methe'_
acrylate, 2;hydroxy;ethy1-aCrylate,-2-hydroxy—ethyl meth-

35 acrylate or 2-hydroxy-propyl methacrylate, acrylamine meth-
acrylate, styrene or alpha-methylstyrene. The copolymer
preferably contains 10-85%, most preferablylsoesbz..by weight'
of the unsaturated carboxylic acid units. The ratio of
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tan _be ntxed with epoxy resins of low functionality such as Epikote 1009 to,
~produce an epoxy resin m xture having an average functionality of up to 2.
'_gpom de’ groups *per nol ecul e, 25 The pol yner (b) containing carboxyl.i-cg
acid groups is pre- ferably an addition pol rrer of an olefinically
unsat ur at ed carboxylic acid, for exarrpl e aCrylTc acid, nethacrylic acid,

mal &ic-acid, itaconi.c .a I ¢..a Yo '
unsat urat ed aci d $&F Clég: ﬁ;%%e(rif'sg%gv\?g}{fm?} S%Aﬂea %ﬂ(% carboxylic -
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propyl. . nethacrylate t hacr Iat hex aer | at e,
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net h- 35 acryl gt elsatidohydr any opgapit selhent ywhich mm&merr@tathly
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“acid units. 1Tm3r&ﬁlaih@ﬁyethannlscarﬁe betebkﬂﬁpbrQluﬁrhq$QHﬁ9ﬁhﬂFPﬁBr
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refer- ably from cont ai ni.n I b lic
groups i's pyeferﬁﬁﬁyangﬁiPéa b9quéea?§gE£§J°5 ;ﬁ#ﬁéL¥§% §?Y@ﬁq A
organi ¢ sol vepo winor amouwhtl| bf an pnomayicnhaﬂtncnrbonmﬂunn asamyaeampbe an
et her al cohol SuQ%la%FcocoPhgéyﬁigaaoaﬁano hﬁ%%tan iﬂY organic solvent

2- but oxyet hanol , an a suc an ester
such as ethyl ac@®sk BayhHheyp &Ee?&?édBszg%4% gt QuﬁﬂhﬂﬁﬂuQQ& ﬁ@tﬁFﬁéﬁ‘

anount -of an ar ogattiionhydaseaohon such as. xylene or toluene can be m xed
with the water-nmiscible organic solvent and may hel p in avoiding gel ation

|n the subsequent esterifi- cation reaction.
The reaction between the epoxy resin (a) and the polymer.

15 (b) containing carboxylic acid groups is catalysed by an
amine, preferably a-tertiary amine such as dimethylamino eth-
anol’, diethylamino ethanol, triethylamine, -triethanolamine,
dimethyl benzylamine, N-ethyl morpholine or 2-(N,N-dimethyl-
amino)~-2-methyl propanol. The amount of amine present is

20 0.5 to 3.0% based on the combined weight of the epoxy resin
(a) and polymer (b), preferably 1.0 to 2.0%. If the reaction
is carried out in the presence of 5-30%, preferably 5 to 20
or 25%, of water based on the combined weight of the'epOXy_
resin and the polymer'oontaining oarboxylic acid groups, as

25 is required according to the invention,amounts of amine above

- 3.0% are unnecessary. If less than 5% by weight of water -
‘were to be present (oontrary to the teachings of this inven-
tion) then a higher probortion of amine wonld be'necessary to

~ prevent gelation of the reaction mixture, and if more than

30 302 by weight of water were. to be present (contrary to the
teachings of this invention) increasing amounts of amine and

- organic solvent would be necessary to achieve an economically -
.desirable reaction rate. '

_'The renétion_between;the'polymer:(b) containing'carboxyg

35 lic acid groups and the epoXy resin (a) is preferably carried

- out by mixing the epoxy resin, optionally together. with "
additional organic solvent into a solution of the,f

_carboxyl-containing




The,reactlon betmeen t he epoxy resin (a) and ‘t he polyner 15 (b) contalnlng
Dxylic acid groups is catalysed by an anine, preferably a tertiary

anol am ne, dinethyr_benzylanine, N-et hyl norpholine or

. ‘di met hyl - ~ami no) - 2-met hyl propanol . - The andunt. of -amnine presentals
0.5 to 3.0% based on the conbi nedswei-ght of the epoxy resin (a) and .p

