A Coating Conposition The present invention relates to

a coating conposition, and to a nethod of producing a
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conposi tions such as | acquers, varni shes or wood
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at t'ri But a visual sehsation according to
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red,. yell ow, en an | ue, or nati.on, of two
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cOBEr A EdhPord"EC*, is a measure of the intensity of a colour, i.e. the extent to
which it is either a pastel colour or a strong colour or something in between. "Hue", h,

is a measure of how reddish, , yellowish, greenish or bluish a colour is.

Hue is defined by the Commission Internationale de I'Eclairage (CIE) in the
'International Vocabulary of Lighting', 4th Edition, CIE 17.4(1987), ISBN
3900734070 as being “the attribute of a visual sensation according to which an area
appears to be similar to one of perceived colours red, yellow, green and blue, or a
combination of two of them”. The hue angle defines the position of the hue in the CIE

L*a*b* colour space, where red, yellow, green and blue are at angles of 0°, 90°, 180°
and 270°. Mathematically CIE hue angle, h, is defined by,

h = arctan (b*/a*)

where a* and b* measure where the colour is on the opponent red-green and yellow-

blue axes respectively. They are related to the tristimulus values, X,Y and Z,

a* = 500 [(X/Xn)"0.333 - (Y/Yn)"0.333]
b* = 200 [(Y/Yn)"0.333 -(Z/Zn)"0.333]
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are at angles of 0, 90, 180 and 270. Mathematically
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whi ch the coating conposition is to be used, with that
articular coating conposjtion being defined by the _
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limited space available for buildings, and the subsequent reduction in room size, it is
likely that consumers will increasingly be looking to make rooms lighter as well as

colourful.

Known coating compositions are limited in their LRV for the particular chroma
required, and therefore, when applied to a surface in the room, are consequently

limited in how much they can contribute to making the room lighter.

An object of the present invention is to provide a coating composition which when
applied to a surface in a room makes the room lighter than is possible with currently

available coating compositions having a similar chroma.

Thus according to the present invention there is provided a coloured coating
composition comprising a white base paint and at least one coloured pigment in a
form that can be readily mixed with the white base paint, the white base paint
comprising a film-forming polymer, a liquid carrier, one or more opacifying white
pigments and one or more extenders, the coloured coating composition having a light

reflectance value Y less than 110, and greater than that defined by the equation:

Y=mC+K,
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It WP emBbdif¥n€6f Bfe invention describing a colour region A, the minimum LRV
of the coloured coating composition required is calculated using the empirical

constants m and K as defined in Table 3.

In an embodiment of the invention describing a colour region B, the minimum LRV
of the coloured coating composition required is calculated using the empirical
constants m and K as defined in Table 4. The minimum LRV to obtain a coloured

coating region in colour region A is above that required for colour region B, i.e.

colour region B is a wider region.

One way of achieving a coloured coating composition in region A requires the white
base paint to have a minimum LRV of 93, the coloured coating composition to have a
maximum of 0.015wt% of carbon black pigment relative to the total dry weight of the
coloured coating composition (based on a typical solids wt% of 50 for this type of
coating composition), and then either, a maximum of two organic coloured pigments,
or a maximum of one inorganic coloured pigment, or a mixture of one organic
pigment and one inorganic pigment, the organic pigment capable of producing a
coloured coating composition having a first hue, and the inorganic pigment capable of

producing a coloured coating composition having a second hue, the first and second
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difference of 20 degrees, they are considered to be of

reguingéd tarachigie colour region A or B is dependant on the coloured pigments used.

The minimum LRV of 93 for the white base paint can be achieved by the selection of
the one or more opacifying white pigments and one or more extenders according to

the equation:

w.<Y > +F.(1-w).<Y >
w+(l-w).F

=A+

mode/

where w is the weight fraction of the extender compared to the total weight of the one
or more opacifying white pigments and one or more extenders, A and F are empirical
coefficients with values of 0.785 and -0.0969 respectively, <Yex > is the opacifying
white pigments weight-averaged light reflectance value of the one or more extenders
and <Ypjg > is the weight-averaged light reflectance value of the one or more

opacifying white pigments, the weight averaged light reflectance values being defined
by the equations:
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coating conposition having a second hue, the first and
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used. The m ninum LRV of 93 for the white base paint

can be achi eved by the selection of the one or nore

f and_one .o re extenders
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diredilyl mlﬁédgczilcmmdedrborrate% tleatt (draded)offmagnesium calcium carbonate
(Dolomite), clean grades of calcined, pulverized clays (aluminosilicates), and clean
purified grades of magnesium silicate. The dirtier grades of clays that are often used

in paints should be avoided.

In another embodiment, for the coloured coating composition to be defined within
colour region A, the coloured coating composition can include a photoluminescent
compound capable of emitting light in a particular part of the visible spectrum such
that it increases the chroma of the coloured coating composition. The
photoluminescent compound (PLC) may be an optical brightener, a fluorescing
pigment or a phosphorescent pigment. It is to be understood that the use of the PLC to
obtain the minimum LRV required for region A is not dependent on the white base

paint having a minimum LRV of 93.

Suitable optical brighteners include Ciba® Uvitex® NFW and Tinopal CBSX (ex.
Ciba Speciality Chemicals PLC, Charter Way, Macclesfield, Cheshire SK10 2NX),
and Eastobrite OB1 [ CAS 1533-45-5] (Eastman Chemicals, PO Box 431, Kingsport
TN 37662, USA).

Suitable flourescing pigments include Chartreuse AFN 10 (Radiant Color NV,
Europark 1046, B-3530 Houthalen, Belgium), Invisible Blue S, Invisible Cyan S,
Invisible Yellow S, Invisible Lemon S, Invisible Red S and Invisible Red R (Glowbug
Ltd, Lisle Lane, Ely, Cambs. CB7 4AS, UK), Cartax CXDP [CAS 10128-55-9]
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of chroma and reduce the concentration of coloured pigment so that less light is

absorbed and therefore the LRV of the coloured coating composition is increased.

The PLC can be applied as a top clear coating composition over a base coating
composition, or the PLC in the form of an optical brightener or fluorescent pigment

can be dispersed in the white base paint.

By using the quantities of extender and white pigment as defined by the equation
above, it is possible to provide a coloured coating composition that has a higher LRV

than those known in the art.

According to another aspect of the present invention there is provided a method of
producing a coating composition comprising a white base paint and at least one
coloured pigment in a form that can be readily mixed with the white base paint, the
white base paint comprising a film-forming polymer, a liquid carrier, one or more
opacifying white pigments and one or more extenders, the coloured coating

composition having a light reflectance value Y less than 110, and greater than that
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c618LRU P2EERER IaMBrm that can be readily mixed with the white base paint, the

white base paint comprising a film-forming polymer, a liquid carrier, one or more

opacifying white pigments and one or more extenders, the coloured coating
composition having a light reflectance value Y less than 110, and greater than that
defined by Equation 4 below by adding a photoluminescent compound capable of
emitting light in a particular part of the visible spectrum such that it increases the

chroma of the coloured coating composition.

The invention will now be described by way of example only, with reference to

Appendix A, and the accompanying drawings in which:

Figure 1 is a graph showing (LRV/K) against (chroma multiped by (-m/K)) for the

coloured coating composition examples (region A), and

Figure 2 is a graph showing (LRV/K against (chroma multiped by (-m/K)) for the

coloured coating composition examples (region B).

A coloured coating composition is created by mixing together a white base paint

comprising amongst other components, pigments and extenders, and a stable coloured
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Firstly, the powder is added to a shallow dish such that it completely fills the dish. It
has been found that a 250ml paint can lid is a suitable dish for this purpose. The filled
lid is then placed between two sheets of polyester film (‘Melinex’ ( TM), film type S,
19 microns thick), and stapled together such that the filled lid is tightly sandwiched
between the two sheets. The LRV of the powder in the dish can now be measured in a
vertical orientation against the standard port of a colour spectrophotometer. Whilst the
above method is used to measure the LRV of the powders, any known method of

measuring LRV can be used.

The LRV of the white base paints, and the Hue, Chroma, and LRV of the coloured

coating compositions are measured by using a spectrophotometer on the dried coating.
PREPARATION OF A WHITE BASE PAINT (EXAMPLE 1)

The white base paint comprises the components and quantities as defined in Table 2

below.
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Pigment B

Opacifying Styrene-acrylic co-
polymer latex (30%wt.solids)

4.8

97.0

Film Forming
polymer

13

Binder

Acrylic copolymer latex
(53%wt. solids), film-forming

at ambient temperature.

285

Table 2

It is to be understood that white pigments are distinguished from extenders by their

greater LRV (Y > 95). This group includes inorganic compounds such as Titanium

Dioxide and Barium Sulphate. It also includes opacifying polymer pigments such as

‘Ropaque’

West, Philadelphia, PA, 19106-2399, USA.

The white base paint is prepared as follows:

, available from the Rohm and Haas Company, 100 Independence Mall

Firstly, a high-speed disperser (typical size 110mm diameter) is charged with 15 parts

of the tap water. The stirrer of the disperser is set at a low speed (typically 300rpm),

and sub-components 2 to 6 are added, followed by sub-components 9 to 11. The

stirrer speed is then increased to a higher speed (typically 1500rpm), and maintained

at that speed for 10 minutes so as to disperse the components. Another 10 parts of the

water is then added to thin the dispersed components followed by adding sub-




Appendi x A, and the acconpanying drawi ngs in which:

Figure 1 is a graph showi ng (LRV/K) agai nst (chroma
worenoriopielt by (-m K)) for the col oured coati ng PCI/EP2006/011942

conposi tion exanpl es (region A), and Figure 2 is a

t b

ot T A et 4 (OB ShodoT0F A oGS, Xhep anote
5 paregiforatéd)are Added| Dhit ebpaadivh igrefepeP & ad the till bag eat ed

by m xi ng together a white base paint conprising

anongst ot her conponents, pignments and extenders, and

- RGP ' :
SR 93RO £\ GBS M SI DA gl s
1 X0o@hi ditjmetret)'p aad tthostrref 1sEs¢mmi ﬁ?pl]:alt stiring apeedy 5(\)(B'pml) NSub-
Tablel ?g (iixA n Table 1, PLC refers .t

