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A VI SCOUS AQUEQUS ARCHI TECTURAL CQOATI NG COVPCSI TION This invention rel ates
to a process for the airless spray-coating of a 10 surface with a viscous
aqueous architectural coating conposition (such as a woodstain, paint,

| acquer or varnish) being a process able to cope with non-Newtonian flowif
necessary at g{essurps of up to 5 bar, these being pressures achi evabl e
from si mpl e h&RF"BUMSY. The significance of non- Newt oniP&HERTOSHOPE t hat it
conplicates | ow pressure spraying. The 15 significance of hand punps (or
nore correctly "hand-operated conpressérs") is that they are suitable for
use by amateur (ie. do-it-yourself) users who are usually unsophisticated
and therefore unlikely to have the skill or will to invest in the

sophi sticated types of expensive high pressure spraying apparatus currently
used to spray viscous aqueous 20 conpositions in industry. An "airl ess”
spray-coating process is a process which does not require an acconpanyi ng
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door franes, radiators and custom sed furniture. They can al so be supplied
for application to surfaces related to buildings which surfaces are found

in land (eg. garden nd_yards): surroundi n i l,dings. Such relate
surfaces include chT@tgdﬂ%eWnc,ISf‘i‘g dPe EBF?S&%ELW“&EF% Praygoatiyg or a
2906/ 015869HGT/ ERAAGS WA HScous aqueous architectural coating composition (such as

a woodstain, paint, lacquer or varnish) being a process able to cope with

non-Newtonian flow if necessary at pressures of up to 5 bar, these being
pressures achievable from simple hand pumps. The significance of non-
Newtonian flow is that it complicates low pressure spraying. The
15 significance “of hand pumps (or more correctly “hand-operated
compressors”) is that they are suitable for use by amateur (ie. do-it-
yourself) users who are usually unsophisticated and therefore unlikely to
have the skill or will to invest in the sophisticated types of expensive high
pressure spraying apparatus currently used to spray viscous aqueous
20 compositions in industry. An “airless” spray-coating process is a process
which does not require an accompanying stream of air to assist its

atomisation during spraying.

Architectural coating compositions are designed for application to

25 surfaces found in or as part of buildings such as walls, ceilings, window
frames, doors and door frames, radiators and customised furniture. They

can also be supplied for application to surfaces related to buildings which
surfaces are found in land (eg. gardens and yards) surrounding buildings.

Such related surfaces include the stone or concrete surfaces of walls and



2 the planed or rough cut wooden surfaces of fences, gates and sheds.
Architectural coatings are intended to be applied on site at anbi ent
tenperatures and humdity by either amateur and/or professional painters.

Anbi ent t enReH AokibR8s0ar € typically from5 to 45C Aqueopsr/apRbydogsh ur al
coating conpositions are often called "laex" or "enulsion" paints if they

contain significant anounts (eg. nore than 7 wt % of solid materi als.
Aqueous architectural coating conpositions conpri.se an organic filmformn
bi nder pol yrrerthﬁhplf}ﬁefliQYSW%Q%&ngégocf‘i?%isﬂ’éfgﬁer%#efgn%atgag?s e Saisosi t | o%
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is a significant ‘cause of non- ian flow A wde'variety o
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architectural coating conpositions, but those nbst 15 comonly used are of
three broad t ymestinghtampesitionoarenafen called/{latixta0m Seminsianiieaint ifdheyer s
Tacryl | oo " ar SRR G5B SRORBISIFEAOTLlR 116 8 KHO LRBIEIFF: one or
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di fferent nonahyiduhp&tien toof b@faddito whivh iedbebeen applied and secondly
10 serves to bind any other ingredients of the composition such as pigments,
dyes, opacifiers, extenders and biocides into the dried coat. The binder
polymer is a significant cause of non-Newtonian flow.
A wide variety of conventional film-forming binder polymers
are available for use in architectural coating compositions, but those most
15 commonly used are of three broad types obtained from mono-
ethylenically unsaturated monomers and known colloquially as “acrylics”,
“yinyls” or “styrenics”. The “acrylics” are usually copolymers of at least
two alkyl esters of one or more mono-ethylenically unsaturated
carboxylic acids (e.g. methyl methacrylate/butyl acrylate copolymer)
20  whilst the “vinyls” usually comprise copolymers of a mono-vinyl ester of
a saturated carboxylic acid such as vinyl acetate and at Jeast one of either
an acrylic monomer or a different mono-vinyl ester, often the vinyl ester
of a carboxylic acid containing 10 to 12 carbon atoms such as those sold
under the trade name "Versatate" by Resolution Europe BV of Rotterdam.
25 The “styrenics” are copolymers containing styrene (or a similar mono-
vinyl aromatic monomer) together with a copolymerisable monomer

which is usually an acrylic. A fuller description of suitable aqueous binder

polymers is given in the third edition of an “Introduction to Paint



of a carboxylic acid containing 10 to 12 carbon atons such as those sold
under the trade nane "Versatate" by Resol ution Europe BY of Rotterdam 25
The "styrenics" are copol yners containing styrene (or a simlar nono- vinyl
aromati c nononer) together with a copol yneri sabl e nononer which is usually
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i ncorporated by e tectural coati'ng conpositions need a

viscosity at | gMishaRs coh®ntoBneeit ael br¥insinosigoratedfbyatefdreast. 0. 5 pa. sec
(pascal . second) so that if they are applied to a vertical surface, the

appl i ed coating wiAidchifeorral kyatiesicomposiiyisngeed iaeviscosini ay lavwehedte
surface before the coating has had time tol%gry enqugh Lo Igé fluidity.
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t hi ckeners suitable for use in aqueous” architectural coating conpositions
is given by Ehe Sdhadbeok afdPHniing sndidecoyatmg Gragues” by fA Wl Beeklp of
"The handbook of Coatings Additives" edited by L J Calbo, tfge contents of
whi ch Chapt er pablishedniar 8983 ibit &rpoada el Lendost dhe reatents of Balga|l#edreand
Sperry explain that there icf) a need for thi ckener%.in | at ex .ﬁai nts i_lo
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efficient andjdé%nt roel gLr?ie rreanes of adjusting viscosity. Schaller and
Sperry conti nflewbyAdifisiiém gessdiption bef tieiekeners suipdde dfort ec kenaqsdusown as
"non-associ ative thickeners" and "associative thickeners". Non-associative
t hi ckener s ar architeeiuralorcosfieg (avmpesitiens is \giver -Bndt abrbgllgsopydel sRwhi ch

[ norease visogsiy iy by over|a, and pr, eni ol SHERL o el yer
Additives” edited by L J Calbo, the contents of which Chapter 2 are
herein incorporated by reference.

Schaller and Sperry explain that there is a need for thickeners in

latex paints to adjust viscosity in order to control various properties of the

20 paints including sagging and also film build and levelling. They list the
various ways in which viscosity can be increased, but conclude that
thickeners (which they alternatively call “water-soluble polymers”) afford

a much more efficient and controllable means of adjusting viscosity.
Schaller and Sperry continue by distinguishing between two types of

25 thickeners known as “non-associative thickeners” and “associative
thickeners”. Non-associative thickeners are water soluble (or at least
water-swellable) polymers which increase viscosity mainly by overlap

and/or entanglement of their polymer chains and/or by their occupation of



WO 2006/ 015869PCT/ EP2005/ 008760 4 | arge vol unes of space within the coating
conposition. These affects are pronoted by the nol ecul ar weight, stiffness
and strai ghtness of their polyner chains. Associative thickeners are al so

wat er - sol ub?@o sREnBleol €ast water-swel | abl e) polyners. TheyrPayfosiaem cally
attached hydrophobic groups that are capaple of self-association into

mcellar-like assenblies as well as non-specific adsorption onto all
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ef fective in iygkeadieldbld)eoliaresi Thewhane whenscals neashedChadrophebit h i s
defined in terns of weight avera%e mol ecul ar weights as 15 derived from
vi scosity meagmepetitat arExapaille of stlfexsbociniden dutoimisellerlikg dssnnpblies as
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unwanted high elasticity to the coating conposition contributing to poor
at oni sat i oro dur i ngBspfaythagnastdinapetdetpreassociativiei thickeners aneethedesi] i ng of
the freshly applied coating. . hort chain,cellulosjcs (eg.,nolecular
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ary: 15 derived from viscosity measurements. Examples of cellulosics include
hydroxyethyl cellulose, methyl cellulose, hydroxypropylmethyl cellulose
and ethylhydroxyethyl cellulose.

