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TI TLE : WATER BOR NE ALKYD EM ULSI ONS FOR SURFACE PRI MER

CO MPOSI TI ONS FOR ARCH I TECTU RAL I NTERI OR FI NI SH ES

Fl ELD OF THE I NVENTI ON

The present invent ion provides a low volat ile organ ic com pound (VOC) cont ent

(< 30 gm/ Lit re) alkyd em ulsions involvi ng select ive h ig h sol id a lkyds (95- 100%

so lids) obt ained of co nd ensat ion of veg et abl e o il fatty acids ( iod ine val ue of 120-

180 g l 2/ 100g) , po ly hyd ric alco ho ls, polybasic acids and mono basic acids,

adapt ed for f u rt her em ulsificat io n us ing no nion ic and react ive an ion ic su rfact ant

(poly merizabl e surfact ant ) t hrou gh EI P t ech n iq ue to obt ain st able aq ueou s alkyd

em ulsio n. Such alkyd em ulsio ns have 50-60% sol ids and part icl e size of less t han

1 micron . The alkyd em ulsion of t he present invent ion as a pri mer pai nt

composit ion att ained excel lent ad hesion propert ies on vari ety of porous and

non po rou s subst rat es and specifical ly on high ly poro us and chal ky POP and

cem ent it io us subst rat es w herei n convent ion al ly avai labl e wat er bor ne b ind ers

such as acryl ic lat exes, alkyd -acry lic dispersion and poly uret hane d ispersions

( PU D) based p r imer pai nt com posit ion s showed poor adhesio n propert ies.

Advant ag eo usly , alkyd em ulsion prepared f rom low mo lecu lar weig ht , h ig h sol id

alkyd prepared f rom fatty acid of iod ine val ue of > 120 g l2/ 100g usi ng react ive

su rfact ant improved t he pai nt f ilm propert ies such as d ry ing , seal ing , pen et rat io n

abi lity , chalk b ind ing abi lity, adhesion as w el l as coat abi lity w it h matt/ sat in/ sheen

top coats on vari ety of t he arch it ect ural int erio r subst rat es as st at ed above. Pai nt

composit ions based on such aq ueou s alkyd em ulsion s wou ld also f ind appl icat ion

for ot her po rou s and chalky cem ent it iou s su rfaces such as l ime put ty , cem ent

putty , acryl ic wal l putty , hand made putty (pu tty m ixed w it h abou t 4 - 10% raw

linseed oil/ air d ry ing enam el pai nt ) in arch it ect ural int erior f inish ing and provides

superior adhesion , flow/ level ling and hidi ng .

BACKGROUND ART

Plast er of Paris ( POP) is ext ensively used in arch it ect ural and decorat ive f inish es

to g ive smoot h and rich appearance to wal ls, ston es, wood and false cei lings. POP



is avai lable as w hit e to pal e yel low d ry powder and it is t he mixt ure of gypsu m,

dolom it e, bassan it e, quartz etc. Wat er is added to t he POP powd er to make a

past e of desi red con sist ency and app lied on su rfaces in t hick coats and t hen

sanded to give a smoot h su rface. Th is POP surface is h ig hly po rous, chalky , and

hyd rop hilic in nat ure and also POP f rom different suppl iers is different in qual ity

and com posit ion . Because of t hese charact erist ics, POP surface aft er pai nt ing ,

ex hibits many problem s such as patch iness in t he f ilm , poor f ilm ad hesion ,

brush ing marks and efflo rescent effects etc. Present ly aqueo us pai nt prepared

fro m wat er born e acryl ic em ulsions i.e. acry l ic lat exes are used for t he p r iming of

POP su rfaces. How ever, t hese acry l ic lat exes based pai nts show ed poor ad hesion

on POP surfaces and are derived fro m non - ren ewab le pet rol eum or nat ural feed

stock. For superio r adhesion and seal ing of chalky and po rou s su rfaces, solvent

born e alkyd pri mer pai nts have been used . Alkyd resi ns are derived f rom

veg et abl e or an imal o ils/ fatty acids in com b inat ion w it h polybasic acids and

polyo ls. It has ren ewab le cont ents and t here is possi b il ity of desig ning alkyd

recipes w it h very h ig h b io- ren ewabl es. However, so lvent born e alkyd s cont ain

20-60% organ ic solven ts (e.g. m ineral t urpent ine, xy len e, etc. ) for d ilut ion and

w h ich rem a in t he maj or concern w it h respect to healt h and safety especial ly for

int erior pai nt ing appl icat ion . Therefo re, t here is a need to eit her el im inat e or

m inim ize t he use of o rgan ic solvents and desig n wat erbo rne (WB) alkyds w it h

very low VOC.

Wat erbo rne alkyd dispersions/ em ulsions are know n in t he art and are

commercial ly avai labl e but no specific inform at io n is avai labl e abo ut t he low VOC

aqueo us alkyd em ulsions meant for Pri mers for porou s and nonpo rou s subst rat es

and specifical ly for h ig hly poro us and chalky POP and cem ent it io us subst rat es

w herei n co nvent io nal ly avai labl e wat er born e b inders showed poor adhesion .

US. Pat . No . 3 ,442 ,835 sol ely describes preparat ion of wat er dispersibl e alkyd by

incorporat io n of polyet hy lene glyco l ( PEG) into t he alkyd resi n back bone and

neut ral izat io n of acid grou ps to obt a in wat er sol uble alkyd dispersion .

US. Pat .No . 6 ,780 ,910, w hich descri bes an alkyd em ulsion prepared by an

em ulsio n inversion process ( EI P) t hat incl udes form ing an alkyd resi n,



neut ral izi ng resid ual acid groups, add ing surfact ant and wat er so t hat an "oi l in

Wat er" em ulsion is form ed . The alkyd d isp ersions t hus for med are described as

bei ng usefu l in wood st a ins and com mon arch it ect ural pai nts.

US. Pat . No . 6,787 ,599 discloses two- com ponent wat er pai nt syst em com prisi ng

aqueo us alkyd em u lsion . Th is prior pat ent descri bes react ing a hyd roxy -

f unct io nal alkyd em ulsion w it h a wat er- dispersibl e polyisocyanat e in a two

compon ent coat ing for mulat ion , w herei n t he alkyd resi n can be obt a ined from an

oleic or fat ty acid com ponent , a po lyval ent alcohol , a polyet her po lyol havi ng a

mo lecu lar Weig ht of 400 to 8,000, a monobasic carboxy lic acid and a

polycarboxy l ic acid or t he anhyd ride.

US. Pat . No. 3,223 ,658 descri bes ma in ly t he preparat ion of wat er based alkyd

resi n by ext ern al em ulsificat ion process us ing wat er sol uble and oil so luble

non ion ic su rfact ants and resu lt ing prod ucts.

US. Pat . No. 3 ,3 06,866 & 3,440 ,193 disclose t he preparat ion of st abl e aqueo us

em ulsio n of sty ren eat ed alkyd resi n and alkyd resi n by ext ern al em ulsificat ion

process usi ng only non ion ic su rfact ants of hyd roph ile/ lipoph i le balance (HLB)

val ue in range of 13- 17.

US. Pat . No . 3 ,979 ,346 describes t he preparat io n of aq ueo us dispersio n of alkyd

resi n comprisi ng am mon ia, polyoxyet hy len e non io nic su rfact ant cont aining two or

more rad icals of unsat urat ed fatty acid/ fatty alcohol w it h an iod ine number

between 130 and 200, toget her w it h an ion ic surfact ant cont aining carboxyl ic acid

g rou ps prepared f rom d ryi ng o il and maleic anhyd rid e, w h ich is hyd rolyzed in t he

process.

US. Pat . No . 4 ,069 ,178 descri bes t he process for t he preparat ion of wat er so luble

s il icon mod ifi ed alkyd by neut ral izi ng t he resid ual carboxy lic g rou ps and coat ing

based on t h is dispersion have improved weat her and w at er resist ance.

