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1 COATi NG COVPCS | TI ONS CONTAI NI NG ADVANCED .EPOXY RESINS The present

I nventi on concerns, advanced epoxy resins$ and coatings containing sane.

Covati ngs have heretofore been prepared by reacting diglycidyl ethers of

di hydri ¢ phenols with 5 di hydric phenols and subsequently curing sgxggﬂdth
a suitable curing agent or, for the very highjmlecular weight adv
products, nerely applying a solution of such resin and evaporating the
solvent therefrom While such coatings have good physical and chem cal 10
properti es, they are sonmewhat lacking in flexibility. There are sone
appl i ®at’i ons such as autonotive prinmer surfacers, autonotive stone chip
resi stant coatings, and coil coatings where sonmewhat reduced physi cal

and/ or chem cal properties can be accepted for an 15 i nprovenent in
flexibility or a reduction in the ambunt of volatile solvent required to
achi eve the sane appli- cation viscosity. Al so, because the solution
coatings contain solvents which nust either be recovered or vented into the
at nosphere, the latter of which is not 20 environmental | y accept abl e,

sol vent .recovery systens are required.

COATING

COMPOSITIONS CONTAINING
'ADVANCED EPOXY RESINS

The present invention concerns advanced epoxy
resins and coatings containing same.

Coatings have heretofore been prepared by
reacting diglycidyl ethers of dihydric phenols with
5 dihydric phenols and subsequently curing same with a
suitable curing agent or, for the very high molecular
weight advanced products, merely applying a solution of-
such resin and evaporating the solvent therefrom. C
While such coatings have good physical and chemical
10 properties, they are somewhat lacking in flexibility.
There are some applications such as automotive primer
surfacers, automotive stone chip resistant coatings,
and coil coatings where somewhat reduced physical
and/or chemical properties can be accepted for an
15 improvement in flexibility or a reduction in the amount
of volatile solvent required to achieve the same appli-
cation viscosity. Also, because the solution coatinés
contain solvents vwhich must either be recovered or
. vented into the atmosphere, the latter of which is not
20 environmentally acceptable, solvent recovery systems
are required.. -



and ré& I ng |l ess solvent to achi eve ‘desirabl e application, viscosities.
The cuy advanced epoxy resins of this invention 05 have increased ¢
el ongation val ues when cured with a curing quantity of a suitable curfrng
agent as conpared to simlarly cured advanced resins prepared by reacting
toget her only conponent (A-2) with conpopent (B). The advanced epoxy resins
of this invention 10 require |l ess solvent to reach desired viscosity val ues
as conpared to the Theaprésent Iwlertiod prevides fokecoatingsty val ue, for
advanced resins prepared from conponent (A-2) and conponent (B). Accordzng
to the presenthaviregtimprovdidrlessi blity candlere quivbhg Nhesdnpokveénon
conprising:- (lI) an advanced epoxy resin prepared by reacting in the
presence of a tuidchieve alesirsabled)app iorgiuisort i wiscaspeiesng (1) at | east
one aliphatic di epoxide and, 20 (2) at.least one aromatic

di epoxi de; with The cured advanced epoxy resins of this invention

-2- The gresent i nvention provides for coatings having inproved flexibility

05 have increased elongation values when cured with a
curing quantity of a suitable curing agent as compared
to similarly cured advaneed-resins'prepared by
reacting together only component (A-2) with component
(B). The advanced epoxy reeins of this invention \wJ-
10 require less solvent to reach.desired Qiseosity values
' as compared to the quantity of solvent to reaeh a like
viscosity value for advanced res1ns prepared from
component (A—2) and component (B).
According to the present.1nvention, there is
15 provided a coating composition comprising:-
(I) an advanced epoxy resln prepared by reacting
in the presence of a suitable catalyst
(A) a composition comprising | -~
(1) at least one aliphatic diepoxide and,
20 (2):at least one aromatic diepoxide:;
with._
(B) at least one compound having two aromatic
' hydroxyl groups per molecule;
wherein components (A-1) and (A¥2) are employed in

