SPECI FI CATI ON PAVI NG RESI N COVPCSI Tl ON, PAVI NG ASPHALT
COVPCSI TI ON,  AND METHOD FOR PRODUCI NG PAVI NG ASPHALT
COVPCSI TI ON TECHNI CAL FI ELD The present invention
relates to a paving resin conposition, a paving
asphal t conposition, and a nethod for producing a
pavi ng asphalt conposition, nore particularly, to a
pavi ng resin conposition excellent in storage
stability, easy to be ?ﬁkgﬁﬂgﬁﬁ?hﬁi time of mxing with
an aggregate, and soﬁ &' | tenperature, a
pavi ng asphal t conposi tion which contains the
conmposition and is excellent in coloration and

BT oSO AENChoPrBREPEALE dopbaSuton,

and. a_nethod for producing the asphalt conposition.

ANBAETHO DT GRERANHGING PAVING ASPHALT GOMRQSBIION

cases, including a case of coloring a paving face such

as a sidewal k, an open space, a bridge and the |ike

Wi th various colors for presenting fine appearance, a
TEGHNISGAL MIELIhg a pedestrian crossing and a tunne

for traffic safety, or a case of coloring a crotch of a

st r e@the prebemst ineapionareliateB @o lai fetrihg resifidoRpdtitibRa paving
function of the street, so-called color paving has

asphelt ceaipds@do®ind Q‘iﬂ@lﬂﬂﬂ for prbBuGAk & pPANEMGphalt
carried out using a colored aggregate and using a
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there are natural ones such as Silica sand and
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color aggregate avallable. They are a te an
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sol ve the abqve-ne %i éﬂﬂ &ns §§Pere is a method
OFGOTIRSA re AMPFAY #b 13 ?é%? od ferpreducing the pephakty pe
resin.and an epoxy resin with a pignment. This nethod
CORMI9SHINE col or paving with various Iight colors
possi bl e, however, it requires washing of facilities in
the case of using existing asphalt facilities and
i nevitably involves conplicated work and also it is
BACHKGROUND QF AHEINVENTIYhal t ni xture in heated and
nelted state to a work site and therefore, it is
need®&cently,ians pariety bfcasex| wicbudinga taegsf colvring h tpaviilg
alorry toinevitably result in cost up in the case of

face swe hs aGidewalkavnthendpRoy £ bridge dMibtkaERe MitHivitidas
a pignent with a mxer, the pignent in fine powler

coldrafér pFestAfinlgaied aﬁﬁedﬂﬁﬁc@f@bﬁéﬂ of Yo R AjI¥de str¥an crossing

and a tunnel for traffic safety, or a case of coloring a crotch of a street, a bus
stop, and the like for improving the function of the street, so-called color
paving has been carried out.

Generally, the color paving is carried out using a colored aggregate

and using a pigment for a binder.



cause various problens, for exanple, adverse effects on
wor kers or worseni ng of working environnents. To sol ve
such probl enms, Japanese Patent Application Laid-Open
(JP- A No. 51-49532 reports cobble stone size or flaky
nol ded bodi es containing thernoplastic resins such as
natural nodified rosin resins and rosin pol yesters,
which are solid at a normal tenperature, epoxy resins,
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they are not used for paving after being mXxe

R R S
her.ef th bl [
R P Y S RO OB 5,
Lo SR b 9 RSl AT o
e s T R A CEEITIG T -

ot ernDpLasﬁic resin used here is a resin conmposition
itseligeriginnally dark browp andsevenyif agpigmeniis rgdadditiis difficult to
hal f-solid state itself at a normal tenperature, the
prawidndhe chapmatigity qrdbrightness of thepigmentiteedd by ni xi ng
the comercialized asphalt and the pignents and
cr us o wglvertherdbavermentioned probilams, theregisch tiethed foramixing
there is a problemthat the crushed particles of the
a sydithetic resiarsnchtasck peirobnan appé besinadindan @poRry resin with a
tenperature, especially in sumer tinme. Further, in
pighent.asFhishaetlerberminike dododpsviagsedhataridig lightcodérsa
paving work, the fluidity of the asphalt conposition is
podSibES MRk dver) # $eh tirk s whshpes 6f RicRlifté Pl eHe tasetiffdding! ty
of a spreading and |eveling work. 'To prevent adhesr on,

exiARANESFh LB E4LEDY and iREAELIY ih%eweg%o&p%eéwh?&k and also

asphal t obtai ned by m xi ng a water suspension o

it fs%efggg&g% toggrhglgﬁaﬁ%he a%ﬁhQRrkﬁ Sire *gx%a&édﬂsﬁ% n¥ltkd state to

oXl ne eart netals and zinc wt
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t he. Ve ntioned, fii;ne ers are. ed as so-cal] ed
a2 48 IO b ARPO AL Ge RIS Bl im RE Bl o R affal Scmne
i S an il conponent, in water and the use anopunt . of
PaVRE p MIEF e in thccise al aviring 8 THEmiFRE VR aBiws. £89 200
.parts.bagsed on_the ampunt of asphalt agnd since the
pigmgat B e RovedsT state 18 srcarfg%e@ G%Eﬁ? @yn%pnwwmmeﬁ%to
occurs, a foaming 3 problemat the tine of producing an
caygeVRTigns pegblems, dor exampleandverse effashapn workers or
- aggregates and further it results in a problemthat the
wayseringsof werkjog emyiromanentises a | ong tine. Further,
Japanese Patent Application Publication (JP-B) No. 58-
1043Forsepar suchnprabless, SaparsseiFagenh Applivhtion Laid €3pers (JP-

such as petrol eum
A) No. 51-49532 reports cobble stone size or flaky molded bodies containing

thermoplastic resins such as natural modified rosin resins and rosin
polyesters, which are solid at a normal temperature, epoxy resins, and color
pigments such as extender pigments. However, they are not used for

paving after being mixed with aggregates, but at first the resin composition
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resins, petroleumtype plasticizers with 200 or higher
average nolecular weight, and 0.1 to 5 parts by wei ght
of vinyl acetate -ethylene copolyners. However, there
is no description of the size and norphol ogy of the
obtained resin conpositions and all of the

conposi tions have a softening point of 45 C or |ower
and are in sem-solid state at a nornal tenperature and
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P- No. 62-189203 t i xt bt ai ned b
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petrol eum resins and petroleumtype process oils (B
reginrgyhiarganiqrmderation pigmeydinasydery. pboweyepfthenese
resin conpositions are all as low as 30 to 50'C and as
themeplastid rapionesed: ereris at xesés cempositionecimmelréidlized fer so-
at a normal tenperature to result in handling
called bblempaviitg thdiit isThpldmehd sPatecittelfpp himanmialrtemperature,
Lai d- Open (JP-A) No. 4- 359063 reports col or paving
théiasphalteeimisite Bnenloki miikrte b tainedrty dikidgbtheparts by
wei ght of styrene -butadiene -styrene resins, 2 to 6

copaéreidlizedeagpialoind thé hygmantysnd e.ruﬁiihgltﬁe enBiiye to
acrylate, or ethylene vinyl acetate based on 100 parts

ceFMiNgiz@Btandl tHi2sPréBihRES: M & probledl ThACIY QRhbE pArBERIDf
oils and dicycl opentadi ene type petrol eumresins.
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t he obtlgi' n%?ﬁiun er (I:lonposlll?ﬁt onsngng)a?Ert e?, ng%bye%ieany
ing'gﬂhgrﬁﬂgétanpes exist_in aratio of 50969r nor e in

the entire resin conpositions and the obtained resin

conpesifions are alsq in sen-solid,state, to,result in

o or St P e the i ab i Srdririspd aibiecameyet &

t o produc dng. xt s, it 1s needed to feed the .
pa b Ok O ity afthe asphalsool R0t S portme dhogesult in a

pr.evi ously heat. nd lted hy a lorry vehicle or the
popsiple P&ﬁﬁgméﬁ%ﬁév pha gpg%afgngr%i lerveling memabi | i ¢ y.

