22 June 2006 PHOTOLUM NESCENCE ROAD MARKI NG MATERI AL AND ROAD STRUCTURE
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The pr, gient ¢ vention
rel ates to photol um nescence road narking materials. and ctures.
More particularly, the present invention pertains to a novel

phot ol um nescence road .marking material which is useful for a marking of
a lane of a road and the |ike, has a high photol um nescence perfornance
and can find an application in a white line, or a color line of, for
exanpl e, yellow, orange or any other appropriate color by suppressing a
green col or POMEI@bYAA N BSS BN CEoRuADeMARKING NGAT EFNDADI um nescence

pigment, and a road strucinme rOHPET HgTig: novel photol um nescence
mat eri al . DESCRI PTI ON OF THE RELATED ART Heretofore, a photol um nescence

pi gnent which absorbs and stores light energy of sunlight or an electric
light and, then, emts the energy outside as |ight has well been known.
An appRACTSROSNDOOF IMEEpiTgivemrfaar a road nmar ki ng by nmaki ng use of '
excel l ent characteristics thereof that visual recognition can be obtained
at ni gheLonerForrdgen Iaveakod ace has been proposed. For exanpl e,

JP- A- 10- 82023 proposes a photol um nescence road marking material in which

a transpar emheOpr&88h t tirAR&EPET Sftre 14 gy tﬁcﬁlﬁé@él@ﬁlhé)é@%nlc% psQyi ded on a
white or yell ow base 1

marking materials and road structures. More particularly, the

present invention pertains to a novel photoluminescence road

.marking material which is useful for a marking of a lane of

a road and the like, has a high photoluminescence performance

and can find an application in a white line, or a color line

of, for example, yvellow, orange or any other appropriate color

by suppressing a green color tone regardless of concurrently

using a photoluminescence pigment, and a road structure

comprising the novel photoluminescence material.

DESCRIPTION OF THE RELATED ART
Heretofore, a photbluminescence pigment which absorbs
and stores light energy of sunlight or an electric light and,
_ then, emits the enérgy outside as light has well been known.
An application of the pigment for a road marking by making use
of excellent characteristics théreof that visual recognition
qanbeobtainedatnigﬂttimeor&xuadarkplacehasbeeﬁprOposed.
For example, JP-A-10-82023 proposes a photéluminescence road
marking material in which a transparent or semi-transparent

light scattering layver is provided on a white or vellow base




22 June 2006 | ayer and, further, a transparent or sem -transparent
phosphorescent | ayer containing a phosphorescent pignent b§1uggﬂﬁkded on
the light scattering |ayer. However, the photol um nescence road marki ng
material, which has conventionally been known, has in commobn a

phot ol um nescence performance effective for a short tine period whereby it
is difficult to realize visual recognition, which 1is held over an extended
time period. Modreover, the road marking naterial emts |ight not only at

ni ght but also at daytinme by being conpounded with the phosphorescent

pi gmenty asher elyha f oreu €xeed) €,aa €olPEpL PBE: Of o '@@ﬁim%hegﬁ%ﬂ'& ed on a
surface of aroad is tinted with green; therefore, there has been a

pr obl emHNaindhes s Had m&n&oﬁf@éfﬁi%aﬁb@%ﬁ&%zﬁggegés ef gfig%.en'tagteg iﬂgrki ng

of white. Further, there has been a en-a-pi gme

conpougﬁg@ﬁdg : i ng,. et eri for allowing it to be in a color
tone o Mi%te,(pyc%arrftol-\[/vé,)a%r%ﬁ%gg%?g%ﬂ]yn t ae¥85pprdpri ate color, a .

phosphor esce erformance . is decreased to thereby deteriorate the
phosphoresce%%“%ﬁg?%ogﬁﬁﬁéﬂ3j%%kﬁw*q?ﬁﬁ?%ﬁet%ﬁ%@ ForkeRdnPrEeradéase of the

marking. .material described in JP-A-10-82023. Wen a conpound which has
been, g@f&?ﬁdhﬁﬁergpﬁﬁi?qﬁQQ%}H%eﬁ%?%bl5“@&§'aiHé& t Tbecop@prodaced, the

phot ol um nescence property was low, and the color was densely tinted with
green 9?qﬁ€§ﬁﬂﬁﬁﬁ#%ﬁ{§%8ﬁFfBFﬁﬁﬁﬂPe§@%ﬁ%ﬁﬁ%ﬁorﬁi$§0§ﬁQ&ﬂqm#répduation
that the conpound _can_not : _
whereby it is difficult to realize visual recognition, which
isheldoveranextended time period. Moreover, the roadmarking
.material emits light not only at night but also at daytime by
being compounded with the phosphorescent pigment whereby, for
example, a color tone of a lane marking applied on a surface
of a road is_tinted w;th green; therefore, there has been a
problem that the road marking material can not be used for a
lane markingof whice. Further,therehasbeeﬁeadrawbackthat[
when a p;gment is compounded iﬁto the road marking material
for allowing it torbe.in a color tone_of white, yellow, orange
Oor any other appfopriate color, a phosphorescent performance
is decreased to thereby' deteriorate the phosphorescent
performance.
Specifically, take, for example, a case of the marking
-material described in JP-A-10-82023. When a compound which
has been recited therein as being preferable was aimed to be
reproduced, the photoluminescence property.was low, and the

éolorwasdenselytintedwithgreenbythephosphorescentpigment

whereupon it is an actual situation that the compound can not -



22 June 2006 be used for a lane marking of white. Further, in a case of the
conventional marking material, though it is applied on a2§g££ 6of a
road, non-slip performance has rarely been paid attention to; hence,
prevention of slip. which is derived fromwetting with water or staining
with .oil has been a big problemfor the road marking nmaterial using the
phot ol um nescence performance. Under these circunstances, it is an object
of thebpr esant féomnventime norisiolyeosuehicoenventional probl ens as described
above and to provide a novel photol um nescence road nmarking materi al

which is usefrulrdioir 2 ifRa kg 6F @hé amin vl el nadias Ry agei-iad, wear
resi stance or weat her resistance as well as a high photol um nescence

per f or kR ADE CARpHL D’k ARRIGRI 88 o Poa 8Ot M B P@EE@I‘REH@E but al so
various types of color lines by suppressing a green color tone and can,

furthet,, - i n Wt - <5l er nc Y -
INVENT%@ﬁb%grggﬁfgggatﬁglpbggggﬁﬁgoggégéthgﬁggﬁjgg?féggwéﬁdO%ESIgECordance

W LN LD R RASE.0h Ll RORSENE L LOYO LOMo 85 8 1 18l 0:88P8G 0L 51 he

i nvention, ereis prOV|8ed a pho dTunlnespence roa King material for
M08, IS ARG LRXCL D SRR e S A S RGBT 000 @
P anspBPene g i AR DS (y of L Pas or more at 200 bl ended,
sai d I‘ESI‘ n Under these cir‘cumstances, it is an object of therprt_as_ent
invention to solve such conveﬁtional proble-ms as describedabove
and to provide a novel photoluminescence road mar'king material
which is useful for a marking_of a lane of a road, has a required
wear resis tan'ce or weather resistance as well as a high
photoluminescence pe-rformance_z and can find a.{n application in
not only a white line, but élso various types of color lines-

by suppressing a green color tone and can, further, be imparted

with a non-slip performance.

SUMMARY OF THE INVENTION

To achieve the foregoing and other objectives and in
accordance with the purpose of the present invention, as a first
aspect of the invention, there is provided a photoluminescence
~road marking material for £orming a photoluminescence layer by
applying, on a surface of a road, a resin paste cdntaining a
transparent resin component and a 'photoluﬁinescence pigment
component, s_aid resin paste comprising: the transparent component

having a viscosity of 1 Pars or more at 20°C blended, said resin



3 22 June 2006 conponent being blended in a proportion of 7% by weight to
95% by weight of the total weight of the resin paste; angztﬁﬁé

phot ol um nescence pi gment conponent having an average particle é‘aneter of
t he phot ol um nescence pignent conponent is in a range from 10 pmto 2000
pm The resin paste may conprise the photol um nescence pignment conponent

as vel boonehiebe PigHRLAEQMPNE B -8po AD: AV &fr2ge PRNtdighe di agmt g, of the
ot her pignent conponents can be in a range of from0.1 pmto 40 pnl The

ot her &BﬁmﬁﬁbfCQﬂPQR&%hSwQBMnP%faEhéQﬁ§h¢9%§s9égqﬁﬂi sel ected from the
group consisting of: a white pigment, a yellow pignent and an orange or a

e bl GTentenh COTMAURLSLIRDLMBEAN LELA\-0! LG 1okolwm ngsoence

plgnent conponent 0 |gnent conponent’s ( can” be 3.0 or

| ess.  hune 2006 An oxi de. ofy, 3 %'c%e qf b Leonium can be
SRR S el o AT

conpoun as a Ite plgnent ‘conmpon he “oxi de or

conpl e; e oRju resin paste can be |n range of from 0. 1%
by méé%ﬁ%fgo §£%56 yghepgﬁ%tga?%goon W'the entire melght of the resin

paste. The ui scorselstl){1 of atsr%e tr anspa(r)relr)ljtflgga 18 con&

umlnescence
pigment component as well as other pigment components.

An average particle diameter of the other pigment
compcnents can berin a range of from 0.1 pm to 40 um.

The other pigment components may be at least one pigment
selected from the group consisting of: a white pigment, a
yellow pigment and an orange or a red pigment.

A compound ratio by weight (B/A)lof the photoluminescernice

pigment component (A) to the other pigment components (B) can

be 3.0 or 1less.



1 Pas (20) or nore. A content ratio of air bubbles to a unit volune of the
resin paste can be 2% or |less. The resin paste can be prepangs fpem Xi ng
under an atnosphere of a reduced pressure. The resin paste nay be
conpounded with a transparent aggregate. 5 22 June 2006 The transparent
aggregate may be at | east one nenber selected fromthe group consisting
of : silica rockgidleisetl siddmpaexandi@ ass.ziFhensin i & HeCkompbenddssed silica
and the glass have a particle dianeter can be in a range of fromO0.3 mMto
10 mm anda wrE)tebeignepoUasigshbridhta range of from 0.1 tine by weight to 6
times by weight as nuch as the entire weight of the resin paste. The

phot ol uni neseenceotPathdmiKi B Meheri akigan be aambiad ke surface of
the road. The resin paste may be applied on the surface of the road and,

bef or ez{ heok hits - epPthLdrd B3 A & drS vlrgd. 4R Jde 3SRANENAL agaregate
can be scattered to be enbedded in the photolum nescence |ayer in a state

i whi gbighe | easts one anleiohe BAAM O Ofc L D FaNSRALRNL A0gLEOAte | S

exposed. In the photol um nescence road marking naterial, 50% by volune or
nmore ofegpchpfrsuch transparent aggregate nmay be 6

The viscosity of the transparent resin component may be
1 Pa-s (20°) or more.

A content ratio of air bubbles to a unit wvolume of the
resin paste can be 2% or less.

The resin paste can be prepared by mixing under an
atmosphere of a reduced pressure.

The resin paste may be coﬁpounded with a transparent

aggregate,



22 June 2006 enbedded. The transparent aggregate nmay protrude in a range
of from0.05- nmto 5 mmfroma cured surface part of the rhegihgpaste. -
The thickness of the resin paste to be applied can be in a range of froml
mmto 5 mm The transparent aggregate can be at |east one nenber selected
fromthe group consisting of: silica rock, fused silica and glass, a
particle dianmeter thereof is in arange of from0.3 mMmmto 10 mm and a

scattering f@tiq Lhereot i S_aiggre {@nagyofbérggﬂellgggtcﬂ%nao g/ c2. In a

second aspect of the inventi ere 1S provided a photol um nescence road
mar ki nge 1BLeHl &kom PEINGANS £ORL: sIBIKIRY DRI £1] alodk) WRLER 418 Lr anspar ent

aggregate as defined above is conpounded in the resin paste, wherein the
resin ;pasfiedss applied to the surface of the road, cured and, thereafter,
a surface of the thus-cured resin paste is subjected to rough polishing or

a water-jetrid eaf et Ak emmyer@s&iir e sa face PRét g@hskhgateskn paste. 7
22 June 2006 The cured surface part of the resin paste can be .renoved by a

range ofrf 1 Qikn@Bet Oc2y MR ik & Lhheknesse A @cki @R £ oy dhansur face
thereof. In a third aspect of the invention, there is provided a

may be compounded in a range of from 0.1 time by weight to 6

times by weight as much as the entire weight of the resin paste.

The. photoluminescence road marking material c¢an be
applied on the surface of the road.

The resin paste may be applied on the surface of the
road and, before the thus-applied resin paste is cured, the
transparent aggregate can be scattered to be embedded in the
photoluminescence layer in a sﬁate in which at least one part of
a contour of the transparent aggregate is exposed.