25 quantities such that from 10 to 50 percent of the



(B) at |east one conpound having two aromatic hydroxyl groups per nolecul e;
wherei n conponents (A1) and (A-2) are enployed in 25 quantities s‘ﬁ@’ hat
from 10 to-50 percent of the -3 - epoxi de equival ents contai ned
conponent (A) are contributed by conponents (A-1), from50 to 90 percent of
such epoxi de equivalents are contributed by conponent (A-2)'-, and conponent
(A-1) is present as 05- |ess than 50 not 36of .conponents (A-1) and (A-2),
and wherein conponents (A) and (B) are present in a quantity which results
i n am.advanced eRxdde aayitalATE FortRingR HhoSOMRORRRY vé&lbrﬂr%\ei ght of
from350 to 30,000; 10 (I') a curing quantity of_a curing agent other
than a bl ocked §etfesihited (¥ QUMRRMRRES ((A~1lhndE¥em |30 g0 | dsherfRNG ol vent

in a sufficient gquantity such that, the coati ng conpositiop including 15
conponent s (I),°€I§‘5?h (%/9‘?’51%103%"%}%“ r%‘b'l'n‘g'mew has a .
suitabl e applic§g$éghggécegléy; #nd component (A-1l) is present'as
05- less than 50 mol % of components (A-i).and (A-2), and
wherein components (A) aﬁd (B) are present in a
quantiﬁy which results in an advanced epoxy resin
having an average epoxide equivalent weight of from
350 to 30,000;
10 (II) a curing quantity of a curing agent other
than a blockéd isocyanate for component (I);
and |
(III) at least one solvénE in a sufficient quantity
such that the coating composition including
15 | - components (I),.(iI), (III) and any other
desirable compohent has a suitable |
appliéation viscosity.
In one preferred embodiment, the resultant epoxy
resin has an average epoxide equivalent weight of from
20 350 to 15,000. o
Suitable aliphatic diepoiides which can be
employed herein include the diglycidyl ethers.of
dihydric aliphatic compounds such as, for example,
propylene glycol, trip:oéylene glycol, butylene.
25 glyéol, dibutylene glycol, tributylene glycol,
1,4-butane diol, 1,6-hexane diol, and mixtures

thereof.



In one preferred enbodi nent, the resultant epoxy resin has an average

- epoxi, equi val ent weight of from20 350 to 15,000. Suitable aliphatic
diqugfﬁes whi ch can be enpl oyed hereiLng acl ude the diglycidyl ethers of
di hy c aliphatic conpounds such as, for exanple, propylene glycol,
tripropyl ene glycol, butylene 25 glycol, dibutylene glycol, tributylene

glycol, 1, 4-butane diol I Ql Also
suitable are the gl yci zf\istghgrﬁgﬁg ]%o%fgx?}%k;qu gfy é]?& ﬁaw ng an .
aver age nol ecup@tyqeyahkydener ghiveod st bagomg mfaéfmge fmekecwbar o 4%
whi ch pol YOXYG\L&YJ?{'%E' Y£6IS200C 1Bl 889, eg:z%ﬁ rab ”ﬂrén 260 81 pHat|

I nitiator conpound with prop Xlene oxi de, |de or n1xtures
t her eof . Pr ef sfitieh B9 ‘awe kyignei §éycﬁ’é-$e ane prepared ki wraetingal ent

wei ght of frora:i?ﬁlmxéeﬂc .WifﬁlﬁQ.GEOES Fomf@)«.uaa fbﬂ}y&a@yéxfaéer of

bi sphenol A, es eci al e erred

~equi val ent vvellﬂ'm oﬂﬁ)ﬁ%n? (ﬂlﬁmi@sf Fgﬁr glpz%ge’ﬁﬁg‘fa%fkpxﬁ‘?Bhﬁt ic

dlepOdeeS\Mﬂd&épﬁﬁldﬁs have an average epoxide equivalent weight of
from 123 to 400. When component (A-Z) is a diglycidyl
ether of bisphenol A, it is especially prefer:ed that

10 said average epoxide equivalent weight of component (A-1)

is from 120 to 260.

Suitable aromatic diepoxides which can be k)
employed herein inélude_the diglycidyl ethers of poly-
hydric phenols such as, for example, catechol, resorcinel
hydroquinone, bisphenol A, and mixtures thereof.

15 Particularly suitable diglycidyl ethers of
bisphenols and dihydric phenols which can be employed
herein include those mentioned by P. H. Martin in
U.S. 3,931,109. Preferred aromatic diepoxides are the

- diglycidyl ethers of bisphenol A having an average

20 epoxide equivalent weight of from 172 to 250.