Japapese Patent, No. 2,688,447 reports col or pavin

bi nddP PreveRoaikesion, Jananese RatenkNoaBiop rgnoris a

petroleumresins, aromatic heavy mneral oils, .
grapularpiphalt ebtainad byarizingss water sispensiomekenléatganditicates,

conmpounds havi ng an average nol ecul ar wei ght of 300 to
catlopiees dnyiraridesi and wxides affalksline eatth metalsarghzincevith

is description that an ethylene-vinyl acetate
connpedcyalezedmeplidie ahd lgramalatiheg add eltyiass theemixture. The

thernoplastic elastonmers, the use anount is a little
chapgcteristicyifehls t@dhfiichistthac ebe akovd-mdhtinaddin® povdebdare

or nore in the entire resin conpositions and the

useltadi SdechlIcAISiibpeASIIRORhbilRRT B4 Rl siRpkhd $8FhaROWHch is an
state having a softening point of 5008 or

oil component, in water and the use amount of the powders is consequently

8o high as to be 10 to 200 parts based on the amount of asphalt and since the

fine powders contain a large quantity of water, there occurs a foaming
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below to result in a problemof handling difficulty,
simlarly as descri bed above. Further, there is no
description of the norphol ogy of the col or paving

bi nder conpositions at all. The Japanese Patent
Application Publication (JP-B) No. 49-15469 reports a
met hod for m xing plasticizers and pignents, based on
necessity, wth heated m xtures of polyethyl ene waste

problediiat shabith26f BRI Ohn 2 dRSit RFLH IR NEhOFrdriflar
basi s of pol yethyl ene. However, the nethod is

asgfr]i%ltf\f/itﬁia%gtre batek Aaldomrand: ivebidbi i 5@5@1&9 ShEOHERork is

also in strength of mxtures with aggregates to

da\%r%éfﬂﬁs éﬂga]g{)soé)i&g 1?{]:“aqlur ability of a paved face. In

w of ove uation, it is an object of the
pres v rQvi de | Lesi N, i
Com st btk AR AP iR B AR (R By po- 38
rt_time,.excellent.i.n ttability and adhesion
10338 bl s mussithistiBe {Ret Boplast rns Rl toleu
aved face excellent. in durability and free from
re%PabP%%eal%afn ipeop AsticHeTa Wit h 30§ mgﬂ%avecr@ge Kpplgeular
during winter. Another object of the present invention
wagﬁq, S5 dditgd aaﬁaban‘ge&ggé i"g Vuaérﬁo"ﬁgat@r%fmemwmymer&
| unps, containing a pignent and a specified )
Hawesrerophereus aordesrripbighsd $he isige, anthmarphekogymfithe shtained
any powder dust eneration problemeven in work sites,
resingcomep asutiond And fadk ofpthei cognpasitienh bave a sefteaingpoint of 45°C
aggregates within a short tinme. Further, other object
or déwethangrags entseimwsolitli sbatd st 4 mopmm item pargtanre agpd at the time
asphalt conposition which is free fromdiscol oration
of wisidp tlans ethef cdmpesitions reqeye to bbdeapedkand aneltéd pedwdusly
i n paving work ground. DI SCLOSURE OF THE | NVENTI ON The
inianoent eslbich o 1R lkeaadttheliVienidlod: KAl evorkabilndric QHas
i nvestigations to solve the above-nenti oned probl ens
préb@pegasequent |y have found that the problens could be
sol ved by a thernoplastic resin conposition in snal

| UMPgapQREH Phitth ARG {onClaiAFOYBA (9P- 2 KBS62-1i88d03
et hyl ene-vinyl acetate copolyner, thus have conpl eted

re%l s Q%ﬁ&ﬁf@s SHAEREd ?f‘ ﬁ-ow 31t5 20l M5t O b %féelglll’% BY f B type

ccording to clarm es a pavi ng

SRR e RO BRSO b3 00 15
N e e T e Ly
[ ti t f 40.to 100, C. Th

roPfigtnia B BRED PhT T PIETHS FRssipfopraBenbhl Sbiasgpetroleun

esi iti f clair wh inth
r%ﬁglra?&ﬂpggﬁg e Iégli?%gﬁ%%ﬁglgﬂlﬁ ?(Eﬁoefﬁﬁ%&gﬁ)s Howererythe by

wei ght of an et hyl ene-vi nyl acetate copol ymer havi ng a
softening painss af thessresH cnpogitions a39ablastavgps 3Qrig 50°C and

nmelting tenperature of 40 to 100*C, and 30 to 70% by
asasghibeil pbpge afheonidiimes arh it perpl-aekid statesitrsnarmal

temperature to result in handling problems.
Further, Japanese Patent Application Laid-Open (JP-A) No. 4-
359063 reports color paving binder compositions obtained by mixing 2 to 6

parts by weight of styrene-butadiene-styrene resins, 2 to 6 parts by weight of
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viscosity adjustnment agent in which the viscosity

adj ustnment agent is in an anount of at highest 25% by
wei ght. The present invention according to claim3
provi des the paving resin conposition of claim 2,
wherein the other thernoplastic resins are petrol eum
type resins. The present invention according to claim4
provi des the paving resin conposition of claim2 or 3,

el el h h SCOS [Hust nent, agent .i s, at st _pne
ety Ttk CINASROBNY SRFYHER TR ErhPRE ving) Atetpls Based on
ROX esi ns sins, . and | ow densi t ol yet hyl enes.
105 R b it ok Raseomateels qonimPing pRpRALC ratessaly prd
.paying,resin_ conposition of any_one of clains 1 to 4,.
dl%ﬁlqpéﬁ%ﬁa‘iweeémws#@hwmw%%t @veyarpbhereds nodesgription
nﬁﬁllt flgvxira&g gf 50 to 3,000 g/10 m n. The present.
of the, marpBalogy o the phtaiged bindemcompositions emd qrgoil type
.resin conposition of any one of clains 1 to 5 which
ligmid spbstansns exist 1s axatwoofifili% or merevia hetendirearesigment
based on 100 parts by weight of the thernoplastic
compopitionsrouk the obtaiméd resin compositiars axenalac ¢osedimwpolid state
claim?7 provides the paving resin 7 conposition of any

to sesuloin al miobleni of hatdlingatifficultyhe Birtherbasivallytd produce
lunmps is 2 to 30 mmas an average val ue of the maxi num

addhiztwites| it i$hrefed 6 fed thectim Positioao k6l adited after thed
provi des a paving asphalt conposition which contains 3

cofnpositibryaregi@iioudly hbatddeyhd thelfsl By ad8rRORdHitRbrthe lik
gtdr?y one ofﬁé??airgs 1yto 7 and 97 to g%&)by wei ght of aen €

anda®hRdhbee isTdRo A S| dTRitiaBRliggccording to claim9
provi des the paving asphalt conposition of claimS8,

provi pa [t comosition of claims,
he. o B OB T Eob e SOl A Ry Mk

R hIEH DB B i, B B
L R
BRSBTS R P 58 48
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giqﬁregate at 160 to_220' C. BEST MODES OF THE CARRYI NG
acefgte repolymanem diherlike sang be ndded ms the thezmgplassin

invention will be described in nore detail below The
elagthyesn.cthei uspl amewvnbisa bite apdenil typetliquidranbstances exist in a

i nvention has a ,
ratio of 50% or more in the entire resin compositions and the obtained resin
compositions are also in semi-solid state having a softening point of 50°C or
below to result in a problem of handling difficulty, similarly as described
above. Further, there is no description of the morphology of the color paving
binder compositions at all.

