. _
. GOATI NG COVPCSI TI ONS CONTAI NI NG ADVANCED -EPOXY RESKNS The pr esent . (iES
i nvention-concerns coating compositions cont.aini ng advanced epoxy resins. ,El
06 Coat i-ngs have heretofore been prepared by reacting digljlj@ﬂLG]QC)ﬁg
et hers of :di hydric phenols with di hydric phenols and subsequently curing

same with a suitable curing agent or, for the very high nol ecul ar wei ght
advanced products, nerely applying a solution 10 of such resin and ,
evaporating the solvent therefrom while suthlcoatings have good physi cal

and chemical properties, they are sonewhat lacking in flexibility. There

are sone applications such as SBROANE; V&M 9?%@*0@%r?%&¥#%§1¥3nonntive st one
chip resistant coatings, 15 and coi GQ E g r rewhat reduced
physicaﬂ*&nd/or chem cal proper : —Aprovenent in

flexibility or a reductigp.i Brgggn@_nwgé%\?{s%yo%ggéégnéso%%aeg%niequi red to

achi eve the sane application®viscosi ecause t ol ution

coatings contain sokbygRbsivRLAL BYALaBhiNG 2 8F K ELOVESSE, eyl €d intO the
at nosphere, the latter of which is not environnmental |y acceptabl e, sol vent

recovery systemgsare reqgbheingdhRapé eBERE b AYRNHOEN F @3t dles: frgf coati ngs
25 having inproved flexibility and requiring | ess solvent to achieve
~desirabl e applicati oeacitdegsdtgegcidyl ethers of dihydric phenols with
dihydric phenols and subsequently curing same with a
‘suitable curing agent or, fer the very high molecular
weight advanced products, merely applying a solution
10 of such resin and evaporating the solvent therefrom.
While such coaﬁings have good physieal and chemical
properties, they'are.somewhat lacking in flexibility.
There are some applicatiens such as automotive primer
euffacers, automotive stone chip resistant coatings,
15 aﬁd-coil coatings where eomewﬁat reduced physical
and/or chemical properties can be accepted for an
improvement in fle#ibility or a reduction in the
emount of volatile solvent required to achieve the
~ same appi;cation viscosity. Also, because the
20 .solution coatings coﬁtain solvents which must either
| be recovered er vented in;o the atmosphere, the latter.
of which is not envifonﬁentally acceptable, solvent
recovery systems are feéuired.
The present invention provides for coatings
25 having improved flexibility and requiring less solvent
to echieve desirable applitation viscosities.

The present invention is directed to a coating



present invention is directed to a coating -2- "conposition

'gg;prising:- (1) an advanced, epoxy resin prepared by reacting in the

€sence of a suitable catalyst (A) a conposition conprising 05 -
(1) at least one aliphatic diepoxide and,. optionally (2) at |east oene
aromati c diepoxide; with (B) at |east one conpound having two aromatic 10
hydr oxyl groups per nol ecul e; wherein conponents (A-1) and (A-2) are
enpl oyed in quantities such that frqu}Q_to 100 percent of the epoxide
equi val ents contained in conponent (A)” are contributed by conponents (A-1),

fromOto 90 cent. 1.5 such epoxi de equival ents are contributed by
conponent (Agt%?éoaﬁ%‘%e?oeﬁ?é]nc%n&'nents (A) and (B) are present in a -

e el et ' L R SR AR o0 AR cRtgage o de
a bl ocked i sgeyanatragaide f £ yPEDYe Havaldiad (111)  at |east one
solvent in a sufficient quantity . _
" (A) a composition comprising
05 | (1) af least one aiiphatic'diepoxide and,
| optionélly | |
(2) at least one aromatic diepdxide;
~ with
(B) at least 6né_compdund having two arbmatic
10 hydroxyl groups per molecule;
wherein componénts (A—1) ahd (A-2).are.employed in
quantitiés_suéh that from 10 to 100 percént of the
epoxide equivaiehts'contained in comédnent (A) are
contributed by components (A-l), from 0 to 90 percent’
LS of such epoxide equivalents are contributed by
component (AFZ),'and whéréin cqmponents (A) and {B)
afe present in a quantity which results in an advanced
epoxy resin having an average epoxide equivalent ' ;\)
weight of from 350 to 30,000,
20 (II) a curing quantity of a blocked isocyanate'
agént for compohent (I); and
(III) at least oné solvent in a sufficient gquantity
such that the coating composition inciuding_
componenﬁs (I}, (II), (I1I1) aﬁd ahy other
25 "+ desirable éomponent'has a suitable
application.viscoéity. |