In the photoluminescence road marking material, 50% by

volume or more of each of such transparent aggregate may be



phot ol um nescence road structure in which nay one of the above-described
road marking nmaterials is applied on a surface of a road22ﬁu$%ﬂk%
undercoat |ayer can be previously applied on the surface o € road on
whi ch the road marking material is applied. The road marking material can
be applied on the surface of the road or the white undercoat |ayer via a
primer |ayer. The surface of the road may be previously subjected to a
surfac%mggggggning treatnment. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
cross-sectional viewillustrating a series of water-jet treatnments and the
i ke; and FEg. %_is a _cross-sectional vieM/iIgusérating a seriesj§ 22 June
2006 of enbéddi ng *BFEFAEIons B S9PaRs gMtenP r855F 80ards. @ DETAPEES ‘
DESCRI PTI ON C§5THE | NV NTIO%.WhiIe t he present invent%ﬁf1g§§ features
descri B&°Bb8ve> "Fef&r ri A idw™ & tHE A& KRGt &4 g€ YFiefer r ed

enbodi nents of the invention are described in detail below Mre than
anyt hi R§>EFse, the invention is characterized by a road narking material
whi ch has a _hi gh photol um nescence performance and is useful for a | ane

mar ki ng of a0 o AMFIHET IGhee TSR RAFER FPnRe ofPRMEGtFEY R 1ine by

suppr essi ng a green color tone and, the road marking material on this
occasi 8nrange of from 1 mm to 5 mm. .

The transparent aggregate can ke at least one member
selected from the group consisting of: silica rock, fused
silica and glass, a particle diameter thereof is in a range
of from 0.3 mm te 10 mm, and a scattering ratic thereof is in
a range of from 1 kg/cm® to 30 kg/cm’.

In a second aspect of the invention, there 1s provided a
photoluminescence road marking material, being the road
marking material in which the transparent aggregate as defined
above 1is compounded in the resin paste, wherein the resin
paste is applied to the surface of the road, cured and,
thereafter, a surface o¢of the thus-cured resin paste is
subjected to rough polishing or a water-jet treatment to

remove a cured surface part of the resin paste.



is basically a road nmarking material in which a resin paste conprising a
transparent resin conponent as well as a photol um nescenge ypigmRGL
conponent is applied on a surface of a road to forma photol um nescence

| ayer. As for the transparent resin conponent, various types of
transparent resin conponents are perm ssible, so long as they can forma
resin paste, are transparent and can, further, be cured after applied on

t he su C t oad. edl e to_say, _they_ a ermssiple, so long as
t hey hglfll% (glﬁ]?%%i'lflﬁ{/acaea$ag%l gge%?lrgr Elgﬁéno]?asap? o%adl{ :Dnd % me()"]eidgg,y that is,
approprigte ostrenglh qr pardness such as weather resistance 1 ight
resistanc%, andwater resi'stance. Narious types of "transparent ~resin
conponent s, fPr e a nmethacrylic resin conmponent, an acrylic resin
conpon&ht, SAht iz a . pol yester-type resin 9 22 June 2006 conponent,
an epoxy resin_copponent, a silicone-type resin_ conponent and other
appropri at e ¥ e8i Flmc)ﬁ?rp%ﬁ%%‘fts ?éyttbee lri“%/%)rl}'sjt%t e e FPhe 5t é’rrr?l“l?iregn§‘par ent" as
used in the transparent resin conponents as well as herein is intended to
mean PREIEHIICHENG hFERdi FHTRGHETEr als miPESRc P Bhd °P6 bR tithed with
white or. any other color tones, so |long as they have a high |ight

t r ansnMR Y EHicHE SG RSTar iopd t Rer ki ABspAr BT L3 ESi ntTofRBeRd Ravi Ag a
transmttance of 70% or nore, and preferably 85%or nore, in terns of

ul t ravioretce &F & &véfi-t t ance, is used.

A white undercoat layer can be previously applied on the

Hisbsa

surface of the road on which the road marking material is
applied.
The road marking material can be applied on the surface
of the road or the white undercoat layer via a primer layer.
The surface of the road may be previously subjected to a

surface roughening treatment.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s a cross-sectional view illustrating a series
of water-jet treatments and the like; and

Fig., 2 is a cross—-sectional view illustrating a series



Since the transparent resin conponents are used for formng resin paste,
those in any state of liquid, viscous and syrup states arejp&riogsi bl e.
For this end, for exanple, those in a state in which a polynmer and a
nmononmer are mixed with each other are perm ssible. Nanely, they may be in
any state of the following states: (1) a resin (polyner) itself; (2) a
state in which a polyner and a nononer are mxed wth each other; (3) a
state in which a polyner and an oligonmer are nmxed wth each other; (4) a
state in which an oligoner and a nonomer are mixed wth each other; and

(5) a state ich n_oligoner and a nononmer are mxed with
one ané%ﬁé%?ﬁ%%&QégJ%ﬁ%Pg%%%g%H% tF%%% Fent radF he€dhPdnent as a basic
conponent which constitutes the resin paste secures adhesivity of a

phot ol um nescence | ayer for use in a lane marking and the like on a
surface of a road or perforns a role as a binder for dispersion of a

phot ol RSN REFT MR O™ AF tTHEE | TREENREONf ur t her, after  being cured,

ensures translucencg@ wat er resi stance, wear re5|stance and the |ike-
Accor di ng to Yihel§ fremToRent l@ﬂ'@@tﬁw hat fare-uremdpscantoa @bbmeconponent

to be conpounded is, being based on the entire weight of the resin paste,
from'ﬂ%é%;m%ﬁ@ﬁn now to the accompanying drawings, preferred

embodiments of the invention are described in deﬁail below.
More than anything else, the invention is characterized
" by a road marking material which has a high photoluminescence
performance and is useful for a lane marking of a road and thé
like as a white line or any other color line by suppressing
‘agreencolortoneand,theroadmarkingmaterialonthisoccasion
is basically a road marking material in which a resin paste
comprising a transparent resin component as well as a
photoluminescence pigment component is applied on a surface
of a road to form a photoluminescence layer.

As for the transparent resin component, various types
of‘transparent resin compbnents are permissible, so léng as
they can form a resin paste, are transparent and can, further,
be cured afte: applied on the surface of the road. Needless

.to say, they are permissible, so long as they‘ha?e durability
as a lane marking of a road and thé 1ike, that is, appropriate
strength or hardness such as weather ;ésistance, light
resistance, andwaterresistance. Varioustypesof transparent
resin components, for exaﬁple, a methacrylic resin component,

anacrylicresincomponent, anunsaturatedpolyester-typeresin



to 95% by weight, and nore preferably from 15% by weight to 60% by wei ght.
~When the quantity thereof is nore than 95% by weight, siB6g,a Rjggnent
conponent or aphot ol um nescencepi gnent conponent is not allowed to be
sufficiently conpounded, a high photol um nescence perfornmance cannot be
obt ai ned. When a surface hardness, wear resistance or the like as the
marking material on the surface of the road on which autonotive vehicles
rTun i.s taken into consideration, it is preferable froma practical
standpoint that the quantity is 60% by weight or less _ On the other hand,

uhen t BerguaRid Y 0f ddiBd T ADSPAT EBhoDRSRD . SOMRANENL, 0 fe. compounded i's

excessively low as being 1ess than y Wwel ght’, ent Thaste is
appl i eqog@ %@its%lf“?c% oefr t h§ road.as the | ane marking and the like, it
=} 3 A .
becores “arfficul to o 5Bt n pgﬁpirll@l%?ntr%%%yvémﬁr} ot hmayatls
resi stange %@d te%lhe | i ke as the photol um nescence |ayer. Although varied
according £ heE types of the transparent resin conponents, 11 22 June 2006
when t he resiE paste is directly applied on a surface of a road base, for
exanpl e, a sUPfate™®Bf CTHARTRAERE " S Werscénothasprrmsparene qpmint ity of
the transparent resin is ordinarily 20% by weight or nore, whereas, when
appl i eG°PPRREDSE AEr “PaYeRS heTedn grefloftainided 5% meamwigtitare nor e. More
practically, in a case of a direct application, in order to have a
requi r BELRPEgRidRNisl thyight tranemb] terexth esidv eosh e enigt hetlov i tie widad: base or a
favorabl e surface hardness and, further have the wear resistance, the
or.any other color tones, so long as they have a high light
transmittance. Ordinarily, the transﬁarent resin component
having a transmittance of 70% or more, and pfeferably 85% or
more, in terms of ultraviolet ray transmittance, is used.
Since the transparent resin components are used for
forming resin paste, those in any state of liquid, viscous and
Syrup states are permissible. For this end, for example, those
in a state in which a polymer and a monomer are mixed with each
other are permissible. Namely, they may be in any state of
the following states:
{1) a resin (polymer) itself;
(2} a state in which a polymer and a monomer are mixed
with edch other;
{3) a state in which a polymer and an oligomer are mixed
with each other;
{4) a state in which an oligomer and a monomer are mixed
with each other; and

{5) a state in which a polymer, an oligomer and a monomer

are mixed with one another.

10



wat er resi.stance and the hi gh photol um nescence performance, it is nore
preferabl e that the quantity is in a range of from 20% by, yW&igihet o 40% by
wei ght. Further, viscosity of the transparent resin conponent 15
preferably 1 Pa-s or nore (20C) , and nore preferably 3 Pa-s or nore
(20C). By usingthe transparent resin conponent having such a relatively

hi gh viscosity, it is made possible that the photol um nescence pignent
conponent having a relatively large particle dianeter in which -a higher
phot ol um nescence performance can be expected is uniformy dispersed

wher eupon I 0 inescenc erformance as a road marking
mat eri al af?géggg?hgggﬁﬁgl %%% goﬁ gpﬁ?g&g5ﬁgﬁﬁﬁﬂEPT?@P?ng%ﬁgﬁ adj ust
resin conponent _t hereof but al so, for

the visgosity, plLsthe, t ransnarent [ Lhet ec
exanpl 827Dy "E6REr o FPng T rat | PHFTR pOTTHETS t 02 ANRBAYMEY | Afa State of
being m xed wi th each other. For exanple, in a case of an MVA resin
corrpon& Ih?, VRBLREFEGRES DIV IhfL U6 b1 3 lepeuparhian and e dikRl t subi shi
Rayon Co., Ltd. or the |like) in a state in which an MVA polyner and an MVA
nonone?? 2 &V GRSeeet fi TR daE P estiramcanobe sty bdnde rafosHowpeirsidable 1 in
relation to a content ratio of the MVA polynmer therein. Table 1 Viscosity
Pa-s 20CedmerelintiostaryyE Rfgmmie poldyree 11x628nd, further, after

being cured, ensures translucency, water resistance, wear

‘resistance and the like. Accordingtotheinvention;aqnantity

~of the transparent resin componeﬁt to be compounded is, being

based on the entire weight: of the résin paste, from 7% by weight -

to 95% by weight, and more preferably from 15% by weight Eo

60% by weight. When the qUantity thereof is more than 95% by

weight,sinceapigmentcomponentoraphotoluminescencepigment

component is not allowed to be sufficiently compounded, a high

photeocluminescence performance cannot be obtained. When a

surface hardness, wear resistance or the like as the marking

material on the surface of the road on which automotive vehicles

run is taken into consideration, it is preferable from a

'practicalstandpointthatthequantityis60%byumighto:1ess-

Onr the other hand, when the guantity of the transparent resin

component to be compounded is excessively low as being less

"than 7% by weight, when the resin paste .is applied on the surface

of the road as the lanemarking and the like, it becomes difficult

to obtain a sufficient adhesive strength, water resistance and

the 1like as_the photoluminescence layer. Although varied

according to the types of the transparent resin components,

11



2.027 3.329 5.531 10.033 14. 035 However, when the viscosity is excessively

high, it becones practically difficult to mx the photol gipesspace
pignent and the like into the resin paste and to performan operation of
or a work of a uniformdispersion. For this reason, as a tenporary
reference, it is considered that an uppernost |imt of the viscosity is
set to be about 100 Pa-s (20C) The transparent resin conponent as descri bed
above is mxed with the phosphorescent pignent conponent to constitute
the resin paste. Thus-constituted resin paste may further contain any of

the f i n e r__pignment conponents_ transparent aggregates.
| t goiﬂ%t&%u%%gg% ﬁgg{?ﬁa]té %t%ﬁéa%tggnﬁgﬁgﬁf? Hah St acaeoggea-‘(f i bed
conponent s, ffor exan}t_)l e, a curi ng catal yst, 13 22 June 2006 a curing

auxi | I8ty agEnt STANT e AsTHY T AT 0SS MY BYEROT af LrdiaGeaef e aldy
deteriqgration preventive agent, an anti-fungus  agent and the |ike, may
opt i ondlF FUBE Laddedt 81 G SR tHEy T e8bHct O F A RARGE YA brumsdsd tand
effectiveness of the invention. It is considered that, as the

phot Ol%fﬁ‘égéend@%%nt'“’hen applied via a primer layer, it is

preferably 15% by weight or more. More practically, in a case
of adirectapplication, inorder to hav.e arequiredhigh densi.ty,
a favorable adhesive strength to the road base Orr a favorable
:surface hardness and, further have the wear resistance, the
water resistance and the hig‘h photroluminéscence performance,
it is more preferable that the gquantity is in a range of from
20% by weight to 40% by weight.
Further, viscosity of the transparent resin component
is preferably 1 Pa's or more (20°C), and more preferably 3 Pa‘s
ormore (20°C). Byusing the transparent resin component having

éuch.a relatively high viscosity, it is made poésible that the
phqtoluminescence pigment component having a relatively large
partiéle diamete; in which a higher  photoluminéstencé
performance can be expected is uniformly dispersed whergupon
an excellent photolumineséence performance as a road mgrking
maté;ial afrer béing cured can be realized.