The Japanese Patent Application Publication (JP-B) No. 49-15469

reports a method for mixing plasticizers and pigments, based on necessity,

with heated mixtures of polyethylene waste products and 20 to 40% of



vi nyl acetate content of 20 to 45% by wei ght and
preferably 28 to 45% by weight. 8 If the content of
vinyl acetate is |ess than 20% by wei ght, the
flexibility of the obtained thernoplastic resin
conposition becones insufficient and in the case of
pavi ng using a paving resin conposition obtained by
form ng the conposition into small lunps, it results in

pe?fdlé’ﬁﬁlefé%ﬁmﬁﬂn ¢hebkSis! dt rﬂtoikfectglm’e%%. f ?—foew%ge?r' hﬁi ﬁle\ﬂn?}(} is

phenomenon beconmes  sig particu
: . if th t ent ; of. vi.nyl
inSEERREY in MeloiCa S WeA ey i peerbiabfintd aldingitngrh o
e A STkt toHES i T ih ) LR Qiavb et face.

resi conpqasj tion obtai ned py form.ng the conposition
| nt o 1R 1Y of Shp above situatipnsit is arhiedr i ibe RipSeRtdBwention
in the paved face. The nelting tenperature of the

to Proyide ApIYiRng resHeHmpoRibien| lpmalﬁum@@ whichgs n@léediwithin
preferably 50 to 90'C. If the nelting tenperature is

a shoxé timegxrcalied in wettabilitynend adhesioppiraperty toeggregates,
conposi tion becones sticky and is thus inpossible to be

anfdorapadlé of pravivdingss paeer farel dxcelleptin Margbilityahdfréefrdm
if the nelting tenperature exceeds 1000C, the

problepes af deferhationsluring sthenewand sridlong dnging wimgrt he
conposition with the aggregate is required to be high
and thimthénsbjeaketHeqn@senitiivenitivh istodroPided pavidlg resin
wor kability. Further, the nelt flow rate of the

cofipdgitiieny byl ReShd ebnifiniiEeh ¥t ahf 4 SpezifP 0/ 10
mn and further preferably 6% ?(ﬁ)@g 200 g/lgpm' n. If the

theBhbp s r@@inecdlﬁp&slﬂﬁﬁﬁ, Whidh a8eLhdt cdlls ardy Sowder dusth o

tenperature for nelting the composition and m xing t
eo SRR b M L 005898, fod By o AL (5 By Being
m R NPl deebordl S PN GES Sort e 1ty result in

CC R B A AT B 865 ab B bBE 5 ing
asp Bl o GmARi R ik e e o b SEtion with st at Fine ane
cask o be gpEen and aEHIEd 4hFRTREBORREFARRS sof teni ng poi nt

of 70 to 1200C are nore preferable. If the softening

point is lower than 70*C, the obtai ned thernoplastic
resin ccigﬁosi tion becones sticky and thus it sometinmes

DIl@SYRE QF JHE INVENGION he conposition into the
desired small | unps. :

The inventors of the present invention have made various
Investigations to solve the above-mentioned problems and consequently have
found that the problems could be solved by a thermoplastic resin composition
in small lumps containing a specified amount of a specified ethylene-vinyl
acetate copolymer, thus have completed the present invention.

That is, the present invention according to claim 1 provides a paving

resin composition which comprises a thermoplastic resin composition in
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On the other hand, if the softening point exceeds
150' C, the tenperature for nelting the conposition and
m Xxi ng the conposition with the aggregate is required
to be high and the tine takes long, resulting in a
probl em of workability in sone cases. The nelt
viscosity of the petroleumtype resins is preferably in
a range of 100 to 1,000 cps and nore preferably in a

s ADNAfnBE, él‘)?l@aflngrvl\é% t‘épﬁ)‘@%g vg%gﬂﬁoﬁ hh ettﬁg%g[ﬁgbéigyl acetate

viscosity is r than ere
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the wettabilit ion property to the aggregate
mgl 1rﬁgntpg}qe5p¥%§§03/ft£d;$oefﬂ(g’$ occur a problemin

duragility of the paved str.eet face. Also, as .the . )

petr 5@8&%?%‘3@%”89589,&0&?# REdP &ﬁt%% Dreeidss the pdydegiresin

fromC5 fractiqns, aromgti ¢ type_resins produced from
CORBRORIIGN ¢ §1,m§1’ whereinghe: mopdasti Isin cpm@ositian contains
resjns. produced from both, and cycl opentadi ene type,
3048t 195r b e85t Ak ar ghhplengsany! aeatgteegpaliemes davingaeinyl
in conbination of two or nore, based on the necessity.
acefgte gantent of Z0Her43a bivtweight avidst pwiltipgdednpsrabne of 40 to
agents of petroleum type process oils and |iquid
100t band 30dp 0P bysvaight nosotas of ather| thermepistic resins and a
pol yet hyl enes and the |ike my be used alone or in
visrosity najustmentft dgsmton whiioh & he vas@eite mdine @OLSFdrit)is in an
Addi tion of theminproves the viscosity of the
anidaitofpltdsghestr @ hycweiedsi ti on and wettability to the
aggregate. As the petroleumtype process oils, those

havi ﬁ_ﬂl@ﬁésﬂﬁh iRedrtiohccotfide & clRil BLprovi@e LIRS $4ABLS esin
Practically, lubricating oils and heavy mneral oils

coipdsitith of ASINBY WiRrbifthe dthel Qﬁefﬂlgﬂagtiﬁ%@@ﬁfssarg petroleum

terpene type polyners, liquid polybutadiene, an
typé BaMifls pol ybutene and the |ike may be used. In the
pavi ng resin conposition of the present invention, the

cont } - vi:nyl I I .

Co 7one Shett i ehith ek o AP HD-EBREARE balfpd Fesin

| f content pf_ the, et hylene-vinyl et.at e copol yner
compopifeat BEURI 705 By WhEtaii Be SiReortie AR GRS Bt

t her nopl.asti c resi n,conposition_ becone i.nsufficient
19%%2&%53’6153??@ splected fepph pacssss R GOt rubliaSopenatieins,

in the aved face_ an his problem particularly
rogiggonpd | W AenpIty polyethylgneser seasons. On the ot her

hand, if it exceeds 70% by weight, the wettability to

the Thggresentcinyensivasacopedingiteickaim adovides 2bn@siving resin

property to the aggregate becomes probl ematic.
composition of gy enaphelasmsik o 4i vherpinitbe ethylepsevinybacatgte

is also deteriorated to nake it inpossible to carry out
copelyaear Inas/a maelt flow rate of 50 to 3,000 g/10 min.

The present invention according to claim 6 provides the paving resin

composition of any one of claims 1 to 5 which further contains 5 to 50 parts

by weight of a pigment based on 100 parts by weight of the thermoplastic

resin composition.

The present invention according to claim 7 provides the paving resin
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11 excellent in durability. The content in total of

ot her thernoplastic resins and viscosity adjustnent

agent is 30 to 70 % by wei ght and preferably 40 to 70%

by wei ght. However, the content of the viscosity

adj ustnment agent in the total amount is at highest 25%

by weight, that is, 0 to 25% by wei ght and preferably 2

to 25% by weight. If the content in total of other
cohl}RITtigd 854h ¢ oh8 DF BRIARA 1Y 6 SPRéLen tﬁgjs%tcfﬁma sﬁgaqFLuﬁﬁs 18

| ess than 30 % by weight, the nelting propérty as e
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| et Pearenr iy Rl 88l e BRRR b by S Y Biving asphal:
e e EE R e T T
coffBodthin of Fry g8 shelaimact o magob e by Welabratom.

into small lunps, or the small lunps are stuck to each
aggreRAteni th 1 apse of time, or the wettability and

adhesion property to the aggregate is worsened and

t her d heggresertnvenpiopcsardingdaciaim Pmyrovidestbe paaneg

street face _in sone cases. In the present invention, a
asphaleempasjtioe of sledm $aohsained hhmixingdespawing Haein

pi gmrent nmay be inorganic pignents or organic pignments.
compoeiticd apd the ageregatefattl’e to(0°Cesi st ance and

weat heri ng resistance, the inorganic pignents are

pr ef dhelpresersinveationcagardingib gheind 30 pryvidat admpehddivr

iron oxide (goethite), red iron oxide (rouge), green
producingunp sxinge sphiailt @nhpdstion Bf ekdifdes 38 @ whith édeepri6@ithe

be enpl oyed. A pignent having inproved heat resistance
steggofal so be 12 enployed. Further, extender pigments

such as cal cium carbonate, tale, clay and the like can

be u . K B i - Q. . .

conby et MR R Bving S ik bR BT R

pnal@!%i‘ﬁ:gI 368u %U:B%B!'s&ring%z)‘fﬂra@{éh%iﬂﬁ magnet i sm such as

magnet 1 ¢ Fnducti on. con of the pignments is

STk R IR, Lo 1T
R 8 5 B G P
if it. 50 1. [ , 1l
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occurrence, of )yroblemin adhesion to the aggregate.
ageTeeRte AtHA0 19 =LKt adhesi on of a paving resin
conposition in small lunps, the above-nentioned

i norgani ¢ pignents, or econom cal mnerals

BEST MODES OF THE CARRYING OUT THE INVENTION

The constitutions of the present invention will be described in more
detail below.

