ADVANCED EPOXY RESI NS AND COATI NG COMPCS | TI ONS CONTAI NI NG ADVANCED EPOXY
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Coati ngs have heretofore been prepared by reacting - ¢

RESI NS ;he present invention concerns advanced epoxy resins and coati ngs

| ethers of dihydric phenols with 5 dihydric phenols and

subsequently curing sane with a suitable curing agent or,A~‘fétﬁb.Vbuy hlgh

nol ecul ar wei ght

advanced products, nerely applying a solution of -such

resin and evaporating the solvent therefrom While such coatings have good
physi cal and chemical 10 properties, they are sonmewhat |acking in
flexibility. There are some applications such as autonotive priner
surfacers, autonotive stone chip resistant coatings, ( and coil coatings
where sonewhat reduced physical and/or chem cal properties can be accepted
for an 15 i nprovenent in flexibility or a reduction in the anount of

vol atil e sol vent

required to achieve the sane appli- cation viscosity.

Al so, because the solution coatings contain solvents which nust either be
recovered or vented into the atnosphere, the latter of which is not 20
environnmental | y acceptabl e, solvent recovery systens are required.
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ADVANCED EPOXY RESINS AND COATING
' COMPOSITIONS CONTAINING
ADVANCED EPOXY RESINS

The present 1nventlon concerns advanced epoxy
resins and coatings contalnlng same.

.Coatings have heretofore been prepared by
reacting diglycidyl ethers of dihydric phenols with
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.

While such coatings have good physical and chemical
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 eccepted for an
improvement in flexibility or a reduction in the amount
of volatile solvent required to achieve the same appli-
cation viscosity. Also, because the solution coatings
contain solvents which must either be recovered or
vented into the atmosphere, the latter of which is not
environmentally acceptable, solvent recovery systems
are required.



-2- The present invention provides for coatings_having inproved flexibility
and requiring |l ess.solvent to achi eve desirable application viscosities.
The cuged advanced epoxy resins of this invention 05 have increased

el ongati on val ues when cured with’a curing quantity of a suitable curing @
agent as conpared to simlarly cured advanced resins: prepared by reacting

t oget her only conponent (A-2) with conponent £B».- The advanced epoxy
resins of this invention 10 require | ess solvent to reach desired

vi scosity val ues as conpar ¢thet priesentjudnvenyioh prdwides tfor exaatings ke .
viscosity value for advanced resins prepared from conponent (A-2) and
conponent (B). Accordit@ying dmpnoyedafdexibilhby cand yeq@uixing aless solvent
advanced epoxy resin prepared by reacting in the presence of, a suitable
catal yst (A) a conpositq AFiGYS desigapie appiigatiomev§eAsitiRA- et her of
a pol yoxypropyl ene glycol q%ém JQ% L%ggnggd epoxy resins déﬂéﬁ¥§’ifyg%tion

* 05 have increased elongation values when cured with a

.

curing quantity of a suitable curing agent as compared

[ 1]

to similarly_cured.advanced:resins-prepared by
" reacting togethér oniy component (A-2) with component
(B). The advanced epoxy resiné of this invention
10 require less solvent to reach desired viscosity values
as éompared to the QUantity of solvent to reach a like
viscosity value for advanced resins prepared from
component (A-2) and component.(B).
According to a first aspect, ‘there is provided an
15 advanced epoxy resin prepared by reaéting in the
presence of a suitable catalyst
(A) a'compositién comprising
(1) at least one diglycidyl ether of a |
(I ' ' polyoxypropYIene glycol or diprbpylene
| 20 glycol; and
| (2) at least one aromatic diepoxide;
- with