Long chain (eg. molecular weights above 250 000 Da) and medium
chain (eg. 100 000 to 250 000 Da) cellulosics increase viscosity by chain
20 entanglement which enables high Brookfield viscosities to be achieved at
low concentrations. However if the concentrations of cellulosics have to
be increased to achieve the high shear viscosities needed for high film
build, they will also impart unwanted high elasticity to the coating
composition contributing to poor atomisation during spraying and a

25 subsequent inhibition of the levelling of the freshly applied coating.
Short chain cellulosics (eg. molecular weights below 100 000 Da)

increase viscosity mainly by concentration affects (eg. occupation of

volume) and so they are less likely to produce unwanted increases in



Associ ative thickeners overcone the shortcom ngs of cellulosics. The

transi ent networks they create produce increases in Brookfield viscosity
conparabl e with those achievable with high nol ecul ar wei ght cellul osics.
This allows themto be used in relatively small concentrations which do not
seriously oedemed1st@om t he wat er-resi stance of the dri BET/EBRIVHWE0Al so
associ ative thickeners are relatively |ow in nolecular weight and so they
do not formthe entangl enments which .give the unwanted high elasticity
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bl ocks and hy G : i@ s iMYand1duetiigphobi ¢ groups.
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condensed wi t hydrophebizimpneodifiedopmonalent merfoamenees kMg ioundseepasistes such
as toluene 10 di-isocyanate.

15 commercial use in aqueous coating compositions. The first main type is
the hydrophobically modified alkali soluble emulsion or “HASE” type.
Commercial examples of HASEs have hydrophilic backbones comprising
salts of polymerised or copolymerised unsaturated carboxylic acids or
acid anhydrides such as acrylic or methacrylic acids or maleic anhydride.

20  Hydrophilic moieties such as polyalkylene glycols (eg. polyethylene
glycol) are attached to the hydrophilic backbones and hydrophobic groups
are in turn are attached to the hydrophilic moieties. In use, solutions of
these HASEs are added as free-flowing liquids to a coating composition
at neutral or slightly acidic pH. An increase in Brookfield viscosity is then

25 caused by raising the pH to mildly alkaline conditions whereupon
carboxylate anions are formed.

The second type of associative thickener is the hydrophobicly
modified hydroxy alkyl (especially ethyl) cellulosic or “HMHEC” type



The fourth type of associative thickener is the hydrophobicly nodified
pol yacryl am de type in which the hydrophobic groups are incorporated as
free radical copolyners with N-al kyl acryl am des. These are nost useful in

acidic coati s tions. S5A fifth major type of assggiabi L ckener
TS SRRl

has been |ntro ince Schaller and Sperry's review

hydr ophobi cl y nDdlfled et hoxyl ated oxi de urethane al kali-swellable enulsion
or "HEURASE" type. This type conbines the functionality of the HASE and
HEUR t ypes. wamnwmtbésmadgpbmmel pdditiens gf tlapgs chrin aU% Raxides to
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surfaces which co benef romaqueous coatings are nevertheless left
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exanpl e when the coating conp05|t|on i s aqueous and vi scous andard
si ze fence panblockf usoald termtinating it hbzémp:hbblﬁ g@ups. The hydraphic blockat by

brush or 4 to 5 mnutes to coat by roller. pr of essi onal painter using an
el ectrical |y may be provided by polyalkylene ox1de (espe01ally polyeﬁlylene oxide)
moieties of relatively low molecular weight of say below 10 000 Da,
preferably 3 400 to 8 000 Da. The hydrophilic blocks are condensed with
for example hydrophobic urethane-forming di-isocyanates such as toluene

10 di-isocyanate.

The fourth type of associative thickener is the hydrophobicly
modified polyacrylamide type in which the hydrophobic groups are
incorporated as free radical copolymers with N-alkyl acrylamides. These
are most useful in acidic coating compositions.

15 A fifth maj(;r type of associative thickener has been introduced since
Schaller and Sperry’s review. This is the hydrophobicly modified
ethoxylated oxide urethane alkali-swellable emulsion or “HEURASE”
type. This type combines the functionality of the HASE and HEUR types.

Many surfaces, especially the surfaces of rough cut (ie. unplaned)

20 wood, are left uncoated even in circumstances where they would benefit
from the decorative or protective results achievable using architectural
coatings. It is estimated that in Britain, two thirds of surfaces which could
benefit from aqueous coatings are nevertheless left uncoated because
coating by brush or roller is too time consuming. For example when the

25 coating composition is aqueous and viscous, a standard size fence panel
of rough cut wood takes about 9 to 10 minutes to coat by brush or 4 to 5
minutes to coat by roller. A professional painter using an electrically

powered airless high pressure spraying apparatus operating at pressures of



powered airless high pressure spraying apparatus operating at pressures of

WO 2006/ 015869PCTI EP2005/ 008760 over 50 bar can coat the saneel in 30 to 60
seconds. Unfortunately, few amateur users would want to purchase such

el ectrically powered apparatus nor would they be confortable using such

hi gh pressw@s006/015869 | nexpensi ve | ow pressure sprayi ng PEPEEHAYWE’hhi ch can

be pressurised up to about 3 bar using a7hand-operated conpressor is widely
used by amateurs (especially gardeners) for spraying organi c sol vent-based

lquids such AR vReatl BilBoal E{é]:gé,ﬁgggy%nép% BDSBC0 Séatesls. TheseuemaRgsi tions

are sinple to spray because t negligi bl e Brookfield viscosity and

contain | ow OfevwZ @heate@Ntugaisswaiild olvhst tmimichise SiderlettiosllBrwokdred! d
viscosity is essential if these liquids are required to soak into wood or
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area nakes th@a&ﬁalihﬁﬁispéﬁlﬂﬁfa% weyodstdin®g €ons cidlen gand-ansespticodesc GEltdsag, it
is also desirable.that the spraying apgarat us be 20 capabl e of spraying

| ar ge vol umescqrapositions ersfintjle tagpemu ecaushitheschayeanegligibinBreddiaddi t i on.
it is preferred that a volune velocity of at | %asii 0. thgfre rabI){ 0.3to
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matter. Moreover,
(particularly aqueous woodstains) having a Brookfield viscosity at 22°C
of at least 0.5 (but generally not over 50 and usually 1 to 12) pa.sec and
15 solid contents of above 7 wt % have resulted in the production of
approximately cylindrical jets of small radii which impact onto no more
than a tiny and approximately circular area of a target surface. The small
size of this area makes the coating process very time consuming.
For quick coating, it is also desirable that the spraying apparatus be
20 capable of spraying large volumes per minute of the aqueous architectural
coating composition. It is preferred that a volume velocity of at least 0.2
(preferably 0.3 to 0.7) litre/minute of composition be delivered to a target
surface at the preferred distance of about 300mm otherwise the target
surface can only be traversed slowly.
25 As a result of the discovery which lead to this invention, it has now
been found possible to devise a quick process for the airless spray-coating

of a surface with a viscous aqueous non-Newtonian architectural coating

composition even when containing dispersed solid matter. Moreover, the
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appar atus operating at pressures |ow enough to be used confortably by an
amateur and to be easily generated using a hand- operated conpressor.

Accordi ngly,whhiegnisewenti on provides a process for the dikkBidsoosreo
spray-coating of a surface with a viscousgaqueous non- Newt oni an

architectural coating conposition conprising a binder polyner and

i ngredi ents chosen from. pi gnents, dyes, pacifiers and extenders which
conposi tion i sPESEERBMPIPYT IBSESHSHC ETRY R ARDIRRISc SPOWIENE & Pressusgy t he

conposition co ins a,thigkener,and A0 t he conposjtion s subjected to a
pressure of f r%ﬁ?f@lﬁgg g) g’ T uffﬁ é:P@?fﬁBtl%l% B 2%, am ?I}fiezosﬁ? zﬁ?é’éyf rom a
nozzle to prod 3 _ ﬁaﬂqf osition, which outflow has
non- conver gentgﬁ[getfn gﬁ#‘tggsé g\tﬂaﬁteiaé?&tﬁntl dnﬁ';?reﬁgéswf ormed a front of at |east

30 mmin width. 15Técriingytthininveaton beyvides adrotaeads thohirldde spiakl ess
spray-coating of a surface with a viscous agqueous non- Newt oni an

architectural cesingnof ecnplse twith acdsgruissiqugoas mondewpon ignerclitettural
i ngredi ents chosen from pignents, dyes, pacifiers and extenders which
conposi tion i sCAANNZEABPPHFOB SAMPTIING AthlBder Rolymeasandumgredipnts ahpser

conposition coptai nsS.an _assogci ati ve .t.hi ckener .an : the copposition
i srrgubj ected t3°% pP&FEEMS SPCFr S’H?%‘%FBS gnaa?Xtﬁﬂgeﬁsh}é’#?lcti{)Pngftf 3Hn

outl et orificegfibdle f&w%aﬂﬂég}eﬁiéaﬁ%rﬁg‘?sg@ggﬁgﬁyan essentially flat outflow

(31) of the coating conposition. the nozzl e defines an

outlet orifice in ghend esmpokitnsdddtainberBickBeesdtt extends transversely of
the flow of the conposition through the nozzle. Mre specifically, the-

outlet orifdce conpjitbesompositonget stbjected thaw pragsaref of $itonor2.5 najobar
di mensi on whi ch extends transversely qof the general flow of the conposition
through the nozzl e(Prefsaaldyi 1 th4s3)arkbthéngsprayed from a nozzle to produce an

outflow of the coating composition, which outflow has non-
convergent boundaries at least until it has formed a front of at least
30 mm in width.

