1 Synthetic resins and coating cenpositions containing them This

on -srelates to filmforming synthetic resins and,to coating

i ons containing them Coating conpositions containihng an epoxy

ith a phenolic resin or an amno resin are used for vario i‘a

pur poses, particularly for coa ting 'netal. For exanple, they ar&si ’332&
coating the interior or exterior of tin-plate or alum nium cans used for
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phenolic resin and an epoxy resin have { !E ﬁ E been used for coating
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have taken the formof solutions in volatile organic solvents. Epoxy
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is rapidly incmezal iar@ resistance to hydrolysis. Coating composxtions

_10 based on a phenolic resin and an epoxy resin have, for
example, been used for coating the interior of food canms.
In addition to their good resistance to hydrolysis, they
exhibit particularly good resistance to sulphur staining
when the lacquered can is heated in contact with the
15 foodstuff. '

Known do_ating compositions based on epoxy resins
with phenolic or amino resins have taken the form of
solutions in volatile- organic solvents. Epoxy resins
are generally water-insoluble, as are the phenolic and

20 amino resins preferred for use in can coatings.

In such coating compositions the epoxy resin 1is
not reacted with the phenolic or amino resin before the
coating is applied to a substrate, but is heat-cured
on the substrate. Examples of such coating compositions

25 are described by G.G. Velten in "Epoxy Resin Technology"
(published by Interscience 1968) at pages 240-246.
Coating compositions based on volatile organic solvents
are, however, being regarded with increasing disfavour
because the evaporated solvent causes .atmospheric pollu-

30 tion and the cost of organic solvents is rapidly increas-
ing.



£ 2 - ' Publ i shed, Eur opean Pat ent Application No. 32,554 des- cribes
wat er - di'l ut abl e coatlngs based on a bl end of water- dilutable polyester 1/
Je5|n wi th a phosphoric or phosphonic acid ester of an epoxy resin.

coatings can coentain a 5 water-soluble amno resin or phenolic resin as
crosslink- ing agent. The water-soluble _resins which are used in the
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tion water-dispersible.

We believe that the heat-curable water-dispersible film-
'forming fesin'composition contains a condenéation product of
20 the phenolic or amino resin with the epoxy resin and that the
- condensation product is substituted by sufficient acidic phos-
_phate groups to render it water-dispersible. The acidic phos-
phate groups may ‘be formed by the reaction of epoxy groups
with the phosphoric acid.

25 The synthetic resin compos1tions of the invention can be
-dispersed in water in the presence of a base to give . a stable
dispersion useful as a water-based coating composition ‘either
alone or mixed with one or more other water-dispersible resins
such as water-dispersible epcxy reéins. Ccating'combositions
30 _containing the synthetic resin compos1tions of the invention '
can adhere’ well to metal and retain this adhesion when the
coated metal is heated in the presence of moisture, as may
be encoulntered in pasteurization or sterilizaticn of canned
food or beverages. ' - ' '



countered in pasteurization or sterilization of canned food or, |

ges. - -3- The phenolic resin used in the present invention is a'
cond¢gnsati on product of a phenol and an al dehyde and is pre- ferably a .
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" Such preferred_phenolic resoles are water-insoluble and
are generally similar to the phenolic resins used in known
chemically and hydrolyfically_resistant solvent-based coating
compositions. The synthetic resin coﬁpositions of the present

20  invention prepared usiﬁg the'preferred phenolic resins des-
cribed above can form water-dilutable'coating'compositions
having a resistance to chemicals and to hydrolysis and an ad-

- hesion to metal which is substantially equal to that of sol-,
vent-based phenolic resin/epoxy resin coatings.

