WD 2007/ 071331 PCT/ EP2006/ 011942 A Coati ng
Conposition The present invention relates to a coating
w@ooupesi3si on, and to a nethod of producing a POBEP2g6/011942
conposi tion. Paint or simlar coating conpositions
such as | acquers, es _or d stains, is wused
by both the skill ed%& E&%F&?ﬂ%ﬂ" 'g'gBor ator and the
relatively unskilled do-it- yourself painter for a
variety of reasons. Typically, these are to brighten
The present inventiounelitagto aneitiog cowpastier antiéo 8 orethnd offpreducing
garltnl cul ar ; tem of furniture, floor or wall covering,
NG Raipo §u‘?rf1aces found in buildings. The col our of a
coating conposition is often defined in ternms of its
Cl ELAB | ightness wvalue, L*, its ClIELAB chroma val ue,
Pgat gnainiilas copmeapmpesitipns gech #s, lacquers; vemishes or wepd istiens, is

e, B0 e SR Bl G, gt et SRRV kit -

yOESEIf phintdrSfod ATRasety ®f GkadoRe Paicalyy ehbst @b t@@siEh@h up the
the <colour and "chroma", C*, Is a neasure of the

surpquadinigs gndipr to rmafch the, colous of a partisular Hemtod furpkinienflper qravall
I ong col our or sonething
nhggtam@eog&% ﬁflfa‘:ﬁgfﬁl dlgguﬁdlﬁgasure of how reddi sh, ,
yel l owi sh, greenish or bluish a colour i s Hue is
defi ned b t he Conmi ssion I nterpationale

The eelpys ¢ a?g@am EYMpRSitiQRls oftem fi%ﬁrwétln bR Of/B% &l AByighess
vé;lggg.t? %%Egg@bgﬁg%lh YBhueEF ald it btu & ,fZia ‘hubY3e . "CIE" stands

e attri
fcﬁensébmnsmcmdmtgmal@ defiEchirage afdeies CI’EDMLS Cbvaikh values

sim]l|ar to one per cei ved col ours red yel | ow, gree
ar&n\aelb%agwnép a‘(‘“g%léfd’éF T Bre BRaR Of the bratarvedrhghtigss of the
' e
o B R LRl oF I R £ obI0, Px e spent to
which iats edthey zepastdl c@l,ouﬂ& a dRMg cahmir ﬁr?@mdﬂhhgl an’mdtweai I' Hue", h,
.Cl E hue efj ped n (b*/a
i3 BeE R O t5A0ishn el RGeSt BB SR 1 he

opponent red-green and yell ow blue axes respectively.
They are related to the tristinulus values, X Y and Z,
Hae 1s gefindd( Ky Xihe 1 Co@dssion ntemationada e l'Eclan:aQO()CIE) in the

R4 ) B, R % T, 1190 T

3000734076 tas bk “thd laiBButt OF a tik@al Rh&#HiBA @8coMling %o WAHE an area
the relevant 1llumnation (e.g. D65 Northern sky

apRears whe sm%hottch ene ob prisaived galodrsnisds yellovoferéangindnlue, or a
cbt%bfh ggn oﬁ%v oeﬁfn e el“h\e/% nél ﬁ)ne% %e 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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LRV or Y). This neasures |lightness on a different
scale to L*, which corresponds wth the physical
wapwant13ef visible light reflected froma surfBCEEP2006/011942
Consuners sel ect a coating conposition based on the
requi renents of the roomin which the coating
conposition is to be used, with that particular
wheat xagmoma% tak@ fhe RRIALIENIREGoPihet rféferédce RiKiRSSnder the
chroma and hue val ues. Consumers often desire to make
releantillminitignt(e.gsDpd dortbem skpidadight)i | | wanting to use
decorative colours. This is particularly the case for

small, dark rooms. Wth the I|imted space avail able
An@thep 'ébinﬂidﬁ@s usedNfedsife SLRSIRASENS L Qﬂ q?éﬂe@l'&née“ VaRE r‘(tlenoted
size, it is likely that consuners wll increasingly

LBY poXRi Rhistrmeasutes lightness pi grﬁlﬁfﬁreatssqwhd to B% which corresponds

R bt} BHOUR o BRE Rl SPRERT o Bfier e, ana

therefore, when applied to a surface in the room are
consequently limted in how nuch they can contri bute
Coasumats seje¢thi coasing qamepesition basedoph s reamrcrn@lt@ o€ ghenroom in
I t
\ﬂ\}\ﬂ:\ﬁetﬂg cgﬁ}rfg Cé)ﬁxﬁ)ogiglgé ﬁérj algee&sgg \!gllrt‘l? (t)h%?rggr? Eulé ? gng 8§rrrﬁ>os1tlon
bbmgklbﬁnedlf}ahe lightpessscHrb@a\vhd hucwdlii@nt |y avail abl e
coating conpositions having a simlar chroma. Thus
according to the present invention there is provided a
it
C%g%l.ﬁl'[férg ﬁg&g ?E%IIQQO trﬁag('r%ggéﬁa% WOf %}g 'ss%l? th?ie\gﬁh fxgarn?llgg %o use

dedvritiveacolo@s! Thidi isypafmlotﬂﬁly/\/ﬂtehcdsb efoii\ﬁsi'daﬂ, dakerodaisNntWith the
the white base paint  conprising a filmformng o
lipyted sapce ayallstlefef t&’dﬁmgéranddh%s eqHSRiredpitonfip reppm size, it is

hlgﬁpttﬁat c@hgﬂﬁé}g %v1ﬁrlgcr8£§?n%?¥r {Oel%g?é‘ th {r{shl?ghter as well as

oured coating conposi
colefitfelct ance val ue Y | ess than 110 and greater than
that defined by the equation: Y=nCtK, 2 WO
2007/ 071331 PCT/ EP2006/ 011942 where 25 > C > 1.0, C

Id'ﬁ%bvﬂgcdalﬁﬁ itihs LRe llﬁf?ﬂeg UiP et:ﬂgll? g%l%‘lsl nlgre qg%%gfchfap hroma

In and g enpirical coe

remnred damt; t}tenefoﬂee whepeapphied] toabsirfacé it ke tyqme arefconbejuently
l.east one, col oured ment, and _ depen t on the

l‘m@déﬁh % myichthey ‘E?Bé‘(f’?%gteéﬁ%gﬁgt Thﬁﬁgonésil‘ bl ying a

coating conposition having a LRV which, when dry, is

in the range defined above to a room surface t he

Anoehiedt i rthel praserg Hveentiph a$1 tQ/\pIsDIVdiekIeCQd!mg casositiom which when

t | abl h
PSRRI S e
a®dlaBlel RdtiAE €t StisRibnk ﬁa@iﬁg a kit chrofha, OF gani ¢ or

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,



i norgani c, and the nunber of the type of col oured

pi gnents, i.e. one, two, or three or nore, and are
waolependsst on the hue angl e of the col oured coBtT/RBR006/011942

conposition. It is to be understood that the term

organi c al so includes netal -organic |igand pignents.

In an enbodi nent of the invention describing a col our
whegl > 45 >t crbahgrms dh%ﬁla of tHeh®1upddotdatlg €QapbdsNon, m and

conposition required is cal cul ated using t%e enpi ri cal
Kebging ampmahc igata seleried aredrdimg tath ¢y®. andmuaiber of the type

the |nvent|o C a col oy
of TROFAERP b boibli pT R Y JSPRE AR ol Al of B/ cBlking
c6@pPssdd.i on required is cal culated using the enpirical

constants in and K as defined in Table 4. The m ni num
LRV to obtain a coloured coating regi on i n col our

o ARk o A SRP B8, M S o s

defiudeibongtoca BRI Rbe, Q@@iobﬂgls GRUABR ?ﬁ‘éf fan wdulEsd lSHB czﬁse with
requires_the white base paint to have a mnimumL

cyremly available epating @qrnp@atumdmammsymlmlmrm have a
maxi mum of 0. 01 5w % of carbon bl ack pignent rel ative
to the total dry weight of the coloured coating

Toe ehpsridal @onstdrds arlarhKaark kplectad ad@rdidls tovitRé Bbe Sik. foRganic or
this type of coating conposition), and then either, a

ingRgANYs 1 £he RS Q& HectyRRPE@kred Pigmantss Le. agie, o, or three or
iR LY Q}ec’(;epgﬁ]cfen{ bR &'&% %nglglo?ﬂ{e D1 r&f@o@hn ﬁ?smon It is to

m Xt ure one or gan one | n rga

bpundeestood thaethe n@ﬁmrgarpc glsr& ntcluzhp aﬂ&-oﬁganm'ligiud ip{Hnets.
col oured coating conposition having a first hue, and
t he i norgani c pignent capable of producing a col oured

5 P e 1o i o o s e i R
of eharcalmuied coatinga xompository lrequided 28 ctdgristed . usidg thee empirical
t t hi di ff f 20
c{BGLTE e et BHLRE ed 10 be of sim lar hue. One
way of achieving a coloured coating conmposition in

region B requires the white base paint to have a
Iriam ieppbodibRut of the3nvention clesanibingoa calawr negioocBrpbe; 'ntiilimunt @RV

e a, maxi mum of 0.022w % of. arbo g
of e Pl PP oo et 57 aed iobes B empirical
c&RntHh HRMROS ddfRBd (RF26K 2R hittheRl LRO!th tawi éo&)ioured
50 for this type of coating conposition), an

cedtingetegionhineeolonr tegion Arigahpee tok sequird p”og nelntns regnon B, i.c.

ntities, or two or nore inorganic
cc?lo %Jg’aé]sa(r]% Frre’iglr? Significant quantities, or a

mxture of one organic pigment, and one inorganic
ment, the organic pignent capable of producing
I"(ﬁ}’r@cﬁcbtsfé{mgr?gcc&@ﬁ% §patingreom@esitign &n fegront A requares &wdwhlte

bgstég)airﬂ 5 QQJQ 11?1g§1nfR9%?@9,| ffie %gloereg%%gtﬁnnggcomposftlon to Have a

maximum of 0 01 5wt% 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



havi ng a second hue, the first and second hues being

separated by nore than 20 degrees. Thus it will be
wanaenssnd t hat the mi ni mum col oured coati ng PCT/EP2006/011942

conposition LRV required to achieve colour region A

Tt LT LT e
ara®hihéyy g diffeyericb of 3@ Hegtéspthehre donsideraé tobe dfyirilar hue.

opaci fying white pignments and one or nore extenders
according to the equation: W <Y >e,t +F. (I -

oF 80 P S R B Bl g

basé phinetodee aaninimum LR OF 93_;/,Itli\@comme¢ c@t@g&bﬁm@??ﬁdl figave a
or, nore,_ex Fare e rical coefficients

mgippm, gf %Q?%‘? f$ %@rgwac mg@@@@%%&w Jetphdry wageglyt of the

cdlSur h&‘ Codt] éJnY o@ﬁlon\’qﬂbgeﬁ af sYdsHHor ¥ BHAIE s type of
['1ght ect nce val ue o one or nore exten

caahidg ch{mpgsmom)s ahd eherneéigtet,- tamemrgmdrel orghtic roefduesat plrgﬁ&nts in
.val.ue of the one or nore aci f. Eoélv%at e pi rrent S,