15 This invention also provides a process for the airless spray-coating of
a surface with a viscous aqueous non-Newtonian architectural coating
composition comprising a binder polymer and ingredients chosen from
pigments, dyes, opacifiers and extenders which composition is suitable
for coating vertical surfaces wherein

20 a) the composition contains an associative thickener and

b)  the composition is subjected to a pressure of from 2 to 5 bar
and then sprayed from an outlet orifice (52) in a nozzle (50) to produce
an essentially flat outflow (31) of the coating composition.

Preferably the nozzle defines an outlet orifice in the form of a slot

25 where the slot extends transversely of the flow of the composition through
the nozzle. More specifically, the outlet orifice comprises an elongated
exit having a first or “major” dimension which extends transversely of the

general flow of the composition through the nozzle. The exit has a second



WD 2006/ 015869PCTI EP2095/ 008760 9 or "m nor di mension orthogonal to the

maj or dinension and it too extends transversely of the flow of the
conposition through the nozzle. In shod, the najor and m nor dinensions
define a slot transverse to the general flow of the conposition through the
nozzl e. Prefeec@bbissedhe m nor di mension has a maxi num sPEEFEBFOHBEOt o 0. 45
mm (preferably 03 to 0.4 mMm) and the maj%r di nension has a size of fromO0.5
to 1.5 rum It has been di scovered that when vi scous aqueous

non- Newt oni an_atchj. 1 ect 4 at. SUPRS ithé angjcyr dirfehdiverad to tohe
nozzle at a p?resgﬁlgéleofﬂ%%hglwﬁzbgﬁg%r, tﬁ)zt%utfljow of the conposition from
the outlet o grbhdc@ansvdridlyiotithy fidivvef gentompatition shtnmghdheinegzkodn
converge to forman approximtely cylindrical i‘et whi ch qui ckly brgaks up
into a streanstoit, | thegmagoopad ahinarr dgudnsions defingyieslali eesvarscate dhget

f , th t fl d S . { | ti f th f
and oo coat | rgenehel w1 of Guroarsaoskon ansuch e Pzl Fipcuayhe Sl (s
ti t t . i 15 h dehi i i+f
gleggec?;fle&t Zélf?@‘@rs;e@ﬁh%se 5 anetmpfing i SFpsd) o iSO 9@’33%’%‘?@  cads
o a surfei C i1 - - r surface if i
%m)sﬁgﬁé%e%xg@} éﬂﬁﬂieﬁglo‘ﬂ' Hdls adé'l?ff)gf BrotO0s £ 1 3raat.

is vertical. events Is Illustrated in Figure 1 of the

drawi ngs. The trug Rl BEEn Afisddverdd aws vaseosigioad asucbus hwnsiNeayomign
apparatus is not properly understood, but it is 20 supposed that at

pressures bel gwhteSubalr cotiting s vompositivensawen deliverast donpissinozale % quite
large relative to the inertial forces presePt in the conppsitjon %ﬁﬁﬁit

| eaves the expressurern brlowu Sebarothe pwtdlosnal &y §W¥8§’é1°€’eﬁ9’inoweqqﬂ ly
draws in the bqundaries. of t.he fl to foul' th r oxi e Lpdri cal
jet foll oWed ﬁvﬁ%és IRgeyi 41?’%@&9@%%#%@9““‘1&‘“3%|S§§Ee°§%k’%géet L&e/fogﬁ ?ger y
pressure accel erat es d e iof § ttea® oFupposed
that this bri ﬂ@gc’ma{eﬁr&@ﬁ#g iée{g\t;}}r%%:lrB eql?ilr?%(!ftgg elldr?ciéls \?mnﬁgtdh%easur face

tension and s eﬁg&e@fﬁré DStesize. WHEH affied BDh eagleanafac, itee Stredh offl ow as
iIIustratedigdriB-%gueZ. O@e again the flow V\ADE“@e )

2006/ 015869 PClH£P065 0647 @Ryl a thpsaienidfitht lsyrfdce endeot casdingdhe ivékolghi ch
are subsequentl|ly caused to converge presunably hy surface tensian before

the flow agai surfacs woul} he esveryistow arasessirdlse; thih binytasest afRrdErINedAl v

fter the fl.ow h ted the.relativel | i
W der fron spavendakvagbamermbrarersrwarly BAR LB A%  om
e oron ¢ Blraihitle (R IRE:S M Bl IR RPD A6EAE DidApEtion hiRAS

wher eupon it coating conposition of wdths simlar to

those obt ai nedyifSirlihie do¥Rl & MraSMRifaAf i isbraribalo Thiaediente of eveutsh.
Therefore it provides a usabl egbut relatively slow coating process.

| f the delivejyilhistesed éniBighrecieabdt tmvomes. Thbarye inature afuihsoBewst hat
the inertial forces and sur%ace tension come into closer balapnce with the
result that thesqoiatedwith the sprdeme anpagitve isRotaePesly ﬁw@erMfg & ¢

fantail as illustrated by Figure 3. in ressuyyes _above, 3. 5 _bap, this
fantai|l c&f r é&I@PPSﬁiddaTﬁ & PBQFéPrefobé{SW"F%'gel?a(yr gﬁ?tsqrgacgr eRon, 9 £iheo 1ar ge
is drops. Such wi dths corres i hhde: h i t he
conposi ti on i SOB¥OR %F%ﬂ@ﬁg@g%é 3%@%’% et\(}mh%n'le&ggél %‘ﬁﬁﬁfg’r&{ glggﬂn%osi tion

can be appl i e%oﬁﬁ]o%itfdﬂ 95!1}/ 18F/eSHe BxiAHGRA tH8Judlee orfficd ind savesficke
e, e ran

outlet orific tail conprises a honogenous distribution of the
conposi tion wikgdon SquitREY tdatvst on tecépuatiyesurnf dhen ot itagforbutthe

approximately cylindrical jet followed by the large irregular drops.

25 Increasing the delivery pressure accelerates the flow through the
outlet orifice and it is supposed that this brings the inertial forces more
into balance with the surface tension and so produces a longer, wider and

more planar, (ie flat) flow as illustrated in Figure 2. Once again the flow



20 it not known whether the fantail conprises an integral sheet of liquid
or an atom sed m st of closely spaced fine droplets or possibly a
conbi nati on of both. Finally, increasing the pressure to sonewhere

bet ween 4.5 \agdgpg0Raky causes the flow to break up close g9 b6 Qs et
orifice. This causes the 25 expelled compgsition to formvery ?ar ge drops

very quickly as illustrated in Figure 4. Such | arge drops give very
i nhonmogeneous coati,ngﬁﬁoften chaLactgri.sed hy. t he apgear ance of streaks. It

i s supposed t s tmidia/liefiviesgento POBRAMSS grlugh| e RUBEAVEREY aptysedy tof
surface tension to control t 201).6/0 69PCT1 005/.008760 shape of
tlrjle. flow Alcccoqna'ie%ﬁi yl?relsyn\ﬁ@ﬁ(d ppsg_lg%acg h]atggilﬂ%rcege%(g}%ant%ﬁngi%‘@ctaﬁl i ndow
of conditions dl%‘ﬁ%&te@-iﬁﬁ&’]grg%uﬁﬁfps‘{mmé‘ dl%ffﬁfg%aﬂd?ﬁoﬁ e Qe gEOUS

non- Newt oni an aquedus architectural” coating coffpositions using pressures

| ow enough to fiewdpRfrreicried tigeraaives plsﬂlatgﬂ@wnmﬁgaaﬂmeedrmmpae@csor-

The preferred range of pressures formng an optimumftantail is 3,5 to 4.5
bar, though a atengeeatsr sd2theoefdrs niene crmyehienbdittancesfivethef ontletsdhiy | ess
physical ly strondg femal e %ra]at eurs. Selecting an opti mum nozzle geopetry is
a sinpl e matt eviderdrqnd cap b fguetsed ackes a Hraelguriacs WhsaURoBHbaPaliee

h wh | it. h | Q- i di. i i b th i ddl
of the pref or NS g groeting prepsdfioh 8 iR BilfF M uBas: phiefpthieheien the.
delivery pres %ﬁ&a?%ﬁanaﬁa%%rﬁ% _%fe&g 36 hrPWidt? T‘t?eréfo?e%rprwideF a

o e 0 I a tlow of

investigate how th varies wth essure in this range.

greater w dthds&blylﬁit&éraﬁdegiﬁev@cmﬂg]@ro‘éawl d be replaced by one having
an outlet exit whose mnor dinmension is less than 0.33 mmso as to i ncrease

sheer and 10onsequeif the delivery presswiesisosicteased to ever dvbesi it iis rsupposeayl
expell ed. This_increases the speed of expulsion angd the width of the flow
presunmabl y beéh@fs&letlﬁéﬂlaﬂlégfqeél anch pldace %nﬁwa GQyae apto; Glep@akalange Withhe