It is to be understood, that because of the
manner in which the commercial epoxy resins prepared
- from aliphatic dihydric compounds and aromatic dihydric
- compounds are prepared, these epoxy resins contain
25 minor amounts of monoglycidyl ether products. However,
so long as less than 10 percent of the epoxy groups are
derived from such monoglycidyl ether products, they are
suitable. - Suitable such commercially available
diglycidyl ethers of aromatic dihydric compounds include
30 D.E.R.® 330 epoxy resin, D.E.R.% 331 epoxy resin,
D.E. R.° 332 époxy resin and D.E. R.® 383 epoxy resin



enpl oyed herein include the diglycidyl ethers of poly- hydric phenols such
as, "for exanple, catechol, resorcinol hydroqui none, bisphenol A and

m xtures thereof. 15 Particul arly suitable diglycidyl etherﬂggp
bi sphenol s and di hydric phenols which can be enpl oyed herein include those
mentioned by P. H Mrtin in US 3,931_109. Preferred aromati c di epoxi des
are the diglycidyl ethers of blsphenor Z Ravi ng an average 20 epoxi de

edul val ont. vl gBy100e! ERENPTRI9 2?38 bAaDEPHRICEoROlpAl, gcause

of the manner in which the connerC|a epoxy resi atic
di hydei ¢ conpoa¥adlahdeafaiom |331Q11hﬁh¢mlcahp60muanarre prepaned, Bhese

epoxy resins comt ahis ZpedifiehtRIWYAE fcatbs @W?ﬂ&é’%(ﬂl\" ether products.
However, so long as |ess than 10 percent .of t epoxy groups are derived

fron1such monogl yci dyl et her products, they are suitable. Suitable such
conmercial |y availabl e dSWitable eommerasiallynavaslabieirdxgiyapdyidds

i ncl ude 30gD: Eeﬁze§§oofp%dép’§§§ti‘c RiRyddikt 'do rﬁgguﬁggxua%ﬁ bD E.R[err]

332 epoxy resin and epoxy eS|n co | y aval | e from The
Dow Cheni cal d%ﬂ%aﬁy ad32 epoxy resin and D.E.R." 736 epoxy resin

available from The Dow Chemlcal Company, and ARALDITEe
RD-2 commercially available from Ciba-Geigy.

The quantities of the aliphatic and arcmatic
_ 10 epoxy resins and the compound containing two aromatic
hydroxyl groups to be employed are those quantities
which will provide the desired average epoxide equiva-
lent weight of the advanced epoxy resin.

The percent of aliphatic diepoxide depends
15 upon the particular end use for which the advanced
epoxy resin is to be employed.

For example, in automotive primer coatings,
the desired percent aliphatic diepoxide is from 10
pPercent to 30 percent by weight based upon the combined
20 weight of the aliphatic diepoxide and the aromatic
diepoxide and the epoxide equivalent weight of the
advanced resin is usually from 350 to 700.

For beverage can coat;ng applications, the
' deslred percent of aliphatic diepoxide is from 10
25 percent to 25 percent and the epoxzde_equlvalent
-yeight of the advanced resin is from 1400 to 3000.



well as EPON[err] 825, EPON[err] 826 and EPON[ err] 828 commercially
avail abl e from Shell Chem cal Conpany.: The symhol [err] in.this
Speff+t\cation indicates a Trade Mark. Suitable commercially avail dble ’
di g\y8i/dyl 5 ethers of aliphatic dihydric conpounds include D.E.R [erf] 732
epoxy~tesin and D.E.R [err] 736 epoxy resin available from The Dow Chem cal
Conpany, and ARALDI TE RD- 2 connerC|aIIﬁ3ava|IabIe from Ci ba- Gei gy. The
guantities of the aliphatic and aromatic 10 epoxy resins and the conpound
containing two aronatic bw&qudlgcoapsngodppkm¢dnyedsareiﬁhowesqneutkt+es

which will provide the desired avera e equ \ﬁe
advanced epoxxp?‘é%?lﬁg ?%ea&épgbﬂa?:"%fgﬁFP FF %Bgindé‘ gﬁﬁ%ﬁSQ p%
the particul arpﬁmlemeahdr ' C: c&pcbhfdedeqno.&immwweegm icf tthéeadvanced
enpl oyed. For exa .n aut onoti v I ger i ngs, the desired percent
al i phatic di ef& Fg FPom§Hﬁ%hﬁcgﬁ§6t5°3& Yettent by wei ght based upon
the conbi ned 20 wei ght of the aliphatic diepoxide and the aromatic

B e L0, P r S AR CEL VLR, i Bl BRIl

percent of alilpdrein ﬂneﬁuﬂe&afarfenamp@eQSkﬁﬂmmas suckb gqeraeetonrd the

epoxi de eqw‘”ﬁé%ﬁylethyl ketone, methyl n-amyl ketone, methyl iscbutyl
ketone; glycol ethers such as, for example, the methyl
ether of dlethylene glycol, the methyl ether of propylene

10 glycol, the n-butyl ether of ethylene glycol; and %)
esters such as, for example, ethyl acetate and butyl
acetate. o

Suitable solvents also include aromatic
- compounds, such as, for example,'toluene and xylene.
15 "It is also understood that mixtures of such sclvents
can be employed.

