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unsophi sti cated users having no special respiratory
protection to surfaces at anbient tenperatures (say 5

to 40C) in natural daylight which conposition contains
an aut oxi di sabl e bi nder polymer and a surface pronoter
systemcontaining little or no cobalt for pronoting
surface autoxidation of the binder polyner.

Aut oxi dation of architectural coating conposition

takes place at ambient tenperatures and in natura
dayl i ght and so occurs slowy unless it is accel erated
by the presence of a both a surface pronoter system

and a through pronoter system Such pronoters are

often called "driers"” but in this description they

will be called "pronoters” to avoid confusion with the
nore usual concept of drying which involves | oss of
solvent fromthe coating conposition after it has been
applied to a surface. Architectural coating

conpositions such as paints, lacquers and varni shes
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found in or around bujl dings. Accordi.ngly, tqg .
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. ectural coatlng conposition
conpri S utoxidation of architectural coating composition takes place at

ambient temperatures and in natural daylight and so occurs slowly unless
it is accelerated by the presence of a both a surface promoter system and a
through promoter system. Such promoters are often called “driers” but in
this description they will be called “promoters” to avoid confusion with
the more usual concept of drying which involves loss of solvent from the
coating composition after it has been applied to a surface.

Architectural coating compositions such as paints, lacquers and
varnishes which autoxidise at ambient temperatures in natural daylight
are commonly used on site to coat surfaces found in or around buildings.
Accordingly, the compositions are usually called “autoxidisable
architectural coating compositions” and they need to be suitable for

application at ambient temperatures in natural daylight by unsophisticated



ei ther autoxidi sabl e binder polymer dissolved in
organi ¢ sol vent such as white spirit or dispersions of
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conpositions will also contaig non-filmform ng
conmponents such as particul at® i norganic and/or

R dipnd R uBsmeaRad croltior 3B, §HP R simpple, application
R f SN nyoliciy i DA FORCPLanR Ao 3 surfac the
a t ti ' ' K
Sk AR08, 1RE LORR, dm Mok cRmeRt DyceyaRlion) and
ejREBER s HRBkHRRIN ?tdlﬁ@fédiﬁycﬁﬁiﬁiseﬁle@al {caot fermra solid
bentonite clays), antifoam ng”agents and bi oci des.

PceRBrint diidecdat boneedabtthelsasfaaee coated with ot her

oxi des such as silica in order to mninise degradation
of the Aagakidigably hichhitectiiad costing dosgivsitions may comprise
filmform ng binder polyner is an essential conponent
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ndpengralys othe ngosap@tions s Wil clseny coBtam esm{-ﬁlm-formmg
t he conposition such as those described, above. .Dur.i n

2 OSPRRAN BrSUCH A5 PATSHIANE THOTERTIES ARG OF HQTgATiG i gitents or

D pcaierS By rsanrs B tea P i Rt UoeiBh R Pesiqlly rutile or
Lpﬁ{ggﬁ%ﬁ ?)F@E?%ifﬁgf&sa o ‘LQT ﬁg@gjﬁ@! glg.g}’i‘géﬂﬁgrs Uort Bfample
ook Pbithter PRV GRORES YLIEHS sPR% Sl ingredients such
ory SR gt (WP Eicaffle JRRARTruetbdn honts (Fioexample

" Qifalnf cBhiutRC "oy 1 r gansbéitenite cl
pu zflng ed |81E1 %gggﬁ%l}ﬁ G%?ﬁyof&Loﬁg%ﬁ@ng co%temg clays),

of antifoaming agents and biocides. Pigment grade rutile particles are coated

with other oxides such as silica in order to minimise degradation of the
coating by light.

The autoxidisable film-forming binder polymer is an essential
component of an autoxidisable architectural coating composition partly
because it autoxidises to form the coherent coat which bonds to the
surface to which it has been applied and partly because it binds together
any non-film-forming components which may be present in the
composition such as those described above. During autoxidation,
autoxidisable moieties in the binder polymer are believed to form
crosslinks between adjacent polymer chains resulting in a significant

increase in the weight average molecular weight of the binder polymer.



t hese pages from Morgans are herein incorporated by
reference. Morgans explains that, essentially, alkyd
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pol yhydri c al cohols to which gre attached | ong chain
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grthesspagesirote Marbans airgihegeiacinebeorated by reference. Morgans
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ether groups which degrade to give acrolein which is a potent and toxic

lacrimator painful and possibly dangerous to users not having respiratory
protection. Examples of autoxidisable moieties which are suitable include
those derived from linseed oil, soya bean oil, safflower oil, cotton seed
oil, dehydrogenated castor oil, tall oil and tung oil.

Examples of suitable dicarboxylic acids for use in making alkyd
resins include ortho-phthalic, iso-phthalic, terephthalic, maleic, fumaric,
adipic and sebacic acids or their anhydrides. Suitable polyhydric alcohols
include ethylene glycol, glycerol, pentaerythritol, 1,2 propylene glycol,
trimethylol propane and neopentyl glycol.

