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TITLE: WATER BORNE ALKYD EMULSIONS FOR SURFACE PRIMER
COMPOSI TIONS FOR ARCHITECTURAL INTERI OR FINISHES

FIELD OF THE INVENTION

The present invention provides a low volat ile organ ic compound (VOC) cont ent
(<30 gm/ Litre) alkyd emulsions involvi ng selective high solid alkyds (95- 100%
solids) obtained of condensation of vegetable oil fatty acids (iodine value of 120-
180 gl,/100g), polyhydric alcohols, polybasic acids and mono basic acids,
adapt ed for further emulsificat ion using nonionic and reactive anionic surfact ant
(poly merizabl e surfact ant) through EIP technigue to obtain stable aqueous alkyd
emulsion. Such alkyd emulsions have 50-60% solids and part icle size of less than
1 micron. The alkyd emulsion of the present invention as a primer paint
composit ion attained excellent adhesion propert ies on variety of porous and
nonporous substrates and specifical ly on highly porous and chalky POP and
cementitious substrates wherein convent ionally available wat er borne binders
such as acrylic latexes, alkyd-acrylic dispersion and poly urethane dispersions

(PUD) based primer paint com posit ions showed poor adhesion propert ies.

Advant ageously, alkyd emulsion prepared from low molecular weig ht, high solid
alkyd prepared from fatty acid of iodine value of > 120 gl,/100g using react ive
surfact ant improved the paint film propert ies such as drying, sealing, penetration
ability , chalk binding ability, adhesion as well as coat ability with matt/ satin/ sheen
top coats on vari ety of the architectural interior substrates as stated above. Paint
composit ions based on such aqueous alkyd emulsions wou Id also find appl ication
for other porous and chalky cementitious surfaces such as lime putty, cem ent
putty , acryl ic wall putty , hand made putty (putty mixed with about 4-10% raw
linseed oil/air drying enam el paint) in architectural interior finishing and provides

superior adhesion, flow/ levelling and hiding.

BACKGROUND ART

Plaster of Paris (POP) is extensively used in architectural and decorat ive finishes

to give smooth and rich appearance to walls, ston es, wood and false ceilings. POP
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is available as white to pale yellow dry powder and it is the mixture of gypsu m,
dolom ite, bassanite, quartz etc. Water is added to the POP powder to make a
paste of desired consistency and applied on surfaces in thick coats and then
sanded to give a smooth surface. This POP surface is highly porous, chalky , and
hyd rop hilic in nature and also POP from different suppliers is different in guality
and com posit ion. Because of these charact eristics, POP surface after painting,
exhibits many problem s such as patchiness in the film, poor film adhesion,
brushing marks and efflo rescent effects etc. Presently aqueous paint prepared
from wat er born e acryl ic emulsions i.e. acry lic latexes are used for the priming of
POP surfaces. However, these acry lic latexes based paints show ed poor adhesion
on POP surfaces and are derived from non-renewab le petroleum or natural feed
stock. For superio r adhesion and sealing of chalky and porous surfaces, solvent
borne alkyd primer paints have been used. Alkyd resins are derived from
veg etable or animal oils/fatty acids in combination with polybasic acids and
polyoIs. It has renewable contents and there is possibility of designing alkyd
recipes with very high bio-renewabl es. However, solvent borne alkyds contain
20-60% organ ic solvents (e.g. mineral turpentine, xylene, etc.) for dilution and
which remain the major concern with respect to healt h and safety especial ly for
interior painting application. Therefore, there is a need to either eliminate or
minimize the use of organic solvents and design waterborne (WB) alkyds with

very low VOC.

Waterbo rne alkyd dispersions/ emulsions are known in the art and are
commercial ly available but no specific inform ation is available about the low VOC
aqueous alkyd emulsions meant for Primers for porous and nonporous substrates
and specifical ly for highly porous and chalky POP and cementitious substrates

w herei n convent ionally available wat er born e binders showed poor adhesion .

US. Pat. No. 3,442,835 solely describes preparat ion of wat er dispersibl e alkyd by
incorporat ion of polyet hylene glycol (PEG) into the alkyd resin back bone and

neutralization of acid groups to obtain wat er soluble alkyd dispersion .

US. Pat.No. 6,780,910, which describes an alkyd emulsion prepared by an

emulsion inversion process (EIpP) that includes forming an alkyd resin,
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neutralizing resid ual acid groups, adding surfactant and water so that an "oil in
Water" emulsion is form ed. The alkyd dispersions thus formed are described as

being useful in wood stains and com mon architectural paints.

US. Pat. No. 6,787,599 discloses two- com ponent wat er paint system com prising
aqueous alkyd emulsion. This prior patent describes reacting a hydroxy -
functional alkyd emulsion with a wat er-dispersibl e polyisocyanat e in a two
component coating for mulation, wherein the alkyd resin can be obtained from an
oleic or fatty acid component, a polyval ent alcohol, a polyet her polyol having a
molecular Weight of 400 to 8,000, a monobasic carboxy lic acid and a

polycarboxy lic acid or the anhydride.

US. Pat. No. 3,223,658 describes mainly the preparat ion of water based alkyd
resin by external emulsification process using water soluble and oil soluble

nonionic surfact ants and resulting prod ucts.

US. Pat. No. 3,306,866 & 3,440,193 disclose the preparat ion of stable aqueous
emulsion of styreneated alkyd resin and alkyd resin by external emulsificat ion
process using only nonionic surfactants of hydrophile/ lipophile balance (HLB)

value in range of 13-17.

US. Pat. No. 3,979,346 describes the preparat ion of agueous dispersio n of alkyd
resin comprising ammonia, polyoxyet hylene nonionic surfactant containing two or
more radicals of unsaturated fatty acid/fatty alcohol with an iodine number
between 130 and 200, toget her with anionic surfact ant containing carboxyl ic acid
groups prepared from drying oil and maleic anhydride, which is hydrolyzed in the

process.

US. Pat. No. 4,069,178 descri bes the process for the preparat ion of water soluble
silicon modified alkyd by neutralizing the resid ual carboxy lic groups and coating

based on this dispersion have improved weat her and water resist ance.

WO. Pat. No. 01/92378 describe mainly process for the preparat ion of agueous

emulsion of alkyd resin by external emulsificat ion technique using combination
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of nonionic and anionic surfactants and neutralizing agent if necessary at high

speed of 2000 rpm.

US. Pat. No. 2007/0167603 describes the process for the preparation of water
soluble alkyd using adduct of c1-C4 alkoxy polyet hylene glycol and cycloal iphatic
dicarboxy lic acid anhydride. Also process for the preparat ion of aqueous alkyd
emulsion using water soluble alkyd as emulsifier and use thereof for textile,

mineral materials, metal and wood coating.