ZnSdhe mill basenanh 8 parts Rhalkr arejtheryadded é@@@aaﬂiy to
i i a

o8t %ﬁfﬁ% islns™vcRi2, Rl WP opfik O S0HREd 1R 18 s Fop gariy, i
is rt0| rbbemdensuboﬂyhm thé tetial ‘pant’entlqpésgoethe sveighe perc&'ﬂtege of the white

rTBnts nd exte ers of the white base_ paint
b@s EESHBPIA %tms 113D AT leiEnto |1t i Weighhof the

wa@@ béée%ﬁntr R daf HeAREES thar tHéo i 51@@ om'attef“‘ cHPR& 1B 3n§ g IeS the

bove a minimumrequire , whi ch case
we@htImrmmem&watermﬂlebéntelbasespa‘imted as cI ean (Exarrpl es
1 and 45) or below a mni mumrequirenent, in which
case the white base paint can be classified as dirty
Megor) 'Yﬁé\g ELECTANGE
Tlé/ﬁ%%pbr%glﬁnéﬁt re?ﬁgcta rggr F&h%?—l{r%e pi gnent s gr?éleast
9% tx¢enderssA iand Bowanik pighents A andrBase selected adoordimgv: there LRV’s
vvderls d to a shall ow di

sutch éﬁat %ég&lﬂ%F e mynipym iﬁgﬁ geqyirement; of the wh1teSEasSéu1§:ati]nt. This

selection is based on Equation 1 below.

w.<Y >, +F.(1-w).<Y >,
w+(1-w).F

=A+

model

Equation 1

where w is the weight fraction of the extender compared to the total weight of the one
or more opacifying white pigments and one or more extenders. A and F are empirical
coefficients with values of 0.785 and -0.0969 respectively, <Yy > is the opacifying
white pigments weight-averaged light reflectance value of the one or more extenders
and <Ypig > is the weight-averaged light reflectance value of the one or more
opacifying white pigments, the weight averaged light reflectance values being defined
by the Equations 2 and 3 below.

>.w.Y, > WY,
(Yex,) = _Z’V_V,_Xt , and <Yp,g> Zi Wipg

Equation 2 Equation 3
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has been found that a 250m paint can lid is a

suitable dish for this purpose. The filled lid is then
w@k@codisbet ween two sheets of polyester film (POEEPIWOK11942

( TM, filmtype S, 19 mcrons thick), and stapled

toget her such that the filled Hd is tightly sandw ched

bet ween the two sheets. The LRV of the powder in the

IlilEs eg@nple Aletdiled iR Fableet] thdedevRid MaRe up kB BY ivlight of the
agai nst the standard port of a col our

vehwie bascopinss an:therizmwnts meke we 195% ky weighbef the whitedaseopaint,
afé}gfgretvp&@% t8 44he powders, any known net hod of

neasur i ng can e used. The LRV of the white base
pai nts, and the Hue, Chroma, and LRV of the coI our ed
coatl naﬁcon‘posml ons are neasured by using

tisteofremekablm? thBquentioasi2 apd Bigivges tlrmmgrmvmedrhght

b
rﬁ]e%f-%égﬁéﬁfeﬁ@gnpongﬁ@ & “and Qrs é}? ?etl}\@qoéltg%éﬁoggf)sﬁcé@'q%wmte
pigiiEngs. Zn}b.&ilﬂgf\lth'EQ@I\/ﬁué’s into Equzltﬁmbﬁ‘ gwgﬂﬁrlﬁi‘(l’q@'@o@@bf the white

white ments are di stingui shed m ext ender s
bagednant @If gaﬂeThmvasemdﬂg@)Of therivkitedraseipaintie Pades
i norgani ¢ conpounds such as Titani um D oxi de and
Bari um Sul phate. It al so includes opacifying pol yner

Thugiteah be seenlthatshé Eagaigtieind, pigvéits Ablebebi spacifieall Redlddted on
and Haas, Co 100 I ndependence Mall West,

boihy typgrandsiag nPtYF“Q\ creptprpwhiesonse ppighthatas agpniup RV of 93.
paint is prepared as follows: Firstly, a high-speed

di sperser (typical size 110nm di aneter) is charged
PRIBPARISTIONN OF ACALERUREDP GOASINGTTE@MPOSITEON (EXAMPLE 2)

di sperser is set at a | ow speed (typically 300rpm,
The coloured coating composition according to Example 2 of Table 1 is prepared by
adding, and stirring in, 0.0176g of organic coloured pigment in the form of CI
Pigment Red 112 Monoazo (CAS 6535-46-2) to 1298g (1 litre) of the white base paint
of Example 1. The coloured pigment is provided in a stable dispersion (colorant) that
is readily miscible with the white base paint of Example 1, As an alternative to
stirring in the colorant, it is also possible to shake the colorant and white base paint to

produce the coloured coating composition.

The present invention relates to a coloured coating composition having a LRV value

Y which is less than 110, and greater than that defined by Equation 4 below.

Y=-mC+K

Equation 4

C is the chroma of the coloured coating composition and is limited according to, 25 >
C>1.0

11



and sub-conponents 2 to 6 are added, foll owed by
sub-conponents 9 to 11. The stirrer speed is then

w0 prezised to a hi gher speed (typically 1500r ppgT/ER2906/011942
mai nt ai ned at that speed for 10 mnutes so as to

] f 0 S S, t he wat er
1l SRS B ETRORRTos RLBE pedBeBLi Bl e e o
ifopgdnivyadd khe maiber O f sheypepDedtired pighihts]i. s aflestwad) odthree or
t he hi gh speed for another 20 mnutes. Then anot her 5

moxg; tagd gre ctca?@enh%th&dwe anglyef ﬁleﬁp@ymdeﬁoa@irg ¢ampasftiony ed
to as the mll base. Sub-conponent 13 is then added to
a separate m xi ng vessel (typical paddle size 150nm
Fdi eofeiiraegion 2dn ahé Ksdre defiied stcordingtte dabley®)asid for colour region
stirring eed_ 500rpm . Sub conponents 12, 8, the mll
Byasand %ﬁff‘gﬁﬁge%&?qo ipg tokabds 4ar e t hen added
sequentl ally to the separate m xi ng vessel, and the
lelCIllb are—stirred for 10 m nutes. For C| arity, it

|etoo be, undef gtpod jthat the term'part’ relates to

BI[OMy 3pFI C§MFade of the white base paint, so for
ex_dnpht %35’6‘ [§1_@§2 tap water relates to 15% of the
e giéa uf1 LT base paint. It can be seen that
the t’s:ft aI-JB&L s%iz'e wat er equates to 33.8, i.e. the
wet-ght—pertentafe=oH water in the white base paint.
The—viRilt 185035 q%—i.? vl of Exanple 1 is prepared such

S0y 152209 "| 9404,

ich is at |l east 93. Extenders A
and B0 |and1H3 @440 IA and B are sel ected according to
t her 01| RVA.081,ch93.808| t hey neet the mi ni mum LRV
requidPenefB2df 9h&2hite base paint. This selection is
base®on B48&a1 i 9226 bel ow. w. <Y >ext +F.(\-w). <Y> Y
+ pi1go'| nDasd | - 92.357
110 | -0.525 | 92.872
120 | -0.719 | 93.386
130 -0.919 | 93.803
140 | -0.945 | 93.661
150 | -0.970 | 93.520
160 | -0.996 | 93.378
170 | -1.034 | 93.238
180 | -1.127 | 93.104
190 | -1.220 | 92.971
200 | -1.312| 93.086
210 -1.513 | 92.208
220 | -1.745| 91.330
230 -1.980 | 90.509
240 | -1.949 | 90.197
250 -1.919 | 89.886
260 | -1.888 | 89.575
270 | -1.858 | 89.263
280 | -1.827 | 88.952
290 | -1.797 | 88.641
300 -1.799 | 88.878
310 | -1.840 | 89.482
320 -1.808 | 89.998
330 | -1.450 | 91.389
340 | -1.360 | 91.340
350 | -1.362 | 91.526
360 | -1.364 | 91.713

Table 3
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A w +(I

fraction of the extender conpared to the total

-w). F Equation 1 where wis the weight

wei ght

W@Roorhei3dne or nore opacifying white pi gnents BCHEPR2986/011942

or

nor e extenders.

A and F are enpirical
with values of 0.785 and -0.0969 respectively,

coefficients
<Yext >

is the opacifying white pignents wei ght-averaged |ight

nore extenders and
-averaged light reflectance val ue
paci fying white pignments, the

t he one or

refl ectance val ues bei ng defined
nd 3 bel ow. Equation 2 Equation
tlailed in Table 2, the extenders
ght of the white base paint, and
19. 5% by wei ght of the white base
wis equal to 0.44. Applying the
Equations 2 and 3 gives the

refl ectance value of the one or
he one or nore opacifying white
t hese values into Equation 1 gives
e white base paint of 95.4. The
white base paint is 95.6. Thus it
ext enders and pi gnents have been
d on both type and quantity to
pai nt that has a m ni mum LRV of
COLOURED CQATI NG COMPGCSI TI ON

h&d Tectrance valueof
anbRe > |ins Bt he| weg ght
of thg|onegesd | My 130
Wel gl aV%@Q"GQ 483N
Uy 1Bh Eqyagy ~1180.957°
T 11 IES) TPl
e A T
the Ad(nexfg .uéhéu
—pad nt%g"una:a? e 342714
it o 60 ol 286 6895
wei g0l avdi4ed93.008nt
mor e 88xt cBA8Y 5§ ShB2
pi gn@Btls -0.66h it 82479
a LRIO(VnDAEs ) 9F.557h
neasiiped -D.B88 pf 88.01r2
can 12e |se843 ha92.586¢e
specii3bi| cah bge 5edrouse
Creafi4e [a ‘W08l £ Hasa
93. 1BREPARAdT NoL 204
( EXANBLE £bs3 | 92578
170 -1.131 92.438
180 -1.224 92.304
190 -1.317 92.171
200 -1.410 92.286
210 | -1.643 | 91.408
220 -1.874 90.530
230 -2.169 89.709
240 -2.138 89.397
250 -2.145 86.086
260 -2.077 88.775
270 -2.047 88.463
280 -2.016 88.152
290 -1.985 87.841
300 -1.968 88.078
310 -2.009 88.682
320 -1.986| 89.198
330 -1.806 89.889
340 -1.646 89.840
350 -1.648 90.026
360 -1.650 90.213
Table 4

It is to be understood that values of m and K at hue angles intermediate those shown

in Tables 3 and 4 are obtained by linear interpolation.