_ (B) at least one compound having two aromatic

L

hydroxyl gfoups_per molecule;
.25 wherein ¢0mponents.(A-1) and (A-2) are employed in
.quantities'such thét from 10 to 50 pefcent of the
epoxide equivalents contained in cﬁmponent (A) are

contributed by components (A-1), from 50 to 90 percent



QEQL at | east one aronatic diepoxide; with (B) at |east one conpound- having
aromati c hydroxyl groups per nolecule; 25 wherein conponents (A-1) and
(A-2) are enployed in quantities such that from 10 to 50 percent: of tqg
epoxi de equi val ents contained in conponent (‘A) are contributed by - %7
conponents (A-1), from50 to 90 percent -3- of such epoxide -equi val ents
are contributed. by conponent (A-2), and'bd%ﬁbnent (A-1) is present as at

| sast, 20 vl ot S pdoh SEat R SR Al SRTRURERL B R by and (£ 2), and
from 350 fo 30, 050 PrAeakel A2} el BUBANm R R 1B K RRER o 0" ol
has an average exi&&s€020 WadBiHt Wisdlat 1efssf k@AN1803R81t @ 4600. The -
al i phatic di epoxi des enployed herein are the diglycidyl ethers of '
pol yoxypr opyl enecohponéstor(A~1) and (A-2), and wherein components (A)
' 05 and (B) are preseét in a quantity which results in an ' ..
advanced epoxy resin havinj an average_epoxide
equivalent weight of from 350 to 30,000.
In one preferred embodiment, the resul;ant-epoxy
resin has an average epoxide equivalent weight of from .
10 350 to.1§00... ~
The.aiiphatic diepoxides employed herein are the
diglycidyl ethers of polyoxypropylene-glycolé or
dipropyiéne glycol. o |
Suitable aliphatic diepoxides include the
15 glycidyl ethers of polyoxypropylené glycols having én
average molecular weight of from 200 to 800,
preferably f:om 200 to 400, which polyoxypropylene
glycols ére prepared by reacting an aliphatic
initiator compound with propyiene oxide. Preferred {:;
20 aliphatic diepoxides have an average epoxide
equivalent weight of from 123 to 400. When component
(A-2) is a.diglycidyl ether of bisphenol A, it is
especially preferred that the averéée epoxide

" equivalent weight is from 120 to 260. .o
25



di propyl ene glycol. Suitable aliphatic diepoxides include the 15 glycidyl
et her s~of pol yoxypropyl ene gl ycols having an average nol ecul ar wei f
from 200 to 800, preferably from 200 to 400, which pol yoxypropyl en cols .
are prepafed by reacting an aliphatic initiator conpound w th propyl ene
oxide. Preferred 20 aliphatic diepoxides have an average epoxide
equi val ent weight of from 123 to 400. \Wen conponent (A-2) is a diglycidyl
et her of bisphenol A it is especially prefeared that the average epoxi de
equi val ent :weight is from 120 to 260. 25 4~ Suitable aromatic

di epoxi des whi ch can.be enpl oyed herein include the diglycidyl ethers of
poly- hydric phenols such as, for exanple, catechol, resorcinol

hydr oqui none, . bi sphenol A, and mi xtures thereof. Part|cularly sui tabl e

di gl ycidyl . .ethers of bs&mhaamésaaaﬂadhbydiegonﬂaeglanmhhcbaﬁanebe enpl oyed
herein |nclude 5 8%3 2£éggegngxude thehgzgiyc1gyl.ethers of poly-
‘ hydrlc phenols such as, for example, catechol, resorcinel
hydroquinone, bisphenol A, and mixtures thereof.

Particularly suitable diglycidyl. ethers of
blsphenols and dihydric phenols which can be employed
. '_hereln include those mentioned by P. H. Martin in
A U.s. 3,931,109. Preferred aromatic diepoxides are the
-.dig;yqidyl ethers of bisphenol A having an average
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
minor amounts of'monoglycidyl ether products. However,
SO0 long as less than 10 percent of the epoxy groups are
__derlved from such monoglyc1dyl ether products, they are
su;table. Suitable such commercxally available
L - d191yc1dy1 ethers of aromatic dihydric compounds include '
D.E.R.° 330 epoxy resin, D.E. R.O 331 epoxy resin,
p.E.R.® 332 epoxy resin and D.E. R.® 383 epoxy resin
' .cqmmer¢1ally available from The Dow Chemical Company as
- well as Epon® 825, Epon® 826 and EPON® 828 commercially

available from Shell Chemical Company. The symbol (® used
in this Specification indicates a Trade Mark. .



