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15 The diglycidyl "ether of imbisg@ER® (A) used.in this invention can be,
for exanple, an epoxy resin obtained by comdensatlon bet ween bi sphenol A
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Accordmg to the invention, there is provided an aqueous epoxy resin paint
composition comprising an epoxy resin emulsion formed by emulsifying, in water
containing a non-ionic surface active agent, a diglycidyl ether of a bisphenol, there
10 being incorporated into the epoxy resin emulsion a curing agent comprising (i) a 10
polyamine resin derived from a dimer acid and an ether diamine, (ii) a polyamide
resin derived from a dimer acid, an ether diamine and an aliphatic amine, (ii) a
polyamide resin derived from a dimer acid, an ether diamine and a chain extender,
or (iv) a polyamide resin derived from a dimer acid, an ether diamine, an aliphatic
15 amine and a chain extender. 15
The diglycidyl ether of a bisphenol (A) used in this invention can be, for
example, an epoxy resin obtained by condensation between bisphenol A (2,2-bis(4'-
hydroxyphenyl)proi)ane] and eéuchlorohydrm and is commercially available.
Commercially available diglycidyl ethers of bisphenols are liquid or solid and '
20 usually have a molecular weight of 350 to 3750 and an epoxy equivalent of 180 to 20
3500. Typical instances of these commercially available resins are as follows:
(1) Epikote 815, Epikote 827, Epikote 834, Epikote 1001, Epikote 1004, Epikote
1007 and Epikote 1009 (trademarks for products manufactured by Shell
Chemical Co.)
25 (2) DER 330, DER 331, DER 334, DER 337, DER 661, DER 664, DER 667 and 25
DER 669 (trademarks for products manufactured by Dow Chemical Co.)
(3) Araldite GY250, Araldite GY252, Araldite GY260, Araldite GY280, Araldite
GY6071, Araldite GY6084, Araldite GY6097 and Araldite GY6099 (trademarks
for products manufactured by Ciba Limited)
30 (4) ERL 2774 and ERL 2795 (trademarks for products manufactured by Union 30
Carbide Corporation)
&) Eglclon 850 (trademark for product manufactured by Dainippon Ink and
Chemicals Incorp.) .
These commecially available resins can be used singly, or mixtures of two or
35 more of them can also be employed. 35
The diglycidyl ether of a bisphenol is used as a vehicle. Use of a liquid vehicle
epoxy resin is preferred because it is readily emulsified, but when the vehicle
epoxy resin is solid, it can be emulsified or dispersed in water by mixing it with
another liquid epoxy resin to dissolve it or by melting it under heating.
40 In this invention, in combination with the above vehicle epoxy resin (A) is 40
preferably used an additive resin (B) selected from (1) novolak type epoxy resins,
(2) glycidyl esters of dimer or trimer acids, and (3) condensates of g-
methylepichlorohydrin and a bisphenol.



Chem cal Co.) 25 (2) DER 330, DER 331, DER 334, DER 337, DER 661, DER
664, DER 667 and 25 DER 669 (trademarks for products manufactured by
Dow Chem cal Co.) (3) Aral dite GY250, Araldite GY252, Araldite GY260,
Aratdite GY280, Araidit e’ GY607 1, "Aral dit € GV6084, Aral dite GYe097 and
Aral dite GY6099 (trademarks for products manuf actured by G ba Limted) 30
(4) ERL 2774 and ERL 2795 (trademarks for products manufactured by Union
30 Car bi de Coiigtion) (5) Epiclon 850 (tradenmark for product manufactured
I

by Dai ni ppon (I pkyand Chemical s I ncorp.) These commeci al ly avail abl € resins
can be_used si y, or mxtures 0{475\%')9 or 35 nor e of them can al so be
enpl aykd 35— The—di-glyei-dyl et her
of a bi sphenolAsitse no@tikagparesiohthsteecanUpeused thpse bwgdthvéﬁloc\d"@ epoxy resin is
preferred BEed¥Se it is readily eml S|f|ed but when the vehicle epoxy
resin is solid, it can be,enul |f| g di sggrsed in water by mixing it
with another |iquid epoxy |2~eS| ? al veél 2c\oor by nmelting it under

heati ng. 40 In thi $/°|n ent|oyr, in cqmpination with the above

vehi cl e epoxy resin (A ig2 40 pre| 2ab|y uséd an additive resin (B)

sel ected from (1) novol aki"eype|epoXyz2resins{™(2) glycidyl esters of dimner

or trinmer acids, and (3) ®ondensat & [er©] nethyl epichl orohydrin and a

bi sphenol . 2 1,472,199 As the

novol ak type resin, thef dving the follow ng structure:
[err] -8 NG N R wherein n is a

nunber of fromO to 2 andRR stands. for anhyrogen atomor a nethyl, 5

et hyl or propyl group.
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reacting a 7454/62 published on July 7 1962 by Shell
Intcmatlonal Research Maatochappu N.V,, Netherland), and as commercially
available epoxy resins of this type, there can be mentioned, for example, Epikote
871 (product of Shell Chemical Co. having an epoxy equlvalent of 390-—470) and
20 Epikote 872 (product of Shell Chemical Co. having an epoxy equivalent of 20
600—700).
The additive resin (3) used in this invention can be, for example, a resin having

the following structure:
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25 whercm n is 0-to 3 and X is hydrogen or chlorine. The epoxy resin (3) can be 25

prepared by, for example, condensation of g-methyl epichlorohydrin or - -chloro-
methyl epichlorohydrin with bisphenol-A. The preparation process is disclosed in,
for example, U.S. No. 3,553,165 (Patented on January 5, 1971 by Chiyoda Kako
Kensetsu Kabushiki Kalsha)
30 As a commercially available resin of this type, there can be mentioned, for 30
example, Epiclon 800 (product of Dainippon Ink and Chemicals Incorp. havmg an
epoxy equivalent of 195-—225).
%15 invention, in order to prevent crystallization, there is preferably
adopted combined use of the above mentioned vehicle resin with at least one
35 member selected from the foregoing resins (1) to (3), each of which has a 35
compatibility with the vehicle resin and a structure similar to that of the vehicle
resin but is different therefrom in a part of the structure.



15 wi th epichlorohydrin (the preparation process is disclosed in, for
exanpl e, 15 Japanese Patent Publication No. 7454/62 published on July 7,
1962 by Shell International Research Maatochappij N. V., Netherland), and as

comrercial Ty availabl € epoxy resins of this type, there can be nentioned,
for exanple, Epikote 871 (product of Shell Chem cal Co. having an epoxy
equi val ent of 390-470) and 20 Epi kote 872 (product of Shell Chem cal
Co. having an epoxy equival ent of 20 600-700). The additive resin (3)
used in this invention can be, for exanple, a resin having the follow ng
structure: 25 3 \/\herel nn is O to 3 anpq-,z)ngs hydrogen or chlorine. Theg
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30 and an HLB value of at least 15 as a surface active agent for emulsifying the above 30
bisphenol type epoxy resin or its mixture with the additive epoxy resin in water.