SigH YL | PRALUSSe OLJRY P1 Fiare rl e afﬁ P%&eﬂ el ggnificant

qlﬂa?lﬁ;l&e%r Pikhige F %E{/c\?gﬁnc a%fl)ﬁ%ngogr?d QZ&%ﬁﬂ’gz}ﬁlg pl% the

EP2006/ 011942 X Bxr
orgatiig pigmant capabledbbpwducing ascoppusai tdating composiiion havihg b irst

b t th.th LRV.b | ect th
R B Bt b L SR oy RSt vosiion

%R Rorfl hiithe tRitAMRINeRohd) ﬁ{lé&dﬁelﬁé fséwaa @g%bﬁsethan 20
grades obtainéd via the cleaner chloride production
degmeese as opposed to the slightly dirtier grades from
the sul phate process. Barium sul phate could al so be
used on account of its LRV value. Suitable exanples
TRis RXVENBELuAdérstobd dRat e GhiRirh@th &bl EHir&d 8Sat % SR sﬂf@n LRV
carbonate, directly mned cal cium carbona c ean
reguisetcto achlemgqiem regioo & o1 Biis depeidantiorethe (cmlmd] mighents used.
cl ean grades of cal cined, pulverized cl ays
(alum nosilicates), and clean purified grades of
ThesemuLRV! 0fO3118r thERehiivabé SlindaAdRachiEv&d Wﬁnetsaéétlon of
are often used_ in paints should be avoi ded.
thg 96€ o8 M aiopaciferg White pigneatcaidooneer morst ¢X|ﬁglders according to
ﬂﬁ%ﬁPQ%ht'on to be deflned within colour region A the
oured coating conposition can include a
phot ol unmi nescent conpound capabl e of emtting |ight

in a particul ar eart of the visible spectrum such
v Seq tF(1-W). <Y >

=A +
model w+(1-w).F

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 <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:



that it increases the chroma of the coloured coating

conposition. The photol um nescent conpound (PLC) may
wheooan7ept i cal bri ght ener a fluorescing pi gnBC/ER200&@011942

phosphorescent pi gnent . is to be understood that

the useﬁ] e PLCto bgm-zlnthe m ni mum LRV required

gian™ A s e Yan the white base pai nt
ha |e’ﬁg ngw rrufng}L%Fgﬂ'é? 93) pui 03y i tabl e opti cal
bri ght ene i'nclude G ba(r ‘Wi tex(r) NFWand Ti nopal

CBSX (ex. Ciba Speciality Chemcals PLC, Charter \Way,
Maccl esfield, Cheshire SKIO 2NX), and Eastobrite OBl
Therefkse,1838-pssible {oEakiaimaa vdtitenbasal paintP@itBdke 48duired LRV by

s AREARE W ife Pigdien i R ehies Ko aBiyRad antColor NV,

Eur opark 1046, B-3530 Hout hal en, Bel giunm), Invisible
Blue S, Invisible Cyan S, Invisible Yellow S,
Snitahle cm:eplt%mhlsz pigments iidledeRianigmatioxitle gradepdtaiRed| viR the

%??ﬂ ov%\/% @s@@l(f?zg%aagsgdmpseydgo Bé@gfgglmlgraéés from the

s@ﬁﬂa&@ﬁﬁﬁ@ﬁ/ Bid@fi3ul |}()(ﬁile dbhlanlsoWs usédlon 4RBES of 16 itRV value.
LS18 4RP, U and Lunmogen F570 (BASF plc, PO

Box 4, Earl Road Cheadl e Hul ne, Cheadl e, Cheshire SK8

Ph h t t i ngl
SRl <XUPhES o3 SRR RERGR bR AT Bl 3G iifim corhmpare
diedtBhintlesl (BXumlaubGies, kil Sride§ of MEZRMM3HBum carbonate
Tamworth, Staffs. B79 7XJ) I norgani ¢ phoshors are

(IPelemete), edeapy arades génalemodme@lmgdj shayspfalewisosidinates), and clean

o e SRSl SRl oo T HRIaBS Pt o ofic used
ifQpihts shoutd bpeavdides, WM Yen and M J Weber Eds, | SBN
0849319498, CRC Press, Publication date June 25 2004
Advant ageously, it is therefore possible to increase
I gﬁo_ﬂé:gr &gﬁoﬁ{nef?té %&Isgl:égcg) u‘f‘@(ﬁ:ﬁ%@gscg‘w&glﬁéytg %eb&’eﬁ%%’& YWthin

colbos pdpore A¢ @i eolbtired tdb@tn‘ﬁg’i&ﬁnmmonoéant 1|ﬁelu\4é @i pHofoluminescent
spectrum as the part of the incident

t
C‘EIPE?‘E}de%Pﬁt&FIO;f emigingdighbin ppatticalag pprd @f %af: yisigheespestrum such
tHAt €€ Nheredddk S tlglfg ﬁﬁlat Qf?éedcol?uxléﬁ € ?ﬁtgr{ eal s 0sition. The

concentrati on oured plgnmen and SSO

ph(adlmtmementncddm)dndg{ﬂU@smasafbet g optizhlo Bhgﬁkeﬁé};ﬂtal fgorescing
osition due to the fact the nore |i i s absorbed

RGP o & EEABOITEEEoD! BHDRR [ s Rrohslerjoocthathe gt BLC to
b t r

bR € ki P RedRg ok RGPS oY Bpenly A AP R base
palatshavhmghmlmmunabkvrd:f@d. and therefore the LRV of the

col oured coating conposition is increased. The PLC can
be applied as a top clear coating conposition over a

stidte 6BAtdl Wighteners 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]



conposition, or the PLCin the formof an optical

bri ghtener or fluorescent pignment can be dispersed in
wo b@7ehi3se base paint. By using the quantiti esPOf/EP2006/011942

extender and white pignment as defined by the equation

t d t
BB T ERER WLy oRhegl el FRe URRafY FmisRctl @ase
ptch P@Bbx 4 E&PREAd) g:tfe@dlamhhe rc&we C@hé@fnré SR8 BUEpENt
i nvention there is provided a neth od of produci'ng a

coating conposition conprisi ng a white base paint and
Suitaile Rbesphaeescenty men@atspn@m eavii-metalotaped [stontomm abyeninates

SR SR B AL B B By 0 T

BIArTXJgr Inobga@icophoshers ar® pecterted oerWagdnte Ph@RidbisseadTeost and
one_or nore_ extenders, the coloured coating
lighinfasiaessi Bthnapitablg examples tgivear ing'dnosasnis Rhasrhersy: Cemgositions,

Plel 9’?%%%8"0"6? fgﬁ'g’%f% It\)ggﬁ‘ Yteez%tué lﬁJl\Og%b%gQéé qgér@%§49319498

C§§I"é‘?§§1 '?fﬁ’"%ﬂi'ﬁﬂtdﬂel@ge 8P 28Q¢ ender and white pi grrent as
defined by Equation 1 bel ow. According to another

aspect of the present invention there is provided a
Adwantageously, iothersforg prssiblaité myrasertesihrérom ot @ wploisidrgating

PGS B e & B 0 18 A iresS Prhoghplgseenee in
tHeasehPPdrn bf tHehﬁmbl/éhéﬂeStnhﬁfﬁ tR@batt of WEPcRIcAD!i ght preferentlally
filmformng liquid carrier, one of nore

reflsatedfipi the wh¢ttre¥ pn@m@m presand. Ghie negatesthe meet dndise s, greater

th l t hav
eI SRR PenCRURE s S5ted SiyEoRin b Mebmess of the
coloated €Rtihgednipvsitiah atueod ﬂmebﬁbpmebmo?éjqjigﬂtglsaabsorbed by the

fl uorescent pignment capable of emtting ight in a
clanted pigragnty ranverselyhis ls/pqsslbleetospe gtPrL@ﬁosumntatm@w same level

S our ed .coat.i
of BfBE R kAHsk 2o Pv@hitolfof PG iRy Pt tess vaht s
apostsedrindithereford B8 LRNeb £tht Solplid icoRethgeeofipobifion &f increased.
pr oduci ng a coating conposition conprising a white

base paint and at |east one coloured pignent in a

Qrfrﬂé b:fané] b%%hgd ragaad't(lpy cl@ux gcgatl:%t &rﬁp%gltl‘g@ otV? gabc'a%e Cﬁ)&tlng

ase palnt co

cmptysmm, o@ thé BLUCdn ¢lee formrof aaneptiesl Eﬁgh@eneﬂ bﬁﬁuéﬁékd&:ﬁt pigment
v\hé&‘ie elrgients and one or nore extenders, the col oured
c ﬁ%"g dhtiss llteol?ﬁsﬁa?f‘fﬂhg a |ight reflectance val ue
Y |l ess than 110, and greater than that defined by
Equati on 4 bel ow by addi ng a phot ol um nescent conpound
Byaysarg theojuanéties of exfeddeghand iwhite pigmentcas definedriiy the dquetion

i.ncreases, the chroma of

al)l)/(lhv%I gldee B‘%ﬁgg’ ! {’og}:{nm“? ég(etSR%\ggil Goatipg composition that has a hlgher 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



The invention will now be descri bed by way of exanple
only, with reference to Appendix A and the

w@ewmonpasyi ng drawi ngs in which: Figure 1 is aPQI/ER006/011942
showi ng (LRV/ K) agai nst (chroma nultiped by (-mK))

oY TSR RATI PP BT B o
déﬁ&&imyﬂsqw{ibﬁ pedioky (-m K)) for the coloured coating

conposition exanples (region B). A col oured coating
conposition is created by m xing together a white base

ARRireing, EBIeP kP BP RSl @b B RIERR o BT § s of
pRidutia waédtﬂxgl&ﬂﬁ%osmcmn&ﬁﬁpriﬁiﬁg)@r\SliliQﬂ_”lbmi g&intcﬁﬂi BEleast one
readily mxed with the white base paint. The col oured

celgutef PueraeHiB & form that san bg segsilygnixed gith7thg whitgibas paint, the
I eJel PLC r.ef to a
e
opdcifyings ediite pignnedey .an@ o @R APt GRtenbérsghkienlour@ndokting
I's a_ phosphorescent fEiptqment. Table 1 also identifies

CQIRROSHINR,B3VIng, @ lighpeeflsclanes walped sy thant d Oy ged greptes than that

B, S BEnCA bEINEDS ok NNl Bl BRI B RGF emiving
ligltain o petitulghpart ef thectisiblespeaiune such thieit Woréagedoths &hroma of
ﬂ%ai Eot ‘Iﬁi ei.ther above a m ninmumrequirenent, in which
LU HECORHNE EOBBRMI P nt can be classified as clean
(Exanmpl es 1 and 45) or below a mininmumrequirenment, in
whi ch case the white base paint can be classified as
Adcortling(tBxanofiiee agpert ofVibaSivRiENENTVekonTtHErel is @riivided a method of
REFLECTANCE. VALUE The |ight.reflectance value o tpe
PIIYRBALS COtMESATRRRTEICD Fenpsisitfef W PRSS PRiBfs#idbat legst one
cb1Blte@ WS embit i tal fhrm! i o vl :
PLjeR FrembiciR e thm (B QRBEREad, PG RINGHE yAR2 Badpain, he
white basepaidt comprising 50min-foainmg pelpmer, g liguid carrier,adecor more

oz 5 BBE R 68k % e b Gpidie e yoting

brapdBitiotPRaving a 1Bhik&leRPacd DhIGK)y | tap
bbb Raving alEhTHATeRNRcd DAl ghtelégq}s,agn%% Gt ERARK ARl that

defanedeleyn Eghationnd behowe by .adding 4_photofuntihescgdwderpoimd chyble of

di,sh ¢an, now be. npasur.ed. in a. ,vertical orientat.i on
efé‘b‘ﬁf‘% gllgﬁi iLa é}ﬁ%ﬁ:ﬁ% d)aB oq'ttlhsfvméblg gpgcd?lm such t%.at % increases the
clpantof i@l eured edatindbmpbsifilie above method is used to
measure the LRV of the powders, any known nethod of

nmeasuring LRV can be used. The LRV of the white base

nggr[l{eﬁt’éorg\gﬂ% {1)(5? P%:_lggs’crigﬁ'ma gp%(&hﬁ:;l/é (Srgly,:]wgi & eltrgﬁjcre (()j

ns are ne a% ur
Appendix apaed theatesminyingeiralingdinootEth:ng.