25 The €poxy resin preferably has an epoxy equivalent
weight (weight per epoxide group) of 170 to 5000. The pre-
ferred type of epoxy resin is a condensed glycidyl ether of
a bisphenol, for example that formed”by the reaction of
2 2-b1s(para-hydroxypheny1)-propane (bisphenol A) with

30 eplchlrohydrin. The epoxy resin should preferably contain
on average at 1east 1. 1 epoxide groups, most preferably 1.2
to 2.0 epox1de groups, per molecule. Examples of
preferred epoxy resins are those sold under




30 epi chl rohydrin. The epoxy resin should preferably contain on average;
at Least 1. 1 epoxj de groups, nost preferably. 1.2 to 2.0 epoxide groups, ge
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The reaction between the phenolic' resin, the epoxy

‘resin and the phosphoric acid can be carried out in

various ways, provided that the synthet:ic resin composi-

tion produced is water-dispersible. In general ‘the reac-

| 15 tion includes a heating step at a temperature of at least

50°C when the phenolic resin and epoxy resin are both

present, so that sufficient condensation can take place

between them to render the phenolic resin dispersible

in water through the acidic phosphate ~groups’ formed on

20 the epoxy resin.

In one process for"inaking" the synthetic resin compo-

- sition of the invention the phenolic resin and epoxy
resin are reacted, preferably in a proportion of 2 to

10 moles of epoxy resin. for each mole of phenolic resin, _

25 under conditions sufficient to consume substantially
" all the reactive hydroxyl groups of the 'phenoli'c' resin
while leaving some free epoxy groups for reaction with
'phosphoric acid.- The reaction 1is preferablv carried
out in 4 water-miscible org_a.nic solvent, for example

30 an alcohol such as butanol or ethanol or an ether alcohol
(such as 2-ethoxyethanol, 2-methoxyethanol or 2-butoxy-
ethanol), an ester such as ethyl acetate, butyl acetate

or 2-ethoxyethyl acetate and/or an aromatic hydrocarbon
such as xylene or toluene, at a temperature of 50 to



swhoric  acid. The reaction is preferably carried out in a |

m scible organic solvent, for exanple 30 an al cohol such as

ol or ethanol or an ether al cohol (such as 2-ethoxyethanol, .
hoxyet hanol or 2-butoxy- ethanol), an ester such as ethyl" acet at e,
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as xyl ene or toluene -at a’tenperaturesor 50 to [err] for 0.5 to 15°
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t enperature
as described above, although a solventless liquid phenolic

resin can be used. In this process phosphation of the
15 ‘epoxy groups and condensation of the phenolic resin with
" the epoxy resin can take place simultaneously, although
we prefer to include a heating step at a temperature
of at least 60°C to ensure condensation after all the
epoxy ‘resin has been added for example heating at 80

20 to 120°C for 0. 5 to 10 hours.

Alternatively, the epoxy resin can be dissolved
in a solution of the phenolic resin in an organic solvent,
without ‘heating to cause reaction, ‘and . the phosphoric
acid can be gradually added to the mixed resin solution.

25 The reaction mixture is' preferably heated at a temperature
of at least 60°C for example 80 to 120°C for 0.5 to
10 hours, after all the phosphoric acid has been added,
to effect condensation of the phenolic resm with the
phosphated epoxy resin.

30 In a further alternative the epoxy resin can be

' reacted with a controlled amount of phosphoric acid to
introduce acidic -phoephate groups before it is reacted
with the"_p_henoli_c resin, but this is not preferred. '



of at- least [err],
the phoSphor~i c acid .has been added, to effect condensation of the phenolic
{esiln with the phosphated epoxy resin. 30 In a. further alternative
the epoxy. resin can be reacted with a controlled amount of phosphoric acid
to introduce acidic phosphate groups before.it. is reacted with the

phenpolic resin,
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The amount of the phosphoric acid used is .
0.5 to 15 per cent by weight, based on the total synthetic
resin in the composition, provided that sufficient phos-
phoric acid is used to 'render the composition water-
dispersible. The use of 2 to 12 per cent cent by weight of
the phosphoric acid is preferred.

' Using the above processes, the synthetic resin compo-
sition of the invention' is generally produced in solution
in an organic solvent. To form a water-based coating
composition a base is preferably added to the reaction
product to neutralize at least partially the acidic phos-
phate groups of the synthetic_ resin. The base can, for
example, be ammonia or an amine and is generally -added
to the reaction product in the form' of an aqueous solu-
tion. Tertiary amines are preferred, for example tri-
ethylamine, triethanolamine or dimethylarﬁinoethanol.