As the polyoxyethylene benzylated phenyl ether, there can be used, for
example, such commercially available products as Newcol 714 (HLB—15) and
Newcol 723 (HLB=16.6) (trademarks for products manufactured by Nip dp

35 Nyukazai Co., Ltd.), and Emulgen A—500 (HLB=18) (trademark for the product 35
manufactured by Kao-Atlas Co., Ltd.).

For emulsification of the epoxy resin, the polyoxyethylene benzylated phenyl
ether having an HLB value of at least 15 is preferably used in an amount of 0.1 to
20°; by weight based on the epoxy resin.

40 A polyoxyethylene benzylated phenyl ether having an HLB value not 40
exceeding 15 does not have sufficient effect, and even if prevention of
crystallization is attained by the use of such ether to some extent, the effect is
retained only for about 30 days at longest.

As pointed above, undesired phenomenon of crystallization can be effectively

45 prevented in this invention by adding to the vehicle epoxy resin at least one 45
member selected from the above additive resins (1) to (3) having a compatibility
with the vehicle epoxy resin and a structure similar to that of the vehicle epoxy
resin but being quite different therefrom in a part of the structure, or by
emulsifying the bisphenol type epoxy resin in water with a polyoxyethylene _

50 benzylated phenyl ether having an HLB value of at least 15. If the above two 50
means are adopted in combination, the crystallization-preventing effect can be
greatly enhanced.

n=7~80



at low tenperatures. 15 The above-nenti oned vehicle epoxy resin or

its mxture with the above- 15 nentioned additive epoxy resin (1), (2)

or (3) is emulsified in water with a non-ionic surface active agent
ustomary procedures. As The non-1onic Surface active agent,

there can be nentioned, for exanple, surface active agents of the al kylaryl
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Nyukazai Co., Ltd. ), and Enul gen A-500 (HLB=18) (trademark for the product
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50 benzyl at ed phenyl ether having an HLB val ue of at least 15. If the
above two 50 neans are adopted in conbination, the
crystallization-preventing effect can be greatly enhanced 4

1,472,199 In the conmposition of this invention, particular curing agents
(as specified above) are added in order to cure the above-nenti oned epoxy
resin. Wien it is intended to inprove the filmform ng property especjally
under high-hum dity conditions, good results are obtained. when a pol e
resin 5 prepared froma diner acid and an ether diam ne, prefer y
such pol yan de esin 5 havrng an antne Yﬁtd§9°f 250 to 500 IS enployed'ﬁs
the curing ag e :

resinis a product prepared by enploylng an unsaturatéU fatty acid haV|ng
18 carbon atons ‘as the sk, ng material, a oqu i s conposed

mai nly of a dimer acid an%;FhELpd@ﬁ)lg“handng $$'Eﬁb3n g of a triner acid
and a nononer acid. As thghﬁﬂﬁér di ani né torbBAJLgcusedCﬁpr formng the
above pol yami de resin, there can be nentioned, for exanple. [err] [err] The
i ntended pol yani de resin can be obtai ned by reacting uch ether diam ne

with the di mer aci dittprdfBifed that2bO4liphdtgraminette udedinan amaunc off Ui tog maespast omar y
15 procedures. mole of tge ether dlammﬁ i .
rder to increase the ular weight of the polyamide resin curi nt
15 In this inventiop pﬂﬁme B8 "Liﬁm die Frd@ e d b gl edhy an s
ani ne val ue of” 250 atcﬁi ﬁﬂ ;heeaiam eSorat e:p:ltxepam thy dimidbadid, lethiet digmime pad t  Of
t he et her diamine r\e th¢ chaip a—%ﬁ: ehy rﬂ%cgggsgjé% :;ggef ;e‘;’fl g@-Bor
[err] [err] [err] FL $ ned Q}gh -molecular-weight
1,472,199 10 polyamlde resm, preferably havmg an am15e T/zﬂﬁd’ 500, is used as the 10
curing agent, the resulting composition is excellent in ﬁlm-formmg property under
high-humidity conditions and gives a film excellent in anti-cracking property.
. Further, an aromatic amine compound can be used in combination with the
above polyamlde resin. As such aromatic amine compound, the following
15 compounds can be mentioned: 15
(1) Aromatic amines having a structure such as shown below (when these amines
are solid at room temperature, they are used in the state melt-mixed with the
above polyamide resin or other curing agent mentioned below):

NH,
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CHy
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NH
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NH, 0
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Herr]
be used in an amount of 0.1 to 4 noles per nole of the ether
order to_increase the mylecul ar_weight_of the polyanide resin curing agent,
it is possible to add and react a chain extender at the reaction

5

bet ween t he di mer

[err] HIt is preferred that the aliphatic am ne

diamne. In

5 acid and ether diamne or the reaction anong the diner

acid, ether diamne and aliphatic am ne. As the chain extender, there can
be used, for exaprSgaacrylonitrile, met hyl nethacryl ate, fornal dehyde, a
pol ygl ycol type epds resin or a glycerin type epoxy resin. Wen the so
obt ai ngd hi gh-nol ecul ar - wei ght 1Q 47; 199p0l yam de resin, preferably having an
am n ' ' sulting
conpositio ity
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e type anti-corrosive pigment is non-toxic and its corrosion
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erior to comparable to that of the conventional chromate type
anti-corrosive pigment, and it is further characterized in that it promotes the film-
forming property of the resulting composition under high-humidity conditions and
even when the composition is apglied in a large thickness, the curing is
accomplished uniformly throughout the film so that the degree of curing does not
differ between the surface portion and the interior of the film (this property will
hereinafter be referred to as “curing uniformity™),

It is preferred that this molybdate type anti-corrosive pigment be
incorporated in the paint composition in an amount of 0.1 to 209, by weight. If the
amount incorporated of the pigment is smaller than 0.1% by weight, no substantial
anti-corrosive effect is obtained and the film-forming property under high-
humidity conditions is not &romoted. In contrast, if the amount incorporated of
the pigment is larger than 20% by weight, the pigment concentration increases and
tendency of reduction of physical properties of the film is observed.

In view of the rust-preventive effect and from the economical viewpoint, it is
especially preferred that the molybdate ty%e anti-corrosive pigment be
incorporated in an amount of 5 to 10, by wex% t.

It has been found that especially good results are obtained when among the
foregoing molybdate type anti-corrosive pigments, strontium molybdate or
calcium molybdate obtained by calcining a mixture of molybdenum oxide and
calcium carbonate or strontium carbonate at 600 to 800°C. is chosen and used.