As mentioned above, unpromoted autoxidisable binder polymers

such as alkyd resins autoxidise far too slowly at ambient temperatures in



irradiation (eg. actinic irradiation) or by stoving at
tenperatures well above anbient. Cearly, it is not
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stoving facilities on site es&eci ally for use by
unsophi sticated users and so architectural coating
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pronoters”. Surface pronoters accel erate autoxidation

I unsophisiidased useyseand o archajgphiral coating repmpaditiohy need to
by catal ysing the uptake of oxygen and the L. .

d exomtpios i priosmoter  pstenisdde tascelerater theirr autaridationi chypical
cause crosslinking. In Qogérast, t hrough pronoters
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pronoters”are normal ly used 1 n anounts such that
and or “through promoters”. Surface promoters accelerate autoxidation in

g

the surface layers of an applied coating probably by catalysing the uptake
of oxygen and the decomposition of peroxides to form free radicals which
cause crosslinking. In contrast, through promoters accelerate the increase
in weight average molecular weight of the binder polymer in the lower
levels of the coating. Conventional surface promoters comprise
carboxylates, preferably octoates, 2-ethyl hexanoates or naphthenates of
cobalt, manganese, vanadium, iron, chromium, copper, tin and cerium.
Conventional through promoters comprise compounds of the above
carboxylates with one or more carboxylates of zirconium, calcium,
barium, strontium, lithium, sodium, potassium, zinc, neodymium,

bismuth, lead and aluminium as well as alkoxides of aluminium.



the concentration of their transition netal ions based
on the weight of all the autoxidisable binder polyner
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with the preferred range being 0.04 to 0.07 wt% To
achi eve sufficiently fast ratés of presuned
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dipeed Qi we%s iwish clheppssftiredsranecbeirich@. b ipoBiTi wi%. To
i s"heavily pignented. scoloration due to cobalt ions

i achiesie Isaficientlysfast otatés ofaptesuyhed esittreidation in the lower
est abl i shed thensel ves as the surface pronoters .
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their use neans that it is easier to nake the popu
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much less and so cobalt carboxylates have established themselves as the

surface promoters ubiquitously used in architectural paints because their
use means that it is easier to make the popular light pastel shades of
colour. However there are now rumours that cobalt ions may be
carcenogenic, and so they should be used only in systems where the
concentration of cobalt ions is below 0.01wt % based on the autoxidisable
binder copolymer. Preferably the promoter systems should contain no
cobalt ions at all, that is to say they should be non-cobalt promoter
systems.

Photoinitiators are often used together with high energy
irradiations (often called “actinic” radiation) to accelerate the crosslinking
of paints applied under factory conditions. Pages 222 and 223 of Turner,
ibid, describe industrial coating compositions containing photoinitiators

and either unsaturated polyesters or unsaturated acrylic (including



and either unsaturated pol yesters or unsaturated
acrylic (includingnethacrylate) polyners. Turner
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may be conveyed under powerful_ ultraviolet |anps which
irradiate the coated articles w th high energy
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conposSition suitable for application to surfaces at

anbi ent BhfoamPateas SpeeiflvationtEPAR2B4a1 1 AYpublished in 1986)

unsophi sticated users having no respiratory protection

whiizelswesrasiokidisasient @dtiviy @dmpositions which contain allyl ether
groups in order to permit the use of less volatile solvents. As mentioned
above, allyl ether moieties degrade to give acrolein which is a potent
lacrimator and so the coating compositions are not suitable for use as
architectural coating compositions because architectural coating
compositions must be usable by persons not equipped with respirators.

It is an object of this invention to provide an autoxidisable
architectural coating composition suitable for application to surfaces at
ambient temperatures and natural daylight by unsophisticated users
having no respiratory protection which composition contains an
autoxidisable binder polymer and promoter system containing low to zero

concentrations of cobalt ions for promoting autoxidation of the binder

polymer



aut oxi di sabl e bi nder polymer and pronoter system
containing low to zero concentrations of cobalt ions
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Accg_rdi ngly, this invention provides an autoxidisable
architectural coating conposition suitaple.fo .

appl i cAccordinglys thisamsenbipn proydess @Hf%dlﬁ@gl% architectural
havi ng no respiratory pr iﬁect' on at _a
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nder polyner 1n the coati

cgsygt%_ 3 EbRRin®f metal ions other than cobalt ions,
ber ng ms?a Ions which pronote surface autoxidation,

c) at 'ayast 1§§sethahonm1nu&¢/@(paef@ablyvetve@b) of byobelt iom based
daylight preferably present in anounts of from0.3 to |

2 Wt % kst arigitofehattafidisableioderipobyiner b thercoating
pol ymer in the conposition and nost preferably from

0.5 to cbmpeditonThe coatings obtained do not suffer
fromthe aggravated yell ow ng caused by

di cycl d)pentieoml 008t i tos. 0:08eywWilaso(bged on oths weight of

odour than conventional autoxidi sﬁabl e architectural

pai nts antaxidissblarbinder palyinsr Hbthe 60tRg cempPsitjon) of metal
ARAXIOR .
aerere i%ng ott Iernt%danféo%gltt i%%s%&%%dﬁte{a? rfoﬁ)g whHit lpro%n%?é surface

autoxidation,

c¢) at least one photoinitiator activateable by natural daylight
preferably present in amounts of from 0.3 to 2 wt% based on the
weight of the autoxidisable binder polymer in the composition and
most preferably from 0.5 to 1.5 wt%.
The coatings obtained do not suffer from the aggravated yellowing
caused by dicyclo-pentenyl moieties. They also have a lower odour than
conventional autoxidisable architectural paints and they are certainly not
contaminated by acrolein obtained from the degradation of allyl ether
groups. The autoxidisable coating composition may also contain other
conventional components such as the non-film-forming components
mentioned earlier. In particular, they may contain pigment/opacifiers such
as rutile (and especially pigment grade rutile) even though pigments

might be expected to impede access of light to the photoinitiator.



groups. The autoxidisable coating conposition may also
contain other conventional conponents such as the
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particular, they may contain gignment/opacifiers such
as rutile (and especially pignent grade rutile) even
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light to the photoinitiator. The nmetal ions other than
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pprombee a fastrerate afenibxalation tham do athen ndn-cobedt ions. Of
non-cobalt ions. O these two, manganese is the .

f Hdsertwoymanganese isthe faster. ddetal iensdinaydreanlsg or additionally
sel ected fromfor exanple nickel, iron, chrom um .
coplpeted from forcexamplemickek ironschromiimoeapper, tn and cerium.
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econe dry to the touc This period of tinme
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nmeasurenent 1s described later. Simlarly, a fast rate

Ofsgﬁféiﬁsl.%cfa@ﬁf% iofasuirficel autbkiclationsls ihdicaked bk, 4 bleort period
coat is indicated by a short tine needed for the coat

t of tfisheedok fonthotoby ta becohte dey givtthadedtk. This period of
period is called the "through dry tinme" and a

pridmedsraaltedrthiet‘¢oveh sy dime? amd al procddurs fareds magasurement

It has been di scovered that only | ow concentrations, of

meisgdesesibed later. Similarly, a fast rate of presumed autoxidation in the
lower levels of the coat is indicated by a short time needed for the coat to
resist penetration by a light weight needle. This period is called the
“through dry time" and a procedure for its measurement is also described
later.

