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WD 2005/ 014938 PCT/ EP2004/ 008250 AUTOXI DI SABLE
ARCHI TECTURAL COATI NG COVPCSI TI ONS  Thi s i nvention
relates to an autoxidi sable architectural coating

i 4;bon suitable for application by , .
unsoﬁﬂlsklcated users having no speci al reggp@gy%ygmmm
protection to surfaces at anbient tenperatures (say 5
to 40C) in natural daylight which conposition contains
an aut oxi di sabl e 5 bi nder polyner and a surface
pronoter systemcontaining little or no cobalt for
pronoti ng surface autoxidation of the binder polyner.
Aut oxi dation of architectural coating composition
takes place at anmbient 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 systemand a 10. 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
i nvol ves | oss of solvent fromthe coating conposition
after it has been applied to a surface. Architectura

coating_conmposi tions such as paints, Iacquers and 15
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natural daylight are commonly used on S|te to coat
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solid Autoxidation 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.

Axchitectural 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




5 coherent dried coat bonded to the surface.
Aut oxi di sabl e architectural coating conpositions may
conprise either autoxidisable binder polyner
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resins. Al kyd resins are described on {Ja ges 211 to
21antifeandpg agmts 2pd bipcides. Jigmenbgrade rutile particles are coated

with other oxides such as silica in order to minimise degradation of the

coating by light.

The auntoxidisable 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.




the 2nd Edition of the book "Qutlines of Paint
Technol ogy" by WM5 Mrgans and published in 1988 by
Giffin of London. The contents of these pages from
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expl ains that, essentially, alkyd resins ar
condensat es of di carboxylic 3acids with polyhydric
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propane and neopent’yl glycol. nment 1 oned above,
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al kyd resins autoxidise far too slowly at anbi ent
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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 0il 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




because they are applied on site as opposed to being
applied in a factory where autoxidation can be
conveniently accel erated by use of high energy
W foeghiigizkon (eg. actinic irradiation) or bypéb@M%QQNQEU
tenperatures well 5 above anbient. Cearly, it 1S not
very practicable to provide ﬁigh energy irradiation
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or
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of oxygen and the decomposition of peroxides to form free radicals which
cause crosslinking. In contrast, through promoters accelerate the increase
20 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
25 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.,




To achieve sufficiently fast rates of surface

aut oxi dati on, conventional surface pronoters are
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colour. However there are now rumours that cobalt ions may be

carcenogenic, and so they should be used only in systems where the

20 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

25 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
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of this invention to provide an autoxi di sable
ar cohipesitiom| coating conposition suitable for
application to surfaces_at anbient tenperatures and

15nat ur al EdegpaagHatént Spesifitationi BR 02841641 A (pBblishedria 1986)
respiratory prote gfon whi ch conposition_ contains_an
g TR A cRRIgrsPIImNdtms nwhich egmtatmallyl ether

CO%&@&& ﬂlgo}c%\fvté %elzz%{tcfhe 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
20 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

25 having no respiratory protection which composition contains an
autoxidisable binder polymer and promoter system containing low to zero
concentrations of cobalt jons for promoting autoxidation of the binder

polymer
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coating conposition suitable;for applicati on

surfaces by unsophisticated users having
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20 caused Dby di cycl o-pentenyl noieties. They al so have
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architectural paints and they are certainly not
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of allyl
Yions ohher than cobalt ions, being metal ions which promote surface

autoxidation,

¢) 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 fo 1.5 wi%.
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 obfained 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.
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lower levels of the coat is indicated by a short time needed for the coat to
resist penefration 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
mvention 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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ot qugptvgnhlgg acqemipany this description. Some of the photoinitiators

are only absorbent in part of the wavelength range and so it is prefetred 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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architectural coating conposition to a surface in

whicempesitioat ¢ondaios arheutozolisabdé birster ipmlwppt kad 4 systdm for
surface , at a@n:gi ent tegperat res wherein the
coRFRIBPHNG SUHgRE Antadaion obiherearidisable derdes qrojymer and
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aut oxi ditsabyeighi RfehePaltyRBisable t BREPHo 1 the coati
composi tion s b) from0 001 to 0 04 ﬂd&f‘?ﬁzé%d ¢ coating

t he wei giompefsitaort,oxi di sabl e bi nder polynmer in the
coating, conposition) of metal ions other than cobalt

i ons bePhdrarathP0] sad.Uthmi¥ rasedbos tharweight 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
preferably present in amounts of from 0.3 to 2 wi% based on the
weight of the autoxidisable binder polymer in the composition and
most preferably from 0.5 to 1.5 wi%.