In the aqueous epoxy resin paint composition of this invention, at the time of
application the main components (the epoxy resin emulsion, the pigment, etc.) are
mixed with the curing agent, the mixture is diluted appropriately with water and
the resulting composition can be applied to a substrate to be coated according to
customary coating methods, for example, brush-coating, spray-coating and air
spray-coating methods. Since the paint composition of this invention has a very
high thixotropic property, a thick coating having a thickness of more than 100 u
can be obtained by one coating.

This invention will now be illustrated by the following Examples, in which all
“parts’” and “% are by weight.

Example 1.

In a main component comprising 10 parts of red iron oxide, 35 parts of talc, 34
parts of water, 20 parts of a diglycidyl ether of a bisphenol (Epikote 828 having an
epoxy equivalent of 190) and 2 parts of polyoxyethylene laurate (Newcol 150
having an HLB value of 10.5; trade mark for a product manufactured by Nippon
Nyukazai Co., L.td.), a portion of the Epikote 828 was replaced by an epoxy resin
having a similar structure, which is indicated in Table 1, and the state of formation
and growth of crystals was examined.

When a polyamide resin derived from a dimer acid and an ether diamine, for
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10 The so obtained curing agent or curing agent conposition is

m xed with an 10 epoxy resin enul sion according to custonmary procedures to
f or m an—aqueous—epoxy—resi-n—pai-nt—conposi-tion-of this invention. In this
invention, it is preferred that the mxing ratio of the epoxy resin and
curing agent be such that the ratio of the epoxy groups to the active

hydr ogen 15 group is within a range of fromO0.5 to 1.5.

15 The aqueous epoxy resin paint conposition of this invention nmay t her
conprises additives customarily used in this field, such as organic

pi gnents. ingQrganic prgnents surface act iige,mgent s and thickeners The use

of a conventional anii-co nt o1 _the
restricted because {& %ﬁm“ %l‘%‘rg:edeb_&cxpcﬁnsm ll,r(n rlgth

film it is ~20 pr e ﬁulra;ag thahbdvewsr&a:ﬁaereﬁm xxﬁrglwergﬁteﬁhd‘dfarmwﬁthen group

consi sting of nol ybaioe addugt @éﬁll!tﬁ borfreastm&qgslmﬁyl h¢fcﬂafqem :P}? ége‘k?}ﬁfzsr)ron s
(di'val ent)  bat i um JEGARLE WRAGE Ihe

anti-corrosive pi gngnipe si M getivl MgdrABS {b bs QrSth‘éecrﬂlng

non-toxic and its cequivaBhotp 2sh other, 2 esiySdxaclient lm uieg ipoipetty ua bI eto

t hat of the c &vent huspidity cpndisivas evaﬁéﬂg nedzan%ﬁtiﬁlmcb%vmssrwelem glrfema aarlrd i t

i's further chalact ePPIEH S °§‘§§.§" A quumae,frolenmuitorﬂvaﬁtanrzgnﬁrty of?
the resulti ng CONPOBietdntifig emdethe brgdid ompoenitds InR06 al@dst eqivad ih aﬂamn t he

conposi tion is appl ferposition bukit G(hlfl st Slmlhefféuhsr @ala@@di?ﬁeo
uni formy thrqr-,rghouf11 g:‘{‘fﬂvmgge:@?g '}fj{h rﬁféﬁr"éémbqa“ f‘ﬁ@‘sﬂb ‘Y‘"%O
differ between the sur ace portion d ernterror of the film(this

property will 30 herer nafter be referreclixaroplag cur unrformk';fy ).. It is

preferred that this not 'déi et §HcYIddt at ed
in the paint conmposjfih bo °x 'flzri', i‘p e" al adse‘f“ e
anmount i ncor paoat ederﬁrilsxbrhﬁ:c&idg cuthmS etid. TH&&.rden& grudn/emg bwthrod 20
substantial 35 C'alml$ incthe mas) Wpeﬁ ésamplg N}blﬁhihne Bﬁf e filmformng

property under highg ¢ 5{{%} %&xg’ Jjﬂr ‘taf"ﬁ le; I wag Byixe fg"’rﬂ;\,\g&ﬁar ast »

i f the amount i ncor gkt iam an8 p ,igrdaeﬂsro
pi gnent concentration |ncreases and tendency of reduction of physr caI

25
properties of2§hefrl ust tive effect
ChaP o the econongalteyedt Ao AT Shon b Fofft Sl bl G AESA UL
t he nol ybdate type ﬁd‘)f{dxyﬂﬁbﬂé’rﬁ&bh@la d @A ethed having an40LB ndizated rnalaeté 2ivas an

anmount of 5 to 10% dmreghlsnfymstthmgly%@éﬂhﬂ@ﬂnbhsnhlqml lbswe@rea:»hv\w ig deble

30
results are oBfaine & é’%gqgr ytq,ggt!g &y kg - &QL rosi ve
pi gnent s, strontlurrwn;jz%aﬁ i rancag'i. ubl Gpd¥P asWHR A A W
m xt ure of nol ybdenfromohe «heh print chBiposition Imabxcplinm clemixahartdep h@ncatpmpcmmm
carbonate at 600 to 800[err]C. is chosengand used. 45 In the aqueous epoxy

le
resin paint ceqrpositi oQ nfafy Jompénenweryrépfaredari‘incmemhhm pakts 8l ir6Rbdign t hess
mai n conponents (t hzo mapex arceerparteawamumar Agte ph tts otBIrater)mtalaEep’ux;(ed

in iofric g
with the curing ageggoxyegﬁxwa n?ofafg,lzgpgl?tﬁ) (é,'ll g?‘gg‘z benzy ed phen let %?r and

having an HLB value of 12 and 6 parts of water Then, 12 parts of the polyamide
40 resin curing agent prepared in Example 1 of Apphcatxon No. 41973/74 &enal No. 40
1,472,198) was mixed with 88 parts of the so obtained main component (sample
No. 10) The curing property (the degree of hardening observed when the sample
was charged into a certain vessel, the vessel was sealed and the sample was allowed
to stand still in this state for one week) and film-forming property under high-
45 humidity conditions (degree of curing observed when the sample was applied to 45
the inner surface of a certain vessel, the vessel was sealed and the coated sample
¥ats, lall3owed to stand still for one week) were examined to obtain results shown in
able 3.