It has been discovered that only low concentrations of manganese
or vanadium ions are needed for a successful performance of this
invention and so the level of discoloration of the dried coat of paint is at
least tolerable and can even be lower than the levels caused by
conventional cobalt systems. Discoloration is inversely proportional to
the percentage of whiteness in the colour of the dried coat and percentage

whiteness can be conveniently measured by conventional
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the wavel ength range and so it is preferred to use .
t hitapfescenimhibes The prdphicdlofermuiae rofabsmebsuch giltedoinitiators
parts of the range. A particularly gref erred
15 cotugetteri withdhejrabsesbatidesspostia qua shgwpinoEighiras 1andi2 of the
and canphor qui none. QO her_ photoinitiators suitable for
drawings which accompany this description. Some of the photoinitiators
are only absorbent in part of the wavelength range and so it is preferred to
use them in combination with those which absorb in other parts of the
range. A particularly preferred combination comprises dibenzoyl phenyl
20 phosphine oxide and camphorquinone. Other photoinitiators suitable for
use with daylight are listed in United States Patent Specification US 6
548 565B issued in 2003 (see the paragraph bridging columns 6 and 7,
the contents of which are herein incorporated by reference) or in
European Patent Specification EP 1 048 706 published in 2000 (see
25 paragraphs 21 and 22, the contents of which are herein incorporated by
reference). The most preferred photoinitiators have significant

absorbences of wavelengths not absorbed by rutile.
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a met hobhisdnvepippialsp provides acssthast fomapplying eddrigdcoat of

coating, conpositign to a surface in which a coating, of
t wfa@tﬁ@mmi gOALNG SEMRASIEQN tha syifacada vahlchrﬁ)c ing of the
t enper at.ur es, wherein t he coppositi qn contai ns, an .
L ABRDaSEIABN s IR (oo, HEFAR A ALt Brpparanales wherein the

E{%ibﬁfﬁééﬁ%f@a%h%ﬁﬂﬁﬁiﬁ%léﬁﬁ% Bhitihahths System for
0 .0 ; [
1o PidyBoflle Sheise SR ol ik Bloiiiabls, bR Biher and
t NEheAhiRE GRMRTOhtARs D) from 0. 001 to 0.04 wt%
(based on the weig of aut oxi di sabl e bi nder pol yner

in the fagalgésgﬂlﬁo%@PWﬂ}?S%ge%mﬁﬁg%G'wf?z%f% 1t ib®based on

cobal t el ng neta pronbte surface

aut oxi dgheoweistit 67 thé diRegidigiMe Pshdenipol@her in the coating
activateabl e by natural daylight
composition,
15 b) from 0.001 to 0.04 wt% (based on the weight of autoxidisable

binder polymer in the coating composition) of metal ions other

than cobalt ions being metal ions which promote surface
autoxidation and
c) at least one photoinitiator activateable by natural daylight
20 preferably present in amounts of from 0.3 to 2 wt% based on the
weight of the autoxidisable binder polymer in the composition and
most preferably from 0.5 to 1.5 wt%.
and the coating composition is applied to the surface under illumination
by light (especially natural daylight) of wavelength in the range 350 to
25 650nm. The method can be used on site to coat surfaces found in or
around buildings and does not require the use of high energy irradiation
and carefully controlled conditions more suited to methods performed in

factories.



preferably present in ambunts of fromO0.3 to 2 wt%

based on the wei ght of the autoxidisabl e binder
wp@oiopier738 n t he conposition and nost pref er abl BCT/EP2904/008250

0.5to 1.5 % and the coating conposition is applied

to the surface under illumnation by light (especially

natural daylight) of wavelength in the range 350 to

650nm The nethod can be used on site to coat surfaces

f oundlhis desceiptionds hutomipagiedby déowigradf whith re the

use of high energy irradiation and carefully
cont r ol | Erguresdi andBAshowr graplhiic éormulasesfipiusopstiborsed

in factories. This descriptjon is acconpani ed by
drawi ngs of whi ch teiggtharswithdhelir absorpiiagr spevita.
fornul ae_of photoinitiators together wth their .
5 absor pt i 512Wigedt r shomsperspeshivasiagrpamsaiée representation on
di agramatic representati on on an eéaggerat ed scal e of

appar atus used in ¥hgxaggrrateshsaalg ofappanatas useshinthe
procedure. Figure 4.shows in section on a |arger scale
a detail from Fi guﬁgﬁ@u\gﬂéwa\?@ﬁ%ﬂl@m@ﬁ %)@pce ure.

il lustrated by the foll ow ng.Exanplgs of iC .