Suitable catalysts which can be employed
hereln in preparing the advanced epoxy resins of the
present invention, include any such catalyst suitable
20 for catalyzing the rgaction between an epoxy group and s:;
a phenoclic hydroxyl group. Particularly suitable
catalysts include those phosphonium catalysts described
by W. O. Perry in U.S. 3,948,855 and Dante et al. in
U.S. 3,447,990.

25 Suitable curing agents which can be employed
in the coating compositions of the present invention
include, for example, aminoplast resins such as the
reaction products of melamine or urea with formaldehyde.
Such adducts can be partially or totally etherified

30 with alcohols such as methanol or butanol. Other amino



wei ght of*the advanced resin is from 1400 to 3000. For coil coating

applications, the, desired percent of aliphatic diepoxide is from 10 pegE%Z?

to 5 percent and the epoxide equival ent weight of the advanced epoxy r

is from 1400 to 3000. 5 Sui tabl e sol vents which can be enpl oyed

herein include, for exanple, ketones such as acetone, nethylethyl ketone,

met hyl n-amyl ketone, nethyl isobutyl ketoné;=glycol ethers such as, for

exanpl e, the methyl ether of diethylene_glycol, the rethyl ether, of

propyl-ene 10 gl yEesing heould inelede g lyeORF his enel JPEREPIUARAMIRGSrs such

as, Ner exanple, ethyl acetate and_ butyl ac te. Sujitaple solvean al so

i ncl ude aromatic t®REYARALeSIRY, alsofbe BﬁgigFﬁé'to YRAEAL %3P ISR 15

It is also understood tﬂ&% nixéyres of sgch sclvents can be enpl oyed.

Sui tabl e cat al yst3FQnFRAY L8R LR EFRF¥IRA Rerein in preparing the advanced

epoxy resins of the,pr | oy | | an a st. suitable
E.gh§8§§§§?$;ﬁﬁﬁé%&gaﬁbgnggﬁe ¥ BufPe€ kAN

20 for catalyzing €poxy group and a phenolic

hydroxyl grougs FgkagetRyidnsdiiébtfanate, and a cocyclic trimer of

hexamethylenediisocyanate. Also useful are those

prepolymers prepared by reacting diols or triols with
diisocyanate such as, e.g. tolylene diisocyanate, or
gﬂf . hexamethylene diisocyanate. Céatings capable of
10 curing at room temperature can be obtained by use of
the aforementioned isoéy#nates. |
The coating éompositions of the present invention
niay also contain,- if desired, colorénts, dyes,
pigments, filiers.'levéling agents, énd mixtures
15 thereof. |
The following examples are illustrative of the
present invention, but are not to be construed as to
limiting the scope thqreof in any manner.
The following components were employed in the
20 examples. ' |
ALIPHATIC DIEPOXIDE A_was. ‘a diglycidyl ether of
poiybxypropyiene glycol, said glycoi.having an average
molecular weight of 400 and said diglycidyl ether
_ having an Avergge epoxide equivalent weight (EEW) of
25 311, |



U. S o
Sui
t he present

. 948,855 and Dante et al. in U S’ 3,447,990. - 25 -
Jl e curing agents which can be enployed in the coating conpositions of

catalysts include those phosphoni um catal ysts descri bed by W 0. Perry in
i .
i nvention include, for exanple, am noplast resins such as the

reaction products of nelamne or urea with fornmal dehyde. Such adducts can
be partially or totally etherified 30 wi Bh al cohol s such*as nethanol or
butanol. OQher amino = -7- resins would include glycourils, or

benzoguanam neALIPHNAN D BBPCHNDE $ bes uai igdycidypl cathexamgd em.:arer g

'
hexamet hyl enodi FOBoyRVASL BRHLHS, Sty 4L SREnEE oL 19570 11 TTom D

hexanet hyl enedi i socyanate. Al so useful are those prepolynmers prepared by
reacting diols or triols with diisocyanate such as, e.g. tolylene

di i socyanate,

or hexanet hyl ene diisocyanate. Coatings capable of 10 curing

at room tenperature can be obtained by use of the aforenentioned

i socyanat es.

5

20

25

The coating conpositions of the present invention

AROMATIC DIEPOXIDE A was a diglycidyl ether of bisphenol :

having an average EEW of 189.

DIEYDRIC PHENOL A was bisphenol A.