EP patent No. 244443 6 describes process of preparat ion of agueous emulsion of

urethane modified alkyd using nonionic and anionic surfactants.

EP patent No. 22028 1 describes aqueous paint composition comprising alkyd
emulsion (acrylic-alkyd/ styrene-acrylic alkyd), opaque polymer (organic
extender), one or more pigments to provide high gloss decorative and prot ective

coatings for variou s substrates.

US. Pat. No. 2008/0188588 describes traffic paint com position com prising high
solid aqueous emulsion of alkyd resin derived from natural oil and nonionic &
anionic surfactants and pigments which may meet the federal standards for

traffic paint as set forth in Federal specificat ion TT-p- 1952B.

US. Pat. No. 2009/0004468 describes primer formulation for com posite building
materials com prising acrylic latex polym er of glass transition temperat ure about
50-70 2C to improve adhesion and act as weather-guard and a hydrophobic

treatment to all surfaces of the com posit e building materials upon application.

WO. Pat. No. 2014/ 146049 describes the preparat ion of reactive polyoxyal kyele
emulsifiers from styrenated phenols and ally glycidy| ether and making of alkyd
emulsions using these emulsifiers. Metal top coat coating com position com prising
said aqueous alkyd emulsion improves drying, hardness and water resistance of

coating.

US 20140272 156 discloses an aqueous alkyd resin coating composition,
comprising (a) at least one alkyd resin as a dispersed phase; (b) an emulsifier

based on styrenated phenols that have been convert ed into reactive surfactants
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by first reaction with one or more equivalents of an allylglycidyl ether to provide
pendant allyl groups and then oxyalkylated and (c) water. Such reactive
surfact ants are chemically distinct as unsaturation are contributed by allyl groups

unlike the unsaturation from the fatty alcohol chain.

It is thus apparent from the aforesaid prior arts that paint compositions
comprising waterborne alkyd emulsions have not been desighed for variety of
porous and nonporous substrates and specifical ly for highly porous POP,
cementitious and puttied substrates. It is also noteworthy that convent ionally
available water borne polymers like acrylic latex, alkyd acrylic dispersions and
polyu rethane dispersion based paints showed poor adhesion on POP and similar

kind of highly porous cem entitious substrates.

Therefore, there was a need to designsingle component air drying, low VOC
aqueous alkyd emulsions for primer cum sealer application over porous and
nonporous substrates which can provid e excellent adhesion and enhance the

durability of the architectural painting system.

OBJECTS OF THE INVENTION

The basic object of the present invention is to synthesize a low VOC aqueous
alkyd emulsion based on air-drying, long oil high solid alkyd meant for water
borne Primer Paint com position for application over variety of porous and
nonporous substrates and specifical ly for highly porous POP, cem entitious and

puttied substrates.

It is another object of the present invention to provid e for said aqueous alkyd

emulsion and a process of synthesis thereof .

It is anot her object of the present invention to provide for said single com ponent

air-drying long oil, high solid alkyd and a process for synthesis thereof .

It is yet anot her object of present invention to provid e for said primer cum sealer

paint com position involvi ng said aqueous alkyd emulsion which imparts excellent
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adhesion on variety of porous and nonporous substrate as well as inter coat

adhesion betw een primer and wat er born e acry lic emulsion based top coats.

It is yet another object of the present invention to use water soluble drier
comprising lron (Fe) complex which improves drying and hardness of primer
paint com position as well as provides no/ negligible shade discoloration in the WB

top coat paint.

It is yet anot her object of the present invention to provide for said agqueous alkyd
emulsions and water borne primer coating com positions thereof that would have
low VOC, low odor, free from hazard of flammability and solvent toxicity, easy to

handle and clean up after use.

It is still anot her object of the present invention to provide for said water borne
primer paint compositions comprising said aqueous alkyd emulsions for
applications as primer cum sealer for excellent adhesion on variety of porous and
nonporous substrates such as POP, cementitious, metal and other plastering/
leveling inorgan ic materials such as lime putty, cement putty , acrylic wall putty,

hand made putty etc.for architectural interior finishes.

SUMMARY OFTHE INVENTION

According to the basic aspect of the present invention there is provided an
aqueous alkyd resin emulsions com prising air-drying, long oil high solid alkyds
and surfactant system involving a non-ionic surfactant and reactive anionic
surfactant and having low volatile organ ic compound (VOC) Content of < 30 gm /
litre and solids content of 45- 60% suitable for architectural interior water borne

primer cum sealer Paint com posit ions.

Preferably an aqueous alkyd resin emulsions is provided wherein said long oil
high solid alkyds is a reaction product of uniquely customized vegetable oil fatty
acids (uptoci6< 7; c18:0< 3; c18:1 27;c18:2 39;c18:3 23; C20 <
0.5) having iodine value of 120-180 gl,/100g and preferably 140-155 gl,/ 1009,

arom atic dicarboxy lic acid/ acid anhydride, aromatic carboxy lic acid and



WO 2018/092158 PCT/IN2017/050542

10

15

20

25

polyhyd ric alcohol favouring desired perform ance and economy to the water

born e primer cum sealer coating composit ions.

More preferably in said aqueous alkyd resin emulsions said long oil alkyds include
characteristics of acid value <5mg KOH/g, oil length of 60-80 %, a number
average molecular weig ht ranging from 2000-4500, and non-volatile content of
95-100% .

According to another preferred aspect of the present invention there is provided
an aqueous alkyd resin emulsions wherein said surfactant system com prises
nonionic surfactant and reactive anionic surfactant integrated with the alkyd

polym er backbon e.

Preferably in said aqueous alkyd resin emulsions said surfactant system
comprises nonionic surfactant including poly meric di-block copolym er of
polyet hylene oxide and a polypropyl ene oxide and reactive anionic surfactant
comprising phosphate ester of fatty alcohol ethoxylate including unsaturation in
fatty alcohol chain adapted for promoting auto- oxidative curing at said
unsaturation points in presence of metallic driers to be integrated with the alkyd

polym er backbon e.

Advant ageously said aqueous alkyd resin emulsions are stable for upto 2 years

and has particle sizes in the range of 0.4-0.9 micron.

It is thus the primary finding of the present invention that water borne primer
paint com positions comprising low VOC, air-drying, aqueous alkyd emulsions
provid e excellent adhesion and peel failure of a topcoat when applied to the
highly porous and chalky POP and similar substrate and works well for nonporous
substrates as well. Such aqueous alkyd emulsions are prepared from air-drying,
long oil, high solid alkyd which is obtained from selectively custom ized vegetable

oil fatty acid (CVOFA), aromatic dicarboxy lic acid, arom atic carboxy lic acid and
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polyo I. This low molecular weight, therm osett ing, high solid alkyd imparts bett er
substrate wett ing and penetration as compared to thermoplastic polymers such
as acrylic latexes, alkyd-acry lic dispersion and polyurethane dispersions etc.
After drying, this low Tg alkyd polym er film becomes high Tg poly mer film due to
formation of oxidative crosslinked netwo rk which imparts hardness and excel lent

adhesion.