Not only the type can adjust the wviscosity of the
transparent resiﬁ component thereof but also, for example, by
éontrolling 4 ratio of a polymer to a monomer in a state of
being mixed with each other.

For example, ina caseof an MMA resin component, viscosity
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-to be mxed to the transparent resin conponent, not only known pignents,
but al so commercially available pignments and various types ypfe fjdaer
appropriate pignments are put in use. Exanples of these pignments include a
strontium al um nate-type material and a zinc sulfide-type material. The
photol um nescence pignments having an average particle dianeter of 10 pm or
nore are usable. According to the invention, the average dianeter thereof
is preferably from20 pmto 2000 pm and nore preferably from 30 pmto 300
pm Those having a particle di arret er of as large as 100 ,um or nore can

al so be: py ef I bl y it.has not been easy to use , the

phot oltﬁm hes ‘gce(ap‘fag%anlffba‘% Q’é]ut{:% PRirRE RAYAR F2 e Id%l%nﬁ%rthe This is
because, t it has beep difficult to uniformy disperse the

phot olsltﬁﬁ?\es%%n%esb?bﬁeh’f‘ Tﬁ]é%FHgthB‘MIAaP@éYE‘é’Ft Péide andiMHetmanongcor di ng to
the invention, the photo |uninescence pignment having a relatively large
parti ¢t%e® dhred ef L WRi eACha’thesnvant Penakily sseen agi fshicoul tint e euni form y
di spersed can be uniformy dispersed in the resin paste by using the
transﬂarléhtrql%ﬁlrp%d?ﬁ)@nt?@mw Mg S e fa uhel aMav pohlivgle 142X aliune 2006
viscosity as 1 Pa-s or nore (20C) and, as a result, a uniformy dispersed
road marking material is allowed to be real i zed. By the fact that the use

- of the phot ol um nescence pi gnent conponent having a rel ativel y | ar ge

particle diameter has been Table 1
Viscosity Pa-s (20°C) Content ratio (wt%) of MMA polymer
: 1.5 25 '

2.0 27
. 33 : 29

5.5 31

10.0 33

14.0 35

However, when the wviscosity is excessively high, it
beéomes practically difficulﬁ to mix the photoluminescence
pigment and the like into the resin paste and to perform. an
dpeiationofcn:aworkofeauniformdispershnL For this reason,
as a temporary reference, it is considered that an uppermost’
limit of the viscosity is set‘to be about 100 Pa's (20°C).

The transparent resin compenent as described above is
mixédnwith.the phosphorescent pigment cﬁmponent to constitute
the resin paste. Thus-constituted Tresin paste may further
rcontain any of the following components:

other pigment components

Lransparent aggregates.

It goes without saying that other components than the

- above-described components, for example, a curing catalyst,

13



made possible, a larger energy is absorbed in the photolum nescence

pi gnent conponent whereupon retention of the [light-enitting ;ngLiqjsmance
for an extended tine period has been nmade possible. A quantity of the
phot ol um nescence pi gnment conponent to be conpounded is ordinarily

. preferably 5% by weight or nore based on the entire weight of the resin
paste. Wien it is less than 5%yweight, it is difficult to obtain a
required sufficient photolum nescence function. Further, according to the
invention, as a tenporary reference of the photol um nescence function, it
IS consaj dcered time period for_retaini n% g light em ssion froma

| that.a, _
sat ur at’l on sta ealdléﬁg%gtrgd A5 a8 B PRGS 208 P HGh iR DBt hor #RI | i ght
source to brightness of 3.ncd/n2 that is a lower limt at_which a human
i ndi vi dUt 0P A S 08K IR rEToYR ZEOR PrERRddv et I an BulsreeR ti sEpreRer abl y 8
hours or nmore. Fromthis standpoint, a conpounding ratio of the
phot ol GASTEs et R ilgein tonponehenably hee taddepasentongsan thaponent i s
sel ected taking into consideration conmbinations with other conponents.
Fur t hedvopet it ning @ koeorwrrpescartef feadimanksng £ mheinatnateor di ng to
t he i nvention, other pignent conponents 15 22 June 2006 may optionally be
m xed t oget hért wstdprhedphed ot hmt nesc eheephptgheni nesapanend i ghemei ght
ratio (B/A) of the photolum nescence pignment conponent (A) to other
pi gmentto be mixed to the transparent resin component, not only known
pigments, but also commercially available pigments and various
types of other appropriate pigments are put in use. Examples
of these pigments include a gstrontium aluminate-type material
and a zinc sulfide-type material. The photoluminescence
pigments having an average particle diameter of 10 um or more
are usable. According to the invention, the average diameter
thereof is preferably from 20 um to 2000 pum, and more preferably
from 30 pym to 300 pum. Those having a particle diameter of as
large as 100 gm or more can also be preferably used.
Heretofore, it has not been easy to wuse  the
photoluminescencepigment having sucha largeparticlediameter.
This is because that it has beendifficult to uniformly disperse
R the photoluminescence pigment having the large particle
diameter,
According tothe invention, the photoluminescence pigment
having a relatively large particle diameter which has
conventionally been difficult to be uniformly dispersed can

be. uniformly dispersed in the resin paste by using the

transparent resin component having such a relative high
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conponents (B) is ordinarily preferably 3.0 or less. Wen the ratio is
more than 3.0, the other pignent conponents, nost of whigh jgiedgaor ganic
particles, conceals the photol um nescence pignment conponent er eby
phosphorescence performed by absorbing Iight from outside and a subsequent
l'ight-emtting action are hindered. As for the other pignent conponents,

t hose having various types of color tones may be usable. For use in the

| ane marking and the like, as representative exanples, a white pignment, a
yel | ow pi gnment, an orange pignment and a red pignent are illustrated. As

for the.white pi n for exanple, a zirconium oxide-type pignment, a
titani%ﬁ?%ﬁ?ﬁ5§f§g§ E?ﬁh@ﬁi?oﬁé?t%QJﬁgﬁﬁﬂﬁ'HVHPO&?ﬁ%leﬁéﬂﬁ Wl vand t he

i ke ar e illus rate%. Angng ot her _things, .the white_ pignment conprising any
one of “bXf TEZ= of O2OnPrekbei Basesheh as 2ilfeysida tezbrcmiadhzaski de),

zircon (zirconiumsilicate) and the like is preferable fromthe
st andpoi nt Y &PEnbR 6F UriHesEeritee offf eee m@rtialadnitess encamlilgrent
conceal ment of light than other pignents. As for the yellow pignment, for
exanpl €MRPROHE Hpelinsiva rebdid ved yaldnoe pairdkelle dianpurryisd ¢ dweand t he
like are illustrated. As for the orange or red pignent, col cothar,
cadnmi umded, pepbybdenuma edlanget heehitkgyared | latsisated. 16 22hdune 2006
Various types of pignments having other colors than the above-descri bed
col or yhstuwhumsn 6 cencgreamert ackpandnatwiesSeupon retention of the
‘flight-emittingperformanceforanextendedtimeperiodhasbeen
made possible.
A quantity of the photoluminescence pigment component’
to be compounded is ordinarily preferably 5% by*weigﬁtcn:more
based on the entire weight of the resin paste. When it is lesé
than 5% by weight, itisdifficult toobtaina requiredsufficient
photoluminescence function.
Further, according to the ipnvention, as a temporary
reference of the photoluminescence function, it is considered
that a time period for retaining a light emission from a
saturation state generated by irradiating 200Lx from a D605
normal light source to brightness of 3 med/m? that is a lower
limit at which a human individual caﬁ visually recognize a
contour of a subject is_preferably'B hours or more. From this
standpoint, a compounding ratio of the photcocluminescence
pigmentcomponenttothetransparentresincomponeﬂtisselected
taking into consideration combinations with other components.

Furthermore, in the photoluminescence road marking

material according to the invention, other pigment components
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may of course be considered. In.regard to these pignent conponents, they

may .be used either individually or in any conbinations t5§5§§gzmﬁyen any
is

one of the above-descri bed oxides or conplex oxides of zirconium
conpounded as a white pignent, a quantity thereof is preferably in a range
of fromO. 1% by weight to S. 0% by weight based on the entire wei ght of
the resin paste. As for the other pignment conponents, it is preferable

that an average particle size thereof is ordinarily in a range of fromO0.1
pmto 40 pm This is because that, when the average particle dianeter is
nore than 40 pm there are sone cases in which the photol um nescence

pi gment®agoRnetta Ly |[hapteed ettt cal e bye theseo pigimatceorponent s.

It goes without saying that an organic pignment can optionally be

- conpoundesdit hecompgaehdr. wi t hAanyeighof theid nofBAn) c pifgnmemhs or

al one. Further, according to the invention, a transparent aggregate, for
exanpl ehddidliwel tockenge aps gmenyst abhposequarta Otot ke-Hd:Kepngyehe m xed.
The transparent aggregate is effective not only for inparting a cured body

as a r eathpardd g (Bat &5 idtd w4 i By pesicaalh1pear hos FanGss SUGHas 8= equi red
strength or an wear resistance but also for performng a role of

magni f iatg A iphabekUhARSEENC & h ORI 9 gaferddN8oRBOLAILWE NEScENEe Pi gment
by allowing light 17 22 June 2006 to pass through apart icle thereof or to
be subjsgGtedata ﬁngfﬁaﬁﬂé%%rticles,-conceals1ﬂuephotoluminescence
pigment"component whereby phosphorescence performed by
‘absorbing light from outside and a-subsequent light—emi;ting
action are hindered.
JMSfortheotherpigmentcomponents,thosehavingvarious
types of color tones may be us.-;ible- "For use in the lane marking
and the like, as representative examples, a white pigment, a
vellow pigment, an orange pigment and a red pigment are
illustrated. Asforthewhiﬁepiément,forexample,azirconium
oxide-typepigment,atitaniumoxide—typepigment,analuminum
hydroxide-type pigment and the like are i;}ustrated. aAmong
other things, the white pigment comprising aﬁy one of oxides
or complex oxides sﬁch‘aé zirconia (zirconium oxide), zircon
(zirconium silicate)-énd tﬁe like is.preferable from the
standpoint of a photoluminescence effect derived froma smaller
concealment of liéht than other @igments.
As for the yellow pigment, for example, chrome yellow,
cadmium.yellow,_nickel titanium yellow and ﬁhe like are

illustrated. As for the orange or red pigment, colcothar,

cadmium red, molybdenum red and the like are illustrated.
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reflection on a surface boundary thereof, due to transparency of the
transparent aggregate. \WWat's nore, conpounding the transpaient,adgregate,

as described later, contributes to enhance not only a photolum nescence
function by applying the resin paste to a surface of the road, curing the
thus-applied resin paste and subsequently subjecting the thus-cured resin
paste to rough polishing or a surface roughening treatnent by a water-jet
treatnment but also a non-slip performance as the road marking nmaterial.
For such transparent aggregates, particularly the silica rock and gl ass
are preferable whereupon they may-be used either individually or in
conbi natAGP YA pEPEFcI Rt dPHAEEETS hBpEsnY |ethesf eralstys i khen abge of from
0.3 mMmto 10 mmand a quantity thereof to be conpounded is preferably in a
range GPTIORT T iRgheBpniei giehtas @ iusrgipemebdhckasnduchhasst he
entire weight of the resin paste.. \Wen the particle dianmeter is less than
0.3 NMMMGrY seiEhcoroApolredi Pensbdeesd. t han Gcedaitd meoby-hweighpigmenaddition
effect thereof can not be nuch expected. Wien the particle dianeter is
more t kamptGiemmsor ey conpoundingdi eimnee tihan 8 duames, byr wei ght, _
strength and the like of a nolded body is liable to be deteriorated; this
Si t uat icembisandbofsavtaeatiof.. Ot her than these transparent aggregates,
inorganic fillers maybe conpounded. A particle dianmeter thereof is |ess 18
22 June 2006when any one of the above-described oxides or complex
oxides of zirconium is compounded as a white pigment, a quantity
thereof is preferably in a range of from 0.1% by weight to 5.0%
by weight based on the entire weight of the resin paste.
As for the other pigment components, it is preferable
that an average particle size thereof is ordinarily in a range
of from 0.1 pm to 40 um. This is because that, when the average
particle diameter is more than 40 um, there are some cases in
which the photoluminescence pigment component is liable to be
concealed by these pigment components.
It goes without saying that an organic pigment can
optionally be compounded either together with any oﬁe of- the .
inorganic pigments or alone. Further, according to the
invention, a transparent aggregate, for example, silica'ro,ck,
.glass, crystalline quartz or the like may be mixed.
The transparent 'aggregate- is effective not only for
_ imparting a cured body as a road marking materilal with a physical
performance such as a required strength or an wear resistance