3,931, 109. Preferred aromatic, diepoxides are the diglycidyl ethers of
G%é%henol A havi ng an average epoxi de equi val ent wei ght of from 172 to 250.
is to be understood, that because of the manner in which the commercizal
_epoxy resins. prepared fron1allphat|c di hydri ¢ conmpounds and aromatic - =
di hydri c conpounds are prepared, these epoxy resins. contain ninor anounts
of nonogl yci dyl ~ et her products. Fbmevernﬁio | ong as l'ess than 10 percent of-
the epoxy groups are derived from such ogl yci dyl ether products, they-

aromti ¢ di hydric. ?2#%&3%%2 o BREHES B i YRR, didals i a5ty ghREs ©
ELExs EZL[L ggﬁngf VP§§g ?§a€ﬁéaqron1 M/ngﬁ??gl §2R ES&gL agﬁl as
5T e i st b s st S 55
“indicates a Tr atewMehkmicalSoohpdhg. commerci al |y avail abl e di gl yci dy
et hers of pol yoxypropyl ene glycol include D.E.R [err] 732 epoxy resin and
D.E.R [errPp 736 ep@ky quanhities|obl thd ralipiatic and aromatic
epoxy resins and the compound containing two atomatic
hydroxyl groups to be employed are those quantities
which will provide the desiféd'évefage eﬁoxide'l_.
eguivalent weight of the advanced epoxy resin. ' o
10 The percent of aliphatic diepoxide depends within
the previously specified parameters upon:the'
particular znd use for which the advanced epoxy resin
is to be employed. |
| For example, in automotive primer qoatings; the
15 desired pércent aliphatic diépoxide is ué £§530
percent by weight based upon the combined weight' of
the aliphatic diepoxide and the aromatiC“diepoxide and
the egoxide.equivaléﬁt weight of the advanced resin is —_
usually from 350 to 700.
. 20 For bevefage can coating épplicaticns,'the
desired percent of éliphatic diepoxide is up_tb 25
percent and-the-epqxide~equivaleht weight.oflthé-

advanced resin is from 1400 to 3000.

25



Dow Chem cal Conpany. 05 The quantities of the aliphatic and'giﬁgptip\

epoxy resins and the conpound contai.ning two aromatic hydroxyl grou 0 be':
enpl oyed are.those quantities which will provide the desired average
epoxi de equi val ent wei ght of the ‘advanced epoxy resin. 10 The percent

of aliphatic diepoxide depends within-the previously specified paraneters
upon the particular end use for which the advanced epoxy resin is to be
enpl oyed. For exanple, in autonotive priner téatings, -the 15 desired

percent aliphatic diepoxide_is up.to 30 percent wei.ght based on. the
conbi ned wei ght of the aIipﬁBFi5%$¥ﬂﬁﬁﬁ€kp%nﬂpPR§c&ﬁﬁﬁﬂ%' ' %ﬂéggﬂﬁegnd
t he epoxidewﬁqm\@%fﬁ@nuebghhlqbﬂduiguh&ﬁﬁ@ﬁiaesﬁa'm§ eoudlbly from 350 to
700.. 20 - For_bever age _gan Coatigﬁi[é‘ p icatigns t he igﬁedﬁgg\c\éggtﬁ ?:fed
aliphatic di epoxiRRFFEhpaPg B &R eI hEL6BY §s 2t 2 e itk
of the advanced resoxyisesinmisd@rom B3EOD. t&53000. : o
) 5 - _ Suitable solvents which can be employed
‘herein include, for example, ketones such as acetone,
“methylethyl ketone, methyl n-amyl ketone, methyl isobutyl
ketone; glycol ethers such as, for example, the methyl
. ether of diethylene glycol, the methyl ether of propylene