(b), preferably 1.0t02.0% If the reaction is carried out in the presence
of 5- 3006lymer or fint yoXanmle Rroragykicl pedyeerbpredavedt by sohwtien wei ght

f the ¢ d 25
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IS req to the |nvent|onannu am ne above_ 3. 0% are
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(cont r aglyly Cpduanied i s ddded nteenhet daB3othea m@iwer proportion of

d be n S a n,. Qf jon mxture, and
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teachung@lmﬁlqnan|thﬂnnanhQKmhngqeﬁenngnSnpg&vsenfbeﬁone dndisrganic S
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. rate. The reaction between the ner cont ai box 35 lic o

aci d. greffRiehPuth &t fobFmpasiat! §¥1Ps %BSfEFﬁEFygéaf?$@% ou¥ by mi xi ng the
epoxy rmnvenmﬁﬂ]cmalﬁ Ve egetiied wuthasddeflorakt oageempe satwsntof into a
solyy i ogy, ad“se ROXY I %%E@'e”b?greac%ﬂﬂ' ¥AEL1aT 08 SYPFPLfn acrylic

polyner prepar y sol utro sation In a water niscible organic
sol venttasrehatc qubst amdded 1y ‘Fﬂé shenepexyagyeupandfontexampke prefer- ably

pre- m xgihe sk e iided t ahehacdiasvahuedoresha@sre fet fbh sradiael v the
anm ne and me%e %ﬁp he %%ded to tgg
erably in e range -100.

The. preferred carboxyl-contalnlng polymers and the
-'15 preferred epoxy resins may not form compatible solutlons,'
so that the reaction mlxutrehls-lnhomogenous at the start
of the reaction, having'the'appearance-of a cloudy dispersion.
In some cases the reaction mixture tends to clear towards
the end of the reactionite give a homogenous mixture.

20 When the reaction between the epoxy resin and the
polymer containing cérboxylic acid groups'hes.been completed
a base is generally added to the reaction product to
neutralise at least partially the excess of free carboxylic.
acid groups.. The base can for example'be ammonia or .an
25 amine and is generally added to the reaction product in the
form of an aqueous solution. Tertiary amines are preferred
for example triethylamine, triethanolamine or dlmethylamlno
ethanol. 1In a preferred procedure the base 1s added as a
- dilute soluthn_ln sufficient water to convert the coatlng'
30 composition to a stable dispersion having a predominantly
7 aqueous cdntinubus phase which can be further diluted with'
‘water without loss of diSpersion stability. The amount of
base used -is preferably eufficient-to neutralise 40-120% or
- 130% of the free carboxylic acid groups in the reaction
35 product. The smooth white dispersion formed after addition
of base and water can be used directly as a ceatihg compo=-

such as di nethyl am no eth- anol, diethylam no ethanol, tr|ethylan1ne, ,7



s%l'ution of the carboxyl - cont ai ni ng  pol ymer before it is mxed with the
epoxy resin. The reaction is preferably carried out at a tenperature in
t ke range 80- [ERR]; conveniently |t i's carried out at reflux at a :
terrpera,ture of 10 . about 95-[ERR]. The tine. of reaction shoul d be

suffj cient to react: substantially all the_ e oXy groups, ~for exanple a tine
of 2-\8r-'ﬁours The acid value of the reactidn product I's preferably in the

range .30-100. T fecr c b n rrers and e 15 , -
preferred epoxygﬁegbﬁsg?'raggn g%%%ﬁp%ﬁ@ w&tgr &0 H'}St required
reacti-on mi xut ré’1§§°i5ﬁﬁ5nog§ﬁo@|%$hred hfehest@n'garufc tSodme«a&cused ihavhegprée-

appear ance of aaphedey grSPRé SéSftid £aSi%h 'i:%a%bﬁy”bi‘tgégtiegd_s

to cl ear tovvard the i on, to ive a enousy m xt

e reac
Waen t he reactl 88?§egﬁ°’f‘h%h%p%9&}>%’sﬂprh QW@C&YW‘ » cBAraeKnample,
car boxylic aBi dbgrenpl hath!)bemce:!mq:d etrety o b@&%nles cafnBeabéMorddetrth the

reaction producoh@ifnguss gss of free
carboxylic. acid grou%s 6 ase cb?s%ze[&g éﬁﬁl ﬁlégléﬁﬁgﬁ?ﬁ'or an 25 am ne
and is generally added to the reaction product in the formof an agueous