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



PREPARATI ON OF A WHI TE BASE PAI NT (EXAMPLE 1) The

whi te base paint conprises the conponents and
weanbiBses as defined in Table 2 bel ow. 8 WPCT/EP2006/011942

2007/ 071331 PCT/ EP2006/ 011942 Oonponent Sub- Sub-

S b t % b Co nent
T RO\ TR G F oSG AMESE PR e vie dPsq/gigh. The
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of an acrylic polyne 3 Anti-foam ng M neral
A0| Iln Brlladl,( Rbe- rederi toa@icphptcxhanmcmenbner)lpomdbmf whichcF is a

ST oacth e Sh oRaCu eREDIeRG) B, oS 2 R et rigment

TBbleqi z{lﬁ) iAet e ShSUrkBer and Bpe Of Blouried ?Ié%e’ﬁ?&isbd‘ es and
hal ogenat ed al kanol derivati ves. hi ckener Sodi um

carboxynethyl 0.7 <cellulose 8 Ammnl a 0.88 SG

THF R A Bk Baerd 0P e SRR B e e ! £ R aD heir

inkdvilxd €Ires sBcHomat the Ql%hgfeﬂgﬁalfo%|vﬁldér6f Bhcbwhite Base paint is either
magnesi um car bonat e. ment 11 Pigment A Coatings

a@?\@cpemtmmam rggyizement,gg lclwawﬂ@evl(ltelham paint qap @n@lﬂsmﬁgd as

el e £ Aoy RRFRA] eob i A il vt phe whic

béverpaint Cat b claysifited dsaki@y (Baniple 17).
MEASUREMENT OF THE LIGHT REFLECTANCE VALUE

The light reflectance value of the pigments and extenders in powder form is measured

as follows:

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.



pol ynmer (53%w. solids), filmform ng at anbi ent
tenperature. Table 2 It is to be understood that

wowkiore7pBgent s are di stingui shed from ext enderGr/bR2006/011942
their greater LRV (Y > 95) Thi s group |ncI udes

A B4
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PhiTadel phi a, PA lﬁigﬂgga&.ﬁw,,@ Ak solki6n oI IETj‘T%Q
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di sperser is_set alfaddititeow spesddonel ypically 3000pm,
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exagple—15 parts—of t ap—water PRYSY guPAIC 5os of t e
I\%@F&Et of the white base paint. It can be seen that
the total parts of water equates to 33.8, i.e. the
wei ght percentage of water in the white base paint.
ItTisdo iei undetstood thati whiteopigienatsyare diktinguighred feome @bx&ndxhs by their

tht which js tleast. 93. Exten rsA
R 8% Bk ate, ircdts woRRniscioBipoRE s A5 Tgnium
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The white base paint is prepared as follows:

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-




Equation 1 where wis the weight fraction of the

extender conpared to the total weight of the one or
woee/oopaci f yi ng white pignments and one or norBCT/EP2006/011942

extenders. A and F are enpirical coefficients with

nd . -0, ectivel Yext i S
cof MR Fiop el 1 2% PR et SRR A YR g ot
5 pafd o AGCRe Ydled ETIIE ptdparatioe isreferfed o £xthe iR base. and
<YP; 9 > is the weight-averaged |Iight reflectance val ue

of the one or nore opaC|fy| ng white pignments, the

Sl.ﬁ%&?ﬂ%on%}éﬁ qu g}é‘“‘l 8 t§ EL Tnﬁ(ﬁg%eésreﬁ) \?k@%aﬂ %%chﬁg %1ze
1 50¥em <didmeter)aand Yﬁ@@hﬁ‘erYls, stWted &gpllaill Qfiridg Baeet S(QUipﬁ) 18ub-
WD 2007/ 071331 PCT/ EP2006/ 011942 |In this exanple
COHRRORFE d 2 H thraiplikd base, k3.8 paEh abMateratedherpadrsd segusytially to
thé%bp%g%tgj}giéﬁl@q’ess Ih8 Tﬂk?eaio%te%% %}E 'S ggdgf(}rg{%nlﬁfng{égnﬁgr Eﬁ%ﬁr it

istth deamdemstond itlsat ehwalrmt pan@’ %tesﬁtp phey wreght bercelatge éﬁuhmwhlte
Tabl e 2 to Equations 2 a gi ves the wei ght -avera

basg pamt, sogfor gxample d S\parts rflcs%p VAT glaepto h%/roé) éb&afﬁwé? ef the
e r
WP bl el | Xan B SFrf BAF UeKofR0 pltY bwak B0 135, e the
wéightombecentage of hfatenmnﬂlewlbasbaseppalmtt of 95.4. The
neasured LRV of the white base paint is 95.6. Thus it
can be seen that the extenders and pignents have been
TPk bR patt SPERELAL | A prepRb st i Eas OV i ot st
93 ExtendBERPARAT BOBhdOpi g e@BLAOIRED aooédledtcd ExobFInG! ol thdke LRV’s

MPLE 2) The cal our oatin sitjon
s B ciRg Thest R EE! GV SO eT QO e yupigkibig paint. This
sei’éé@ibﬁ‘ikba@&ﬂorﬂihﬁtﬂoﬁg Helbw.0- 0176g of organi c col oured
pignment in the formof O Pignment Red 112 Monoazo

(CAS 6535-46-2) to 1298g (1 I|tre) of the white base
paint of Exanpl T red pi gment is provided
in aystahbl g OWSi)gPSkIOI‘#JF n?)»aqthat is readily

mi sci BFE vvlth the whit(e— st)s% pai nt of Exanple 1, As an
alternative to stirring in the colorant, it is also
possi bl e to shake the colorant and white base paint to
pr odE@uatiopnd col oured coating conposition. The present
invention relates to a coloured coating conposition
having a LRV value Y which is less than 110, and

whérea Brthé Relpht hadtiohedfithesktbndcFadiapdrentothd BJtalWeigh{ ot 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.

Dow.Y, > WY,
(Yexf > = —Z'_WI_X' , and <Yp,-g > Zi Wipg

Equation 2 Equation 3
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Equation 4 Cis the chroma of the col oured coating
conposition and is |imted according to, 25 > C> 1.0
wd 003807/ 071331 PCT/ EP2006/ 011942 The enpi PCTEP2006/011942
constants mand K are sel ected according to the type,
I.e. organic or inorganic, and the nunmber of the type

of coloured pignents, i.e. one, two, or three or

IMi@exﬂigﬂlee&ilg@mﬂdﬁ@tz, e Etgndebematals 18%6% BE weight of the
col oured coating conposition. For colour region A" m

Whitg brseapaintend the digments takeyup 49.3%0bewsightwfthé ehite bhsupaint,

regi o .ma re defined according to Table 4.
aﬁﬁg‘“"aﬂr&ﬁ%‘“ nlOlFRP&A‘ﬁ‘o -1.364 91.713 10 -1.356 91.952

20 -1.443 91.757 30 -1.387 92.262 40 -1.305 92.703
50 -1.209 93,071 60 -1.113 93.440 70 -1.017 93.808
Agplying thedagufrgm Tabtg? tOEq8%ions?2 204 3 gias thowaght-odrasd light

b ¥4 Of e o P B Ty 5mg 37 i Opaiing whie
pighdiQ0 BMGTD thedd Oaluds B4 EGRURAY ¢180a TRVRVnd) dPthe white

190 -1.220 92.971 200 -1.312 9
base paint of 95.4. The measured LRV of the white base paint is 95.6.

Thus it can be seen that the extenders and pigments have been specifically selected on

both type and quantity to create a white base paint that has a minimum LRV of 93.
PREPARATION OF A COLOURED COATING COMPOSITION (EXAMPLE 2)

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



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
WO 1008881380. 575 270 -1.858 89.263 280 -1.827 BSI/BBED06/011942
290 - 1 797 88. 641 300 -1.799 88.878 310 -1.840
9.4 20 808 89,998 330 1.389 340
THE eifipfricg] oot Bpatt K418 seffcted adcaidige 1 tieciype i & psganic or
Bagdn@c 3nd ZheVMANnZAD OF Ehels oPEéIALEE’@Q%A&Gsl%?oneFH@) @Bﬂir@e or
m KB 0 -1.650 90. 213§&%o 643 90. 452 20 -1.
myge, 98¢ arestﬁperldessqn the hye anglg gf the cagredicoatim cmposm.oas?
92.271 60 -1.267 89.640 70 -1.145 93.008 80 -0.911
93.432 90 -0.553 92.425 100 -0.355 91.557 110

Fofcdio 88ioR A2 m and K are defined according to Table 3, and for colour region
B, m and K are defined according to Table 4.