EXAMPLES 1 THROUGH 7 AND COMPARATIVE RUN A
Preparation of Advanced Epoxy,Resin

A series of advanced epoxy resins were prepared

from an aromatic diepoxide with varying guantities of

alipahtic diepoxide and bisphenol A (BPA). The catalyst
~employed was a 70 percent solution of ethyltriphenyl

phosphonium acetate-acetic acid ‘complex in methanol.
In each instance, the mixture of epoxy resins and
bisphenol A were heated to between 70°C and 90°C where-

upon they formed clear solptions after which the catalyst

was added and heating continued to 150°C whereupon the

solution was permitted to exotherm. The soluticns were {:

heated for an additional time and temperature. After
cooling, the advanced resin was diluted to 85 percent
non-volatiles in toluene. The quantities, reaction
conditions and results are given in Table I.

Binder Compositions

The advanced resins prepared in A above were
blended with a sufficient quantity of a solvent compo-
sition consisting of 100 parts by weight (pbw) of
methyl ethyl ketone, 100 pbw xylene, 200 pbw toluene
and 100 pbw 2-(ethoxy)ethy1acetate so as to provide a
viscosity employing a No. 2 Zahn cup of 38 seconds.




v
may al so ctontain, if desired, colorants, dyes, pignents, fillers, Ievelin
agents, and m xtures-15 thereof. The follow ng exanples are illustrative .o
the present- invention, but are not to be<aonstrued as to limting the scope
thereof' in any manner. The follow ng co nents were enployed in the 20
exanpl es. ALI PHATI C DI EPOXI DE A was a dlglycidyl et her of pol yoxypropyl ene

gl ycol, said glycol haV|ngn@1 ave nnheg@ratp*gghgnaf é@@éﬁ@ gatd:

'dlegC|dyI et her having an avérage epoxi de equi val ent mel of 25

311.. - ALl PHARGREPOKLBE1lndes seHygnfcraplated d g:lagpp(;mpazr@ﬁéon

gl ycol« havi ng ¥ @y aHeeBEVeinPoreqhi ARGVRE @ FAELEXl BReA W Sséconds
di gl yci dyl et her, of bls henol A haV|n$ an avera e EEWof 189. DI HYDRIC

PHENOL A was biveftfet®t tA empAsing 1a SR\ RVPERASRVIETRUNE A
Preparati org of Tabpaced Epoxy Resin 10 A series of advanced
epoxy resins were prepared froman aromatic diepoxide wth varying
quantities of

Preparatlon of Paints
Binder compos;tlons were made using sufficient
quantities of the solutions prepared in (B) above to
provide 30 grams of non-volatile.resin, 4.5 g of hexa-
10 methyoxymelamine, commercially available from American
Cyanamid Co. as cymeL® 303, 1.5 weight percent of a 40
percent solution of p-toluenesulfonic acid in isopropanol
and an additional 3 g of solvent blend. The binder
compositions were then blended with a pigment composi-
15 tion consisting of 7.67 weight percent of ferric oxide,
7.67 weight percent of titanium dioxide, 7.67 weight
percent of ASP 400 clay, 75 weight percent of barytes
and 2 weight percent of zinc chromate in a ratio of 2
parts of pigment to one part by weight of binder. The
20 pinder/pigment blend was placed in a steel cylinder and
a volume of steel shot equal to the volume of the
binder/pigment blend was added and the cylinder was
shaken on paint shaker for 15 minutes (900 s). The
o contents were filtered to remove the steel shot and the
25 paint aged overnight at 140°F (60°C) prior to use.

Films of these paint compo51tlons were applied
to polished cold rolled steel panels or unpolished
BONDERITF,g 40 panels with a number 22 wire wound Meyer
rod. The panels were baked 30 minutes (1800 s) at

30 325°F (163°C). Solvent resistance was determined by
~rubbing the coating with a 2-pound (0.9 kg) ballpein
hammer where the hammer head was covered with gauze and



pel t solution of ethyltriphenyl phosphonium acetate acetic acid conpl ex
i n Y&t hanol. 15 |In each instance, the m xture of epoxy resins and
bisphenol A were heated to between 70[err]C and 90[err] C where- upon they
formed clear solutions after which the catal yst was added and heating
continued to 150[ err] C whereupon the sol @ ion was permtted to exotherm