It was thus surprisingly found that the aqueous alkyd emulsion of the present
invent ion in involvi ng the special selective high solid alkyd toget her with react ive
emulsify ing surfactant further improves film adhesion wherein said reactive
emulsify ing surfactant in including phosph ate ester of fatty alcohol ethoxy late
including unsaturation in fatty alcohol chain can co-cure with the special alkyd
polym er of the present invention at said unsaturation points in presence of
metallic driers to be integrated with the alkyd polymer backbone and thus

becom es a part of the coating.

Hence, it cannot be migrated on surface or extracted by water which avoids the

pitting, degradation and loss of adhesion of the coating.

Since the surfact ant reacts on application leading to loss of its orig inal character
as emulsifier which in turn results in enhanced water resist ance perfo rmance of

the aqueous alkyd resin emulsion based coating com prising of metallic driers.

Advant ageously, the aqueous alkyd resin emulsion is also stable for upto 2 years
involving a particle size in the range of 0.4-0.9micron which could not be

achieved with other react ive surfact ants.

Apart from Maxemul 6112 (phosph ate ester of fatty alcohol ethoxy late) which
imparts the desired advant ageous aspects of the present invention, few more
react ive anionic surfactants such as SIPOMER COPS-1™ (allyloxy hyd roxypropy I
sulphonate), SIPOMER COPS-3™ (ally ether phosphate, ammonium salt) from
Solvay and Adeka Reasope SR-20 (anionic surfactants of ether sulphate) from
M/ S Adeka, Japan were investigated which resulted into unstable alkyd emulsion

and larger particle size.
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According to anot her aspect of the present invention there is provided a process

for manufact uring aqueous alkyd resin emulsions com prisi ng the steps

provid ing said long oil high solid alkyd resin and emulsifying with a surfact ant
system involving a non-ionic surfact ant and reactive anionic surfact ant to thereby
provid e for said alkyd emulsions having low volatile organic compound (VOC)
Content of < 30 gm / Litre and solids content of 45-60% suitable for architectural

interior wat er borne primer cum sealer paint com posit ions.

Preferab ly in said process for manufacturing aqueous alkyd resin emulsions the

sam e comprises the steps:

provid ing long oil high solid alkyd resin in about 50% by weig ht of the emulsion
emulsifying at about 50-80°C at 250-500 rpm through intermig stirrer by
involvi ng a combination of 1: 1 ratio of non-ionic and reactive anionic surfact ants

in about 5-12 % by weight based on said alkyd,

neutralizing the emulsion thus obtained with a neutralizing agent of about 0.05-
5% weig ht based on emulsion and water to yield aqueous alkyd resin emulsions

therefrom .

More preferably , a process for manufacturing aqueous alkyd resin emulsions is
provid ed wherein said neutralizing agent is selected from inorgan ic/ organic bases
such as potassium hydroxide, Ammonia (25% ) soln, amino methyl propanol
(AMP-95), di-methyl ethanolamine (DMEA), tri-ethyl amine (TEA) or like

compou nds.

According to another aspect of the present invention there is provided a high
solid long oil alkyd resins having acid value <5 mg KOH/g, oil lengt h of 60-80 %,
a number average molecular weig ht ranging from 2000-4500, and non-volatile

content of 95- 100%.

Preferab ly said high solid long oil alkyd resins is provided which is a reaction
product of vegetable oil fatty acids having iodine value of 120-180 g 1,/100g
involvi ng high unsaturation fatty acids including linoleic and linolenic fatty acids,

polyhyd ric alcohols, dicarboxy lic acid, chain term inating carboxy lic acid.



WO 2018/092158 PCT/IN2017/050542

10

15

20

25

30

According to anot her prefer red aspect a process for the manufacture of high solid
long oil alkyd resin the same is obtained of reacting 55- 65 wt% vegetable oil
fatty acids having iodine value of 120-180 g I|,/100g, 12-20 wt% poly hydric
alcohols, 12-30 wt% dicarboxy lic acid, 0-5% chain terminating carboxy lic acid
and mixed xylene as azeot ropic solvent by heating to about 170°C-240°C until an

acid number of < 5 mg KOH/g is attained.

According to anot her aspect of the present invention there is provided a water

born e primer cum seal er paint com posit ions comprisi ng

aqueous alkyd resin emulsions as claimed in anyone of claims 1 to 6, for
application over variety of porous and nonporous substrates and specifical ly for
highly porous POP, cementitious and puttied substrates and favo uring excellent
adhesion on said variety of porous and nonporous substrate as well as inter coat

adhesion betw een primer and wat er born e acry lic emulsion based top coats.

Preferab ly a water born primer coating com posit ions is provided com prising said
aqueous alkyd resin emulsions that is low VOC, low odor, free from hazards of
flammability and solvent toxicity resulting in ease of store, handle and suitable

for use as architectural interior finishes.

More preferably a water borne primer cum sealer paint com positions is provid ed
comprising wat er soluble drier including Iron (Fe) complex imparting desired
drying, hardness and excellent adhesion on variety of porous and nonporous
substrates with good inter coat adhesion between primer and topcoat free of

shade discolou ration.

In accordance with the aspect of the present invention, agueous alkyd emulsions

prepared by the process com prisesof :

1) a step of forming a low molecular weight, high solid alkyd (95-100%
solid) by condensation reaction of fatty acids of drying / semi drying oils,
arom atic dicarboxy lic acid, mono functional carboxy lic acid and polyol .

2) a step of forming aqueous alkyd emulsion by EIP technique using
combination of nonionic surfactant and reactive anionic surfactant and

neutralizing agent.

10
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According to anot her aspect of the present invention, agueous alkyd emulsions
have been designed which are suitable for primer cum sealer coating
composit ionsconsisting of pigments, fillers, thickeners, additives, biocides, in can

preservat ives and wat er born e driers.

In anot her aspect of the present invention, water borne drier types and their
composition is uniquely formulated for the primer paint composition to impart
good drying, intercoat adhesion while having no impact on the color/ shade
appearance of the coating system com prising of alkyd emulsion based primer

and acry lic latex based top coat.

Typical ly such coating com positions can be designed and applied to achieve dry
film thickness (DFT) of 10-20wmn in 1 coat for priming /sealing of variety of
porous and nonporous substrates such as POP, cementitious, metal and other

plastering/ levelling cem ent putties using brush/ roller as application equipment.