and the coating composition is applied to the surface under illumination
by light (especially natural daylight) of wavelength in the range 350 to
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.
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from Figure 3. 1Q_The invention is further

il lustrated by théigeteowi ng Exanpl es of  which
Exanples A to G are conparative. In the Exanpl es,
anbi ent tenperature was about 18C and touch dry tine

and thr 1 : I usin he faoll ow.n

pr oced u?lejg Bngéﬁll%du gﬁ%@rfpﬁ@%ﬁggﬁr é’r‘?eﬁ)tlfomng xaniples of
which Examples A to G are comparative. In the Examples, ambient
temperature was about 18°C and touch dry time and through dry time are

measured using the following procedures:
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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 allowedto
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




The tinme taken for a freshly applied coating to becone
dry to the touch is neasured by a sand deposition
procedure as follows: A flat glass surface was
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there cones a poi nt when WO 2005/014738

PCT/ EP2004/ 008250 12 the sand ceases to stick to it.
The tinme taken to reach this point is regarded as the
“"touch dry time". The point is easily detected by
blowing the |oose sand fromthe fully dried coating

S0,as lL.eav rail of stuck sand of a length from
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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

20 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

25 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
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Needle 1 is cylindrical having a diameter of 1 nm and

a length of 40mm 1o and bears down on the coating wth

a force of 4g weight. Needle 1 travels at a speed of
12. 25mm hour. Again a teMPlL’EEIOf 20C and a
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ruprélémivary composition were made. The bentonite composition was
made by stirring together 10 wt% of bentonite clay, 35 wi% of an
autoxidisable long oil alkyd resin and 55 wt% of an aliphatic hydrocarbon
solvent. The rutile composition was made by stirring together 68 wt% of
pigment grade rutile particles, 21.5 wi% 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 § litre cylindrical mixing vessel
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




prelimnary conposition were nmade. The bentonite
conposition was nmade by stirring together 10 wt % of
bentonite clay, 35 w % of an autoxidisable |ong oil

wa) kygoumsi n and 55 wt % of an al i phatic hydr egaibany @925
solvent. The rutile conpositign was made by stirring
together 68 wt % of pignent grade rutile particles,
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systens as. shown in Table 2. The anpunfts of
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iq, TABLE 4
N 14
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PROMOTER Conp v A g | ong oi l
gl. ls(’yd resin 34.0 _Autoxidisable short oil alkyd resin
Component wt % Used
*  Autoxidisable long ol alkyd resin 340
Autoxidisable short oil alkyd resin 2.9
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 14
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.




Bentonite prelimnary conposition 2.0 Aliphatic
hydrocarbon solvent 2.0 Rutile prelimnary
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t hrough dry pronoter 1.4 Cajsci um octoate through
pronoter 1.69 Lithium octoate through dry pronoter

0.9 Dinethyl silicone oil: flowaid 0.15 Aliphatic
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conventi onal 60 watt donestic fluorescent 5 tubes or
| nndavaketb s Table 8i wwhivh alsoashoienthet anfireadyigs tidtesatvhich
8C as indicated in Table 3 which al so shows the
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1o Metal ions "lIrgacure" 819 Canphor wt % w % none w o

TABLE 2
SURFACE PROMOTERS USED
Example Metal ions “Irgacure” 819 | Camphor
wt % wi % Quinone wi%
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 phosthe oxide and is supplied
15 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 coais were
20 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 19935 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

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




2 0.019 % *Mh 0.53 0.53 3 0.019 % *MWh 1.06 0.27 A
0.064 % Co - - "lrgacure" 819 is di benzoyl phenyl
phosphi ne oxide and is supplied 15 by Cl BA CGei gy of
wembeo14Bei t zer | and. *From " Dappro” 5005 supplbigehnoseosase
El ementis Plc of Staines, EnglLand. Al so, coatings
100m thick of the paints weré each applied to a glass
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were 20 allowed to dry for 24 hours at 20
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pa n% was determ ned using British Standard 3900:
Pad@blE3of 1995 and an angl e of 60. The results are

shown in, Jabl,e 3. Finally dried coats, of the paints
appl i edq??ﬁ? or Shois Jhak dhe rﬁ%@&? e throuss cdiyb sanesbef ghe

3o Bro Bl pyelimd ARG HnaRets oty GROopheRutREors are
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are shown in Table 3. Table 3 shows that the surface

an@vhitenessgsl  dbfpinddnese ofignifieantly piighet evhisistremas that the
contai nin ngangse ions and photoinitiators are .
t oMANYINES/NINIPELIRGE gYHemSt soussy slespt diseolbraien and in

mar_gj e r_those obtained using a convention
wcog’ghpcﬂl%%egsr%%wgsystem and the whitenesses

obtai ned are significantly higher which neans that the

manganese/ photoi niti at or systens cause | ess

di scoloration and in 10 peABIgU ar | ess yel | owi ng.
TABLE3 TEST RESULTS

TEST RESULTS
Example | Surface Dry Time Hours | Through Dry | Gloss | % Whiteness
At ambient At 8°C Eme % After | After
temperature OUrs 1 24
hour | hours
In In In In |At At
light |dark jlight | dark | Ambient | 8°C
2 325 |45 475 {775(8.5 15.5193 81.3 181.8
3 275 (45 |45 |75 |55 11 {92 80.3 |180.6
A 2 225 |4 475155 9 89 76.5 | 74.5
15
COMPARATIVE EXAMPLES BTOF
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