Exanpl co TIPS & or S iatioR i tnd sehledetail from

anbi ent ten‘peraturﬁ%gqﬁg about 18C and touch dry tine
a e”

and through dry ti nmeasured using the foll ow ng

10 procedures: Touch Dry Time Measurenent: The tine taken
for a freshly applied coating to becone dry to the

touch i FThoHAsEAREn 1Y MrRpdIHSRERU bPMhe rf%ﬁ%\?\}#lthg BRamples of

follows: A flat glass surface was degrease

?EWEM;E)IMpmaW o Ghage éﬂm{)éﬂa'mei. In' thed EARAGIEE hmbient
pplied by bl ock spreader at 20 C and 50%
temperature was about 18°C and touch dry time and through dry time are
measured using the following procedures:
.15
Touch Dry Time Measurement:
The time taken for a freshly applied coating to become dry to the
touch is measured by a sand deposition procedure as follows:
A flat glass surface was degreased with acetone. The coating whose
20  dry time is to be measured is applied by block spreader at 20°C and 50%
relative humidity to a thickness of 50 to 60 um. This coating is allowed'to
dry at 20°C and 50% relative humidity which were maintained
throughout the measurement procedure.
A hopper having a small outlet in its base is filled with sand which
25  then trickles out through the outlet. The drying coating is passed under
the hopper outlet at a speed of 25.4 mm/hour while sand trickles onto it.
Initially the sand sticks to the coating which is still wet but as time

passes, the coating dries and autoxidises and there comes a point when



relative humdity to a thickness of 50 to 60 m. This
coating is allowedto dry at 20 C and 50% rel ative

wheovsdi47y8 whi ch wer e nai nt ai ned t hr oughout t hePCT/EP2004/008250
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measur ement procedure. A hoppgp having a small outl et
inits base is filled with sand which then trickles

outhet baradidleabéie toUstick to Tie THe itifle cakbh NG 'rh;%cﬁigacﬁﬁd point is

under the hopper outlet at a speed of 25.4

whiegardeahds thie ttoueh dnyttdmiet’, Theigdiat Isyedsily detoetedib blowing
to the coating which is still wet but as {ine passes,

t hedoase sgndrirem thedfudiy dredicoasingrsd a$1¢o deavamrdral of stuck
poi nt_. whent he sand ceases to stick to it. The tine

t Sesel ob arlength fram whiokk thestoushadde tinzs is bbtdineddy dividing
dry tinme". The point is_easily detected by blow ng the

| o%@ée@gthjby thersperd atuwhichithecepating pasges under the outhete

a trail of stuck sand of a length fromwhich the touch

dry tinme is obtained by dividing the length by the

speed at which the coating passes under the outlet.

Through Dry Tinme Measurenent: Beck Koller Method: The

Beck Kol |l er method neasures the through dry tine by
measuring the tine taken for a freshly applied coating

RN o R G R e P
shown dTRE" BERR! Kiflery nidihbHIWiEsard dhe iftBuch dry time by

exaggerated scale In Figure 4

a [ ' I t :
EPDRhSkting the B¢ AN ToL OMeAG, diifededatiig @/ Bédome rosistant

Fi gupenérationdynariesitl welglnaneédle. Theameict ¢nflo9sthe Beck

to a horizontal rod 3 trunni on nount ed between

paKallee! appatates| shovens diegranandticdibedire Higpepedr ainds on an
downwards I nto a coating5 of coating conposition which

hagxaggeratedpbeald inoFiguytads ThicaBeck Kblleh appardtheris available

laid on metal box 7. Part of box 7 is shown broken
awipm the Miskle haberaorninginesringdCompany of Gomsall in Surrey,

England.

Figure 3 shows a needle 1 carried by an arm 2 attached to a
horizontal rod 3 trunnion mounted between parallel vertical transporters
4. Needle 1 penetrates downwards into a coating 5 of coating composition
which has been applied to a glass plate 6 which was then laid on metal
box 7. Part of box 7 is shown broken away to reveal hole 9 and screw 10.
The lower ends of transporters 4 are linked by bar 8 containing thredded
hole 9 through which rotatable thredded driving screw 10 passes.

Rotation of screw 10 in an appropriate direction drives transporters
4 and needle 1 in the direction of arrow A. When coating 5 is freshly
applied, it is still a viscous liquid and so when needle 1 is at point 11 (see
Figure 4), it can penetrate through coating 5 onto glass plate 6 and create

a score 13. As needle 1 continues to move in direction A, drying and



The | ower ends of transporters 4 are |linked by bar 8
containing thredded hole 9 through which rotatable

W boosddeas dri vi ng screw passes. Rotation of sSCPEWERDO4/008250
an appropriate direction drives transporters 4 and
needle 1 in the direction of arrow A. \Wen coating 5
| atoetativnapfldoatingl § pocebl! dnd ity sexidtantd qui perditthtion by
so when needle 1 is at ‘point (see Figure 4), it can
pareedietleincheases fandosdora d B becomes llesssdggptiatib aapdint 12, the
create a score 13. As needle 1 continues to nove in )
diresistanue Becaings tajahaddumfudher penetiatbamoicogess The distance
proceed and its resistance to penetration by needle 1
i depmapointadd tepainbddons smpasyedeand st usedattogether with a
12, th esi stance heconmes_tofal and no further

5 pediawledgso QJSUwedmfgna@@ahd@ ¢alowlagpihe tiee galiem to reach

obaife T2pdBis Brcrs devarct! tc be i cubwaus dRe Bendie ¢ aken

- Chr oughoMiE s, SeppligsEiol 4 mirfacesghEfash Dlgfe,as in the Touch

oriORLoFite cRsut, BBabl, e A LUCKASICSS, T0 iy Srase applicd.