DETAI LED DESCRI PTI ON OF THE INVENTION

As discussed hereinbefore, the present invent ion provides preparat ion of aqueous
alkyd emulsions for low VOC primer cum sealer paint com positions which impart
excel lent adhesion and prevent peel failure of topcoat when applied to the vari ety
of porous and nonporous substrates such as POP, cementitious, metal and other

plastering/ leveling putt ies.

Advant ageously, low molecular weight, high solid alkyd is prepared from
selectively custo mized vegetable oil fatty acid composition (iodine value of 140-
155 g 1,/100g), arom atic dicarboxy lic acid, aromatic carboxy lic acid and polyol
for making aqueous alkyd emulsion which imparted excellent substrate wett ing
and penetration and Tg of the film increased during the curing of the coating
through auto oxidative cross- linking reaction resulting in the desired good drying,

hard ness and adhesion of the film.

11
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Most advant ageously, use of reactive emulsifying surfactant for preparat ion of
aqueous alkyd emulsion further improved film adhesion. Reactive surfactant
contain unsaturated fatty acid/fatty alcohol promoting reaction at unsaturation
point and it becoming integral part of the alkyd poly mer backbo nepost auto-
oxidat ive curing in presence of metallic driers. This prevents migration of the
surfactant to the surface reducing water sensitivity to the film com pared to the
conventional surfactants. This further enhances the hardness and adhesion

propert ies of the paint.

In an embodiment of the present invention the process steps comprises of the
following:

In step 1, air-drying, low molecular weig ht, high solid alkyd (95-100% solid) was
prepared by condensation reaction of fatty acids of drying / semi drying oils,
aromatic dicarboxy lic acid, aromatic carboxylic acid and polyol which

provid edexcellent substrate wett ing/ penetration and adhesion.

In step 2, the said air-drying high solid alkyd was externally emulsified by eIP
technique using combination of nonionic surfactant and reactive anionic
surfactant and neutralizing agent to obtain very low VOC (<30 g/lit.) aqueous
alkyd emulsion. After curing, reactive surfactant becomes integral part of alkyd
polym er network and does not migrate to the film surface which improved the

film propert ies such as hardness, adhesion and red uced wat er sensit ivity .

Water borne primer paint com positions were prepared using said aqueous alkyd
emulsion, pigments, fillers, thickeners, additives, biocides, in can preservat ives,
water borne driers and water etc. Such primer paints has very low VOC (<20
g/lit.) content and when applied at DFT of 15-35 wn provided excellent adhesion
on porous and non porous substrates as well as inter coat adhesion between
primer and water borne top coats. Whereas primer compositions based
onconventionally used acrylic latexes and other waterborn e polymers exhibited
poor adhesion on highly porous and chalky substrateslike piaster of Paris which is

a distinctive feat ure and special finding of the present invention.

12
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Plaster of Paris is widely used in decorative finishes to give smooth and rich
appearance to walls, stones, wood and false ceilings. POP surface is highly
porous, chalky, and hydrophilic in nature and due to these characteristics, POP
surface after painting, exhibits many problems such as patchiness in the film,
poor film adhesion, brush marks and efflo rescent effects. Primer compositions for
such architectural finishes are required to be designed to integrate with the

substrate and tolerat e above mentioned problems.

The present invention relates to air drying single component water borne paint
compositions for providing good adhesion on POP surface in decorative
architectural interior finishes as well as have broad utility for priming of different
surfaces such as metal and different cement putties etc. The water borne Primer
paint com positions mentioned here essentially comprise of aqueous alkyd
emulsion, pigments, fillers, thickeners, additives, biocides, in can preservat ives,
water borne driers and water etc especially designed for architectural interior

finish es.

One of the principle aspects of the present invention relates to the develop ment
of wat er borne polymeric binder system for primer paint com positions com prising
of aqueous alkyd emulsion with water borne metallic driers. Agqueous alkyd
emulsion composition according to the invention is prepared in two steps as

follows:

In the first step of forming the alkyd resin of the present invention, vegetable oil
fatty acid, an aromatic/cycloal iphatic carboxy lic acid, aromatic dicarboxyl ic acid
or anhydride are reacted with an excess of polyol . In order to achieve air drying
and better flow and levelling propert ies, long and medium oil alkyd formulations
are preferred. Moreover, long oil alkyd provides additional advant age of lower
viscosity at high solids as com pared to short /medium oil alkyd. Alkyd Oil length
was varied from 50-80% and acid value was kept <10 mg KOH/g with hydroxy |
value of 20-50 mg KOH/g. The viscosity of the resin at 95-97% solid on Gard ner
Viscometer at 25° C was observed at Y-Z7 and preferably Z1-Z4.
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Vegetable oil fatty acids suitable for use in the present invention include mixture
of aliphatic saturated /unsaturated fatty acids such as palmitic, steraric, oleic,
linoleic and linolenic acid. However amount of saturated fatty acids is kept to as
low as possible to facilitate maximum unsaturation in alkyd chain leading to auto-
oxidat ive cross- linking in presence of metallic driers. Preferred fatty acids
include, but are not limited to, soybean oil fatty acid (SOFA), dehyd rated castor
oil fatty acid (DCOFA), tung oil fatty acid,linoleic acid, tall oil fatty acid (TOFA),
and linseed oil fatty acid (LOFA) etc. Fatty acids having high unsaturation i.e.
iodine value of 130-180 gl,/100g are particularly preferred . The amount of
veg etable oil fatty acid used is generally from 50-70% by weig ht, preferably 55-
65% based on total ingredients. Selectively customized veget able oil fatty acid
(approximate fatty acid composition %: up to c16 < 7; c18:0 < 3; c18:1 27,
c18:2 39;c18:3 23, C20 < 0.5) having iodine value of 140-155 gl,/100g is
preferred for the present invention. However, soybean oil fatty acid, linseed oil
fatty acid or dehydrated castor oil fatty acid, cotton seed oil fatty acid, Niger seed
oil fatty acid, tobacco seed oil fatty acid, rubber seed oil fatty acid or any other
drying / semi drying oil fatty acids may also be used. Suitable arom atic
dicarboxy lic acids or anhydrides thereof include isophthalic acid (IPA),
terep hthalic acid (TPA), phthalic anhydride (PAN) or other aromatic or
cycloliphatic acid anhydride aloneor in combination, but the preferred one is
isopht halic acid. The amount of aromatic dicarboxy lic acid can vary from 10-20%
of total ingredients, preferably 12-16% based on total ingredients. Suitable mono
functional carboxy lic acids such as benzoic acid, abietic acid (Rosin), cycloh exane
carboxy lic acid may be used as chain terminator, but preferred one is benzoic
acid. The amount of aromatic carboxy lic acid can vary from 0-7% of total

ingredients, preferab ly 0-5% based on tot al ingred ients.