Frow " conberem 0% fie bker Sihob SrlBis 1B AR ATR Ll pelhin
N : _ PRPFEF ShFEBEt g
out 1 ot exi 1 SRR e B g P en Shoar

and retai ni ng faBfa@l @ih fchch wWiglelasof YverThO® niie Hefarzeis tb eespagsinab 1avgeul si on
and the inertial forces and so presunably surface tension is better able to

draw i n the widiops.obudthevitithoweoFesparas to giitspwede broyshies, se proeidedr e t hat
the viscosities a the caonposjtions should reduce tqQ 0.015 to.0,5 pa. sec
under hi gh sh&Qmposition 18 being sprayed at a usel%uf volume per minute, t%e
composition can be applied very quickly across a target surface. As it
leaves the outlet orifice, the fantail comprises a homogenous distribution
of the composition which is important for acceptably uniform coating, but
20 it not known whether the fantail comprises an integral sheet of liquid or
an atomised mist of closely spaced fine droplets or possibly a
combination of both.
Finally, increasing the pressure to somewhere between 4.5 and 5
bar causes the flow to break up close to the outlet orifice. This causes the
25  expelled composition to form very large drops very quickly as illustrated
in Figure 4. Such large drops give very inhomogeneous coatings often

characterised by the appearance of streaks. It is supposed that the inertial

forces now greatly exceed the ability of surface tension to control the



WO 20061015869PCT/ EP2005/ 008760 12 say a shear rate of 10 000/ sec as
nmeasured by an I Cl Cone and Plate visconeter as described in ASTM Test
D4827- 88. It is also preferred that the conposition should have an
extensional viscosity of below 0.4 pa.sec and especially below 0.2 pa. sec
when neasurved 2&6008¢h ng to the procedure described in PREEPRIAKYSTAber 1

I nstruction Manual available from ThernolHaake (International) of Karsruhe,
Get many when using 6nm plates having an initial separation of 3mm

Del ivery of tdfanG0RPORie |iRfy ! Aedbrlr@MMitPRbARE Bk Wat GREHYs! Ant NE
outlet orifice Fr’ay al so be usetully | oyed to govern the viscosity |o of
the conposi tigedpactddewiRoveBf ebnditions bietweten Prsediet 8ibay vilfieh peanltthshoul d
have a dimension transverse to the flow through the nozzle of from0.5 to 3
(especi al |y Ispaying?.df) wiscaunsd @mon-SNeyrtonoin Oagueocnss grekipentinl | wodtizggt o 3)
mm Most conveniently it should be cylindrical and of about the sa
transverse di $BABPHHONS SIS PIEBSPIBRSIAM L rtodgﬁefﬁpﬁl Ry tgsacraiedut | et

exit. Increasing th transverae di nensi on nd/ ot decreasi ng the
ongi t udi ral SRR GRIADE REA P ORBHIYer ohae PIEHTE J3HES 7 PRSEIg?

; Sty : bai L
viscosity | eag ignd AnPl YR rBRGEE 25 (8709 B OholbAM {hBe At Sloaléf i ce

and a narrower versely, ‘decréasin nsver Mensi ons

and/ or i ncreagigndynend gt ueliipal 8 nRSHYN 163C HAFSRAIY hetrsfieafenand the 20
| oss of viscosity l"'eading to a faster speed of expul sion fromthe outl et
orifice and aamawers.f| ow. A preferred outlet nozzle geonetry
conprises a plenumtermnating, wth a hem spherical end which is blind
except for the outdedecting fnceplimim sortlecgeomepy e aimpleienatigrd Ibyst he

ept for the outialectong shceplimmier oprrie i i Tbyit
0pposed i usBESFEITRLLP BriRos HHEErd BEGTOFR ALate b A4l PESci ng
pposed iRt uatE°PIFEN Pty Brifcs M e . |

i manstonof PR Hipdn S ROt Ak R EhARE offhe PATCIE T i on
of the out I etsyx) 53isintlsld 058 mHO30064 AA9BARGTA BRZAORIQ9%HEDRY ciie

maxi nnun di st ance ween the 1 nclined planes as they entéer the
hem spheri cal bendried stdpevipd €romm3.2 to 4.5Tber pd anestigate powithe dhivw varies i ned at
into the plenuman angle of from25 to 550$especi ally 350 to 451.

e

Preferably, twehl prdiurg ieddues rmgaudés flova atesiwiskh 15 yareigresd, the
"term nal | ane" _of thfdrhem's here, or 1vyi

iing.on a parall el ane either just
upst ream br | iR#Zleiohauld danieplacedeby of ﬁ’é%lrtﬂ éﬁe.gu exi W RAPHAIMIBPENe"  of

Sphere of i SRR S HPLOBRE B8 4 Wteehde Bhelnal olgliptms” "
penetrates ”grgglﬂ\% ?ﬁ}vfs@ﬂsif}{’oi’mrﬁf)oéiﬂﬁn%%% BRSEIGd. TTHs MbrkMeseNe T has a

projected sh I's ellirptical.”If the wedge penetrates further, the

proj ected shagredsof Bapulforaaad thaiwriihedf s flomh gsesimnatsy dsezadsd ithed by
the cylindrical part of the plenumand so are cmtailed and have a smaller
curvat ur e t haimeriall forbes in the system increase with the velocity and so surface

20 tension is more easily overcome to yield a wider flow.

Conversely, if a narrower flow is preferred for say coating narrower
items such as door or window frames, the minor dimension of the outlet
exit should increased to more than 0.33 mm thereby reducing shear and
retaining more of the viscosity. This decreases the speed of expulsion and

25  the inertial forces and so presumably surface tension is better able to draw
in the width of the flow.

For ease of spraying, it is preferred that the viscosities at 22° C of

the compositions should reduce to 0.015 to 0.5 pa.sec under high shear,



15 the case if the shape were truly elliptical. The smaller curvature is
nore likely to give an even coating and in particular, the coating is |ess
likely to contain streaks. Preferably, the .paral Eel planes should be no
nore than O. g €am or downstream of the term nal < portions
of the nut ua‘??g%:ﬁ}g%?% ned pl anes of the wedge shape whi cﬁelgr%gﬁ)\?ﬁégﬁﬁg t he
hem sphere toget her define two opposed nutually inclined surfaces which are

essentially sem -circular. This neans that conp&gbiﬂti on flowing in_the
central regi ons®# sheardata ef 16 PPPseC S| mepBie 88elClpforemnd Plae a

f f th t] i fice.far. a,l i fodine t it
llow ng i n theV AL TLErFoRbearn Ao Fek. DA ZB bl F 6id RERESRent r a
i i |l thgref i i . ou | i f
Composi t1 on i Al SoBRERIG TRCACREN ah bidRiah) Fhotity bERIRNA, oy
conposi tion inpjBec aRAtdsPbciaRY! tloway.2hmsec WRer 6N GE6HiRE20QR4 008760

recei ved | ess shear el sewhere. It is possible that this conpensation
assi sts i n &reptdceduee desceitedningtroHaako &labey loInstructivgaVlasuelf aeailable |1 n
order to mnimse any pressure &)ul ses. whjch mght arise fromirregul ar hand

conpr essi on, tHenhdAer@ocHaake dinfernational el fsrsryhea Geamgay when using

6mm plates having an initial separation of 3mm.

Delivery of the composition via a plenum upstream of and leading

to the outlet orifice may also be usefully employed to govern the viscosity

10 of the composition in the region of the outlet. Preferably the plenum
should have a dimension transverse to the flow through the nozzle of from
0.5 to 3 (especially 1.3 to 2.7) mm and a length of 0.2 to 4 (especially 0.2
to 3) mm. Most conveniently it should be cylindrical and of about the
same transverse dimension (ie. radius) as the major dimension of the

15 outlet exit. Increasing the transverse dimensions and/or decreasing the
longitudinal dimension of the plenum decreases the shear and loss of
viscosity leading to a slower speed of expulsion from the outlet orifice
and a narrower flow. Conversely, decreasing the transverse dimensions
and/or increasing the longitudinal dimension increases the shear and the

20 loss of viscosity leading to a faster speed of expulsion from the outlet
orifice and a wider flow.