The ethylene-vinyl acetate copolymer in the present invention has a
vinyl acetate content of 20 to 45% by weight and preferably 28 to 45% by

weight.



such as cal cium carbonate, clay, talc, silica sand, and
bentonite, or lubricants such as nmagnesi um st earat e,
cal cium stearate and barium stearate may be added. One
or nore of these powders for adhesion prevention nmay be
used 1in conbination. To be nore effective, the powders
may be stuck to the surface of the obtained paving
resin conmposition in small lunps and for exanple, the

POVWIGF $hdTBontRAL BPYNA G cOfhts s ?éh%%h%ﬁ('}}d}g g?ﬁ&g%fhgf}g}e]

extruder and then t'he strands are

ICHEAHy tr the BbEAALA Shofinabic P fin B0 iaE Bsdomgs i «
i tion anpunt of . these powders for

. .powder s. .,The ad

mé‘gﬁé’%‘?‘%na‘b‘f[ g‘b%‘h‘i FHiF 9IPAVIRAMSHIG § PGVINE F4518 CREIROSLIRN
i t, b d 100 Is b i ght . of th )

obfFiodd byt B g The CRBORHIiRT 1116 s AL DS reqslés on

ignents, there is no problem however in the case of
008 Gt ALcTag Piﬂe&ﬁ? paved dagesand phisphanomperarebetsinees o
.be as | ow as possible. Accordingly, it is preferably 5
significanppagfacylprlyon winer sezsanise other hand, if it is
less than 0.1 part by weight, the addition effect
cannéin the etberihanshif the cdnsenbpf wisiyl acetase excamizoki% byn
contai ning an ethyl ene-vinyl acetate copol yner,
weaight,dhgihelting henpenty msworsenediandcdrgpestthbilitycsfiiggirogae
the pol yner and a petroleumtype resin, or a
bectmeesip isaffidcient, esidinciiepese of pavidgusidgra pavin fishe
ot her additives at respectively prescribed rati os,

cohpreitianobidited bgdomning thécdigpdsitionitkoRatieldindds, 10 Pesults
to 180'C to thus obtain a paving resin conposition.

inloaewsht@bf ¥rackBen ¢REPATEY ifRke. | S kneaded by a uni axi al
or biaxial extruder, cooled and crushed by a

el | inZ [ ' i ; . ‘
Fesi 1 HeaREUbE Sorlpoidiako pf afe Ly byl o8B oBlymer is
40 PR Ol PRARRBIGHPI 0 00 W 107 P

prescri bed pi gnent are m xed by a m xer
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conposi thon,in small. .lLunps of the present invention.
fo‘fﬂggé??etbﬁfd%w%ﬁfﬁ?ul}‘ s is preferably about 2 to 30
nmm as, a aver age val ye of the maxi numdianeter. If it
is s ﬂé‘-’roﬁ}% aj H’!@dﬁé&‘il’é& temperatuse exeepdseliGiC, the
conmposition itself tends to occur easily during
te%’tpﬁF%fg’é"eiﬂ’d meltingdhe cpmpostien and mixieg éﬁ% dempggition with
t he case of prqducin% an adm xture by mxing the
the aggregate dn reqiired 4 be dighk gadaheitimedaliss lang; aeselting in a
problemthat the nmelting work takes a long tinme. The
prpbleinn gf werkabibioyposi ti on obtained in such the above
manner is 14 wapped in poly bags of 5 Kg or 10 Kg
capadivwryherpthbonailh flbw, radt of hiee ethydené-vinyl acetate is preferably

50 to 3,000 g/10 min and further preferably 60 to 2,200 g/10 min.
If the melt flow rate is lower than 50 g/10 min, the temperature for
melting the composition and mixing the composition with the aggregate is

required to be high and the time takes long, resulting in a problem of

9



preparing a paving asphalt conposition as descri bed
bel ow, the conposition nmay directly be fed to a m xer
fromthe wapped state without the passage of a
measur enent apparatus and thus the neasurenent can be
carried out sinultaneously with feeding and the
workability is remarkably inproved. A paving asphalt
conmposition according to the present invention
warkabélitysindsdnee $886shy wei ght of the above-nentioned
pavi ng resin conmposition and 97 to 90% by wei ght of an
agyr €utlee otHert | ' in, i
conmposition is }fhgls%qtﬁﬁ%elgaowfamﬂg%\éaﬁ?&d{ ’?bgt%!:([e(r)}é%lﬁ’ g:fmay

rebtR iﬁﬁ)‘éﬁ@&eﬁé@ﬁﬂ:ﬁack@?ﬂﬁﬁ%‘gﬁivﬁﬁ fh& weak and cracking or
the like tends to occur. the other hand, if it

B e e

U8 38 BELOH i R BB R b e

resip ¢ osi tjon in. wapped state to m xer w thout .
arg PEERTHI o A5 AP Ry tTlS T BRgsSrS Shose Rrviagia spltening point
S nt a ratfus and. m xj ng the conposition with

of gﬁ%;@?@gagﬁé%?ﬂé& 28 ib@se@aw&g@ shitarangmojnt o7q &o
1§8*C. If the tenperature is |lower than 150*C the

1205k ieasimexe preferahde.case of | aying the obtai ned asphalt
conposi tion may possibly be decreased and on the other
hand If the seftenangaeinbizdower than J0iey the chtained thirmoplastic
that the resinis partially deteriorated and the

repingraampositionibecemnes stickraadriihyisrity sometinies bedomas difficwdt to
60 seconds. If it is shorter than 30 seconds, the

make tlney composidion imathe desimed amdlblumpe ot her hand, even
if it exceeds 60 seconds, the effect is not so nuch
chan@hdtlaendthdrehamd, ifithd sdfteringpaificexcdetde1b0r@ttdd | n
this case, the aggregate nay be heated previously at

teifraturd 2ot eltingithe cbmpdRittow ahd hhengithe compositivdt with
the paving resin conposition can be nelted wthin a

the At8Hs 20Guirbe ta B NEFR LA CHR ikl takie8 Mg, rBSulting i
vvelggg%é Ifsit is |ower ?ﬁan 160' C or exceed% 220*1Cl:1,g1intal

prgsmgwq,ﬁ{gbﬁ%ng?né jddsL the tenperature to the

above-nenti oned preferable m xing tenperature. In the

it ie?ﬂ%ﬁ?@ﬁﬁ‘é%%s%ﬁf‘iﬂth%%ﬁaéﬁ#?ﬂﬁ%g‘?%ﬁ%fn%&?‘eF%gﬁﬁgﬁi :
rof A EF 4000 000 P oS et BEREBLY 7 Tl BEADOR0 sggpe

16‘H° t he pigment may be caused and therefore it is
preferable to use the pignent-containing paving resin

co ifi1on. As described ove, the jnportant points
oF T AT il eGRY s Bies IPan J00LAbS, HBrR e e 4 problem

. I hvention e as follows. That is, the paving resin
mdﬁ'h"ﬁgéli“tyi(lf?d‘@d}?tvﬁﬁrﬁtwt fic§-east the specified
et hyl ene-vinyl acetate copolyner is made to be in
smal 00 the sther kand.of themelt viseerity excestls (100 ¢panthe one
anot her during storage or transportation and sticking
welitabildy andnapdhesiom prdperty tnthe aggedgate feinferivhanddhere may
short tine.
occur a problem i1n durability of the paved street face.