WO. Pat . No . 01/ 923 78 descri be mainly process for t he preparat io n of aq ueou s

em ulsio n of alkyd resi n by ext ern al em ulsificat ion tech nique us ing co mb inat ion



of non io nic and an ion ic surfact ants and neu t ral izi ng agent if necessary at hig h

speed of 200 0 rpm.

US. Pat . No. 200 7/ 0167603 descri bes t he process for t he preparat ion of wat er

so luble alkyd us ing add uct of C 1 -C4 alkoxy polyet hy lene g lycol and cycloal iphat ic

dicarboxy lic acid anhyd ride. Also process for t he preparat ion of aqueou s alkyd

em ulsio n us ing wat er sol uble alkyd as em ulsifier and use t hereof for text ile,

mineral mat eri als, met a l and wood coat ing .

EP pat ent No . 244443 6 descri bes process of preparat ion of aqueou s em ulsion of

uret hane mod ifi ed alkyd usi ng nonion ic and an ion ic su rfact ants.

EP pat ent No. 22028 1 describes aqueo us pai nt composit ion comprisi ng alkyd

em ulsio n (acryl ic- alkyd/ sty ren e- acry lic alkyd) , opaq ue poly mer (organ ic

ext end er) , one or more pig ments to provide high g loss deco rat ive and prot ect ive

coat ings for variou s subst rat es.

US. Pat . No . 2008/ 0188588 describes t raffic pai nt com posit io n com prisi ng hig h

so lid aqueo us em ulsion of alkyd resi n derived from nat ural oil and non ion ic &

an ion ic su rfact ants and pig ments which may meet t he federal st andards for

t raffic pai nt as set fort h in Fed eral specificat ion TT- P- 1952B.

US. Pat . No . 2009/ 0004468 descri bes pri mer form ulat ion for com posit e bu ildi ng

mat erials com prisi ng acryl ic lat ex polym er of g lass t ransit io n temperat ure abou t

50-70 C to improve ad hesion and act as weat her -guard and a hyd rophob ic

t reat ment to a ll surfaces of t he com posit e bu ildi ng mat eri als upon appl icat ion .

WO. Pat . No. 2014/ 146049 describes t he preparat ion of react ive polyoxyal kyel e

em ulsifi ers fro m sty ren at ed phenols and al ly glycidy l et her and maki ng of alkyd

em ulsio ns usi ng t hese em ulsifiers. Met al top coat coat ing com posit ion com prisi ng

said aqueo us alkyd em ulsio n improves dry ing , hard ness and wat er resist ance of

coat ing .

US 20140272 156 d iscloses an aqueou s alkyd resi n coat ing co mposit ion ,

comprisi ng (a) at least one alkyd resi n as a dispersed phase; (b) an em ulsifier

based on sty renat ed phenols t hat have been convert ed into react ive su rfact ants



by f irst react ion w it h one or more equival ents of an al ly lg lycidyl et her to provide

pendant a lly l g rou ps and t hen oxyal kyl at ed and (c) wat er. Such react ive

su rfact ants are chem ical ly d ist inct as unsat urat io n are cont r ibuted by al ly l groups

unlike t he unsat urat ion from t he fatty alcohol chain.

It is t hus apparent fro m t he afo resaid prior arts t hat pai nt co mposit ions

comprisi ng wat erbo rne alkyd em u lsio ns have not been desig ned for variety of

poro us and non po rou s subst rat es and specifical ly for h ig hly porou s POP,

cem ent it io us and put t ied subst rat es. It is also not ewo rt hy t hat convent ion al ly

avai labl e wat er bo rne po ly mers l ike acry l ic lat ex , alkyd acry l ic dispersions and

polyu ret hane dispersion based pai nt s showed poor adhesion on POP and s imilar

k ind of hig hly poro us cem ent it iou s subst rat es.

Therefo re, t here was a need t o desig nsi ng le com pon ent a ir dryi ng , low VOC

aqueo us alkyd em ulsion s for p r imer cum seal er appl icat io n over poro us and

non po rou s subst rat es w hich can provid e excel lent adhesion and enhance t he

durabi lity of t he arch it ect ural pai nt ing syst em .

OBJECTS OF THE I NV ENTI ON

The basic obj ect of t he present invent io n is to sy nt hesize a low VOC aqueo us

alkyd em u lsio n based on air-dry ing , long o il h igh sol id alkyd meant for wat er

born e Pri mer Pai nt com posit ion for appl icat ion over variety of porou s and

non po rou s subst rat es and specifical ly for h ig hly po rou s POP, cem ent it iou s and

putt ied subst rat es.

It is anot her obj ect of t he present invent io n to provid e for said aq ueo us alkyd

em ulsio n and a process of sy nt hesis t hereof .

It is anot her obj ect of t he present invent io n to provide for said s ingl e com pon ent

a ir-dry ing long o il, hig h sol id alkyd and a process for sy nt hesis t hereof .

It is yet anot her obj ect of present invent ion to provid e for said pri mer cum sealer

pai nt com posit io n involvi ng said aqueou s alkyd em ulsion w h ich imparts excel lent



adhesion on vari ety of po rous and non porou s subst rat e as w el l as int er coat

adhesion betw een p r imer and wat er born e acry lic em u lsio n based top coat s.

It is yet anot her obj ect of t he present invent ion to use wat er so luble d r ier

comprisi ng I ron (Fe) comp lex w h ich improves d ry ing and hard ness of p r imer

pai nt com posit ion as wel l as provides no/ neg lig ibl e shade d isco lo rat io n in t he WB

top coat pai nt .

It is yet anot her obj ect of t he present invent ion to provide for said aqueou s alkyd

em ulsio ns and wat er bo rne p r imer coat ing com posit ions t hereof t hat would have

low VOC, low odor, free from hazard of f lam mabi lity and so lvent tox icity , easy to

hand le and c lean up aft er use.

It is st ill anot her obj ect of t he present invent ion t o provide for said wat er bo rne

p r imer pai nt com posit ion s com prisi ng said aqueous alkyd em ulsion s for

appl icat io ns as pri mer cum seal er for excel lent ad hesion on variety of po rou s and

non po rou s subst rat es such as POP, cem ent it io us, met al and ot her p last eri ng/

level ing inorgan ic mat eri als such as lime putty, cem ent putty , acry lic wal l putty,

hand made putty etc. for arch it ect ural int erior f in ishes .

S U M M ARY O F T H E I NV ENT I O N

Acco rd ing to t he basic aspect of t he present invent io n t here is provided an

aqueo us alkyd resi n em ulsions com prisi ng air-d ryi ng , long o il h ig h sol id alkyds

and su rfact ant syst em invo lvi ng a non - io nic surfact ant and react ive an ion ic

su rfact ant and havi ng low vol at ile organ ic compou nd (VOC) Cont ent of < 30 gm /

l it re and sol ids cont ent of 45- 60% su it abl e for arch it ect ural interio r wat er born e

p r imer cum seal er Pai nt com posit ions.

Preferab ly an aqueo us alkyd resi n em u lsio ns is provided w herei n said long oi l

h igh sol id a lkyds is a react ion prod uct of uniquely custom ized veg et able o i l fatty

acids (up to C 1 6 < 7; C 1 8:0 < 3; C 1 8: 1 27 ; C 18:2 39; C 1 8:3 23 ; C20 <

0.5) havi ng iod ine val ue of 120 - 180 gl2/ 100g and preferably 140 - 155 g l2/ 100g ,

arom at ic dicarboxy lic acid/ acid anhyd ride, arom at ic carboxy l ic acid and



polyhyd ric alcohol favou ring desi red perform ance and econom y to t he wat er

born e pri mer cum seal er coat ing composit ions.

Mo re preferably in said aqueou s alkyd resi n em ulsions said lo ng oil alkyds incl ude

charact erist ics of acid val ue < 5mg KOH/ g, o i l lengt h of 60 -80 % , a number

average mo lecu lar weig ht rang ing from 2000-450 0, and non -vol at ile cont ent of

95- 100% .

Acco rd ing to anot her preferred aspect of t he present invent ion t here is provided

an aqueou s alkyd resi n em ulsio ns wherei n said su rfact ant syst em com prises

non ion ic su rfact ant and react ive an io nic su rfact ant int eg rat ed w it h t he alkyd

polym er backbon e.