Hue
angle ° m A k A

0 -1.364 | 91.713
10 -1.356 | 91.952
20 -1.443 | 91.757
30 -1.387 [ 92.262
40 -1.305 | 92.703
50 -1.209 | 93.071
60 -1.113 | 93.440
70 -1.017 | 93.808
80 -0.822 | 94.732
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
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

12



120 -0.743 92.586 130 -1.006 93.003 140 -1.032
92.861 150 -1.057 92.720 160 -1.083 92.578 170
WO 1001811392. 438 180 -1.224 92.304 190 -1. 317 B2r/EFD06/011942
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
REP 27016 887152—290 -1.985 87.841 300 -1.968
1078 | R0 - PG99 §8.682 320 -1.988 89.198 330
- 180§ 894889 gfPia|l- 646 89.840 350 -1.648 90.026
360 409V gy 2§q3452|abl e 4 1t is to be understood that
varu% of 3 fluugd\aﬁl hue angl es internediate those
alluvv:éQ ”[J é&] 352 nd 4 _are obt ai ned by i nfsa_r
HAt-et ',I aa': 3,,“. ‘*gqs equation 4 defines two m ni num
ERW é .eq’u‘:“. =) ?10.3 gol our regions A and B, depending
—en—i—ﬁ&i—y‘-%éwﬂ ng.‘.%].. er of coloured pignents used. 13

wo 2887/ 072831 ¥EPEP2006/ 011942 After preparing the
whi fe?ofaqi“f'ﬁl n$3.808 [Exanpl e 1, and then adding the
cal o8Ped 0911 | 93.432

90 -0.553 | 92.425

100 -0.355 | 91.557

110 -0.558 | 88.072

120 -0.743 | 92.586

130 -1.006 | 93.003

140 -1.032 | 92.861

150 -1.057 | 92.720

160 -1.083 | 92.578

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.
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pi gment, the LRV, hue and chroma of the col oured
coating conposition was neasured using a
wepmehrephot oneter, with the results, togetherpau/Ebeobéie1942
m nimum required LRV for the coating conposition to
be in the range defined by Equation 4, given in Table
5 of Appendix A To determ ne whether or not a coating
Afefpespatin@thé afhite bisé atnt tofExahipld e dan® dicANadddff iHeeloured
by Equation 4, the LRV, chroma, and hue are neasured.

pigentyi tienlRVi. e aadjudhrerda iof el edlpaned deaating gcompeaitioonwas

| e hrona. val ue...and the i and .K
a8 OB AR EE TR AL S0 iy 7 il
reg@lred TRV forahe ebithgr cohgokition to B idt titeRBESIHERhe@ by Equation 4,

whet her Region A or Region B is appropriate. If the

giyen ayFakle SioRdppendjx dat er than the mi ni num LRV
required, and less than 110, then the coating
conposition falls within the clainmed region., It can

Tbalesseming whethdiabd fotSa tdwingtdomposiass fath wiRvinGhe tch@med region
col oured coat i ng@ conposition of Exanple 2 is 90.5 an
defined tynkquatign dethe LRnchrama.and hyedse measuregh Thpsrinimum LRV

el . . . E :
ARS8 uffe B L BRI BB SR e m
and Kt vahges ahatosiespond to Tiemesuidried sagRiselRgted FroR0 Sitlidr Able 3
falls within the range defined by Equation 4 Regi on
oy dependipg ge whethareRegionséy poRegipn dhés apnyepriate.dlé|thr medsured
NGB SSRER R SR Yyt 18 90 G i

camnpbositéott fallsletdthinahe olathéregionEquat i on | so that the
white base paint has an LRV greater than 93, i.e. it
is a clean white base paint. For the avoi dance of

11904Phe {RR Fr&hMrIHIgNs fth&tagfe hehRL&E tI;‘R‘i/ tfend “@({i&r&? Qhting
coloured pignment required to significantly détrac
cémpositidreof Exdmpie 2sis 90.5 sirl that thiy wdessahdni h and greater than the

ENENET R 08 TP EuREt ARG 6 OURICE 4 DR AL doRbe bl and

cfrbBRIoEARourd] SRk EE T ARGt e quant ity requi red

that gives a c erence, delta E (CIE 1965 10

observer) of 2 for an inorganic pigment, and 3.5 for
n organj ¢ pi gnment. ant.ities of pignment hel ow t hese
THE IR Eofisl "CbanRiss s gir LI5S dietinec by oRgigon 4
iGIPA) 69 NirhicldfitRe SelRUBABRbd Hgahid@oRMF 2

(lg%éj/ 0y TS B a 0 B o1 oo e SRt b et in asfimffant
qentiy, daemg nopradwmniladkopigment and sl edting e ool fging pigméemnn and

Ao B applies_for.the mninum LRV requirepment._ Table
e’ge@"%gcclf’?f_ﬁn%g& ﬁ%%ﬂ&efﬁ?ﬂﬁ%gﬂa t@ﬁ? iDEpeBaipk hasan LR reater
tHaRloUT £t iPla B[ERAWhitd DAL pdintl N€  whi te base paint of

Exanple 1 before they detract significantly fromthe

I i ght ness of
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
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the col oured coating conposition.

defined by the anbunt of col oured pignent that
w@ebanges3t he col our of the coating conpositi onP@iEPINE6/011942

anount s shown.
terns. of

E 10
IHERTRIR S SoiBereiPEneng B g 4g 0

%telamne

BO{{)_?Q@J £ khe mRYMEMWIS, FbtfitremeV | €y, 2004, 1SBN
0470024259). Here the levels were predicted using

Kubel ka- Munk theory and experi nent al

WL

et 8ol B s ol e

ﬁnts uselgi 1n the

This quantity is

The col our change is quantified in
dard observer _as

thep eRlBRF Fegiop i of

scattering and

whete thaise paint SO EmplENbetdte tr{ey?@etraé%«?g&@éaml}%% the l-gh?déss of

could alternati veI y be obtained

experi nent.

tl@modxunemmgtcempbsv@n This qlraedtycrs édﬁh@vby thie @mount of coloured
Diff eLenc wed ite.base of.white,base

piEstepf M SRt WSO TP it EnaGisbR A e 2eufls spown.

The bRk 65 &uzﬁftﬂﬁ'eﬂ i terfak oPiden® Bt folRefd ﬂ(ﬁ]stdrﬁﬁfdg(%%h@er as
2 0. 0026 0. 034 Pi gnent Yel | ow 42 i norganic 2 0.00

defined bycthe F@I@rmdt%él(sp@ e15 . "BheoReprpduction f Cobnw4By & W)Gﬂiunt

Vo)L aRIR ISP Rho Pl L S0l RO Rl Bing et

Migikl eorfdandr exgpetitmentab séht@AAd afd @bsorpti@btéeflcients for the white
PREPARATI ON OF ALTERNATI VE CCLQJRED COATI NG

basenrtn| andche cot@@wmggsn@ (ses B dfuteleangide Munky Zpgs.af: dechn.
PEAETI R SBL 0L LOATALENG SRlNEHGAThE ARaRTRg Tyt

di fferent hue and chrorra. Each of the organic
pignments are added to 12989 of the white base paint of

Exanpl e 1. Thg type MakinpmaGolpury of ¢Rredictedidveding firadicted level in
t oget her with [t he chr (Hiffgrerteadllowed (ClEupwhiRYaseadqui fwite base of
Golntraderigienéd L[Rgef or tdelta E 6100 absedenbatl Exaqppedmatisi >@mple 1 gllitre
Gl Pigment/Res 107 Tabigeic | and 5 2n t he same Wep28is 0.034
GrRigmentyefow 4% |igug@edl©0y/ 0713312PCT/ EP2(006/ ®10D882 [t 0.11
G Rignteet Bleeth.3 rlengerfabl s | and.® that lhy pPO0I48i ngla  0.0063
GUfigmenb¥ielet A3aileanig thla LRV ¥bove 93| an@.008&6ng 0.0073
@iPigment Ret! 18y [engenic ol pur ed ordfani ¢ pi gnenf&0089. e. [a  0.012
GhitigmenthYeiow 74 \ergenigani ¢ pi gnedfi s, andll es$.G0AAN 0.053

0. 015wt % of carbon bl ack pignent by virtue of having
Tablel ack pignment, the resulting col oured coating
conposition falls within the LRV range defined by
Equation 4 (Region A).
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 1298g 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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PREPARATI ON OF AN ALTERNATI VE WHI TE BASE PAI NT
(EXAMPLE 17) An alternative white base paint

w@opnises t he conmponents and quantities as dePCTIER20061011942
Tabl e 6 bel ow. Conponent Sub- Sub- Sub-conponent % by

i cal.. Nane, wej gh .
1 e TR P LI TE A BcRracis Bt Sbae pptil wified ERV
aBIEBY SncS Q4iHE efRer ¥ne @r Swo aamfy'dwfgaiﬁ&b i egﬁfgn%piééwmhiiﬁmm of

pol ymer. 3 Anti-foam ng Mneral orl . .
tvael erganigepigments.sind lessrtbyn 091 8wiYs jof srbonglash pignsait byivarue of

. . ohol s. 5 .Coal.esci.n
iing 0 BlacR oAl e FROREL AR BB oo Ry REVERALAA the
LRIcrahgd define byiByuitieh Apol ution of 0.2 _

i sot hi azol i nes and formal dehyde. 7 Thi ckener Sodi um

0-55 carboxynethyl cellulose 8 Anmopnia 0.88 SG

PREFRR DN Br AR ARSI FIMIE Bagh 150 Stk

C Cal cium carbonate 10.2 95.2 Pignent 12 Pignment A

Coatings grade 9.5 95.5 titaniumdioxide (rutile). _
Amj gltemplveswhie bassinpind samatdsey thecoppopents gndrilvantiiepes dafimed in
TlaﬁE Pbelow.

Component | Sub- Sub- Sub-component % by LRV
Component | Component Chemical Name weight
No. Name
Liquid carrier | 1 Tap Water Water 37.98
2 Dispersant Aqueous solution of | 0.3
ammonium salt of an
acrylic polymer.
3 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 solutionof | 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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Pol ymer (50%w. solids), filmformng at anbient
tenperature. Table 6 16 WO 2007/071331

weEFOh/aA3006/ 011942 The alternative white baseP@EEPI00&611942
Exanple 17 is prepared as follows: Firstly, a

s i S above is
TH e RRE L SRSE BRb SO RIE TR Sl BTHERE T )
of the di sperser is set at a | ow speed, and
sub- conponent 2, 0.1 parts of sub-conponent 3 is
Fa&ébe@ lﬂbspe@déwpwersthbsanmthemsgd 9bw¢ ig _c.harmawnh 25 parts of
thcéttla Waler> P glr}& é)tfg? ndlé&% seeij {l..%% Efaréldssglg cofnponent 2,

onent s

dl Py Seshbt mptdent B4 @&dedAlfolﬁﬂﬁBdt by 8a-cddpdBnRR kS 10f The
t he vvater |s then added to thin the di sper sed

sterserRehisshernoincprad toy highr igeed, andoeampongsts Jgand 7 are added.
Tﬁl@ Hﬁ%ﬁﬂ% g%f’glgg% ?}03?921?1@%9 e a@qm(ﬁﬁij ]I'% b§ B%{; S&ﬁﬁ%wateﬁ 1sethen

addfdr&f elmnedxet dlspc&'sddheorﬁpd)ﬂenfsaf(ﬂlo“@bbylcdﬂﬂmgeotl partd of sub-

then added to a separate m xi ng vessel the sane as

C?rna?neafsé&ndéb}bxﬁempaﬁ@tﬁhén% flisperaioniag the high speed for another 10

nﬁﬁh then added to
eeér:nogpggl%%rggg ﬁdre%ﬂ%ﬁg& %:got}ll?e gh%re stirred for 10

m nutes. Using the LRV's of the pignents and extenders
omTabIeg Elgq% on 1 gives the, light reflectance

9 coBPeNERbdeiis t dmat%mageemﬁamwesaé the sgme pphat used

SRS Ll hAD. L5 S50 iR s
thehmixing vessed and the\éontehtstaré stirrdddbold Mdhutes t h ext ender s

A, B and C, and pignent A selected accordingly. The
white base paint of Exanple 17 is therefore a dirty

LA N RS g R Sl s e

ligh]\l‘lé‘ﬂﬁtﬁioa\lah(emwal) BESthESviANIDat® paifihas 8907. dtheafeas @t LRV of

i on of anple 18 is prepared by addi ng, and
ﬂ%et‘?%?qst??éep?lﬁtlsé ?5g of organic col oured pigment in
the formof O Pignment Yellow 74 NMonoazo to 1414g (1
litre) of the white base paint of Exanple 17. The
Thud, the white pasgpaint of Expmplei 166 prepad stetbthet i ihs:pe LRiVowhich is

oL A e € T b o S s, PP i

bieQHRitt f Rfantp1@P!i§ $hefefotela HRtYBAR, I '
EWIet h1 tlhe V\halntg% basle pale ﬁt % Igi\ﬁrrpi e @(.%Ilagt {8 (HE'claft base of
xample