The solutions were 20 . heated for ;addit { opal t erature..
After cooling, SPﬁgeé‘d\?:ihé‘é%I@’t‘g%ii ﬁt%gk dﬁ{é'g ‘to‘%eﬁxe%én’[enﬁﬁn-aégpgﬁ l-es
in toluene. Theuhsanta tpwesh-pedit mot icondidbsesvedd wrsid t3 marrgngeo i
Tabl e |. Bi ndeg, Conposi.tions_; T dvanced resins prepared in
A above were b%’gﬁdgg% aggégffgflerﬁasqﬁ%‘f?$§e§f‘ a solvent conpo- sition .
consisting of 100 parts by weight (pbw) of nethyl ethyl ketone, 100 pbw

xyl ene, 200 pbw tol uene Wﬂéggﬁgg\g %—o(negé}g?y%gt thea%g;sﬁ;@ @gﬁaaett%:p_r ?vi de

a 30 viscosity enploying a N ahn Cup Seco e percen
non-vol at i bes mhdedebyermeating. twel gramg i »f| thes sedpdantatnpbOyed idurd ng

preparation Ofvggm%%%r?swi hefdired (t-pz@éogi)qle t he 38 seconds

al @ti c di epoxi.de and bi sphenol A ('BPA)'. The catal yst enpl oyed was a 70

The salt spray resistance was carried out in a
salt fog cabinet employing the procedure of ASTM B117-73.

The results are given in Table I. ~



viscosity enploying a No. 2 Zahn cup are given in 5 Table I. Preparation of
Pai nt s Bi nder conposi-ti ons were nmade usSing sufficient quantities of the-,
ol utions prepared in (B) above to prowd 30 grans of non-volatile res’
4.5 g of hexa- 10 nethyoxynel am ne, rcially available from Amrer,i ca

Cyanam d Co. as CYMEL 303, 1.5 weight percent of a 40 percent solution of
p-tol uenesul fonic §ctd in isopropana and an additional 3 g of sol vent
bl end. The bi nder onpogitiong vvereg hen bl ended with a pi gnent conposi- 15
tionzconsi sting of < 67owei gh® percent of ferric oxide, 7.67 weight percent
of tiani um di oxi.d 7. &7 wei ght pergent of ASP 400 clay, 75 wei ght percent
of barytes and 2 |ght\ggrce ~Of ﬁ@: chromate @n a ratio of 2 parts of
pi gnent to one part ght b| @ 20 ;gl ndey fpi gent bl end was
- placed in a steel ;y voN.Jma gf rste sshot yal ut 0 txhe vol unme
of the binder/ pi gment b Petid V\&‘"addé“d Yarfd tThe c¥ITndel® Was Shakén' on paint
shaker for 15 minufes (900 s). The contents were filtered to renove the
" steel shot and the|2b paint aged owernight at 140[err]F (60[err]C) prior
to use. Filns of theke paint gonposi@ions were applied to polished cold
rolled steel panel$ pr g@npolied BANDERI TE[ err] 40 panels with a nunber 22
wre wound Meyer = . . N '
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of doubl e rubs,

head was covered with
the coating occurred was

The nunber

Ket ngjf .

a mrrin

et hyl

resi stance was determ ned by rubbing the coating with
observed until

nd (0.9 kg) ball pein hammer where the hamrer

« and

Sol vent
10 soaked in nethyl

r od. The panel-swere baked 30 m nutes (1800 s) at 30 325[err]F
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f.err] *13 [err] - 14 - In our correspondi ng Patent Application No.
8522595 (divided fremthe present Application) we have claimed an advan :
§ epoxy resirn prepared by reacting in the presence of a suitable catalys

(A) a‘conposition conprising (1) at | one aliphati.c di epoxi de and,
at | east one aromatic diepoxide;-with (B) at |east one conmpound having two
aromatic 10 hydroxyl groups per nolecul e;- wherein conponents

(A-1) and (A-2) are enpl oyed in quantities such that from10 to 50 percent
of Fhe epoxide equival ents contained in conponent (A) are contributed by
conpenents (A-1), from50 to 90 percent 15 of such epoxide equivalents are
contri buted by _ : :

ivalents

ide equ
4+ percent epoxide equivalents contributed by this resin

epoxide equivalents

parts by weight

hydrox
based upon total epoxide groups.

pbw

TABLE I (cont'd)
1 =
2 BE =

3 OHE




conponent (A-2), and conponent (A-1) is present as greater than 20 wei ght %
and.l ess than 50 nmol % of conponents (A-1) and (A-2), and wherein
conpgﬁf)ts (A) and (B) are present in a quantity which results in an 20
adva(ie®#d epoxy resin having an average epoxi de equival ent wei ght of from
350 to 30, 000. - 15 - CLAIMS 1. A coating conposition conprising:- (I)
an advanced epoxy resin prepared by reacting i the presence of a suitable
catal yst 05 : (A) a conposition conprising (1) at |east one aliphatic