Preferably, the components (A) and (B) are



§uch.that the coating conposition including conponents (1), (IlI), (lI1l) a

any ot her 25 )
vi scosity. Preferably, the components (A) and (B) are 3 enployed in a
rati o such that the advanced epoxy resin has an average epoxi de equi val ent

wei ght

of from 350 to 15, 000,

desi rabl e conponent has a .suitable application

di hydric aliphatic conpounds such as, for ewasple, propylene, glycol,
tripropyl ene glycol, butylene glycol, dibutylene glycol, tributylene

gl ycol,

1,'4- but ane dimployed6-ineramatdpobuchntdhat xthe egdeancéedrepdxy Atssin

suitable-are the glycidyl ethers of polyoxyal kyl ene glycols havi ng an
aver age Wol ecul ar wdidghtanofa ver@ge2 89oxaé dgoequpratenhbrgierbnebobrem 399,

whi ch pol yoxyal kyl e
I nitiator conpound

ne qglycols are prepare reacting 15 an aliphatic
o Doy SsoeBiridy HabyEend: BaPae o i ot uros

©

especially 350 to 3,000. Suitable aliphatic

di epoxi des which can be 05 enpl oyed herein include the diglycidyl ethers of

thereof. Preferred aliphati, l,epQxi.des, have . a g X] ui-val ent
wei ght of from 123 to 40 yf%g%le %ﬁxp%atlc 1%Box¥853 $h?88 &9& 58 _

05

10

15

20

25

employed herein include the diglycidyl ethers of
dihydric aliphatic compounds such as; for example,

propylene, glycol, ttipropylene glycol, butylene

‘glycol, dibutylene glycecl, tributylene glycol.

1,4-butane diol, 1,6~hexane diol, and mixtures
thereof.

. Also suitable are the giycidyl ethers of
polyoxyalkylene glycols having an average molecular

weight of from 200 to 800, preferably from 200 to 400,

‘which polyoxyalkylene glycols are prepared by reacting

an aliphatic initiator compound with propylene oxide,
butylene oxidé or mixtures thereof. Preferred
aliphatic diepoxides have an average“epoxide
equivalent weight of from 123 to 400.

.. Suitabie'aromatic diepoxides which can be
.employed herein include the diglycidyl.ethers of
polyhjdfic-phenols such aé, for example, catechol,
resorcinol, hydroquinone, bisphénol A, and mixtures
therebf. |

Particulérly suitable diglycidyl ethers of
bisphenols and dihydric pﬁenols'which can be employed
herein include those mentioned by P.H. Martin in U.S.

3,931,109. Preferred aromatic diepoxides are the



Suitable aromatic di epoxi des which can be 20 enpl oyed herein include the
@ycidyl et hers of polyhydric phenols such as, for exanple, catechol,

or.ci nol, hydroqui none, bisphenol A, and mxtures thereof. Particularly
sui tabl e diglycidyl ethers of 25 bisphenols and di hydric phenols whirch can
be enpl oyed herein include those nmentioned by P.H Martin in US.

3,931,109. Preferred aronmatic di epoxides are the -4- diglycidyl ethers

of bi sphenol A having an average epoxi de equi val ent weight of from 172 to
250. In one preferred enbodi nent, cbn‘bo'hent (A-1) is a diglycidyl ether of
a pol yoxypropyl ene glycol .or 05 dipropylene glycol, .conmponent (A-2), if
present, isdagdygigyldgthersert opisphenphehdiawimy compavesragg B) is a- =

bi sphenol . Suitably, the conponent (A-1) has  an average epoxi de vvel‘g'ﬁ‘tl of
from 120 t 0®PBBIERdCEOHPRIRRE YRt iQf of 5omy LE2 SR %‘i(ﬁer of bi sphenol A
10 It is tg. be undergt ood tt%t because of the rra&ner I.n which the
comerci al epoxy PeSPRsPHTEPRIRYd FPRVTLTS DhatFIRENMAN i (¢ Tonddurs and

anount s of

[

aromatic dl%g%&g%?ﬁg?%?ie& gar'%‘g@?%%rgmeemepwcgf%ps cont ai'rj m nor . .

05 dipropylene glycol, -componént (AFZ)_, if present, is a
diglycidyl ether of a bi'sph'enoll and 'compon.ent (B) is a

bisphenol. Sui‘.tably, the compohent (A-1) has an

“4

averége epoxide weight of from 120 to 260 and
component (A-2) is a digiycidyl ether of bisphenol A.
10 It is to be understood, that because of the
manner in which the comméfcialjepoxy resins preparedl
from aliphatic dihydric compounds and aromatic
dihYdric compounds are p;epared, these epoxy resins
- contain minor amounts of-mohdélyéidyl ether'products.
15 However, so long as iess 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 \.J

dihydric compounds include D.E.R. 330 epoxy resin,
20 p.e.r.® 331 epoxy resin, 0..R. ® 332 eﬁoxy relsin'
and D-E-R-®.38.3 epoxy resin commércially avaiiable
from The Dow Chemical Compénlir as well as EPON_.® 825,
EPON®826 and EPON® 828 cpmmercially avai;.able
from Shell Chemical Company. The .symbol® used in

25 this Specification indicates a Trade Mark.