Isopht halic acid is preferably used as dibasic acid for alkyd synt hesis apart from
phthalic anhydride. In the present invention, isopht halic acid has been preferred
over other carboxy lic acids/ anhydrides in order to make the alkyd resin for
bett er hardness, superior film property and enhanced thermal and hydrolytic

stability of the resin.
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The polyols suitable for the practice of this invention include poly hydric alcohols
having two or more hydroxy | groups per molecule. There are many polyo Is know n
in the art, or mixtures thereof, such as trimethylpentanediol (TMPD), diethylene
glycol (DEG), neopentylglycol (NPG), glycerol, pentaerythritol (PE),
trimethylolethane (TME), trimethylol propane (TMP) and the like. In this
invent ion, pentaeryt hritol is used as polyol in amount of 10-25% , preferably 12-

20% based on total ingredients.

In the first step, high solid alkyd resins are prepared by charging the veget able
oil fatty acid, pentaeryt hritol , isop hthalic acid, benzoic acid, and mixed xylene as
azeotropic solvent into a reaction vessel. Reaction vessel is equipped with a
temperat ure controller, heating mantle, nitrogen purger, overh ead stirrer and
Dean Stark assembly. The reaction charge is heated at 170°C for 1 h and
thereaft er reaction temperat ure is increased from 170 to 240°C in 5-8 h until an
acid number <10mgKOH/g is obtained. The mixture is cooled to room

tem perat ure.

In the second step, aqueous alkyd emulsions are prepared i.e. stable oil in water
emulsion by EIP technique using combination of nonionic surfactant, anionic

surfactant and neutralizing agent .

Accordingly, the present invention provides aqueous emulsions of alkyd resin
comprising of emulsifiers having at least one nonionic surfactant. The term
nonionic surfactant used in the present invention refers to branched, mixture of
branched, linear alcohol alkoxy lates, ethylene oxide (EO)/propylene oxide (PO)
copolymers of alky Iphenols, fatty alcohols, fatty acids, fatty amines and fatty
amides etc. Although emulsificat ion can be achieved using nonionic surfact ants
on their own, effective and stable emulsion is obtained when they are used in
combination with anionic surfactants such asphosphate esters, ether
carboxy lates, alkyl ether sulphate, alkyl aryl sulphonates or mixtures of these

types of anionic surfact ants.
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In the present invention, particularly proprietary surfactants from M/S Croda
such as polymeric nonionic surfact ant (high molecu lar weig ht, nonionic poly meric
di-bloc copoly mer essentially consisting of a polyethylene oxide and a
polyp ropy lene oxide) and poly meric anionic surfactant are used in combination.
However, preferent ially combination of proprietary surfactants from M/ S Croda
such as poly meric nonionic surfactant (MaxemuXZ 101/ 740 1) and reactive anionic
surfactant (Maxemul 6112, Phosp hate ester of Fatty alcohol ethoxy late) are used.
The weig ht ratio of nonionic surfact ant to anionic surfact ant is usually from 90:10
to 10:90, desirably 70:30 to 30:70, and particularly 50:50 has been employed in

the present invent ion.

Neutralizing agents suitable for use in the practice of this invention include
inorgan ic/ organ ic bases such as potassium hydroxide, Ammonia (25% ) soln,
amino methyl propanol (AMP-95), di-methyl ethanolamine (DMEA), tri-ethyl
amine (TEA) etc. Preferred neutralizing agent for the present invention is DMEA.
Amount of neutralizing agent typical ly varies from 0.05 to 5% by weight of the
emulsion. The amount of neutralizing agent is used to neutralize the free acidity
of alkyd resin which affect the HLB of the resin and hence compatibility with the
emulsifier. Although, in practice, the amount of neutralizing agent used will
norm ally be suffici ent to achieve pH within a desired range in the prod uct
emulsion. Desirably the product emulsion will typical ly have a pH of 3-9 and

preferab ly 5-8.5.

In the present invention, aqueous alkyd emulsions typical ly contain 40- 60% ,
more usually 45-55% and particularly about 50% by weig ht of the emulsified
alkyd .

The total amount of surfactants i.e. nonionic and anionic used as emulsifiers in
this invent ion typical ly varies from 3-15% and about 5-12% prefer red by weig ht
based on emulsified alkyd resin. In general, alkyd emulsions of larger averag e
particle size are obtained with lower amounts of emulsifier. However, excess

amount of emulsifi ers leads to inferior drying and wat er resist ance of the film.
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Aqueous alkyd resin emulsions were made by the EIP method in a stainless steel
vessel using an IKA RW 20.n mixer equipped with an intermig stirrer at a
rotational speed of 250-500 rpm . Alkyd resin, surfactants and neutralizing agent
were charged into the emulsion vessel. The mixture was slowly heated to 50-
60°C and into this mass preheated water of 60-80°C was added gradually under
stirring. Temperature during emulsificat ion process is maintained at 50-80°C.
Initially a water in oil (alkyd) emulsion is formed and the viscosity of this
emulsion increases as more water is added up to a maximum at or near the
inversion point. With the addition of more water, the emulsion will reach a point
where inversion occurs to form an oil (alkyd) in water emulsion. After inversion,
the viscosity usually falls and further remaining water is added relatively quickly .
Then emulsion is cooled to ambient tem perat ure (25-35°C) and filtered. Prepared
aqueous alkyd emulsions are charact erized by % solid, viscosity , particle size and

pH.

Particle size of aqueous alkyd emulsion was measured using a Malvern Zetasizer
4 (covering the size range of 50 nm to 1 ) and the particle size reported as
cumulative Z-average (Z-av) in nm. The aqueous alkyd emulsions of the
invention have an average particle size in the range of 0.1 pn -lwn and
frequently in the range of 0.25 wn - 0.75 wqu. Viscosity of the emulsion was

measured using a brookfi eld (model KU-2) viscometer at 25° C.

In the present invention, water soluble metallic driers are employed to accelerat e
the conversion of coating into cross-linked dry film through auto oxidative
polym erization. Some of the preferred drier combinations employed in context
with the present invention are Octa-Soligen® 421 aqua (Co: 2.4 %, Zn: 2.57 %
and Zr: 5.85 %), ADDITOL® VXW 6206 (Co: 5 %, Li: 0.22 % and Zr: 7.5 %),
Borchi® OXY- Coat 1101 (Fe complex) and Borchi® OXY - Coat 1301 (Fe
complex). lron (Fe) complex based water soluble direr is preferably used as it
provid ed no/ negligible shade discolorat ion of the Acrylic latex based top coat as

compared to Cobalt (Co) based drier.
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The aqueous alkyd emulsions of the invention are used to make waterborn e
paints by mixing with at least one separat ely prepared pigment dispersion . This is
very well known method by those skilled in the art-often called "letdow n"-
typical ly carried out under gentle agitation. The success of the letdow n step
depends on achieving an intimate intermingling of these two disparat e part icle
systems to yield a stable and uniform overal | particle suspension (the alkyd -
based paint) and the emulsions of this invent ion can be effect ively used in such

systems.