di epoxi de and, (2) at Ireafir QErrdspondingliredtiapplidati®n aNo l east on&
conmpound hav1ng two aromatic 10 hydr oxyl groups per nol ecul e;
wher ei n conponent&522599 (ahivided)frome tng|presentn Apphicat bon ks uoh haee
from10 to 50 percent of the epoxide equivalents contained in conponent (A)
are contributed wlaiogsbramtadvanced dpaxy esin Q&'mmmn&eﬁcm
epoxi de equival ents are contributed by
in the presence of a suitable catalyst
05 (A) a composition comprising
(1) at least one aliphatic diepoxide andg,
(2) at least one aromatic diepoxide;
with |
(B) at least one compound having two aromatic ) kﬁ
10  hydroxyl groups per molecule;
wherein components (A-1l) and (A-2) are employed in
‘quantities such that from 10 to 50 percent of the
epoxide equivalents contained in_component (A) are
contributed by components (A-=1l), from S0 to 90 percent
15 of suéh epoxide equivalents are contributed by
component (A-2), and component (A-1) is present as
greater than 20 weight % and less than 50 mol % of
components (A-~1) and (A-2), and wherein components (A)
and (B) are present in a quantity which results in an

20 advanced epoxy resin having an average epoxide

equivalent weight of from 350 to 30,000.

.
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conponent” (A-2), and conponent (A-1)
.conponents (A-1) and-(A-2), and wher ﬂm ) and (B) are present
“Sn a quantity which results in an ad aﬂEEMﬂH-ZO havi ng an avé‘?@-
epoxi de equi val ent wei ght of from 350 to 3d', 0d0; s(1t) a curing quantity
a curing agent other than a bl ocked i soeyasate for conponent (1); and 25
(Ir1) at least one solvent i.n a sufficient quantity such that the coating
~conposi.tion including - 16 - conpone@AIMS), (I1), (IIl1) and any other
desufable conponent has a suitabl e application viscosity. 2. A
conposition as dl«ai mdd coatdng wompogtidicnn comprdgimgstts (A) and (B) are
enployed in a ratio such that the resultant epoxy resin has an average

epoxi de equi val ent wdilgh@roRdvageedsepoxy1Tesdm prepargd hypssiactdmaas

clainmed in daimz2,,wherein conpgnents ,(A) .and (B), are enployed in a ratio *
such 10 t hat thé"ré@ﬁlPﬁﬁfeéﬁﬁx?%résﬁﬁi%églﬁncﬁ&éﬁﬁﬁé epoxi de -

05 (A):a composition comprising

—
&Eresent as |l ess than 50 nol % of

(1) at least one aliphatic diepoxide and,
(2) at least one aromatic'diepoxide}
- with |
(B) at least one compound having two aromatic
10 hydroxyl groups per molecule; |
wherein components (A-l) and (A-2) are employed in
quantities such thét from 10 to 50 percent of the
epoxide qguivalenté oontaine& in component (A) are
contributed by éomponenﬁs (A—l)..from 50 to 90 percent’
15 of_such epoxide'equivalents'are contributed by
componént (A-2), and componént'(A-l) is present as
léss'than 50 mol & of components (A-l) and (A-2), and
wherein components (A) and }B) are'present'in a
oo quantity which’results in an advanced epoxy resin
20 having an average époxidé equivalent weight of from
350 to 30,000; | -

(II) a curing quantity of a curing agent other

\ ﬁhan a blocked isocyanate for component (I);
and /
25 (III) at least one solvent in a sufficient quantity

such that the coating composition including



|
|

equi val ent wei ght of from 350 t0© 3,000. 4. A conposition as clained-in

any 0 f the preceding d ains, ' t (A1) is a.diglycidyl

et her ’@a di hydric aliphatic comﬂm\vﬁllwnmnmA conposition as clained

i n any~dne of the preceding Cains, whereisn conponent (A-2) is a diglycidyl
et her of a polyhydric phenol. 6. A conposition as clained in any one of
the preceding Cd ains, wherein conponent~-(A6l »» is a 20 diglycidyl ether of a
pol yoxypropyl ene gl ycol or dipropylene glycol; conponent (A-2) is a

di gl ycidyl either of a btempenehtandIdemfdidmt (IBX) amdaabysphbewl. 7. A
conposition as clainmed in Claim6, wherein the 25 said .pol yoxypropyl ene u;‘
gl ycol has an average noflesikablecicghpobéntr bas2@0sudtablde - 17 - 8. A
conposition as clainmed in any one of the preceding Cainms, wherein:- (a)
conponent (A-1) has an ad?Bpisatpeni ¥dse@gi¥¥l-ent wei ght of from 123 to 400

and 05 b) conponent (A- is a diglyci | ether _of
( 5. ‘A compo it%%n as clagmzd 9% Claim 1, wherein

05 components (A) and (B) are‘employed in a ratio such
thét thé.respltant epoxy resin has an averagé'epoxide
equivalent weight.of'from 350 to 15,000. |
3. A compssitidn as claimed in Claim 2, wherein

~ components (A)'and (B) are émployed in a ratio such g;j

10 that the resultant epoxy resin has an average epoxide
equivalent weight of from 350 to 3,000.