Also, as the petroleum type resins, aliphatic type resins produced

from C5 fractions, aromatic type resins produced from C9 fractions, or C5C9
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Mor eover, the addition ratio of the specified

et hyl ene-vinyl acetate copolyner is controlled to be
30 to 70% by weight, so that the conposition can be
nelted within a short tinme, excellent in wettability
and adhesion property to the aggregate, and thus
capabl e of providing paved face having excellent
durability and free from deformati on during summer and

copbBEdrSpe Pt S1gutd st‘ﬁFsr p%:dﬂl{cgﬂr t%lrb%tﬁagﬁ@g %l%ﬁéeﬂtadiene

conposi fion in the sm prese

op? YEReIy 9?5%%% HBPRESH., (TRl Ria B8 bltok arip v

state and

BT %éﬁ‘)’rgqi‘&as Fbn b mesgrsiy Sgﬁigd Chrough
1

6 sur enent ar at us and accor y, washi n wor k
{ {ROTHETS 7 BB SAGbSRP VS SE HPEambat AeeRls of petroleun
unnecessa[y and the workability is increased. Further,
tYDf PROGesS GUE Andoligwd rubbers, epepyIreingnresans,and lay density
ment t he pi gnment |s not necessary to add
Og@ghmn@ﬁ;ﬁqdot erinastbe ysed Alometdrdn goanbingtiomsifitwo or
nBosHlon free froma problemon health and
aegrhenthe necessityut ddditop oftlkemdugirosesithéeiscosity of the
conposi tion having good workability can be provided.
thekmepiaaticaesint teanposiientanidnwettabiitywiol thebgzgdegatel bed i n
nore detail along with Exanples and Conparative

Exanplsethe putrelvam typecprpeesssils, thosChaving 4 Sabh pdent\et/
limted thereby. In the follow ng description, "W and

260p8rdr highenardpriferdileht PradstalRandbrivatiel 8 and heavy
respectively, unless otherw se specifi ed Eval uati on of

minfd@aPéiYd BAd kRS 1ikeCRAP BB ide@n Was carried out according
to nethods described in "Petrol eum Asphalt” JI'S K2207

and tahg Qty gﬁ& f f
penetr athl%oni gegr égeré tto n% %ﬁg ﬁgﬁ%ﬁ%&,?ﬁ%ﬁﬁ%@&tﬁ(}mne,
: -gﬁ?ﬁ f okl owi ng st andar ds,
an‘@é&#e %&%P§%¥§ﬂmggewjp gtsg " based on how | ong
| n rrel t ach n 0 itio
oL Ra¥ e R Pipon S o b Pibs B i eHahhs gptent
ot Iate at 130'C <3 m 10 5
of ﬁ‘% a'fltyg Rigyiptage onglvaisr 1t Toried aResyeiab ABgarefprably
of resin conmposition was eval uated by
3QVN§@%b ¥éﬁthe adhesion state of the small |unps
aftei the 17 paving resin conposition 100 g was left
for If fhestontanyof the eihwlene mnyd acetatyisopolymer isdesmthan
of the small |unps was | ess than 1/10: 0, The adhesion
30%erbyveeight,tthe fk&xdmﬂlt}* ofithe therniopiastiorésin sontpmsitigiPbedymes
insufficient and accordingly, it may result in occurrence of cracks in the
paved face and this problem particularly becomes significant in winter
Seasons.
- On the other hand, if it exceeds 70% by weight, the wettability to the
aggregate becomes insufficient and the adhesion property to the aggregate
becomes problematic. Further, the compatibility with petroleum type

resins 1s also deteriorated to make it impossible to carry out street paving
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and The adhesi on anount of the small |unps was 1/2 or
nmore: X. According to the follow ng standards, the | ow
tenperature property was eval uated based on whet her the
pavi ng resin conposition could be broken by hand or

not after each paving resin conposition 5g was heated
and nelted on an alumnumfoil by a hot plate at 130C
and left for one night in a |ow tenperature warehouse

eﬂbll@&iﬁ&ﬁréﬁiﬁkﬁni 0, not broken but cracked: A, and
broken: X. Wth respect to the paving asphalt

cor £ g eatten EBTLRAT b Goned HERHBY Buic e S Risb B,
o A Ty VOB M oA i
GO0 B R 0 SIS b 50 amounc
o S S A el o 210 250

obt ained i n Exanpl es and Conparative Exanples was m xed
byvewgd. (o 160C and conmpacted at 130 to 140C. The

nunber of the tines of conpaction was 50 tines in both

f acedf thexeontept in tetal ob otherdhermoplastisnesmsnand viscesity
(ﬁ;epar ation 18 conditions was subjected to the Marshall
adustment ggendas less tihannd® Yabyl wedgh, the madlting riroperty as the
speci men was subjected to the Marshall Stability Test
reaint enmposition diecomies insuffieiemdhaioméaies taavdkor th&ofhdrdiand,
48 hours. The residual stability was cal cul at ed

if Hoexeedds §O%obyt weidl, thwiflegibiktiuad tlearesih @omposititl becomes
stability (%9 = [stability after 60C 48 hour i mrersion

inbafficiaiteid d heddirlidgly, 46 s ré MBS burkéhcbadfRrhcks iH0the
Exanple 1 U trathene 760 (Trade nane: manufactured by

pabeddhcdor poration, vinyl acetate content 41% nelting
tenperature 48C, nelt flowrate 70 g/10 mn) 525 g as

an equ@&ﬁlt‘éhﬂﬁktﬁé’ﬁs@ﬁﬁ?f%gﬁiﬁﬁﬁm aggﬁpeﬁ 95408y

(Trade name: manufacture Ni ppon troc gmgcal S
g, St ARLBBOBRA RSB SRS and i
TR T A S 5P S i
g3 el L B o 5 SRSy o
thg&oglg?g]g ggg%c:;aég%ggaﬁgré llﬂggsocgut' 2 p%b em i5n ﬁLnrstﬂ?ility of the
paved street face in some cases.

In the present invention, a pigment may be used, based on the
necessity. The pigment may be inorganic pigments or organic pigments.
Especially, in terms of the heat resistance and weathering resistance, the
Inorganic pigments are preferable.

As the inorganic pigments, hydrated yellow iron oxide (goethite), red

iron oxide (rouge), green chromium oxide, white titanium oxide and the like

can be employed. A pigment having improved heat resistance can also be
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conposition (A). The main production conditions and
properties are shown in Table 1 and Table 2,
respectively, and the obtai ned paving resin conposition
(A) was found having a softening point of 68.0C,
penetrati on degree 40, and elongation 52 cm Exanples 2
to 10 and Conparative Exanples 1 to 5 19 The paving
resin conpositions (B) to (0) were produced in the sane

PR et #ﬁ‘%ﬁ’é%ﬁlﬁ# P%%%?é?sté%%ﬁ%% _ e%u@{:ca%"?%ﬁ%%ﬂé clay
i ENRY Ehnde 48 DA EPEMOAE R bt umens Sont S el in

I s, were changed variously and the nmain production
Co&%ﬁﬁ‘){}ns and properties are shown in Table 1 and

Tabl e 2, respectively. The trade names of the products
and te[ﬁ%e %éﬁ'i‘égn%?lc Pﬁgéﬁlﬁﬁ sush g fermatesgveyidas a funnsiansbased
in Exanples 2 tqo 10 and Conparative Exanples 1 to 5 are
Onag‘q maghfeisny sueh ae magnetiginduetione copol ymer s)
U trat hene 735: manufactured by Tosoh Corporation.
Ul t r Ehecenntentof thenpiigacents dsl gbneredhoh tE60mras bpweight to
U trathene 725: manufactured by Tosoh Corporation.
100 parts hyrweight of thmtheraioplastibyesinsompositpmt. atif ébis less than
U trat hene 633: manufactured by Tosoh Corporation.

5 phrtsdymwaizhtthe effeutfofaddition bf tHopidmé&r BsvoaidsOmsufficient
Sum tate KF-11: nmanufactured by Sumitono Chem cal Co.,

and on the Sthdrt dred, NBitldxce88 B0 irtd BEl wliglet Fhé W8ttability to the
Chem cal Co., Ltd., Sumtate RB-11: nmanufactured by

aggrogaRrBeconrRE i6ahfielent tolydsult iBVGRELPENtE VO aFroBlcaR WM ed
by DuPont M tsui Polychem cals Co., Ltd., Evaflex

adB¥d vt tdBHA Fﬁﬁ‘e@ by Du-Pont Mtsui Pol ychenicals
Co., Ltd., %‘g rol eum type resin) Neopol yner-E100:

manuf@RCch ¢ ' r i.cals . S
Neoparoniig vt BARe 8k F QIR s tomusition g small
i 0:; nuf.act ured by Tosoh .
tufths, i Bbove Rl PR BRI by BonGSid gpinerals
t.ion. YS Resin TQ85: f act by Yasuh
ol carieae, ooy B3 oG saih fnd hedbaniipyor Tubricants
lJrAr%lakawa Chem cal | n%lstt .es Ltd., l\/h({gggr ez M 905A:
SURE AT RABDP YT, FLattALe: SR Gy HeaEHieand barium stearate may be
%r UK%E ez H 700F; &ganuf actured by. Maruzen Petrocheni cal
adged. (ne or mope of ?%eypoéﬁii(t@tfﬁ’éﬁ hagjeRDreperiden may be used
. Diana Q| AH24: manufactured by Idem tsu Kosan Co.,
injqognbination. To be more effective, the powders may be stuck to the
surface of the obtained paving resin composition in small lumps and for
example, the powders may be sprayed on strands coming out of an extruder
and then the strands are formed into small lumps with a desired size or the
paving resin composition is formed into small lumps and coated with the
powders.
The addition amount of these powders for adhesion prevention is

generally 0.1 to 5 parts by weight based on 100 parts by weight of the

thermoplastic resin composition.
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Li qui d rubber: Pol ybutadi ene R-15HT: manuf actured by

| dem tsu Kosan Co., Ltd., Process oil: AROVAX- 3:

manuf actured by Fuji Kosan Co., Ltd., Process oil
AROVAX-5: manufactured by Fuji Kosan Co., Ltd., Epoxy
resin: Epichlon 1050: manufactured by Daini ppon I nk and
Chemcals Inc., Rosin: manufactured by Arakawa