but also for performing a role of magnifving a photoluminescence

operation of the photoluminescence plgment by allowing light
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than 0.1 mm and exanples of the inorganic fillers include fused silica
powders, quartz (silica rock) powders, calcium carbonate,

hydr oxi de, plastic powders, glass powders and the like. Ir?zﬁhgghﬁﬁgn

phot ol um nescence road marking nmaterial according to the invention, for
exanpl e, the transparent resin conponent as described above is mxed with
t he phot.ol um nescence pignent conponent or a conponent conprising the

phot ol um nescence pignent conponent and at | east one nmenber sel ected from
the group consisting of the other pignent conponents and the transparent
aggregates to prepare the resin paste. On this occasion, such preparation
byrnx?%BaF§§§¥O%%H?BﬁEF9Clﬁﬁﬂ%%ﬁﬁfP&ﬁﬂb%ﬁﬁhﬁeCAmﬁEPéﬁhéﬁWﬂﬂ@@s usi ng
t he photol um nescence pignment having a relatively |large particle dianeter
and t e EFamshan e ar égrgaéén%@ﬁ@ﬁ@rhawewgeoa Mugh tovitseosivtyreasyva mat ri x
for uniformy dispersing such photolum nescence pignent is -particularly

i npor teht thEnphatseat ¢yt speskeggref.i rehaof s ahdbref orompeunaiove-tdescr i bed
preparation prepared according to the invention, a nmethod conpri sing

setti ngrangontent rghiregafteai ras babbtesbta aauwrird, vebuaeibfitkhe tesin paste
to be 2%or less is provided. At the time of preparation by m Xing,

stirridighdisce oicti Ballyl ¥ EORMEGICHLEN WHEERYR O R 61 bk b NG fONdidd @Rl S tO be
set such that the content ratio of the air bubbles cones to be 2%or |ess.
Thus, lsﬁﬁﬁtﬂa@'té)ftoaaséﬂlfféﬂg SeViE® rdafe BUMGly tBe thus-applied
resin paste and subsequently subjecting the thus-cured resin
, .pas‘te to rough\ polishing or a surface roughening treatment by
a water—j‘et treatment “but: also a non-slip péz_-“formance as the
road marking material.

For such transparent aggregates, particularly the silica
rock and glass are preferable whereupon they may.be used either
individually or in combination. A particle diameter thereof
is préferably in a range of from 0.3 mm to 10 mm and a quantity
thereof to be compounded is preferably in a range of from 0.1
time by weight to 6 times by weight as much as the entire weight

. of the resin paste.

When the particle diameter_is less than 0.3 mm or such
compounding is less than 0.1 time by weight, an addition effect
thereof can not be much expected. When the particle diameter
is more than 10 mm or the compounding is more than 6 times by
weight, strength and the like of a molded body is liable to
be deteriocorated; this situation is not favorable.

Other _thar_l these transparent éggregates,l inorganic

fillers may be compounded. A particle diameter thereof is less
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22 June 2006 of revolutions thereof at the tinme of stirring, an atnosphere
at the tinme of stirring and the like are controlled. As mysipQ RpsStirring
goes on, air bubbles are generated. Then, there is caused a problemin

whi ch the pignment conmponent having a relatively smaller particle dianmeter
or a smaller specific gravity than the photol um nescence pignment conponent
rises to a surface of a preparation prepared by mxing at the tinme of
nol di ng the preparation along with renmai ning air bubbles to thereby tend
to conceal the photol um nescence pignment conponent. When the content ratio
of the_air bubbles to a unit volume of such preparation prepared by m xing
i s sonkffhds NBFeA Rt FARBRA e Of rdib e ore apd céi L ked sf ori wde i useceal nent
can not _be neglected. In order to control the content ratio of the air
bubbl e811lifg HoyastFsacgilsE LEd Spidyar eody) wiowidey sundel c aupresdona teduced
froma normal pressure by 50 kPa or nore. By conducting mxing in an

at nos padneiphnd videduciatl ppéss ti e poweieaisni 9z 9§ pove eaisranduhbligskecan

ef fectively be suppressed. Wien a rate of such pressure reduction is
smal |, an effechet phbeoteninedcbnomsimhna PkeagULLr & LML hicB riag nROt
sufficiently exhibited. Further, the content ratio of the air bubbles can

be measuwedibyeneaskr,i POraHatdie 0Envot ti®s pHUSE i of bBgonRhgparation
to be generated when an inside of a vessel is filled wth the preparation
and, taemiesdt iAMLDIPBOEL] k ni@MGeenhe 10G ¢ JiRG TR & NOLFBl RLESSUr €.
. component or a component comprising the photoluminescence
'pigment cbmponent and at least one member selected from the
gioup consisting of the other pigment components and the
transparent aggregates to prepare the resin paste.

On this occasion; such preparation by mixing is an
extf;mely important requirement. Among.other_things, using
the photoluminescence pigment having a relatively large
particle diameter‘ana the Eransparent resin component having
a2 high viscosity as a matrix for uniformly dispersing such
photoluminescence pigment is particularly important.

Emphaticélly_ speaking, first of all, for the
above-described preparation prepared according to the
invention, a méthod comprising setting a content ratio of air.
bubbles to a unit volume of the resin paste to be 2% or less
is provided.

At the time of preparation by nﬁxing, stirring 1is
ordinarily condugtgd whereupon a stirring condition is to be

set such that the content ratio of the air bubbles comes to

bez%rnrless- Thus,seiectionofzistirringdevice,thenumber
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20 22 June 2006 Furthernore, in order to enhance the photol um nescence
performance, it is also effective to suppress a contaninabbgﬂneéakyture of
foreign matter) at the time of the preparation by mxing. Partrcularly, it
is preferable that the m xture of the foreign matter such as netal from
the stirring device is suppressed as nuch as possible. For this end, it is
effective to arrange a surface hardness of an inner surface of a m xing
vessel or a stirring blade constituting a m xing apparatus to be hi gher
than the hardness of the pignment or transparent aggregate _ Asa conveni ent
met hod, . it fective to use the nixiggbvesseL with the inner surface

it f
or the %t irrer"riorsﬁil Htfe CVELd ™ Hhe -t Pardpatdnt 188 - WAkt 2EMesRBRFAg
material . perforning such arrangement, even when a small quantity of
the fordi gritSett®F ¢ f xB8: 29 meRd phipe ol e mese erreet petiedmance i s scarcely
or not at all influenced. Exanples of transparent or white covering
materials il BA&E1R9 ARiSHdTE i anealami aarfusd depesieteenéirdmedr a
ceramc plate, glass, silicone rubber, a silicone resin, a fluorocarbon
resin, HWeMviheyseisesinsafd phebllickei n Wie ateshe pashenprepapedeRy m Xi ng
in a manner as described above is applied on the surface of the road by an
appr ophisatierg reet heta ahdelvhenaltaregdarAdeardidighetdrhe ¥ aadsh®r kéAg
material having a predeterm ned shape in which the photol um nescence
specificgravitythanthe;ﬁmtoluminescencepigmentcomponent
rises to a surface of a preparation prepared by mixing at the
timeofumldingthepreparationalongwithremainingairbubbles
to thereby tend to conceal the photoluminescence pigment
component. When the content ratio of the air bubbles to a unit
~volume of such preparation prepared by mixing is sometimes more
than 2%, a trouble to be derived from such concealment can not
" be neglected.
In order to control the content ratio of the air bubbles,
it is effective to prepare by mixing under a pressure reduced
from a normal pressure by 50 kPa or more. By conducting mixing
in an atmosphere of a reduced pressure, remaining of the air
- bubbles can effectively be suppressed. When a rate of such
pressure reduction is small, an effect to be derived from such
pressure reduction is not sufficiently exhibited.
Further, the content ratioc of the air bubbles can be
measured by measuring a ratio of volume reduction of the
 preparation to be generated when an inside of a vessel ié filled

with the preparation and, then, an atmosphere is reduced by

100 kPa from a normal pressure.
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| ayer is formed and a road structure which is integrated with 21 22 June

2006 the road marking material after it is applied there092§6%ﬂﬁ@glized.
In relation to an application on the surface of the road "anh ubsequent

curing on site, a certain nunber of inportant proposals are made accordi ng
to the invention. A first proposal is, as described above, that the resin
paste is mxed with the transparent aggregate and, then, the .resultant
resin paste is applied on the surface of the road, cured and, thereafter,
a surface layer part of the resultant cured body is subjected to rough
polishing or_a gﬁ%?%%%et .treatnment. As described above, as the resin paste

is applied, {he& fit toMpohentt hadAgG<s §hel PhpaPLraiecgicamseer ot her
t han thefghotoluninescence pigment rises to the surface part of the resin
past e BRYU-CABEBFEr ngt 5 EdReset bepe tifehe MUPRIieRT ithapedamine tilker eby
sonetines conceal the |light transmssion or Ilight-enmission for the
phosphtREEERRE 2 £ et itit aftfesomatiobhe caima ot tdeneglepetred, i drt biys
effective that the surface of the cured body is subjected to.rough
pol i sHF¥- 8¢ - a Riettercyketrlyr ebt nentptof e paidVe shsonckal magchagebs(part). In
ot her words, for exanple, as a cross-section is schematically shown in
Fi g. 1the heotebarsperiEmr aggriegat edtsl from the stirring device is '
suppressed as much as poésible.
For this end, it is effective toarrange a surface hardness
of an inner surface of a mixing vessel or a stirring blade
constituting a mixing apparatus to be higher than the hardness'A
ofthepigmentortransparentaggregate. As a convenient method,
it is effective to use the mixing vessel with the inner surface
or the stirring blade covered with a transparent or white
covering material. By performing such arrangement., even when
a small quantity of the Fforeign matter is mixed, the
photoluminescence performance is scarcely in: not at all
influenced.
Examples of Lransparent or white covering materials
includealamiqateofanaluminafuse-depositedfihnoraceramic
plate, glass, silicone rubber, a silicone resin, a fluorocarbon
resin, an MMA-type resin and the like.
The resinpaste preparedbymixing in a manner as described
above is applied on the surface of the road by an appropriate
methodand, then, cured. Accordingly, theroadmarkingmaterial

having a predetermined shape in which the photoluminescence

layer is formed and a road structure which is integrated with
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previ ously conpounded to the resin paste and, after the resultant resin
‘paste is applied on the surface of the road (1) and cured, 8Eg &ﬂfface of
t he phot ol um nescence layer (2) containing the 22 22 June2%6r %ransparent
aggregate (3) is subjected to rough polishing (A) or a water-jet treatnent
(B) to partially renove only a surface cured part of the resin paste.
After the resin paste is applied, a concealing property thereof, that is,
a light shielding property thereof is large and, further, the pignment
conponent having a small particle dianmeter is likely to be accumul ated on
the surface part thereof. A concealing |layer (4) formed by accumul ating
such pitdifentca@ofpbhens détatiicriatabtehel phds okpmiliest driver oy forerance
since the transmi ssion of light is shielded. The rough polishing or the
wat er - jrsta izt nent is effective in enhancing the photol um nescence

per formance by renoving the concealing |ayer (4). In either case of the
wat er-j et trdat redtcdnd thean auglh iquodiicshbagrhé sarfiere toF EQBOYES 4 he
concealing layer (4), it is preferable that a range of from0.1 mMmmto 2 nmm

in a thikeesse@igBCidual demay es theasyefagenCtiflePast Bhpdheadesin
paste. Further, -as for A device for perform ng the rough polishing,

vari oUpdoRamef devigefe WdddZding el atiomaledplisghing and the like by a
di sk provided with dianond nmay be adopted. Forming an irregular surface by
a surface panf g5 @t PBAbosal is, as described above, that the resin

paste is mixed with the transparent aggregate and, then, the

..resultant resin paste 1is appl.ieG on the surface of {;he‘ réadl,

cured and, thereafter, a surfacé layer part of the resultant

cured body is subjected to rough polishing or a watre-r—'jet

treatment.