Thus equation 4 defines two minimum LRV’s required for colour regions A and B,

depending on the type and number of coloured pigments used.

13



The col oured coating conposition according to Exanpl e

2 of Table 1 is prepared by adding, and stirring in,
wW@2@®1/078g1 of organi c col oured pignment in the fRCHERI006D11942

Pigment Red 112 Monoazo (CAS 6535-46-2) to 1298g ( 1

litre) of the white base paint of Exanple 1. The

coloured pignent is provided in a stabl e dispersion

Afeplpeeparing thé aihlk%dsé@tdinh WiMExaaiphd €, whd Fhehh&ldiMY R coloured
base paint_of Exanple 1, As an alternative to stirring

pigmephetheoLBNVankue japd j dhrema ofpthes pelpered ocogking ecomposition was
e BinB 6 e SndiBREe W e rREPE S Sl B

coa resen |nvén

reﬁlufredl cmr\eﬁoromaboxtmgcwmmitmn Q6 bbay itiOradgd Fofineal ByeEc}’uatlon 4,

ch is Iess than 110, and greater than that defined
g’dﬁ“E&qEé‘?lPérﬁ) APpendivA-Y = nC + K Equation 4 Cis the
chroma of the col oured coating conmposition and is
limted according to, 25 > C > 1.0The enpiri cal
Toaletdrmiries whethedoKnatr £ caating cdoatposicion fallsnwithid thBeldiyipé region
[ organi c or i nor anl c, and the nunber of the t

defined s waop dgtherl:RY, hrema,and huegee mepsurgd: dhe mmw%fr@ LRV
réﬁgﬂeé‘ﬁseca‘#&ﬂﬁ%jﬁ{ih% ‘Eﬂueﬁgnﬁ‘l Lﬁ?lngrfﬁ’é ﬁleQJurécp&r&?lLl Q/glru dand the m
coati ng conposition.” For colo ron" A’ man

aseKi viduks ahataothesi@nt ao Tlabineasdredaing afngle selRkey frong @itl@dﬂ ’Iﬁble 3
m and K are defi ned accordi n% to Table 4. Table 3Table
op 4| ePF%dIPg) opevhatlrar Resion A AnRegian fbds apprapratel IK the megeured

L ROis IﬂhﬁthlOEl@VSrQ@LYm:d' QndTﬁgg f3n 3 lént'ﬂen ! c%atmg

ta I'near rnterpola
compos1t10n falls within the claimed region..

It can be seen from Table 5 that the measured LRV of the coloured coating
composition of Example 2 is 90.5 and that this is less than 110 and greater than the
minimum LRV of 87.9 required according to Equation 4 (Region A) for the hue and

chroma of the coloured coating composition.

The coloured coating composition falls within the range defined by Equation 4
(Region A) by virtue of the selection of one organic coloured pigment in a significant
quantity, having no carbon black pigment, and selecting the opacifying pigments and
extenders according to Equation 1 so that the white base paint has an LRV greater

than 93, i.e. it is a clean white base paint.

For the avoidance of doubt, the term significant relates to the quantity of coloured
pigment required to significantly detract from the lightness of the coloured coating
composition, at a particular chroma. Whether or not the quantity of coloured pigment
is considered to be significant is determined by the quantity required that gives a
colour difference, delta E (CIE 1965 10° observer) of 2 for an inorganic pigment, and
3.5 for an organic pigment. Quantities of pigment below these levels are not

considered significant, and therefore do not constitute a pigment for the purposes of

14



Thus equation 4 defines two mnimum LRVS required for
colour regions A and B, depending on the type and

wWoeneeri3af col oured pignents used. After preparPCEP1966/011942
white base paint of Exanple 1, and then adding the

cal our ed, pi nt..the LRV, h nd chro of the .
dEGTRNREhE DSHPD O iR OL Pressti delrlith MEBGE polghiresion A or
BSpplits R AR AFRLGR LRW keyuil@cresul ts, together with the

m ni mum required LRV for the coating conposition to be

in the range defined by Equation 4, given in Table 5

i L. i h i .
TRl RPRERIS iy Gt ARt P Fbg Splch PP iy the
wiitd daspaift oft kiR 1 befure Wby @Bﬁctf‘s*i@iﬁléa%tlgmv fRAighth8s of
gua

m ni mum LRV required is cal cul ated usi ng tion 4,
thesqolepredh eoating sampasition.ofes quantity, is slafinedky the anwurt of coloured

plieit it hngl R at e ool 5, B8 At ppven.
TRegblonr hadige Re quantifidd i tamlofRlelt@ Eefor te t0estaamsRErver as
LRV is greater than the m ni mum LRV required, and | ess

definad by1the GlEdR 1988 (s riBhecBenseduction ot Cealqus', Wy RWh G Hunt,
V%'i?@ér, ?é)gg,ggg%}{l %@%42?%}. ﬁé? tH@ 18l “felteog}eg%gégggsﬁrtlé (Igﬁltoelka-

e coloured coatin

MuinkEthaoryl snd2experififéntal acuitetihgtand hibsorptiorl estitibRs fddthe white
and greater than the m ninum LRV of 87.9 required

basecRinti ¢y the colvsed pigmenpsHses Brkubelkaoand; FeMwnle Zegits. f. techn.

. ; . i on. '
PR TR0 504910y A ATIOBE by D,
defined by Equation 4 (Region A) by virtue of the

selection of one organic coloured pignent in a
significant qyantity, [MexnmumCelourcar borPretiictet lepe! gnrgiredicted level in
and sel ecti ng [t he opa(Riffarénsg AdwedeGIEs |winitg base of white base of
Coloured Pigment Type delta E (10° observer)) |Example 1 wt% |Example 1 gflitre
Cl Pigment Red 101  |inorganic 2 0.0026 0.034
Cl PigmentYellow 42 |inorganic 2 0.0085 0.1
Cl Pigment Blue 15.3 |organic 3.5 0.00048 0.0063
Cl Pigment Violet 23 _jorganic 3.5 0.00056 0.0073
Cl Pigment Red 112 _|organic 3.5 0.00089 0.012
Cl Pigment Yellow 74 |organic 3.5 0.0041 0.053
Table 9

PREPARATION OF ALTERNATIVE COLOURED COATING COMPOSITIONS
(EXAMPLES 3 to 16)

Examples 3 to 16 are examples of alternative coloured coating compositions which
also use organic coloured pigments to give a different hue and chroma. Each of the
organic pigments are added to 1298¢g bf the white base paint of Example 1. The type
and quantity of coloured pigment, together with the chroma, hue, minimum LRV
required, and measured LRV for the coloured coating composition are given in Tables

1 and 5 in the same way as Example 2.
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extenders according to Equation 1 so that the white
base paint has an LRV greater than 93,

wW@k@an7sbi t e base paint.
t he ternrsignificant

the quantity of col oured

t¥e graanicouaments, andtlessnhpe 8- 06 wt%hof gerkan blagk pigroent by virtue of

ng%

i

rver

R it

o

& S5k

gani

ment

i.e.

it
For the avoi dance of PGUBP2006/011942
rel ates to the quantity of

i iR BTt PR Bt b9 bRl O AR

abORP3s ahd Q8ing @ithé dd@rok itwy Icaroufehrda

i s

as%%talrn with a LRV

ic ¥ipaicAR! i.€ra M@timum of
|s considered to

a

be

Lot R hin e

LRV mgammleﬂrbgrmnhtlormmﬁgdn A% of pi gment bel ow t hese
| evel s are not considered significant,
do not constitute a pignent for the purposes

PREFARGITION PR ANARS

m ni mum LRV requi renent.
permtt.ed

coati ng conposition.

ATPVE RV

regi on

guantities of the coloured pig

and therefore

M BASRZREY EethnpLE D)

Table 9 gives the maxi num

gnents used in
Arlr?étemrltfewrbae basspapit comprises g eompanents aad gpanjitigees dafined in
TQMQ%%Ehﬁ@ntly fromthe |ightness of the col oured

This quantity is defined by the

anount of col oured pignent that changes the col our of
the coating conposition by the anobunts shown. The
col our change is quantified in terns of delta E for

the 10 standard observer as defined by the CTE in 1965

Choibthert J b Te “RENTSIHUCT IO Ry S itk ] Y, 6y W ERPONT
Fey, 2@ thporemBN) &54%9&842 Rfmd lw@i?ﬁtl 5 were
predi ct edousi Ng Kugleka- MJnk theory anr experi ment a
LEGidtdr@riNg and alsmp plateON COREs | Cl ENTS T o790 he Whife
pase paijnt and tHoigekaur efAgicaiIeddusn {S¢6.3P Kubel kKp
and F Mink, Zeitg. f. technammnjusiskl;ofed?); 598-601
1931 ) They codl d alt er natawiebolynze obt ai ned| by
exper i nﬁﬁt . Anti-foaming | Mineral oil blend 0.2
additive (non-silicone).
4 Non-ionic Aqueous solution of | 0.69
surfactant ethoxylated alcohols.
5 Coalescing White spirit and high | 2.85
solvents boiling ester
alcohols.
6 Biocide Aqueous solution of | 0.2
1sothiazolines and
formaldehyde.
7 Thickener Sodium 0.55
carboxymethyl
cellulose
8 Ammonia 0.88 SG ammonia 0.03
solution.
Extender 9 Extender A Kaolin 14.0 85.0
10 Extender B Kaolin 11.0 87.0
11 Extender C Calcium carbonate 10.2 95.2
Pigment 12 Pigment A Coatings grade 9.5 95.5
titanium dioxide
(rutile).
Film 13 Binder Styrene-acrylic 12.5
Forming copolymer latex
Polymer (50%wt. solids),
film-forming at
ambient temperature.
Table 6
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Tabl e 9 PREPARATI ON OF ALTERNATI VE COLOURED CQOATI NG
COVPOSI TI ONS (EXAMPLES 3 to 16) Exanples 3 to 16 are

we@xamorest of alternative col oured coati ng conpPSI/EP2906G011942
whi ch al so use organic col oured pignents to give a

B R e R S R U s T

1. The type and quantity of col oured pignent, together
with the chroma, hue, m ninmum LRV required, and

Firaths @rhagh-sireed disperseicthe sae pvthat wsed iahgvecis whereed wish 23rarts of