2 INERSien 1§ ofihaieil Fiiing B 4fidhetefoF 1o 2Bt 1R e 40mm
o gt ARSI Rt | e

r edted bpedhofii 1 D¥nfh/ AT Waminal tehiicpatiré MW@%(} aRlative

procedure. EXAMPLE Prepa'r at1ton of a Test Paint,

ot digy af S04 s Mateined thyehghoutthe prdoedure.
bentonite prelimnary conposition and aratile
prelimnary conposition were nmade. The bentonite
conposition was nade by stirring together 10 wt % of
bentonite clay, 35 w % of EXAMRbEildi sabl e |1 ong oi |
al kyd resin and 55 wt % of an aliphatic hydrocarbon

15 soPieparation ef aukest Paznbot pmiting.aSuriate Prpmoter System:
t oget hei:.681vvt%%f ] . . .- .
irstly a bentonite preliminary composition and a rutile

preliminary composition were made. The bentonite composition was

made by stirring together 10 wt% of bentonite clay, 35 wt% of an

autoxidisable long oil alkyd resin and 55 wt% of an aliphatic hydrocarbon

20  solvent. The rutile composition was made by stirring together 68 wt% of

pigment grade rutile particles, 21.5 wt% of an autoxidisable long oil
alkyd resin and 10.5 wt% of an aliphatic hydrocarbon solvent.

The preliminary compositions together with the other components

shown in Table 1 were added in turn to a 5 litre cylindrical mixing vessel

25 provided with stirring paddles. Stirring was performed by rotating the

paddles at a speed of 400 rpm during the addition of the components and

continued at a speed of 400 rpm for a further 10 minutes. A homogenous



pi gment grade rutile particles, 21.5 wt % of an
aut oxi di sable long oil alkyd resin and 10.5 wt % of an
wa@biophat7Bg hydr ocar bon sol vent. The prel i m narRCT/EP2004/008250
conposi tions together with thggother conponents shown
in Table 1 were added in turn to a 5 litre cylindrical
m tekNPait 8@ prRididedad which ¢4#i66d Serfacs ﬁf&ﬁote?éﬁﬁs?érﬂg could
was performed by rotating the paddl es at a speed’o
40denire dddédhg t he addition of the conponents and
continued at a speed of 400 rpmfor a further 10
m nutes. A honpgenoustlEXAMPIES @aSNP 8duced to which
vari ous surface pronoter systens could then be added.
EXAVPLES 2 AND 3 COVMRARXEHEXNE/EXZAMIMNLE 300y
quantities of the test paint nade in Exanple 1 were
5 taken dhdee g quantities xfi theotestmaiot made sudExemple 1 were
pronoter systens_as shown in Table 2. The anmounts of
ea@&gnn@@ dnteneaddt wasesturedvang of yhe snstage qromotar systems as

DoShiwbnin A 24 “Thet SRROH 0F Sarl, mebpdienr kot the promoter
SRR s e Wﬂb@a@@u@@ﬁ%@@ j‘ Micentage
CORRREGH o8 ot 5 SRR SARE SO BirRle R0 i the

Bentonite prelimnary conpogiid 2.0 Aliphatic
hydr ocar bon solvent 2.0 Ru??%g;]%?ell i mnary conposition

f’ﬁ-’ ?QM%H@N@MSTWMA@E FOKXUBSEQUENT
| XOLTOpe 15 ADDITION OF A SURFACE PROMOTER

Component wt % Used
* Autoxidisable long oil alkyd resin 34.0
Autoxidisable short oil alkyd resin 29
Bentonite preliminary composition 2.0
Aliphatic hydrocarbon solvent 2.0
Rutile preliminary composition 34.25
** Polyamide modified autoxidisable alkyd thixotrope 16.0
Biocide 0.4
Zirconium octoate through dry promoter 1.4
Calcium octoate through dry promoter 1.69
Lithium octoate through dry promoter 0.9
Dimethyl silicone oil: flow aid 0.15
Aliphatic hydrocarbon solvent 4.31

*A long oil alkyd from pentaerythritol, phthalic anhydride and tall oil
15 fatty acid.

** A medium oil alkyd.



Bi ocide 0.4 Zirconiumoctgate through dry pronoter 1.4
Cal ci um octoate through dry pronoter 1.69 Lithium

w@etsat4e3g hr ough dry pronoter 0.9 Dinet hyl silPCDRR2004/008250
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oil: flow aid 0.15 Aliphatic Isydrocarbon sol vent 4.31

*A long oil alkyd from pentaerythritol, phthalic

anhydride and tall oil fatty acid. * A nmedium oil

al (I%d. 300g_ quantity. Each of the quantities of pajnt

ndW0g oqeantityn Eanly pAdhe pennities of Nadnk nagy coataipmg syrface

Eﬁiﬁ‘%f‘rgﬁyg{gé}% &?@@ﬁiﬁ@fﬁ%‘f abriect &5 tiwe Qééééﬁrements
(B Q4 hofie B0m Sphviiatictal W, WAl flamesip fiyprescent
ey 8 orgiish, 6. oitoél 1 ol bectlegs e 8°C as
ontdiceff TEAFAPIET HiRoR ISk HEwE B, SOHab RS Hifes which
P EratEaD TS petasd st Seicgicd o Hpyeh dry time
OC%E@@[“SM%{’? %ﬁ{ ‘8}6%&%8%2“ #Wg%%%’%ﬁ@&ég&&é‘s indicated

" ih9BMIES. "ﬁibgreisﬁléﬂbbﬁﬁﬁéahr@ Bienl inPlgslels.ne oxi de and

is supplied by C Ceigy of Basle, Switzerland.

TABLE 2
SURFACE PROMOTERS USED
Example Metal ions “Irgacure” 819 | Camphor
wt % wt % Quinone wt%
2 0.019 wt% *Mn 0.53 0.53
3 0.019 wt% *Mn 1.06 0.27
A 0.064 wt% Co -

“Irgacure” 819 is dibenzoyl phenyl phosphine oxide and is supplied
by CIBA Geigy of Basle, Switzerland.
*From "Dappro" 5005 supplied Elementis Plc of Staines, England.