A preferred outlet nozzle geometry comprises a plenum terminating
with a hemispherical end which is blind except for the outlet orifice. The
orifice is preferably defined by the notional intrusion into the hemisphere

25 of a wedge shape consisting of two opposed mutually inclined planes
which meet to define a notional leading edge inside the plenum. The
leading edge in effect defines the major dimension of the exit from the

outlet orifice. The maximum minor dimension of the outlet exit is defined



5 chanber upstreamof, and in conmunication with its plenum Provided that
the chanber is large relative to the plenum its precise dinensions are not
critical but for guidance, it is proposed that its transverse di mensi ons be
about 5 to 10 tinmes the transverse di mensions of the plenumand its |length
be 5 to 20 Wpe@bersa®ly 6 to 8) mm ' toln a refinenment PEA/EPHWSPEFLl e, it is
additionally provided with an auxiliary I3preferably circular) orifice
upstream of the plenum which receives conposition under the delivery

pressure of flfr?p Phe? rpadifiuRn RBStaARd b@hv(/@&{ the Incliguarsianddgs Rhap Bﬁier-'fg@ o

preferred trarnsverse dinension of the auxiliary orifice is from0.8 to 1.5

mm its pref dige@dpherigilreridsof therpldnimt 0 15 2,3 nm and the pressure drop
across the orifice is Freferably from0.5 to 2 bar. Preferably conposition
flows fromthe auxilid alanesrare ipseferably iacthedséintef theaplgaunt ansangle ef

;;J?F?i;’Sl ?fg S%érzig%’%%l 355 dCammby 02nta ?}é%}?i%%‘f%%s% é?ﬁl%?&gﬂ’f@dtgghi nar
ey 556 i SelhOBL S0, L0 af Blnk Spie eipi EhIaNE” sF e BebSR e 70
unexpect ed adaﬁpgfgenodl‘ paﬂaﬁelr E%h@%@th@?ﬁjt Gipsfiedh il B8 8bANCeedn dritpekages.

Most aqueous pa are at r of con ng a s concentration of

unwant ed aggltermiril gslagé. Mhenieimidial glaed' berthediemispére R5tHesuabhr

aggl onerates of 200 pm or greater where pmequals 10-6 in. Aggl onerates can
accumul at e i rplanmofrhdivareduil trthe taslivruot the sphiefe of which ithe deppsphede t hat
the conditions of shear in the refined nozzle are sufficient to break down
t he aggl oner d08&S hallp 20061915869PCPEP2005/ 008769 15 Ot her factors

whi ch m ght affect

he | anc be]hween t he inertifﬁl forces t@no{ surface
tensi on amnd ther ef OP&S He” WHtEY & %pespggﬁr?tp@rbq ﬁgere}%aé}l d ‘PBWr e of
course the si f Iﬁéﬁt‘{ A i i j :
conposi tion. ng?ﬁ Oafﬁtjg% et ersglﬁﬁréetd%gé oﬁﬁlee’t tggﬁclp{laesiQ&gP F%{f?@%&l@{égﬁ ?g make
nr_odem ar _Chi t%llipﬁ@dtl. IOeHd W@dg@lﬁeﬁéﬂrﬁﬂe@ffﬁrtﬁﬂq tﬁ@p&é'eb&d@iap@dﬁ)thétooi‘/@f y
either. in theory, surface. tTension can be reduced by adding detergents to

a conposi ti orgurtantedt dllipsefwhosd snde ase slefinedsenshe ioylingrichl pag obtposi ti on
to water, eg. the sensitivity of a paint to rain. Hence, éariation of

surface tensifdenym and gomra cpriaded @ad haye » smalss curradnie bapgvaridobg nt s
ill h f R i t 22.C.ing,t 123 to 45 N. 10-3/
s o™ B i S Dl el SRS SR SO BLABEHT) ons o

the concentr ?Lliegf 1QbiNeaY ¥véﬂ'9&9&% %&g?géﬁfcﬁ;ai thid! a@gri‘s’tléésqikt. g g1 um

di oxi de (whi so“serves as a Ignment) or o col oured pi gnent s

or extenders coedinasreaRal Fre@rablyaYhe phialle® planes dhexldetslas néoreahsah 0@ i ons
are carefully chosen to give a colour of precise hue, chrorna or |ightness,

so varyi ng t henr upsireaen or doworstreemedfytht derawinakpladensity i s sel dom
practical. In short, density cannot be _signjficantly varied w thout
unaccept abl e consddgepeBiprsRt dhadnuipallydnebned plansspel ke yedge shape

20  which are within the hemisphere together define two opposed mutually
inclined surfaces which are essentially semi-circular. This means that
composition flowing in the central regions of the outlet orifice will be in
closer proximity to a surface of the outlet orifice for a longer period of
time than composition flowing in the lateral regions of the outlet.

25  Composition in the central region will therefore receive more shear in the
outlet orifice than composition in the lateral regions which may

compensate for the fact that composition in the central region may have



20 density of an architectural coating conpositionis from1.01 to 1.6
kg/litre and is usually 1.01 to 1.2 kg/litre for woodstsiins and fungicides
and 12 to 1.6 kg/litre for paints if dense pignments or opacifiers such as
futile are RESYURLossel | d contents of the coating compospiipPHo gmﬁherefore
be from7 to 12 wt % for woodstains and fungicides and up to 7 % or
nore for 25paints. This invention also provides apparatus for t he

airless spray-coati of a s rfa ith a vi on- Newt onj.an aqueous
archi t ect ur al r%‘i?éY?‘ﬂge ??‘8 et Te‘rsel?c??S’ctﬁ%%%ﬁﬁﬁ PHIRPEHAPPRASEISINO

£hi ckener _and ™ G4 3%4%20%?% RbnPuEaoiiseta Sqptelng 2 2? S and” Y
extenders, ' b) 3 BPEHl {onfRITNE! A5 RBdd huldes wRRbAINSE: Ado opaRy | 1 g

an outlet orifice oper at €d conpr essor capabl e generating a

pressure of fimegwlabhtod Zohmresieh, tHe mzpfeewutﬂsefulej' ebspecotapnise wﬂm?e
rel eases pressure fromthe container in the range 2.5 to 5 0 bar wher eby

gener at i onS of Cbambguwsbyamr@f renddline eppneusE oRti e atitte &s qelapasi Arowidedom t he

container to ra edfro the outlet orifice. Preferably the pparatus
al so conpri seg1 0 GRambsy {5 large yelan @(&’@dﬂ?‘@%mt H& PERf SR siQeearing

conposi t 1 on caht SEUEACHR It el HLtsTobPrdd frabthicfnsthist Loﬁ%%%o%%?‘ng
sprayed from b@eaw\!ftlseﬁo %'timese the trans%&@%ﬂ;'enéﬂahg dfmé\er}sle | gndhdsmari |y

intended for use with hand operated conpressors it could nmake
use of pressutegtiy®ser @t 20 (fryfdrablyd ks8endonesti c corrpressors if they are

able to generate pressures of 2.5 to 5 bar.

10 In a refinement of the nozzle, it is additionally provided with an
auxiliary (preferably circular) orifice- upstream of the plenum which
receives composition under the delivery pressure of from 2.5 to 5 bar and
directs it towards the plenum. The preferred transverse dimension of the
auxiliary orifice is from 0.8 to 1.5 mm, its preferred length is from 1.7 to

15 2.3 mm and the pressure drop across the orifice is preferably from 0.5 to 2
bar. Preferably composition flows from the auxiliary orifice into a
chamber of large transverse dimension as described above and then into
the plenum. The use of this auxiliary orifice and large chamber can
increase the width of the laminar flow expelled from the main outlet to

20 well over 120 mm, often reaching over 400 mm. This provides an
extremely quick coating process.

An unexpected advantage of the refined nozzle is its resistance to
blockages. Most aqueous paints are at risk of containing a small
concentration of unwanted agglomerates of pigment or opacifier ﬁarticles,

25  usually agglomerates of 200 pm or greater where pm equals 10° m
Agglomerates can accumulate in a nozzle and block its outlet orifice. It is

supposed that the conditions of shear in the refined nozzle are sufficient to

break down the agglomerates.



Measur enent of Brookfield Viscosity: Brookfield viscosity was neasured
at 22C using a Brookfield Visconeter, Mdel HA as supplied by Brookfield
Engi neeri ng Laboratories |Incorporated of M ddl eboro, Massachusetts.
Essentially, a Brookfield Visconeter conprises a rotateable spindle which
carries a dyveaoshisséy, when perform ng the measurenent, ACI/EPROvEN®Sed i nto t he
coating conposition about 10 nm bel ow itis surface. The conposition shoul d
he provided in a cylindrical container having a dianmeter of at |east 100

1 S DR SRR BT
o 00K el 8 NS oatadi ks RAOSEmd TIRCAGA, ! QiAo o) o 9o Lher

spindle is coupldRdtBow LR GfiBowRaIHE se elethieceuniide tensiorctbélbraatietiet o
express torque in terns of the viscosity of the conposition either directly

or after the dpeitytiodnthé eompbsitiphi eBodpertf detbriymdt obkf thel ccomplex  Thi s
invention and a preferred enbodiment. will now be illustrated with ference

to draw ngs oformhilathonsrsae o make mpdgrmgrckniestural FepiG eORPFIHANG ANGN
outflow expelled fromthe outlet .orifice when the deli.ver ressyre.is

bel ow 15 bar . SEFilg§MOLE3SY 19 ‘éﬂ%@@ﬁﬁaffli t@eP@'prsé’{g’r?F pgﬂnoc}éngl?]e Burdw
expel l ed fromthe, putl ifl del iear y.:nr re .l 2.5
expel L ed I orkd NEyh! Sl PhGTl 98, MPeaubha Rl Ar W! RSk eBbONE 2, S
fromthe exitg sﬁfvi‘é}“b?echeQfdrﬁ%@s@ti&@@@_@ﬁ@r,d@é.' RS YerRIBHBHOE d Paind thhe

opti mum range of 3 t'o 4 bar. gure 4 is a diagranmatic representation of a
fl ow expel | edrdifi.0oMenctheadatibet ofosiuffacee tadséon tih esedddnve rprapiicd sopteon.s above
5 bar. Figure 5 is a front elevation of a ngzzle accordi gg:to this '

i nvent i onlFi givfast erchitesturet paimts Wil dayh atwelassAenaiogmt42né /1 g FNgEgure 1,
Figure 7 is a secti gg&qrgzl%h the nozzle on line B-Bin Figure 1, Figure 8
shows on a Ia?é%? te#aN- 108y one around the hemi spherical end and