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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17 WD 2007/071331 PCT/ EP2006/ 011942 Thi s col oured
coating conposition has a hue of 94.3, a chroma of
wd207/0788d a neasured LRV of 85.9. From Equat POIEB2006/011942
the mnimum LRV required is 86.3. Thus it can be seen
hat ,the col pured coat.i ng _conmposi t.i conprisin e
T2 boIuA 2afRE ZomaaRion $a¥ HRSE RE By o ATroB Bhdfy and a
mkdsi#6E BRVOST §50. [Frifvn tHyjuBtid4, thématmah LIEVUa4iRa i486.3. Thus it
(Regi on A%é The col oured coating conposition of .
cEy Hpieen 1hatj the pradped ¢odtingu sPmppsitinn eehprisieg) the basei pajnt of

Wi } s.a.bagse coatd ol
ERREPRCYY 1% e, PIEAER B el RaREs ARF Sof Ytin g fenee of
Eqpation /Regidhl £Ar top coating conposition containing a

phot ol um nescent conpound in the formof a

phosphorescent pignent on top of the

ThY Solcffd Gl SofiBORER
chatingGompositioh oE@XanpeNt8 &g bheadoaliagd.envepied tdia. subad®to be

Tap Water Water 8.24 2 Hunmectant
ofirsty gad themmspplyinghia cleatiom Foming campesition| eonthining a

;ﬁh%gﬁ@}ig%%ng ai%rgler}%iogr]lhtop of the

-Li
pain

p %tﬁfuglgm@s@%tté

uid carrier

ucci nate

biweidohtinge. est er 1. 49

offfgh 5 B b

Agqueous solution of 0.196

hal ogenat ed al kanol

bt B8R

onen

%

cta
sol vents al cohol s.
i sot hi azoli nes and

derivatives. 7 Thickener A

base coati ng.

phEERS SR L SO

6 Bi oci de

TB@ ?’Jtpo&)t& Ré %%ﬁonﬁcoﬁfbris@tﬂb fcfarﬁ?or%lgyclfef%le%e‘?&.
r et hane rneology nodairtier.
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,

18
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8 Thi ckener B Hydrophobically- 0.504 nodified Alkali

Swel | abl e Emul sion (HASE) rheol ogy nodifier. Binder
w@2@7ndes1 Acrylic copolymer 80.40 | atex (46%®CT/EP2006/011942

solids), filmformng at anbi ent tenperat ure- Pignment

1.0 Dla [ ey Doy HEP . t d d
U rnoSpnotrescent nare=—eat t Frgtet ope
Stronti ym Al um ngte, grade g% I ow ex.

§Q O

Law ence | ndustriles, 18 W)
T?QihtPé 06/ 011942z PO Box 3000, Ianmortn Staffs. B79
able 7 Thus it can be seen that the top coating

conposi tion does not contain any other col oured
Thig MEeginSb@Radr tHat @8 tdpeciifiag Roaipdsitientdops GBE Béntaikhdy other
top coatin conp05|t|on is prepared as foll ows:
cdppred pjgmentsapart-fEon dresphiosphoresgent gigmentt h 6. 26 parts of
sub-conponent 1 and all of sub- conponents 2 and 5.

Wil st stirring, sub-conponents 7 and 8 are slowy
Thel eipctoatihg sompositionris prepagt ias fdldwispr anot her two

m nut es before addi ng sub-conponents 4 and 3. This

m xture is then stirred for another 10 m nutes before

i t
FRA, Al SRR ket winPOd6 Bad@oP bl nitonent 1 and all of sub-
c@fiponientst 2 andaf.dWhilstestirtidpe suteo@npatentsof argud amwmweadgecﬂ This
i.s added. sl.o ilst still stjrri . The remai nder
maxtues 15- Lisrd éﬁf‘ggﬂi g ngta%ﬁ%tjare %ﬁ%&ﬁtﬂrwq@nts 4 and 3.
Thls! hix@he fi® theA\B1RE 012%1&51?1' NG AdmteR B o %ﬁdm% sub-comPonent 6,

sub- conponent 10 Is a he top coating
and 8 {7 parta ppsubecdbnipo|entth é‘htsaaa:ture ot dtimpd (f(»mmmet 20 minfites and

then the remainder of sub-component 9 is added slowly whilst still stirring. The
remainder of sub-component 1 is then added, the mixture is stirred for another 20

minutes, and then sub-component 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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Exanple 18. It can be seen from Table 5 that the base
coating conposition has a LRV that is outside the

wo 200g@716881 Equat i on 4 (Regi on A). However, whenPd¢TEP100§011942
coating conposition is applied over the base coating

PR iR i ree B e ol b Cebfised gain
cOmp&RGbdespite usihgitheldirty Fhfle BReeRA that is the

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

PREBARSTIATRES ok AT cRbiReD, LT R Gcdippgmions
(EXAMPIES 2@ANIERIYOW phosphorescent pignent is used in

the top coating conposition that increases the chronma
of the conbined coating due to the presence of the

[ t.in,the . base copating., Furthermore, it .
EXEbF 28 B0 crk el R RS 15 1o PR et red
pigdien€ O3t ufkd 16 OMROBAdel @Bating JENELMBSle USD,NAnd @bfefite, a red

white base paint, and therefore the 19 WO 2007/071331
phespheresesnbpigmEgulS A-HP Bepe: beweance bidgsteias) is usediin ghettop clear
iLncr , hroma of the conbi ned coati ng
Céé%ﬁlﬁg)gi%?‘?%lé%oéé,pi te using the dirty white base paint.
PREPARATI ON OF ALTERNATI VE COLOURED COATI NG

COWPOSI TI ONS _ ( EXAMPLES 20 AND 21) Exanples 20 and 21
Agcampgasan ©4| Exammieadf) asd 13 shews ghatxétest thehawe oof the red

BB E TR e Y08 BB o o e

cpmbimedtodtiig- 50 Red, ex. Lawence Industries) is used

in the top clear coating of Exanple 21. A conparison

of Exanples 20 and 21 shows that it is the use of the
PREGARNPROINIOY @FFEENAND ONBAERNA TR t ORGHLGBREBLA! LBATING
that 1 ncreases the chroma of the conbined coating.
CeREPASATIOON EORA MY LA 2DFRNATI VE COLOURED COATI NG

COVPOSI TI ON ( EXAMPLE 22) The col oured coating

gorrpositi on. of Exanple 22 is prepared by dispersi ng

The golguesd cpatingearapasHioncd dxamp wpeepared hyrdisesying o0 g of a

i . . i |
oRySRESESEH SRR LR AR R 2 10
(Radidnt|GCdleeNV, Burdpack 1046 B-3539eHpahdlén, Beldruain €4 M7g él litre)
rom Tahl es 1 ar%d 5 it can be seen that the coloure

ot ety Ot Rxampig kt-ur e of

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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the dirty base coat of Exanple 17 and the fl uorescent
pignent falls within the range of Equation 4 (Region

wW@\20070M331 t he use of a fluorescent pignent toPCTIEP®aGE 1942
the chroma and LRV al so applies to a coating

C osi.tion based on a.dir base.., PRE TI ON .
R0 TR R COR o P R 10 GBI ENGe rppdepipRgtion 4
(%%éi@_ﬁ{\@).M) The col oured coating conposition of Exanple

is prepared by adding 0.0740g of WMagenta organic
coloured pignent in the formd Pignment Red 122

e ARk Ein compo ol dEtaps €247 rifreihy B48RE e of
fW62eaY pifdend AFRCTR B2 QA6 (Rakidhe CARaVE Fardpatio voss) Bf-3 530

coating conposition does not fall within the range o
HpythalenoRelgiunppe gheotolored quating epmpesstioreefdinample 23.
conposition of Exanple 24 is prepared by adding 7.07g

of fluorescent pignment AFN 18 Magenta (Radi ant Col or
Fidvh Tebleo pand 51046, beBedbBat théladditid efthe Bab@kden pigmehtdves a
col oured coating conposition of Exanple 23. From

calgped $oatingrempositiop Ant fallseethin theaangernd Fayaian bRagion Ak
fluorescent pignent gives a coloured coating
conposition that falls within the range of Equation 4
(Region A). PREPARATI ON OF AN ALTERNATI VE COLOURED

PREPARXTIOSOVPOH T @GN ( EXANRIRN ZB)VH he COIlOURED COBDATING
osition of Exanple 25 is prepared by using the

cO

C@YInEQSEHOI\E@%W osition of Exanple 23 as a base
coat, and then adding a clear top coating conposition
containing a fluorescent conpound. The top coating
Therploatdd @ating ﬁ&hg@a&:ﬁort BEERaN}1e 12811t prephred Y sing the coloured
Conponent Sub- Sub- Conmponent Sub-conponent % Db .
ceatingsaawosiNgmel Exanple 28 anabasefopigiand thep addingaictear top coating

J: r I 2 2 Hunectant d ycol
C(&?ﬁégrlt?@%)é%ﬁ&gg\gﬁﬂ oa%c%rggﬁhﬁér al oil blend 0.308
additive (non-silicone), 4 Non-ionic C3-C5 Fatty

cid 0.011 surfactant al cohol ethoxylate, 80%in
Taéfcm,qoatmg 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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5 ani oni c pignent Pol ycarboxylic acid 0.498

di spersant salt, 25%in water 6 Coal esci ng Benzyl
wa@bmokhol3zand 2. 139 sol vents high boiling estePCT/EP2006/011942

al cohol s. 7 Thickener A Hydr ophob| cally- 5 970

di-feg5Et nyl SIS I ® e Uret =t 'h) ogy
Eﬁﬁi fief 1(‘7__8 Thi ckel%eargruB Sodi u % {Z%D gar J%Wﬁe L hyl
LUl 0se. 9 Ammoni a Aqueous ga,mpmnafogmggo) sol ption
O 880 g/m 21 WD|2007/071331| Redbi&k2006/ 011942 | Fil m
10 Binder Acrylid copol ynmer H#Aimpefdurd-or m ng | at ex
Pighé&fYmt . | 1Pol yner [Swdiingdsgent f i | $ynfhaicrilig  at 5.20bi pnt
tenperatuze. Pi grghbredcdntVat t | AEN tjdaknttext hesdsc silica
5.224 12 Fl uor egoenentAFN 18| Mdgatilolr BX, 01 498  pi gnent
Radi ant {Col or NV,| disghirsigser si onEvRepadsdedokB-1046, B B530
Hout hal én, Bel gijlum Tabl e 735?9130%1@}9%0& i ng
conposi-ti-onis nrepaLed—as—LM%—H_LsL%_a_nl gh
@ééd di spersion vessel as used above is charged with
24.87 parts of sub-conmponent 1 and 1.108 parts of
ug-co onent ¢ t he caont tgolfgel ng stirred at | ow
T@fy Oé’oc.oa cocrg?&?é)}?élﬁf greRarg "8 sl owl y added, and

the mxture is stirred for

b

Firstly, a high speed dispersion vessel as used above is charged with 24.87 parts of
sub-component 1 and 1.108 parts of sub-component 3, the contents being stirred at
low speed. Sub-components 4 and 8 are slowly added, and the mixture is stirred for
30 minutes. Sub-components 5, 6, 2 and 7 and another 9.59 parts of sub-component 1
are then added followed by the slow addition of sub-component 11. The mixture is
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,
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30 m nutes. Sub-conponents 5, 6, 2 and 7 and anot her

9.59 parts of sub-conponent 1 are then added foll owed
wyoovhe3si ow addi ti on of sub-component 11. TheP@U/EP290&011942

is then dispersed at a higher speed for 60 m nutes,

and the remai ning part of sub- conponent 1 is added.