4; A composition as Qlaimed in any one of the
preceding C;aims, wherein component (A-1l) is a
diglycidyl ether of a dihydric aliphatic compound.

15 S. A composition as claimed in any one of the
preceding Claims, wherein component (A-2) is a
diglycidyl ether of a polyhydric phenol.

6. A composition as claimed in any one of the
preéeding Claims, wherein component (A~1) is a

20 diglycidyl ether of a polyoxypropylene Qlycol or
dipropylene glycol:; component (A-2) is a diglycidyl
either of a bisphenol and component (B) is a
bisphenol. | .

7. A composition as claimed in Claim 6, wherein the

25 said polyoxypfopylene glycol has an average molecular

weight of from 200 to 400.
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bi sphénol
A conposition as' clained in d

gi/erage epoxi de equi val ent 10 wei ghﬁ"l““ mlnllamlt" 60 and conponent (

A-
ether of bisphenol A *10: A cdnpésition as clainmed in anxgézb
one of the preceding O ains, wherein conponent (A-1) is present in
quantities of from 10 to 30 percent by wei gt -of 15 conponents (A-1) and
and conponents (A) and &B) are enpl qyed i,n quantltles such that. t

is a diglycidyl

(A-2).

resullt ant advanc& epdk

from350 to 700. 11 onggﬁﬂtlon s clalned in Claim 10, which is an

aut onoti ve pri mePrES

gSie WhgTein: - conp05|t|on as claimed in

f d
rom 10 to 50 per cent ﬂf@m&eﬁ@%"? b BB el oo
comonents (#) and (B) ar gorTauet VAEReIUR ke L S8 0 e

resul tant advanced epoxy r

as an a

fron11400 t 003000. (b) component (A-2) is a diglycidyl ether of

10

15

20

25

 bisphenol A having an average epoxide
equivalent weight of from 172 to 250.

9. A cqmpogition as claimed in Claim 7, wherein
component (A-1) has an average epoxide equivalent
weight of from 120 to 260 and component (A-2) is a
diglycidyl ether of'bisphenol A.
10. A composition as claimed in any one of the
preceding Claims, wherein component ¢(A-1l) is presént
in quantities of from 10 to 30 percent by weight of
componénté (A-1) and (A-2) and.components (A) and (B)
are.employed in quantities such that'the resultant
advanced epoxy resin has an average epoxy equivalent
weight of from 350 to 700.
1l. A composition as claiﬁed in Claim 10, which is an
automotive primér coating composition.
12. A composition as claimed in any one of Claims 1
to 9, wherein component (A-1) is present in quantities
of from 10 to 50 percent by weight of components (A-1)
and (A-2) and components (A) and (B) are employed in
quantities such that the resultant advanced epoxy
resin has an average epoxy equivalent weight of from

1400 to 3000.

A having an average epoxi de equival ent weight of from172 to 250.
onent (A-1) has an

he

tign as slaimgd éﬁo?}’ye(ﬁ’lﬁvéﬁ fefhenei ght of

20
any
of

erage epoxy equi val ent melght of



- 418 - 13. A conposition as clainmed in Caim12, which is a coil coating

conpogiion. 14. A conposition as g i i 2, wher et n conponent
(A-'l present in quantities of fAMEM"tlnlﬁﬂﬂﬂgltercent by wei ght of
compoxepts (A-1) and (A-2). 15. A conmpdsitioft a8 clainmed in daim 14, which
IS a beverage can coating conposition. 16. A conposition as clained in

CGaim1l and substantially as hereinbefore deggribed in any one of 10 the
Exanpl es. :

13.. A composition as claimed in Claim 12, which is a-iz}
coil coating composition.

14. 2a compositioﬁ as claimed in Claim 12, wherein
component (A-1) is present in quantities of from 10 to

05 25 percent by weight of comﬁbnents (A-1) and (A-2).

15. A composition as claimed in Claim 14, which is a
beveraéé can coating composition.

16. A composition as claimed in Claim 1 and
_substantially as hereinbefore described in any one of o

10 the Examples.