Example 5.
50 In the same manner as described in Example 4, polyamlde resins having an 50
amine value of 320 or 290 were prepared by reacting I mole of a dimer acid with 10
or 8 moles of an ether diamine having the structure

NH,—(CH,),—0—CH,—CH—0—(CH,),—NH,,
| .
CH,

These polyamide resins were mixed with the main component obtained in

55 Example 4 at mixing ratios of 10:90 (sample No. 11) and 15:85 (sample No. 12), 55
respectively. Then, the curing property and film-forming property under high-
humidity conditions were examined to obtain results shown in Table 3.



the resulting conmposition can be applied to a substrate to be coated
according to 50 customary coating nethods, for exanple, brush-coating,
spray-coatingand air .50 spray-coating. methods. .Since_the paint
conposition of this invention has a very high thixotropic property, a thick
coating having a thickness of nore than 100 [err] can be obtained by one
coating. This inventi on wll now be illustrated by the foll ow ng Exanpl es,
in which all 55 "parts” and "% are by weight.

55 Exanple 1. In a @.\corrponent conmprising 10 parts of red iron oxide, 35
parts f talc, 34 parts of water, 42fiparts of a diglycidyl ether of a

bi sphemﬂm—mﬁmmmmﬁﬁmns of

pol yoxyet hyl epe, Lauf gt QN?&A@QJasWd \th 3 oldd3 Eﬂ%ﬁ'ﬂﬁmﬁ%l ue of 10.5;
trade mark (fN(CRy) an BRI BG4 U1 Reledt A ip8Atic Hkaylade Co.,-Ltd.), a
portion of t¢truaming), Iamrt SamBEsof\mhyi mpthatrﬂdebyd fahmelpok pcrl)@mcnl thaw ng a simlar
strucbure, b}}ﬂ’ﬁy PLf T g‘i B “’F‘ ‘tIP erg Ky & ®or mat Pon and
growt h of %‘&% S%es@a oo e "°"° %ﬁﬂd’é&‘%ﬁ ﬁ?xﬂfved froma

di mer acid 1a,mzil9mn tieat rhﬂt‘urdwas”rtdaélgd ilﬁ)cler hcatﬁlg to obtam a polyamlde resm

1,472,199 having an amine value of 442, yam d% resi n of

an atPne vy bf" ﬁﬁ'g g)slimwg ;‘%}i alt" r‘rj;g' aci d®and 12
mol es of [Qgﬁg;ﬁfonavaﬁk%;é&& :BQﬁm g&?%ﬁﬁ%ﬁ éua Qéé@ t@e tyﬁfm de resin at a

m Xi ng wei gésulty shbwo iroTable . with an am ne adduct obtained by reacting a

diglyci dyl ether of a bisphenol éERll }<o7te 828) 5 and net aphenyl ene

diamipe at a §PhR fael Raer 35 Heschibbd MSEAinRR 6%,&%&@&@%@& 5 ggd this

curing agefptepwsad bﬁhﬂ@boﬁpbﬁbntsh&omemmmmﬂe;ﬁmyaﬁmier wdshiixedpOXY groups in

t he enul si ovithathel m?h ppong Bg %J§ 40 _thpecopgpsit ent were

equi val ent (mtﬂ” Soci t T ve-mg 9/ R l"éﬁ s“f‘i"l"maf’bfﬁﬁ‘iﬁdp%\‘"o%erty under

hi gh- hum ty condi ti ons vvas at t ai ned and a filmhaving excell ent chem cal

and 20 si cal properties Samgled¥st d¢:ne

10 In conp s.ﬁ/ fe<of & [t 2fif, STapleseef i""“?YFF“F)F“dTéPm‘t“& 3anelespherctheie

crystalliz 1ETON- preventing effect, the formulation of conponents was nade

al nost equal in each[Mﬂn%OH;)Hmcma-CH—%ommgemmzﬂ,ned that simlar results

wer e obt ai ned when ot her epoxy resi n? re used or ordinary organic or

i norganic pignents or the like were 3 i ncorporated into the

CONPOSi t i 0BSnoles of methyl methacrylate and 0.25 mole of Eponitt 014. 15 Exanmple 2. 20

part @5of a di heebteigéd palyamideofesin hid aprine valpOPRI0331) were enul si RPed in

water with a pol yoxyet hyl ene benzyl ated phenyl ether having an HLB val ue of

15 (Newcol 714), and 10 art (ﬁamp'ecpq n&n oxi de and 35 parts of talc were

added to the 1"mole o ime ac1 12 mole a polyether diamine
[NH,——(CH,),—-O——CH,—§H—-O—-(CH,)_,—NHZ],

CH,

5 moles of methyl methacrylate and 1 mole of a glycerin type epoxy resin (Epikote
30 812 having an epoxy equivalent of 150 to 170). 30
The obtained polyamide resin had an amine value of 293,

Sample No. 16:
1 mole of a dimer acid, 10 moles of an ether diamine

[NH,—(CH,),—O—(CH;),—O—(CH,),——NH;],

35 4 moles of methyl methacrylate and 3 moles of formaldehyde. 35
The obtained polyamide resin had an amine value of 289.

Sample No. 17:
I mole of a dimer acid, 6 moles of an ether diamine

[NH,—(CH,),—0—(CH,),—0—(CH,),—NH,],

40 4 moles of triethylene tetraamine, 4 moles of methyl methacrylate and 0.5 40
mole of Epikote 812,
The obtained polyamide resin had an amine value of 378.

Example 8.
A diglycidyl ether of a bisphenol (Epnkote 828 having an epoxy equivalent of
45 184 to 194) was reacted with metaphenylene diamine at a mole ratio of 2:1 to 45
obtain an amine adduct.



20 enul sion according to a customary nethod. There was no fornmation
and growth of 20 crystals in the nmain conponent (sanple No. 6) thus

obt ai ned. The curing agent prepared in Exanple 1 was mxed with the main
conponent to form an agueous epoxy resin paint conposition. A film obtained

fromthe paint conposition has excellent chem cal and physi cal W2/§$rt I es.
r

25 - Exanpl e 3.