\glre;j?ieézhgﬁel 2? g\gp I?gréqﬁ _ ugsesst(?oféw infifi Rl R Sﬁl%mar@hﬁg&hﬁdleq:ogﬂhket
compositions by the concentration of heavy inorganic opacifiers such as
rutile titanium dioxide (which also serves as a white pigment) or of

15 coloured pigments or extenders such as chalk or clays. Pigment and
extender concentrations are carefully chosen to give a colour of precise
hue, chroma or lightness, so varying their concentration merely to adjust
density is seldom practical. In short, density cannot be significantly varied
without unacceptable consequences for opacity and colour. Generally the

20  density of an architectural coating composition is from 1.01 to 1.6 kg/litre
and is usually 1.01 to 1.2 kg/litre for woodstains and fungicides and 1.2 to
1.6 kg/litre for paints if dense pigments or opacifiers such as rutile are
needed. Solid contents of the coating compositions can therefore be from
7 to 12 wt % for woodstains and fungicides and up to 70 wt % or more for

25  paints.

This invention also provides apparatus for the airless spray-coating

of a surface with a viscous non-Newtonian aqueous architectural coating

composition, wherein the apparatus comprises



WO 2006/ 015869PCT/ EP2005/ 008760 Figure 10 shows a refinement of the
invention in section and on a larger scale. Figure 11 shows a nozzle
connected to a coupling for a delivery hose. 5 Figure 1 illustrates

t he shape of f 1 of conposition expelled from exi utl et
orifice whi 0%82 03)8%%% to be expected V\/ner% t he deliver yIPEF/é%g@ESr/@QI6§ | ess

than 2.5 bar. Qutflow 11 has an initially flat profile which quickly
converges into an approximately cylindrical jet 12. Jet 12 is unstable and
breaks up into |arge)i rar exputzinedr apltansgl 3 beinder polymarngthickenezr oard3 of
target surface 4 which is spaced 650 )m front exit 2, Fiqure 2
illustrates the effe’é?ﬁgeélﬁn ShcPhossnndrae JBISMEN H¥ESsuPBaGEEENdaRds bar

wher eupon expel | ed outtfl ag%ng has an initially divergent 15 flat profile
reaching a width of SHSHT“Sonm t ransverse of direction the flow of

conposition through | t . r ; -+ _before
breaking up into | an)éd I})Pr%%lgﬁaédxgx?{géfcgﬁéhg\gﬂﬁ&ch{ogﬁla%f %rg%itcﬁgmgyﬁﬁg

di ver gi ng ts ansver seay oatlet étifide converges to a constriction 24 before
becom ng unstabl e and breaking up into droplets 22. Because of the 20
greater w dth of outé¢) awhaud-operated cdmpeessos sapabde toff gemerdtingf @pressure
noderately quick coatjng of a target surface 4a (shown in broken |ines)
positioned nearer too’lbﬁPPb 5d0i ¥ be&end t han surface 4 and upst r eam of

ConSLrICUon. 24, Flai S BLLeLalas hie EILE 30Lel TELERE Mol 0 51
5,00 et WhLch i ananaransugieolsias ol na o shope heving |
strikes tafgetwhelebfC geheratithl 262 )t 886 BYCYi2RMR] 088APfssor enables

composition from the container to be sprayed from the outlet orifice.-

Preferably the pparatus also comprises an auxiliary orifice upstream of the

outlet orifice and conduit means from the auxiliary orifice to the outlet

orifice so that composition can be passed through the auxiliary orifice

15 before being sprayed from the outlet orifice.

Although this invention is primarily intended for use with hand
operated compressors, if modified, it could make use of pressures
generated by low pressure domestic compressors if they are able to
generate pressures of 2.5 to 5 bar.

20
Measurement of Brookfield Viscosity:

Brookfield viscosity was measured at 22°C using a Brookfield
Viscometer, Model HA as supplied by Brookfield Engineering
Laboratories Incorporated of Middleboro, Massachusetts. Essentially, a

25 Brookfield Viscometer comprises a rotateable spindle which carries a disc
which, when performing the measurement, is immersed into the coating

composition about 10 mm below its surface. The composition should be



19 The width of flow 3strikes increases to over 100 mmby the tine it
target surface 4. Figure 4 illustrates the effects of a delivery
pressure beyond 5 bar whereupon expelled outflow 41 still has a flat
profile as it |eaves outlet orifice 2 but it is unstable and it quickly

di si nt egr atwea 200nd38d9ar ge i rregul ar droplets 43 | ong befPETEPINS/HBHEhes
target surface 4. Figure 5 showsithe front elevation of a preferred
nozzl e 50 havi ng opening 5l1a | eadi ng to wedge-shaped space 51. which (as

shown in Fig i afies |

shown to in #@Xr edl81§1 %%ggﬂggg% '5%{8 udeﬂétvh‘%‘l:l cﬂ&ﬂg%!rs herlgcéa%lmﬁslallﬁ&a of
pl enum 54 so ﬁﬁéﬂi‘)‘a{%l&éhtor@aﬁette tHé‘})hﬁémﬂﬂy' cff'tﬁé c@ﬁtmﬂ'&lewhﬂéﬂ i ned pl anes
subtend an angle of 40" and teouinate in a'notional |eading edge 5lc |ying
in termnal plane Tadperdbrihehe spéustireabntefus thd purfdses difshendsscaptishpan 1 n

Fi gure 8 which extends between F0|nts 52c and 52d on jinclined surfaces 52b
as well as oerhﬂ@Mé% calSpand eswackmssenummemdsm db¢ yovfpasitiorf pody of

(i monsi on ot BRREOBHE 6 Bipe G- Boves N0 el 64 sferisly tBCRBS | ow of
of horzl e 50 SN Ssaelp B¢ P pldhed h%é?#%%@?m WWA* o SHISAELB G cage

Slc defines t r&‘isrt%? & iR &F fI:Fcnfl's@(Sbl oiet‘h'etc&ggosﬂ'@?‘e?ﬂ%leﬂirﬁé‘ﬂl end 54a

of plenum 54 | |nd except for outlet 5 e 50 has a Iarge

chanber 53 (shoafterithe bbgtatiem 6f anchlfiplivhspiftahbyBroekfisldv th and is
upstream of plenum 54. Large chanber 53 communi cates with a connector 55

adapted to receive a hose (not shown) through which architectural coating

conposi ti on under pressure of 2.5 5, ba an be livered, Larg

chanber 5% snoot h l%mvwnea%gser@%er{zﬁde%@ P %%ntswﬂfaﬁw wlée&tgat@ie

del i ver ed con@qull Lon | nt | enum \ﬁ\p 2906/ 015869PCT/ EP2005/ 008760 20
reference wings o w

Figure 1 is a diagrammatic representation of an outflow expelled
from the outlet orifice when the delivery pressure is below 2.5
bar.

15 Figure 2 is a diagrammatic representation of an outflow expelled
from the outlet orifice when the delivery pressure is above 2.5
bar.

Figure 3 is a diagrammatic representation of a fantail flow expelled
from the exit 2 of outlet orifice when the delivery pressure is in

20 the optimum range of 3 to 4 bar.

Figure 4 is a diagrammatic representation of a flow expelled from
the outlet orifice when the delivery pressure is above 5 bar.
Figure S is a front elevation of a nozzle according to this invention,
Figure 6 is a section through the nozzle on line A-A in Figure 1,
25 Figure 7 is a section through the nozzle on line B-B in Figure 1,
Figure 8 shows on a larger scale the zone around the hemispherical
end and wedge-shape shown in Figures 6 and 7.