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

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

Suitable-catalysts'which can be employed
herein in prep;fing 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. |

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



For coil coating applications, the desired percent of aliphatic diepoxide
up to 50 percent and the epoxide equival ent wei ght of the advanced epoxy
nis from1400 to 3000. 5 - Suitable solvents which can_pe -
I oyed herein include, for exanple, ketones such as acetone, nethylethyl
ketone met hyl n-anyl ketone, nethyl isobutyl ketone; glycol ethers-such
as, for exanple, the nethyl ether of diethylene glycol, the nethyl ether of

propyl ene 10 glygaL, £0e - Hagt hercalauy) e &Mﬁ@%uaﬁaﬁh se8lers such

as, for exanprlé, h acetate and acetate.._ Suitable solvggts al so
i ncl ude aronaBﬂOC&cdpaﬁmmyanﬁkﬁﬁemanéisékéﬁbN$l¥%ﬁ%€ne amg 15 It

Is also Underéﬁ%gltegata#@ XU Feé aUEBoTYAtRS, C@ﬂ4bed§ﬁﬁbﬂy&(ﬂset$w'iéibl e
catal ysts whic

CATLToE hes Boevana tin, tnNoHES T nEFaBe baAPRItY Let S5 EECRTRRRSD R 1or
catal yzi ng th@oe9éqht0&xﬁﬁkﬁﬁﬁﬁfameﬁaﬁéthymaﬂhdﬁﬁb@bphﬂaublewhydmdmﬂene
descri bed by (i JgotweRars bleded §4Ens B8R danpan oS pReREHy S Vet
3,447,990. = 4-chlorophenol, o-sec-butylphenol lactams such as
caprolactam, and oximes such as acetaldehydeoxime or -
. methylethylketoxime. Also useful are those prepolymers '
10 prepared by reacting diols or triols with diisocyanate
_such as, e.g. tolylene diisocyane, hexamethylene diiso- —
cyanate or isophorone diisocyanate blocked with the o
aforementioned.phehols; Coatings capable of curing at
room temperature can be obtained by use of the afore-
15 mentioned isocyanates which contain no blocking agent.

The coating compositions of the present
invention may also contaih,'if.désired,-colorants,
dyes, pigments, fillers, leveling agents, and mixtures
thereof.

20 - " The following examples are illustrative of
the present invention, but are not to be construed as
to limiting the scope thereof in any manner. - g)

The following components were employed in the
examples. ' ' o

2S ALIPHATIC DIEPOXIDE A was a diglycidyl ether of polyoxy-
propylene glycol, said glycol having an average molecular
weight of 400 and said diglycidyl ether having an
average epoxide equivalent weight (EEW) of 311.




25 , . Sui tabl e curing agents which can be enployed in the coating
conposi.tions of "the ptesent invention include, for exanple, am nopl ast , -
resing_such as the reaction products of nmelam ne or urea with fornal dehyde:
Such adducts can be partially or totally etherified 30 with al cohols such

as net hanol or butanol. O her am no resins would include glycourils, or
benzoguanani nes. Bl ocked i socyanates may atsb be utilized. Typical exanples
are tolylene diisocyanate, 4,4'-diphenyl nmethane- isocyanate, a buiret from
hexanet hyl enedi soALARHAZ I Ca DI BROYIDE cBt wasea' dﬁqﬂ»ewdyhy¢QMeUicéodyanape-

and tolylene diis n l,0 - wth p S \gehy Qpﬁp

4- chl or ophenol , ofgég §3§§$&h§%§ﬁfﬂ%a%?aggggégﬁ as capro ctan1 and oxi nes
such as acetaldehydeoxlne or nethyl et hyl ket oxi me. "Al so useful are those

prepol yners 10 ‘prepared by reacting diols or triols with diisocyanate such
as, e.g. tolylene diisocyane, hexanethyl ene diiso- cyanate or isophorone

di i socyanate bl ocked with the aforenenti oned phenols. Coatings capable of
caring at roomtenperature can be obtained by use of the afore- 15

ment i oned |sogyan tgﬁA%@Ech%%gf?ﬂEru)5&2Cklgggigc1dyl ether of blsnhenol A

N ,‘I"  having an average EEW of 189.