25 The state of formation and growh of crystals was exam ned espect
to main conponents prepared in the same manner as in Exanhple 2 except that
a pol yoxyet hylgene benzyl at ed phenyl et h‘?r47f1 I ng an HLB I ndicated in Tabste

2 was used fe emill s he d, of—a—bi-sphere Noc e
shown in Table 30 THe amine adduct was used in combination with the polyamxde resm obtamed

30 The curing agen'esfm‘"‘%ﬁﬁ, i eettiEnn g e Ao nl e st

conponent to form @RendHULSH arﬂﬂ@&%uét@ﬁn@wﬁlﬂlsm asGRIGElBd dgeMare a'?so sh vmlﬁ)bt ai ned

from t he eachs pai nTabtod@siphiatve famples¥a d).| ent chemi cal and physi cal 5
properties. Exanple 4. 35 A ma.lé”l mgonent was prepar ed by
i ncorporating 10 partgefhs Stefndd vwHen QpaflSf the%%lyggldaaéstrﬁo&imédah Exaniple Parts of

cal ci um car bonat e aireplacedayintetaphenyiine diamitiear&isho@p i Yable s (samplaiNos 2O)N
conprising 27 parts of a diglycidyl ether of brsphenol (havi ng an epoxy
equi val ent of 190)

PRr LS ot:i a poI gﬁﬂ‘%t enz ;leq h‘e L t her 10
navi ng. an KL Val Vel e i S b SR B
pol yam de 40 I‘GBtaiﬂed:ue’sinn a. echin enl wiith th}xp déLrasfn dgtddoat I on

No. 41973/74 (Seri z& aWGaue ATp resggfe A\ (sgn wulshe so
obt ai ned iy corpiA: t%%tuﬁm "333&‘;(@4% ‘ﬁﬁwﬁi‘ Bodior ee, o
har deni ng observed he sarrp was c arged 1nto a ¢ rtar n vesse

vessel was seal ed andF«trrnem h.an thiesamé manvstastip Esamplel6, polyarhide wsmhwgestate

for one week) and P“Pt”f”m‘e D e e o :‘2.%":3,‘3 res'tl
condi tions (Bggr €e cihpdstibh Heks saldis! okl qﬁ 3 455
the i nner surface of a certain vesse the vessel was seal ed and the coat ed

sanpl e was al | oned to st I w@ew e ain
results shown in T b lié%ﬁ% ﬁlo"’ti"slg‘etz"‘ T"eeaﬁﬁ@‘?g}r@ ﬁﬁﬂﬁ'@?tg%\
mlidé&le

described in Exarrp #hem iNep hhﬁMi ftginéRaludér 31 ne val ue of 320
or 290 were prepared by reactlng I mole of a diner acid with 10 or 8 nol es

f her d?P h Ff tiye & 22
of an ether dPami ne hayi lrg{%fg?%e Cl, fg?gyﬁ %?mge n\ﬁiﬂ etgoflsahﬂs we

m xed with the mai peh@
rati os of 10:90 (sanpTike maméulgolyanﬁhe]rsslﬁﬁa( aoamihe viline ofl:!B) 55

respectively. Then, the curing pr d§ fi Lﬁ"ﬁ, Qf mng property under

hi gh- huni di ty condfl ¢ 15:,naeself§rn€et&§1 helisPbthseriO Wk | Rollabl e 53.
° %‘lh: t(‘;'btamed resin had an amine value of 454,

Comparative Sample No. 6:

1 mole of a dimer acid and 3 moles of triethylene tetraamine.

35 The obtained polyamide resin had an amine value of 420, : 35

From the foregoing results of the comparative tests, it will readily be
understood that the gamt composition of this invention has an excellent film-
forming property under high-humidity conditions and it can readily be cured
under such condmons where water is present. Accordingly, the paint composition

40 of this invention can provide a film of sufficient properties even when applied in a 40
sealed chamber or on the inner face of a sealed tank.

When the paint composition is applied in an ordinary state (under low-
humidity conditions or under a current of air), it can provide a film having
properties superior or comparable to those of films prepared from conventional 45

45 paints.

With respect to the above samples No. 12, No. 16, No. 17, No. 18, No. 19, No. :
20, No. 21 and No. 22, a Folyoxyet ylene benzylated phenyl ether havmg an HLB
value of 16.6 was used for emulsifying the epoxy resin in water and the above
comparative tests were conducted. It was found that in each case a paint of a good

50 stgragedstablltty in which no crystals were formed at low temperatures was 50
obtained.

Example 11.

9 parts of red iron oxide, 10 parts of talc, 9 parts of strontium molybdate and

30 parts of water were kneaded. Then, the kneaded mixture was mixed with an -
55 epoxy resin. emulsion formed by emulsifying 20 parts of a diglycidyl ether of a 55

bisphenol in 7 parts of water with 2 parts of a polyoxyethylene benzylated phenol
ether having an HLB value of 16.6 to form a main component.

A polyamide curing agent having an amine value of 320 was prepared by
condensing 1 mole of a dimer acid with 10 moles of an ether diamine )



8 1,472,199 Exanple 6. 1 nole of a diner
acid was m xed with 3 noles of a polyester diamne [err] and 7 noles of an
aliphatic amne (triethylene tetraanmine), and 5 noles of nethyl

met hacrylate and 0.3 nole of a polyglycol type 5 =~ epoxy resin (product
manuf actured and sol d under tradenane "Eponitt 014" by 5 Ntto Kasei Co.,
Ltd.) were added as chain extenders to the mxture. In the sanme manner as
described in Exanple | of the Application No. 41973/ 74, (Serial No.
1,472,198) the nixt«fexweas: reacted under heating to obtain a pol yanide

resi nihavi ng an am ne val ue of 44272, 9 The so obtai ned|gesi n was

m xermmrﬁw—mrcwmr—pmpmamscri bed
m xing ratio (sanple .=NI35:,H=)a‘ﬁQ—t(ﬁ§2)ﬁ£(§l]ﬂ2)ri"Hblzlcorrposi tion was subjected

to the aboyers§RNd-HRRE 1&2BRMM MethbERdSedBnOBt dbldehBRUL b (§hown 1D, Tabl e
3. Exanpl e250°C15 In the same manner as described in Exanple 6,

pol yam de r esFiesabgxermain component wiappie@withthe g phiginedmyponiganigt shown bel ow, and
cach ol yarite Tt el RS et T B o0 1 B o
4 and the gGdUIOSHdelvRBk WS r&URhEf stsobjéﬁﬂ@i t8 DeriRs B3tidariRettsisonpar at i ve
tests to obstehitsin resaltsl shewss iolabla i Table 3. 20

Sanpl e No. 14: . Example 12, 20 1 nole of a dimer acid,
5 mojes of trigthvtangiv aiﬁta@mpaﬁaonévame%e@in @0 s@id@inndi ANhne [esr] 4
mol es of nEtdmple IfekéepCthyl afolyamntt doridd fronl emolk ofpdiniet 4cid)1 fole25 The
obt ai ned p#f yiathyiges feaangintany hmolghrphan sthgriangpe 405, 25

Sample No. 15: 1 molguof (@i mRrcaclén 2 @ £Snef,) a pol yether diam ne
[err] [err] 5 noles of methyl methacrylate and 1 nole of a glycerin type

epoxy resin (Epikote 30 812 havfHg an epoxy equival ent of 150 to 170).
30 The obt gingy RO AT ek hid PRI ATLASHAAKE pS 170y APl & No. 160 1

mol e;s0f a fldWdre 3@bldyed] an e lamne [err 14 nol es of
met hyl nethacrylate and 3 nol es of formal dehyde. 35
Example 13.