tsoI u: ihon | Terti ary Pive rmatﬂi(r% gfdﬁfﬁsﬁ.%qofrpbfe%ﬁgigy%étfaﬁg%g%ﬁt chul%rlsv
ri et hanol ani ne, .
is added as a ds%?e sol QI% aér?aq:& q‘?ﬁ cFé‘Fi‘P‘g\ﬁIaFEF'f?SecBﬁv Ped t#rd derNe Ty 30
conposition to Wsteand dinsdardingn camsi fgrafpuddojudest by BEBEOUSThe

t h | 0SS,
SF’QLLPS."EE D?E@?*‘%’fé‘éﬁf’ RActiTank Anhdbitn'kbImdPAFE WAL UL dOEnAe,
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neutral i se 40- 19R% AR L andeteapRANTRTE uged 2 dase icpate for
reaction 35 primhdtand Heveuget lansi,t andi 6R86&580vE 0a®Es o # WA didd gy Of

base and. wat er éEHngiﬂfﬁﬂj6? EﬁgtEng§t§oﬁog&hgge Cwell to each other.
The - coatlng composition can if de31red contain an amlnoplast

15 or phenollc resin to give additional ecross linking of the
coatlng on curing although this is not generally necessary.
The anlnoplast resin can be added to the coating composition
before or after the steps of neutralisation and dilution.:
Examples of suitable am;noplast resins are melamine form-

20 aldehyde resins particularly those consisting mainly-;f _
hexamethoxy methyl melamine. The coating composition is
preferably applied to the substrate as a spray but can also
be applled by dip coating, anioniec electrocoatlng, direct or |
reverse roller coatlng, flow coating or rinse coating. The

25 coating is preferably heated at 100°C to 240°C for 10 seconds

to 20 mlnutes to effect curing, temperatures of 150°C to
210°C belng preferred.

. The _inverition is illus_trated by the following Examples:



ion or can be further diluted with water to the required viscosity. |f-
) ired the organic solvent:- used in the prep- aration of the coating
nposition can be wholly or partly renoved fromthe conposition and - e
recovered. For ‘exanple, 5 butanol, ethyl acetate and/or xylene can be -
renoved from-the coating conposi+i®n-by azeotropic distillation. The @

coating conposition of the is particularly suitable for coata

the inside surface of foodjgg%ﬁgéigg- age cans,. including cans for fruit
juice or begp. Fc;';&agi&%ré&éiym JME 19 8ld PMepadlashgnrbe1gRsals such as
tinplate, steel and alum™niumand to polyners used as base coats for food
and beverage cans, and successive coats of the coating conposition of the
i nvent tgeMadhere wel | to BESCRIRTEON. The coating CARPSSBYi WHIGHD if desired

contain an-am noplasy_ 1 or -phenolic resin to give-addi {xQnal cross -
| i nki ng gf the.cﬁé??%ﬁn%%_curing al t hough this is not ge&ggally necessary.
The am ndpl ast rEthylens slycakiapnabutiyd edderng conposi 8#0n before or
after the steps picRgedyld SdidmoHuhedi | uti on. Exanpl esjgé suitable _
am nopl asgt resi are nelamne form 20 al dehyde resins rticularly those
consi sti fig nainﬁgtﬁﬁgm%%%ﬁﬁyﬁﬂ&y net hyl ‘nel amirfe. The’ coa $ng composi ti on

is prefefably appthell derylete wbatomstre -as a spray but cadl@l'so be applied

by di p cgat'i ng, égﬁé%gfkééfggf. oating, direct or reverse%ﬁoller coating, .
rinse coati ng. 5

flow coating or he 25. coating is preferably heated at 100
Cto 2407TC for 1WBeedmris to 20 nminutes to effect curi ng20®enperatures of
1500C to [ERR] heing preferred. The invention is iIIusT‘?ESd by the
fol |l ow ng Exanpl es: 7. Exanple 1. An acrylic prepoly ol ution

is-preparedrggmgC&J§H§:2,aré charged to a read¢tor equipped with

stirrer, reflux.condgnser,-monomer ﬁgnks gnd flow_reghlatdr,

5 thermometer and addition funnel. This solvent mixture is -
heated to 120°C and the'premixéd monomers (3-5), solvent (7)
and peroxide (6) are added qver bwo-houés. The batch
temperature is maintained at 120°C for the duration of the
monomer addition and for a further two-hours after which

10 time the bateh is cooléd to room tempéréture. The resultant

acrylic solution polymer has a solid content of 36%, and an -
acid value of 254 mg. KOH/gm. (based on solids).