{5 However, so long-as less than 10 percent of the epoxy groups are deriyed
from such nonogl yci dyl ether products, they are suitable. Suitable su1ﬂﬂ?

commercially available diglycidyl ethers of aromatic dihydric conmpound '
include D,E.R 330 epoxy resin, 20 D.E.R 331 epoxy resin, DE.R G 332
epoxy resin and D.E.R 383 epoxy resin comercially available from The Dow
Chemi cal Conpany as well as EPON 825, EPCN826 and EPON 828 commercially
avail abl e from Shell Chenical Conpany. The synbol  wused in 25 this

Speci fication indicates a Trad rk. Lk rgisal | 3 ' e
LR i iy i Al ped s igra
resin and D.E. R p a i o . npany,
and ARAMBDLTE S Rgé 0BG Al \Pid D! Enlr #TEC h&- &aigd 'oux Fehities
of the aliphatic an :SgggatEE pgé? reS|gEbggq féégéonpounﬁ“%o alnlngréwo
aromati ¢ hydr oxyl ayaa o from: Fhe \Row h6sd §ompanyi.c anthARALD
provide the d@ﬁirﬁﬂ-évebﬁﬂﬁrﬁﬁgq£¥3éV%Fﬁibléofrbﬁntiﬂﬁuﬁ@igy.The advanced
al 1 phatic

epoxy resin. The percent o I epoxi de depends upon the particular
end use for which the advanced epoxy resin is to be enpl oyed.

The quantities of the aliphatic and aromatic
epoxy resins and the compound containing two aromatic
hydroxyl groups to be employed are those quantities

| which will provide the desired average epoxide equiva-
10 lent weight of the advanced epoxy resin. |

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

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

20 _ _ For applications as automotivé chip resistant
coatings, the desired percent aliphatic diepoxide is
from 70 percent to 100 percent and the epoxide equiva-
lent weight of the advanced epoxy resin is from 1200 to
3000.

25 ' For beverage can coating applications, the
desired percent of aliphatic diepoxide is from 10
percent to 25 percent and the epoxide eéuivalent
weight of the advanced resin is from 1400 to 3000.



©

For exanple, in autonotive prinmer coatings, 15 the désired percent .
'alv tic diepoxide is from10 percent to 30 percent by weight based upon
th#ﬁabnblned wei ght of the aliphatic diepoxide and the aromatic .diepoxide
and e epoxi de equival ent wei ght of the advanced resin is usually from 350
to 700. 20 . For applications as autonotive chip resistant
goatings, the desired percent aliphatic diepoxide is from70 percent to 100
percent and the epoxi de equi va- | 26n wei ght of. the advanced epoxy resin is
from 1200 to 3000. 25 ' For beverage can coating appllcatlons
the desired percent BPTaKcoilalGQatliigoaPRéirs thans 1 0-ere@Ri €6 25 percent
and the eFﬁl%%é’@n@qafvahsahawcgf&zéﬁoib&eaﬁgaﬁ%@h 1RPidletEe it 0BL14Q0; 1D
- 3000. -6- For coll, coatin |cat|on the desired. percent. of "

1 phat | ¢ RETERRT GBRfls Ehio APRE IR SAHLTBLEB FEAART Gl The BHBRREES

equi val ente;y@qghfegint he Fheangarbepexy3ioesi.n is from 1400 to 3000. 5
Sui tabl e sol vents which can be enpl oyed herein include, for exanple,

ketones such as acetc-.-, nethylethyl ketone, nethyl n-amyl ketone, nethy-1
| sobutyl ketone; gl ysalitablier scalventes, whdchexamplbe dnrl opedyl

‘herein include, for example, ketones such as acetcne,
methylethyl ketone, methyl n-amyl ketone, methyl Iscbutyl
ketone; glycol ethers such as, for example, the methyl
ether of diethylene glycol, the methyl ether of propylene

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

Suitable solvents also include aromatic
compounds, such as, for exampie, toluene and xylere.
It is also understocd uhat mixtures of snch sclvents

[
wn

can be employed.

Suitable_Catalysts which can be employed
herein in preparing the advanced epoxy resins of the
present invention, include any such catalyst suitable

20 for catalyzing the reaction between an epoxy group and
a phenolic 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.