In the main component of Example 11, the amount of talc was changed to 13
parts and S parts of potassium molybdate was used as the anti-corrosive pigment.
1 mole of a dimer acid, 7 moles of triethylene tetramine, 3 moles of an ether
20 diamine 20

[H,N—(CH,),—0—(CH,),—NH,],

5 moles of methylmethacrylate and 0.3 mole of a polyglycol type epoxy resin
(Eponitt 014) were reacted in the same manner as in Example I1 to obtain a
polyamide resin having an amine value of 442, which was used as a curing agent.

25 The above main component was mixed with the so obtained curing agent at a 25
mixing weight ratio of 90/10 to obtain an anti-corrosive paint composition.

) Example 14.
An anti-corrosive paint composition was prepared in the same manner as in
Example 13 except that S parts of barium molybdate was used as the anti-corrosive
30 pigment, The resulting composition was subjected to comparative tests to obtain 30
: results shown in Table 5. o

Example 15.
An aqueous epoxy resin paint composition was prepared in the same manner
as in Example 11 except that a mixture of 3 parts of strontium molybdate and 5
35 parts of calcium molybdate was used as an anti-corrosive pigment. 35

Example 16.
_ An aqueous epoxy resin paint composition was prepared in the same manner
as in Example 11 except that 9 parts of iron (divalent) molybdate was used as an
anti-corrosive pigment.

40 - Comparisons. 40
Comparative Sample No. 7:
The aqueous epoxy resin emulsion of Example 11 was mixed with 16 parts of
talc and 9 parts of red iron oxide to form a main component, which was then mixed
with an ordinary aliphatic amine adduct as a curing agent, to obtain a paint
45 composition. : 45

Comparative Sample No. 8:
The aqueous epoxy resin emulsion of Example 11 was mixed with 9 parts of
red iron oxide, 10 parts of talc, 10 parts of strontium chromate and 30 parts of
water to form a main component, which was then mixed with the same curing
50 agent as used in comparative sample No. 7, to obtain an anti-corrosive paint 50
composition.



The obt ai ned pol yam de resin had an am ne val ue of 289. Sanple No. 17: |
nole of a diner acid, 6 noles of an ether diamne [err] 40

triethylene tetraamne, 4 nmples of neth

4 nol es of

Epi kote 812. The obtai ned pol yam de resin had an am ne val ue of 378.

Exanple 8. A diglycidyl ether of a bisphe
equi val ent of 45

nol

anole ratio of 2:1 to .45 obtain an am ne adduct.

1,472,199

184 to 194) was reacted with netaphenyl ene di
9
9 The ami ne adduct was used in

(Epi kot e 828 havi ng an epoxy

ﬁne at

conbi nation with the pol yamide resin obtHed¥d in Exanple 6 at a prescribed

m xing rati 6 (sanmples No. 18 and No. 19), and the results of conparative

tests are shown in Table 4. For conparison, results obtai ned when the above
am ne adduct al one was used as the curi ul agent are also shown in 5
Tabl e 4 (conparative sanple No. 1). E_S.
5 Exanple 9. Results obtained when agrawm of the pol yam de fesi Qalxt-?'gned
in Exanpl e 6 was replaced by metaphenylehe-di agi ng ate sho in.ggtﬁt-gj4
R - - a . & [$] .
(sanple No. 20). Exanple 10. 10 S % | Azdimgr acid wag react Wi H
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resins were p aré%igfggmgzorrponents shopn bel ow, and each ¢f thezxsq; 3
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25 Conpar ative Sanple No. 4:

25 1 nole of a diner acid, 15 noles of netaxyl ene diam ne and 4 nol es of
ethyl nethacrylate. The obtained pol yanmide resin had. an am ne value of

383. Conparative Sanple No. 5: 30 15 nol es of netaxyl ene dianm ne, 7
nol es of nethyl nethacrylate and I nole 30 of Epikote 812. The obtai ned
resin had an am ne val ue of 454. Conparative Sanple No. 6: 1 nole of a

dimer acid and 3 noles of triethylene tetraamne. 35 The obt ai ned
pol yam de resin had ~e val ue of 420. 35 Fromthe

f oregoijpg results of * ~conpar atyye,mests, it will readily be understood

t hat T T form ng

property under high-humidity condf#Blefd and it can readily be cured under
such conditions where water is present. Accordingly, the paint conposition
40 of this invention can prlidvB de Hades | m of Swief f iFeimefipn properti es even
when applied in g, 40 sealed c lé&“geﬁﬁeon t he iar‘?%gf:t‘;ﬁb e of a seal ed tank.
When t he pai-pt—coRrposi-ti-oR—i-s—appted—th—an—ordina state—{under | ow

hum dity condit kgips 98, 7under a curf{ent of air), hdtsawveprovide a film

havi ng properties superior or (Bowphriable to those of filns prepared from
conventional 45 aints.

45 Wth respect ST"B’letlﬁ‘é %above WL)E{%NO. 12, No. "¥6**N6? 17, No. 18, No.
19, No. 20, No. 21 and No. 22, a pol yoxyethyl ene benzyl ated phenyl ether
havi ng an HLB vé&impie 4. 916. 6 was us®d for enul sif yotrpgseried epoxy resin in
wat er and the above conparati VEmegtA-5087e conducted. It was found that in

each case a—ggrmnt—of qpa” %'_Wm no crystals
were forned anﬂ“BW‘P‘éﬁb’ggQP‘ﬁ‘r Fkegakto-56% bt ai ned. Exanple 11. 9 parts of

red iron oxi@eMandct@d bpKad-adlal ., Qdparts of strontium nol ybdate and 30
parts of water were kneaded. Then, the kneaded m xture was m xed with an 55
epoxy resin emrul sion formed by enul sifying 20 parts of a diglycidyl ether
of a 55 bisphenol in 7 parts of water with 2 parts of a pol yoxyethyl ene
benzyl at ed phenol ether having an HLB value of 16.6 to forma main
conponent. A polyam de curing agent having an am ne val ue of 320 was
prepared by condensing 1 nole of a dimer acid with 10 noles of an ether

di am ne 10 1,472,199
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[err] at 160[err]C according to a customary nethod and reacting the
condensate at 200 to 250[err]C. The above main conponent was m xed with the
so obtained curing agent at a5 m xi ng weight ratio of 90/10 to form a

pai nt conposition of this invention. The 5 paint conposition was applied
to a substrate in a thickness of 150[err] and naturally dried for one week.
The resulting filmwas subjected to various conparative tests to tain
results shown in Table 5. Exanple 12. 10 An anti-corrqg
conposition was prepared in the sane manner as in 10 Exanple
that a polyaque derived from!| nole oflgnq'yer acid. 7 noles
tri et hyl ene tét+aari-nRe—and—3—Apl-es—of—ad—e i3 oo S—us-ed
the curing agent, and 7 parts of calcium nolybdate and 13jparts of 15