Also, coatings 100pum thick of the paints were each applied to a
glass panel as in the Touch Dry Time procedure and the coats were
allowed to dry for 24 hours at 20°C and a relative humidity of 50%. The
specular gloss of each paint was determined using British Standard 3900:
Part D5 of 1995 and an angle of 60°. The results are shown in Table 3.

Finally dried coats of the paints applied as for the gloss
measurements described above were subjected to whiteness

measurements after 1 hour and after 24 hours from application of the



*From " Dappro” 5005 supplied Elenentis Plc of Staines,
Engl and. Al so, coatings |OOmnthick of the paints were
we2oh/oappd i ed to a gl ass panel as in the TouchPOr/EPI0H@S250
procedure and the coats were gl owed to dry for 24

hours at 20 C and a relative humdity of 50% The

s eatings. 9l T4 of nRASHred@émts Vageret efadeed wpi NGonventional
British Standard 3900: Part D5 of 1995 and an angl e of

6CSpeaEtre%)hem1heﬁi<a teclafiques i andl ahé eresult§i otsthineddar@ shown in
coats of the paints applied as for the gl oss

mekabledrent s descri bed above were subjected to

whi t eness neasurenents after 1 hour and after 24 hours
from appableatdi showss thetcthet isnpface Tand rthaouglerdnyt sinvesr ©f the

made by conventional spectrophotonetric techni ques and

t HErom@ier t systemai eeufadnsgs mangangserdbne and Tpiwoteigtiators are

sho at e surface and through dry tinmes, of the

prt@i\%ﬁgfe,s &%Mh@ @3@&5‘ actgrsmabidined carcomarginally better those
iators are tolerable, whilst the

phqt ol ni | oss

f ta}%eff) BisiPged £OBVRRHGNNSPPYLtHIR eProtpola §B§t§ml E%nd the
' i bal t . t t. t

uhdeBes BRIaRAL A stenifiteRiiY aRigtiprn haHER fivaon that the

a8 DG oL
o RFREREaG;

anpl e Surface Dry Tine Hours

iteness Tine % At anbient A 8C

After After Hours tenperature 1 24

e Rt e 1P ISRl and i

TABLE 3
TEST RESULTS
Example | Surface Dry Time Hours | Through Dry | Gloss | % Whiteness
1 0
At ambient At 8°C EII;?;S o After | After
temperature 1 24
hour | hours
In In In In |At At
light |dark |light | dark | Ambient | 8°C
2 325 145 |4.75 [7.7518.5 15.5]93 81.3 |81.8
3 275 |45 |45 |75 |55 11 {92 80.3 |80.6
A 2 225 |4 475 15.5 9 89 76.5 |74.5
15
COMPARATIVE EXAMPLESBTOF
Significance of Manganese or Photoinitiator:
20 To show the importance of the manganese ions and/ the

photoinitiator, Comparative Examples B, and D to F were performed in
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hour hours In In In In At At light dark Iight dark

Ambient 8C 2 3.25 4.5 4.75 7.75 8.5 15.5 93 81.3 81.8
WQ@205/p54788 5 4.5 7.5 5.5 11 92 80.3 80.6 A 2 2. PCI/APHIVE08250
5.5 9 89 76.5 74.5 COVPARATI Vi EXAMPLES B TO

Si gni fi cance of Manganese or Photoinitiator:

To show

t hehichpibret provedote ofeExanpin 8swas eopedtbé exce%t that manganese

photoinitiator,

Conpar ati ve Exanples B, and

to were

paohs rarephotomitiabotshwepe oneitiedein furBxasphdicatadam Table 4. In
repeat ed except that manganese ions or photoinitiators
empatatien Hxamplen Gsthenampamné of mangsinesa.used was trebled

t he ampunt of manganese used

i ve Exanpl.e C, . :
V\Clggﬁﬁétg Iegéhwm?n%gfpﬁ% waretasnitad. dihsr $oneh Pnnilimes achieved

Tl

i

.Ti nmes

PGhPCHP

chi eved .bqth fro
i Bhthgﬂ&nﬁbraan

._?_2%&%%%3 as. iﬁ Exagglée 3 ﬁre %h%%nw%

drying .
Acipsrature and in
in Tabl e 4.
| TI ATORS

Exanpl e Mh "Irgacure"” Canphor Touch Dry Tine:h 819

gui none I n Light
Yes >12 >12 C * Yes No No
>8.5 E Yes No Yes 5.75 7.5

In Dark 3

TARLE:

Yes Yes Yes 3.5 6 B No Yes
D Yes No No 6.5
No 3.5 6

IMPORTANCE OF MANGANESE AND PHOTOINITIATORS

Example Mn “Irgacure” | Camphor Touch Dry Time:h
819 quinone | InLight | InDark

3 Yes Yes Yes 3.5 6

B No Yes Yes >12 >12

C * Yes No No 3.75 3.5

D Yes No No 6.5 >8.5

E Yes No Yes 5.75 1.5

F Yes Yes No 3.5 6
*0.056 wt% manganese ions were used.

- Example F suggests that camphorquinone does not improve touch

dry times, so it is added for the benefit of through dry times.

—

)
EXAMPLE 4

Preparation of an alternative Test Paint again omitting a Surface
Promoter:

Firstly, a rutile preliminary composition was made up as in
Example 1 and then it was added in turn with the other components |

shown in Table 5 to a 5 litre mixing vessel of the type used in Example 1.