) o bl TP b Moo ' 300 o o7 BP B pongpt 2.
0d pdiist 6f hbsenpiineht i Added, RlEiaVey 9db-cafigoriésisn® to 11. The

ei ther one or two col oured organic pignents, i.e. a
stirgst; speed 1srthenvacreaspdrip @ highprepeed, anthepmponents 3 rand Toare added.
Tgw{%ﬁf‘e ﬁ%ﬁég@ﬁet? (ﬂ%lﬁ rHilnP{@.n n Qa/qit\fér{ai 5‘?.99% H@Xf tH8 Wakkr is then
ack pi gment, e resul'ting colouredco ?lng
addedp s ithinothef dispased chinpordnes dowednbe addfngned Byrts of sub-
Equati on 4 (Regi on A). PREPARATI ON OF AN ALTERNATI VE
CRPPTEnBAGR FSAPRPTPEAGH S, £t FiSDREIORI A Speigh vBCSshfoF @nother 10

i i and quantities as

nﬁ@?lsshe llglhre%g%}]{éﬁ %%%tgﬁggmt&%ﬁgﬁ @%ﬁse' alternative white
base paint of Exanple 17 is prepared as foll ows:

rstl speed di sperser the same as that used

Sﬁ%—&e*epg%en? HB&S Eléewc{ecﬁd 38 apepargtegninipg vesspl thasame arlat used

abdvel Al tHEfstih{EF ésdét%r&?r gﬁf)-cb 8?1?ént 3tand thOWil @ff%dils Stﬁé?ldadded to

sub- conponen , arts sub- conponent
theduixihg Vesdl antd thelwpnieuts-acostirodefot 50 Mifuvesll. The

Using the LRV’s of the pigments and extenders from Table 6, Equation 1 gives the
light reflectance value ( Ymodel) Of the white base paint as 89.7. The measured LRV of
the white base paint is 89.2.

Thus, the white base paint of Example 17 is prepared such that it has a LRV which is
below 93, with extenders A, B and C, and pigment A selected accordingly. The white
base paint of Example 17 is therefore a dirty base, in contrast to the clean base of

Example 1.

PREPARATION OF ALTERNATIVE COLOURED COATING COMPOSITION
(EXAMPLES 18 AND 19)

The coloured coating composition of Example 18 is prepared by adding, and stirring
in, 0.725g of organié coloured pigment in the form of CI Pigment Yellow 74
Monoazo to 1414g (1 litre) of the white base paint of Example 17. The coloured
pigment is provided in a stable dispersion (colorant) that is miscible with the white
base paint of Example 17, in the same way that the coloured pigments of Examples 2

to 16 were readily miscible with the white base paint of Example 1.
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stirrer speed is then increased to a higher speed, and
conponents 12 and 7 are added. The m xture is

wale@persed for 30 mnutes. An additional 12. 98PEHEPZ06011942

t he wat er is then added to thin t he di spersed

nent; s rf
THATRARER oehy WTRoBaf et ot SRR e Bhrodifont 457 e o
nfvagited PRYO 1 859 am@h afléh 4 thein@smufhLRVIEQRAKAS BOD. Thus it

referred to as the | base. Sub-conponent 13 is then
CHH BEBeED tbats@saqo,i@@ec}ncseaw gemResitiann eompriging she hage paint of

=B8R g il A SRR S of
Eqosticnhe(Regivnen).s are stirred for 10 minutes. Using the

LRVs of the pignments and extenders from Tabl e 6,
Equation 1 gives the |ight refl ectance val ue (Vnodei)

T. . (o)
T8 SR oL BT AR P ot
cpetingt confpokiiamlf t-Ex.’hﬁlpleSl Paepdagdcoatiag) itehapplicd tbassuafabddd be
which is below 93, with extenders A, B and C, and

paintsde fifst,a 28| ther cpPhdRs rAdiclegT yiop Taeating | comppsisen peanining a

p{?&oﬁﬁﬂﬂgcgrg#% ufulf'fr[ gsofoﬁTl df % ﬂ%§i§iﬂt Mﬂtornat%b of the

bade ekl | VE COLOURED COATING COWVPCSI TI ON ( EXAMPLES 18
AND 19) The col oured coating conposition of Exanple 18
is prepared by adding, and stirring in, 0.725g of

TOE R KA s e YRpo RPE A ble TR

base pai nt of Exanple 17. The col oured
Component | Sub- Sub- Sub-component % by
Component | Component Chemical Name weight
No. Name
Liquid carrier | 1 Tap Water Water 8.24

2 Humectant Glycol Ether 2.35

3 Anti-foaming Mineral oil blend 0.329

additive (non-silicone).

4 Anionic Sulfosuccinate 0.145

surfactant

5 Coalescing high boiling ester 1.49

solvents alcohols.

6 Biocide Aqueous solution of | 0.196
isothiazolines and
halogenated alkanol
derivatives.

7 Thickener A Hydrophobically — 4.34
modified Ethylene
Oxide Urethane
(HEUR) rheology
modifier.

8 Thickener B Hydrophobically- 0.504
modified Alkali-

Swellable Emulsion
(HASE) rheology
modifier.

Binder 9 Binder Acrylic copolymer 80.40
latex (46%wt.
solids), film-forming
at ambient
temperature.

Pigment 10 Phosphorescent | Rare-earth metal 2.0

Pigment doped Strontium

Aluminate, grade
SA-50 Yellow, ex.
Lawrence Industries,
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pigment is provided in a stable dispersion (colorant)

that is mscible wwth the white base paint of Exanple
wazgoz7iom3she sane way that the col oured pi gnent BCOEP2006/011942
Exanpl es 2 to 16 were readlly mscible with the white
Udbe [Jdl Ill UI I:)( II}JI [ J. IIII cuU L,Udll LLI®)
conposi tli on has g hue of 94?%0@1& of 15.|7, and a
nmeasured LRV of 85.9. From|GBgidakyon 4, the m ni num LRV
TaE@Yired is 86.3. Thus it can be seen that the _
—coloured coating conmposition conprising the base paint

of Exanple 17, and the pignent of Exanple 18 does not
Thad fit vdnt bé Redrhehat alng opotodtag adonpasifion V@S @Bt Sdntaihhgny other
col oured coating, conposition of Exanple 19 is prepared
colpured iprginerieanash frm die Rhosphosescems PRIt on of Exanpl e

18 as a base coating, i.e. applied to a surface to be
painted first, and then applying a clear top coating
Themmatm@mmpm;itmnns peepareflagtallowst nescent conpound in
the form of a phosphorescent pignment on top of the

base coating. The top coating conposition conprises

F%r p & QAR Sel 3 chl }ggéd%?h 59k g%sT Bsupl Jong)%ﬂem R T of sub-

the top coatl conposi ti does not contal

canpenrentsal and &dWilstrstintisg, ayﬂacbmpomﬂsthmd)& ammhmvlgsaddad This
t t t tio ared as

R st ff BPotia H GGG Bgare Feing sioeamRareRot oa 3.

Tﬂﬁrﬁlﬁ(t&i’@ i$ ﬁﬁn‘%‘ﬁ?ﬂé@ "i@lnﬁno]théi‘rl@ fldutRbeft aﬁ@iﬂg Q6 @Bﬁpgnent 6,

. iI'st stirring, sub-conmponents 7
a@d &\R/IZ )par:tsnl dﬁSilb -compnantd. The mxtgt iy steadffor arwﬁmr lﬁ@ mntnmas and

1 Nyt bef ddi b- 4 3. This .
o BR 5 " S R Pit R PR STl iipe e
réfihag &%b%ﬂ@@ﬂ@rﬁtl & theR nged7¥hepﬂﬁit§reofs stirred for another 20

sub- conponent This m xture is stirred for another

npgutes, and tensgnblcomponent 10 is added.

The top coating composition is then applied over the base coating composition of

Example 18.

It can be seen from Table 5 that the base coating composition has a LRV that is
outside the range of Equation 4 (Region A). However, when the top coating
composition is applied over the base coating composition, the measured LRV is 85.8,
which is greater than the minimum of 84.7 required by Equation 4 (Region A). Thus it
can be seen that is the phosphorescent pigment in the coloured top coating
composition that enables the combined base and top coating composition to fall
within the range of Equation 4 (Region A). More specifically, it is the fact that a
yellow phosphorescent pigment is used in the top coating composition that increases
the chroma of the combined coating due to the presence of the yellow pigment in the

base coating.

Furthermore, it can also be seen that the LRV of the combined base and top coating

composition is achieved using a dirty white base paint, and therefore the
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then the remai nder of sub-conponent 9 is added slowy

whilst still stirring. The renai nder of sub-conponent
wazeog/0tt3en added, the mxture is stirred for aPCI/BER00EQ11942

m nut es, and then sub-conponent 10 is added. The top

oating c osition.is then a i ed over .the base .
phORP RSO MRER | Sl 1 HARE h, Shrofes o, B cgBBied coptine
cdmpbsitién ddipite hidife BRYGtE ARItE DakepampLOSi tion has a LRV

that is outside the range of Equation 4 (Region A).

However, when the top coating conposition is applied

PRYPARLPCIRS: SOARGA RS DR e KBRS BT s
(EX4MPIERS by A2ty on 4 (Region A). Thus it can be seen

that is the phosphorescent pignent in the coloured top
coating conposition that enables the conbi ned base and

[ 0 [t t | within the r e of .
Eafed 30 448 AR IREA Yo iR alBls ATy 08 ARG fganic rea
pigaednt t Baused Vel thewbpdeo epdtitipe 9E EBkarple B0t ahé WeRforkN a red

the top coating conposition_that increases the chronma

phosphpreseeahpigeat CopP Rgd.oire Lewranse Inslustsieside ussd in e top clear
I [ in the base coating. Furthernore, it

Cééaglrﬁlg%wgg&% selén that the LRV of the conbined base and

top coating conposition is achieved using a dirty

white baseogai nt, and therefore theghosphorescent

AniCGRPATISAns o4 pExaniRies FYr and 2k §howh it ilofs thie usenefi thed red

S SETRE LT 5100 Mt L e

caoMrebeddtioyS ( EXAMPLES 20 AND 21)

PREPARATION OF AN ALTERNATIVE COLOURED COATING
COMPOSITION (EXAMPLE 22)

The coloured coating composition of Example 22 is prepared by dispersing 5.0 g of a
photoluminescent compound in the form of fluorescent pigment Chartreuse AFN 10
(Radiant Color NV, Europark 1046, B-3530 Houthalen, Belgium) in 1414 g (1 litre)
of the white base paint of Example 17.