O



eEher of* di et hyl ene gl ycol, the nmethyl ether of propylene 10 glycol, the

n-butyl ether of ethylene glycol; and esters such ,as, for exanple, ethyl - .
acetate and butyl acetate. Sui‘table solvents also include aromatic r
conpounds,: such as, for exanple, toluene and xylene. 15 It is also

under stocd. that m xtures of such sclvents can be enpl oyed. Suitable

catal ysts which can be enpl oyed herein in-pf7epari ng the advanced epoxy
resins of the present invention, include any such catal yst suitable 20 for
catal yzi ng t he reddtd onvicgvegendis epdeh greupmphdyeadphbenthe cedalinxy|
group. Particularly suitable catalysts include those phosphonium catal ysts
described by W 0.compasitipng gf $hesgrgssnhninvanptionatags bleched

3, 447, 998~ -7- .Th ' t ich I d.inth ti
Composi i ons of 't AN S nyaPAEH (oP8 2BPIERoRE PLEepkhSREe. Typi cal

exanpl es are tol ylﬁ%ogfgg\%@éan% G -ﬁ’iégégg%‘/%P?{%H?%?%@%%‘?ggggngte,' a 05

bui ret from hexane I'1 sdcydnat €,

nexanet hglhggglcb;é S QRN TR He¥akle9 1dhb 325 ¥BBPhRa L 9K ot L 1y PhenOl
' trimer of hexamethylenediisocyanate and tolylene
diisocyanate blocked with phedols such as phenol, 4-
chiorophenol, o-sec-butylphenol, lactams, such as

; céprolactam, and oximes such as acetaldehydeoxime or

10 methylethylketoxime. Also useful are those |
prepolymers prépared by reacting diols or t:iols with
diisocyanate such as, e.g. tolylene diisocyanate,
hexamethyléne diisoéyanate or isophorone diisocyanate
blocked with the aforementioned phenols.

15 The coating compositions'of the pfésent invention
may also contain, if desired, colorants; dyes,
pigments, fillers, leveling agents, and mixtures
éhereéf.

Thg following exahples are illustrative of the

20 present invention, but are dot to be construed as to

limiting the scope thereof in any manner.

In the following examples, ALIPHATIC DIEPOXIDE C
was a diglycidyl ether of dipropylene glyco; having an

average EEW of 176; AROMATIC DIEPOXIDE A was a

25 diglycidyl ether of bisphenol A having an average EEW

of 189; and DIHYDRIC PHENOL A was biphenol A.
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chl or ophenol, o-sec-butyl phenol, |actans, such as caprol dctam and oxi nes.

such as acetal dehydeoxi me or 10 net hyl et hyl ket oxi me. Al so useful are those
pfepe\ ynmers prepared by reacting diols or triols with diisocyanate such as, -
e. ol yl ene dii socyanat e, hexénethy3eﬂe di i socyanate or isophorone

di vs0Ocyanat e -bl ocked wi th the aforenenti oned phenols. 15 - The coating

conpositions of the present invention may also contain, if desired,
colorants, dyes, pignments, fillers, |eveling agents, and m xtures thereof.
The-follom[pg exanpl es. are illustrative of the 20 present invention, but
are not t trued as to linmting the scope thereof in any manner. In

Bhe f0|:OwﬁnglexarphﬂsadﬁthHﬁTEGthEEQGﬂ§§<%%f§%$§$gigzﬁﬁf%£c§tB?:;§ :

i propyl e col having .an _average 0, , ( A was a

25 i gl yol 40P BERePEP B ReRen e R G (g b SRR el Bkl b SHEE Cang

Dl HYDRI C &GO 1Antas bifphénphasic diEepaRlde \C Amddvahcedsrass n havi ng an

aver age ERY 180QQ prepar. r ti w4, olg:) . 845 epoxi de

equi val eng\; 9(5)? gﬂrﬂﬁgf‘&bﬁi gﬁglgi‘%éeée% d_%&?ygrgea%“ ? %%1.’“5 7 phenolic

OH equi vaPeasspcef Obk§phamemsAcitn & 7@ percent solutien of ethyltri-
' phenyl phosphonium acetate-acetic acid complex in

methanol. The peak exotherm was 200°C and heating was
continued thereafter at 175°C for 1.3 hours (5400 s).
10 The resultant product was diluted to 80 percent solids
by weight with the monomethyl ether of propylene glycol. .o
A 408 g sample of the 80 percent solids soluticn was
diluted to 70 percent solids by the additicn of 63.6 g
of 2-methoxypropancl acetate. The resultant sclution
had a Gardner viscosity cf z" (~2300 cps. or ~2.3 Pa-s)
at 25°c.