The epoxy/acrylate poiymer dispersion is prepared as
follows:= ' '

ITEM 'DESCRIPTION - PARTS BY WEIGHT

1 Acrylic pre-polymer solution 1328
(prepared as above) ' .

2 . Epoxy resin (Bisphenol A ' : _
‘type of epoxy equivalent 1120
weight about 3000) (Epikote 1009)

3 Dimethylamino ethanol: | 29

4 - Demineralised water . 200

5 Dimethylamino ethanol ' 92

6 Demineralised water R 3650

6419



FTEM . - "DESCRI PTION ' PARTS BY VEI GHT 1

_n- But anol . _ o : 400 2 Ethyl ene gl ycol
nonohut yl. ether N - 240 3 : thhacryllc aci d’ nononer

0185 4 - Styrene nonomner L 80 5 Et hyl
acryl af é nononer ' : «+ 210 68 - Benzoyl -peroxide

15 I~/ n- Butanol e 200 1330 It'ens 1 and

2 are.charged to ar equ | ef
“nonomer tanks and fltf;%% {)u*sat%Pﬁ%&M%ert%ng{ee%thgd 151 gi?ﬁgﬁd'?unne‘?tlrrﬁr’s
sol vent n1xturereﬁlhnacemﬁemsanu)ﬁbemmﬁmﬁhsrpﬁeﬁlﬁéélheQOnéuanB-S)”h%olvent

(7). and per oxi d§c£~ n@eersc}mﬂa%urle he!itedbeacmé@@p@:t@tw@ is
mai nt ai ned at [err or t drat irgn ,of %@e mononer addj tion and for a
further two houfBO t%@S%%uQﬂﬁﬁﬂiVQQI%§ 4 sbéP&HtFanooWEﬂ“t%41cﬁﬁﬁ epoXy -

tenperature.5 Tf-\esilesma afissalIwdd theolrelaictiopomixeureass acsoled mrg@‘?u of

36% and an a0|§rl er@{xgd‘ﬂ @e%g#dg%lggaiggeﬁg ? éggsﬂ 1@{% added.
h

epoxy/acryl ate I'spe¥sion i s prepared
DESCRI PTI ON e mlxturqv/arsrgrw wEocassed at refituy|uptik etftﬁallsﬁ?&tmn

sol ution (prepaiedcaﬁpmeoge%eran BBOGY 4CRbirés P smicand pdblipmer ®asepoxy

equi val ent - | ht t 3000) (Epikote 1009) 3 -
Di net hyl am no PP aetd value °f\@% ihg. ﬁeﬁz . Dentneral|sed wat er
200 5 - - Dinethylam no ethanol 92 6 '

Dentneralleﬁy Wat el mhe pemaining d1methy§§ﬁ9ng4eghanol and demineralised
' water (items 5 'and 6) are premlxed and heated to 70°C in
a stalnless steel vessel sultatle for_carrylng out the dis-
‘persion of the ester grafted epoxy/acrylic polymer.

"Once the esterificatidn'stage, deecribed above, has
15 been completed the polymer is discharged into the water and
amine mixture. The dlsper31on is cooled to room temperature
and filtered ready for use. The dispersion has a 25% _
SOlldS -content; a v1sc031ty of 25 35 seconds Ford Cup No. 4
~at 25 °c and a water solvent ratio of 80/20.