As descfibed above, as the resin paste is applied, the

.pi-;gmént component having a small particle diameter other than

the photoluminescence pigment rises to the surface part of the

resin paste and, accordingly, comes to be unevénly distributed

to thereby sometimes conceal the 1light transmission or

Iight—e_migsion for the phosphor_eséence. When .suc:h phenomenon

can not be neglected, it is effective that the surface of the

cured body is subjeqted o rough polishing or a water-jet

treatment to remove a concealing layer {(part).

In other words,‘ for examﬁle,r as a cross-section is
schematically shown in Fig. 1, the transpa;"ent aggregate is
previously compounded to the re_s_in pasteand, after theresultant

‘resin paste is applied on the surface of the road {1} and cured,

the surface of the photoluminescence layer (2) containing the
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and, particularly, the water-jet treatnent as described above wll
effectively inpart the photol um nescence road marki ng natggig%?ﬁﬁﬁording to
the invention with the non-slip performance. 23 22 June 2 é urt her nor e,
according to the invention, the sane enhancenent of the photol um nescence
performance and the non-slip performance as in the case in which the
transparent aggregate is previously conpounded in the resin paste can be
realized by first applying the resin paste on a road base and, then,
scattering the transparent aggregate on the thus-applied resin paste and,
thereafter, enbedding the transparent aggregate in the photol um nescence

| ayer $FPRSRRERREIGFIRENCAt{Aedst Sabpariedfta xymtbeeiikdriast (A4 exposed.
Nanely, for exanple, as a partial cross-section thereof is schematically
shown 9harFytep;J ehe-Sraineted B r apsparteml laggeegaeeci By 4 suréabedded in

t he photo | um nescence | ayer (2) which has been formed by curing the resin
past e @ftet parwast appdi edsom pasteoad base (1) whereupon at |east a part
of a contaour thereof is exposed outside fromthe surface of the

phot ol unm nescinee dhay ees(i) padhe isansparent saggnegatengnptbpsregcasi on is
in a natural stone-like shape and a contour thereof is by far |arger than

that ofhdhesphaitelwidisnescenger R IEN i oW b d 1Sc £ empoted st parghe resin

‘paste. The transparent aggregate is also large in both strength and

har dnegsy andid h &t | | €fe NOCkmeAtSEEMSEHELR having a small particle
diameterislikelytobeaccumulatedonthesurfacepartthereof.

A concealing layer (4) foimed_by accumulating such pigment
component—deteriorates the photélumineséence performance,
since the transmission of 1light is shielded. The.rough
polishing or the water-jet treatment is effective in enhancing
the photoluminescence performance byrremoving the concealing
layer (4).

In either case of the water-jet treatment and the rough
polishing, in order to remove the‘concealing laver (4)., it is
preferable that a range of from 0.1 mm to 2 mm in a thickness
direction ;emovés_the surface cured part of the resin paste.

Further, as foradevice forperforming the roughpeolishing,
various types of devices.utilizing rotational polishing and
the like by a disk provided with diamond may be adopted.

Forming an irregular surface by a surface part treatment
and, particularly, the water-jet treatment as describéd.above
will efféctively_impart the photoluminescence road marking

material according to the invention with the non-slip

performance.
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gl ass or the |like which each have a so-call ed aggregate property
Practically, it is preferably. considered fromthe standpg%@ﬁ qimghysical
properties such as strength and peeling resistance genera ed“%y ei ng
adhered to and integrated with the photol um nescence |ayer (2), an
incremental effect (as 24 22 June 2006 conpared with a case in which the
transparent aggregate is not scattered) of the photol um nescence
performance and the like that 50% by volunme or nore of the contour of
these silica rock, fused silica and glass is enbedded in the
photolum’nescenc%t | ayer (2) or from0.1 mmtqQq 5 mmthereof in height is

exposed out SPFENHEG ST BEECSF T¥ephBt i AGYESTEER ay &P S 252REur t her
it is considered that the particle dianeter is preferably in a range of
from 0SB3PRMGET SRS nRif &ftF nbRetplEréRgEIcPncs PeBhyEraBEef g 2tbenm to 3.0
mm It is considered that a quantity of the transparent aggregate to be
scat t ere® -isd iith P& Iifgiganste fsodnl thg/ catet dn GOiKy/ ehe, tomesphreeetably in a
range of from3 kg/cn2 to 10 kg/cnZ. Further, as for thickness of the
phot ol egorescdrce sl ayeviol2)ly sbrpoughiidd insthet rpaiti pabael yahi neted, but
it is considered that the thickness is in a range of from1l mmto As for
t he praetildaledappl ftastappafimy dihe deedinnppasteon iz rapyd badeoanéihe road
base (1), the transparent aggregate (3) is scattered on the thus-applied
resin pashe ybateetbfgrasd Brapapheent s§dtbghbedSthkerlnis hobdi ngafl ow
ability or being half ‘
resin paste and,  thereafter, embedding the transparent
aggregate_in the photoluminéscence layer in a state in which
at least a part of a_contour thereof is exposed. Namely, for
example, as a partial cross-section thereof is schematically
shown in Fig. 2, the scattered transparent aggregate (3} is
embeddedinthephbtoluminescencelayer(2)whichhasbeenformed
by curing the resin paste after it was applied on the road base
(1) whereupon at least a part of a contour thereof is exposed
outside from the surface of the photoluminescence layer (2).
The transparent aggregate on this occasion is in anatural
stone—like-shape and a contour thereof is by far larger than
that of the photoluminescencé pigment,which is compounded to
the resin paste. The transparent aggregate is also large in
both strength and hardness and is silica rock, fused silica,
" glass or the like whicheach have aso-called aggregate property.
Practically, it 1is preferably considered from the
standpoint of physical properties such as strength and peeling

resistance generated by being adhered to and integrated with

the photoluminescence layer (2), an incremental effect (as
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cured and, then, the thus-scattered transparent aggregate is allowed to be
partially enbedded in the resin paste by an own meight.tagﬁgﬁhuﬁgd
optionally by a further weight to be applied by a roller or e Kk

t hereon and, thereafter, the resin paste is cured to allow the transparent
~aggregate (3) to be enbedded 25 22 June 2006 in the photol um nescence | ayer
"(2) in a state of being integrated therewith. By being characteristically
configured as described above, the marking material according to the

i nvention remarkably enhances the photol um nescence effect as conpared
with a case in which the transparent aggregate is not used. | t is

consi FEIERRT Yhatl Hhi 3 2€ dtt FPBGEable TP SRR B2t SATREI b2 thfeBPhct that a
surface area on which light to be used for absorbing light energy emtted
from swatgnedr o ftlh@opg%@rlﬂmimﬁ@q@qmﬁed‘émrmai%c@ fereaded Litket he
presence of the transparent aggregate. .Further, due to the presence of the
t r anspgdragnt 0&ggy egatare owhircheexpdses congelufr ofittersk sdi iiax egakar cont our
is formed on a surface part of the marking material after being applied
and sUAis DM 0l c 2 e Gesa s NoH - shibpd ped | of meme eplod tbhensnebaeeacepart
thereof. This non-slip performance is extrenely.inportant fromthe-

st andpgiydr ttat oxrdeperdong @A 8oty pen ofhdhe srankheg ghatier eaboeada surface
of a pedestrian crosswalk or a road with a pedestrian passageway, a human

i ndi vidiad i dScRE gvierhed Jif oAk pheired usdidRed e Devebng)a t Faktheracci dent
to be caused by :
it is considered that the particle diameter is preferably in
a range‘of- from 0.3 mm to 10 mm, andl more preferably in a range
" of from 2.0 mm teo 3.0 mm,
it is comsidered that a quantity of the transparent
aggregate to be scattered is in a range of from 1 kg/cm® to
30 kg/cm?, and preferably ina rangé of from3 kg/cm? to _10 kg/cm®.
Further, as for thickness of the photoluminescence layer
(2}, although it is not particularly limited, but it is
considered that the thickness is in a range of from 1 mm to
5 mm . l
As for the practical épplicatior’x, after the resin paste
is applied on the road base (1), the transparent aggregate (3)
is scattered on the thus-applied resin paste while the resin
"paste is still in a state olf holding flow ability or being half
‘cured and, then, the thus-scattered transparent aggregate is
allowed to be partially embedded in the resiln paste by an own
weight thereof and optionaily by- a further weight to be applied
:b-),f la{ roller or the like thereon and, thereafter, the resin paste

is cured to allow the transparent aggregate (3) to be embedded
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such slipping and the like. It is inportant also fromthe standpoint of
enhancenent of the non-slip performance to define a size ngﬂHﬁﬁ%ity to

be scattered, a ratio and hei ght of exposure of the trans%arent aggregat e
as described in the above according to the invention. Further, according to
the invention, in order to allow 26 22 June 2006 the photol um nescence eff
ect to be greater, it is also effective to provide an undercoat |ayer of
white color on a required position before the resin paste is applied. Such
white undercoat |ayer may conprise not only a known naterial but also
various tgpes of other materials. Needl ess to say, according to the

i nventimohheiphodrdermings ephafcevanr adhépicontateaigeding iaceorddnde with not
only the white undercoat |ayer but also a state and properties of the
surfacshgrarvidi. t he road nade of concrete, asphalt or the 1ike and further
a type, properties and the Iike of the transparent resin, a primer |ayer
may- pr evi oust ye beqg pheviatet: riand, cd epcoh beghead ad &s agi padeboak , accor di ng
to the invention provided thereon and integrated therewith. The priner

layer yrey herednsi deredias BRIC MO Ofhe SEAVEAD I SHS aaa r@bbngad or
i ncreasi ng adhesion strength. As formng the priner |ayer, known

Mat er i Hisan St 1AS pUERINARE ndRbidbe QRO U 881 BofPdraaphatl Senkes material
can be used. The transparent resin conponent or simlar one conposed in

inwhich the transpaﬁ:ént aggregateisnotused. Itisconsidered

that this is attributable to a great extent to .the fact that

-a surface area on which light to be used for absorbing light

energf{ emitted from sunlight or a fluoresceqt lamp is incident

is increased in the presence of the transparent aggregate.

Further, due to the presenceof the traﬁspareht aggregate,

which exposes itself outward, an irregqular contour is formed

cn a surface part of the marking material after being applied

and such contour enhances a non-slip performance of the sﬁrfac.e

paft therecf. Thisnon-slipperformanceis extremely.impqrtant

from the standpoint that, depending on a type of the marking

material on a surface of a pede’str::Lan crosswalklor a road with ‘

a pedestrian passageway, a2 human individual is prevented from

being slipped cor getting a-trarffic accident to _be_ caused by
r.such slipping and the like.

It is important also from thé standpoint of enhancement

of the non-slip performance to define a size, a gquantity to

be scattered, a ratio and height of exposure of the transparent

aggregate as described in the above according to the invention.

- Further, according to the invention, in order to allow
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phot ol um nescence road marking material of the present invention can also
be used. In case of using the transparent resin conponenbzqhng5@&§ar one,
adhesi on performance between high-emtting road nmarking lIayer as upper

| ayer and road surface can be increased, because of using sanme or simlar
conponent. As descri bed above, according to the invention, provided is the
phot ol um nescence road marking material which is useful 27 22 June 2006 as
the lane marking and the like of the road, has a high photol um nescence
performance and can be used for a white line or a color line of, for
exanpl e, yellow, orange and any other appropriate color by suppressing a
gr een oo phottoranigyrgdbress e Lok ccormebeamd §eusi hd Sae broeslfaritidscence

pi gment. Now, the follow ng enbodiments are given to further illustrate
the | nuenptronidrd asheuldkmotatheldyderef evedtascolom phng tleauiimeehtion in
any way. Further, evaluation of the photol um nescence performance in the
fol | owhdgi embadiveidse | $heonckciedphs teonfOr mpby ikd .J| SudPhedpher escent
Saf ety Sign Boards" Z9100-1987 such that, after irradiation is perforned

by a Dppastandarth{égiaseungeiat 200 onhX &lipdwiinbibraasabwt allisen state is
attained, a tine period wuntil brightness reaches 3 ntd/n2 is defined as an
eval uafipioutefopeacer BXAMRLESceCEXampl e 1) | |

Needless to say, according to the invention, in order
to enhance an adhesion strength in'accordance with not only
the white undercoat layer but aiso a state and pfoperties of
the surface part of th_e road made éf concrete, asphalt or the
like and further a type, properties and the like of the
tran.sparefit resin, a primer 1ayer--mayprevidusly be provided
and, then, the road marking material according to the invention
.provided thereon and integrated therewith.

The primer layer may be considered as -main purpose of
seafling surface of road or increasing adhesidn strength. As
forming the primer layer, known materials, suclh as uret:t}.ane
resin, epoxy;resin and ésphalt series material 'can be used.