Preferab ly in said aqueou s alkyd resi n em ulsions said su rfact ant syst em

comprises nonion ic su rfact ant incl uding poly meric di-block copolym er of

polyet hy len e ox ide and a polypropyl ene ox ide and react ive an ion ic surfact ant

comprisi ng phosph at e est er of fatty alcohol et hoxyl at e incl ud ing unsat urat ion in

fatty alcohol chai n adapt ed for prom ot ing auto- oxidat ive cu r ing at said

unsat urat ion poi nts in presence of met al lic d r iers to be int eg rat ed w it h t he alkyd

polym er backbon e.

Advant ag eo usly said aqueou s alkyd resi n em ulsions are st able for upto 2 years

and has part icle sizes in t he rang e of 0.4-0.9 m icro n.

It is t hus t he pri mary f ind ing of t he present invent ion t hat wat er bo rne pr imer

pai nt com posit ion s com prisi ng low VOC, air-dry ing , aqueou s alkyd em ulsion s

provid e excel lent adhesio n and peel fai lure of a topcoat when appl ied to t he

highly po rou s and chalky POP and s imilar subst rat e and works w ell for non porou s

subst rat es as w el l. Such aqueou s alkyd em ulsio ns are prepared from air-dry ing ,

long o i l, high sol id a lkyd which is obt a ined fro m sel ect ively custom ized veg et abl e

oil fatty acid (CVOFA) , aro mat ic dicarboxy lic acid , arom at ic carboxy l ic acid and



polyo l. Th is low mo lecu lar w eig ht , t herm osett ing , h ig h sol id alkyd impart s bett er

subst rat e wett ing and penet rat ion as compared to t herm opl ast ic po ly mers such

as acry lic lat exes, alkyd-acry lic dispersion and poly uret hane dispersions et c.

Aft er d ry ing , t his low Tg alkyd polym er f ilm beco mes h ig h Tg poly mer f i lm due to

fo rm at io n of ox id at ive crossl inked netwo rk w h ich imparts hard ness and excel lent

adhesion .

It was t hus su rp risi ngly fou nd t hat t he aqueo us alkyd em ulsion of t he present

invent ion in involvi ng t he speci al sel ect ive h ig h sol id alkyd toget her w it h react ive

em ulsify ing su rfact ant f u rt her improves f ilm adhesio n w herei n said react ive

em ulsify ing su rfact ant in incl uding phosph at e est er of fat ty alcoho l et hoxy lat e

incl ud ing unsat urat io n in fatty alcohol chain can co- cu re w it h t he speci al alkyd

polym er of t he present invent io n at said unsat urat ion po ints in presence of

met allic d r iers to be int eg rat ed w it h t he alkyd po ly mer backbo ne and t hus

becom es a part of t he coat ing .

Hence, it can not be m ig rat ed on su rface or ext ract ed by w at er w hich avoids t he

pitt ing , deg radat io n and loss of adhesio n of t he coat ing .

Since t he su rfact ant reacts on app licat ion lead ing to loss of its orig inal charact er

as em ulsifi er w h ich in turn resu lts in enhanced wat er resist ance perfo rm ance of

t he aqueou s alkyd resi n em ulsion based coat ing com prisi ng of met a llic driers.

Advant ag eo usly , t he aq ueou s alkyd resi n em ulsion is also st ab le for upto 2 years

involvi ng a part icl e size in t he rang e of 0 .4-0.9micron w h ich cou ld not be

ach ieved w it h ot her react ive surfact ants.

Apart fro m Maxem ul 6112 (phosph at e est er of fatty alcohol et hoxy lat e) w h ich

imparts t he desi red advant ageo us aspects of t he present invent ion , few more

react ive an ion ic su rfact ants such as S I POM ER COPS- 1™ (al lyloxy hyd roxypropy l

su lphon at e) , S I POMER COPS- 3™ (al ly et her phosph at e, am mon ium salt ) fro m

Solvay and Adeka Reasope SR- 20 (an ion ic surfact ants of et her su lphat e) from

M/ S Adeka, Japan were invest igat ed w h ich resu lt ed into unst abl e alkyd em ulsio n

and larger part icle size.



Acco rd ing to anot her aspect of t he present invent ion t here is provided a process

for manufact ur ing aqueo us alkyd resi n em ulsions com prisi ng t he st eps

provid ing said long o i l h igh so lid alkyd resi n and em ulsifyi ng w it h a su rfact ant

syst em invo lvi ng a non - io nic su rfact ant and react ive an io nic su rfact ant to t hereby

provid e for said alkyd em ulsions havi ng low vol at ile organ ic com pou nd (VOC)

Cont ent of < 30 gm / Lit re and sol ids cont ent of 45-60% su it abl e for arch it ect ural

int erior wat er bo rne pri mer cum seal er pai nt com posit io ns.

Preferab ly in said process for manufact u r ing aqueou s alkyd resi n em ulsions t he

sam e comprises t he st eps:

provid ing long o il hig h so lid alkyd resi n in abou t 50% by weig ht of t he em ulsion

em ulsify ing at abo ut 50-80°C at 250 -500 rpm t hrou gh int erm ig st irrer by

involvi ng a com b inat ion of 1: 1 rat io of non - ion ic and react ive an ion ic su rfact ants

in abo ut 5- 12 % by w eig ht based on said alkyd ,

neut ral izi ng t he em ulsion t hus obt ained w it h a neut ral izi ng agent of about 0.05 -

5% weig ht based on em ulsion and wat er to y ield aq ueou s alkyd resi n em ulsions

t herefrom .

Mo re preferably , a process for manufact ur ing aqueo us alkyd resi n em ulsions is

provid ed w herei n said neut ral izi ng agent is sel ect ed from inorgan ic/ org an ic bases

such as pot assi um hyd rox ide, Am mon ia (25% ) sol n, am ino met hy l propanol

(AMP- 95) , di-met hyl et hano lam ine ( DMEA) , t r i-et hy l am ine (TEA) or like

compou nds.

Acco rd ing to anot her aspect of t he present invent ion t here is provided a h ig h

so lid lo ng oil alkyd resi ns havi ng acid val ue < 5 mg KOH/g, o i l lengt h of 60 -80 % ,

a number average mo lecu lar weig ht ran g ing from 200 0-450 0, and non -volat ile

cont ent of 95- 100% .

Preferab ly said h ig h sol id long o il alkyd resi ns is provided w hich is a react ion

prod uct of veget ab le oil fatty acids havi ng iod ine val ue of 120- 180 g l2/ 100g

involvi ng h ig h unsat urat ion fatty acids incl ud ing linol eic and linolen ic fatty acids,

polyhyd ric alco ho ls, dicarboxy l ic acid , chain term inat ing carboxy lic acid .



Acco rd ing to anot her prefer red aspect a process for t he manufact ure of h ig h sol id

long oil alkyd resi n t he sam e is obt ained of react ing 55- 65 wt% veg et abl e o il

fatty acids havi ng iod ine val ue of 120- 180 g l2/ 100g , 12-20 wt% poly hyd ric

alcohols, 12-30 wt% dicarboxy lic acid , 0-5% chai n term inat ing carboxy lic acid

and mixed xy lene as azeot ropic solvent by heat ing to abo ut 170°C-240 °C unt il an

acid number of < 5 mg KOH/g is att a ined .

Acco rd ing to anot her aspect of t he present invent ion t here is provided a wat er

born e pri mer cum seal er pai nt com posit ions comprisi ng

aqueo us alkyd resi n em u lsio ns as c laimed in anyon e of c laims 1 to 6, for

appl icat io n over vari ety of poro us and non poro us subst rat es and specifical ly for

h ig hly po rou s POP, cem ent it io us and put t ied subst rat es and favo ur ing excel lent

adhesion on said variety of poro us and non po rou s subst rat e as wel l as int er coat

adhesion betw een p r imer and wat er born e acry lic em u lsio n based top coats.