DIEYDRIC PHENOL A was bisphenol A.

~ ' EXAMPLES 1 THROUGH 6 AND COMPARATIVE RUN.A
. Preparation of Advanced Epoxy Resin | _
io _ A series of advanced epoxy resins were prepared
from an aromatic- diepoxide with varying quantities of
alipahtic diepoxide and bisphenol A (BPA). The catalyst
employed was a 70 percent solution of ethyltriphenyl
. phosphonium acetate-acetic acid domplex in methanol.
15 In each instance, the mixture of epoxy resins and
‘bisphenol A were heated to between 70°C and 90°C vhere-
‘upon they formed clear solutions after which the catalyst
was added and heating continued to 150°C whereupon the
.- solution was permitted to exotherm. The solutions were
. 20 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.

 81nder COggos1tzons

o 25 The advanced resins prepared in A above were
blended with a sufficient quantity of a solvent compo~
sition consisting of 100 parts by wezght (pbw) of

- methyl ethyl ketone, 100 pbw xylene, 200 pbw ‘toluene
and 100 pbw 2—(ethoxy)ethylacetaté so as to provide a
30 viscosity employing & No. 2 Zahn cup of 38 seconds.



The coating c
desired, ¢olo

eof. 20

ent inven
thereof in an
exanpl es. 25
propyl ene gly
said diglvcid

onposi tions of the present'inVention'nay al so contain,”if

The foll owing exanples are illustrative of th&J
tion, but are not to be congtrued as to liniting the scnpe
y manner. The follow ng coﬂgonents were enpl oyed in the

AL|I PHATI C DI EPOXI DE A was a digl'yci dyl ether of - pol yoxy-

rarts, dyes, pignents, fillers, |leveling agent's, and m xtures

col, said gl col ‘having an av g %%blnnlecular wei ght_ of 400 and

yl ether A PP EhCaREr 298

311. ALl PHé5ﬂ0eHdERQ>ﬂcEE1@e§\IaSoavéng‘J )esm;iil;dy@d héurdhgdpplegritatiste

gl ycol having
di gl.yci dyl
PHENOL A mas

Preparatign o&aéq aqced Epoxy Resin 10 .

epoxy resins

10

n vera EEW of 11 C DI was a .
oD REr AR ot S hENE e b RRRY EEy BPO186. SRaSSE o
busplmcsnniy femp2@yPhg§Sal NOHRRQUG A HN ANEp CAvPABATEVE IRIN A
A series of advanced
weré prepared '

Preoaratlon of Paints

Binder compos;tlons were made u51ng sufficient
quant1t1es of the solutions prepared in (B) above to
provide 30 grams of non-volatile resin, 4.5 g of hexa-
methyoxymelamine, commercially available from American

Cyanamid Co. as cYMEL® 303, 1.5 weight percent of a 40

&FuirPdl BEESRE GO ¥FEEYW of

==

' percent <olution of p-toluenesulfonlc ac1d in 1soprooancl

15

20

25

30

and an adaltlonal 3 g of solvent blend. The binder
compositions were then blended with a pigment composi-
tion copsisting of 7.67 weight percent of. ferric oxide,
7.67 weight percent of.titanium-dioxide, 7.67 weight
percent of ASP 400 cley, 75 weight percent of barytes
and 2 weight percent of zinc chromate;in-é_ratio of 2
parts of pigment to one'part by weight of binder. The
binder/pigmept blend was placed ihwa steel cylinder and
a volume of steel shot equal to the volume of the
binder/pigment blegd was added and the cylinder was
shaken on paint shaker for 15 minutes (900 s). The
contents were filtered to_remove'the steel shot and the
paint aged overnight at 140°F_(60°C) prior to use.