20 - Example 2
 An acrylic prepolymer_solution is prepared as follows:~

ITEM | B - DESCRIPTION P PARTS BY WEIGHT

1 " ne=Butdnol o : d-_ 1000_.
2 .. Methacrylie ac1d o _ 226
3 ~ Styrene o - o7
4 - Ethyl acrylate o ' 41
- et ' Benzoyl peroxide T 9
| 6 L n-Butanol o - _ 247
| | | | 1570

The butanol (1tem 1) is charged to a reactor equlpped '

with stirrer, reflux condenser, monomer tanks and flow

25 regulator, thermometer and addition funnel and heated to
reflux. The monomers and perox1de (ltems 2= 5) are premlxed



-\ltem1l is charged to the reactor, equipped with stirrer, reflux -

{c enser, thernonmeter and addition funnel. The acrylic pre- pol ymer
@Pution is heated to 110 C and the epoxy resin dissolved in this solution.

eén all the epoxy 5 resin har dissolved the reaction mixture is cooled to

Is then, g cessed at reflux unti] the reaction is conplete (generally " ut

4 hoursja tPRINAT, Fdnk, 2nd, Rddeidy tPathe BeasBoroveampwe haurs. " The

3

b

900C and, premixed,. water and anidne (items 3 and 4) are addéd. The mixtupe

r emai niTige cbmmmyu@rpmwﬂeari@ mﬂdtd@ﬁbaeael reetuyat sk t(ﬂé Riracigyl 6) are

prem xe tee] -vessel sujtable for -
'E;rryrn&a{l—ﬁe pﬁ S'Pexl %pédﬁ' %ﬁl 8‘P%t %8 ?ﬁ'té t'ﬁ:q c pol yner.
Once t Héhigh dihe |wq1bnsstc@g’éeddesdr adedsabdvm 20% ssﬂ.ldzamtrmnpl et ed the
pol ysferbuﬁarcﬂlsc(fwe%%)' Nt @hihe gpe Q&caﬁdlﬁﬁéﬁ‘?}?é‘% Qﬁ‘raeclé: q djespersion is

cool ed t np ure and filtered ready tqr use | Sper si on has a
25% solcffg ’I@d?\g[ ?@%\/@cosmy of 25-35 seconds Ford Cup No. 4 at [err]

and a water solvent ratio of 80/20. 20 Exanpl e 2-

DESCR BT ‘aﬁh%“%%"a%%%k%sphwﬁe@ﬁf% &0l 4 Yisplle

1000 2 follows:—=\pthacrylic acid - "412§6.% . Styrgne-

47 4 Et hyl acrylate . ' enzoyl peroxide
n- But anol ' 247 1570 The but anol

(|ten1%§—rs charged to a- 25385522535|pped with éﬂﬁﬁgiu524ﬂaggﬁz.condenser

nmononer fanks andAEE9T&g5pr£eSHl§$€¥ sé{ﬁ%ﬂgyeter and- addltlon funnel and

heated to (repared as above) | 1607
2 | n-Butanol - ' ‘ 703
3 Ethylene glycol butyl ether _' 413'
4 Epoxy resin (Bisphenol A type ' .

of epoxy equivalent weight ~1l281
about 2000) (Epikote 1007) o
5 Dlmethylamlno ethanol . 29
6 Demineralised water 200
7T Dimethylamino ethanol - 87
8 Demineralised water = : 4611 _
| 8930

The acrylic pre-polymer, butanol and_ethYlene glycol
10 monobutyl ether (items 1-3) are charged to a reactor
equipped with stirrer, reflux condenser, thermometer and
addition funnel. The mixture is heated to 110°C and the
epoxy fesin'dissoIVed in this mixture. When all the epoxy
resin has dissolved the mixture is cooled to_90°C and
15 the premixed water and amine (items 5 and 6) added. - The
reaction mixture is then heated to reflux until the reaction
is complete (generally about 4 hours) so that there is pro-
duced a polymer having an acid value of 70 mg. KOH/g. When .
_ this ac1d value has been attained the remainder. of the di-
20 methylamlno ethanol (7) and part of the demineralised water
(8) are premixed and added to the polymer solution followed

1mmed1ate1y by the remainder of the demineralised water.
This gives a d1sper31on-at 18% solids content with a



nmononer tank and added to the reactor over two hours. The batch tenperatu
i@ maintained af reflux for the duration of the nonomer. addition and for
~further ~two hours after which the batch is cool ed and adj usted tQ 20%
soligs with 5 butanol (item®6). .This ac;é$|c pol ymer has an acid val ue of
4609. f). KOH gm The epoxy/acrylate poly dl spersion is prepared as-

folllows:- | TEM 66/34; water solREERMETIEN Thls may be éRE§t§X ?5'9%%

« " : ‘ e . . . '
reffux. The nononers and peroxide (items 2-5) are prem xed -9- in thegi;;;}
e