This preparation is referred to as the ml| base.
Fixhermong anednt alddbé seehithat thel LRV dDthe cotbatedttriserhad fb@ coating

vessel as used above, and the stirrer is started

C%Bosefeﬁ?pﬁr?@htevqi P@ng p&w whitg bases Eﬁlmomﬂlﬁwfell‘?éhﬁﬂllprescent
n
%t slscﬁ?ee t ?1 rhg‘ ofrﬂl%rkoﬂ'ﬂ)qlgegact%ggréé co n%‘%g‘{%i %e%plte
umghldfrtyahméb&sdp@mr the base coati ng conposition of
Exanple 23. It can be seen from Table 5 that the base
coating conposition has a LRV that is outside the

Itrﬁﬂ%?sr(])olge EHahdqfe AubREGP g1gﬁ?§8t t&mﬁé’ ab i de o oé%atmg

nPoSi fon 182 over Se coa
cmmptpmxsort asanell addispeesedun det W base @&nﬁas ddscrﬂh:dl i relatlon to the
(%lreater than the mnioum of 61.9 required by Equation
oy @p@t}p%omppﬁﬁlgn,ofExggﬂlegg seen that is the
fluorescent pignent in the coloured top coating
conposition that enables the conbi ned base and top
PRERARATIONTpOoOR | o0AN 0 AAITERWARIVE t hCOIOGRED COATING

' ' More specifically, it is the
cﬁﬂﬁbkﬁﬁp&{@g‘ggﬁ{iﬁq)our escent pignment is used in
the top coating that increases the chroma of the
conbi ned coating due to the presence of the red

The golentedi cvatihg chrapesittaaof Emmlﬂé 20\@s 2&(1)Zie67by&3§persmg 5.0 g of

/ /
rReCenl BIERTe: Dhariqusc kY, I(uRegisat.Calod N aBirk g6, B-3530
HoQtHaRs! Bbl gﬂmﬁ)sto a}@bsgeaqﬂréj %m& Featlivitide patd a?ntklﬁ“i&a%fe 1.

pai nt, therefore the fl uorescent pi i's
to |ncrease the chroma of the conbi ned coati ng

PR 13R1ez 26, 5€ Sesarinet e Mlndsdent mebLmovigis fehioureg;oating
cOfpositesh A% MK parPbf e rRizeURAhI) EGRHBRS éREQBn ag, wel |

as dlspersed in the white base paint as describéd in
relation to the coloured coating conposition of

PRERTR iR F el QGRER CA T EpiEdsrmigns

(EXKMESWAND@)anpl e 26 is prepared by dispersing
5.0 g of fluorescent pignent Chartreuse AFN 10

( Radi ant Col or NV, Europark 1046, B-3530 Houthalen,
I of, the. cl ean [
THE oBlotk JcBupgRaRebsiod b BhaBbis B Praaree dbunE DRapse of
c@lbareﬁlougmﬂsplgﬂienpingne BrrPs O Tl Pancht BAOLY. B HhhaREdHhe (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 in a high part of the range defined by

Equati on 4 (Region A). PREPARATI ON OF ALTERNATI VE
WEBOURBE COATI NG COVPCSI TI ONS  ( EXAMPLES 27 AMDI/BB)006/011942

The col oured coating conposition of Exanple 27 is

FRFATRE) B R ne sPRA R R 59 Bl rnencr gives o
c&bﬁfbﬁlmﬁﬂ% coRposien thhfé Tallb4willinttRe #4hbé oF Hqbaliod ae(Regifon A)
the white base paint of Exanple 17. It can be se

despifeithrafricthat & disty white hase paintdg usesaby Ng’cumv‘rplwmnemd chroma

mi ot fall within the range of Equation 4 (Region
(;). he col oured coating conposition of Exanple 28 is
prepared by addi ng 84.8 g of photol um nescent

compound in the form of optical brightener C ba(r)

PREPARATIONFWOR ex Al\b b ALSFRNATIVE, - c6&Hi@EREDPL CCOATING
| d, Cheshi SK10 2 to th

C’(:goﬁgzl}?’fe(:11&9/%1]%)&{E npggltl on g? IE!(anl e 27. N>2<23> V\?) ©

2007/ 071331 PCT/ EP2006/ 011942 From Tables | and 5 it

Tgan be seen that the addition of the optical
£ CoREEAS0ating sempositian ixaapieoa? mseret@ﬁb@sm@ P@lﬁuteﬁaﬂoatmg

e 50y EOULRRG AR s v i

basequhint @f Baatvipite] dfe. tHeecleanchase paidt, @b oppased & theldRYy white base

PREPARATI OF AN ALTERNATI VE COLOURED COATI NG

p AR (EXAMPLE 29) The col oured coating

conposition of Exanple 29 is identical to the col oured

coating conposition of Exanple 27 except that the

Fomng dable 5ot can i g thte dodouaaiidedting carhposititint fells witkia thatange of
e. the clean base paint, as opposed to

Eﬂﬁglo&l%%‘?‘)e base paint of Exanple 17. From Table

5 it can be seen the col oured coating conposition

falls within the range of Equation 4 (Region A).

PREEPARAIIODN OOFAN ANTERWATIBRNATNIRECW@ENTREE  COATING

0) The col oured coating
%@ﬂbﬁ(@% 30 is prepared by adding 26.0 g

optical brightener in the formof Ci ba(r)
UVI tex(r) NFW (ex. G ba Speciali tal.Chem cals PLC,
Thp getosredvegatingenipesitipe lof Exampkn30 é piep@ed oy) adding @0 g of

SRR Bl P BLE 0 e
PLONClirtet OMay,aMaScledfield, CRRhRAIIK W 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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t he range of Equation 4 (Region A). PREPARATI ON OF

ALTERNATI VE COLOURED COATI NG COWVPCSI TI ONS  ( EXAMPLES
W@10070784) Exanples 31 to 44 are exanpl es of PCT/EP2006/011942

alternative col oured coating conpositions having a

LEfer ue and chrona i ch use ,colqur.ed pignents
3P RS B PRRaR AT Endl} SRk Esct B OiE GpreRafl Tgnents are
addedafdi £298g0htHeSwhife bA® FAMEOEXENPIRPI.€Bhe type and quantity of
32, 36, 39, 40, 41, 42, 43, and carbon_bl ack pignent in the
celavted opigmentrppgether. withathp| dsomaahwg) mpdmpo7LBY1 required, and

33 34 £, 38 Use ino [ .

e RV o Bl solnog o orp 2 P 9 RR 5 an 5 i
tirdded way abFx8mphts 2ttbgowhi t e base paint of Exanple 1.
The type and quantity of col oured pignment, together
wWth the chroma, hue, m ninmum LRV required, and

r t L] re .
ELEARN' P ol 33 B2 oty 398 B RIS AR i
niode fan tiexmapintind bf anglinbreaniel whuded pigmaeht requitedi for theGn and K

i.norganj c col oured. pignents, i..e. nore than the
VaHSS W?ﬂ%ﬂéfto 6PI8UT Frgiat anddiberstare thepradiis of m arglirieem flgble 4
e J C . .
ofe Sp AL EQURHCE 16 BRIG (Gt LRCIGNIrRY 198 in the
rangp defimsd B)nquJaEqnl at(Regiod BY)dlt dgi l?e“ smei(ﬂj ﬁ'k())td’féabié At ehelddloured
required ta be_in the_.ranpge define y. Equation 4.
cmglgicaﬂlps§l.tlom pf EW}Q@ 33 &l itthhegange of Baaion 4i@Region B).
col oured coating conposition of Exanple 31 falls
within the range of Equation 4 (Region B). Exanple 32
Ezamplei 3% containsnaregmorgantocaovued poeetntand ame egenic coloured
organi c col oured pi nt, the pjgnents are not_ of
P@’?ﬁnf’éf‘e Rignenty fye f‘ﬂb‘?fg;@ilér ??Feaﬁ‘i gﬁEF ey peands K ggjues from
I ; ' t ¥ [ Aaleh :
T R g8 IR 0l R RAblEEY to be in
thHequangé defired( Re fiquatiod) 4 (Regiomm)bl medwe feenfrofialableSs that the

t.hat .the. col oured coatjn 0 [tion of Exanple_ 32 .
c}l5iied RRLRE FOTHES ot b ESRBlr st Fal iR RbG FEHEeRY! Equation 4
Bg 36 contains a nmixture of one inorganic

col oured pignent, and one organic col oured pignent,
however, from Table 9, it can be seen that the

uant i of .Pi gnen d 112 is. below that required to .
el sotiains @ iRt AP WPesaRis Sl fhied, BesaE dgrone oranic
coletiRlpigthé, hidieevet IfRMRThbIE @l Ran bE SédthatiK@ g4Ity 6f Pigment
contai ns only one inorganic igment, and therefore

Refd 1 iarhglory that gegited rto bl seamiticaatiand therafpe Jor the pweposes of

- r I the ¢ red, coating . .
dggnn%osét |thf§n Q%V@gﬁlﬁﬁre¥%$$ a%aénp\?\% ? ﬁi oA oplyone jorganic
pigineat,iaad theréfdegthemAhd 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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Exanpl e 37 contains two inorganic pignents, and

therefore the mand K values for colour region B
w@ppiyp7138t can be seen from Table 5 that the cetDBEP®A6/011942

coating conposition of Exanple 37 falls within the

ff19%, B S HtnR & HE B e ePAR, GIg oS8on, Exgmple 38
cHiRains Wly bﬁ@tn&mlay@ﬂeﬁ yanafth&eaﬁr@ me Beﬁmdlﬁ]vdl&s bygt @¥four

that required to be significant, and
rexd@7 AGppB3 1t aherEReD ﬁemo”iemeri that esr @ﬂ@rred f:«mtmg leemposition of

EREREE T WAL el GGkt TKRBRAY. o1 grent anc

therefore the mand K values for colour region A
applfl. |t can be seen from Table 5 that the col oured
Examplen d9 ct¥hand<t 1t qoptriod mixtuegrnsfione 3®rganid eolvrehpigntent and one

o Ru kM EnsE ey R e e ra BB i oprih o beora

siadithr BO€, thie bgidgidesighited'bE th)h TS, ah@rreyabretth@nraera K values
yel | ow pignents are considered to be of a simlar

farueolourhiegiopef rappie dt gambe ey fioh) Table Tabiae tis; celnared coating
B L 530t B B AR psgon

coating conposition of Exarrpl e 39, 40 and 41 fall

within the range of Equation 4 (Region A). Exanples
Examples 443and s@n’rala aminetarecofovor Qiganie galoueedcpigmenisdand one

i norgani ¢ coloured pignent. In the

lcagdem% &%{g@n‘g ggﬂ%& the quantities of Pignent Yell ow

42 and Pigment Violet 23 are below that requi red to

be si icant, t herefore for the purposes
hbrgle % At Egample ‘&e ptities) of frigmen; %ﬂﬁ)wzﬁ%mﬁql Slment Violet
28 Ot el WbV 1"

m and K vaPueg o?@éga%'u% r?gclglggqﬁdappl go}é‘f}{)Pfénger@'a&s of
detesmininfy the Telewant Totduatregion, chhmpYeedZ caataimsg only one organic

co Sltl arrpl 42 f al thin the range of
@aﬁf’.%ﬂ reﬁ&;ﬂ% 4 K falp 0& &8 ubregeearhﬁpglmg cap hg seen
fioHAThbIEYs Bht Ele%%ﬂrec?’t:b’a@m §1t19 lputxhiiple 42 ﬂiﬂsr\ﬁ in the
to be significant, and t ere ore or t he pur poses
rmcefﬁqmtmq(ﬂ?@gmlﬁe)\/ant col our region, Exanple 43

contai ns one organi c pignment and one inorgani c
pi gnent, these pignments not being of simlar hue.