- Films of these paint comp051tlons were applied
to polished cold rolled steel panels or unpolished
BONDERITE® 40 panels with a number 22 w1re wound Meyer
rod. The parels were baked 30 minutes (1800 s) at
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

-

o

o



froman aromatic-di epoxide with varying quantities of alipahtic diepoxide
and QL§phenoI A- (BPA). The catal yst .enpl oyed was a 70 percent sol uti f
-ethylgjlphenyl phosphoni um acetate acetic-acid conplex-in nethanol.(ingﬁn'
each Instance, the mixture of epoxy resins ﬁgd-bisphenol_A wer e - heat to.
between 70C and 90[ err] C where- upon they floPned cl ear solutions after
whi ch the catal yst was added and heating continued to 150C wher eupon the
solution was pernmtted to exotherm The solutions were 20 .heated for an

addi tional tine afehkeapenahdtbyl Akhen Gealdng, theeaduaned JEdsuMBS
diluted to 85 percent non- vo#atl es i n.toluene. The quantities, reaction

condi ti ons and r SHtis arRU§RTBHLLNRLFHOR | © %H%?dcbﬁﬁ63|ﬁ(ﬂ%5?§?9 oz
The advanced resitlse prepeird bacAraledveaseneddedeed with a sufficient
‘quantity of a solvent compo- sition consisting of 100 parts by wei ght (pbw)
of nethyl ethyl ketone, 100 pbw xyl ene, 200 pbw tol uene and 100 pbw
2-(ethoxy)ethy|acetate so aTheospiladsdeontxht vwEcthet poemtl spisngietdior 2

zahn cup of 33 sqEaME by ndliRg’ tRY iUk Y A LhESsANPIBE Y5 d ¥ An o

" vacuum oven for 2 hours (7200 s).

The salt spray resistance was carried out in a
salt fog cabinet employing the procedure of ASTM Bl117-73.

The results are given in Table I.

.



sol vent (inCIudes sol vent enpl oyed during preparation of advanced resin)

reqUired to provide the 38 seconds viscosity enploying a No. 2 Zahn cup are
E@‘en in 5 Table

provi de 30 grans of non-vol atile restn!
nethyoxynelantne} comercially avallable from Aneri can Cyananm d Co. as
qgt per gent of a 40 percent sol-ut’i on of

3 g of solvent
cdniposi tf.ons were then bl ended with a pi.gnent conposi
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p-t ol uenesul fon
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tion consisting
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of barytes and

pi gment to one

pl aced in.a ste
of the binder/p

shaker for 15.
steel shot and
use.
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EXAMPLES
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|. PreDaration of Paints Binder conpositions were sgade
ng sufficient. quantities of the solutlons prepared in (B) above to

acnd |ntnsopropanol

f 367

wei

14 .5 g of hexa-

and an additional

wegght p&r@ent of fergic oxide,
de, o?*: 67 Qet ght ; ;per cent of AZP 4Q0,clay, 75 weight percent

&ent @fr zknoochr omat e |n -aTtatioaf 2 parts of

bar t gﬁwelhlﬁ of JF neery ThE: 20

cylinder and a vol une of steel
ment bl end was added and the cylinder was shaken on pai nt*

nutes (900 s).