The invention further includes a waterborne primer paint composition which
comprises of aqueous alkyd emulsion as mentioned above. The optimum
perfo rmance of such paint composition can be achieved by incorporat ing other
ingredients such as pigments, fillers, thickeners, additives, biocides, in can

preservat ives, wat er borne driers and wat er.

Pigment volume concent ration (PVC) of aforesaid primer com positions may vary
from 10-70% and preferably 20-55% . However PVC of such com positions will
largely depend on type of pigments and extenders selected in addition to their oil

absorpt ion value and nature of alkyd emulsion used .

A wat er borne primer formulation descri bed herein, may be applied by methods
know n in the art, including brushing, spraying, dabbing, and rolling etc. The
primer formulation was applied on POP and similar type of cementitious surfaces
at a thickness of 15-35 wn and preferably at 20-30 wn. The relat ive thickness of
such coating would largely depend on the material and its use. However the
thickness may be achieved in a single coat or by additional consecut ive coats.
After application of the primer form ulation to the desired thickness, paint film is
cured by auto oxidative cross- linking. In general, oxidative crosslinking of an
alkyd resin is affect ed by ambient temperat ure and humidity/ moisture present in
the environment/ substrate. The primer paints prepared with unigue composition
of aforesaid aqueous alkyd emulsions form the dry film even with moisture level

up to 25% present in the POP substrate.
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In order to study adhesion perfo rmance, substrate to be coated is either suitably
prepared with a putty or coated directly with the said aqueous alkyd emulsion
based Primer compositions. In addition to the nonporous substrates, elaborat e
perfo rmance testingof the said water born e primer composit ionswere carried out
on difficu It to adhere highly porous POP & cementitious substrates as per general

process being described herein.

Cementitious substrate was prepared by plastering it with POP. For this, POP
powder grades i.e. Gyproc( M/S Saint Gobain), Marvelloplast (M/S Asian Paints
Ltd) and Gypsum Stucco Plaster (M/S Diamond ) were used by mixing with
approp riate quantity of water and applied on the wall wit h steel trowels/ steel
float and finished to a smooth surface . It was ensured that POP applied substrate
is smooth, true to plane and free from slopes or curves and undulation. After
drying the surface was sanded with Emery paper to give smooth appearance.
After preparat ion of POP surface, one coat of said primer com position of the
invent ion com prisi ng aqueous alkyd emulsion and subsequently two coats of the
commercial ly available WB acrylic latex topcoat s were applied. Application of
each layer (1lcoat primer and 2coat s topcoat) was followed by drying at ambient

temperat ure for 4-8 h. Then painted surface was allowed to cure for 7 days.

As further described herein, adhesion of the coating was tested using 1 inch wide
'‘Adhesive Tape' of 3M Ltd ® and cross cut (X cut) adhesion was tested using 2
inch cellophane tape as per ASTM D 3359 . On a coating air dried for 7 days at
ambient temperat ure, adhesive tape was applied and pressed uniformly with the
thumb to remove air gap, if any. Then tape was removed at right angle and any
removal of the coating from the substrate or sticking on the tape was record ed as
adhesion failure. A primer as described herein provides excellent film adhesion on

POP surface having moisture content as high as 25 %.
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In another embodiment of the present invention, water borne primer as
described herein provid ed good intercoat adhesion between primer and acrylic

latex based topcoat .

In still another embodiment, the water borne primer paint as mentioned herein
when applied to chalky and porous composite building materials like acrylic wall
putty , patra putty, cement putty etc., it provided good adhesion between these

composite materials and Paint.

The fol lowing examples illustrate certain embodiments and aspects of the present
invention and not to be construed as limiting the scope thereof. All parts and

percent ages are by weight basis unless otherwise stated.

EXAM PLES
Preparation of High Solid Alkyd Resins

High solid alkyd resins were synthesized in a standard 2 Litre 4-neck round type
glass reactor. Reactor was fitt ed with a temperature controller, heating mantle,
N, purger, overh ead stirrer and water removing condenser (Dean stark) . Into the
reacto r, veget able oil fatty acid, isopht halic acid, benzoic acid, pentaeryt hritol , di-
butyl tin oxide (catalyst) and mix xylene (azeotropic solvent) were added.
Reaction mass was heated to 170°C for 1 h and thereaft er reaction temperat ure
increased from 170 to 240°C in 5-8 h until an acid value of <10 mg KOH/g is
obtained. The mixture was cooled to room temperature. By using this process,
vari ety of high solid alkyd resins for the preparat ion of agueous alkyd em ulsions
of present inventions were desighed as listed in Table 1. The description and

characteristic data of these alkyd resins are given in Table 2.
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Table 1: High solid alkyd compositions

Example No. A1 A2 A3 A4 A5 A6
Fatty acid used SOFA DCOFA | LOFA CVOFA | LOFA | CVOFA
Fatty acid (%) 64.6 64.6 64.6 64.6 63 63
Isophthalic acid 13.2 13.2 13.2 13.2 15.7 15.7
(%)

Benzoic acid (%) 1.5 1.5 1.5 1.5 1.3 1.3
Pentaerythritol 16.2 16.2 16.2 16.2 15.5 15.5
(%)

DBTO (%) 0.03 0.03 0.03 0.03 0.03 0.03
Mix. Xylene (%) 4.47 4.47 4.47 4.47 4.47 4.47
Total 100 100 100 100 100 100

Table 2. Physical propert ies of High Solid Alkyds:

Example No. A1 A2 A3 A4 A5 A6
% solid (120 ¢G/1h) 95.4 95.3 96.1 96.3 95.2 95.5
Acid Value, (mg KOH/qg) 4.8 2.1 1.3 1.5 4.2 4.7

Viscosity @ 25°C on Gardner | Z26-Z7 | Z5-26 | Y-Z Z-71 Z4-75 | Z3-Z4
scale

It was found that the high solid alkyds not in accordance with the present
invention could not provide for the desired characteristics of the primer paint

compositions intended by way of the present invention.
Preparation of agueous alkyd emulsions:

The alkyd resins from the aforesaid examples A1 to A6, nonionic and anionic

surfactants and neutralizing agent were charged into the jacketed emulsion
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vessel and heated to 50-80° C.Thereaft er, preheated water of 50-80°C was added
gradually over the period of 30-60 min. into reaction mass under stirring using
interm ig agitator at 250-500 rpm . Initially a water in oil emulsion is form ed and
as the water addition reaches to about 60-70% of the total quantity, the
emulsion reaches to a point where inversions occurs to form an oil in water
emulsion. Then emulsion is cooled to ambient temperat ure and filtered. By using
this process, aqueous alkyd resin emulsions of present inventions were prepared
using different alkyd resins from example A1-A6 and are listed in Table 3. The

description and characteristic data of these alkyd emulsions are given in Table 4.