Exanpl e Surface Dry Time Hours Through Dry G oss

Whi teness At anbient At 8C HTinme ours After After
tenperature 1 24 hour hours In InIn In At At |ight
wobembs/diight dark Anbient 8C 2 3.25 4.5 4.75 Ecﬁﬁpﬁﬂgmgm
15.5 93 81.3 81.8 3 2.75 4.%4.5 7.5 5.5 11 92 80.

80. 6 AﬂH2225447555989765745 15
COvbamATHeVErdeExAMY ESFRafPId 3 WhgMcardnegcpf ANBHR
or, Photoinitiator: 20 Tf)f@show t he pf npor t ar?ge %@r}tﬁh >
rraW@ﬁrﬁé?sEth@tmtlams ware omiitetoinniura as dndicatedoar dableed. In

20@@&&35%‘? %%%n%&é Jouflioamsbit oF WRDgHesAE apfovenrbled
or "ERST Blerp R R RS A i Tlhe AR Tikes pelievea
; 'ng‘%%%ﬁ oot u%%%h%v????g%ﬁegf? TR, S B R R, A in

“wedarkaeist 4sid. EXepERIghe A%y ailieiBs Tapli€ved 5 both from
drying performed in |ight a% anbi ent tenperature and
in darkness as in Exanple 3 are also given in Table

4. TABLE 4 I MPORTANCE OF NANGANESE AND PHOTO NI TI ATORS
Exanpl e M "Irgacure” CangHoBLEcuch D Time:h 819

au! noReP B FANEE 'O RRAKGANERE &R Bhc BRI A TORE S

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 7.5
F Yes Yes No 3.5 6
10 *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.

—

}
15 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 |

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




C* Yes No No 3.75 3.5 D Yes No No 6.5 >8.5 E Yes No
Yes 5.75 7.5 F Yes Yes No 3.5 6 10 *0.056 w %
manganese i ons were used. Exanple F suggests that
vaampdhangei none does not i nprove touch dry bEiRpaeds2se
it is added for the benefit q% through dry tines. is
EXAMPLE 4 Preparation of an alternative Test Paint
ag8tiniesi whé nserfortwd agein %@ﬁgﬂsrl fo pRbdoe 3n' F{&éﬂnﬁtive
prelimnary conposition was nade up as'in Exanple 1
anbomioganots vest paitited whichuvariowist surfdee aftéeidation promoters
conponents. 20 shown in Table 5 to a 5 litre mxing
veSewd then bgaddede used in Exanple 1. WD 2005/ 014738
PCT/ EP2004/ 008250 18 L erformed as in
Exanple 1 to produce Mﬂgﬁ@% honbgenous t est
Spaint to which valGQMPARATIVE BXAMPUEGon pronoters
coul d the added. LES 6, TO 8 5 COVPARATI VE
EXAMPL ‘én-’riﬁf% q‘ﬁgﬁlea %ﬁﬁ? {5sepaigt made 1ndakample & wartaken
in I re: e Into each sti.rred one
o 2% RtV it QUG o0 ol Bl Gt Sl Brogioter
FORMULATI ON OF AN ALTER@‘XE%EEST PAI NT SU TABLE to
FOR SUBSEQUENT ADDI TI ON RFACE PROMOTER
ConPORMUUNATION6F ANALTFRNATOVE TRSD PAINPEKITABLE
10" esi "pAR: SUBYEQUENT ADIIPERT esn ASOURSN CB PROMOTER

Component : Wt % Used

*  Autoxidisable long oil alkyd resin 40.3
Aliphatic hydrocarbon solvent 3.0
Rutile preliminary composition 34.3

** Polyamide modified autoxidisable alkyd thixotrope 12.2
Biocide 0.4
Zirconium octoate through dry promoter 1.2
Calcium octoate through dry promoter | 1.7
Dimethy! silicone oil: flow aid 0.1
High boiling aliphatic hydrocarbon solvent _67
*A long oil alkyd from pentactythitol, phtfalic anbydrids i.gg %211 o
fatty acid,