-

talc were enployed| = = ¢ ¢ = g ¢ « -
15 Exanple 13. In, {h2 rdi i cénpBnent Df SExagpl e 11, fhe amount of tabg,iyas
changed to 13 pari$ @nd 5 spabt séofs pdt agsi u@ noliybdat e Wapsuseg 53 tAhgg
anti-corrosive pigfent .= 1.5oFe Bf 2 & mér adid, & mg es Dfe rd §EY| eBa:
tetramne, 3 nolésjof gh & hér 202 2 Zdiafneg g E|5=E2g8 go=
= —. 3 oot . - ) .
20 [err] 5 noles of Methylmerhatryt ate and 0.3 rol e Of & Eycgfyfe%l PR
epoxy resin (Eponift 014) were reacted in the sanme manner 'wﬁ'jg Hﬁan@lﬁe_ﬁ_‘,ll
to obtain a polyanjde resin having an am ne val ue of 442, g\@l?’@ Ams 8getl as
a curing agent. 525 The above main conponent was g ged2wiih £he, so
. . - . . . . 3._.; . C e
obtai ned curinggdgent at a 25 mixing weight ratio of QO/Q@Dgpuoéialagan
. « « « . B by = [0
anti-corrosive p@ant conposition. Exanple 14. An anti -corrz)élgvgw |n§§~;
conposition wasgf@ppared in the same manner as in Exanpl e glé-‘—"ex,eg_pt 5 ag 5
parts of bariungEmo dat egwag used; as t-ge anti-corrosive 33);3. 35 i g‘ér%rht.
. . = S k% . (= w s G T
The resul ting cadppsitipniwag sybjgcEedsto Bonpdrat idve t'_;ksfg”s 4.92apt agg g 30
results shown i-BETpbl e 5. Exanple 15. An aqueous epoxy Fesip sl oSE
conposition vvaségr epared in the same manner as in Exanpl € ﬁ@gezﬁdg)t -’i@é,a
m xture of 3 paftgs| of strontium nolybdate and 5 35 p@g%’pg;,caliés@?g
nmol ybdat e was Usgd as an anti-corrosive pignent. g_‘-‘s-;BgiB(an@E%g%.
An aqueous epoxy rlesin paint conposition was prepared in [the 5@&@ magRel 2as
i n Exanpl e 11§except that 9 parts of iron (dival ent) nol yt&@ﬁe:@/@s u?g(ﬁ-gs
an anti-corra8iye |pi gnent. §rg3gsS 859s%
v o= =R @ 2o x9
> = 0dog 8 w % og
32 2asZ3 g880e%
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whi ch
1

10 parts of

iron oxide to forma
conposi tion.

50 _conposition

r ed

agent as used in conparative

10 parts of talc,
Lot

Conpari sons.

ob4784¥%ve pa

rts of water to forma nmain conponent,

to obtain a paint 45
curing 50

red i ron oxide,

whi ch was then mixed with an ordinary aliphatic am ne

adduct as a curing agent,

tao obtain. an anti-c¢

Z

40 Conparative Sanple No. 7: The agueous epoxy resin emul sion of Exanple 11
45 Conparative Sanple No. 8: The agqueous epoxy resin emul sion of Exanple 11

was mixed with 16 parts of talc and 9 parts of

was then mxed with the

sanplelﬁb

was nmixed with 9 parts of
stronti um chromate an

mai n conponent,

40
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1,472,199 Attention is
(Seri al

in water containing,
benzyl at ed phenyl ethe
50% by wei ght of a dig
wei ght of at
resins, (2) =gy
[err]- nethyleplchIQLo
1. An aqueeus epoxy ge
emul si on fornmed bys eEmJ
active agent, a d@l%y
into the epoxy resig
resin derived froma
resin derived froma
amne, (iii) a pol%am
di ami ne and a chal%

diner acid, an etherw
conposition as cla ng
conprises (i) an arom
or (iii) 20 a polyam
as clainmed in claim@
t he curing agent tga
50:50. 25

pai nt conposition conprising an epoxy resin enul sion forned S@
ap
| ea

A

o

i

K

RS

.,..

E\rrul sion a curing agent conpri

i a
H in claim1, wherein the curi
ht i ¢ ami ne,

1,472,199

drawn_to our

15

15 16

capending Application No. 41973/74

as a non-ioniec surface active agent,

r.5

| yci dyl ether of

ydrin and a bi sphenol
sin paint conposition conpris

ter
bi s

g
h

| sify I ni
ﬁ @@e@@ gﬁen |,
imer acid and an ether dianmn
imer acid, 15 an ether d
de resin derived froma 15 d

ol ke b 8,2 T CY

i phatic am ne an

(ii) an aromatic a
de derived froman aromatic a
wherein the weight ratio of

Epe @I@a@@a@@m ofk the cuipg a@gt‘ s frog

A conposition as clained in anhy ofc.glaaun; I

b

“having an HLB val ue of at
5 a bi sphenol
east one add| t| ve re5| q4§; 9egct ed from (1) novol ak type epoxy

of

V\HATV\'ECLAIMIS-

Psi ngle

No. 1,472,198) which describes and clains an aqueous epoxy resi n

| si fying
yet hyl ene
(A) 98 to
and (B) 2 to 50% by

10

ng &he&poxy resin
a nq;ne.lé‘bru c surface

10

br e b?eb g3 3 ncor por at ed
5i ng
e,

XTE a pol yam de
(1§ ol yan de

am rgg@nc an al i phatic

ner @ﬁgd,g an et her

i ved frgma
a ¢haien 3ext ender .

g aie%to \€§~|rthe1g 20
ne/%._epczxya resi ﬁ adduct ,
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Q
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d

t

(7

C
&

p
il

S

2. A

fi

i ne= 3.2 A conpgsition
he faﬁ%féhér congonent of
5:95 to
t.ao 3,

sedTgn thﬁ total weight

further conprisin &Pm 25 0.1 to 20% by wei ght,
of the conposition, of at |east one nenber selected frorﬁﬁﬁl yibdi ¢ #&cid
salts of strontium cplcium potassium iron (dival ent),mﬁgrlzmman&
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30 substantially as described in any of the foregoi ng Exanpl es.