Table 3: Aqueous alkyd emulsion com positions:

Example No. E1 E2 E3 E4 E5

Alkyd resin 48 48 (A2) 48 (A3) 48 (A4) 48 (A3)
(A1)

Nonionic 1.5 1.5 1.5 1.5 1.5

surfactant

Anionic surfactant 1.5 1.5 1.5 1.5 0

(Non-reactive)

Anionic surfactant 0 0 0 0 1.75

(Reactive)

Neutralizing agent 0.25 0.1 0.09 0.08 0.55

Demineralized 48.75 48.9 48.91 48.92 48.2

Water

Total 100 100 100 100 100

Table 3: Continued

Example No. E6 E7 E8 E9 E10
Alkyd resin 48 (A4) 48 (A5) 48 (A6) 48 (A5) 48 (AB)
Nonionic 1.5 1.5 1.5 1.5 1.5
surfactant

Anionic surfactant 0 1.5 1.5 0 0
(Non-reactive)
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Anionic surfact ant 1.75 0 0 1.75 1.75
(Reactive)

Neutralizing agent 0.55 0.238 0.24 0.71 0.71
Dem ineralized 48.2 48.76 48.76 48.04 48.04
wat er

Total 100 100 100 100 100

E1, E2, E3, E4, E7 and E8 free from Anionic Reactive Surfactant though shows no

sig nificant

difference

in physical

changes upon inclusion of the sam e in the below exam ples.

Table 4: Physical propert ies of the alkyd emulsions

propert ies but the performance significant ly

Aqueous

alkyd

resin emulsion

E1

E2

E3

E4

E5

h)

% Solid(120°C/ 1

50.5

51.2

50.2

50.7

51.8

size (um)

Average particle

0.195

0.210

0.780

0.230

0.96

Viscosity
stormer
25°C

on

(9);

68

74

72

75

84

pH

6.8

6.6

6.9

6.7

7.9

VOC (g/lit)

25.8

26

20

19

24

Table 4: Continued

Aqueous

alkyd

resin emulsion

E6

E7

E8

E9

E10

% Solid
(1202C/1h)

52

51.1

50.9

52.6

52.1

size (um)

Average particle

0.5

0.86

0.7

1.1

0.67

Viscosity
stormer
25°C

on

(9);

81

73

74

86

83
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pH 8.1 6.3 6.1 8.2 8.5
VOC (g/ lit) 23 25 245 27 29

10

15

Primer paint com positions
Primer paint com posit ions com prise of aqueous alkyd emulsion, pigments, fillers,
biocides,

additives, in can preservat ives, water borne driers and

from 20-70% and

thickeners,
wat er. The pigment volume concent ration (PVC) ranges
preferab ly 30-55% .Primer paint form ulation is given in Table 5. Different primer
paints were prepared using agueous alkyd emulsions from exam ples (e1-£10). In
addition to that Primer compositions were also prepared using water borne
polym ers of other chemical config urations such as Acryl ic latexes i.e. Primal UC-
R64M (Dow) and pliotec SA-40 (Omnova solutions), poly urethane dispersion i.e.
Bayhyd rol UH-260 (Bayer/ Covestro) and Alkyd acrylic dispersion Resydrol 6150
(Ex Allnex). These primer paints were applied on POP surfaces at a thickness of
15-35 wn by brushing or room

4-8h. After

rolling application and allowed to dry at

temperat ure for drying of primer paints, two coats of the

commercial ly available wat er borne acry lic latex topcoat Paint was applied. The
painted surfaces were allowed to cure for seven days and evaluated for vario us

paint perfo rmance propert ies like, finish, shade discoloration and adhesion . Test

results are show n in Tables 6a/ 6b/ 6¢.

Table 5: Preparat ion of primer paint

Component Example Acceptable range(wt %)
Water Demineralized water 15-40

Pigment TiO; 5-15

Extender Clay, marble powder 10-40

Thickener Cellulosics 0.05-1.0

Surfactant Nonionic, anionic 0.5-3

Biocide Troy PI30 0.05-1.0

In can preservative Rocima 623 0.05-1.0
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Binder Aqueous alkyd resin 20-70
emulsion/Acrylic
Lat ex/ polyu rethane dispersion

(PUD)
Table 6a: Test results
Primer  paint Examples
compositions
comprising E1 E2 ES3 E4 E5
Alkyd
emulsion
(Fr:l)m dry time 6 4 5.5 6 5
Finish Smooth ~ Smooth Smooth Smooth Smooth
Shade No No Yes No Yes
Discoloration
Tape Fail Ordinary Good Ordinary  Excellent
g‘;:‘;s'on’ ﬂ(lé‘; (90-100)  (15-30)  (5-15)  (15-30)  (0-5)
removal)
Cross cut Fail Fail Ordinary  Ordinary  Excellent
adhesion
(% Paint film (90-100) (80-100) (15-30) (15-30) (0-5)
removal)
Tak>e 6b: Continued

Primer paint Examples
compositions
with Alkyd E6 E7 E8 E9 E10
emulsion from
Film dry time 6 5 6 4 5

(h)

Smooth Smoot

Finish Smooth Smooth o Smooth
Shade No Yes No Yes No
Discoloration
Tape Excellent Ordinary Ordinary Good Good
adhesion, (%
Paint film (% (0-5) (15-30) (15-30) (5-15) (5-15)
removal)
Cross cut Excellent Ordinary Ordinary Good Good
adhesion
(% Paint film (0-5) (20-30) (15-30) (5-15)  (5-15)
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Table 6¢: Test result (comparat ive exam ples)

Primer pai nt Exam ples

compositions with :

Acry lic latex/ PUD Primal UC- pliotec SA-40 Resydrol 6150 Bayhydrol
R64 M UH 260

Film dry time (h) 0.5-1 0.5-1 1-15 05-1

cinish Smooth Smooth Smooth Smooth

Shade No No No No

Discolorat ion

Tape adhesion, (% Fail Fail Fail Fail

Paint film (90-100) (80-100) (60-90) (70-90)

rem oval )

Cross cut adhesion Fail Fail Fail Fail

o . :

(% Paintfilm | g5 100) (90-100) (80-100) (80-100)

rem oval )