=y
w

EXAMPLES 2 AND ¥ AND CCMPARATIVE RUN 5

Example \ was repeated emploving 243.6 grams

6
(1.38 epoxide equivalents) of .aliphatic diepcxide C (7
20 = weight percent), 81.2 grams (0.43 epoxide equivalents)
' of aromatic diepoxide A (25 weight percent} and 175.2
grams (1.537 phenolic hydroxyl equivalents) of bisphenocl A
and 0.464 grams of catalyst sclution. .The peak exotherm o
was observed to be 204°C. A sample of the resin at 80
25 percent solids was diluted further with 2-methoxypropanol
acetate to give'a 60 percent solids solution. This

sclution had a Gardner viscosity of X-Y at 25°C.

_ A similar product designated Example 3, was
prepared using a blend of 50 percent of aliphatic
30 diepoxide C and 50 percent of aromatic diepoxide A.



phosphoni um acetate acetic acid conplex in nethanol. The peak-exothe
2000C and heatiing was continued thereafter at [err]for 1.5 hours (540
10 The resultant product was di.luted to 80 percent solids by wei ght with -
t he nononet hyl ether of propyl ene glycol. _408 g sanple of the 80 percent

p?esenee 0.461 granms” of ‘a 70 percent solution of ethyltri- phenyl dﬁg%%}
;

solids solution d”lxiéﬁio 70 percent 50l i ds by the addition of 63.6 g
of 2- nethoxypropa The resul t ant SQ| |qn 1 had Gar dner
viscosity of Z -%ono ZE é@? %Sﬁ AL ND 3 AND

CCVPARATI VE RUN 2 ¥s—( 1. 38
epoxi de equi val ent s) of aI|ahameskﬁm$mxf1we-ﬁE¢K&d Zﬁaa&niﬁﬁ phacgatd) ,

81.2 graﬁ% (0.43 eguivale d|e Xi kaht
percent) and 175. §P&§ ng‘* g phrbte?q L%dro é eqd%ealéejﬁst g&éf?'é?s henol
A and 0. 464 gsansdnisceyab;ta.scmmn<ﬁiashewgea eask&chdian I3 cﬁ%@rv@g

be 2040C. A sanp h gsiyn t S | ghedverag
further with 2- ne{ oxypé Za%ol g@%ﬁ%}#ﬁ&gﬁ@i@ﬁ@ é?geg?giéﬂédah fverage
solution. This sweleFrBhakanedobdr ®ferddf seeetﬁynéﬂwwﬁ%% g ¥ ABENar
product desi gnat egi £xagphfrdte WAL Uil eloUpkRgeatblsid &f HO Rethent of

aliphatic 30 diepoxi de, ¢, and 50 er el 02 8MRY'se (3 SPod ez fho™ 8-
10 while maintaining the temperature between 65° and 73°C.
Fifty grams of methyl ethyl ketone was added to facili-
s tate stirring. Eeating was continued an additional 40
! " minutes (2400 s) at S55°C. Methyl ethyl ketcxime (87.1 g,
1.0 -eg.) was added over a 20 minute (1200 s} period
15 while apnlv1ng cooling to keep the temperature belcow
55°C. An additional 25 g of methyl ethyl ketcre and 25
g of 2-methoxypropanol was added to give a tetal of 100
g of solvent or 82.3 percent solids. The prcduct was
a deep vellow liquid which partially crystallized on
20 standing. A 410 g sample at 82.3 percent solids was
diluted further with 79.5 g methyl ethyl ketcne and 18
g of 2-methoxypropanol to give a 77.5 percent solids
solution.

o : The products of Examples \, 2 and 3 were
' 25 compared to an epoxy resin of 1800 epoxide equivalent
weight prepared only from aromatic diepoxide A énd
bisphenol A. It 1s sold commerc1a11y by The Dow Chemica
Company as D.E. R. 667 epoxy resin. The epoxy resins
were blended at the ratio of 100 parts of epoxy resin
30 to 50 parts of the blocked isocyanate of Example 4

(solids basis) and 1 part of dibutyl tin dilaurate (T12
catalyst) to 100 parts of blocked isocyanate.