From Tables 1 and 5 it can be seen that the coloured coating comprising a mixture of
the dirty base coat of Example 17 and the fluorescent pigment falls within the range
of Equation 4 (Region A). Thus, the use of a fluorescent pigment to increase the

chroma and LRV also applies to a coating composition based on a dirty base.

PREPARATION OF ALTERNATIVE COLOURED COATING COMPOSITIONS
(EXAMPLES 23 AND 24)

The coloured coating composition of Example 23 is prepared by adding 0.0740g of

Magenta organic coloured pigment in the form CI Pigment Red 122 Quinacridone to
1414 g (1 litre) of the white base paint of Example 17. It can be seen from Table 5
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Exanples 20 and 2 1 are identical to Exanples 18 and

19 except that an organic red pignent is used in the
wha®e/ozeat i ng of Exanple 20, and therefore, a PEHEP2006/011942

phosphorescent pi gmrent (SA-50 Red, ex. Lavvrence

ol b5 colilE bl ol Bt WP baBIER TS o Emuion
égaénAy is the use of the red phosphorescent pi gnent

|n the top clear coating that increases the chroma of
the conmbi ned coati ng. PREPARATI ON OF AN ALTERNATI VE

coa ﬁge[acgﬁgégé'\#%mmgélg%n‘en@ |sE|tr)€r:2p§aparE¥j g@‘ 86k of

ﬂdmswls ént ARN 08 Magdhed (R4dnD Cot@NNVe @imflpdﬂdw% tHe530
f or m of p%rborescent pi gnment. Chartreuse AFN Radi ant

Hogthglenngelgmm)dp shecoloued caatigg somppsitionofdix un) in
1414 g ( 1 litre) of the white base paint " of Exarrple

17. From Tables 1 and 5 it can be seen that the

Frovh Gubles! 1 andSiingindernspén thandie addition of the fhotebentipigtnént gives a
base coat of Exanple 17 and the fluorescent pignment
colgpred capting an?élttoaﬁ]@aé falls vtfumthegange qffkagptinn AResmnd)-
the use of a fluorescent pignent to increase the

chroma and LRV al so applies to a coating conposition
based on a dirty base. PREPARATI ON OF ALTERNATI VE
PREPAHRENIOBOATIONG CAMPOSIATITORNA EXAVPLEDIASURND 24LOWTENG
col oured coatin (:L(%fn%ositi on of Exanple 23 is prepared

CRMBESIHON (o

The coloured coating composition of Example 25 is prepared by using the coloured
coating composition of Example 23 as a base coat, and then adding a clear top coating

composition containing a fluorescent compound.

The top coating composition comprises the components of Table 7

Component | Sub- Sub-Component | Sub-component % by
Component | Name Chemical Name weight
No.

Liquid carrier | 1 Tap Water Water 39.482
2 Humectant Glycol Ether 2.289
3 Anti-foaming Mineral oil blend 0.308

additive (non-silicone).
4 Non-ionic C13-Cl5 Fatty acid | 0.011
surfactant alcohol ethoxylate,
80% in water.
5 anionic pigment | Polycarboxylic acid | 0.498
dispersant salt, 25% in water
6 Coalescing Benzyl alcohol and | 2.139
solvents high boiling ester
alcohols.
7 Thickener A Hydrophobically — 5.970
modified Ethylene
Oxide Urethane
(HEUR) rheology
modifier.
8 Thickener B Sodium 0.706
Carboxymethyl
Cellulose.
9 Ammonia Aqueous ammonia 0.100
solution 0.880 g/ml
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Magenta organi ¢ coloured pignent in the formC
Pi gnent Red 122 Quinacridone to 1414 g ( 1 litre) of

W@ b@70i3se base paint of Exanple 17. It can bePGEEP2006/011942
from Tabl e 5that the col oured coati ng conp05|t| on does

Rt Tattrgw thi gy geangeof 1@7 m A) .
Ei}% col ol}?\ned coat|i ng conposi | ja{gpﬁ@gp‘d 24 |s

pm,gd@ared by adding 7.07g of [louay, eiﬁlq:ﬁ,mmdo grrent AFN 18
Magent a|( Radi ant |Col or NV, Elstepsiedk 1046, | B- 3530
Hout hal ¢n, Bel gi Um to the cplemptradde.coat i pg

Pigoenmposi tlilobn of Exvauing aged. Fr &ymhdiagbllies 1 anek4ds |t can
be seen |tlhat t he |ddldiesemn of | A 1§ Mapentesc €0H#I8I gnent
gi ves a|col our ed |@iaeitng conpBasiiapiGetpr NMat (fal | s| wit hin
t he range of Equdtdispmsion (Reg| Biionalk 104508-PARATI ON| OF AN
ALTERNATI VE COLOURED COATI NG LéfBeuiplroN ( EXAMPLE 25)

Tha r\n! oure or*l r\nafl nn conmast u le 285 S

COTHF oo T LN S

Iéb—iéﬂared by usi ng the coI oured coating conposition of
Exanpl e 23 as a base coat, and then adding a clear top
tlon cont ai.ni a fI uorescent conpound.
Tﬁgﬁ) &gmg%gg%gﬁ&lt nﬁgrelp?regﬁls?cﬁl Sl ses the component s
of Table 7Table 7 The top coating conposition is
repared as follows: Firstly, a high speed dispersion
v&tbsem high specddispsssien wgsselhafrlgsé@ ahpyenis chagpd pyeithy 24.87 parts of

SRR g s By 3B RO i s

loSu bpeed nPutnedrhiporen&ndl afd &raﬁe ﬁbww ydded dad, thamgixtuieis stirred for
mxture is stirred for ' Sub- conponents 5,

3@ miputgs Sub-eQTAPARBIS Re F- ?aar5b7 er?drwﬂ@r 9RaEs AHPHeFRmponent 1
ax%r et Q&&h@f&ﬂs@ﬂ %Iy_ltﬁg"@fé“bXd(ﬁ% St Q- &%o‘hl&ﬁnl 1©'The mixture is

- conponent e mxture 1s
then dispersed at a higher speed for 60 minutes, and the remaining part of sub-

component 1 is added. This preparation is referred to as the mill base.

Sub-component 10 is then added to a separate mixing vessel as used above, and the
stirrer is started. Sub-component 9 is slowly added followed by the mill base. Sub-

component 12 is then added and the contents are stirred for 5 minutes.

The top coating composition is then applied over the base coating composition of

Example 23.

It can be seen from Table 5 that the base coating composition has a LRV that is
outside the range of Equation 4 (Region A). However, when the top coating
composition is applied over the base coating composition, the measured LRV is 68.3
which is greater than the minimum of 61.9 required by Equation 4 (Region A). Thus it
can be seen that is the fluorescent pigment in the coloured top coating composition
that enables the combined base and top coating composition to fall within the range of
Equation 4 (Region A). More specifically, it is the fact that a magenta flourescent
pigment is used in the top coating that increases the chroma of the combined coating

due to the presence of the red pigment in the base coating.

22



then di spersed at a higher speed for 60 m nutes, and

the remaining part of sub conponent 1 is added. This
wee@parasion is referred to as the mll base. PCI/EP2006/011942

Sub- conponent 10 is then added to a separate m xing

vessel as used above, and the stirrer is started.

Sub- conponent 9 is slowy added foll owed by the ml|l
Fbabkermofi it camnglsmbeatechZhatsthe MRV aflthedoaibtheditrse aid et Sating

are stirred for 5 mnutes. The top coating conposition

coIPQHHID sshicxer Beiag ardidy Bhite basrapainty 2pd HisERe) th flyprescent
. . S .
PEERPICAAS to blerGRE GRRHRGER pLIRTORANA okl b PRitBE Bespie
using gdirtf whieibaseaind ( Regi on A). However, when the top
coating conposition is applied over the base coating
conposition, the neasured LRV is 68.3 which is greater
t el j t :
1 AR S, R 1 T fufeckochs DS £ BY i R ot top coating
céthpaxitéacaswelpagdispersedrin theewhiod ase pdint apdesodtiddrig relation to the
0 sition that enahles the _conbined base and top
c@Bﬁ‘?“ﬁﬁ@“&‘W&&oﬂ“@H XPAPIE 2% thin the range of
Equation 4 (Region A). Mre specifically, it is the
fact that a magenta flourescent pignent is used in the
PREPARSELTION t I | AN ea®dsSTERIATIVID ma GOLOURED mbiOOAITING

] sence of the red pignment in the
C@ﬁtbgggﬁyﬁﬁé)gﬂw&&%ére it can al so be seen that the
LRV of the conbined base and top coating conposition

is achieved using a dirty white base paint, and
Théeolefiradecoating tompostaeof Exingpte 26 is prephted Hyodispersieas® g of

T GAL PRI CRAFEEAED Hafiaaian] CobRAG awopscd 3R B 3530

thaltalehhsfr%kgwtsqgégg (1PtBdJRP theC@hnRfhité 2l fnt A Hxaffpld.

top coat

From Table 5 it can be seen that the fluorescent pigment provides a coloured coating

composition in a high part of the range defined by Equation 4 (Region A).

PREPARATION OF ALTERNATIVE COLOURED COATING COMPOSITIONS
(EXAMPLES 27 AND 28)

The coloured coating composition of Example 27 is prepared by adding 0.0364g of
coloured organic pigment in the form of CI Pigment Blue 15.3 Phthalocyanine (CAS
147-14-8) to 1414 g (1 litre) of the white base paint of Example 17. It can be seen
from Table 5 that the coloured coating composition does not fall within the range of

Equation 4 (Region A).

The coloured coating composition of Example 28 is prepared by adding 84.8 g of
photoluminescent compound in the form of optical brightener Ciba® Uvitex® NFW
(ex. Ciba Speciality Chemicals PLC, Charter Way, Macclesfield, Cheshire SK10

2NX) to the coloured coating composition of Example 27.
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conposition as well as dispersed in the white base
pai nt as described in relation to the col oured coati ng

W@ 09po3i3si on of Exanpl e 22. PREPARATI ON OF AN PCT/EP2006/011942
ALTERNATI VE COLOURED COATI NG COVPCSI TI (J\I ( EXAMPLE 26)
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PRIELQ 152 Speciality Chemicals PLC, Charter Wy,
Maccl esfi el d, Cheshire SKIO 2NX) to the col oured
coating conposition of Exanple 27. From Tables 1 and 5
Fram dabledait sanche tehmthetdobouaeitéontiog cafipdsiteondialls within the range of

Egﬁét%htf&er 0%| ves a

PREPARATION OF AN ALTERNATIVE COLOURED COATING
COMPOSITION (EXAMPLE 30)

The coloured coating composition of Example 30 is prepared by adding 26.0 g of
optical brightener in the form of Ciba® Uvitex® NFW (ex. Ciba Speciality Chemicals
PLC, Charter Way, Macclesfield, Cheshire SK10 2NX) to the coloured coating

composition of Example 29.