Preferab ly a w at er born p r imer coat ing com posit ions is provided com prisi ng said

aqueo us alkyd resi n em ulsions t hat is low VOC, low odor , free fro m hazards of

f lam mabi lity and solvent tox ici ty resu lt ing in ease of sto re, hand le and su it able

for use as arch it ect ural interio r f inishes.

Mo re preferably a wat er born e p r imer cum seal er pai nt com posit io ns is provid ed

comprisi ng wat er sol uble d r ier incl uding I ron (Fe) comp lex impart ing desi red

d ryi ng , hard ness and excel lent adhesion on vari ety of po rou s and non porou s

subst rat es w it h good int er coat adhesion between pri mer and t opcoat f ree of

shade d iscolou rat ion .

In acco rdance w it h t he aspect of t he present invent ion , aqueo us alkyd em ulsio ns

prepared by t he process com prisesof :

1) a st ep of fo rm ing a low mo lecu lar w eig ht , hig h so lid alkyd (95- 100%

so lid) by co ndensat ion react ion of fatty acids of dry ing / sem i dry ing oils,

arom at ic dicarboxy lic acid , mono f unct ion al carboxy l ic acid and polyol .

2) a st ep of fo rm ing aqu eou s alkyd em ulsion by EI P tech niq ue us ing

comb inat ion of nonion ic surfact ant and react ive an ion ic su rfact ant and

neut ral izi ng agent .



Acco rd ing to anot her aspect of t he present invent ion , aqueo us alkyd em u lsio ns

have been desig ned w hich are su it abl e for pri mer cum sealer coat ing

co mposit io nsco nsist ing of pig ments, f illers, t hicken ers, add it ives, biocides, in can

preservat ives and wat er born e driers.

In anot her aspect of t he present invent io n, wat er bo rne d r ier types and t hei r

co mposit io n is uniquely form ulat ed for t he p r imer pai nt composit ion to impart

good d ry ing , intercoat adhesio n w hile havi ng no impact on t he color/ shad e

appearance of t he coat ing syst em com prisi ng of alkyd em ulsio n based p r imer

and acry lic lat ex based top coat .

Typical ly such coat ing com posit ions can be desig ned and appl ied to ach ieve d ry

f i lm t hickn ess ( DFT) of 10-20µιη in 1 coat for p r iming / seal ing of vari ety of

poro us and non po rou s subst rat es such as POP, cem ent it iou s, met al and ot her

p last eri ng/ level ling cem ent putt ies us ing bru sh/ rol ler as appl icat ion equipment .

DETAI LED DESCRI PTI ON OF THE I NVENTI ON

As discussed herei nbefo re, t he present invent ion provides preparat ion of aqueo us

alkyd em ulsion s for low VOC pri mer cum sealer pai nt com posit ion s w h ich impart

excel lent adhesio n and prevent peel fai lure of topcoat w hen app lied to t he vari et y

of po rou s and non porou s subst rat es su ch as POP, cem ent it iou s, met al and ot her

p last eri ng/ level ing putt ies.

Advant ag eo usly , low mo lecu lar weig ht , high sol id alkyd is prepared from

sel ect ively custo m ized veg et abl e oil fatt y acid co mposit io n ( iod ine val ue of 140 -

155 g l2/ 100g) , arom at ic dicarboxy lic acid , aro mat ic carboxy lic acid and polyol

for maki ng aqueo us alkyd em ulsion w h ich impart ed excel lent subst rat e wett ing

and pen et rat io n and Tg of t he f i lm increased dur ing t he cu r ing of t he coat ing

t hrou gh auto ox id at ive cross- link ing react ion resu lt ing in t he desi red good dry ing ,

hard ness and adhesion of t he f i lm.



Most advant ageou sly , use of react ive em ulsify ing su rfact ant for preparat ion of

aqueo us alkyd em ulsion f u rt her improv ed f ilm adhesion . React ive su rfact ant

cont a in unsat urat ed fatty acid/ fatty alcohol pro mot ing react ion at unsat urat ion

poi nt and it becom ing int eg ral part of t he alkyd poly mer backbo nepost auto-

oxidat ive cu r ing in presence of met a llic dr iers. Th is prevents m ig rat ion of t he

su rfact ant to t he surface red uc ing wat er sensit ivity to t he f ilm com pared to t he

convent ion al surfact ant s. Th is f u rt her enhances t he hard ness and ad hesion

propert ies of t he pai nt .

In an em bod iment of t he present invent ion t he process steps comprises of t he

fo llow ing :

In st ep 1, a ir-dry ing , low mo lecu lar weig ht , high so lid alkyd (95- 100% sol id) was

prepared by condensat ion react ion of fatty acids of dry ing / sem i dry ing o ils,

arom at ic dicarboxy lic acid , arom at ic carboxy lic acid and pol yol which

provid ed excel lent subst rat e wett ing/ penet rat ion and adhesio n.

In st ep 2, t he said air-dry ing high sol id alkyd was ext ernal ly em ulsified by EI P

tech nique us ing com b inat ion of non ion ic surfact ant and react ive an ion ic

su rfact ant and neut ral izi ng agent to obt ain very low VOC (< 30 g/ lit .) aqueo us

alkyd em ulsion . Aft er cu r ing , react ive su rfact ant becom es int eg ral part of alkyd

polym er netwo rk and does not m ig rat e to t he f ilm su rface which improved t he

f i lm propert ies such as hard ness, ad hesion and red uced wat er sensit ivity .

Water bo rne pri mer pai nt com posit ion s were prepared us ing said aqueou s alkyd

em ulsio n, pig ments, f illers, t hicken ers, add it ives, biocides, in can preservat ives,

wat er born e dr iers and wat er etc. Such pr imer pai nts has very low VOC (< 20

g/ lit .) cont ent and when appl ied at DFT of 15-35 µιη provided excel lent adhesio n

on porou s and non poro us subst rat es as wel l as int er coat ad hesio n between

pr imer and wat er born e top coats. Whereas pri mer composit ions based

onco nvent ion al ly used acry l ic lat exes and ot her wat erborn e po ly mers exhibit ed

poo r adhesion on highly porou s and chalky subst rat es like Plast er of Paris which is

a d ist inct ive feat ure and special f ind ing of t he present invent io n.



Plast er of Paris is widely used in decorat ive f inishes to give smoot h and rich

appearance to wal ls, ston es, wood and false cei lings. POP su rface is highly

poro us, chalky , and hyd roph ilic in nat ure and due to t hese charact erist ics, POP

su rface aft er pai nt ing , exhibits many prob lem s such as patch iness in t he f ilm,

poo r f ilm adhesion , brush marks and efflo rescent effects. Pri mer composit ions for

such arch it ect ural f inishes are req uired t o be desig ned to int eg rat e w it h t he

subst rat e and tolerat e above ment ion ed probl ems.

The present invent ion relat es to air dry ing s ing le com ponent wat er bo rne pai nt

composit ions for prov id ing good adhesion on POP su rface in decorat ive

arch it ect ural int erior f inishes as w el l as have broad ut ilit y for pri ming of different

su rfaces such as met al and different cem ent putt ies etc. The wat er born e Pri mer

pai nt com posit io ns ment io ned here essent ial ly com prise of aqueou s alkyd

em ulsio n, pig ments, f illers, t hicken ers, add it ives, biocides, in can preservat ives,

wat er born e dr iers and wat er etc especi al ly desig ned for arch it ect ural int erior

f inish es.

One of t he pr inci ple aspects of t he present invent ion rel at es to t he develop ment

of wat er bo rne po ly meric b inder syst em for pr imer pai nt com posit ion s com prisi ng

of aqueo us alkyd em ulsion w it h wat er bo rne met allic d r iers. Aq ueou s alkyd

em ulsio n co mposit ion accord ing to t he invent ion is prepared in two st eps as

follows:

In t he f irst st ep of form ing t he alkyd resi n of t he present invent ion , veget ab le o i l

fatty acid , an aro mat ic/ cycloal iphat ic carboxy l ic acid , aro mat ic dicarboxyl ic acid

or anhyd rid e are react ed w it h an excess of polyol . In order to ach ieve air dry ing

and bett er flow and level ling propert ies, long and med ium o il alkyd form ulat ion s

are prefer red . Mo reover, long oil alkyd provides add it ion al advant age of low er

viscosity at high sol ids as com pared to sho rt / med ium o i l alkyd . Alkyd Oi l lengt h

was varied from 50-80% and acid val ue was kept < 10 mg KOH/g w it h hyd roxy l

val ue of 20-50 mg KOH/ g. The viscosity of t he resi n at 95-97% sol id on Gard ner

Visco met er at 25° C was observed at Y-Z7 and preferably Z1-Z4 .