" In a preferred procedure the base is added as a dilute

30

solution in sufficient water to convert the coating compo-
sition to a sta.ble "dispersion having a mainly aqueous
continuous phase which can be further diluted with water
without 1loss of dispers:.on stebility. The amount of
base used is preferably 50 to 130 per cent cent of the amount

- required to neutralize the acidic phosphate groups in

35

the synthetic resin. The dispersion formed after addition



be ammonia or an amne and is generally added 25 to the reac_tlon

in the formof an aqueous sol u- tion. Tertiary am nes’ are
refNeryed, for exanple tri--ethylam ne, - triethanol am ne or,
di met hyl ani noet hanol . I'n.a preferred procedure the base is added as a

dilute solution in sufficient water to convert the coating conpo- 30 .sition:
to a stable dispersion having a mainly ?’iq_ueous continuous phase which can.
be further diluted with vvater Without oss of dlsper5|on stabl lity. A
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bever ages. They can be used alone or in conjunction with one or nore 15 -
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preferred coating compositl onpri ses an agueouds
synthetic ré&&ieh Exhtadils oﬁOéch@@GFﬁgSt onetal liw ersubstameesa sachr -as

steel, 'tinplate or aluminium, for example paint cans
‘and cans- for food .and beer or other beverages. They_'
can be used al_o_ne or in c_onjunc_tion with one or more
15 other - heat-curable 'water-diSPefsible synthetic resins.
' They are particularly suitable for coating the inside
surface of food cans. One preferred coating composition
comprises an aqueous dispersion of a synthetic resin
composition according to the invention and a water-
20 dispersible epoxy resin. Ekamples of water-dispersible
epoxy resins are epoxy acryli.c ‘resins, such as those
described in U.K. Published Patent Application No.
2,059,698, U.S. Patent No. 4,212,781, published European
. Patent Application No. 0,006,336 or our ' copending
25 U.K. Patent Application No. 8221402, or phosphated

epoxy resins. - The coatings have excellent adhesion .to
tin plate, steel and alumin:.um and resist hydrolysis
during - pasteurization of canned food and ‘beverages.
The synthetic resin compositions of the invention are
30 particularly useful as a method of providing phenolic
resins for such. coating compositions in water-dispersible
form.. ' ' '

The weight ratio of phenolic resin to epoxy resin

in the compositions of t_:he' invention is preferably 1:20

35 to 2:1. Where the .‘compositions' are to be mixed with
a wéterédiépefsible epoxy resin to produce coating compo-



20 dlsper5|ble epoxy resin. Exanpl es of water-di spersible epoxy resins
are fepoxy acryljc resins, such as those described in U K  Published
Patent Application No. 2,059,698, U S. Patent No. 4,212,781, published

Eur opean Pat.ent Appllcatlon NoO. 0,006,336 or -our copending 25 UK
-Patent Application No. 8221402, "or phosphated epoxy resins. The

coatj ngs have excel| ent adhesion to tin_ glate, steel and alumnium and
resi st hydrol ysi s during past euri zati on of canned food and beverages. The
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pre o groups, for example urea, a substituted urea, melamine
~or benzoguanamine, with an aldehyde, for example formalde-

hyde.

. Ureé-formaldehjde resins are preferfgd; At least
_15 _SOme of the methylol groups of the amino resin are prefer-
~ ably etherified, for example by methyl or butyl groups.

The amino resin, epoxy resin and phosphoric' acid
_can be reacted by any of the processes described above
~ in connection with phenolic resins and in similar amounts.

20-mThat is, an epoxy resin can be gradually added to a mix- .
ture of the amino resin and the phosphoric 'acid or the
amino resin"and epoxy resin can be condensed and then
phosphated or the epoxy resin can be dissolved in the

_ amino resin without reaction and then reacted after addi-

25 tion of the phosphoric acid. The_synthétic resin compo-

- sition formed can be diluted with water and a base to
form a coating composiéion.' Coatings comprising the
‘reaction product of an '_e_ppxy resin and an amino resin

.. may be used for coating metal articles such as the exter-

30 ior of food and beverage cans. The weight ratio of amino
resin to epoxy resin in the compositions of the invention
is generally at least 1:20, for example 1:15 to 1:3.