It is thus possible by way of the present advancem ent to provid e low VOC, air
drying aqueous alkyd emulsion which was prepared from selectively custom ized
vegetable oil fatty acid based high solid alkyd using reactive surfactant. Water
born e primer paint com position com prising said alkyd emulsion provides superior
adhesion (ASTM D 3359) on POP surface and similar type of cementitious
surfaces compare to water borne acrylic latex and puD. Designing of air-drying,
low molecular weig ht high solid alkyd from selectively custo mized vegetable oil
fatty acid was significantly special for making alkyd emulsions of the present
invent ion adapted for superior adhesion, inter coat adhesion and less shade
fading compare to other vegetable oil fatty acids (e.g. SOFA, DCOFA, LOFA)
based high solid alkyds. SOFA and DCOFA based alkyd emulsions showed no
shade fading but adhesion was inferior whereas LOFA based alkyd emulsion
showed good adhesion but showed very high level of shade fading in top coat.
Process of making of alkyd emulsion from said high solid alkyd using selective
reactive surfactant surprisi ngly significantly improved the hardness and film

adhesion as com pared to non-reactive surfact ant and other reactive surfact ants .
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We Claim :

1. Aqueous alkyd resin emulsions com prising air-drying, long oil high solid alkyds
and surfactant system involving a non-ionic surfactant and reactive anionic
surfactant and having low volatile organic compound (VOC) Content of < 30 gm /
litre and solids content of 45- 60% suitable for architectural interior water borne

primer cum sealer Paint com posit ions.

2. Agueous alkyd resin emulsions as claimed in claim 1 wherein said long oil high
solid alkyds is a reaction product of uniquely custom ized veget able oil fatty acids
(uptoci6< 7; c18:0< 3; c18:1 27; c18:2 39; c18:3 23; C20 < 0.5)
having iodine value of 120-180 gl,/100g and preferably 140-155 gl,/100g,
aromatic dicarboxy lic acid/ acid anhydride, aromatic carboxy lic acid and
polyhyd ric alcohol favouring desired performance and economy to the water

born e primer cum sealer coating com positions.

3. Aqueous alkyd resin emulsions as claimed in anyon e of claims 1 or 2 wherein
said long oil alkyds include characteristics of acid value <5mg KOH/g, oil length
of 60-80 %, a number average molecular weight ranging from 2000-4500, and

non-volatile content of 95- 100% .

4. Agueous alkyd resin emulsions as claimed in anyone of claims 1-3 wherein
said surfactant system comprises nonionic surfactant and reactive anionic

surfactant integrated with the alkyd poly mer backbon e.

5. Aqueous alkyd resin emulsions as claimed in anyone of claims 1-4 wherein
said surfactant system com prises nonionic surfact ant including poly meric di-bloc
copolymer of polyet hylene oxide and a polypropy lene oxide and reactive anionic
surfactant comprising phosphate ester of fatty alcohol ethoxylate including

unsaturation in fatty alcohol chain adapted for promoting auto- oxidative curing at
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said unsaturation points in presence of metallic driers to be integrated with the

alkyd polymer backbo ne.

6. Agueous alkyd resin emulsions as claimed in anyone of claims 1-5 that is

stable for upto 2 years and has particle sizes in the range of 0.4-0.9 micron .

7. A process for manufacturing aqueous alkyd resin emulsions as claimed in

anyon e of claims 1-6 com prisi ng the steps

provid ing said long oil high solid alkyd resinand emulsifyi ng with a surfact ant
system involving a non-ionic surfact ant and react ive anionic surfactant to thereby
provid e for said alkyd emulsions having low volatile organic compound (VOC)
Content of < 30 gm / Litre and solids content of 45-60% suitable for architectural

interior wat er borne primer cum sealer paint com posit ions.

8. A process for manufact uring aqueous alkyd resin emulsions as claimed in claim

7 com prisi ng the steps:

provid ing long oil high solid alkyd resin in about 50% by weig ht of the emulsion
emulsifying at about 50-80°C at 250-500 rpm through intermig stirrer by
involvi ng a com bination of 1: 1 ratio of non-ionic and reactive anionic surfact ants

in about 5-12 % by weight based on said alkyd,

neutralizing the emulsion thus obtained with a neutralizing agent of about 0.05-
5% weig ht based on emulsion and water to yield agueous alkyd resin emulsions

therefrom .

9. A process for manufacturing aqueous alkyd resin emulsions as claimed in
anyone of claims 7 or 8 wherein said neutralizing agent is selected from
inorgan ic/ organ ic bases such as potassium hydroxide, Ammonia (25% ) soln,
amino methyl propanol (AMP-95), di-methyl ethanolamine (DMEA), tri-ethyl

amine (TEA) or like com pounds.
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10. High solid long oil alkyd resins having acid value <5 mg KOH/g, oil lengt h of
60-80 %, a number averag e molecu lar weig ht ranging from 2000-4500, and non-

vol atile content of 95-100% .

11. High solid long oil alkyd resins as claimed in claim 10 which is a reaction
product of vegetable oil fatty acids having iodine value of 120-180 g 1,/100g
involvi ng high unsaturation fatty acids including linoleic and linolenic fatty acids,

polyhyd ric alcohols, dicarboxy lic acid, chain term inating carboxy lic acid.

12. A process for the manufact ure of high solid long oil alkyd resin as claimed in
anyon e of claims 10 or 11 obtained of reacting 55- 65 wt% veget able oil fatty
acids having iodine value of 120-180 g |/ 100g, 12-20 wt% poly hydric alcohols,
12-30 wt% dicarboxyl ic acid, 0-5% chain term inating carboxy lic acid and mixed
xylene as azeotropic solvent by heating to about 170°C-240° C until an acid

number of < 5 mg KOH/g is att ained.
13. Water borne primer cum seal er paint com positions com prising

aqueous alkyd resin emulsions as claimed in anyone of claims 1 to 6, for
application over variety of porous and nonporous substrates and specifical ly for
highly porous POP, cementitious and puttied substrates and favouring excellent
adhesion on said variety of porous and nonporous substrate as well as inter coat

adhesion betw een primer and wat er born e acry lic emulsion based top coats.

14. Water born primer coating com positions as claimed in claim 13 com prisi ng
said aqueous alkyd resin emulsions that is low VOC, low odor, free from hazards
of flam mability and solvent toxicity resulting in ease of store, handle and suitable

for use asarchitectural interior finishes.

15. Water borne primer cum sealer paint com positions as claimed in anyon e of
claims 13 or 14 comprising water soluble drier including Iron (Fe) com plex
imparting desired drying, hardness and excellent adhesion on vari ety of porous
and nonporous substrates with good inter coat adhesion between primer and

topcoat free of shade discolou ration.
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