Chemi cal Industries, Ltd., and Low density

! e T AR b T e
usfp HhE GRS YR ' Riouie I Sler e Y bgcns vt o mpspible
Ac%%%&’in%fy, 1% ¥s6pr@ferably 5 parts by weight or less. On the other hand, if
it is less than 0.1 part by weight, the addition effect cannot be sufficient.

A thermoplastic resin composition containing an ethylene-vinyl
acetate copolymer, preferably a thermoplastic resin composition containing
the polymer and a petroleum type resin, or a thermoplastic resin composition
further containing other additives at respectively prescribed ratios, based on
the necessity, is heated and kneaded at 100 to 180°C to thus obtain a paving
resin composition. Industrially, the composition is kneaded by a uniaxial or
biaxial extruder, cooled and crushed by a pelletizer into desired size to obtain
the paving resin composition in small lumps of the present invention.

In the case of mixing with a pigment, prescribed resins and the
pigment are mixed by a mixer such as a Henshel mixer, a V-type blender or
the like before they are led to an extruder, then they are subjected to the
respective treatments of kneading, cooling, and crushing to obtain the paving
resin composition in small lumps of the present invention.

The size of the small lumps is preferably about 2 to 30 mm as an
average value of the maximum diameter.

If it is smaller than 2 mm, adhesion of the paving resin composition
itself tends to occur easily during storage and on the other hand, if it exceeds
30 mm, in the case of producing an admixture by mixing the composition
with an aggregate, it tends to cause a problem that the melting work takes a
long time.

The paving resin composition obtained in such the above manner is

14
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wrapped in poly bags of 5 Kg or 10 Kg c_apacity. Accordingly, at the time of
preparing a paving asphalt composition as described below, the composition
may directly be fed to a mixer from the wrapped state without the passage of
a measurement apparatus and thus the measurement can be carried out
simultaneously with feeding and the workability is remarkably improved.

A paving asphalt composition according to the present invention
contains 3 to 10% by weight of the above-mentioned paving resin composition
and 97 to 90% by weight of an aggregate. If the amount of the paving resin
composition is less than 3% by weight, the strength of the paving asphalt
composition is weak and cracking or the like tends to occur. On the other
hand, if it exceeds 10% by weight, rutting of the paved face tends to easily
occur during summer time. |

A preferable preparation méthod of the paving asphalt composition is
a method carried out by directly throwing the paving resin composition in
wrapped state to a mixer without passing the paving resin composition
through a measurement apparatus and mixing the composition with an
aggregate at 150 to 200°C, more preferably 150 to 180°C. Ifthe
temperature is lower than 150°C, the workability in the case of laying the
obtained asphalt composition may possibly be decreased and on the other
hand, if it exceeds 200°C, there may occur a problem that the resin is
partially deteriorated and the pigment is discolored. The mixing time is
about 30 to 60 seconds. Ifit is shorter than 30 seconds, the mixing may be
insufficient and on the other hand, even if it exceeds 60 seconds, the effect is
not so much changed and the workability is rather deteriorated. In this

case, the aggregate may be heated previously at 160 to 220°C and then
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thrown to the mixer, so that the paving resin composition can be melted
within a short time and the aggregate can sufficiently be wetted. Ifit is
lower than 160°C or exceeds 220°C, it becomes difficult to adjust the
temperature to the above-mentioned preferable mixing temperature.

In the case the paving resin composition contains a pigment, it is not
necessary to add only the pigment to the mixer and accordingly, no
undesirable effects on health and environments attributed to the powder
dust of the pigment may be caused and therefore it is preferable to use the
pigment-containing paving resin composition.

As described above, the important points of the paving resin
composition of the present invention are as follows. That is, the paving
resin composition containing at least the specified ethylene-vinyl acetate
copolymer is made to be in small lumps so as to prevent adhesion of the
lumps one another during storage or transportation and sticking of the
lumps to a mixer and to melt them within a short time.

Moreover, the addition ratio of the specified ethylene-vinyl acetate
copolymer is controlled to be 30 to 70% by weight, so that the composition
can be melted within a short time, excellent in wettability and adhesion
property to the aggregate, and thus capable of providing paved face having
excellent durability and free from deformation during summer and cracking
during winter.

Further, the paving resin composition in the small lumps of the
present invention can be wrapped in a poly bag with a prescribed capacity, so
that the composition can be thrown directly to a mixer from the wrapped

state and simultaneously weighed withour being passed through a
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measurement apparatus and accordingly, washing work of the measurement
apparatus or pipes 1s made unnecessary and the workability is increased.

Further, with respect to the resin composition containing a pigment,
the pigment is not necessary to add separately to the mixer, so that the
paving resin composition free from a problem on health and environments
attributed to powder dust and the composition having good workability can
be provided.

Hereinafter, the present invention will be described in more detail
along with Examples and Comparative Examples, however, the present
invention is in no way limited thereby.

In the following description, “%” and “part” mean “% by weight” and
“part by weight” respectively, unless otherwise specified.

Evaluation of the paving resin composition was carried out according
to methods described in “Petroleum Asphalt” JIS K2207 and the respective
items of softening point, penetration degree, elongation, and melting
property were measured.

According to the following standards, the melting property was
evaluated based on how long it took to entirely melt each paving resin
composition 5g when the composition was heated on an aluminum foil by a
hot plate at 130°C.

<3 minutes: O,
3 to 5 minutes: A, and
>5 minutes: X.
The adhesion property of each paving resin composition was

evaluated by investigating the adhesion state of the small lumps after the
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paving resin composition 100 g was left for 1 week in a thermostat at 30°C.
The adhesion amount of the small lumps was less than 1/10: O,
The adhesion amount of the small lumps was 1/10 to less than 1/2: A,
and
The adhesion amount of the small lumps was 1/2 or more: X.

According to the following standards, the low temperature property
was evaluated based on whether the paving resin composition could be
broken by hand or not after each paving resin composition 5g was heated and
melted on an aluminum foil by a hot plate at 130°C and left for one night in a
low femperature warehouse at 5°C.

not broken: O,

not broken but cracked: A, and

broken: X.

With respect to the paving asphalt compositions containing
aggregates, evaluation was carried out by Marshall Stability Test and
Immersion Marshall Stability Test.

The Marshall Stability Test was carried according to the method
described in “Paving Testing Handbook”, published by Japan Road
Association, in Nov. 1986,

The preparation conditions of test specimens were as follows.

Each mixture containing an aggregate and each resin composition
obtained in Examples and Comparative Examples was mixed at 150 to 160°C
and compacted at 130 to 140°C. The number of the times of compaction was
50 times in both faces.

Each specimen obtained in the above-mentioned preparation
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conditions was subjected to the Marshall Stability Test as it was and
additionally, the specimen was subjected to the Marshall Stability Test after
immersion in a thermostat water tank at 60°C for 48 hours.

The residual stability was calculated according to the following
equation.
The residual stability (%) = [stability after 60°C-48 hour immersion in

water/stability before immersion in water] x100.