607 2 -

Acrylic pre-pol | ution (prepared a

n- But anol &gglreg i ds ' fontent andsid‘aéies')solventernwenbygryrcovmgt y.I -
ether - - ' excq;g aolvent bEptist ¥ KA ti B sphenol A type of epoxy '
equi val ent - wei ght - 1281 about" 2000) (Epi kote 1007) 5

Di met hyl am no et hanol _ 29 - . Demineralised wat er

200 7 - Di. et hyl ani no ethanol = - .87 8

Dem neral i sed water 4611 8930 The acryllc pr e- pol yner,

butanol and ethyl ene glycol 10 nmonobutyl ether (items. 1-3) are charged to a
reactor equipped with stirrer, reflux condenser, thernoneter and addition
funnel. The mixture is heated to 110 C and the epoxy resin dissolved in
this mxture. . Wien all the epoxy resin has dissolved the mxture is cool ed
to 900C and 15 the. prem xed wat er and ami ne (items 5 and 6) added. The
reaction mxture is then heated to reflux until the reaction



is conpl ete (generally about 4 hours) so t-hat_{ there is pro: duéed .a pol yner :
Maving an acid value of 70 ng. KOH g. Wen-this acid value has been - .
ai ned the renainder of the di- 20 nethylam no ethanol (7) and part of. «

'he denineralised water (8) are prenixed an Iﬂu ’I" lm yner soI uti on
IIO\A/edlrrrredlater by .t he rema ider of th ter. This

gi ves a dispersion at 18% solids content With a 66/ 34: wat er - sol :
ratio. Thi's may be adjusted to QLA INSsi red sol ids content and water/ sol vent
rati o by renmoving excess solvent by distillation.. - CLAIMS 1. A process.

for preparing a vBtffodds) ot lﬁr@gﬁ hnﬁaﬁéﬁpeisﬁéﬁélm%ééﬁﬂg reacting
t oget her, at el evat te erat ur.e §

f
com posti§ SPHRe (5??1?5&)??‘8 g{Pgt 305%%5 # h:L VA% st ngﬁ%srgzlr "
nol ecul etmwbx(dj;turle’) (tad AWstioy 9A3i Yt wefightpof yaer epaxy aresi:lg aa-boxylic
acid gr JheJﬁ@g&f&g&%%%ykhﬁc%ibﬂaﬂiegp&% P?](?)th &bad de groups

in (a) bel ng rom 1 haracterise reaction is

carri ed SRRUBSH Refe qleciCe agd 0(B)t 403t0ohBY e yelelt of &nine in a
m xture pﬁlyaneaawnwzmmlgl eaebaapmcsebmngraup@ Stheé ﬁ@%&f omter, the

per cent 9ol 183 Lol IS (BS' 19 BRSEEaS ekl oL 1, 1ol 0t ©f
char act ére:smj finom Hat5 sthéor 88¢lli,opharacterisedoin that theiresctiiom wat er
m sci bl § PRGN Buteih thehprebendd %2 oV €5 .3 b@ﬁe&!v Qfeight of
. an amine in a mixture of a water miscible organlc solvent
with 5 to 30% of water; ‘the percentages of amine and of
water being based on the combined we:.ght of epoxy resin (a)

and polymer (b).

2. A process according to claim.l, characterised in
that the reaction is carried out in a mixture of a water
miscible organic solvent with 5 to 20% of water, based on _
the combined wé.ight of epoxy resin (a) and polymer (b). ' .

3. A process according to claim 1 or'2, characterised T
in that the amount of ‘amine present during the reaction is '
1.0 to 2.0%, based on the combined weight of the epoxy
resin (a) and polymer (b). '

4., A process according to any of claims 1 to 3,
characterised in that the amine is a tertiary amine.