Veget abl e oil fatty acids su it able for use in t he present invent io n incl ude mixt ure

of al iphat ic sat urat ed / unsat urat ed fatty acids such as pal m it ic, st eraric, oleic,

lino leic and linolen ic acid . However am ount of sat urat ed fatty acids is kept to as

low as possib le to faci litat e max imum unsat urat ion in alkyd chain lead ing to auto-

oxidat ive cross- link ing in presence of met a l lic driers. Preferred fatty acids

incl ud e, but are not lim it ed to, soybean oil fatty acid (SOFA) , dehyd rat ed casto r

oil fatty acid (DCOFA) , t ung o il fatty acid ,linol eic acid , tall o il fatty acid (TOFA) ,

and linseed o i l fatty acid (LOFA) etc. Fatty acids havi ng high unsat urat io n i.e.

iod ine val ue of 130- 180 g l2/ 100g are part icu larly preferred . The amount of

veg et abl e oil fatty acid used is gen eral ly from 50 -70% by weig ht , preferably 55-

65% based on tot a l ing red ients. Select ively custom ized veget abl e o il fatty acid

(app rox imat e fatty acid composit ion % : up to C 1 6 < 7; C 18:0 < 3; C 1 8: 1 27 ;

C 18:2 39 ; C 1 8:3 23 ; C20 < 0.5) havi ng iod ine val ue of 140- 155 gl2/ 1OOg is

preferred for t he present invent ion . How ever, soybean o il fatty acid , linseed o il

fatty acid or dehyd rat ed castor oil fatty acid , cotton seed o i l fatty acid , Niger seed

oil fatty acid , tobacco seed oil fatty acid , rubber seed o i l fatty acid or any ot her

d ryi ng / sem i d ryi ng o i l fatty acids may also be used . Su it abl e arom at ic

dicarboxy lic acids or anhyd rides t hereof incl ude isopht hal ic acid ( IPA) ,

t erep ht hal ic acid (TPA) , pht hal ic anhyd ride (PAN) or ot her aro mat ic or

cyclol iphat ic acid anhyd rid e alo neo r in com b inat io n, but t he prefer red one is

isopht hal ic acid . The am ount of aro mat ic dicarboxy lic acid can vary f rom 10-20%

of tot al ing red ients, preferably 12- 16% based on tot al ing red ients. Su it abl e mono

f unct io nal carboxy lic acids such as benzo ic acid , abiet ic acid (Rosi n) , cycloh exan e

carboxy l ic acid may be used as chai n term inato r, but preferred one is benzoic

acid . The amount of arom at ic carboxy l ic acid can vary f rom 0-7% of tot al

ing red ients, preferab ly 0-5% based on tot a l ing red ients.

Isopht hal ic acid is preferably used as dibasic acid for alkyd synt hes is apart fro m

pht hal ic anhyd ride. In t he present invent io n, isopht hal ic acid has been preferred

over ot her carboxy lic acids/ anhyd rides in order to make t he alkyd resi n for

bett er hard ness, super io r f i lm property and enhanced t herm al and hyd ro lyt ic

st abi lity of t he resi n.



The po lyols su it abl e for t he pract ice of t h is invent ion incl ude poly hyd ric alcohols

havi ng two or more hyd roxy l g rou ps per mo lecu le. There are many polyo ls know n

in the art , or mixt ures t hereof, such as t r imet hyl pent aned iol (TMPD) , d iet hy lene

glycol ( DEG) , neopenty lg lyco l (NPG) , glycerol , pent aeryt hrit o l ( PE) ,

t r imet hy lol et hane (TM E) , t r imet hylol propan e (TMP) and t he like. In t h is

invent ion , pent aeryt hritol is used as polyol in amount of 10-25% , preferab ly 12-

20% based on tot al ing red ient s.

In t he f irst st ep , h ig h sol id a lkyd resi ns are prepared by charg ing t he veget abl e

oil fatty acid , pent aeryt hritol , isop ht hal ic acid , benzoic acid , and mixed xy len e as

azeot ropic solvent into a react ion vessel . React ion vessel is equipped w it h a

tem perat ure cont ro ller, heat ing mant le, nit rog en pu rger, overh ead st irrer and

Dean St ark assem bly . The react io n charge is heat ed at 170°C for 1 h and

t hereaft er react ion tem perat ure is increased from 170 to 240 °C in 5-8 h unt il an

acid number < 10mgKOH/g is obt a ined . The mixt ure is coo led to room

tem perat ure.

In t he second st ep , aq ueou s alkyd em ulsion s are prepared i.e. st able oil in wat er

em ulsio n by EI P tech n ique us ing com b inat ion of nonio nic su rfact ant , an ion ic

su rfact ant and neut ral izi ng agent .

Acco rd ing ly, t he present invent io n provides aqueou s em ulsion s of alkyd resi n

comprisi ng of em ulsifiers havi ng at least one non ion ic su rfact ant . The term

non ion ic su rfact ant used in t he present invent io n refers to branch ed , mixt ure of

branch ed , linear alcohol alkoxy lat es, et hy lene ox id e (EO) / propyl ene ox id e (PO)

copo ly mers of alky lphenols, fatty alcohols, fatty acids, fatty am ines and fatty

am ides etc. Alt hou gh em ulsificat ion can be ach ieved us ing non ion ic surfact ants

on t heir ow n, effect ive and st ab le em ulsion is obt ained w hen t hey are used in

comb inat ion w it h an ion ic su rfact ants such asphosph at e est ers, et her

carboxy lat es, alky l et her su lphat e, alky l ary l su lphon at es or mixt ures of t hese

types of an io nic su rfact ants.



In t he present invent ion , part icu larly prop riet ary surfact ants fro m M/ S Croda

such as po ly meric non io nic su rfact ant (h ig h mo lecu lar weig ht , non ion ic poly meric

d i- bloc copoly mer essent ial ly consist ing of a po lyet hyl ene ox ide and a

polyp ropy lene ox id e) and poly meric an ion ic su rfact ant are used in com b inat ion .

However, preferent ial ly comb inat ion of prop riet ary su rfact ants fro m M/ S Croda

such as poly meric non ion ic su rfact ant (Max em u1 101/ 740 1) and react ive an ion ic

su rfact ant (Max em ul 6112, Phosp hat e est er of Fatty alco ho l et hoxy lat e) are used .

The w eig ht rat io of non io nic surfact ant to an ion ic su rfact ant is usual ly fro m 90: 10

to 10 :90, desi rably 70 :30 to 30 :70 , and part icu larly 50 :50 has been em ployed in

t he present invent ion .

Neu t ral izi ng agent s su it abl e for use in t he pract ice of t his invent ion incl ude

inorgan ic/ organ ic bases such as pot assi um hyd rox ide, Am monia (25% ) sol n,

am ino met hyl propanol (AMP- 95) , di-met hyl et hanol am ine (DMEA) , t r i-et hyl

am ine (TEA) etc. Prefer red neut ral izi ng agent for t he present invent ion is DMEA.

Amount of neut ral izi ng agent typical ly varies from 0.05 t o 5% by w eig ht of t he

em ulsio n. The amount of neut ral izi ng agent is used t o neut ral ize t he f ree acid ity

of alkyd resi n w h ich affect t he HLB of t he resi n and hence compat ibi lity w it h t he

em ulsifi er . Alt hou gh, in pract ice, t he amount of neut ral izi ng agent used w ill

norm al ly be suffici ent to ach ieve pH w it hin a desi red range in t he prod uct

em ulsio n. Desi rab ly t he prod uct em ulsion w ill typical ly have a pH of 3-9 and

preferab ly 5-8 .5 .