Preparation of Methyl Ethyl Ketoxinme Bl ocked Prepolymér A one-liter

fi necked flask was charged with 174.2 g (2.0 eq.) of 80/20, :
2, .6-tolylene 5 diisocyanate. The flask was heated to [err] .and 205 g
(23 q ) of a pol yoxypropyl ene ‘gl ycol having an average nol ecul ar wei ght
of 425 containing 0.87 g of dibutyl tin dilaurate solution (10 percent
solids in nmethyl ethyl ketone) was adged during 35 mnutes (2100 s) 10
whi | e maintaining the tenperature between [err] and [err]. Fifty granms of

met hyl ethyl ket one ﬁ\@@@dgéﬂet @rk fgw‘r{ PP ‘};ﬂ;éiLEHedB%%bmg was

“continued an additionall 40 m nutes err]. Methy et hyl ket oxi me

(87.1 g, Icdled stesl prrelsvusiage rﬁumheer (4200158 PeMFsd %58 whi l-e;

appl yi ng gqagl b@@cetcp #en hﬁlﬁeﬁegr e he) ove[200bF (Agoadd) tdenal g5 g
of methyl eth ket one and_25 g g netho‘égioganol was added to give a
total of 288 é 301G knt Bregllingeressn ked AL BESU A a deep

yel | oy | i gubd \Mreeﬁérrsaétir@;bwtcanat ét|-|a.l<2takﬁh20 éaaﬂseg imp ) g sanple
at 82.3 percen%ﬁgﬁ%&ds was dllut urthf Wt h %@Rﬁ g Ee& yl e;h | ket one
and 18 g of ﬂﬂ'%d%%?ufs gF‘\?E" PSS e 5 soI‘UTon The
products dbetEeanplpd's siqi?i fibes 3passeadd timmkbettero"BEN eienifessn of 1800
epoxi de eggiialeg%e latter test was performed by scribing an X

on a panel with a razor blade and pulling with Scotch’

10 Brand 610 tape. A pass represents no loss of adhesion
where as a fail indicates removal of film frem all four

Ll

quadrants of the x-batch The results are tabulated in A

Table 1II.



wei ght prepared only fromaromatic di epoxi de A and bisphenol A It is sold
commercially by The Dow Chemi cal Conpany as D.E.R @667 epoxy resin. Thexy
epoxy resins were blended at the ratio of 100 parts of epoxy resin 30 -
50 parts of the blocked isocyanate of Exaaple 4 (solids basis) and 1 ps

of dibutyl tin dilaurate (T12 catalyst) to 100 parts of bl ocked isocyanate.
o0 - Filme were drawn down on unpolished co' d rolled steel panels using a
nunber 40 wire wound nnd and baked for 30 minutes (1800 s) at [err] or
[err]. The films wereZemal uated for. MEK double 5 rubs, reverse inpact and:
X-adhesi on. Reverse ct resistance was neasured according to ASTM
D-2794.. ., The letter "I gnifies pags and the letter g signifies fai
The Iatre% test was p # rmed by sEridi-ag an X on ¥ panel with a razor
bl ade and pulling witf $cot BR10o Fand 600 tdpe’ Afass represents no
| oss of adhesi onEwher ® as # farl indiCaes™ eMdval of! FTImfromall four

< N
quadr ant s of theEX-batch. ‘The results are tabulated in Table 11
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.0 - Jerr] . WU, | CLAI M5 1. A coating conposi'tion conprising:- ()
an anced epoxy resin prepared by reacting in the presence of a suitable

ca&§§§st 05 (A) a conposition conprising (1) at least one .aliphatic

di epoxi de and, optionally (2) at’" |l east one aromatic diepoxide; wth-10

(B) .at’ | east one conmpound having two aromatic hydroxyl groups per nol ecul e;

_wherein conmponents (A-1) and (A-2) g%e enpl oyed in quantities such that
from10 to 100 perceng\of t he epoxité” equi val ents contai ned in conponent
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15 contri buted by conponents (A-1), fromO to 90 percent of such epoxide
equi val ents are contri buted by conponent (A-2), nd erei
and (B) are present in a quantity which results | e oxy re
havi ng an .average epoxi de equival ent 20 wei ght of @im

a curing quantity of a blocked isocyanate curing a nt (

and (I1l') at |east one solvent in a sufficient quantlty such that the
coating conposition including 25 - qgmonents (1), (I1), (I11) and
any ot her desirable conmponent has a suitable application viscosity. C

L M 'S 2. A conposition as claineddiarMsai m1, wherein conponents
(A) and,(B) are enployed in a ratio such tfat the resultant epoxy resin has
an aver age epOX|de1.eqU|A/e&cm-_t1 ichiposfi tivamc3h@risihg.:600. 05 3. A
conposition as clained in Cla|n12 wher-ei n conponents (A) and (B) are
enployed in a ratio sucfiI} heat advanuaﬁubmamy epeiyn peeparbkdsbgnrazet hge
epoxi de equi val ent wei ght of from 350 to 3, 000. 4. A conposition as
clained in any onelnoftheherreGencecedi ag s@isiabde whbmrdi¥mtconponent (A-1) is a