From Table 5 it can be seen the coloured coating composition falls in a high part of

the range of Equation 4 (Region A).

PREPARATION OF ALTERNATIVE COLOURED COATING COMPOSITIONS
(EXAMPLES 31 TO 44)

Examples 31 to 44 are examples of alternative coloured coating compositions having
a different hue and chroma which use coloured pigments in the form of inorganic
pigments, in addition to organic pigments in the case of Examples

32,36,39,40,41,42,43, and carbon black pigment in the case of Example 44. Examples
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col oured coating conposition that falls within the

range of Equation 4 (Region A) despite the fact that a
WQ@IRerp7M8Bi t e base paint is used, by virtue of PEEEP2006/011942

i ncreased chroma and LRV. PREPARATI ON OF AN
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COLOURED COATI NG COVPGCSI TI ON ( EXAMPLE 30) The col our ed

oot oY _ . nas _ .
E58plrn, SAPRRSI % PRI, AR DS RRDIGlD g, i
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osition sin a e ran
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COA @ )\{P I O\l% : : .
cc%%lgélc_\;r%[)posmor-lr I()%\E-:‘xamp e g?fz}ils within the range of Equation 4 (Region B).

Example 32 contains one inorganic coloured pigment, and one organic coloured
pigment, the pigments are not of similar hue, and therefore the m and K values from
Table 4 are inputted into Equation 4 determine the minimum LRV required to be in
the range defined by Equation 4 (Region B). It can be seen from Table 5 that the
coloured coating composition of Example 32 falls within the range of Equation 4
(Region B).

Example 36 contains a mixture of one inorganic coloured pigment, and one organic
coloured pigment, however, from Table 9, it can be seen that the quantity of Pigment
Red 112 is below that required to be significant, and therefore for the purposes of
determining the relevant colour region, Example 36 contains only one inorganic
pigment, and therefore the m and K values for colour region A apply. It can be seen
from Table 5 that the coloured coating composition of Example 36 falls within the

range of Equation 4 (Region A).

Example 37 contains two inorganic pigments, and therefore the m and K values for
colour region B apply. It can be seen from Table 5 that the coloured coating

composition of Example 37 falls within the range of Equation 4 (Region B).

Example 38 contains two inorganic pigments, however, from Table 9, it can be seen

that the quantity of Pigment Red 101 is below that required to be significant, and
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(EXAMPLES 3 1 TO 44) Exanples 3 1 to 44 are exanples

of alternative coloured coating conpositions having a
waledof7ereat hue and chroma which use col oured pPQIEP2086/011942

in the formof inorganic pignents, in addition to
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and neasured LRV for the col oured coating conposition
are given in Tables 1 and 5 in the same way as

Exgmnles 49, 40 and Aocontimarplietue of oan inceganipeadeuredpigmest and one
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that the col oured coating conposition of Exanple 3 1
falls within the range of Equation 4 (Region B).
Examples &2ndcHh eontaia Hmixtpreodighye ergawr soloigedopigments, and one

ifg’?ga“?@&ilg‘?rgﬁﬁié?“&pl oured pignment, the pignments are not

sim and therefore the mand K values from
Table 4 are inputted into Equation 4 determ ne the

FEREn A o .
2? gelﬁflé BellGw GRALO tﬂ{ﬁﬁge("f Qatgen ?igﬁ%ﬂ,s lahd Ztﬂex%for@‘f@f%ee pafposes of

s wthin e range of "Equati on
determining the relevant colour region, Example 42 contains only one organic

pigment, and therefore the m and K values for colour region A apply. It can be seen
from Table 5 that the coloured coating composition of Example 42 falls within the

range of Equation 4 (Region A).

In the case of Example 43, the quantity of Pigment Blue 15.3 is below that required to
be significant, and therefore for the purposes of determining the relevant colour
region, Example 43 contains one organic pigment and one inorganic pigment, these
pigments not being of similar hue. Therefore the m and K values for colour region B
apply. It can be seen from Table 5 that the coloured coating composition of Example

43 falls within the range of Equation 4 (Region B).

Example 44 contains only black pigment in a quantity greater than 0.015wt% but less
than 0.022% of the total dry weight of the coloured coating composition. Therefore,
the m and K values for colour region B apply. It can be seen from Table 5 that the
coloured coating composition of Example 44 falls within the range of Equation 4
(Region B).
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(Region B). Exanple 36 contains a m xture of one

i norgani ¢ col oured pignent, and one organi c col oured
w@r@men33l however, from Table 9, it can be seePCT/HR1006/011942

the quantity of Pignent Red 112 is bel ow that required

PREFAR /TN O AN AL BN TRUE TR P B AR PSSt 49

contains only one inorganic pignent, and therefore the

m and K val ues for col our on A apply. It can be
A@e@wrrfaﬂ@mwms |béseavam’fa>pnmﬁé68c,tg¢ erImpenenis and quantities as defined in
T& Wwon of Exanple 36 falls within the range of

quat i on ‘4 (Region A). Exanple 37 contains two

i norgani c pignents, and therefore the mand K val ues
Cowmporent] qQuBub+ egi o Wbappl y. | Beb-oamponizet see¢. by olMLRsb| e 5
t hat t he Gesiponened Caponanty ¢ Ehyaicil Naron off weighinpl e 3V
falls wilt¥n the N of Fouation 4 (Rglni an_R)

_@ﬂmmmri n 1W@§h| c pi nmamzfio hbwever ,
from Tahile O it |dimesiant oo bGheoiathert po ol 24Pi ¢ of
Pi gnent |Red 101 i|PHEFBy t ﬁﬂ“ei"l? ?Ji“‘f’éﬂf t d-0pe |
si gni fi qant, andt heref ore {8Pf™ ?6B< es of
I : ~?°,EY110P° an v oml o oo
uct i !II I I4I|g l IIC f CAn?lv IIL JMi’neralm n(\lnl, |D./3a||pl CT— 90
contai n§g only onsg ddmg{egaﬁl and therefore|the
mand K wat ues T org g8 T ﬁ&de&lé S(gm féHb’ii Yoot t¢ambe

seen fragm Tabl e § ittt Ne| eREQMELHrFOAY I NY
conposi tji on of Exanpl e 38 fatdusisw thin tthe range of

Equation 64 (Regl qrcofkscinEXalBlig8Soitgestd0 ands4 [ contai n
a m xturle of one |isaéngani c| aledhollr ed pi gnent, and ope

or gani c |gol our ed |@Bigmident , haweverolitheot Wo.1yel | ow
pi gmentg are consji dered t o| bethiadoligs sidmi llar hue, thl|s
bei ng dgsi gnat ed by (h) i n|Tiskratedalkanpld |t her ef ore { he
mand Klvalues fadr _col our r6evgiesA appl It ¢can he

seen frgh Tabl e 5 Thigkeers he | Bydrepliebialyoad 213
moditied Ethylene

Oxide Urethane
(HEUR) and
hydrophobically-
modified polyacetal-
polyether
(HMPAPE)
rheology modifiers.
Extender 9 Extender Coatings grade 6.0 929
calcium magnesium
carbonate.

Pigment 10 Pigment A Coatings grade 18.0 98.1
titanium dioxide
(rutile).

11 Pigment B Opacifying Styrene- | 6.20
acrylic co-polymer
latex (30%wt.solids)
Film 12 Binder Acrylic copolymer 47.0
Forming latex (53%wt.
Polymer solids), film-forming
at ambient
temperature.

Table 8

The alternative white base paint of Example 45 is prepared as follows:

Firstly, a high-speed disperser is charged with 4 parts of the tap water. The stirrer of

the disperser is set at a low speed, and sub-components 7, 3, 0.2 parts of 4 and 5 are
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conposition of Exanple 39, 40 and 4 1 fall within the
range of Equation 4 (Region A). Exanples 42 and 43

wW@owrai3a m xture of two organi c col oured pi gPENER2006/011942
and one inorganic coloured pignent. In the case of

rrql Ri . an

@%ﬂ oﬁ %d Pé?@nzgéﬁﬁédeg{esﬁ)zw { 'I'hg Eg%%rl r%%fh ?swfh r?m%re%sed to a

h%hmpfeed;anﬂ theaniktird ¢y @i sereedffor 1(1 Menupsst smse@npcfnents 6,2, and 8
det erm n| ng the rel evant col qur regiaon, nmpl e 42

PSS 19 disasrsed &\raﬁéwpute&r%dpwéaf é\ﬂw@npwnﬁﬂ is

‘*?e?%% ag?@ PR MM R R IE Composi ti on of |

Exanple 42 falls wthin the range of Equation 4

(Region A). In the case of Exanple 43, the quant|
Spbﬁﬁ@ﬁt)neembl ang 12 qre then aslded frp Senarple méxing yessel, and the Shrrer

is® Etgl%J : ﬁﬁ)néor?@eﬁgrrnt FFrngQr rtlfsoJf MIB oﬂg{g‘ﬂg@:g n%leemﬂ'i% base, the

determnin nt “col our

rengdihiag 0sl pare of! rsglanompm@ne,randandrmxh@ 0199 Paits of water is then
nment, these pignents not. being of simlar hue.
rsequsntially,and the gententy are ptisred éqrgl@dn@uwsf egion B

apply. It can be seen from T Table 5 that the col oured

coating conposition of Exanple 43 falls within the

Tha n@lﬁe bﬁsel:‘;mﬁx&tdf Exaxﬂp(e%gis orepaied stotethpd iehabd CRVitvehicisis above

Bt dhd SR meen: HBds sdeded Socaidings Baiate | eives
trfeqigw i canad vanae (L»omnpe%ftm@mn{ BRE ?Bﬁ’i'i &f Ewﬁpwusﬂag 9&7. The

valTues for colour regi'on B apply can be seen from
nmEapired ERVhefi the ménite blasaupaiat is Satli ﬁ‘gusctr}xerp\dsuethampmﬁt of Example

45xa 44 falls within the range of Equation 4
E)Ik(?eagaS?'P lgse PREPARATI ON OF AN ALTERNATI VE WHI TE BASE
PAI NT ( EXAMPLE 45)
PREPARATION OF AN ALTERNATIVE COLOURED COATING
COMPOSITION (EXAMPLE 46)

The coloured coating composition of Example 46 is prepared by adding 0.00503g of
CI Pigment Black 7 Carbon Black, 0.134g of CI Pigment Yellow 42, and 0.000348g
CI Pigment Red 255 DPP, all in the form of stable dispersions (colorants), to 1243 g
(1 litre) of the white base paint of Example 45 The coloured pigments are provided in
a stable dispersion (colorant) that is readily miscible with the white base paint of

Example 45.