In t he present invent ion , aqueous alkyd em ulsions typical ly cont ain 40- 60% ,

more usua lly 45- 55% and part icu larly abo ut 50% by weig ht of t he em ulsifi ed

alkyd .

The tot al am ount of su rfact ant s i.e. non ion ic and an ion ic used as em ulsifiers in

t h is invent ion typical ly varies from 3- 15% and abou t 5- 12% prefer red by weig ht

based on em ulsifi ed alkyd resi n. In general , alkyd em ulsion s of larger averag e

part icl e size are obt ained w it h lower amounts of em ulsifi er . How ever , excess

amount of em ulsifi ers leads to inferior dryi ng and wat er resist ance of t he f i lm .



Aqueou s alkyd resi n em ulsio ns were made by t he EI P met hod in a st ainless st eel

vessel usi ng an IKA RW 20.n mixer equipped w it h an int erm ig st irrer at a

rot at ion al speed of 250 -500 rpm . Alkyd resi n, surfact ants and neut ral izi ng agent

were charged into t he em ulsion vessel . The mixt ure was slow ly heat ed to 50-

60°C and into t his mass preh eat ed wat er of 60- 80° C was added grad ual ly und er

st irri ng . Temperat ure dur ing em ulsificat ion process is maint ained at 50-80°C.

In it ial ly a wat er in oil (alkyd) em ulsio n is form ed and t he viscosity of t h is

em ulsio n increases as more wat er is added up to a max imum at or near t he

inversion poi nt . Wit h t he add it io n of more wat er , t he em ulsion will reach a poi nt

where inversion occu rs to form an o i l (alkyd) in wat er em ulsion . Aft er inversio n,

t he viscosity usu al ly fal ls and f u rt her rem a ining wat er is added rel at ively quickly .

Then em ulsion is cool ed to am bient tem perat ure (25- 35° C) and f ilt ered . Prepared

aqueo us alkyd em ulsions are charact erized by % sol id , viscosity , part icl e size and

pH.

Part icl e size of aqueo us alkyd em ulsio n was measu red usi ng a Malvern Zet asizer

4 (coveri ng t he size range of 50 nm to 1 ) and t he part icl e size report ed as

cumulat ive Z-average (Z- av) in nm. The aqueo us alkyd em ulsions of t he

invent ion have an average part icl e size in t he range of 0.1 µιη - 1µιη and

freq uent ly in t he range of 0.25 µιη - 0.75 µητι . Viscosity of t he em ulsion was

measu red us ing a brookfi eld (model KU- 2) visco met er at 25° C.

In t he present invent ion , wat er so luble met a llic driers are employ ed to accelerat e

t he conversion of coat ing into cross- linked dry f i lm t hrou gh auto ox id at ive

polym erizat ion . So me of t he preferred dr ier com b inat ions em ployed in cont ext

w it h t he present invent ion are Oct a-Sol igen® 421 aqua (Co : 2 .4 % , Zn: 2.57 %

and Zr: 5 .85 % ) , ADDITOL® VXW 620 6 (Co : 5 % , Li : 0.22 % and Zr: 7 .5 % ) ,

Borch i® OXY- Coat 1101 ( Fe com plex) and Bo rch i® OXY - Coat 1301 ( Fe

comp lex) . I ron (Fe) com p lex based wat er sol uble d irer is preferably used as it

provid ed no/ neg l ig ible shade discolorat ion of t he Acryl ic lat ex based top coat as

compared to Cobalt (Co) based d r ier.



The aqueo us alkyd em ulsions of t he invent ion are used t o make wat erborn e

pai nts by m ix ing w it h at least one separat ely prepared pig ment dispersion . Th is is

very wel l know n met hod by t hose ski lled in t he art -oft en cal led " letdow n" -

typical ly carri ed out under gent le ag it at ion . The success of t he letdow n st ep

depends on ach ievi ng an int imat e int erm ing ling of t hese two disparat e part icle

syst em s to y ield a st ab le and unifo rm overal l part icl e suspension (t he alkyd -

based pai nt ) and t he em ulsions of t h is invent ion can be effect ively used in such

syst em s.

The invent ion f u rt her incl udes a wat erbo rne p r imer pai nt composit ion w hich

comprises of aqueo us alkyd em ulsion as ment io ned above. The opt im um

perfo rm ance of such pa int com posit ion can be ach ieved by incorporat ing ot her

ing red ients such as pig ments, f i llers, t hicken ers, add it ives, biocides, in can

preservat ives, wat er bo rne d r iers and wat er .

Pig ment vol ume concent rat ion ( PVC) of aforesaid pri mer com posit ions may vary

fro m 10-70% and preferably 20-55% . How ever PVC of such com posit ions w ill

largely depend on type of pig ments and ext enders sel ect ed in add it ion to t heir o il

absorpt io n val ue and nat ure of alkyd em ulsio n used .

A wat er bo rne p r imer fo rm ulat io n descri bed herei n, may be appl ied by met hods

know n in the art , incl uding bru sh ing , spray ing , dabbi ng , and rol ling etc. The

p r imer fo rm ulat io n was appl ied on POP and s imilar type of cem ent it ious surfaces

at a t hickn ess of 15-35 µιη and preferably at 20-30 µιη . The relat ive t hickness of

such coat ing wou ld largely depend on t he mat eri al and its use. However t he

t hickn ess may be ach ieved in a s ing le coat or by add it ion al consecut ive coat s.

Aft er app licat io n of t he p r imer form ulat io n to the desi red t hickness, pai nt f ilm is

cu red by auto ox idat ive cross- link ing . In gen eral , ox id at ive crossl inki ng of an

alkyd resi n is affect ed by am b ient t em perat ure and hum id ity/ mo ist ure present in

t he envi ron ment/ subst rat e. The p r imer pai nts prepared w it h un iq ue composit ion

of aforesaid aqueou s alkyd em ulsions fo rm t he d ry f i lm even w it h moist ure level

up to 25% present in t he POP subst rat e.



In ord er to st udy adhesion perfo rm ance, subst rat e to be coat ed is eit her su it ably

prepared w it h a putty or coat ed direct ly w it h t he said aqueo us alkyd em ulsion

based Pri mer composit ions. In add it ion to t he non porou s subst rat es, elaborat e

perfo rm ance test ingof t he said wat er born e p r imer composit ionswere carri ed out

on difficu lt to adhere hig hly porou s POP & cem ent it iou s subst rat es as per general

process bei ng described herei n.

Cem ent it iou s subst rat e was prepared by p last eri ng it w it h POP. Fo r t h is, POP

powder grades i.e. Gyproc( M/ S Sai nt Gobai n) , Marvel lop last (M/ S Asian Pai nts

Ltd) and Gypsu m St ucco Plast er (M/ S Diamond ) were used by m ix ing w it h

approp r iat e quant ity of wat er and appl ied on t he wal l wit h st eel t rowels/ st eel

float and f inished to a smoot h surface . It was ensu red t hat POP appl ied subst rat e

is smoot h, t rue to p lane and f ree from slopes or curves and undulat ion . Aft er

d ryi ng t he su rface was sanded w it h Em ery paper to give smoot h appearance.

Aft er preparat ion of POP surface, one coat of said pri mer com posit ion of t he

invent ion com prisi ng aqueou s alkyd em ulsion and subseq uent ly two coats of t he

commercial ly avai labl e WB acry lic lat ex topcoat s were app lied . Appl icat ion of

each layer (1coat pri mer and 2coat s topcoat ) was fol lowed by d ry ing at amb ient

tem perat ure for 4-8 h. Then pai nt ed surface w as a llowed to cu re for 7 days.

As f u rt her described herei n, adhesion of t he coat ing was test ed us ing 1 inch w ide

'Ad hesive Tape' of 3M Ltd ® and cross cut (X cut ) adhesion was test ed usi ng 2

inch cel loph ane tape as per ASTM D 3359 . On a coat ing air dried for 7 days at

amb ient tem perat ure, adhesive tape was appl ied and pressed unifo rm ly w it h t he

t humb to rem ove air gap, if any . Then tape was rem oved at rig ht angl e and any

rem oval of t he coat ing f rom t he subst rat e or st icki ng on t he tape was record ed as

adhesion fai lure. A pri mer as described herei n provides excel lent f ilm adhesion on

POP su rface havi ng moist ure cont ent as h ig h as 25 % .