The transparent resin compoment or similar one composed in
photoluminescence road marking material of the present
invention can also be used. In case of using the transparent
resin component or similar one, adhe_sion performance between
high-emitting roadmarking layer as upper layer and road surface
can be increased, because of using same or similar component.
As described above, according to the invention, provided

is the photoluminescence road marking material which is useful
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Various types of MVA resin syrups, in which an MVA pol ymer and an MVA
nononer are present in a mxed state, differing in cont ep % didﬁ% of the
MVA pol ymer and viscosities fromone another were preparé t hen,
phot ol um nescence conponent and ot her conponents were m xed to each of the
MVA resin syrups to obtain a follow ng conpounding ratio (by weight): 28
22 June 2006 MVA resin syrup Resin curing agent Strontium alum nate-type
phot ol um nescence pignent (available fromNenoto & Co., Ltd;; average
‘particle 35.5 0.5 52.0 dianeter: 100 m Al um num hydroxi de (average
particle dianeter: 8 m 12.0 M xing was perforned under a reduced pressure
of 0. aF athe lAnet hrkinme,and coheedtiker atff otlod aprdbubisiesat bighunit
volume of the resultant preparation prepared by m xing was allowed to be
1% or dhegsy ldhines epac atd«orf quuepare dnbdycanXiengswasf app iwed tenlansur f ace  of
a concrete sanple having the same structure as that of a surface of a road
and, tdrem, ceurediiAdhesi ofbstaxangile t ¢dinewubfraggotnidhangagpherof a
nol d- cured body was 150 N cn2 (concrete base fracture) and the

appropriate color by suppressing a green color tone regardless

of concurrently using a photolumineséence pigment.

Now, the following embodiments are given to further
illustrate the invention and should not be interpreted as
limiting the invention in 'any way.
Further, evaluationof thephotoluminescence performanc-e

in the following embodiments is conducted in conformity to JIS

"Phosphorescent Safety Sign Boards” Z9100-1987 such that, after

irradiation is performed by a D65 standard light source at 200

Lx (lux) until a saturation state is attained, a time period

until brightness reaches 3 mcd/m® is defined as an evaluation

reference.

EXAMPLES
{Example 1)

Various types of MMA resin syrups, in which an MMA polymer
and an MMA monomer are present in a mixed state, diff‘ering in
‘content ratios of ther MMA polymé;r and viscosities from one
ancother wére prepared and, then, a photoluminescence component
and other components were mixed to each of the MMA resin syrups

to obtain a following compounding ratio (by weight) :
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wear resistance was 0.02 g (in conformty to JIS A 1452) at the viscosity
ranging from1.0 Pas to 10.0 Pas (200C); the results merezﬁgﬁ&{ﬁﬁﬁe.
Further, in regard to the nold-cured body, a tinme period “unti e

bri ght ness reached 3 ntd/n2 was neasured to evaluate the photol um nescence
performance. The results are shown in Table 2. 29 22 June 2006 Table 2 MVA
resin syrup viscosity Pa-s 20CTinme until reaching 3 ncd/m(H) 0.53 1.08
1.59 2.0 f10 6.013 10.013 From Table 2, it is found that, when the
viscosity of the resin syrup was less than 1.0 Pa-s (20C), it was difficult
for the time period until reaching 3 ntd/n2 to be nore than 8 hours. On
the otWéf REAYD FYTYR found that, when the viscosity of the resih syrup
was nore than 1.0 Pa-s (20C) , the time period wuntil reaching 3 ncd/ ma was
nmore tRAAIB FBLIRTamAFurther, nore than 14 hours. (Exanple &-5A

mol d- cured body was obtained in the same manner as in
Strontium aluminate-type photoluminescence pigment 52.0

(available from Nemoto & Co., Ltd:.; average particle

diameter: 100 um)
Aluminmnhydroxidefaverageparticlediameter: 8 um) 12.0

Mixing was performéed under a reduced pressure of 0.1 a;.tm.
At that timef a coﬁtent‘ratio of air bubbles to a unit volume
of the resultant preparation prepared by mixigg was allowed
to be 1% or less.

Thepreparationpreparedbymixingwasappkiedonasurface
of a concrete sample having the same structure as that of a
surface of a road and, then, cured.

Adheéion stfength to the surface of the sample of a
moldjcuredjbody'was 150 N/cm’® (concrete base fracture) and the
wear resistance was 0.02 g (in confbrmity to JIS A 1452) at
‘the viscosity ranging from 1.0 Pas to 10.0 Pa's (2D°C); the
résults were favorable.

Further, in regard to the mold—cuﬁedpbody, a time period
until the brightness reacﬁed.ancd/mzwas measured to evaluate
the photoluminescence performance. The results are shqwn in

Table 2.
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Exanpl e 1 except that MVA resin syrup having a viscosity of 6.0 Pa-s (200

was used and the strontium alum nate-type
havi ng di fferent average particle
adhesion strength to the

photolun1nesceQ§§ @%
er

di aneters were used. In
surface of the sanple was fron1100 N cnm

RNt s
case,
to 160

. Ncn2 (concrete base fracture) and wear resistance was from0.01 g to 0.02

g

(in conformty to JIS A 1452.).

For each sanple, a tine period

unti |

reaching 3 ncd/ n2 was neasured. The results are shown in Table 3 30 22

June 2006 Table 3 Average particle dianeter

mli ne until

(Hr) 53 10- 8 309 5011 10014 150,18 30022 It was confirned that a

remar kabl e enhancenent of the

bF ufri nescence performance was r

phiefe

by usT T BN AR Ry PISR e e RPN o AR DR T ER Par
di amgter—OT the ot TR _and,—Tt—vasrarso—confiried fnat,—wnen the
di aneter—of—the plrUL.fJbunl mescence—prgietit bUII}JUIICIéL was—tess—thar
t i me fpertod—untit |c1a}5|||||g - g

2.0 10

6.0 13

10.0 13

From Table 2, it is found that, when the viscosity of

the resin syrup was less than 1.0 Pa's (20°C}, it was difficult
for the time period until reaching 3 mcd/m? to be more than
8 hours. On the other hand, it is found that, when the viscosity

of the resin syrup was more than 1.0 Pa's (20°C}, the time period
until ‘reaching 3 mcd/m® was more than 8 hours and, further,
more than 14 hours.

(Example 2)

A mold-cured body was obtained in the same manner as in

Example 1 except that MMA resin syrup having a viscosity of

6.0 Pas (20°C) was used and the strontium aluminate-type

photoluminescence pigments having different average particle
adhesgion strength to the

diameters were used. In either case,

surface of the sample was from 100 N/cm® to 160 N/c:m2 {concrete

_base fracture) and wear resistance was from 0.01 g to 0.02 g

{(in conformity to JIS A 14‘52‘) .
For each sample, a time period until reaching 3 mcd/w’

was measured. Th'e results are shown in Table 3.
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3 ncd/ ma was not nore than 8 hours. (Exanple 3) Stir-m xing was conduct ed
in the sane manner as in Exanple 1 except that an MVA re;%? %%%H@ havi ng a.
viscosity of 6.0 Pa-s (20C) was used, an atnosphere at t e f m xing
was changed and a m xi ng apparatus was changed. For each case, a tine
period until reaching 3 ncd/ n2 was neasured. The results are shown in
Table 4. In Table 4, a rate of pressure reduction (kPa) denotes that of
pressure reduced froma normal pressure. Further, m xing apparatuses A B
and C has the followng features: A: Both the inside of the m xing vessel
and the stirring 31 22 June 2006 bl ade are made of stainless steel; B: Sane
as in A except that a surface ofTatheesiirring blade is covered mnth

vv-v\

si | i gore—rubber: as—THn—A-except—that th—t-hei-nsi f the
M Xi vevEE e&.ﬁﬂﬁ«.@a@? W8] of the sl 1% YHATIACHAG 3,ngd ) Wi t h
SI||nge—LUbbeLT—IabLéL4wRaLe~OL—pLessuLe_Ledu@bk@n_@Lang_appaLaLusTine
unti reaching 3 (kPaNved/n@ (H) 9bA13 ‘ 8
7 \ go \ 7 g
50 11
100 ' . 14
150 . 18
300 22

It was confirmed that a remarkable enhancement of the
pl#o-tolluminescence performance was realized by using a
photoluminesgence pigment component having a large pa;ﬁicle
diameter. oOn the other hand, itrwas also confirmed that, when
'.the particle diameter of the photoluminescence pigmént
component was less than 10 pgm, a time period until reaching
3 mcd/m? was not more than 8 hours.

(Example 3}

Stir-mixing was conducted in the same manner as in Example
i‘except that an MMA resin syrup having a viscosity of 6.0 Pa's
(20°C) v_u;as used, an atmosphere at the time of mix‘ing was changed
and a mixing apparatus was changed.

For each case, a time period until reaching 3 mcd/m? was
measured. The results are shown in Table 4. 1In Table 4, a rate
.of pressure reduction (kPa) denotes that of pressure reduced
from a normal pressure.

Further, mixing apparatuses A, B and C has the following
features:

A: Both the inside Of the mixing vessel and the stirring
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80A13 60A13 50A8 30A7 50B10 60B15 80C18 It was confirnmed that it is
effective to reduce the pressure by 5 kPa or nore and, aP??, ecg%)gri ng the
inside of the m xing apparatus and the surface of the st 'ilrhg ade with
silicone rubber gives a favorable performance. (Exanple 4) An MVA resin
syrup in-which an MVA pol yner and an MVA nononer are present in a m xed
state (viscosity: 6-0 Pa-s (20C) ) was prepared and, then, a

phot ol um nescence pi gnent conponent and ot her conponents were m xed
thereto to obtain a followi ng conmpounding ratio (by weight): 32 22 June
2006 MMVA resin syrup35.5 Resin curing agent0.5 Strontium al um nate-type
phot ol uni nesEeéAte- pr§nBates2 o sEALG Y & ¥9Um Nemoto & Co., Ltd.; average

particle diameter: 150m
: B: Same as in A except that a surface of the stirring

blade is covered with silicone rubber; and
C: Same as in A éxcept that both the inside of the mixing
vessel and the surface of the stirring blade are covered

‘with silicone rubber.

Table 4
Rate of pressure reduction Mixing apparatus ‘Time until reaching 3
{kPa) ‘ mcd/m? (Hr)
90 . A 13
80 A 13
60 A 13
50 A 8
30 A 7
50 B 10
60 B 15
80 C 18

Itwasconfirmedthatitiéeffectivetoreducethepressure
by 5 kPa or more and, also, covering the inside of the mixing
apparatus and the surface of thelstirring blade with silicone
rubber gives a favorable performance.

(Example 4)

An MMA resin syrup in which an MMA polymer and an MMA
‘monomerrar_e present in a mixed staté (viscosity: 6.0 Pa's (20°C))
was prepared and, then, a photoluminescence pigment component
and othef components were mixed thereto to obtain a f_ollowing'

compounding ratio (by weight):
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O her pignents (average particle dianmeter: 30m 10.0 Mol d-cured bodies

using various types of pignments were nmanufactured in the er as in
Exanple 1, and respective tine periods until reaching 3 rﬁrg?l?%re

measured. The results are shown in Table 5. Table 5 O her pignmentsTinme
until reaching 3 ncd/nm2 (Hr) Titani um oxi de8 Al um num hydroxi del5 Titani um
oxi de (50) 10 Al um num hydroxi de (50) Zirconl8 'Zircon (50) 17 Al um num
hydroxi de (50) It is found that, since zircon has a snmall concealing
ability as a white pignent, zircon is excellent in photol um nescence

perfor ce. (Exanple 5) In Exanple 4, alum num hydroxide was_used for the
ot her &gg’nﬁgﬁéﬂt Egg‘ﬁﬁ further, the compounding ratio of the§5'§

phot ol um nescence pi gmant (A) to the alum num hydroxide (B) was changed.
Under FRESB ERFeUAsPEABES, respective time 33 22 June 2006 9-°

Strontium aluminate-tfype photoluminescence -pigment
- {availlable from Nemoto & Co., Ltd.; average particle 34.0

diameter: 150ym)

Other pigments {(average particle diameter: 30um) 10.0
Mold-cured bodies using various types- of pigments t;rere

niaﬁufac tured in the same manner as in Example 1, and respective

tim'evperiods until reaching 3 mc?ii/m2 were measured. The results

are shown in Table 5.

Table 5
‘Other pigments - Time until reaching 3 med/m® (Hr)

Titanium oxide 8

Aluminum hydroxide o 15

Titanium oxide (50} 10

Aluminum hydroxide (50) _

Zircon 18

“Zircon {50) 17

Aluminum hydroxide {50) :

- It is found that, sinceé zircon has a small concealing
'abilitﬁf as a white pigment, zircon is excellent in
photeluminescence performance.