05 (A) a composition comprising
(1) at least one aliphatic diepoxide and,
optionally
(2) at least one aromatic diepoxide;
\~; | with |
10 (B) at least one compound having two aromatic
hydroxyl groups per molecule; |
wherein components (A-1l) and (A-2) arse enployed in
quantities such that from 10 to 100 pércent of the
epoxidé equivalents contained in component (A) are
15 contributed by components (A-1), from 0 to 90 percent
of such epoxide equivalents are contributed by
cnmponent (A-2), and wherein components (A) and (B)
are present in a §uantity which resuits in an advanced
epoxy resin having an average époxide equivalent
20 weight of from 350 to 30,000; |
(II) a curing quantlty of a blocked isocyanate
curing agent for component (I); and
(III) at least one solvent in a sufficient quantity
such that the'cbating conposition including
25 components (I), (Ii); (III) and any other
desirable component has a suitable

application viscosity.
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ether of a dihydric allphatlc conpﬁuﬁd—~5————ﬁﬁeﬁﬁﬁﬁ@+t|on as

clalned in any one of the preceding Ca

and is a diglycidyl ether of a poI yhyd mu"ﬁﬂ’ " ML
ion-'as clained in any one of the prece

3 nt (A-1) is a diglycidyl ether of a ponoxypererne egcoI or
di propyl ene glycol; conmponent (A-2); if present, is a diglycidyl either of

a bi sphenol and conmponent (B) is 207 3f51sphenol 7. A conposition as

clained in

nDIec?IaL wet ght® oﬁtﬁ?QﬁﬁE&Rﬁ d
. t 25 1 -
aver age eSo‘x%@rece YA fg%’t“@e hehorss' B 300°THE o8- omponener

Cla n16 wher gi the 0 r |.ene ol has an aver age
I 5 y it ‘Jy X*ﬁﬁﬁ%ﬁéﬂtﬁ@ gg"clalied |nvanyg

(A-2) is a diglygh é?se&f@émpfe&%m /hafgavann%v%&ta@\ée 33& 1gROXI de 05

equi val ent . melght of

Claim?7,

rom1l/72 to A conposition as clained in

Wheg @1 vl LD aREh | AEL)Edeas 380 aenag@ornoxi de equi val ent wei ght

" of from 120 to 260 and conmponent (A-2) -is a diglycidyl ether of bisphenol

A

05

10

20

25

3. - A composition as claimed in Claim 2, wherein
components (A) and (3) are.emploﬁed in a ratio such
that the'résﬁltant epoxy resin has an average epoxide
equivalent weight of from 350 to 3,000.

4. A composition aé élaimed in any one of the ;_)
preceding Claims, wherein component (A-1l) is a
diglycidyl ether of a dihydfic aliphatic compound.

5. A composition as claimed in any one of the
preééding Cléims, wherein component (A-2) is present
and is a diglycidyl ether of a polyhydric.phenol;

6. A composition as claimed in any one of the
preceding Claims, wherein component {(A~1l) is a
diglycidyl ether of a polyoxypropylenelélycol or
dipropylene glycol:; componentl(A—Z), if present, is a
diglycidyl either of a bisphenol and component (B) is g
a bisphenol. ) |

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

- said polyoxypropylene glycol has an average molecular

weight of from 200 to 400.
8. a composition as claimed in any one of the

preceding Claims, wherein:-
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10 10. A conposition as clained in any one of the preceding C ains, wherein

conponent (A-1) is present in .'quantiti' es of frgﬂ'mul m t by vvel ORt
ofs conponents :(A-1) and (A-2) and conponents ( m ﬁHW,HW' oyed i
quantities-such that the resultant 15 advanced epoxy resi*n has*an aver %;d
epoxy equi val ent melght of from350 to 700. 11. A conposition as clained in

C aim 10, which is an autonotive primer coatj conposition. 12. A
conposition as clained in any one of Clains 1 to 9, wherein component

A-1 t t 70 t 0 ' f
Component & (A1) and (A 2} hrePonshRe (TR AR a B 2ha8) BBk OEG 1

quantities such that the res%é@f&aﬁh@'\&q@}ﬁﬁ% FrRR azbasoaaoavsﬁage
epoxy V\é'?—“ght of 25 from 1200 to 3000. 16 - 13. A conposition as

claimed in Claiml12, whiclb)ScaupcHémqA-2) ddi @ degilytatylCoBhenJof
conposition. 14. A corrp05|t|on as claimed in any one of Clainms 1 to 9,
wher ei n conponent (A-1) is prikspitenal qudavinigean0avetagrorpo®ide 50 by

wei ght percent of conponents (A-1) and (A-2) and conponents (A) and (B) are
enployed in quan®Pties such temHivHentesioightt ofdfanmed78pbry250.