*0. 056 wt % manganese ions were used. Exanple F
suggests that canphorqui none does not inprove touch

wa@legosni4mes, so it is added for the benefit of pa¥/BPIYN4/008250
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dry tinmes. EXAMPLE 4 Preparatipgn of an alternative

Test Paint again omtting a Surface Promoter: Firstly,

a Stlttinlge was | pertovaned caias Bxagipleas t@®dgrdduces ahNalternative
Exanpl € 1 an thep it was addedin turn with the other

c hropeogericusstesivpaint Iaiwlkch varicusSsuriface antosidatioe premoters
of the type used in Exanple .Stirring was perfornmed as

i cobkdtiprebé addedr oduce an al ternative honpgenous test
pai nt to which various surface autoxidation pronoters

coul d then be added. EEAMNMIY.BSTHA® $OVPARATI VE
EXAMPLE G Four 30@OMPARATESEFXAMPIGS G pai nt made

in Exanple 5 were taken and into each was stirred one

of t hdFomBlquartitiedar thesteost g@'mt mad®ie ExhAIE Dwere taken
FORMULATI ON AN ALTERNATI VE TEST PAI NT SU TABLE FOR
SuBsHRtERICHDRIST e @Bbné JBYRE AakadHnalOT eBbatinuefaestprvtnoter
% Used * Autoxidisable long-oil alkyd resin 40.3

Al i phatic hydrocarbon sol vdiABREXSRutile prelininary
conmposition 34. 3 _** Polyan de nodifi ed autoxidi sabl e

al KSARMULATION OF ANiALTHERNAZTYIE TESTURAINDSETABLE
t hr o RPRBYBSEQUIENTIADDITION OF A SURFACE PROMOTER

Component : Wt % Used

* Autoxidisable long oil alkyd resin 40.3
Aliphatic hydrocarbon solvent 3.0
Rutile preliminary composition 343

** Polyamide modified autoxidisable alkyd thixotrope 12.2
Biocide 0.4
Zirconium octoate through dry promoter 1.2
Calcium octoate through dry promoter | 1.7
Dimethyl silicone oil: flow aid 0.1
High boiling aliphatic hydrocarbon solvent _6.7
*A long oil alkyd from pentaerythritol, phthalic anhydride ;gg ‘;211 oil
fatty acid.

** A medium oil alkyd.

systems as shown in Table 6. The amounts of each ingredient of the
promoter systems used are also shown in Table 6 expressed as a weight

percentage based on the total weight of autoxidisable alkyd binder
polymer in the 300g quantity. Each of the quantities of paint now



Cal ci um octoate through dry pronoter 1.7 Dinethyl

silicone oil: flowaid 0.1 High boiling aliphatic
whyasocasHon solvent 6.7 100 .0 *A |l ong oi | al RGHEP20041008250

pentaerythritol, phthalic anhygride and tall oil fatty

acid. ** A nediumoil alkyd. systens as shown in Table

6.cohiteinatpuBisfacé gromotenr sytenls OfvefdesibhjebRider at ambient

systens used are also shown 1n Table 6 expressed as a
vwdegipergtare ¢otsagiacbasrbttoougheryairab meagiremehts as performed
aut oxi di sabl e alkgd bi nder polymer in the 300g
qdanBxamples Znand 3t Theqesults obtaineaf angagiven in Table 7.
nowcont ai ni ng surface pronoter systens were subjected
atlt awbll cbe seampdhat FExamplesu7f and 8nielate dogprampteri spstems
measurepents_as performed for Exanples 2 and 3. The

5 contaiping oaly acgrameunts (betwaeb V01 and 00T wid edrcobalt
that. Exanples 7. 8.relate to pronpter systens
caﬁa]%ﬂ&mfﬁg}l%wﬂ%gg&f%ﬁ%ﬁ@@@@é@ #skn 0.001 and 0. 007
w 9% of cobalt which are non-notifiable for
carcenogeni c risk. TABLE 6 SURFACE PROMOTERS USED

Exanpl e Metal ions "lrgacuke Camphor W %W %
Qui none W %6 0.006 wt %/ TABEES 5" 006w % Go 0.5

0.25 8 0.003 MW%[%A%@?I@I@I&?EY{&T@ED - TABLE

Example Metal ions “Irgacure” 819 | Camphor
Wt % Wt % Quinone Wt %
6 0.006 wt% V 0.5 0.25
7 0.006 wt% Co 0.5 0.25
8 0.003 wt% Co 0.5 0.25
G 0.06 wt% Co - -
10
TABLE 7
TEST RESULTS
Example Surface Dry Time Through Dry Time
Hours Hours
In Light In Light In Dark
6 7.75 12 11
7 -= 7 8
8 5.5 9 1.5
G 3.25 5.5 4
15

In a more general application of this invention, especially when

discoloration is less significant as with paints of dark colour and/or high




TESTRESULTS Exanpl e Surface Dry Tinme Through Dry Tine
Hours Hours In Light In Light In Dark 6 7.75 12 11 7

W0 2003/084788 5.5 9 7.5 G 3.25 5.5 4 In a nore genkPCHEP2004/008250
application of this inventiomg especially when
di scoloration is less significant as with paints of
dahtorks) Gidn OpRGtoigiachsamay Bdhaged hdth higher concentrations
photoinitiators nmay be used MAth hi gher concentrations
obhf TRAGENRES i0@8s fofl osxanpleup top0ilwtdo based ks tht eveight of
t he weight of aut oxi di sabl e bi nder pol ymer in the
canmndiisable biinder polymer imthgaempaesitienohis allows for good
aut oxi dation even in paints of strong |ight absorbln
c oatesrof autdxidption geeinpaings |o§\sé1ro;1gchgh’ra@bﬁ0é ng colotrs and
Typically, paints of dark colour and/o gh chr fo(rira