{Example 5)

In Example 4, alﬁminum hydroxide was used for the other
components and, further, the compounding ratio of the
photoluminescence pigment (A) to the aluminum hydroxide (B)

was changed. Under these circumstances, respective time
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periods until reaching 3 ntd/ n2 were neasured. The results are shown in
Table 6. Table 6 Weight ratio (B/A)Time until reaching 3 gﬁ%ﬁgéﬁﬁg 0. 15015
0.18515 1.0514 2.259 3.546 It was confirmed that, when thé weight ratio B/ A
is.more than 3, the photol um nescence performance has rapidly been
decreased. (Exanple 6) In Exanple 4, alum num hydroxide was used for the
~other conponents and, further conpounding ratios of respective conponents
wer e changed. Under these circunstances, -respective tine periods until
reaching 3 ntd/ n2 were neasured. The results are shown in Table 7. Table 7
MVA resin, syrupPhot ol um nescenc um num Ti me unti | reaching pi gnent h

dr oxi de3T WP AP (Hr }'eig'.hi%ﬁ.%J%%IEST?‘%%‘&%?SEE%IS 558552594 06° 615

shown in Table 6.

Table 6
Weight ratio (B/A) ~ Time until reaching 3 mcd/m? (Hr)
0.150 _ _ 15
0.185 15
1.05 14
2.25 : ' o 9
3.54 6

It was confirmed that, when the weight ratio B/A is more
than 3, the photoluminescence performance has rapidly been
‘decreased. E
(Example 6)

In Example 4, aluminum hydroxide was used for the éther
components and, further compoqnding ratios of respective
" components were changed. Under these circumstances,
reSpectivepimeperiodsuntilreachingZ3mcd/m2werenmasured.

The results are shown in Table 7.

Table 7
MMA resin syrup | Photoluminescence. Aluminum Time until reaching
pigment - hydroxide 3 mcd/m® (Hr)
152 . 540 30.0 14
22.5 43.0 . 20.0 15
35.5 54.0 - 10.0 15
58.6 35.0 54 10
86.4 10.0 3.0 - 8
96.0 o 3.5 -0 3
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58.635. 05.410 86.410.03.08 96.03.503 34 22 June 2006 (Exanple 7) In Exanple
4, al um num hydroxi de was used for the other conponents ang, fiykher a
conpounding ratio of strontium alum nate-type photol um nescence pi gnent
was set to be 24.0 and silica rock powders having an average particle
dianeter as a transparent aggregate was conpounded at a rate of 30.0. The
time until reaching 3 ncd/ma of the resultant .preparation was relatively
favorabl e as being about 8 hours, although a quantity of the

phot ol um nescence pignment conpounded was substantially decreased. The
meight,xatiolof7}he transparent conmponent (C) to the aggregate (D) thereof
was 0.%&%?%3 Thi's time. Wien this wei ght ratio was changed into 3.0, the

time period until reaching 3 .ncd/ ma_becane 9 hours, (Exanple 8) In Exanple
4 of the case® iFFafRLeh “al GhP AU RYRY O%PHedGaeas yasf £6T StifeP thitgnent s, a

mol d- cured body was obtained by using a silicone resin ("KE13108",

avai. | ZPRPPReRt ShRRIEt AP cal coe®oundidid FatpPackE of CYRBEWNR resin
syrup- The viscosity was .about 50 Pa-s (20C). The tine until reaching 3
ncmuﬁaxwmiqatﬁogyge,pnwﬁqkﬁmﬁggscence pigment was set to be 24.0

and silica rr.ock powders having an average particle diameter
as a transparént aggreéate was compounded at a rate of 30.0.

The time until reaching 3 mcd/m? ofr the resultant
preparation wés 'relatiyely favorable as being about 8 hours,
| althoughaquantityof _the_ photoluminescence pigment compounded
"was substantially decreased.

The weighf_ ratio of the transparent component (C) to the
aggregate {D) thereof was 0.845 ra.t: this time. When this weight
ratio was Vchan_ged into 3.0, the time period until reaching 3
mcd/m’ became 9 hours.

(Example 8)

In Example 4 of the case in which aluminum hydroxide was
ils,éd for other pigm_ents, amold-cured Body wals obtgined by using
a silicone ;:esin (“KElBldS”; available from Shin-Etsu Chemi;:al
Co., Ltd.) in piace of the MMA resin syrup. The viscosity was

| about 50 Pas (20°C).

The time until reaching 3 med/m? was 14 hours .. Therefore,
' i-t was confirmed that a favorable photoluminescence performance
can_be ohtained.

(Example 9)

In Example 7, after a resin paste having a weight ratio
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it was confirmed that a favorable photol um nescence perfornmance can be
obtained. (Exanple 9) In Exanple 7, after a resin paste hagiJnlged?ODgei ght
ratio 35 22 June 2006 D/ C=3 was applied, a surface of the P dyhavi ng
a thickness of 3 mmwas subjected to water-jet injection whereupon a part
havinng a thickness of about 0.5 mm of the surface cured part was renoved
to allow the surface to be roughened. Slipping resistance BPN (ASTM E303)
of such roughened surface was 65 on a wet surface and 70 on a dry surface

whereupon it was confi rmed that the non-slip performance is excellent. It
was alsp confirne t the er,i od un echln 3 din? i s extended
o g s B L A et A o P bR b AR R RS & EREBEE 100 T

Exanpl e 4, after a resin gaste in whjch alum num hydroxi de used for other
pi gmerits EW: WRRI F ¥ FACAT R Matess I ITRATHReY e NaUReds ccBPrEd, gl ass
powders having a particle dianmeter of froml mmto 5 mmwere scattered
t her eGr&tnG & fthd clgte 5 1af #Povdnd -dumed oifnthessuréacs GHIEER apstt 5516 by
volune of each powder was enbedded and each powder was protruded outward
by a eamgerasfofednt®.dllaw tiohd sunfade beilghtro@ihepedg resi stance BPN
(ASTM E303) of the surface of such cured body was 66 on a wet surface and
69 on a dry Slidmicey resistance BPN (ASTM E303) of such roughened

surface was 65 on a wet surface and 70 on a dry surface whereupon

it was confirmed that the non-slip performance is excellent.

It was also confirmed that the time period until reaching 3

mcd/uF is extended from 9 hours measured before the treatment -

to 10 hours.

(Example 10)

In Example 4, after a resin paste in which aluminum

hydroxide used for other pigments was applied in a thickness

of 4 mm, before it was cured, glass powders having a particle

diameter of from 1 mm to 5 mm were scattered thereon at a rate

of 5 kg/m*, and cured in a state in which about 55% by volume

ofeachpowderwasembeddedandeachpowderwasprotrudedoutward

by a range of from 0.1 mm to 1.4 mm in height.

Slipping resistance BPN (ASTM E303) of the surface of

such cured body was 66 on a wet surface and 69 on a dry surface

‘whereupon it was confirmed that the non-slip performance is

excellent. It was also confirmed that the time periocd until

.reaching 3 mcd/m’ is extended to 17 hours.

(Example 11)

In Example 1, the resin paste of a case of 6.0 Pa's (20°C)
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wher eupon it was confirmed that the non-slip performance is excellent. It
was also confirned that the tine period until reaching 3 d/ rr%odbfs
extended to 17 hours. (Exanple 11) In Exanple 1, the resi %5'352? of a case
of 6.0 Pa-s (20C) 36 22 June 2006 was used. After white color tone paint
for use in a road was previously applied (thickness: 2 mm on a surface of
sanpl e asphalt as an undercoat |ayer, the resin paste was applied on the
undercoat |ayer and, then, cured. The tine period until reaching 3 ntd/ m
and an initial Dbrightness after 15 mnutes were nmeasured. The results are
illustratively shown in Table 8. It was found that the photolum nescence
perforﬁﬁﬁc‘eswgs rielhe kapt L e fifdiited e PRéNtpfesenge bR & Heathi“ide under coat
| ayer. Table 8 Col or of undercoat layerTinme until reaching 3 Initial

bri ghtnessiagudluRapBl)iEd rtd/ivkodss:e 28482 8inl vers18355 cAsfhakinpdier f acel13205
(Conparati-ve Exanple 1) A nold was prepared in accordance w th disclosure
of JPafph8l82023%n Thelghuixt Univwesceheerpethopasne ewd herpgdfi asbsn

the undercoat layer and; then, cured.
| T‘he time period until reaching 3 mcd/m® and an initial
bri‘ghtness after 15 minutes were measured. The results-are
- illustratively shown in Table 8. It was found that the
- photoluminescence performance was remarkably enhanced by the

presence of the white undercoat laver.

Table 8
Color of undercoat layer Time until reaching 3 Initial brightness
med/m? (Hr) (8 med/m?
White | 18 . 482
Silver i6 355
Asphalt surface 13 205

(Comparative Example 1)

A mold waé prepared in accordance with disclosure of
JP-A-10-82023. The photol_uminescence'performance therecf was
measured. E{ren as an cptimal result, it was showed.that the
timeuntilreachinanwd/mzwasShOursan615minutes. Further,
‘a light-emitting color was strong in the color (green) of the’

_ - phosphorescent pigment.
_(Comparative Example 2)
According to Examplel, resin paste having a viscoéity

of 6.0Pa-s (20°C) and amount ratio of 28.5 was used for coating
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measured. Even as an optimal result, it was showed that the time until

reaching 3 ncd/n2 was 5 hours and 15 m nutes. Further, azﬁig{]t -O%gitti ng
. (<P
color was strong in the color (green) of the phosphoresceng pignent .

(Conpar ative Exanple 2) According to Exanplel, resin paste having a
viscosity of 6.0 Pa, s (20C) and amount ratio of 28.5 was used for
coating 37 22 June 2006 a surface of concrete pavenent sanple at the
condition of thickness of 2mm Adhesion strength in each case of sealer
coated and sealer not coated was eval uated by the measuring nethod of

i mrer <s_ii n, E'anc hogfm%%%%r Q(%C .avlg%setgllts ar elshg}y'm 'hn '(I;abl et9. Tabl e 2 shows
that EnéUdH Atfhedl ofi PSFFEnGt Ba'S T eal i YHP LT n2thE EasETSE |4&A & not coat ed
and that coating seal er increases adhesion strength. Table 9 Adhesion
st r engtt “ARHTES S¥ength Seal erafter 1 week after 2 weeks (N cn2) (N cnR)

Nonel4 2134 Urethane seal er35 9340 MVA resin seal er26 5260

Adhesion strength in each case of sealer coated and sealer
not ccated was evaluated by the meaSuring method of immersion
(60°C) .

in hot water Results are shown in Table 9.

Table 2 shows that enough adhesion strength is realized
1inthetaseofsealernotcoatedandthatcoatingsealerincreases

adhesion strength.

Table 9
Adhesion strength |Adhesion strength
Sealer after 1 week aft_er 2 weeks
(N cm?) (N, cm?d
None 142 134
Urethane sealer 359 340
MMA resin sealer 265 260

(MMA sealer contains mainly same resin component
of the resin paste) '

(Example 13)
Experiment similar to Example 12 was carried out toward
 surface of asphalt pavement.
" Sealer for forming primer léyer was not used.
As the result, each adhesion strength after 1 week and
2 weeks is 332 N/cm®? and 330 N/cm®. |
As described above in detail, acéording_to the present

invention, provided is a novel photoluminescence road marking

38



(MVA seal er contains mainly sanme resin conponent of the resin paste)
(Exanple 13) Experinent simlar to Exanple 12 was carriedzggané rd
surface of asphalt pavenent. Sealer for formng prinmer |ayéer was not used.
As the result, each adhesion strength after 1 week and 2 weeks is 332
N cnz and. 330 NN cnR. As described above in detail, according to the present
i nvention, provided is a novel photolum nescence road marking 38 22 June
2006 material which is useful for a marking of a |lane of a road and the"
i ke, has a required wear resistance or weather resistance as well as a
hi gh phot ol uni nescence performance and can find _an apglication in a wite
line dravaFidbstipes HRseddr TPFn el Ru g 8s&pig A g &8+ 8P6r tone and
can be inparted with a non-slip performance. 39 22 June 2006 WHAT IS
CLAI VEERg S:ike . Raghdtisidind Tk #en&er e hd LARER| 97 WRat&STaF eFF LABERI ng a
phot ol um nescent |ayer by applying, on a surface of a road, a resin paste
cont aia® e lal taans pagdnphogsilnmicessemers pend caramrien esce senpifgmant
conponent ,

an application in a white line or various types of color lines

by suppressing a green color tone and can be imparted with a

non-slip performance.
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said resin paste conprising: the transparent resin conponent having a
viscgosity of 1 Pas or nore at 20C bl ended, said resin cogpgg%ﬁiggeing
blended in a proportion of 7 to 95% by weight of the tota melé%t of the
resin paste; and the photol um nescent pignment conmponent havi ng an average
particle dianmeter of 10 to 2000 pm 2. The phot ol um nescence road narki ng
material as set forth in daim1l, wherein an average particle dianeter of
t he phot ol uni nescence pignent conponent is in a range of from10 pmto
2000 pm 3. The photol um nescence road marking material as set forth in
C ai m 1, VEkered i B dist paste conprises the photol uni nescence pi gnent
conponent as well as other pignent conponents. 4. The phot ol um nescence
road marking naterial as set forth 1in claim3, wherein an average particle

di anmeter_ of the other pigment conponents is in a range of fromO0.1 pmto
40 pm 49 22 June 2006 5. The pRoPB8P bfd WestesReGhaPafhrnd it eri al as
set forth tindﬁigin1g or. 4, mhgrein t he ot her pi gnment conponents are at

| east orf& “§i* PrsePERIEY & PORFPHEN LR BLRFICoAGY ELT RY BRI %L Ahi v8  pi gnent,
a yel |l owy LQEEQtO%QQ an ;or ange. or atred ﬁignent. 6. The Photoluninescence
road marking” fat &riar°a8: Sef “F oF PR P TR L6MBIG CERAPRRTS E S5 1 Pwherein a

ConpourmkéﬁgJﬁ%nanW%iqhﬁuminescent pigment component,
said resin paste comprising:
the transparent resin component having a viscosity of 1
"Pa*s or more at 20°C blended, said resin component being blended
.in a proportion of 7 to 95% by ﬁelght of the total weight of
the resin pasfe; and
the photoluminescent pigment component having an average

particle diameter of 10 to 2000 pm.