Figure 9 shows a modified outlet orifice on larger scale.



fromwhere it passes through outlet orifice 52 and its exit 52a to energe
as an outflow 31. Opening 51 a and exit 52a are located in a protective
channel 57 defined by shoul ders 58. Figure 9 shows on a |l arger scale
t he projecti f shape of the exit fromnodified o rifice 52x.
Qutlet ori fivgéz@wk?% defined by a pair ﬁ% mutual Iy i nc#k@%ﬂmgi/@#ésg whi ch
extend beyond the term nal plane of the m sphere and into the cylindrical
part of the plenumso conferring a curtailed elliptical shape on ends 59x.
Ends 59x are i nset Figum ithshawse refingmentaef the irayentmdnssctien and dnesser
curvature which servles 10 t? reduce the tendency for a coating to be
streaky. The minor dt#BI¥R%f the curtailed elliptical shape is the

maxi mum m nor di mepsi o fat i i i curt aj: maxi ytum di anet er
is the major di rreng\'f%lii@(;fq W&?seaiﬁ?%zl%ohﬁ%tsgi%aﬁgughgggo%aIdgﬂly Hement of
the enbodi nent shownphg: Figures 5 to 9. In Figure 10, two part nozzle 60
has pl enum 64 which is shorter 15 than plenum 54 shown in Figures 6 and 7.
Pl enum 64 secei ves conposition under pressure froma | arger chanber 65
which in turn receives it after it has passed through auxiliary orifice 66.
Larger chamber 65 Highrplleilusiraies theshapsr oSeutilovad 1 afcompasitidroexpaltedeyi ng
conposition fromthe uxél i ar\él orifice 66 tg_l outlet orifice 52. Auxiliary

? §

orifice 66 rediRiBLYhe eriONEG PHICE WRichGHIBY 1adg) Rmexpacied vhamhthe
conposi tion and;.al [ [ ts. | i der, nt aj Figure.ll sh how a
nozzl e such arsagiiggéf@r%%{ﬂien%cg%ﬁ%gﬁiso&% @H{fgo%olnlngﬁ g;}giggx ﬁ%{sj oi ned
by a coupl i ng ,88fifeOwhidebhivR 6}9%? 0 af g end of
coupl i ng 69. ESgﬁThe I nvgirllltirnci S %éé’: et?sa':ﬁl %@??gﬁ%ﬁf}}b{fﬁ?ﬂ% st-l&?tit gf'i ng
Exanpl es. 1&EXAVRLE2lis unstablé\ anidsbeaks aguany slang el an deshlvons thalfrevas
made up by m xing together the ingredients shown in Table 1, The woodshain
was found to Kauengtiimrzahea3 odvarghtsuriBreosd kitiich ds spaed<ilymai fidndekd 3. 0
pascal .sec, an ICl Cone and Plate viscosity of 0.02 pa.sec, a surface

tensi on of 354ni Nmand density of 1.01..5 kg/litre. The woodstain was

conar ating a- pr esdipdret Wby e RS BrinfRRS BT S8V AR © 1
conpessor, Woedsbad . 9Bar WA h%ﬁggiii%gggﬁﬂeim g?@‘inqﬁitiéﬂéfgﬂrgxé&ta hose

of 10 mmdi anmeter to a nozzle as de wth reference t es 5 to
10 of the16r affangsofidrenchitld &dvidtiorefi dtowe B0 transverse of dIABtiBnlthe

L-i gredi ent

flow of composition through exit 2. Outflow 21 extends further from the
exit before breaking up into large irregular droplets 22. Qutflow 21 begins
by diverging transversely and then converges to a constriction 24 before
becoming unstable and breaking up into droplets 22. Because of the
20 greater width of outflow 21, it would be possible to use it for a
moderately quick coating of a target surface 4a (shown in broken lines)
positioned nearer to outlet orifice 2 than surface 4 and upstream of

constriction 24.
Figure 3 illustrates the effects of increasing the delivery pressure to
25  an optimum range of 3.5 to 4 bar. A flat outflow 31 is obtained which

diverges transversely producing a shape having approximately parabolic

boundaries 35 and which remains stable until it strikes target surface 4.
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The width of flow 31 increases to over 100 mm by the time it strikes
target surface 4.
Figure 4 illustrates the effects of a delivery pressure beyond 5 bar
whereupon expelled outflow 41 still has a flat profile as it leaves outlet
5 orifice 2 but it is unstable and it quickly disintegrates into large irregular
droplets 43 long before it reaches target surface 4.

Figure 5 shows the front elevation of a preferred nozzle 50
having opening 51a leading to wedge-shaped space 51 which (as shown
in Figure 8) is bounded by mutually inclined planes 51b. As best shown

10  in Figure 8§, planes 51b intrude through hemispherical end 54a of plenum
54 so defining exit 52a to outlet orifice 52. The inclined planes subtend an
angle of 40° and terminate in a notional leading edge 5lc¢ lying in
terminal plane 54b of hemispherical end 54a. The distance as shown in
Figure 8 which extends between points 52¢ and 52d on inclined surfaces

15 52b as well as on hemispherical end 54a extends transversely of the flow
of composition through nozzle 50 and defines the maximum second or
minor dimension of exit 52a. Leading edge 51c extends transversely of
the flow of composition through exit 52a and is also orthogonal to the
second dimension of nozzle 50 and so when it is within hemispherical end

20 54a, leading edge 51c defines the first or major dimension of exit 52a.

Hemispherical end 54a of plenum 54 is blind except for outlet
orifice 52.

Nozzle 50 has a large chamber 53 (shown in Figures 6 and 7) which
communicates with and is upstream of plenum 54. Large chamber 53

25 communicates with a connector 55 adapted to receive a hose (not shown)
through which architectural coating composition under a pressure of 2.5
to 5 bar can be delivered. Large chamber 53 smoothes out any excessive

pressure pulses and directs the delivered composition into plenum 54



A vi scous aqueous non- Newt oni an fence paint was nade up by m xi ng together
the ingredients shown in Table 2. The paint was found to have at 20 22 C a
| ow sheer Brookfield viscosity of 2,0 passe, an extensional viscosity of

0. 08 pasec, tension of 35 mNimand density of ,«¥Whr00s/008760
2006/9158693@3@&%@%&?008760 22 L027 kg/lijpre and a solids content of 10.1wt

% The paint was supplied in a 5 litre container into which a hand

conpressor capable of generating a pressure of 3 to at |east 4.5 bar was
fitted. UsingFoa Whejsr dpasses heppgh qutet arilige PLond K esBnZa ieeemarge

rof er ence 1o gl B8tH0v: 5l TObGHAEe bl SRS hd e BT bd r BRIFEL ot | et
outl et whi oh R e o B B e o cither trantines o |
dribbling. TABLE Figurd faihiest ailkgditscile the projection of the shape of the
5 exit from modified outlet orifice 52x. Outlet orifice 52x is defined by a
pair of mutually inclined planes which extend beyond the terminal plane
of the hemisphere and into the cylindrical part of the plenum so
conferring a curtailed elliptical shape on ends 59x. Ends 59x are inset
from the true elliptical shape and so have a lesser curvature which serves
10 to reduce the tendency for a coating to be streaky. The minor diameter of
the curtailed elliptical shape is the maximum minor dimension of the exit
whilst its curtailed maximum diameter is the major dimension of the exit.
Figure 10 shows a refinement of the embodiment shown in Figures
5 to 9. In Figure 10, two part nozzle 60 has plenum 64 which is shorter
15 than plenum 54 shown in Figures 6 and 7. Plenum 64 receives
composition under pressure from a larger chamber 65 which in turn
receives it after it has passed through auxiliary orifice 66. Larger chamber
65 and plenum 64 together serve as a conduit for conveying composition
from the auxiliary orifice 66 to outlet orifice 52.Auxiliary orifice 66
20 reduces the tendency for blockage by agglomerates in the composition
and also results in a wider fantail. -
Figure 11 shows how a nozzle such as nozzle 60 in communication
with a connector 67 can be joined by a coupling 69 to a delivery hose (not

shown) push-fitted over the end of coupling 69.

25

The nozzle may be moulded from a thermoplastics material such as

polyacetal or polypropylene.
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The invention is further illustrated by the following Examples.

EXAMPLE 1

A viscous aqueous non-Newtonian woodstain was made up by

5 mixing together the ingredients shown in Table 1. The woodstain was
found to have at 22° C a low sheer Brookfield viscosity of 2.8 to 3.0
pascal.sec, an ICI Cone and Plate viscosity of 0.02 pa.sec, a surface
tension of 35 mN/m and density of 1.015 kg/litre. The woodstain was
supplied in a 5 litre container into which a hand compressor capable of

10 generating a pressure of 3 to at least 4.5 bar was fitted. Using the
compressor, woodstain was taken from the container and delivered via a
hose of 10 mm diameter to a nozzle as described with reference to Figures

5 to 10 of the drawings and expelled from its outlet.