Example 1

Ultrathene 760 (Trade name: manufactured by Tosoh Corporation,
vinyl acetate content 41%, melting temperature 48°C, melt flow rate 70 g/10
min) 525 g as an ethylene-vinyl acetate copolymer, Neopolymer E100 (Trade
name: manufactured by Nippon Petrochemicals Co., Ltd.: softening point
90°C, melt viscosity 200 cps) 750 g as a petroleum type resin, and AROMAX-
4 (Trade name: manufactured‘by Fuji Kosan Co., Ltd.) 225 g as a process oil
were mixed by a mixer and heated at 120°C to melt the mixture and the
mixture was kneaded by a biaxial extruder and the extruded mixture was
cooled and cut into small lumps with ¢4 mmx5 mm to obtain a paving resin
composition (A).

The main production conditions and properties are shown in Table 1
and Table 2, respectively, and the obtained paving resin composition (A) was
found having a softening point of 68.0°C, penetration degree 40, and

elongation 52 cm.

Examples 2 to 10 and Comparative Examples 1to 5
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The paving resin compositions (B) to (O) were produced in the same
manner as in Example 1, except the type and the amount of the ethylene-
vinyl acetate copolymer, the type and the amount of the petroleum type resin,
the type and the amount of the additive, and the size of the small lumps were
changed variously and the main production conditions and properties are
shown in Table 1 and Table 2, respectively.

The trade names of the products and the names of the makers of the

product to be used in Examples 2 to 10 and Comparative Examples 1 to 5 are

as follows.

(Ethylene-vinyl acetate copolymers)

Ultrathene 735: manufactured by Tosoh Corporation.

Ultrathene 726: manufactured by Tosoh Corporation.

Ultrathene 725: manufactured by Tosoh Corporation.

Ultrathene 727: manufactured by Tosoh Corporation.

Ultrathene 633: manufactured by Tosoh Corporation.

Ultrathene 515: manufactured by Tosoh Corporation.

Sumitate KF-11: manufactured by Sumitomo Chemical Co., Ltd.,
Sumitate MB-11: manufactured by Sumitomo Chemiecal Co., Ltd.,
Sumitate RB-11: manufactured by Sumitomo Chemical Co., Ltd.,
Evaflex 40W: manufactured by Du-Pont Mitsui Polychemicals Co., Ltd.,
Evaflex EV45X: manufactured by Du-Pont Mitsui Polychemicals Co., Ltd.,
(Petroleum type resin)

Neopolymer-E100: manufactured by Nippon Petrochemicals Co., Ltd.,
Neopolymer-S: manufactured by Nippon Petrochemicals Co., Ltd.,

Petrotak 70: manufactured by Tosch Corporation.
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R ] wwwwwwwwiUUUUUU 23 Exanpl es 11 to 20 and Conparative
Exanples 6 to 10 The respective paving resin
conpositions (A to (0) obtained in Exanples 1 to 10
and Conparative Exanples 1 to 5, 750 g each and vari ous
pi gnents 250 g each were m xed and the respective

m xtures were nelted at 1200C and kneaded by a bi axi al

Pe@é‘ddlllg?rmﬁﬁﬁfééﬂﬁrﬂbjr}]'{gs& @(%Ig&ra%foov\er e cooled and cut

into small lunps wt obt ai n paV| ng resin

Y REBCTOS S an i AR BY VoSOt ETRERCH R 1041 ‘mg §nG)xed
Ne 94%

Afglaatp zg a@d‘ﬁnt ?Qﬁuﬁé‘i&y%ﬁo uresgﬁgnt & %Eﬁe% eoarse

M%ﬁﬂ%&? nﬁ%ﬁé"% b?%ﬁ%ﬁdwﬁnrwe%‘)f p dethothentonl GogLad.

a es 6 10 were m xed at 150 to
M%‘%@* Hﬁ@e a‘éﬁurﬁé%YtMam#lcPeﬁr@cbf:@m@o Ltd.,
[ espective paV| ng asphalt conpositions. The nunber of
(Viscesity adinstarent agent S)tpl on was 50 tinmes in both faces.
The properties _of the obtained paving asphalt
r@@ﬁﬁsogl tDigns QM AH24omanufataned by, Idenuitsw Kosandin.j btdkd
grment - cont ai ni ng pavi ng resin conpositions and
Llpmd nipheesPolybotpdisne iRt HIb ntaiwlangired by Bleenitswiiosan Co.,
thrown directly to a m xer without passing through a
Ltdeasur enent apparatus, so that washing of the
measur enent apparatus and pi pes was unnecessary and

Probtess oil: AROMAR!Y: hiyufaetureddst FafitKosaanpay, aitiye
Exanple 11 A conmercialized heated asphalt resin (P)

Pré8&sshiPAROMARRS £fh aiifA @Wred by i Rekas GOLed wer e

nelted at 120C and kneaded by a b| aX| al extruder and

Eﬂoli? r@¥%i: BIREh X105 (8 iYsufe! bﬁtlak%HPd Chemicals
lunmps with 44 nmmx6 mm to obt |napaV| gresm

InEOMpPoOsi tion. As shown in Table 3, the pignment- m xed
resin conposition in small [unps caused adhesion of the

RATR o R urdt by ARG Rleof SO RRAATRRE b °ne

Low density polyethylene: Petrothene 225: manufactured by Tosoh

Corporation.
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Examples 11 to 20 and Comparative Examples 6 to 10

The respective paving resin compositions (A) to (O) obtained in
Examples 1 to 10 and Comparative Examples 1 to 5, 750 g each and various
pigments 250 g each were mixed and the respective mixtures were melted at
120°C and kneaded by a biaxial extruder and the extruded mixtures were
cooled and cut into small lumps with ¢4 mmx6 mm to obtain paving resin
compositions.

The paving resin compositions (F), (G), (J), and (M) were used as they
were, without being mixed with pigments.

Next, mixtures containing 94% of an aggregate containing 48% #6
crushed stone, 23% coarse sand and 23% fine sand, and 6% of the paving
resin compositions obtained in the Examples 11 to 20 and Comparative
Examples 6 to 10 were mixed at 150 to 160°C and compacted at 130 to 140°C
to produce respective paving asphalt compositions. The number of the
times of compaction waé 50 times in both faces.

The properties of the obtained paving asphalt compositions are
shown in Table 3.

The above-mentioned pigment-containing paving resin compositions
and paving resin compositions containing no pigment were thrown directly
to a mixer without passing through a measurement apparatus, so that
washing of the measurement apparatus and pipes was unnecessary and thus

the workability was excellent.

Comparative Example 11

A commercialized heated asphalt resin (P) 750 g and hydrated yellow
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iron oxide 250 g were melted at 120°C and kneaded by a biaxial extruder and
the extruded mixture was cooled and cut into small lumps with ¢4 mmx6 mm
to obtain a paving resin composition. As shown in Table 3, the pigment-
mixed resin composition in small lumps caused adhesion of the small lumps

during storage at a room temperature and no paving asphalt composition

was produced.
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pl ant, a paving asphalt conposition was produced in
the same manner as in Exanple 11, except that the
aggregate previously heated to 190C and the

pi gnent - cont ai ni ng paving resin conposition were m xed
at 170C for 60 seconds in a mxer. As the aggregate

* Parts based on 100 parts of thermoplastic resin composition
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Fromthe results in Table 4, it is made clear that the
pavi ng asphalt conposition of Exanple 21 had AE val ue
smal ler than that of the conposition using a
conventional liquid asphalt of Conparative Exanple 12
and therefore the paving asphalt conposition was | ess
di scolored with the Ilapse of tine (discoloration) than
t he paving asphalt conposition of Conparative Exanple
Exhéaplélya paving asphalt conposition of Exanple 21 was
al so found excellent in dynamc stability by the Wee

Trackh g . [antS| ; % ' u@ﬁ@
conposi t ia}ﬁﬁéjfa g?g%gﬁeanztlh&%@]ﬂ ra?)%%ﬂéggu | ngﬁﬁgas
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and tih r kabiilht excel | ent _and.no _undesirabl e
o uld YRS TP 02! ahe Rl e R Rng pEP PR resi, o
owder dust of. the_ pi t s caused. On the other
coR RS o etsBixed £ 17 BGon 60 SoSohRania HRer qebot ed
asphal t s thr to the m xer .after havi ng passed
ag awsgﬁe%%@ggﬂ? SgEFrAsaly ﬁﬁP‘éﬁlﬂé‘l%ﬁﬁ%s%bﬁﬁ%ﬁ’@ﬁ)ﬁt%% 20%
pi gnent was added directly to the m xer, washing work
#Trczpsherb stangs P neonrse pped ands3% stons pesdepand8%dee t o
.thus worsen the workability and the workability and )
PIZWERT Aot adpig RANIDE tresinecran pRaitph oyereat syl totabipowd@aving
dust of the pignment. 28 Mm3 mE~ . nNdYNNddWV
aspghal€ chmpasitidbn.vV ThelpSoperties of the obtained paving asphalt
composition are shown in Table 4.