Coating cohpositibns accbrding ‘to the inventiom



15 sonme of the methylol groups of the amino resin are prefer- ably -
erified, for exanple by nethyl or butyl groups. The amnp resin, ’

ppxy. resin and phosphoric acid can be reacted by any of the processes

gscri bed above in connection.with phenolic resins and in simlar anmounts.:

0 That is, an epoxy resin can be gradually added to a mx- ture.of the

am no resin and the phosphoric acid or-tge-amnm no resin and epoxy resin can.
be condensed and then phosphated or the epoxy resin can be dissolved in the.
anino resin waréopreferablyn appliddntoeatiedsabserasddias 25 sprag Gutt he o/

W ehvater ancta B188 PYTRBPLIES BY A AREC L Moot Ighadt bars o
conpri sing  tHR8s eddriess modusve@'searmiﬂmw ceatingnd fAowantostimgi wrmay
be -used for C@?ﬁéé‘%@?éﬁ‘l%a”'rﬁbe%o%‘t‘ilﬁ §s gfrea.’étt‘:‘arb'lf%ea't%d Ae 199dcand

beverage cans rati o of am ore nto resin nth
corrp05|gt| s }?@ én §ecpdior &P ¢ 0aminutes 1t<20eff-e¢texawpm,1 15
to 1:3. COatutmgnpmmnses mﬁmasw&n:cwhmw Deilrge mosty Prleiferred.- 9 - are
preferably applied to the substrate as a spray but can al so be appl i ed by
di.p coating, anionic electro-coat- ing, direct or. reverse roller coating, -
flow coating or rithe cbm'elngionThéscodIthmquef drabl yheéeafed latwih@00C 5
to 2400C for gk Q@ys.to 10 minutes to effect curing, tenperatures of
[err]. to [err] being nost preferred. The invention is illustrated by -
the follow ng Exanples:- Exanple 1 10 .. 3500 g of a 40 per cent by

wei ght solution in n- butanol of a \Bxampliengol ubl e butyl ated phenol
f ormal dehyde resin . of phenol : fornal d@h'y'ge——nﬁ ar- ratio '1: 2.5 was charged
' - 10 3500. g of a 40 per cent by weight solution in n-

butanol of a water-insoluble butylated phenol formaldehyde

‘resin of phenol :formaldehyde molar ratio 1:2.5 was charged

' to a reactor equipped with stirrer, reflux condenser,

thermometer and addition funnel and 400 g of 85 per cent

15 by weight aqueous phosphoric’ acid was added. 3808 g

of 'Epikote 828' epoxy resin (.equivalent weight per epox-

ide group 180-200) was gfadually added over 1.5 hours.

After addition was complete, the reaction mixture was

heated at 80°C for 3 hours. The product was a phosphated

20 phenolic epoxy condensate which ‘could be dispersed in

water when neutralized with a base. It was suitable

as a phenolic crosslinker for use in a water-based epoxy
resin coating.

The reaction product was cooled to ambient tempera-
25 ture and dimethylaminoethanol was added to 100 per cent
'neutralization. Water was then added to give an overall
solids content of 25 per cent by weight. ‘'The aqueous
coating composition formed had a viscos:.ty of 0.5-1.0
poise, a pH of 6.5 to 7.5 and a water solvent ratio

30 of 80:20 by weight. ' '

Examgle 2

_ 92, 5 g of a 50 per cent by weight solution in n-
butanol of a water-insoluble butylated o-cresol-phenol-



to a-reactor equipped with stirrer, reflux condenser, thernoneter and @
addi t4on, funnel and 400 g of 85 per cent 15 by wei ght aqueous phosphoric

aci d_vvas. ‘added. © 3808 g of 'Epi kote 828 epoxy resin (equival ent weight-

- per épox- ide group 180-200) was gradually added over 1.5 hours. After:
addition was conplete, the reaction mxture was heated at [err] for 3

hours. The product was a phosphat ed 20 - nolic epoxy condensat e which
coCﬂ ‘be di spersed in wat er when neutrali zed Wi th a base. It was suitable:
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-phenolsformal 5 was m Xed
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hours. After all the phosphoric acid had been added, the. reaction 10

m Xt ure was heat ed at 800C for 5 hours. _
After the reaction mixture had cooled, 33.82 g of