Example 46 contains black pigment in a quantity less than 0.015wt% of the total dry
weight of the coloured coating composition. The quantity of Pigment Red 255 is not
significant, and therefore the mixture contains one inorganic pigment, and the m and
K values for colour region A apply. It can be seen from Table 5 that the coloured

coating composition of Example 46 falls within the range of Equation 4 (Region A).

It can be seen from Table 5 that the coloured coating composition falls within the

range of Equation 4 (Region A).
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An alternative white base paint conprises the

conponents and quantities as defined in Table 8 bel ow
waapwie783The alternative white base paint of BEREHPP®O6IGI1942

is prepared as follows: Firstly, a high-speed

di sperser is charged with 4 parts of the tap water.

The stirrer of the disperser is set at a | ow speed,

PRIBP ARAT ION'P O gt SAN 3 AITERNATIVE of COBOURED  COATING
ar eadded, fol |l owed %/] sub-conponents 9 to 11. The

CQMPPSFTI%@P(AMH V)i ncreased to a hi gher speed, and

the m xture is dispersed for 10 m nutes.
Sub- conponents 6, 2, and 8 are added, and the m xture

Tihs coliogfedrcdating wmﬁﬁltimmﬂmsmplé 4745 f)fepﬁlfed Hyhadgiagpanegtof CI
is then added. This garatlonlsreferredto as

thnﬁﬁlqlckb%érboslﬁia%wp@ﬁ a(k litre) ofzthe witite hage paintrof Example

St ar?c%lgu%dgﬁ@ﬁ'&ﬂ g%ﬁ% éesga}?é dls}?ers} lﬁ?&liﬁﬁt@ 'il?a(t) I;#eise dily

niisciblaevith thé “masbasetﬂamtroéﬁaampleg O 1 parts of
sub-conponent 4, and the remaining 1.93 parts of water
is then added sequentially and the contents are

E§Eu'n fee4i7 &gft?lég) oﬁ'fgrﬂﬁc%gp éI-ll;Elﬁ W cﬁlﬁmg@s A @&Q/% V%Zwﬁ% of the

par e
t(iihiodtg v@éightvmftthe téleured tcomtay c_catpd)smﬂogn’ﬁlliﬁreférd;‘tmhk IB and K values

Tororalu, SRED LD (ViseRar et ’f‘aome Tobiecs t3adee Palpwed gosting
iy e e

is a clean base. PREPARATI O\l G: AN ALTERNATI VE
Itis tc?BJe undecr:s(t)c?(-)r '&IGat qﬂYsP(ﬁe limit of %Eéﬁl\}fg%&n??elate to the use of carbon
black, the limits will vary according to the type of black pigment. For example, a
black pigment not as strong as carbon black can be added in greater quantity. The
criteria for determining the increased amount of black pigment permitted for
alternative black pigments is the same as that used above in relation to determining
whether or not a coloured pigment is present in significant quantities, i.e. alternative
black pigments can be used up to a level that give a similar colour difference in the

coating composition.

For convenience, the LRV and chroma values for all of the coloured coating
compositions examples for both colour regions A and B are shown in Figures 1 and 2.
The LRV and chroma values for each coating composition have been scaled as shown
in the axis labels, using the m and K values corresponding to the hue of each coating
composition, as determined from Tables 3 and 4. The scaling divides the LRV and
Chroma values by the intercepts, on each axis, of the straight line defining the
minimum LRV of the coating composition at each hue. This allows all the data to be

plotted on a 2-D graph.

Thus it can be seen that the present invention relates to creating coloured coating

compositions lying in either colour region A or B, by either selection of the number
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The col oured coating conposition of Exanple 46 is

prepared by addi ng 0.00503g of CI Pignent Black 7
w@200bom3Bl ack, 0.1 34g of Cl Pignent Yell ow 42PCHRPR2006/011942

0.000348g CI Pignent Red 255 DPP, all in the form of

o AR B 0 ) B0 RS

aphigieuh LRV ef P8, titdadingptdtsitiaiiescetl &ﬁﬁ%@h@@independent of the
colorant) that is readily mscible with the white
LBYsef the white bpsemaitpl e 45.  Exanpl e 46 contains bl ack
pignent in a quantity less than 0.01 5wm % of the total
dry weight of the col oured coating conmposition. The
quantity of Pigment Red 255 is not significant, and
therefore the m xture contains one inorganic pignent,
and the mand K values for colour region A apply. It
can be seen from Table 5 that the col oured coating
conposition of Exanple 46 falls within the range of
Equation 4 (Region A). It can be seen from Table 5
that the col oured coating conposition falls within the
range of Equation 4 (Region A).PREPARATI ON OF AN
ALTERNATI VE COLOURED COATI NG COVPCOSI TlI ON ( EXAMPLE 47)
The col oured coating conposition of Exanple 47 is
prepared by adding 0.130g of CI Pignent Black 7 Carbon
Black to 1298g ( 1 litre) of the white base paint of
Exanpl e 45 The col oured pignent is provided in a
stabl e di spersion (colorant) that is readily m scible
wth the white base paint of Exanple 1. Exanple 47
contains only black pignent in a quantity greater than
0.022wt % of the total dry weight of the col oured
coating conposition. Therefore, the mand K val ues
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for colour region B apply. It can be seen from Table 5
that the col oured coating conposition of Exanple 47
wae@sonsBifall within the range of Equation 4 PREEPM6/011942
B). It is to be understood that whilst the limt of
bl ack pignent relate to t&ﬁ?Hée of carbon bl ack, the
limts wll vary according to the type of black
pi gnent. For exanple, a black pignent not as strong as
carbqn bl ack can be added in greater quantity. The
Leh ?fgwrsdfceﬁmtgemm%%gcqm@sm&? avhitebagmnt augt ableagtone
o . oalter , . o .
© KR BB Ao (o e, 8 Wil SRPAR: bate pain
whet White basenmint coamprisingedfilm-goretitg pslypregseliquid arrier, one or
signi ficant antities, i.e. alternative bl ack :
p@%%@?@%%tmg@eﬁtﬁ apd, oge prapare extepders; e eolawrgd copting
C - d
o ARG Rl AR FahEd ERTRAR) 10,9 ghfer than th
c defmaddry theaquatignconposi ti ons exanpl es for both col our
regions A and B are shown in Figures 1 and 2. The LRV
and chroma val ues for each coating conposition have
bgen scalked as shown in the axis |abels, using the m
and K val ues corresponding to the hue of each coating
conposition, as determ ned from Tables 3 and 4. The

scal i ng. di yi de e L nd Chroma val ues by the .

i Mhere ?ﬁ, >g‘n&e‘§5ﬁlng®% s?fﬂemam éhes?%iaﬁlrsﬁmt ngeFomposition, m
deiipi e . b .

0544 X o UpIic] ATHHEN ekt £, TR Al Gl o
2o typaphtheT least oneerlolred pegement, et dependanesetite hue angle of

inventjon relates to creating col oured coating
c §€1&‘$691EP93§H% in either colour region A or B, by
ei ther selection of the nunberand type of col oured
pi gnents and the fornul ation of the white base paint
2.t & e@lhumgdecoating composition according to claim 1 in which the white base

paint has a minimum light reflectance value of 93.

3. A coloured coating composition according to claim 1 or 2 in which the white base
paint has a minimum light reflectance value (Ymogel) 0f 93 defined by the selection
of the one or more opacifying white pigments and one or more extenders

according to the equation:

w.<Y >, +F.(1-w).<Y>
w+(1-w).F

Y.

model — A +

where w is the weight fraction of the extender compared to the total weight of the
one or more opacifying white pigments and one or more extenders, A and F are
empirical coefficients with values of 0.785 and -0.0969 respectively, <Yey > is the
opacifying white pigments weight-averaged light reflectance value of the one or
more extenders and <Y > is the weight-averaged light reflectance value of the
one or more opacifying white pigments, the weight averaged light reflectance

values being defined by the equations:
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a mnimum LRV of 93,
conpounds i ndependent of the LRV of the white base
W@adoi7B3Bai ns 1. A col oured coating conpositi OPCT/EP2006/011942

conprising a white base paint and at

col oured pignent

with the white base paint,
gwayfilmformn p@lyrrer a liquid carrier,

<W;;g>ml%—pfi—gnents and one or nore

Whe col oured cogt,Wig conposition having a

refl ect ance value Y less than 110,

conpri Si

CANE
ext enders

i ght

than that defi ned by the equation:

el s SRiR cdhiml 2 r iy

cf dlaifi 2 GhiRBineah® R RESRIKE mlﬁlﬂuml&uaﬁc@ﬁﬂ
of the type of the at

< &F?Wareéo%%g BoTER

in

cankdy(

C bein

or by using photol um nescent

| east one
a formthat can be readily m xed
the white base paint

and greater
Y = nC + K wher e

vshen dependant

% @Hﬂﬁ@iltlon

| east one col oured pignen

démbﬁ d%ﬂﬂcta@ne value elatingtyl @ colour megionat beﬁgemﬁqmummlmm and

i Bl P R b

Hef | ecfance vhl ue of
| aglegosi|in_édn _ackay di n
whi t e0 hase3gn) nd1.hag
(Ynodei|) -0B50p ghedson
nmor e 2opach hy3 ooyt
ext engler sS4 .3echr 6b s
-W) . 46°Y =P305 P! $2.#b3
50| -1.209| 93.071
60| -1.113| 93.440
70| -1.017 | 93.808
80| -0.822| 94732
90 -0.485 | 93.225
100 | -0.330 | 92.357
110 | -0.525| 92.872
120 -0.719 | 93.386
130 -0.919 [ 93.803
140 | -0.945| 93.661
150 | -0.970 | 93.520
160 -0.996 | 93.378
170 | -1.034 | 93.238
180 | -1.127 | 93.104
190 | -1.220 | 92.971
200 | -1.312 | 93.086
210 | -1.513 | 92.208
220 -1.745 | 91.330
230 | -1.980| 90.509
240 | -1.949 | 90.197
250 | -1.919 | 89.886
260 -1.888 | 89.575
270 | -1.858 | 89.263
280 | -1.827 | 88.952
200 | -1.797 | 88.641
300| -1.799 | 88.878
310 | -1.840| 89.482
320 -1.808 | 89.998
330 -1.450 | 91.389
340 | -1.360 | 91.340
350 | -1.362| 91.526
360 | -1.364 | 91.713