2. The photoluminescence road marking material as set forth
in Claim 1, wherein an average:particle‘diameter of the

photoluminescence pigment component is in a range of from 10

pm to 2000 pm.

3. The photoluminescence road marking material as set forth
in Claim 1, wherein the resin paste comprises the
photoluminescence pigment component as well as other pigment

components.
4. The photoluminescence road marking material as set forth

in Claim 3, wherein an average particle diameter of the other

pigment components is in a range of from 0.1 um to 40 pm!

40



(B/'A) of the photol um nescence pignent conponent (A) to the other pignent
conponents (B) is 3.0 or less. 7. The photol um nescence r?f“jlur{éaiolé%ng
material as set forth in Caimb5 or 6, wherein an oxide Or a conpl ex oxide

of zirconium is conpounded as a white pignment conponent. 8. The

phot ol um nescence road marking material as set forth in Claim?7, wherein
conpoundi ng of the oxide or conplex oxide of zirconiumto the resin paste
isin a range of fromO0.1% by weight to 5.0% by wei ght based on the entire
wei ght of the resin paste. 9. The photol um nescence road marki ng materi al
as set forth in Caiml, wherein a viscosity of the transparent resin
component is 1 Pa-s (20C) or nore. 10. The photol um nescence road marKking
material ®as sei"% BRACROLPRIERAFATAe rRAdred Tk T outtentad atd seof L@t th bubbl es

per unit, vol une éll 22 June 2006 of the resin paste is 2%or less. 11. The

phot ol unt'heséelce Pdad  n¥PRERYD nEl &rd BIeTa® ig@entocoRPonan G adme Btor 10,
wherein fehaestr c(;Si n .pastn_?thi S ‘Ere%iir ed by m xing under an atnosphere of a
reduced pressilf 8 PFFeMhae brot ol dRPRESCRER P S8 SHetkiPAP £ nateriitdl as set
forth igb%gye qne of eql%iwrrs i1, 3tto g 10 and 11, wherein the resin paste

i s conpdunded Wi th¥a trandpdréRt 2B8gPRgAT 219930 Ther PhR WIRARhescence road
mar king material as set forth

6. The photoluminescence road marking material as set forth
in any one of Claims 3 to 5, wherein a compound ratio by iveight
{B/A) of the photoluminescence pigment component {(A) to the other

pigment components (B) is 3.0 or less.

7. The photoluminescence road marking material as set forth
in Claim 5 or 6, wherein an oxide or a complex oxide of zircoénium

is compounded as a white pigment component.

8. The photoluminescence road marking material ag set forth
in Claim 7, Wherein compounding of the oxide or complex oxide
of zirconium to the resin paste is in a range of from 0.1% by
weight to 5.0% by weight based on the entire weight of the resin

paste.

9. The photoluminescence road marking material as set forth
incClaim1l, whereinaviscosityof the transparent resin component

is 1 Pa-s (20°C} or more.

10. The photoluminescence road marking material as set forth

inClaim 1, wherein a content ratio of air bubbles per unit volume
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in Claim12, wherein the transparent aggregate is at |east one nenber
sel ected fromthe group consisting of: silica rock, fusedzzgyhéﬁﬁbéand
gl ass. 14. The phot ol um nescence road nmarking material as se orth in
Claim 13, wherein the silica rock, the fused silica and the glass have a
particle dianeter in a range of fromO0.3 mto 10 nm and are conpounded in
a range of fromO0.1 tinme by weight to 6 tines by weight as nuch as the
entire weight of the resin paste. 15. The photol um nescence road marking
material being the road marking material as set forth-in any one of Cains -
1, 3 to 8f 4RE 16si® p4steuish®¥ conprdising being applied on the surface
of the road. 42 22 June 2006 16. The phot ol um nescence road mar ki ng
material, being the road marking nmaterial as set forth in any one of
Clains 1, 2 to 8, 10 and 11, wherein the resin paste.is applied on the
surface of -t heTPBRIURLLHEREFENE A oaliuBa abph§ e tendsilna pasitefbstaur ed, the

transparent aggregate is scattered to be enbedded in the photol uni nescence
| ayer in*@ %lta%tq‘b ATk cHEesein ddet rpmén eyt cof sap ceprad bef mikéng
transparggéegggﬁe%gte is _exposed. 17. The photol um nescence road narking
material " as 5t DrIRSPRHF Ot i F6IURKEr 8FASSBYSbY vol ume or nore of each

of such transparent aggregates is enbedded.

12, The photoluminescence road marking
material as set forth in any one of Claims i1, 3 to 8, 10 and
11, wherein the resin paste is compounded with a transparent

aggregate.

13. ° The photoluminescence road marking material as set forth
in Claim 12, wherein the transparent aggregate is at least one
memberselectedfromthegroupconsistingof:silicarock,fused

silica and glass.

14. The photoluminescence road marking material as set forth
in Claim 13, wherein the silica rock, the fused silica and the
glass have a partiéle diameter in a range of from 0.3 mm to 10
mm and are compounded in a range of from 0.1 time by weight to

6 times by weight as much as the entire weight of the resin paste.

15, ‘ .The photoluminescence road marking
material being the road marking material as set forth in any
one of Claims 1, 3 to 8, and 10 to 14, further comprising being

applied on the surface of the road:
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18. The photol um nescence road marking material as set forth in claim16

or 17, wherein the transparent aggregate protrudes 1in a 5?88n%0d‘6r0m 0. 05
mmto 5 mmfroma cured surface part of the resin paste. . e
phot ol um nescence road marking material as set forth in any one of O ains
16 to 18, wherein thickness of the resin paste to be applied is in a rage
‘of from1l mmto 5 nmm 20. The photol um nescence road marking material as
set forth in any one of Clains 16 to 19, wherein the transparent aggregate
is at |east one nenber selected fromthe group consisting of: silica rock,
fused sitfea and glass, wherein Hhqahdtolardinasetere thetepbrksngn a range
of fromO0.3 nmto 10 nm and wherein a 43 22 June 2006 scattering ratio
t her eof TILFH 3L ¢ DRGEIf Fben noad/mrrkinu30akgth®l £21.5eA fhotal uninescence
road marKkin terial, being the road marking nmaterial as set forth in any
one of Q%Y ﬂ’sfn%éatlﬁisl s i%n tonfi chl ta1d tilansparein tdggreganesas se cionpounded
in the resi n.q? gte, \é\? rein the resin paste is applied to the surface of

e )

e
the roadPP% BHRE SERERERIYerPeaT @16 Pade BRI tRRUSh wliranb iasi n past e

is subj ! rough poli shi or water-jet treatnent to renove a cured
surfaceeﬁ(c;)'%asreltq1 %%Stt%eg?e ?lfle%’aslfr:ltg? DADSPRTENS, BEBF Btk he sk e frtgdd dnar ki ng
mat eri aly Af oSG fQLt ' ?'ile,. wherein the cured surface part of the
resin _pastee 'vvé)sedr%(ea?rtl}vnegﬂ% hg’troalﬁlénémg CEPEMIGYE I £ 5 2 bt PrvBd obhi ckness
direction fie@aethes sutkase 4 he8¥ur of the transparent aggregate is

exposed.

17. The photoluminescence road marking material as set forth
in Claim 16, wherein 50% by volume or more of each of such

transparent aggregates is embedded.

i8. The photoluminescence road marking material as set forth
in Claim 16 or 17, wherein the transparent aggregate protrudes

in a rage of from 0.05 mm to 5 mm from a cured surface part of

the resin paste.

19, The photoluminescence road marking material as set forthr
in any one of Claims 16 to 18, wherein thickness of the resin

paste to be applied is in a rage of from 1 mm to S mm.

20. The photoluminescence road marking material as set forth
in any one of Claims 16 to 19, wherein the transparent aggregate
is at least one member selected from the group consisting of:
silica rock, fused silica and glass, wherein a particle diameter

thereof is in a range of from 0.3 mm to 10 mm, and wherein a
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23. A photol um-nescence road structure in which the road marking materi al

as set forth in any one of Clains 1, 3to 8, and 10 to 2%'55 ag(kied on a
surface of a road. 24. The photol um nescence road structu g 58f @ he road

structure as set forth in Caim23, wherein a white undercoat |ayer is
previ ously applied on the surface of the road on which the road marking
material is applied. 25. The photol um nescence road structure being the
road structure as set forth in Caim23 or 24, wherein the road marking
material is applied on the surface of the road or on the white 44 22 June
2006 undéfEbirring aptipatkepedheés fayperan®é.frbmelphot ol vsiesgente road
structure being the road structure as set forth in any one of Clains 23 to
25, wherein the surface of the road is previously subjected to a surface
rougheni ng treatpent. 45 22 June 2006 ABSTRACT The present invention
provideszg'nonPhBHB%Bﬁhﬁ?ﬁ%%@éhééadﬂ@éﬂiﬁammhﬂ}hwﬂ£méamgWMEahaMs usef ul
for a marking of a lane of a road, has a high photol um nescence

per f or nalf HioAG EGFEAT 25 rejfuifPEdhwihre e sn & t ah (&l aimt Wdat betd rasi st ance,
can finqﬂﬁgq1@§$Lication not only in a white line, but also various types
of ot her" col'of" T I he3 By* SUpPF EEXT i Bl GF ke sl et 18 bhe rhvd npan te

wherein the resin paste is applied to the surface of the road,

cured and, thereafter, a'surface of the thus-cured resin paste

is subjected to rough polishing or water-jet treatment to remove

a cured surface part of the resin paste.

22, The photolluminescence road marking material as set forth
_ in Claim 21, wherein the cured surface part of the resin paste
was removed by a range of from 0.1 mm to 2 mm in a thickness

direction from the surface thereof.

23. A photomluminescence road structure in
which the road marking material as set forth in any one of Clains

1, 3 to 8, and 10 to 22 is applied on a surface of a road.

24. The photoluminescence road structure being the road
structure as set forth in Claim 23, wherein a white undercoat
layer is previously applied on the surface of the road on which

the road marking material is applied.

25, The photoluminescence road structure being the road
structure as set forth in Claim 23 or 24, wherein the road marking

material is applied on the surface of the road or on the white
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further be inparted with a non-slip performance. There is provided the
phot ol um nescence road marking material in which a resin BasL 8,5t ai ni ng
a transparent resin conmponent and a phot ol um nescence pi gma% component is
applied on a surface of a road to forma photolum nescence | ayer, and the
resin paste 1is conpounded with from 7% by weight to 95% by wei ght of the
transparent resin conponent based on the entire weight of the resin paste.

46

undercoat layer via a primer layer.

26. The photoluminescence road structure being the road
structure as set forth in any one of Claims 23 to 25, wherein
the surface of the road is previously subjected to a surface

roughening treatment.
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22 June 2006

ABSTRACT

The present invention provides a novel photoluminescence
road ﬁarking material which is useful for a marking of‘a lane
éf a road, has a high photoluminescence performance along with
a required wear resistance and weather resistance, can find
an application not only in a white line, but alsc various types
of other color lines by suppressing a green color tone and can
further be imparted with a non—siip performance.- There is
provided the photoluminescence road marking material in which
a resin paste containing a transparent resin component and a
photoluminescence pigment component is applied on a surface
of a road to form a photoluminescence layer, and the resin paste
is compounded with from 7% by weight to 95% by weight-of the
transparent resin component based on the entire weight of the

resin paste.
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