B/120/0.6
29.34

EPOXY RESIN PREPARATION

Aliphatic Resin

- B/80/0,41
19.5

I/EEz
% Epoxide Equiv.t

Type/pbw
Aromatic Resin

A/280/1.4
70.66

A/320/1.693

80.5

% Epoxide Equiv.*

Type/pbw/EE
Dihydric Phenol

SThe contents were filtered to renove the
e 23 palgt age‘ﬂ overm ght at 140F (60[err[C) prior to

A/101.8/0
425-430

0"4
175

A/104.2/0.915
425-430

0.4

175

Type/pbw/OHE3

Advanced Resin EEW

Catalyst, pbw

Exotherm Temp. °¢c
Post Heat
Py

175

175
- 1/3600

oC
Time, Hrs./secs.
Binder composition

Temp

1/3600

& Bder

shot equal

59
40

59.4
40.6

% solvent

&

10

15

7.67 weight percent

29

MEK Rubs
- Salt Spray

Paint Composition

|ghént bl end was
to the vol une

32nds of an inch



Films, 6 of these paint conpositions were applied to polished caold rolled
steel _panels of unpolished BONDERI TE[err] 40 panels wi th a nunber 22 w r

wound~ Meyer rod. The panels were baked 30 minutes (1800 s) at 30
325[err]F (163[err]C). Solvent resistance was determ ned by rubbing the
coating with a 2-pound (0.9 kg) ball pein hamygr _where the hanmer head was
covered with gauze and; soaked i n nethyl et.hyl ketone. The nunber of

doubl e rubs, a push-puljl notion, observed until|l a-marring of the coating
occurred was recorded,. {The solids contrent of the point was deter- 5 mned
by heating two grams loff the samile at @50 Cin a vacuum oven for 2 hours
(7200 s). The salt spﬂjly resistapice wvgs farried out in a salt fog cabinet
enpl oyi ng the procedure of ASTMPB117- 7§.g_The resultg are given in Table I.
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- 14 - CLAIM5S 1.. An advanced epoxy resin prepared by reacting in the
presence of a suitable catalyst (A) a conposition conprising 05

i\ at | east one diglycidyl ether of a pol yoxypropylene glycol or f O
ropyl ene glycol; and (2) at |least one aronatic diepoxide; with 10

B) at |east one conpound having two aromatic hydroxyl groups per nolecul e;
wherei n conponents (A-1) and (A-2) are enplloyed in quantities such-that :
from10 to 50 percent of the epoxide equival ehts contained in conponent (A)
are 15 contributed by conponents (A-1), from50 to 90 percent of such
epoxi de equi val ents are contributed by -
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conponent ‘(A-2), and conponent (A-1) | east 20 wei ght Wbaz§§2
less than 50 nol % of conponents (Armlmﬂmamz{ V\/nerei n conponents
(A) 2G,a@nd-(B) .are present in a qua resuits in an advanced epoxy
resin having an average epoxi de equival ent wei ght of from 350 to 30,000. 2.
Aresin as clained in Caim1l, having an -avesage epoxi de equi val ent wei ght
of from350 to 15,000. 25 3. 'Aresin as clained in Caim2, having an
aver age epoxi de equi val ent wei ght of fromciMg o 3, 000. -15- 4. A

resin as clainmed in any one of the preceding Cains, wherein conponent

(A-2) is a diglycildyl anhedvahcedpepyky drésimpipnepares. by xeagsiingadncl ai ned

I n any one of the preceding 05 'dains, wherein conponent (A-2) is a
di gl yci dyl et her GEeaPEF§EREﬁonahds%k#ﬂkiﬁa fat@dysts a bi sphenol. 6. A
resin as clainmed in any ﬁne of the ecedi ng clains, wherein the said