In anot her em bod iment of t he present invent io n, wat er bo rne pri mer as

described herei n provid ed good intercoat adhesio n between pri mer and acryl ic

lat ex based topcoat .

In st ill anot her em bod iment , t he wat er bo rne pr imer pai nt as ment io ned herei n

when appl ied to chalky and porou s composit e bui ld ing mat eri als like acry l ic wal l

putty , pat ra putt y, cem ent putty etc. , it provided good adhesion between t hese

composit e mat eri als and Pai nt .

The fol lowi ng exam p les illust rat e cert ain em bod iment s and aspect s of t he present

invent ion and not to be const rued as lim it ing t he scope t hereof. All parts and

percent ages are by weig ht basis unless ot herw ise st at ed .

EXAM PLES

Prepa rat ion of H ig h Sol id Alkyd Resi ns

Hig h sol id alkyd resi ns were sy nt hesized in a st andard 2 Lit re 4- neck round type

g lass reacto r. React or was fitt ed w it h a tem perat ure cont rol ler, heat ing mant le,

N2 pu rger, overh ead st ir rer and wat er rem ovi ng condenser (Dean st ark) . Into t he

reacto r, veget abl e oil fatty acid , isopht hal ic acid, benzoic acid , pent aeryt hritol , di-

buty l t in ox ide (cat alyst ) and m ix xy len e (azeot ropic solvent ) were added .

React ion mass was heat ed to 170°C for 1 h and t hereaft er react ion temperat ure

increased fro m 170 to 240 °C in 5-8 h unt il an acid val ue of < 10 mg KOH/ g is

obt ained . The mixt ure was coo led to room temperat ure. By usi ng t his process,

vari ety of high sol id alkyd resi ns for t he preparat ion of aqueo us alkyd em ulsions

of present invent ions were desig ned as list ed in Table 1. The descri pt io n and

charact erist ic dat a of t hese alkyd resi ns are given in Table 2.



Tab le 1: Hig h so lid a lkyd composit io ns

Tab le 2. Physical propert ies of Hig h Sol id Alkyds:

It was fou nd t hat t he high sol id alkyds not in accordance w it h t he present

invent ion could not provide for t he desi red charact erist ics of t he pr imer pai nt

composit ions int end ed by way of t he present invent io n.

Prepa rat ion of aqueous alkyd emu lsio ns:

The alkyd resi ns fro m t he aforesaid exam p les A 1 to A6 , non io nic and an ion ic

su rfact ants and neut ral izi ng agent were charg ed into t he j acket ed em ulsion



vessel and heat ed to 50-80° C.Thereaft er, preh eat ed wat er of 50-80°C was added

g rad ual ly over t he period of 30-60 min. into react ion mass under st irri ng usi ng

int erm ig ag it ator at 250 -500 rpm . In it ial ly a wat er in o il em ulsion is form ed and

as t he wat er add it ion reach es to abou t 60-70% of t he tot al quant ity , t he

em ulsion reach es to a poi nt where inversions occu rs to form an oil in wat er

em ulsio n. Then em ulsion is cooled to am b ient temperat ure and f i lt ered . By us ing

t h is process, aqueou s a lkyd resi n em ulsio ns of present invent ions were prepared

us ing different alkyd resi ns from examp le A 1 -A6 and are list ed in Tab le 3. The

descript ion and charact erist ic dat a of t hese alkyd em ulsio ns are given in Tab le 4 .

Tab le 3 : Aq ueou s alkyd em ulsio n com posit io ns:

Tab le 3 : Cont inued



An io nic su rfact ant 1.75 0 0 1.75 1.75
( React ive)

Neu t ral izi ng agent 0.55 0 .23 8 0.24 0.71 0.71

Dem ineral ized 48. 2 48. 76 48. 76 48.04 48.04
wat er

Tota l 100 100 100 100 100

E 1 , E2 , E3 , E4 , E7 and E8 f ree f rom An ion ic React ive Su rfact ant t hou gh shows no

sig nificant difference in physical propert ies but t he perfo rm ance sig nificant ly

changes upon incl usio n of t he sam e in t he below exam p les.

Tab le 4 : Physical propert ies of t he alkyd em ulsio ns

Tab le 4 : Cont inued



H 8.1 6 .3 6.1 8.2 8.5

VOC (g/ lit ) 23 25 24 .5 27 29

Primer pa int com posi t ion s

Pri mer pai nt com posit io ns com prise of aqueo us alkyd em u lsio n, pig ments, f illers,

t hickeners, add it ives, b iocides, in can preservat ives, wat er born e driers and

wat er . The pig ment vol ume concent rat io n ( PVC) ranges f rom 20-70% and

preferab ly 30-55% .Pri mer pai nt form ulat ion is given in Tabl e 5 . Different pri mer

pai nts were prepared us ing aqueou s alkyd em ulsions from exam p les ( E 1 - E 1 0) . In

add it ion to t hat Pri mer com posit ions w ere also prepared us ing wat er bo rne

polym ers of ot her chem ical config urat ions such as Acryl ic lat exes i.e. Pri mal UC-

R64 M (Dow) and Pl iot ec SA- 40 (Om nova sol ut io ns) , poly uret hane dispersion i.e.

Bay hyd ro l UH- 260 (Bayer/ Covest ro) and Alkyd acry lic dispersion Resyd rol 6150

( Ex Allnex) . These pri mer pai nts were appl ied on POP su rfaces at a t hickness of

15-35 µιη by bru sh ing or rol ling appl icat ion and al lowed to d ry at room

t em perat ure for 4-8h . Aft er dryi ng of pri mer pai nt s, two coats of t he

commercial ly avai lable wat er bo rne acry lic lat ex topcoat Pai nt was appl ied . The

pai nt ed su rfaces were a llowed to cu re for seven days and eval uat ed for vario us

pai nt perfo rm ance propert ies like, f inish , shade d isco lo rat io n and adhesion . Test

resu lts are show n in Tabl es 6a/ 6b/ 6c.

Tab le 5 : Preparat io n of pri mer pai nt



Bind er Aqueou s alkyd resi n 20-70
em ulsio n/ Acryl ic
Lat ex/ polyu ret hane dispersion
( PU D)

Tab le 6a: Test resu lts

rem ova
>le 6b : Cont inued

a nt m



Tab le 6c: Test resu lt (co mparat ive exam p les)

Pri mer pai nt Exam p les
composit ions w it h
Acry lic lat ex/ PUD Pri mal UC- Pl iot ec SA- 40 Resyd rol 6150 Bay hyd rol

R64 M UH 260

Fi lm dry t ime (h) 0.5- 1 0.5- 1 1- 1.5 0.5- 1

Finish Smoot h Smoot h Sm oot h Smoot h

Shade No No No No
Discolorat ion
Tape adhesion , (% Fai l Fai l Fai l Fai l

Pai nt f ilm (90- 100) (80- 100) (60-90) (70-90)

rem oval )

Cross cut ad hesion Fai l Fai l Fai l Fai l
(% Pai nt f ilm

(90- 100) (90- 100) (80- 100) (80- 100)
rem oval )

It is t hus possib le by way of t he present advancem ent to provid e low VOC, air

d ryi ng aqueou s alkyd em ulsion which was prepared f rom sel ect ively custom ized

veg et abl e oil fatty acid based h ig h sol id alkyd usi ng react ive su rfact ant . Wat er

born e p r imer pai nt com posit ion com prisi ng said alkyd em ulsion provides superio r

adhesion (ASTM D 3359) on POP su rface and s imilar type of cem ent it iou s

su rfaces compare to wat er born e acry lic lat ex and PU D. Desig ning of air-dry ing ,

low molecu lar weig ht high so lid alkyd from select ively custo m ized veg et able o i l

fatty acid was sig nif icant ly speci al for maki ng alkyd em ulsions of t he present

invent ion adapt ed for superior ad hesion , int er coat adhesion and less shade

fad ing com pare to ot her veg et abl e o i l fatty acids (e.g. SOFA, DCOFA, LOFA)

based h ig h sol id alkyds. SOFA and DCOFA based alkyd em ulsion s show ed no

shade fad ing but adhesion was inferio r whereas LOFA based alkyd em u lsio n

show ed good ad hesion but showed very high level of shade fad ing in top coat .