The Wheel Tracking Test was carried out according to a method
described in “Paving Testing Handbook”, published by Japan Road
Association, in Nov. 1986. The dynamic stability (DS) measured by the
Wheel Tracking Test is preferably 6,000 times/min or higher.

The color change with lapse of time was measured for respective
specimens of Marshall Stability Test which were exposed outdoors for 9
months and stored in indoors. The measurement was evaluated based on

the AE value using Color-Guide (BYK-Gardner). The AE is preferably 5.0 or

lower.

Comparative Example 12

A paving asphalt composition was produced in the same manner as in
Example 21, except that a commercialized liquid decolored asphalt was used
in place of the thermoplastic resin composition, that the composition was

thrown to the mixer after having passed through a measurement apparatus,
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and that separately a pigment was added directly to the mixer. The
properties of the obtained paving asphalt composition are shown in Table 4.

From the results in Table 4, it is made clear that the paving asphalt
composition of Example 21 had AE value smaller than that of the
composition using a conventional liquid asphalt of Comparative Example 12
and therefore the paving asphalt composition was less discolored with the
lapse of time (discoloration) than the paving asphalt composition of
Comparative Example 12. The paving asphalt composition of Example 21
was also found excellent in dynamic stability by the Wheel Tracking Test.

Further, since the paving asphalt composition of Example 21 was
produced using the pigment-containing paving resin composition, it was not
necessary to add the pigment separately to the mixer and the workability
was excellent and no undesirable effect on health and work environments
attributed to powder dust of the pigment was caused.

On the other hand, in Comparative Example 12, the liquid decolored
asphalt was thrown to the mixer after having passed through the
measurement apparatus and separately the pigment was added directly to
the mixer, washing work for the measurement apparatus and pipes was
needed to fhus worsen the workability and the workability and working

environments were deteriorated by the powder dust of the pigment.
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APPL| CABI LI TY The paving resin conposition according to
the present inventionis nelted within a short tine,
excellent in wettability and adhesi on property to
aggregates, and capabl e of providing a paved face
excellent in durability free from problens of

INBUSTRIADARRLICABSUITEr and cracking during wnter.
Further, the paving resin conposition of the present

i nVenThé’EaVﬁlg lfe%iﬂ'f?&nb%ﬂm%@écbrdlﬁgnﬁ gﬁg P §§I 1 gmgzggpga ds

cause adhesi on of the [unmps one an o
g FRRRE B S 0 By SRS ey
af Rt hd A BlHE rpgazlfﬁﬁ%%' e 8o P?s%li@dnpdwahgw free
TR BT b B AR s L winter

ut owder dyst at the tine of feeding a.
glt :;Lelﬁ ﬁ er, t%eppa\AVQng resin composition of the present invention is

formed into small lumps so as not to cause adhesion of the lumps one another
during storage or transportation and sticking of the lumps to a mixer and so
as to melt them within a short time, and with respect to the pigment-
containing paving resin composition, it is made possible to provide a paving
resin composition with good workability free from undesirable effects on
health and environments attributed to powder dust at the time of feeding a
pigment.

Furthermore, at the time of obtaining a paving asphalt composition
by mixing the paving resin composition of the present invention and an
aggregate, the paving resin composition in small lumps of the present
invention can be wrapped in a poly bag, so that a prescribed amount of the
composition can be thrown directly to a mixer from the wrapped state
without being passed through a measurement apparatus and accordingly,
washing work of the measurement apparatus or pipes is made unnecessary

and the workability is thus significantly increased.
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Furthernore, at the tinme of obtaining a paving asphalt
conposition by m xing the paving resin conposition of
the present invention and an aggregate, the paving
resin conposition in small |lunps of the present
i nvention can be wapped in a poly bag, so that a
prescribed anount of the conposition can be thrown
directly to a mxer fromthe wapped state w thout
ChaIM@ passed t hrough a neasurenent apparatus and
accordingly, washing work of the neasurenent apparatus
or pipes is nmade unnecessary and the workability is
thus significantly increased. 30 CLAIMS 1. A paving

R S AT AR BT e
S R T  E E R

{ erature of 40 to J100C. 2. The pavi.ng resin .
ack TR SoPOI e b GRg Y IBYY Aletate FORIES of AD AR By weight and
resi.n conposition.contains 30 to 70% by wei ght of an
a’@?ﬁﬁ%ﬁ"e"-@?%‘”ﬁ@@f@t@ 1089p61 yrer having a vinyl acetate
content ,of 20 . to 45% by weight and a nelting
t enpér at'hePHANG Fesiy comrsitipn ofglaam Yowhereingbeght in
total_ of other thernoplastic resins and a viscosity
thapmoplastigiresingompesitignicontaine 30 tocti% by weliight ofant
agent is in an anmount of at highest 25% by weight. 3.
ethmpleng anylpacessiencapotyroet havingh vinydi avefatevdoatentiof 2®to 45%
other thernoplastic resins are petroleumtype resins.
bysweighé apsha mpltiegitempenposietdfe® tof 160°4, and 30 t370% by
wherein the viscosity adjustnment agent is at |east one

weaightimtutal sfodrratefmoplasticaesins od & visdoditythdjubiaes s
epoxy resins, rosins, and |l ow density pol yet hyl enes. 5.

agéhe iphicly the ﬁ%o@i@fﬁﬁﬁdthﬂﬁlt@geﬁﬁ ¥s B08n Wm &b MBatlhipBest
4, wherein the ethyl ene-vinyl acetate copol ynmer has a

2mbyﬁéigm,rate of 50 to 3,000 g/10 mn. 6. The paving
resin conposition of any one of clains 1 to 5 which

furtBer gRYALRS r@sihoco%)p{fégﬁ{)ﬁ 0 ¥la‘€ﬁﬂ' Q,r“rh&feiﬁ é;ﬁ%, Ig)gﬁ&t

based on 100 parts by wel ~of the thernoplast
thEERbI-ERERASE 18 petroldlh (R ANHET 1 S 26 of Tthe

ot i aing rogn e e bt Bt S B Ko et on
ViERE At She apgptin 8€ fhnt one AubE e rIed From Ropogss
oilSe BBl P4 Tor RS P B sbtap e By APRARY Polyothylenes.
) 5. The paving resin composition of any one of claims 1 to 4, wherein
the ethylene-vinyl acetate copolymer has a melt flow rate of 50 to 3,000 g/10
min.

6. The paving resin composition of any one of claims 1 to 5 which

further contains 5 to 50 parts by weight of a pigment based on 100 parts by

weight of the thermoplastic resin composition.

7. The paving resin composition of any one of claims 1 to 6, wherein
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the paving resin conposition and the aggregate at 150
to 200C. 10. A nethod for producing a paving asphalt
conposition of claim8 or 9 which conprises the steps
of directly throw ng the paving resin conposition to a
m xer w thout passing through a neasuring apparatus,
and carrying out mxing at 150 to 200C. 11. The net hod
for producing a paving asphalt conposition of claim

thé Qizepofethecumsaly linapkiing thi30 maghegal sverhgd @810 28HC. 32

maximum diameter.

8. A paving asphalt composition which contains 8 to 10% by weight
of the paving resin composition of any one of claims 1 to 7 and 97 to 90% by
weight of an aggregate.

9. The paving asphalt composition of claim 8, obtained by mixing
the paving resin composition and the aggregate at 150 to 200°C.

10. A method for producing a paving asphalt composition of claim 8
or 9 which comprises the steps of:

directly throwing the paving resin composition to a mixer without
passing through a measuring apparatus, and

carrying out mixing at 150 to 200°C.

11. The method for producing a paving asphalt composition of claim

10, previously heating the aggregate at 160 to 220°C.
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