InThRrcB$ec0s fEE {alifp 1Ty SRk ﬁﬁaﬁﬁ{mlgﬁént%{lé’ ¥3 'iﬁgéléw Rt reqéured to

apply. It can be seen fromT t hat col oure
be segnifiepnt; oanslo Hierdfore fﬂr thx grupposes 48 dewihining thei reléshet colour

|l e 44
ré('% (}d %B(Io gxgg:qg? ﬁﬂ@ﬁllns 0 9%2%]? %P\yrllztx ?,r@p r%rmﬁg%ﬁlrézp?ég%% these
p@ﬁenkseriﬁ beingadt stn&2teOThdrb®rd Bk afld X ViRiedThr &floﬁrh@%(on B

col oured coating conposition. Therefore, the m and
apRly Uk san be seed| fsam Trabng Sothatthg sployired) qoatiagicdrapasitam ¢frExample

43 %is%lﬁnﬁ n‘?etraltl&eof 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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col oured coating conposition of Exanple 44 falls

within the range of Equation 4 (Region B). 26 WO
wWQ@e700331831 PCT/ EP2006/ 011942 PREPARATI ON OFPAIMEP2006/011942

ALTERNATI VE WHI TE BASE PAI NT ( EXAMPLE 45) An

I e S
PREFARICHON ob M BRI TV WHLHE BASEAS ORBETE
Sub- Sub- Sub-conponent % by LRV Conponent Comnponent
Chemi cal Name weight No. Nane Liquid carrier | Tap .
Ayvaliernatige svhite bagy paintiqompoisesrihe @nypasients ahé quantities as3defined in
]%I%%egé t Aqueous solution of 1.00 amonium salt of
an acrylic polyner. 4 Anti-foamng Mneral oil blend
0.3 additive (non-silicone). 5 Non-ionic Aqueous

Compartentor) Seb- 0. 2 |Swbf act ant Sei-deaipyieat ed | Laby y | LRV
al cohol §.Compor@otal| [c&wipauenHi (Bhéngeal Norge est eweighit. 25
sol vent |MNocohol s | NanRj oci dé _Aqueous solgition of 0.18

Liguidentiazdl i nes andr2p BalchgenMeis al kanol | 131@ri vati ves.
8 Thickaders Hydrldpmssiant 5| | Glycolothety  npg2fP ed| Ft hy| ene
Oide Uléthane  (|HEBRF"and | AfassiHisncal09- fodi f | ed
pol yacet|al - pol yet her ammoniuni salt of an

acrylic polymer.

4 Anti-foaming | Mineral oil blend 0.3

additive (non-silicone).

5 Non-ionic Aqueous solution of | 0.2

surfactant ethoxylated fatty
alcohols.

6 Coalescing High boiling ester 1.25

solvent alcohols.

7 Biocide Aqueous solution of | 0.18
isothiazolines and
halogenated alkanol
derivatives.

8 Thickeners Hydrophobically — 2.50
modified 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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(HWPAPE) rheology nodifiers. Extender 9 Extender

Coatings grade 6.0 92.9 cal ci um magnesi um car bonat e.
wee@menis3l0 Pignment A Coatings grade 18.0 98. IPCT/EP2006/011942

titaniumdioxide (rutile). 11 Pi gnent B Opaci fying

ot Sowg B RE P L B R 237 ShetT iy et ke o o
highe4peed, Rall Yiehixs@rtk iigldijperded!for MG, S@H-cafifinRhfs 6, 2, and 8
tenperature. Table 8 T e alternative white base pa| nt

aggraddedyapd éhmlelxtgrepﬁ disaereell fos 20 arineiws 3 Mr§5§f|syb-cg(nponent 1is
a{ég%ﬁ%g{? #ﬁ%ﬁ’eﬁ ot88 rdfSr 181 gﬁ% d%ﬂ“!u‘ﬁllse parts of the

|rrer 0 I'spefsSer is set at a
| ow speed and sub-conponents 7, 3, 0.2 parts of 4 and
5 are 27 WD 2007/ 071331 PCT/ EP2006/ 011942 added
Sniicpmaerenty | kil Howrgdhanadded ta o seppraterméxiag vessels anghietirrer

i alE S MIGERASEH 1P Boa B0l ARESThoda 1o Wplf HEE, e

I'S erse mnut’e onents

réiinalﬁuhg Oﬂdp&d,ofaﬁld-cbrhpoﬁﬁnxﬂ wind thSreftiabiigg $9d phAs oPWater is then
m nut es. parts of sub-conponent 1 is then added.

adrf%ﬁdssewreesalha@ndothe centeRss arerstired fordY minbtesi | | base.

Sub- conmponents Il and 12 are then added to a separate

m xi ng vessel, and the stirrer is started.

THel lwho;e bpmet of Exalﬁplé445paptepamﬂ ssahothatd el V Whidths above
gl base, e renainin rts of syb-conponent

W&h e istendirgnd pigmen %‘QrPf selgstedascordingly  Rgtion 1 gives
IR TROURE (b Lroiag I8 AR FRE Dol B EkShiEds bO06.7omne
meagpet bR Vseftthe white base peast ia 96 RV T the white dlasovpaintdd, Example
Lth the extender and pignent A and B sel ected
i eléﬂ Equation 1 gives the light reflectance
val ue (Yrmdel) of the white base paint of Exanple 45

as 96.7. The
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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measured LRV of the white base paint is 96.1. Thus the

white base paint of Exanple 45 is a clean base.
wEREPARAT1I ON OF AN ALTERNATI VE COLOURED COATI NE&ET/EP2006/011942

COVPCSI TI ON ( EXAMPLE 46) The col oured coati ng

conposition of Exanple 46 is prepared by adding

0. 00503g of d Pignent Black 7 Carbon Bl ack, 0.134g
PRIEPAR ATIOTENt Ofel | A 42 ATATERNPA PPPS48COIDURED e NEOREENG

255 DPP, all in the formof stable dispersions
WP@S&W(EX@WB (1 litre) of the white base
pai nt of Exanple 45 The col oured pignents are provided
in a stable dispersion (colorant) that is readily

maslbbfee dohtin} édﬂq)dsmohe,f@amp@am& pRpareE¥3aBdiAg 4330g of CI
npl e 46 contains ?rrent In a quantity |ess

Ptgmnt BlaksivEasbon leéc ‘loo]tZQBgé litre)aefi thwhite baseepatu QfLE"@dlple
0
4I§ Sﬁﬁ% P&OSI g %:datl ?lgpr %dqﬁgﬁe !)ér/ %Qéeﬁf b9 %ﬁ‘ormg?ﬁxa% iSreadily
ndsviblaiwith thae/hltebawim opEgample,.1. and the mand K
val ues for colour region A apply. It can be seen from
Table 5 that the coloured coating conposition of

g R

tamll dryrvmiglaaﬁtthmgolomn @satirngodonipdkition Wilidreford, it mraadde values
I%quatl on 4 (Region A). 28 WO 2007/071331
ool eEnoR 129l [bRePARATPORODF Talle A taRitbsreajpured coating

SigPour ed coatldr;% cg:(%gg?? aﬁg‘ﬁgﬁgﬁﬁ@%@%ﬁ%fdg@‘a&&% R?%OH %)

by addi ng O 1309 of  Pignent Black 7 Carbon Bl ack
to 1 of the whi ase paint of Exanple
163 e o vt Son e %ﬁi&ﬁl@e h@ltmfm b oiemdat elae Sthe vse of carbon

bﬁicﬁp@ksl ﬁ%gglg' %&5@% @ﬁ@%gac%q gﬁg@! le a

bbnk )pl grhatt knopiag rstmng s carbomi zbhtckto,an dreemitied i igeeated qﬂﬂrﬁwy O/d“he

tal. d the coloured coati
cBlsripolr FEHmipie) SRoiressqh dRRR L DaRLGYEmFY Petie for

alt&ahdRe BladPpighentstis IR s 2E8AL [1€AMEFD kx?re'l_’angﬁatb (fetb?mmmg

col oured coating conposition of Exanple oes not
wihgthier of noti scelbered aou@eenmﬁs Ercsfsmt mo sugmﬁ@mg;mmt&)s i.¢.taltemative

be understpod tha
ol PEerb S BE s ol v i b S e ouf ey the
chatinlg coaippsi@ies or d| ng to the type of black pignent. For
exanple, a black pigment not as strong as carbon
bl ack can be added in greater quantity. The criteri a

ngg {c%gf‘%@%’g lrtlgeg LRVP dnlChE8RELARURL & okfl C&Olg'ng 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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alternative black pignents is the sane as that used
above in relation to determning whether or not a
W@M(xwvesh pigment is present in significant QqUBCIL/EP20e8011942
i.e. alternative black pignents can be used up to a

s ibe of EonloaeReRt Tod e B iicathe il Bat i To achieve

a GihiAEn (A Wes 93 r b@l dsu%f plﬁ)ktﬂuﬁﬁieé&éhﬁ@brﬁﬂﬁhdﬁﬁ)dependem of the
conp05|t|ons exanp es bot h col our regions A and

LRNeolsthe white Baseippites 1 and 2.  The LRV and chronma

val ues for each coating conposition have been scal ed
as shown in the axis |labels, using the mand K val ues
corresponding to the hue of each coating conposition,
as determned from Tables 3 and 4. The scaling divides
the LRV and Chrona val ues by the intercepts, on each
axis, of the straight line defining the mninmm LRV
of the coating conposition 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 conpositions lying in
either colour region A or B, by either selection of

t he nunmber 29 WO 2007/071331 PCT/ EP2006/ 011942 and
type of coloured pignents and the fornul ati on of the
white base paint to achieve a mninmmLRV of 93, or
by usi ng photol um nescent conpounds i ndependent of the
LRV of the white base paint. 30 WO 2007/071331