9. A composition as claimed in Claim 7, wherein
component.(Ael) has an average epoxide equivalent
weight of from 120 to 260 and component (A-2) is a
diglycidyl ether of bisphenol A. ' |
10 10. A composition as claimed in any one of the
precedlng Clalms, wherein c¢omponent (A-1) is present
in qqantities of from 10 to 30 percent by yeight'of
components (A-1) and (A-2) and components (A) and (B)
are employed in qoantities such that the resditant
15 advanced epoxy resin has an avetage epoxy equivalent
weight of from 350 to 700.
1l. A compos1tion as clalmed in Claim 10, which is an
automotive primer coating composition. |
R, | 12. A composition as claimed in.any.one of Claims 1
20 to 9, wherein component (A-1l) is preeent in quantities
_ of from 70 to 100 percent by weight of components
(A-1) and (A-Z) and components (A) and (B) are
employed in quantities such that the resultant
advanced epoxy resin has an avefage epoxy weight of

25 from 1200 to 3000.



{
.resin has an average epoxy equival ent wei ght of from 1400 to 3000. 10 15. A .
conposition as clainmed in Caim1l4, which is a CQﬂH_QQaLLng_eeﬁﬁosrr1on

16. conposi tion as clained in daim14, wherei'n conponent (A-1 e
pre in quantities of from 10 to 25 percent of ‘Wm“““ “ b .
(A 15 17. A conposition as clained in Clain1iaun erage .

can coating conposition. 18. A conposition as clai med i‘n ny one of the
preceding cl ains, wherein the isocyanate is blocked with a phenol, |actam
or oxime. 20 19. A conposition as~ cﬂélned in Claim18, wherein the

bl ocked i sogyanate is selected fro | ene |1soc an
4, 4" -di plhen§ ne@h&hé‘pﬁb&flaﬂa?ﬁ g]a eth f?ﬂ 6}h’;ﬂherft?dl"‘\’hocya—ﬁate
AR (0 e T Bl {375, 5 8 oo

20. A COﬁpOilthﬁ éémgbéiﬂ?gn'ﬂ C% g*ég iNSAP Snd NGE | ate is blocked

wth 4- chlorophenol sec- uty caproltact am acetal ehydeOX|ne or
to 9, whereln component (A—l) is present in quantities
05 of from 10 to 50 by wezght percent of components (A-1)
_and (A-2) and components (A) and (B) are employed in
quantities such that the resulcant advanced epoxy

resin has an average epoxy equivalent weight of from

1400 to 3000.

10 15. A comp031tion as claimed in Claim 14; whlch is a -
coxl coat1ng composition. _
l6. A composition as clalmed in Claim 14, wherein
component (A-1) is preseént in quantitiee of ffom 10 to
25 percent of components (A-1) and (A-2).

15 17. A composition as claimed in Claim 16, which is a
beverage can coating composition.
18, A compoeition_as claimed.in any one of the
preceding claims} wherein the isocyanate is blocked

with a phenol, lactam, or oxime. N

20 19. A composition as claimed in Claim 18, whereln the
blocked isocyanate is selected from tolylene
di1socyanate. 4 4'-d1pheny1-methane 1socyanate, a
biuret from hexamethylened1isocyanate, a cocyclic
trimer of hexamethylenediisocyanate and tolylene

25 diisocyanate blocked with phenols, lactams or oximes.



?nethylethylketoxiné 05 21. A conposition as clained in Claim 18 wherein
t he bl ocked isocyanate is in the formof a prepolyner fornmed by reactlon

,mnth a diol
Cl ai m 20. or

Ph Garm 10 21 wherei nthe. bl ocked (ISR 5 &ve é@

dllsocyanate bl ocked wi th nethyl et hyl ket oxi ne. 23 A cbnp55|i|on as clai
in-Caiml and substantially as herelnbefore described in any one of the
Exanpl es. :

15

05

10

15

-17 -
20. .A composition as claimed in Claim 19, wherein the
isocyanate is blocked with 4-chlorophenol,
o¥sec-butylphenol, caprolactam, acetaldehydeoxime, or
methylethylketoxime.
21. A composition as claimed in Claim 18, wherein the
blocked isocyanate is in the form of a prepolymer

formed by reaction with a diol or triol with a

- diisocyanate.

22. A composition as claimed in Claim 20 or in Claim
21.wherein the blocked isocyanate is tolylene
diisocyanate blocked with methylethylketoxime.

23. A composition as claimed in Claim 1 and

substantially as hereinbefore described in any one of

‘the Examples.