pol yoxypr opyl ene gl ycol'®hat aﬂm%9%+§§ﬁﬁ 8ing)ei ght of from 200 to 400

10

7. A re%| n as clai ”e?ll')naéni'eé)@l? Se 1418 1@'&%‘39(1.' her of a

polyoxypropylene glycol or dipropylene

A

glycol; and
(2) at least one aromatic diepoxide;
with
10 . '(Bi at least one éompound having two #rdmatic
hydroxyl groups per molecule;
wherein components (Asl) and (A-2) are employed in
guantities such that from 10 to 50 percent of the
epoxide equivalents contained in component (A) are
15 contributed by components (Aﬁl); from 50 to 90 percent
of such epoxide equivalents are contributed by |
cdmponent (A-2), and component (A-1l) is present as
"at least 20 weight % and less than 50 mol i of
xﬂ} compbnents (A—l)-apd (A~-2), and whéfein components {(A)
20 and (B) are present in a guantity which results in an
advénced epoxy resin_having an average epoxidé
éguivalent wéight of from 350 to 30,000,
2;- A resin as claimed in Claim 1, having an average
s epoxide equivalent weightlof from 350 to 15,000.
| 25 3. A resin as claimed in:CIaim 2, haQing an average

epoxide equivalent weight of from 350 to 3,000.



d aiég, wherein:- (a) conmponent (A-1) has. an average epoxi de equival ent

1509 1 170 sonenot A navi ng INNEANAIIAE v 2ot vePenc v one "or.”

15
from172 to 250. 8. A resin as' clai fred"i rs arty one of the preceding’

cl ai ms, wherein conmponent (A-1) has an average epoxi de equi val ent wei ght of
: fron1120 to 260 and conponent: 20 (A-2) %Fﬁ _diglycidyl ether of bisphenol
A 9. Aresin as clained in any one of e preceding O ains, wherein '

t (A1 0 ts
conponent (A1) 4} PROFERLy | b Wilirldd G Uyl of0chE" E?EE%% yed in

quantities suchclBhs) NehéLSin e mqe@qu%yar Qigﬁybiayﬁneéﬂ@fage
epoxy equi val ent weight of from 350 to 700. 05 10. resin as clained in

any one of Cl aios 4 polghydwdcd gherolaver age epoxy equi val ent wei ght of from
1400 5. A resin as claimed in any one of the preceding
05 Claims, wherein component (A-2) is a diglycidyl ether
of a bisphenol and component (Bj is a bisphenol.
6. | A resin'as,claimed in ahy one of the preceding
claims, wherein the said polyekypropylene-glycol has
an average molecular weight of ffom'zoo to 400; L;;
10 7. A resin_as claimed in any one of the precedirny
Claims, wherein:- “
(a) component (A-1) has an average-epoxide
_ equivalent weight of from 123 to 400 and
(b) component (A—Z) is a diglyc1dyl ‘ether of
15 _ bisphenol A hav1ng an average epoxide
equivalent weight of from 172 to 250.
8. A resin as claimed in any one of the preceding
claims, wherein component (A-1) has an averagelepoxide .
.equivaleng weight of from 120 to 260 and component
20 (A-2) is a diglycidyl ether of bisphenol A, |
9.. A resin as claimed in any one_of the pfeceding
Claims, wherein component (A-1l) ie present in

quantities of up to 30 percent of components

25



to 3000. 11.. Aresin as clained in Claln1i6—’ﬁﬁg?gr;_;;;ponent (A1) i
present in quantltles of up to 25 per ents (A-1) and
([err]-2). 12. ‘Aresin as clained in Cﬂ“\“ﬂ“‘\ﬁ‘“\ﬂﬂ%‘&nt ially as @
her ei nbefore descrlbed in any one of the Exanpl & =
| - 16 -
'(A-l) and (A-2) and components (A) and'(B) ére
employed in quantities such that the resultant
ladvénced epoxy resin has an'average epoxy equivalent
weight of from 350 Eo 700. |
05' 10. A resin as claimed in any one of Claims 1 to 8,
having an average epoxy equivalent weight of from 1400
to 3000. |
11. A resin as claimed in Claim 10, wherein component
LS (A-1) is present in quantities of up to 25 percent of
" 10 components (A-1) and (J:~2).
12. A resin as claimed in Claim 1 and substantially

as'hereinbefore described in any one .of the Examples.
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