15 TABLE 1
Ingredient Weight % ]
Water 92.7
Vinyl Acetate/Vinyl "Versate" copolymer 4.4
Coloured Pigment 2.3
Cellulose/Acrylic thickeners 0.5
Biocide 0.1
EXAMPLE 2

A viscous aqueous non-Newtonian fence paint was made up by mixing
together the ingredients shown in Table 2. The paint was found to have at
20 22° C a low sheer Brookfield viscosity of 2.0 pa.sec, an extensional

viscosity of 0.08 pa.sec, a surface tension of 35 mN/m and density of



* Acrysol TT-615 is an alkali swellable acrylic polyner supplied as an
associ ative thickener by the Rohm and Haas Conpany of Phil adel phia. CLANMS
| . A process for the airless spray-coating of a surface with a viscous
aqueous non-Newt oni_an architectural coating conmposition _conprising a binder
pol ymer ande(hﬂ)P‘g@isgﬁts chosen from pi gnents, dyes, pacr‘%fg? Osz)ﬂﬁ%%xt enders
whi ch conposition is suitable for coatin Zvertical surfaces wherein a) the
conposition contains a thickener and b) the conposition is subjected to a
pressure of frbfA2? kgditselbad a pdissemdnténtafdl). bt Suxite paint was Suppliéd i)
upstream of the outlet orifice, and then sprayed froman outlet orifice

(52) in a nozZA é J{sp FoRipsToaR avhigh guaandogpmBIESseR Canable ehEeRgrating a
ition, which t h z t .boundar.i 35) at | t

Gnt1 11t has FRPTRECELT detgreor S| BeavEnaedo UiHE e atiressot pHfbcess

according to Ga {Elén"ﬂ’@h%e c%ﬁtéiﬁ{eﬁ&rﬁi‘&éli&e?@@%f&%o@é‘ 29996 Yfete

t hi ckener. 3. A process for the alrless spray-coating ofo a surface wth a

vi scous agueous aisrzent deicibednetth referétcdl toFaghiteld 0CRNPOST tHeQlkaGaAPY | Si Ng
a binder polyner and ingredients chosen from prgnents, dyes, opacifiers and

and expelled from its outlet. The outflow was directed against a vertical

o

surface 300mm from the nozzle outlet which it coated with little evidence

of either tramlines or dribbling.

TABLE 2
10
Ingredient Weight %
Water 88.7
Vinyl Acetate/Vinyl "Versate" copolymer 4.4
* Acrysol TT-615 Associative Thickener 0.5
Pigments 2.9
Wax Emulsion .8
Biocides 0.5
Coalescing solvent, ammonia and defoamer 0.7

* Acrysol TT-615 is an alkali swellable acrylic polymer supplied as an
associative thickener by the Rohm and Haas Company of Philadelphia.



extenders which conposition is suitable for coating vertical surfaces
wherein a) the conposition contains an associ ative thickener and b) the
conposition is subjected to a pressure of from2 to 5 bar, passed through
an auxiliary orifice (66) upstreamof the outlet orifice, and then sprayed
froman outlet orifice (52) in a nozzle (50) to produce an essentially flat
outflow (31) of the coating conpositi‘on, 24 4. A process according to any
one of the preceding C ains wherein the conmposition has a Brookfield

Vi scosi ty,a C of at least 0,5 Pa.see. 5. A process according to any one
of the p g Clainms wherein the conposition is sprayed froman outl et
orifice which orifice is inthe formof a slot. 6. A process according to
Claim5 wherein the slot is essentially elliptical or curtailed elliptical.

7. A progess AC@%&ESE%&%Q é’i&fé‘s?is?&?}gcéhﬁhg Ier firtden@igubf VRWohigkes the

shape of an approxi mately parabo antall” 8, A process according to any
one of tagu@ds@qwﬂﬂmeﬁt@hm wiehieddtutdlecemimosidmpdsition sos@risiisg cont ent  of
at | east w % 9. A process according to any one of the preceding O ains
wher ei n bhelgrrmssnres dnsl gepetiahsdchinsea framd pogmentse dyespppasfers and 0. A
process according to any one of the preceding Cains wherein the |

conposi t estenderpuhiel comp@agtomlsmuehaglﬁ tystaadiag wirticaleswladestwhaenetn ce,  11.
A process according to Claim 10 wherein the plenumis cylindrical

termnating id a ﬁgwgawitw C@W@“’(Sﬁg)ic #19 a ch a wedge shape

compri si ng i gl i neg pLanes 451 &) ALERRRL ¥ akiyges A0t defd 3o e
passed through an auxiliary orifice (66) upstream of the outlet orifice,
and then sprayed from an outlet orifice (52) in a nozzle (50) to produce
an outflow (31) of the coating composition, which outflow has non-
convergent boundaries (35) at least until it has formed a front of not

less than 30 mm in width.

2. A process according to Claim 1 wherein the thickener comprises an

associative thickener.

3. A process for the airless spray-coating of a surface with a viscous
aqueous non-Newtonian architectural coating composition comprising a
binder polymer and ingredients chosen from pigments, dyes, opacifiers and
extenders which composition is suitable for coating vertical surfaces wherein
a)  the composition contains an associative thickener and
b) the composition is subjected to a pressure of from 2 to 5 bar,
passed through an auxiliary orifice (66) upstream of the outlet orifice,
and then sprayed from an outlet orifice (52) in a nozzle (50) to produce

an essentially flat outflow (31) of the coating composition.



75 12. Apparatus for the airless spray-coating of a surface with a viscous
aqueous non- Newt oni an architectural coating conposition, wherein the
apparatus conprises a) a container containing a binder polyner, thickener
and ingredients chosen from pignments, dyes, pacifiers and extenders, b) a
nozzle (50) in communication with thesgontai ner and conprising an outl et
orifice (52), c) a conpressor capable of generating a pressure of frono 5
bar and d) a pressure rel ease valve which rel eases pressure fromthe

cont ai ner4.i n A Rgot&Ragcodrlingd t& ddybaiie Wifehe Bressdiag aCladms pwhsedin ehdy t he
conpressor enabl es conposition fromthe container to be sprayed fromthe

out | et or¢dmpesitiohdrasi anBrdek fagidaristasitycatrd2° Cselatdeastuk b [Rasseg. ori fi ce (66)
upstream of the outlet orifice and conduit nmeans fromthe auxiliary orifice
to the outlet orifice so that conposition can be passed through the

auxiliary_orifice before being sprayed frqomthe qutl .orifice. 13.
Appar at us>-accoPdPINgCEHACTHIIRS (@ A1 TN of ﬂ}eepwwamgo 31gs W, Pmleéﬁeorrpri ses

14. t. di to C ai 3 in,th h f I [
ol 11 pti cAOtBPottipp st o aaroutel ritkEnahiiH SRGEESE i e F¥™RE: m 13 or
14 }/\,her eiepsltoli].e nozzl e contains a plenum (54) upstream of the outl et
orifice.

6. A process according to Claim 5 wherein the slot is essentially

elliptical or curtailed elliptical.

7. A process according to Claim 5 or Claim 6 wherein the outflow takes

the shape of an approximately parabolic fantail.

8. A process according to any one of the preceding Claims wherein the

composition has a solids content of at least 7 wt %.

9. A process according to any one of the preceding Claims wherein the

pressure is generated by a hand-operated compressor.

10. A process according to any one of the preceding Claims wherein the

composition is passed through a plenum upstream of the outlet orifice.

11. A process according to Claim 10 wherein the plenum is cylindrical
terminating in a hemispherical end (54a) into which a wedge shape
comprising inclined planes (51b) notionally intrudes and defines the outlet

orifice.



26 | & Apparatus according to any one of Clains 12 to 14 wherein the plenum
termnates in a hem spherical end (54a) into which a wedge shape conprising
opposed nutual ly inclined planes (51b) which notionally intrude into the
hem spherical end and define the shape of the outlet orifice. 17. A

nodi fication to an apparatus as clained in any one of Clains 12 to 16
wherein the conpressor is replaced by-a donestic appliance able to generate
a pressure of from2.5 to 5 bar.

12. Apparatus for the airless spray-coating of a surface with a viscous
aqueous non-Newtonian architectural coating composition, wherein the
apparatus comprises
a) a container containing a binder polymer, thickener and
ingredients chosen from pigments, dyes, opacifiers and extenders,
b) a nozzle (50) in communication with the container and comprising
an outlet orifice (52),
c) a compressor capable of generating a pressure of from 2.5 to 5
bar and
d) a pressure release valve which releases pressure from the
container in the range 2.5 to 5.0 bar
whereby generation pressure by the compressor enables composition from
the container to be sprayed from the outlet orifice, wherein the apparatus
comprises an auxiliary orifice (66) upstream of the outlet orifice and conduit
means from the auxiliary orifice to the outlet orifice so that composition can
be passed through the auxiliary orifice before being sprayed from the outlet

orifice.

13. Apparatus according to Claim 12 wherein the outlet orifice comprises a
slot (52a).

14.  Apparatus according to Claim 13 wherein the shape of the slot is

elliptical or curtailed elliptical.

15.  Apparatus according to Claim 13 or 14 wherein the nozzle contains a

plenum (54) upstream of the outlet orifice.
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16. Apparatus according to any one of Claims 12 to 14 wherein the plenum
terminates in a hemispherical end (54a) into which a wedge shape
comprising opposed mutually inclined planes (51b) which notionally intrude

into the hemispherical end and define the shape of the outlet orifice.

17. A modification to an apparatus as claimed in any one of Claims 12 to
16 wherein the compressor is replaced by a domestic appliance able to

generate a pressure of from 2.5 to 5 bar.