** A medivm oil alkyd.

15
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




Rutile prelimnary conposition 34.3 ** Pol yam de

nodi fi ed aut oxi di sabl e al kyd thi xotrope 12.2 Biocide
0.4 Zirconiumoctoate through dry pronoter 1.2
“@il)@‘i/@lmSQCt oate thr Ough dr Yy pr omoter 1.7 DP@?FEF%&H/U()SZDO
silicone oil: flowaid 0.1 Kkiygh boiling aliphatic

hydr ocar bon sol vent 6.7 100. 6 *A long oil alkyd from
pecbainingr istoface pprdiabice %5}!‘»1?!5&1"3' dgen dsu‘bZédtecP' ht ambient
fatty acid. ** A nedium oil t
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rorm er. systens used are al so shown in Tab
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measurenents as perforned anples 2 and 3. The
It will be seen

results obtained are given in Table 7.

that Exanples 7 and 8 relate to pronoter systems 5
containing only trace anoukBLEM®t ween 0.001 and 0. 007

wt % of cobalt non-notifiable for
car cenogenl cri sk%@%MERSF@S@BERS USED
Exanmplie Metal—Tonps—*trgacure'—§19—Canphor— W6 W—036—
Qui nor % %
xampl Metal ions “Irgacure” 819 | Camphor
Wit % Wt % Quinone Wt %
6 0.006 wt% V 0.5 0.25
7 0.606 wt% Co 0.5 0.25
3 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 7.5
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




6 0.006 %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 % Co - - 10 TABLE 7
TEST RESULTS Exanpl e Surface Dry Tinme Through Dry Tine
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general application of this Invention, especially when

di rehdar ﬂiérpfhd;]ﬁﬂdtﬁﬁﬁtiﬁb%‘iﬁag%‘ﬁse@swi/’ehtﬂigm dtreetfrations
dark cof our and/or hi gh WD 2005/ 014738

PG ER2084¢s@08250for2 @xatmpderap toh@ wtYebasedt an e wetigitsof
may be used with higher concentrations of nanganese

i ongoxidigabis hindes podymer on | the wopostion ke allemghioragood
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It is now very desirable that if cobalt ions are to be used as
promoters then they are used in trace concentrations below 0.01wt%o
based on the weight of autoxidisable binder polymer in the composition.
This of course results in a major retardation of the promotion of the
autoxidation, but Table 7 shows that the retardation can be at least
partially offset by using the cobalt ions in combination with the
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.




o pronoters then they are used in trace
concentrations below O dw% based on the wei ght of
aut oxi di sabl e bi nder polyner in the conposition. This
of course results in a major retardation of the
pronotion of the autoxidation, but Table 7 shows that
the retardation can be at |east partially offset by
using the cobalt ions in conbination with the 15
photoinitiators. preferabl y2t he concentrati on of
cobalt ions should be at |east at |east 0.001wt %
Ch“nTherefore in a nodification of this invention, the
%Surface pronoter system conprise fromO0.001 to 0.01
Wt % cobalt ions and no other netal ions. 20 21
tOX|£|sabIe architectural coating
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0 i.sabl e bi nder pol yner wherein the system
con’ggﬁgé&ﬁgms than 0.01 wt % of cobalt ions based on

ehe&sadhah. ocbfwtr%hef eatat @bl 5aéﬂdeorbiﬁéd@ét8htp&1 Merejugdx[agstabg binder
B&?&ﬁpgt&§&ﬁ€§%%$ sﬁ%% from0.001 to 0.04 w % (based

5% di sabl e bi nder pol ymer in the
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t he aut oxi di sabl ol yne Int

gmounts ghirem §- %@r?p‘bﬁ’i% ibgpeaet tediaight tob thel aitoridisadhetigder polymer
hhiee 6eMMR/AI on al so contains no cobalt ions. 3. A
coating conposition according to Claim1 or Claim?2
wherein the conposition contains

2. A coating composition according to Claim 1 wherein the compaosition 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 compaosition.

5. A coating composition according to any one of the preceding Claims wherein the

composition contains dibenzoyl phenyl phosphine oxide as a photoinitiator.

6. A coating composition according to any one of the preceding Claims wherein the

composition contains camphorquinone as a photoinitiator.




sufficient through pronoter for the through pronoter
to provide to the coating conposition from0.5 to 2
wt % of metal ions based on the weight of the

aut oxi di sabl e bi nder polynmer in the conposition. 4. A
coating conposition according to any one of the
preceding Cainms wherein a conbination of two or nore
photoinitiators are present in the conposition. 5. A
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preceding C ains wherein the conposition contains

di benzoyl phenyl phosphine oxide as a photoinitiator.
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applied to the surface under I ow energy irradiation
by I'ight of wavelength in the range 350 to 650nm 9. A

9. Amiched sacsanditd Olal® s rkdh ShaMist 8l tis
natural daylight. 10. A nethgg dcggwbbganghCIa|WI8
wherein the light is froma 40 to 250 watt source.

10. A method according to Claim 8 wherein the tight is from a 40 to 250 watt source.