'dimethylaminoethanol was added (neutralization level
100 per cent) and stirred for 15 minutes. 1927 g of
demineralised water was then added to produce a water-
15 based epoxy phenolic lacquer of solids content 25 per
cent by weight, viscosity 0. 5-1.5 poise, pH 6.5-7.5 and
water:solvent ratio 80 20 by weight. :

Example 3
96.72 g of a 67 per cent by weight solution of a
20 urea formaldehyde resin in a xylene/butanol mixture (BE
610 sold by British Industrial Plastics Ltd) and 19.56 g
of 85 per cent by weight aqueous phosphoric acid were
charged to a reaction of the type used in Example 1.
750 g of 'Epikote 1004' epoxy resin (equivalent weight
25 per epoxide group 850-950) was dissolved in 388.8 g of
2-butoxyethanol and this solu'tion' was gradually added
to the reactor over &4 hours. After all the epoxy resin
 had been added, the reaction mixture was heated at 90°C
for 5 hours. ' - |

30 .~ The reaction mixture was cooled and 78.11 g of
dimethylaminoethanol was added and stirred for 15 minutes.
1995 g of demineralised water was then added to produce
a water-based epoxy amino resin lacquer of solids content
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g~ added (neutralization level 100 per cent) and stirred for :15 .
m'nutes. 1927 g of denineralised water was then added to produce a water-
15 based epoxy phenolic | acquer of solids content 25 per cent- by.weight, - '
viscosity 0.5-1.5 poise, pH 6.5-7.5 and water;:solvent ratio 80:20 by =~
wei ght. Exanple 3:96.72 g.of a 67 per_Cfpp_by wei ght solution of a 20 urga
formal dehyde resin in a xylene/ butanol 'm xture. (BE 610 sold by British Xx=.
| ndustrial Plgstdes & . g ' egL1by  weight epus_
phosphoric a i%%@e—%‘ﬁ%r ggg ﬁ%@’ea@%?%ﬁsgﬁtﬁegtlbg ﬁgé'ggi’nq%jaér)rb?e 1.-\J
750 g of 'Eér o841 y8keresetyentsratieqdPyalehy VE¥§hF-25 per epoxi de
group 850-950) was dissolved in 388.8 g of .2-butoxyethanol and this

(j%ﬁ;ter the reaction mxture had cool ed, 33.82 g of dinethylahinoethanply

solution was gradually added to the reactor over 4 hours..  After all the:
epoxy resin had been added, the reaction m xture was heated at [err] for 5
hours. 30 ' -The reaction mxture was cooled and 78.11 g of ‘

di met hyl am-noet hanol was added and stirred for 15 mnutes. 1995 g of

dem neral i sed water was then added to produce a water-based epoxy am no
resin |acquer of solids content - 25 per cent by weight, viscosity 0.5-1.0
‘poi se, pH 6.5- 7.5 and water:solvent ratio 80:20 by weight. - 12 -
CLAING 1. A heat-curable water-dispersible filmformng synthetic resin
conposition which is the reaction product



of a water-insol uble phenolic resin or a mater-insoluble amno resin mﬁthégggg)
an epoxy resin and a phosphoric acid, anount of the phosphoric acix '
being in the'range 0.5 to 15 per cent'b |ght-based on the total

synthetic resin in the conposition ang§2§L§g suffiecient to render the

conposi tion water-dispersible. 2. A iC resin ‘conposi tion according

tosmaimd 10 TN whi i) R eRRNhHIe W diS AR Y o 134 M PN O

1700 5000 and contai ns' on average 1 e groups per | ecul e.
3\_A synt het | 8ynghiet icoRasdin |cmp&><,sc,16rlaamgfm@hcli@| mhe gieaqtdion pradugdi ch

the epoxy resigh ias wateddapAdindle) Phdtlo1lie ¢di8h &r a Wa%é}emisofhbl&

synthetic resin conp05|t|on ccording to any of clains

phenol i ¢ resi AWQ0, L& Wath an, ep I€G§F€p&P@HabPQH§?HQ£%ﬁ|ﬁﬁ4Qﬁ qﬁﬁa |
nol e of a pheamouwnitt bfl the Phosphordlc fa@rirmlbtéalmgdan Zbe rangeb0.5Ato 15