5. A process according to anj] of claims 1 to 4, 
characterised in that the epoxy resin (a) contains aromatic
‘groups joined together by ether linkages and has an average
molecular weight of 2000 to 12,000. |

_ 6. A process accoi‘ding to 'a.xiy of claims 1 to 5,
charagcterised in that the polymer (b) is an addition copoly-
mer of 10 to 85% by weight of an olefinically unsaturated
carboxylic acid and 90 to 15% by weight of at least one
other olefinically unsaturated comonomer. o |



e .cofibk ned melght of epoxy resin (a) and polynmer (b) ‘3. A process
cordlng to claim1 or -2, characterised in that The amunt—of—anne

Qresent during the reaction is 1. 0to 2.0% based i ght of
t he epoxy resin (a) and pol ymer (b). 4. -A process ﬁw mrE -
claiyrs 1-to 3, characterised in that the amne is atertia
process’accordlng to'any of clains 1to 4, characterised in that t he epoxy
resin (a) contains aromatic groups JOlned'ﬂgbéther by ether |inkages and
'has’ an average nmol ecul ar- wei ght of 2000 to 12,000. 6. = A process according
to any of clainms 1 to?75,,Achrocesracerding tax anlyeofok}adms(b)tos6 an -
addi tion copoly- % f I ed.
‘carboxylic acid aﬂgfﬁgé?}gﬁ%(&)%s e@% ‘r’]tt‘ii%?‘atqol ggst%%%ggﬁﬁk ¥c? ?ir.n cally
unsat urat ed cono#Bnfp) to engsldq'snawnﬁa {agcdsr dishgteo Qn} «of clains 1
to.6, characterised in that the.ratio of carboxyllc aci-d groups I n (b) to -

' d to 10: '
i spersi bl o Coat - 5 $hg KJRARAT do% prodielng % Bkt HiSReERINNS dBHE
(a) and a pol §rreingbt)ommshtimmgmatmwmgc tagtedthgroapsepony zesiniéa)y as

described in eijhe sﬁfewlcfo%ta%.nin@ \é@rﬁbxglieeaéidlér&@ﬁs sl?o-
conposi tion produce f rocess ny-o
A process for th%tﬁﬁtﬁgiﬁx c&ﬁﬁ@erstlBhelﬁx%%Bl?%fntof a

st abl-e di spersion, characterlsed in. that ‘a water dispersible coating

conposi tion accordi ”tgq L0 £1u340:° dy n%p’@ﬁé‘?t%l‘é" hﬁa@iBESSo&BQsEHﬁA ChFSdudéd ©'

“to forma predontnan Yy aqueous co
L by the process of any of- claims 1 to 8._

10 16."A process for the production of a coating compo-
sition in the form of a stable diSpersion, characterised
~ in that a water dispersible coating composition according
to claim 9 is mixed with a base and sufficient water to
form a predominantly aqueous continuous phase. |

15 11. A process according_to claim 10, characterised
in that the base is a_tertiary amine.

<)

12. A process according to claim 10 or claim 11,
characterised in that the amount of base used is sufficient
to neutralise 40 to 130% of the free carboxylic acid groups
20 in the reaction product of the epoxy resin (a) and the '
- polymer (b). '

" 13. A process according to any of claims 10 to 12,
characterised in that the organic solvent used in the
_ preparation of the coating composition is wholly or partly
25-.removed from the composition.

_ | 14. A process according to claim 13, characterised
in that the organic solvent is removed from the coating
composition by azeotropic distillation.



N\

4 to 130% of the free carboxylic acid groups 20 in the reacti on product

of the epoxy resin (a) and the polymer,q A process.according to gmy
of clains 10 to 12, characterised in t%at the organlc sol.vent used'in
preparation of the coating conposition is wholly or partly 25 renoved from

the conpositiep, 14. coftﬁi@%ﬁp@é&oﬁdﬂ NG ttheC lfairi 1;3 acmabméerl sed in
that th anic_sol vent is repoved fromthe coatln 05|§8§n by

azeotrogﬁﬁp FSLPP | BRY{RE @ pre mingntly ﬁqueogs*GOE 1nE§ ing
conposi producedt by. flve nprécess tablanydichelsiins H8vitng 14.pr eYoni nant |y
aqueous conti nuous phase .produced by the process of any of clains 10 to 14.
16. A process for coating the inside surface of a 5 food or beverage can,
characteri sed1fn thaprecesntion) LIRS thhe, iasddedsngirgecrli i 15 is

appl sedsbedt Bp Bevérae adh | citnictbrisderin that] er thatanglO seconds to 20
HIHUteS tgpgégggéncaccoghing to claim 15 is applied to the surface
and is heated at 100°C to 240°C for 10 seconds to 20 minutes

to effect curlng.

11. A process according to claim 10, that the f_i
e is atertiary amne. 12. A process accord”j il H!ﬂ claim11, 1
racterised in that the amount of base used neuIrallse .}

o