PCT/ EP2006/ 011942 dains 1. A col oured coati ng
conmposition conprising a white base paint and at | east
one coloured pignment in a formthat can be readily
mxed wwth the white base paint, the white base paint
conprising a filmformng polyner, a liquid carrier,
one or nore opacifying white pignments and one or nore
extenders, the coloured coating conposition having a
l'ight reflectance value Y less than 110, and greater
than that defined by the equation: Y=nC+K, where 25
> C>1.0, Cbeing the chrona of the col oured coating
conposition, in and K being enpirical coefficients
sel ected according to the type and nunber of the type
of the at | east one col oured pignent, and dependant on
the hue angle of the coating conposition.
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2. A coloured coating conmposition according to claiml
in which the white base paint has a mninmumlight
wo edorecdance val ue of 93. 3. A col oured coati NBCT/EP2006/011942
conposition according to claiml1l or 2 in which the
white base paint has a nbmélqgm l'ight refl ectance
val ue (Ynodei) of 93 define y the selection of the
one or nore opacifying white pignents and one or nore
extenders according . to the equation: W <Y >e4
1.1A onourﬁg coating sgInpPsitipgpepmprisingja {Nhltﬁ,.b@ge pintanghaty leasy one
i ' g, ' : I t .
¢ SR i ARl U Yo bR ey SAEH o Rl sl B,
pthgnehitsbasehammeonmprisinge fxi-toraens polfmend lrquad @arrier, one or
enpirical,_ coefficients \%é(h val ues of 0.785 and ,
- MOpRBRACH YN IKkife Rigments ¢ad pne.of more fXtendgrsc iths folepreh peating
i _ ! ) . i
AT RS Ol AOLEAAER AR an
waefnyled-batbe egadiohi ght refl ectance val ue of the one or
nore opaci fying white pignents, the wei ght averaged
light reflectance values being defined by the
equaljcopg. 31 WO 2007/ 071331 PCT/ EP2006/ 011942 /veM
\ Wi oxt and' Vpigy _ i Wi'Ypig\ 7\ I~ |IiW
4. A coloured coating conposition according to claim?2
or clajm3 e endant. on c¢laim2 in whjch mand K
ok %!ﬂi-(ﬁiqa‘g sglpeoﬁF@aa@ A eRlowedpepsing; composition, m
g . _ .
e nen s, EPRARcdeien’ S ecoRe KPR tipd B fllyter of
athedypé nfjtheat idast 61 ¢adovrad) pigaixng:anHideperalagi @n thenhelangle of
0,-1.364 91.713. 10 -1.356 91.952 20 -1.443 91.757

3Hhe_cpatine Cagmposgion. 40 -1 305 92.703 50 -1.209 93.071
60 -1.113 93.440 70 -1.017 93.808

2. A coloured coating 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 (Ymoger) of 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+(l1-w).F

Y,

m

od e/ =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, <Yy > is the
opacifying white pigments weight-averaged light reflectance value of the one or
more extenders and <Yy > 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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80 -0.822 94.732 90 -0.485 93.225 100 -0.330 92. 357

110 -0.525 92.872 120 -0.719 93.386 130 -0.919
w@®3008031331L40 -0. 945 93.661 150 -0.970 93. 520 PABHP2006/011942

-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 WO 250 -1.91%°89.¢86 260 -1.888 89.575
27, ; 1= 88 8L D6Rd (grg@: . . 952 290 -1.797
88. 641 3ROW;1.799 . 878 M) -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 32 WD 2007/071331
PCT/ EP20Q6/ 011942 5..A col qured coatj ng ,conpositi on
4L BPRFRY PR STRROFR SRPEIE RETAR 4 Bogiinbainen dependant
CInQMifD R WARAM hifd R ¥R AlnithR ARG SafiRk Cothfskition
pi gnents in significant
light reflectance value relating to a colour region A between this minimum and

110, m and K being defined according to the following table:

Hue
angle ° m A k A

0 -1.364 | 91.713
10| -1.356 | 91.952
20 | -1.443 | 91.757
30| -1.387 | 92.262
40 -1.305 | 92.703
50| -1.209 ] 93.071
60 -1.113 | 93.440
70 -1.017 | 93.808
80| -0.822 | 94.732
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
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
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quantities, and there is a maxi nrum of 0.015wt % of
carbon bl ack pignent relative to the total dry wei ght
w@boovhei3snl oured coating conposition. 6. A col pur/ER2006/011942
coating conposition according to claim4 or 5 in which
the at | east one coloured pignent is a maxi rum of one
inorganic pignent in a significant quantity, and
there is a maxi mum of 0.015Wm % of carbon bl ack pi gnent
5T €A @blovifed! atih @omPbatiot! A¥cotfihghé RimiPd GRIPURESt least one
coating conmposition. 7. A cololUred coating conmposition
asobgidpigmentisya wasinuim of tvererganicecofouired piginehts in lsignificant

| east,..one cpl our.ed pi gnent commrises. one ni.c .
p!qélﬁ%thtfe,s’ %{Higtlhsrrffés a lélﬁl! og%p(fig% o’sf cg&gngaﬁ%gml%ment relative
Pitg R tbtaf ABRARLIBNIT tRE QSlbAerbd Boing bABbSGHoE 0t | Ng
conposition having a first hue, "and the i norganic

pi gnent capabl e of producing a coloured coating
a..second the fi

co i ti;on_havin h t _an ecqnd

O oot e o BB ol A 5 Top R BTG one
deglesd paifent ST £ rhaciMuPsf AR RbrgalicOpiaMent 3h £ fdAPftant
bl ack pignent relative to the total dry weight of the

c sjusniitydanddbereiing masimpos of 0 HhIwtds of\@rbaotlackpigaent relative to
P 6/ 01194 8., A gol gured coat.i ng conposition
FThe Pl e ik e Sotgpel B R aR o raan - on

claim2 in which in which in and K determ ne a m ni mum
col oured coating conposition light reflectance value
7r e\ gplongpdt eoating epwpesitienyhesarding ta ewseone o gaims hiariinn which

208 5 T S0 PR 5 ey, g on
e et il oo Ao
7ompositign havipg g firgichuepargh the gmprggne ppmenpcapsblegd prodicing a
10816ufed® égati?&' <§)§1¥position 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.

33



110 -0.558 88.072 120 -0.743 92.586 130 -1.006
93.003 140 -1.032 92.861 150 -1.057 92.720 160
WO 1000831392. 578 170 -1.131 92.438 180 -1.224 BCr/BP206/011942
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

8 22Aocelﬂu@é?co&&g&snpog&mn-azcmﬁlgas ki 2 89€laind 3 98fen dependant
87.841 300 -1.968 88.078 310 -2.009 88.682 320
- pngdgng3d in géncle gpwhichgpend K gdetsrmmec: minigwe egowed coating

bR 1 g0 yarbe o ol Hegie (R kR s
acwiaimirn gnd 01@,Imiand R beingdefimbd hdverdihg toetas folléng table:
coloured pignment is three or nore organic col oured
pignents in significant quantities, and there is a
x| mum of 0, 022wt %|of carbon bl ack pignent rel ative
| anglet'he | mpBal [dIK\B wei|ght of the col oured coating
conpo&i t i-0650 [1090.2A3g0l our ed coating conposition
accongi ng1.648 clgwias28 or 9 in which the at |east one
20 -1.587 | 90.957
30 -1.581 87.462
40 | -1.433| 91.903
50 | -1.337 | 92.271
60 -1.267 | 89.640
70 -1.145 | 93.008
80 -0.911 93.432
90 -0.553 | 92.425
100 -0.355 [ 91.557
110 -0.558 | 88.072
120 -0.743 | 92.586
130 -1.006 { 93.003
140 -1.032 | 92.861
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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col oured pignent is two or nore inorganic col oured
pignents in significant quantities, and there is a

woreoo7omsspf 0. 022wt % of car bon bl ack pi gment retEEP2066/011942
to the total dry weight of the col oured coating

(ofo) (£1:00.,:17. .Qur [ ng..c 0ShthoO

05 eb el sl soBRELPN GF TR LSRN CRe o hpst one
atcoloteal pipmeent ab atifeedorP ingie Nirg AR RbIcHER Bipenedtsy aiistpnificant
pi gment, and one inorganic pi %msnt, the organic _
pidyaRtiicscapkibpie inp mpxdane o @ E2usteafcatboa bdack migment relative
c : nor gani c
oot 8 AR e bbb BtEins BBRabIE ot
conposition having a second hue, the first and second

hues = being separated by nore than 20 degrees, and
19 pedoped £opting Gamnosition apwadingdelaing 8 opdan whishithe at least one

P, Bk 16 8,80y SO e
C qpupntitids] aml thereds dinfeximomaf)0.(P2ecBtiNgrbon bidtk Gfigraént relative

| east one .  of the col oured pi g%,ments is a fluorescent
pite thsriptat dryaneightar thewaleyrad cogtigacompositionar t i cul ar

part of the visible spectrumsuch that it increases
the chroma of the coloured coating conposition. 13. A

1 t.A ooloertdaoating) gornpoRitasi ddcordirRCtongtiong of @latfly 8 to 10 in which
preceding claim, the coloured c¢oating composition
hdls 1Y leashAnei eqlpwied Hrigmenth gORpIISs r@E eigaRicnpigment, and one

C L:t i i ] i i ne .
CBERAL ek B Pl B AT 8900 coning
paompositivhdaving ialfiret lapearid theisargini¢ piment capableedpesducing a
the, chroma of the coloured coating conposjition. 14. A

c B EH R SRPRASHIIH IR 2 eEahiy the Tettaanh segondh hues
Wef} sepfate DGR M eeS UMARMRE ¢ asmgﬁﬁlu;ﬁ{ 8{@91?2‘&% of

an optical brightener, a uorescent pignmen

plraghohobledc pigment geletive tdheNOta04Y/ WEiEB34Af the coloured coating

PCT/ EP2006/ 011942 15. A col oured coating conposition

acCBPAFHE t 0 claim 14 in which the optical brightener

or the fluorescent pignment is dispersed in the white

base paint of the coloured coating conposition. 16. A
120\ goloaredeoatingcompaspomi dccondingcto anglipnepeding 6h sihnchlat least one

cQo i Sin base coati conposition, .and.a top ... .

c At §Oogred GBRFR IS p litpescept pregnang bl pgmitite light in a
C paRRaldrigant of thel WSBR $pRerBAuEh Wbt e HcRMkesCARRAMIA of the
such that when the top coating conposition is applied
orsolappedofoating corapesittaat i ng conposition, the

phot ol um nescent conpound i ncreases the chronma of the

col oured coating

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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conposi tion such that the conbi ned col oured coating
conposition has a light reflectance value in colour

wo e@7om3f 17. A col oured coating conposition BCOBPIIEION1942
to claim 16 in which the base coating conposition has

184 T A0SR R eI GE B fc

a(tmghtbn&goxt theCflhiréBcddt fgmént ik dispbised it iR \Wﬂtd Base PAKR of the
pai nt of the base coating conposition has a |ight

r oplasEedpating epmposifirow 93. 19. A col oured coati ng
conposition according to any preceding claimin which
the col oured coating conposition is an architectural

1€ ksloaredaoating) Gorapusivh dccerdingStdidaml B EeMiprai)l 4 Bael @Bting
to walls and/or ceilings. 20. The use of a

pFOTPPEiHPRNd driop coatpBLAOMPOsitiphdn avich thedorenating compesition
COhAtERY the® ?)ﬂ&oﬂgmﬁgﬁgrﬂs 'c&lnsgund?’ such that when the top coating

composition is applied on top of the base coating composition, the
photoluminescent compound increases the chroma of the coloured coating
composition such that the combined coloured coating composition has a light

reflectance value in colour region A.

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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