the phenol | o Bak SARo by, WEABRT"HERS bR Frdl Foteq" stlrhecls W, A o
resin conposi cooposdtdosi agd bedngi Mfa.lcielna:l ho5 riendeln che lcomposidlion

resin is at |gag rggy%?%rgqblgtherlfled 7. A synthetic resin.conposition
according to any%bf claims 4 to. 6 in which-the ratio of phenollc resinto

epoxy resinis 1:20 to 2:1 by weight. 8. A synthetic resin conmposi ti on

according to any of 30Acls@rhrme3;ib0r%slia %m%samiam aecb@difg ToUuzadiwhiich
S aurﬁgforrral ntt}etlc

S
resin compdsi tPol &8%0%8 n&ppﬁycfgﬁgﬁBEas an epoxy equlvalen% weig%

170 to 5000 and contains on average 1.2 to 2.0 epoxide
groups per molecule. '

- 3. A Synthetic resin composition according to claim 1
_or claim 2 in which the epoxy resin is a condensed glycidyl
15 ether of a bisphenol. .

4, 'A'syntﬁetic resiﬂ.composition acoOrding to any of
'claims 1 to 4 in which a phenolic resin is used which is a
resole prepared by the reaction of one mole of a phenol
with 1 to 3 moles of formaldehyde. '

20 - _ 5. A synthetic resin comp031tion according to claim 4
in which at least part of the phenol is an ortho- or para-
alkyl substituted phenol.

6. A synthetic resin'compoSition according to claim 4
- or claim 5 in which the phenolic resin is at least partly
25 etherified. | ' -

7. A synthetic resin composition according to any of
claims 4 to 6 in which the ratio of phenolic resin to epoxy
resin is 1:20 to 2:1 by weight.

8. A synthetic resin composition aocording to any of
30 'claims 1 to 3 in which an amino resin is used which is a

"urea-formaldehyde resin.
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ich the ratio of amno resin to epoxy resin is 1:15 to 1:3 by weight.
process for the preparation of a heat-curable 5 filmformng A _
etic resin conposition conprisinrg ¥eact- ing a water-insoluble - . s
olic resin or a water-insoluble -amno resin with an epoxy resi.n.and a .

phosphoric acid, the Armymtheft itchergsins gompos iddion wesbshing) o) adseim dhge

0.5 to 15 per by wei ght. - e gﬁﬂﬁaﬁﬁ' 50 .y Sig, A

t he conposi tﬁ n%glr%%bb)eeih\r% %&?ﬁbﬁ%’tﬁ‘%’t pgenstd'g th%_e reactl?%énflf;riosldglcil§ £b L

wat er - di sper di:8l &y weighk.pr ocess according to claim 10 in which the amum/.

of the phosphoric acid used is 2 to 12 per cent by wei ght based on the

total synthetic resin in the conposition. 15 U ! A pr.ocess .accordi ng

to.claim10 or cl&m & Hrﬁ%ﬁ%?%é:bﬁpwlﬁaéﬁ%qns %rfd&ﬁpﬁ“y‘%b‘ifégl% oa

m xture af trig_lm:.qm-mi:nigp ggrlnméﬂi\cla\;h_rz@?ﬁn etsastiﬁioh;ail11@71:_115|cm:mn;?n:is._aicxigl.reilaaﬁc:t-f A

process accor,ding to clai,m | i.ch the phenaol- jicr i 4 orm
_of a sol.uti oﬁnign%amr'f%s?é“&q@ ﬁ?enoé:}gcarﬁeé%'lq}lerﬁ:ﬁéﬁ-i}%érh o"%:ﬂ(;iges

accordi ng t o aplimiomrksin wilthi mnl 2poxywriesin ad eaqhoaphaenie frsidd the 80

to 1200C for Q. (o] Jaur s oL iﬁﬂﬂg :eS] 15.