according to claim1
S i#IE | | ght

93. 3. A coloured coating
gtoclaiml or 2 in which the

a mnimumlight reflectance val ue
ed by the selection of the one or
e pignents and one or nore
to the equation: w <Y > Xt +F. (I
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lmode/ -- A+ w(l - w).F where wis the weight
fraction of the extender conpared to the total weight
wo@Roovhe3ane or nore opacifying white pi gnents BCHEP2966/011942
or nore extenders, A and F are enpirical coefficients
wi th values of 0.785 and -0.0969 respectively, <Ygct
>i s the opacifying white pignents wei ght-averaged
l'ight reflectance val ue of the one or nore extenders
sand coldiidd vatifig tcbﬁlpwng@tac@\f@ihgqs@uiﬂngmn i dhetb 2 ¢&ast one
val ue of the one or nore opacifying white pignents,
t relonesdypigmenieisagmdximughof tvd prganisrobouved pigmebtsiin gignificant

defined b e _equations: 4. ol gured .coat i . .
compRBfey i BRelR AR T G SRR Bach higment reltive
depeanrdsnil d8wéikhi dNtke Edlowed ebutimzdBhplsifled.er m ne a
m ni mum col oured coating conposition |ight reflectance
value relating to a colour region A between this
m pi.oum and 110, m and K being. defi ned accor di t

6 b e RE e copmReRion Aot S b S 07 35 Sl it one
aGouEed Pidriert | i8] AN rfaxifmuih o€ fonehofdanlce BimedN8n a significant
col oured pi %rrer]t is a maxi mum of two organi c col oured
pidypatity sandheiegha magapum gf 891 Swi% of cathen blagk pigmengrelative to

{Tgﬁ‘% E%mtdg{ ggmg‘?g%“%ﬁ%gkggtﬂnegb%o Cpgaﬂ?iig .”gg; o ﬁ'gat ive

conmposition. 6. A coloured coating conmposition
accordin% toclaim4 or 5 in which the at | east one .
7¢ ot solourpdptoghag compositiomasoetdingto ameonmef glaimiscd i grivrthich

8 S0 DB o POHRASTGe FuTEHHR 2ba on
t ah@igartit Yigkérghthe Vrgdrie pipaieat! EgAblRFH pro@uci P eslotifed boating
composition having a first hue, and the inorganic pigment capable of producing a
coloured coating composition having a second hue, the first and second hues
being separated by a maximum angle of 20 degrees, and there is a maximum of

0.015wt% of carbon black pigment relative to the total dry weight of the coloured

coating composition.
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7. A coloured coating conposition according to any one
of clains 4 to 7 in which the at | east one col oured
WQR@meNB3tonpri ses one organi ¢ pi gment, and oOnBCT/EP2006/011942
i norgani ¢ pignent, the organic pignment capable of
produci ng a col oured coating conposition having a
first hue, and the inorganic pignment capabl e of
8 priodeloired ceating compabittomedcicondingoombemt 2 onclhiay B rwhea dependant
second huye, the first and second hues bei.ng separated |,
bfnacqwakaﬁwla% e whichom apd gk dstermiiep fpaipain} golgured coating
' : 0 r lLack.pi rglat -
¢ SOPRETHGR A PRt D nalt BRlng (el Rt B! b ih i
c anfjpdsurhiaad 110,An and Klbebrk dafimed acroeding tstht ifafowdng aibth: ng
to claim2 or claim3 when dependant on claim2 in
which in which mand K determ ne a m ni num col oured
Hweat i ng conposition |light reflectance value relating
| angled cohpBr rel§ibn B between this m ni num and 110, m
and Ko bei-ngsaef9omd laccording to the follow ng table:.
A cohour etde4ppt $oup2qonposi tion according to claim8 in
whi cho{ he1.887 | essds7qne col oured pignent is three or
nor e3el gans$ cogxuerdd pignents in significant
quankp {1 esq3ndgiidparie i s a maxi mrum of 0. 022wt % of
carbegy [ bI_asks piggEat] relative to the total dry weight
of TBF|CQ} 987 Flsd@¥al|i Ng conposition. 10. A col oured
coat LRy Ty rddgyd |according to claim8 or 9 in which
the—gj ?‘?6‘.61, ”534}‘éi oured pignment is two or nore
(maie) d6T Co Ué‘f&spl gnents in significant quantities,
g there TS5 f UM of 0.022wt % of carbon bl ack
ggf ikt VAL It he t ot al dry wei ght of the
- AP Y8mmosition. 11. A col oured coating
mddQ t iBA43L92286dg to any one of clains 8'to 10 in
whi dR0{ het.896 | £33403gne col oured pi gnent conprises one
orgdAd ¢ pi 8%nt 92.861d one
150 -1.057 | 92.720
160 -1.083 | 92.578
170 -1.131 92.438
180 -1.224 | 92.304
190 -1.317 | 92171
200 -1.410 | 92.286
210 -1.643 | 91.408
220 -1.874 | 90.530
230 -2.169 | 89.709
240 -2.138 | 89.397
250 -2.145 | 86.086
260 -2.077 | 88.775
270 -2.047 | 88.463
280 -2.016 | 88.152
290 -1.985 | 87.841
300 -1.968 | 88.078
310 -2.009 | 88.682
320 -1.986 | 89.198
330 -1.806 | 89.889
340 -1.646 | 89.840
350 -1.648 | 90.026
360 -1.650 | 90.213
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i norgani ¢ pignment, the organic pignment capable of
produci ng a col oured coating conposition having a

W0 Rest7138e, and t he inorganic pignment capabl e BET/EP2006/011942
produci ng a col oured coating conposition having a

9 S e& %Bf&upc%ﬁﬁcoa'ﬁgg Cfghlré)%gltlglq %Céoggl?lg qO Q:'lJa%% ? ?ﬁ %l&leﬁ)l% ra? tlgast one

'S a maxi num

0 dbkﬁmc%pogmmnbouhréel ac nqre girgatic rcallcﬁfmd/ Pignfenttd1én tsiindficant
dry weight of the col gured coatlng conp05|t|on 12. A
cSlugniitecs, anshitheregs @gnasamimy o). %?c?@a/w rf§rhos bAank pigment relative

PrERENODE aby W BBhEdF e o1 sl c&nﬁlﬁ ;Ggg gl oured

pi gment uorescen e of emtting
light in a particular part of t he VISIb|e spectrum

uch that i ncreases the chronma of the col oured
@a%@?lﬁareééﬁﬁw eqeRpsitipg acoordigg 4o platm 8 94 Piim Q/hlch the at least one

I
CRRBR, PG e tef oRAGE X A8ad pfltned, IF sigpifican

t hpantitiesy aedithereait |angammrmnsf O;G)Zﬁwt‘f/mﬁda&fonl bladkysigmentarelative
photolu escen apable of emtting light in
ébqﬁoahaaw&l ftoféﬁpsﬂeur\f; §PHING COPWERIHORN such that it
|ncreases the chroma of the col oured coating
conposition. 14. A coloured coating conposition
lh.(‘Ac eolbureg doating aompdsitidmacobidiny tohanyninetod]cleiing 8sto QIGJI in which
d is one or Hnre of an optical brightener,
Hg g@%sﬁtonﬁl oli’lg‘é‘%% S%IB%%S@%PTQ&P%E\W%S aml one

c n I [
AR AT STV
pi EOsition hdvmg earﬁreblhuen andhtheihorganib afnena catablef oftpreducing a
col oure coatln ti.on
coloured coating co p051 on havmg a second hue, the first and second hues
being separated by more than 20 degrees, and there is a maximum of 0.022wt% of

carbon black pigment relative to the total dry weight of the coloured coating

composition.

12. A coloured coating composition according to any preceding in which at least one
of the coloured pigments is a fluorescent pigment capable of emitting light in a
particular part of the visible spectrum such that it increases the chroma of the

coloured coating composition.

13. A coloured coating composition according to any preceding claim, the coloured
coating composition having a particular hue, the coloured coating composition
further including a photoluminescent compound capable of emitting light in a
particular part of the visible spectrum such that it increases the chroma of the

coloured coating composition.
14. A coloured coating composition according to claim 13 in which the

photoluminescent compound is one or more of an optical brightener, a fluorescent

pigment or a phosphorescent pigment.
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16. A col oured coating conposition according to claim

14 conprising a base coating conposition, and a top
wa@oaviong3tonposition, in which the top coati ngPCI/EP2006/011942

conposi tion includes the photol um nescent conpound,

154 h;otkhﬁ% V&Eﬁ%%@m& 1(919 %Eéoqging%paﬁllrﬁ lgn %vh%pmeegptical

on top o sitron

p Itmightemm ne&reemuoresaéﬂitmigxdemtns rdéspeRed tih mec\hm@éraas@fpaidl &f the
col gmxed coating conposition such that the conbined

c O C%&B@F?@P%Wbm tion has a light reflectance
value in colour region A 17. A coloured coating
conmposition according to claim 16 in which the base

16.%cologredauvptisg torapositich focbidgiyl tordiers &ﬁﬁﬁhs‘{@é 48ase coating
bel ow t hat reqwred to be in colour region A 18. A
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pr Efgl ng claimin which the col oured coat| ng
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17. A coloured coating composition according to claim 16 in which the base coating

composition has a light reflectance value below that required to be in colour

region A.

18. A coloured coating composition according to claim 16 or 17 in which the white

base paint of the base coating composition has a light reflectance value below 93.
19. A coloured coating composition according to any preceding claim in which the
coloured coating composition is an architectural emulsion coating composition

suitable for application to walls and/or ceilings.

20. The use of a photoluminescent compound to increase the chroma of a coloured

coating composition.
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