5 hagaim goodhghossslevalskaar sichaevask Typisely, Bamiﬁd) ark colour

chroma factor of over 70_ a cord to t

éﬁ%‘fp g&%)%wgfeglgobam @ fighiuosst Iiich ssc Hhesar 8 Q\KémeghGO and a
cobaoma GHORQI 9EeId0, eI térﬁke NC i SPRLSE, Sgandard
Rl MR e%%?fsﬁ”%ﬁré‘%ﬁ@ﬁﬁa@ﬂ@?%@&.bﬁsfﬂe"”

om0\ SRS ASFE S, B i o 5
10 Tgfﬂp‘fgﬁegi‘gﬁg {8y SREuKES Al lakcp NS tihs Bty 0.01wi%

y usi ng t e co t 1ons In

Bileadn Pe ‘%élg Eaﬁﬂ%ﬁis‘ﬁblé Biﬂ&e?r bpdlyﬁfe@ rialthg doreposition.

concentratl on o t 1ons shoul at | east at

| epRis Of Oéb\%é/f’regﬁl% §ho4 %ajbrarétﬁﬁﬂa‘tio@ﬁbf dheoprarhotion of the

|nvent|on
autox1dat10n, but Table 7 shows that the retardation can be at least

partially offset by using the cobalt ions in combination with the
15  photoinitiators. preferably the concentration of cobalt ions should be at
least at least 0.001wt%. Therefore in a modification of this invention, the
surface promoter system comprise from 0.001 to 0.01 wt% cobalt ions

and no other metal ions.
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surface pronoter system conprise fromO0.001 to 0.01
wt % cobalt ions and no other netal ions.CLAIMS 1. An

wa@eaosni4ssabl e architectural coating conposi tiBCI/EP2004/008250
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15

20

25

suitable for application to sy faces by

unsophi sticated users having No respiratory protection
alcpR\VpOt tenmperatures and in natural daylight which
conposition contains an autoxi di sabl e bi nder pol yner

and a pr oNpt f SRl j i :

t he aultq 6)(&%&?%%%@%% eér%&%ig?yrrerl %érﬁg g&tlﬁ)g%g% gtrﬁtable for
c oRphication) td BESH: udbophst heviagbase

t he vvediagiﬁt E)df %tﬁhgbg%:b gf() il%?sg%il)%@%%éggggéﬂgol yrrerg ?ﬁ féhsgi’ratory
cqabtagictogtosinibient tmpéE@Rs0Qadt on Ondthrat ‘Vdéﬁi’%lﬁd which
on the weight of autoxidi sable binder polynmer in the

c aaimpesitionposntains an odutoeidisablenbindeheyolyhrmr smda promoter
ions being netal ions which promote surface )
astystamd afior gpronegtimg dutesidation pfitheiantatidisable binder polymer
activateable by natural daylight preferably present in
arfherein ghe sysiamocantatns?. 0 wt % based on the wei ght of

t he aut Qxj di sabl e _bi nder paol yner_in the conposition.

2. A coat 195 tBanp0dlk Mee Adcephaligons based mnthenwieaghi of the

al so contains no_,cobaltf ions. 3..

coat Fﬁg?x&éi hisahi JAndeE BPimgT ibthe eaating Gribpaitians
oo ) Bon B 0 SPb85e0 f  RSah B
coat % SRR B Qo Ao Fonih b Sons other
pol ymeripal tihafoNeas! tBé?]E% ‘Meta] R yhfcq{mﬁ?dﬁ]b&n surface
according to any one of t precedi ng ai 1ms

autoxidation,

c) at least one photoinitiator activateable by natural daylight
preferably present in amounts of from 0.3 to 2.0 wt% based on the
weight of the autoxidisable binder polymer in the composition.
2. A coating composition according to Claim 1 wherein the composition
also contains no cobalt ions. |
3. A coating composition according to Claim 1 or Claim 2 wherein the
composition contains sufficient through promoter for the through
promoter to provide to the coating composition from 0.5 to 2 wt% of
metal ions based on the weight of the autoxidisable binder polymer in the
composition.
4. A coating composition according to any one of the preceding Claims
wherein a combination of two or more photoinitiators are present in the

composition.



wherein a conbi nation of two or nore photoinitiators
are present in the conposition.5. A coating

W@ vpsi788 on according to any one of the preceRPdTIEP2004/008250
A ai ms wherein the conposition,contains di benzoyl
phenyl phosphi ne oxide as a photoinitiator. 6. A
coat An kb i ' t ; :
P oc o SR SOy (I0N Wby (@ ALY oIl Bceding Claims
Cam%@éiﬂtth@Q!@ﬁnpésiﬁpﬂ?bﬁtﬁaiﬂstdiB_éﬂieyltheﬁy'[' ?Eb%gﬁﬁie‘ &Xide as a
of a coating conposition accordingto any one of
Cl photoidittatol® wherein the surface pronoting
conposition contains fromO0.001 to 0.007 w % of cobalt
i 06s A baating @ompesitien gucoodingutooainy iosebd © the Pﬁk&feding Claims
pol ymer in the coating conposition) as its only

5 su eindhe eonipesition montains wgmypdicatuinome.ass photoehitiator.
for applying a dried coat of an architectural coating
coﬁpdgimpd eation fr aaceating wenaposition aacoogdisig tdeany one of
conposition is applied to the surface at anbj ent .
t e@@mﬂ drtes6 wiastsin the, surigas @spmoting epmposKiameontains from

SR 0755 BB B B BT b
SOl SV, TR D L BB
o ERSSORH RORGFPLABRISERL, 15 SO 00,13, o vy
iAol e, e 354 i coutin
rocymosn |8 i g SRR RUIA i pptid

to the surface at ambient temperatures wherein the composition contains

an autoxidisable binder polymer and a surface promoting system for
15 promoting surface autoxidation of the autoxidisable binder polymer and
wherein the promoting system is a system as claimed in any one of the
preceding Claims and the coating composition is applied to the surface

under low energy irradiation by light of wavelength in the range 350 to
650nm.
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9. A method according to Claim 8 wherein the light is natural daylight.

10. A method according to Claim 8 wherein the light is from a 40 to 250

watt source.
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