Process of maki ng of alkyd em ulsion fro m said h ig h sol id alkyd usi ng select ive

react ive surfact ant su rprisi ng ly sig nificant ly improved t he hard ness and f ilm

adhesion as com pared to non - react ive su rfact ant and ot her react ive su rfact ants .



W e Cla im :

1. Aqueou s alkyd resi n em ulsio ns com prisi ng air-d ry ing , long o i l high sol id alkyds

and su rfact ant syst em invo lvi ng a non - io nic surfact ant and react ive an ion ic

su rfact ant and havi ng low vol at ile organ ic compou nd (VOC) Cont ent of < 30 gm /

l it re and sol ids cont ent of 45- 60% su it abl e for arch it ect ural interio r wat er born e

pr imer cum seal er Pai nt com posit ions.

2. Aq ueou s alkyd resi n em ulsions as c laimed in c laim 1 wherei n said long o i l high

so lid alkyds is a react ion prod uct of un iq uely custom ized veget ab le o i l fatty acids

(up to C 1 6 < 7; C 1 8:0 < 3; C 18: 1 27 ; C 1 8:2 39; C 18:3 23 ; C20 < 0 .5)

havi ng iod ine val ue of 120- 180 gl2/ 100g and preferably 140- 155 g l2/ 100g ,

arom at ic dicarboxy lic acid/ acid anhyd ride, arom at ic carboxy l ic acid and

polyhyd ric alcohol favo uring desi red perfo rm ance and eco nom y to t he wat er

born e pri mer cum seal er coat ing com posit io ns.

3. Aq ueou s alkyd resi n em ulsio ns as c laimed in anyon e of c laims 1 or 2 wherei n

said lo ng o il alkyds incl ude charact erist ics of acid val ue < 5mg KOH/ g, o i l lengt h

of 60-80 % , a number average mo lecu lar weig ht rang ing from 2000-4500 , and

non -vo lat ile cont ent of 95- 100% .

4. Aq ueou s alkyd resi n em ulsions as clai med in anyon e of c laims 1-3 wherei n

said su rfact ant syst em com prises non io nic su rfact ant and react ive an io n ic

su rfact ant int eg rat ed w it h t he alkyd poly mer backbon e.

5. Aq ueou s alkyd resi n em ulsions as clai med in anyon e of c laims 1-4 wherei n

said su rfact ant syst em com prises non io nic su rfact ant incl uding poly meric di-bloc

copo ly mer of polyet hy len e ox id e and a po lypropy lene ox ide and react ive an ion ic

su rfact ant co mprisi ng phosp hat e est er of fatty alcohol et hoxy lat e incl ud ing

unsat urat ion in fatty alco ho l chai n adapt ed for prom ot ing auto- ox idat ive cu r ing at



said unsat urat ion poi nts in presence of met a llic d r iers to be int eg rat ed w it h t he

alkyd po ly mer backbo ne.

6. Aqueou s alkyd resi n em ulsions as c laimed in anyon e of c laims 1-5 t hat is

st able for upto 2 years and has part icle sizes in t he rang e of 0.4- 0.9 micron .

7. A process for manufact ur ing aqueo us alkyd resi n em ulsions as c laimed in

anyon e of c laims 1-6 com prisi ng t he st eps

provid ing said lo ng o il hig h sol id alkyd resi nand em ulsifyi ng w it h a surfact ant

syst em invo lvi ng a non - io nic su rfact ant and react ive an io nic su rfact ant to t hereby

provid e for said alkyd em ulsions havi ng low vol at ile organ ic com pou nd (VOC)

Cont ent of < 30 gm / Lit re and sol ids cont ent of 45-60% su it abl e for arch it ect ural

int erior wat er bo rne p r imer cum seal er pai nt com posit ions.

8. A process for manufact ur ing aqu eou s alkyd resi n em ulsions as clai med in c laim

7 com prisi ng t he st eps:

provid ing long o il hig h so lid alkyd resi n in abou t 50% by weig ht of t he em ulsion

em ulsify ing at abo ut 50-80°C at 250 -500 rpm t hrou gh int erm ig st irrer by

involvi ng a com b inat ion of 1: 1 rat io of non - ion ic and react ive an ion ic su rfact ants

in abo ut 5- 12 % by w eig ht based on said alkyd ,

neut ral izi ng t he em u lsio n t hus obt ained w it h a neu t ral izi ng agent of abo ut 0.05-

5% weig ht based on em ulsion and wat er to y ield aq ueou s alkyd resi n em ulsions

t herefrom .

9. A process for manufact ur ing aqueo us alkyd resi n em ulsions as c laimed in

anyon e of c laims 7 or 8 w herei n said neu t ral izi ng agent is sel ect ed f rom

inorgan ic/ organ ic bases such as pot assi um hyd roxide, Am mon ia (25% ) sol n,

am ino met hyl propanol (AMP- 95) , di-met hyl et hano lam ine ( DMEA) , t r i-et hyl

am ine (TEA) or like com pounds.



10. Hig h sol id lo ng o il alkyd resi ns havi ng acid val ue < 5 mg KOH/ g, o i l lengt h of

60-80 % , a number averag e mo lecu lar weig ht rang ing fro m 2000-450 0, and non

vol at i le cont ent of 95 - 100% .

11. Hig h sol id long o il alkyd resi ns as c laimed in clai m 10 w h ich is a react ion

prod uct of veget ab le oil fat ty acids havi ng iod ine val ue of 120 - 180 g l2/ 100g

involvi ng h ig h unsat urat ion fatty acids incl uding linol eic and linol en ic fatty acids ,

polyhyd ric alco ho ls, dicarboxy l ic acid , chain term inat ing carboxy lic acid .

12 . A process for t he manufact ure of h ig h sol id long oil alkyd resi n as c laimed in

anyon e of c laims 10 or 11 obt ained of react ing 55- 65 wt% veget abl e o i l fatty

acids havi ng iod ine val ue of 120- 180 g l2/ 100g , 12-20 wt% poly hyd ric alcohols,

12-30 wt% dicarboxyl ic acid , 0-5% chai n term inat ing carboxy lic acid and mixed

xy lene as azeot rop ic solvent by heat ing to abo ut 170°C-240° C unt il an acid

number of < 5 mg KOH/ g is att ained .

13 . Wat er born e p r imer cum seal er pai nt com posit io ns com prisi ng

aqueo us alkyd resi n em ulsions as c laimed in anyo ne of clai ms 1 to 6, for

appl icat io n over vari ety of poro us and non poro us subst rat es and specifical ly for

h ig hly po rou s POP, cem ent it io us and put t ied subst rat es and favou r ing excel lent

adhesion on said variety of poro us and non po rou s subst rat e as wel l as int er coat

adhesion betw een p r imer and wat er born e acry lic em ulsion based top coats.

14 . Wat er bo rn pri mer coat ing com posit ions as clai med in c la im 13 com prisi ng

said aqueou s alkyd resi n em ulsions t hat is low VOC, low odo r, f ree fro m hazards

of flam mabi lity and solvent tox icity resu lt ing in ease of st ore, hand le and su it able

for use asarch it ect ural interior f in ish es.

15. Wat er bo rne pri mer cum sealer pai nt com posit io ns as c laimed in anyon e of

c laims 13 or 14 comprisi ng wat er sol uble dr ier incl uding Iron (Fe) com p lex

impart ing desi red dry ing , hard ness and excel lent adhesion on vari ety of poro us

and nonporo us subst rat es w it h good int er coat adhesion betw een p r imer and

topcoat free of shade d iscolou rat ion .
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