A process ac@%pg‘intr?gotj:g C aipkc%r(?thg#% aaiér#ﬁ I'n ﬁ"i&?ﬁ? g@ﬁ%%&ﬂg{aﬁ or -

am no resin dod 1tShe pggveente i weighte hased enddhe Jrfial FRRFHICIREN to

consune 3l | 119 119AGHe/ @omposit@e W OHRANY JUIT I it WertlEatesi n-
whi l e | eavi ng sone freeogf)ox év%rou siand tj%lproduct of this reactionis
react ed withT£3GHISPhAT %%ﬁ atgy-dispersible., rocess according to claim
10 or claim 11 in which the epoxy resin is dissolved in a solution of the

pheno- lic or amjjo r%?%&&d%éﬂ’éﬂéﬁyyfhéﬂy&”gﬁaided“Eﬁ_JH%EHr%hé‘%ﬁEﬁF@_ -

‘reaction, e _ _
of the phosphoric acid used is 2 to 12 per cent by weight
based on the'tbtal synthetic resin in the composition.
15 12. A process according to claim 10 or claim 11 in which

the epoxy resin is gradually added to a mixture of the pheno-
lic or amino resin and the phosphoric acid.

- 13. A process according to claim 12 in which the phenol-
ic resin is in the form of a solution in a waterfmiscible
20 organic solvent. ' '

14, A proéess according to claim 12 6r claim 13 in which
the reactants are heated at 80 to 120°C for O.Slto 10 hours
after all the epoxy resin has been added. '

+

15. A process according to claim 10 or claim 11 in which
25 the phenolid or amino resin and the epoxy reéin are reacted
under conditions sufficient to consume all the reactive hy-
droxyl groups of.thé_phenolic or amino resin while leaving-
some free epoxy groups and the product of this reaction is
reacted with a phosphoric acid.

16. A process accqfdihg to claim 10 or ciaim 11 in
which_the epoxy resin is diSsglved.in a solution of the pheno-
lic or amino resin in an organic solvent, without heating to

BT

30

cause reaction,.
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14.- and the phosphoric acid is gradually added to the m xed resin

A proocess according-to claim16-in which the reaction

xture rs heated at 80 to 1200C for 0.5 to 5 10 hours after all the
phosphorlc acid has been added. 18. A heat - cur abl e wat er - di spersi bl e

filmformng synthetic resin conposition prepared by the process of any of

clainms 10 to 17. 19. An aqueous coat i conposition conpr|5|ng a 10
.3

synthetlc resin conposition according To
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y. of claims 1 to 9 or

anount of baseresinl ssl&llom»130 15 per cent of the ampunt reqU|red to

neutralize the acidic phosphate groups in the synthetic re5|n An
aqueous coating conposition conprising a synthetic_resin osj fion
according to any o?fk+a|d% EfPsegso@QﬂPﬁﬂﬁP&i%&tEFQHWs&érﬁ I!@L&Bx§hﬁe5|n

di spersed 20
presence of
whi ch the

to 22 and heating the' coa |ng at

f@.ﬂ@&i’t% mifktareli DY hetgbuat coMt ltrwouzmoh&ae i 3 heo
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23. A process for coatlng a nmetal substrate conpris- ing applying to the

secon

22

substrate an agueougg coat 115%OQf@ggoaggggggfbﬁQy§QﬁmCk?k ?utes

to effect curisypthetic resin compos tion prepared by the process o

10

15

20

25

any of claims 10 to 17.

- 19, An aqueous coating composition comprising a
synthetic resin composition according to any of claims

‘1 to 9 or 18 dispersed in a mainly aqueous continuous

phase in the presence of a base.

20. An aqueous coating composition according' to
claim 19 in which the amount of base used is 50 to 130
per cent of the amount required to neutralize the acidic

. phosphate groups in the synthetic resin.

21, - An -aqueous coating composition comprising a
synthetic resin composition according to any of claims
1 to 9 or 18 and a water-dispersible epoxy resin dispersed
together in a mainly aqueous continuous phase in ‘the
presence of a base. | |

. 22. A coating composition according to claim 21

in which the water-dispersible epoxy resin is an- epoxy
acryllc resin.

23. A process for coating a metal substrate compris-

ing applying to the substrate an aqueous coating composi-'
tion according to any of claims 19 to 22 and heating
the coating at 100°C to 240°C'for_5 seconds to 10 minutes
to effect curing. ' | -
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