30 HASELTI NE LAKE & CO., Chartered Patent Agents, 28 Sout hanpton Buil di ngs,
Chancery Lane, London WC2A | AT. .- also - Tenple Gate House, Tenple Gate,
Bristol BS] 6PT. - and - 9 Park Square, Leeds LS1 2LH Printed for Her

Maj esty's Stationery Ofice by the Courier Press, Leam ngton Spa, 1977.
Publ i shed by the Patent O fice, 25 Sout hanpton BUI | di ngs, London, WC2A | AY,
from whi ch copi es may be_obt ai ned. 16 1,472,199
Attention is drawn toc@wEopending Application No. 41973/74 (Serial No.
1,472,198) whi ch descr\l\bes\and cl au’%lg@ aqueous epoxy re5| n pai n}

conpos € R
wat er cont ai ni ng;terasnas drawn ItQ)nmrccosmdﬁrac@ppacﬂlové‘oagmﬁ/ﬂ eSepﬂllycoxyet hyl ene
benzyl at ed phaRyP8a¥high describes and L4PmPOsHieR 15 (A): 98 to

50% by wei ghg” ’.’fﬁfﬁ"ﬁf“é Nalay Ef‘?? orgyox t%e‘ésvﬂﬁ.%mﬁ BRIt 2 to 50% by

wei ght of at hdvegsih HIBvahadif hf lvast rrsqs)qsts ,@B;t iglididyeied ok t ype epoxy

resins, (2) Ianésﬁ)ém”%b 1<taﬁt| #ddetmed@mesnldct @&Omondensat es of

orr] oty i P T S T T

. An aqueous epoxy r rrp05| |on conpri sing an epoxy re5| n 10

errul sion forrred TeWHE @LA ri —in water containing a non-ionic surface

acti vel®gent 5 al ‘golaxt"cf Té‘i’“ aﬁmtacompg iianeamprisiRe @p © @iyngs‘l‘ ncor pdr at ed
mulsion 1

fion
nto the epofill Suughcia tﬁémgé?ési'érf N °?.gzéﬁf£“ Fordred At ths by POI yani de
resin derive iﬁl‘dfmﬂs&m Em‘i‘ngaigt camgrigy @t ﬁd‘lyaﬂm&rﬁcﬁiﬁ de(weu froﬁh pol yami de

resin der| vedinfer amd andgin ge (i3 Polyammrﬁeset deeivedd] eleemﬂ an aI | phatic

ani ne, "')d%rf’g@ %fl‘#‘ixﬁ 3’%‘»%",? AR 8&3"55 ;di 2 her

di anmi ne and erfvBd Fdmex W Qkid; & e b:vcb;a.ampo ryanshﬁi& irﬂiﬁé Bn rchériﬁd from a
di mer acid, estedeher diam ne, an ali atlc anm ne and a chain extender. 2. A

t h t l't
COh‘pOS&& Ion caésmg%"£s;:'l@|(q‘gmsxjo atcl’iE:Fagr‘nal‘ﬁe#ﬁ) an aromat'ur{ ar%‘;gfegepox; ?;plg a?ﬁé t, gr (u?r t heEO

a polyamide derived from an aromatic amine.
3. A composition as claimed in claim 2, wherein the weight ratio of the further
coniponent of the curing agent to the polyamide resin of the curing agent is from
5:95 to 50:50.
25 4. A composition as claimed in any of claims 1 to 3, further comprising from 25
0.1 to 20% by weight, based on the total weight of the composition, of at least one
member selected from molybdic acid salts of strontium, calcium, potassium, iron
(divalent), barium and ammonium.
5. An aqueous epoxy resin paint composition in accordance with claim 1,
30 substantially as described in any of the foregoing Examples. 30

HASELTINE LAKE & CO.,
Chartered Patent Agents,
28 Southampton Buildings,

Chancery Lane,
London WC2A 1AT.
— also —
Temple Gate House,
Temple Gate,
Bristol BS1 6PT.
— and —

9 Park Square,
Leeds LS1 2LH.

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1977,
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.



20 conprises (i) an aromatic amne, (ii) an aromatic am ne/ epoxy resin
adduct, or (iii) 20 a polyam de derived froman aromatic amne. 3. A

conposition as clainmed in claim?2, wherein the weight ratio of the further
conmponent of the curing agent to the polyanide resin of the curing agent is

from5:95 to 50:50. 25 4. A conposit clainmed in any of
clains | to 3, further conprising from 25 0 m"ﬂw ht, based on

the total weight of the conposition, of at lected from
nol ybdi ¢ acid salts of (32r&@bi um cal ci um pot assium | ron (d| valent),
barium apd amoni um 5. quUeoUs GROXYeol © esin paint conposition in ("
accorda
f or egoi ng Exanpl wcnnon ls s drawn to our copeBﬂnt—lASEicIinNENbMWS&MCLS):r;al Gart er ?d
AT.

Pat ent Agentsl4 1% an F'gfe aqgaqaﬁ ep_'arvélptc gmaﬁomA
-al so- Tenpl e ?%‘é’n Zﬁe é"kacef&ﬁtﬁ pol ’é{i}i“ Sl eehed Par k
Squar e, %eeds hh'phg ahlHL uerﬁfa leh: ms yYvefzh fatdﬂmmyyetﬁrfof ce by5 t he

Courier Pressabise aﬁO%PQWIShWbt llegﬁhemt aggitivhresipaglestad (Sﬂ)l ce,

Sout hanpt on B@m hg‘gp ’oﬂ;m% ;ﬁgmyﬂﬂansﬁm%g&ﬁ‘%ﬁaé@s At/ 3be obt a| ned

WHAT WE CLAIM IS:—
10 1. An aqueous epoxy resin paint composition comprising an epoxy resin 10
emulsion formed by emulsifying, in water containing a non-ionic surface active
agent, a diglycidyl ether of a bisphenol, there being incorporated into the epoxy
resin emulsion a curing agent comprising (i) a polyamide resin derived from a
dimer acid and an ether diamine, (ii) a polyamide resin derived from a dimer acid.
15 an ether diamine and an alxphauc amine, (iii) a polyamide resin derived from a 15
dimer acid, an ether diamine and a chain extender, or (iv) a polyamide resin
derived from a dimer acid, an ether diamine, an allphatlc amine and a chain
extender,
2. A composition as claimed in claim 1, wherein the curing agent further
20 comprises (i) an aromatic amine, (ii) an aromatlc amine/epoxy resin adduct, or (iii) 20
a polyamide derived from an aromatic amine.
3. A composition as claimed in claim 2, wherein the weight ratio of the further
coruponent of the curing agent to the polyamide resin of the curing agent is from
5:95 to 50:50.
25 4. A composition as claimed in any of claims 1 to 3, further comprising from 25
0.1 to 20% by weight, based on the total weight of the composition, of at least one
member selected from molybdic acid salts of strontium, calcium, potassium, iron
(divalent), barium and ammonium.
5. An aqueous epoxy resin paint composition in accordance with claim 1,
30 substantially as described .in any of the foregoing Examples. 30
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