SPECI FI CATI ON  PAVI NG RESI N COVPCSI Tl ON, PAVI NG ASPHALT COWPCSI TI ON,  AND
METHOD FOR PRODUCI NG PAVI NG ASPHALT COWPOSI TION  TECHNI CAL FI ELD The present
invention relates to a paving resin conposition, a paving asphalt
conposition, and a nethod for producing a paving asphalt conposition, nore
particularly, to a paving resin conposition excellent in storage stability,
easy to be nelted at the tinme of mxing with an aggregate, and solid at a
normal tenperature, a paving asphalt conposition which contains the
conposition and is excellent in coloration and discoloration resistance of
a pignent and with which the wor@BCIFIAZBANwr k  environnents are

i nproved, and a nethod for producing the asphalt conposition. BACKGROUND OF
THE | NVENTI ON Recently, in a variety of cases, including a case of coloring
a paving face such as a sidewal k, an open space, a bridge and the like with

various copPaVIN(PRESIES cOMPOSITIONIRSANCGXESPHAII €GN POSIAION, a _
pedestrian crossing and a tunnel for traffic safety, or a case of coloring

a crotch of \RPSMIERLHOR PROPRICENG %MNG‘S@SPHA t’I*I Nunction
of the street, so-called color paving has been carrie out nerally, t he
color paving is carried out using a colored aggregate and using a pignent
for a binder. 1 In the case of the forner, there are natural ones such as

silica sa i , and artificial ones such as so-called |light

col or agg gﬂcgvgﬁﬁggif They are all white and many of them are

expensi ve. & ot her hand, wth respect to the latter, there is a nethod
for mxing a p gﬁﬁﬁ?ﬁ‘& IQVEBQPB&G};@B%&@@I’rﬁ")@f‘%i’%’ﬂnrﬁ@mm% HePABEEed
asphalt itself is originally dark brovvn and even if a pignent is added, it

i s difficaspheld coprnesitaen.tand 2 mebatdifer pyodsicing pgravisg#sphalthe pi gnent
itself. To solve the above-nentioned problens, there is a nethod for mxing
composition, more particularly, to a paving resin composition excellent in

storage stability, easy to be melted at the time of mixing with an aggregate,
and solid at a normal temperature, a paving asphalt composition which
contains the composition and is excellent in coloration and discoloration
resistance of a pigment and with which the workability and work
environments are improved, and a method for producing the asphalt

composition.

BACKGROUND OF THE INVENTION

Recently, in a variety of cases, including a case of coloring a paving
face such as a sidewalk, an open space, a bridge and the like with various
colors for presenting fine appearance, a case of coloring a pedestrian 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.



a synthetic resin such as a petroleumtype resin and an epoxy resin with a
pi gnment. This nethod can nake color paving with various |light colors
possi bl e, however, it requires washing of facilities in the case of using
exi sting asphalt facilities and inevitably involves conplicated work and
also it is required to transport the asphalt m xture in heated and nelted
state to a work site and. therefore, it is needed to transport the m xture
inalarge quantity on a lorry to inevitably result in cost up in the case
of a small scale paving. Mreover, in the case_of mxing a pigment with a
m xer, the pi ghehle pase @frfélepf@vmér, ‘there are natwad papeguel as sdicminsht
environnents to cause various problens, for exanple, adverse effects on
wor ker s oanduonsstonagand amﬁﬁkialhgneﬂ\sucbamntmlletﬁdig&ﬁl coborsaggrepatabl ens,
Japanese Patent Application Laid-Open (JP- A) No. 51-49532 reports cobble
stone si zavailableak vyl dedbadiRsad Maiynofhent bes eRpé@sye.C resins such as
natural nodified rosin resins and rosin polyesters, which are solid at a

nor mal tenper at OnesheCRAB¥Y ha@dl Ksth %yi)eept@fhe Rit et SreSY @MmeBifoBrender
pi gnents. However, they are not used for paving after being nlxed W th

aggr egat e%mxg&% ‘["}‘ﬁ%n'eﬁ%rtoﬁl'}{%a”c@&hgpﬁé’lm ﬁgéggmo%véherg?érgéjate gﬁg jiand used

for paving, aggregates are sprea occurs a

probl em | RBiHIER Ay 11, RS EARCRANG o Enl 63110 4RI PRy Japanese

Pat ent No reports a granu ar or

adm xt ure_cont.ai con‘ rcializ as t.h plastlc re5|n and

i nor gani cP E%YISIPQB ﬂr?)l?la ohﬁéé?d@ %%Plgl’?—% %fﬁﬁr nopl astic resin used
here is a resin_conpositi n comer.ci a for so- called cplor paving and
't s half-sol i dogpHecheraRave TBENHORRH REPD eEpEheeis e medlwﬂé@prnamg

adm xture is onlz a m xture obtained by m xing the comercialized asphalt
and t he piagiyavihstigmesiorawshiasga paroliumdype resinggrd an epeky sesiarwithieer ef or e,

there is a problemthat the crushed particles of the adm xture are stuck to
one anot hgigment nbhisanetlthearamake, codeppaviaklwithivarsmsieghtt doders

possible, however, it requires washing of facilities in the case of using
existing asphalt facilities and inevitably involves complicated work and also
it is required to transport the asphalt mixture in heated and melted state to
a work site and therefore, it is needed to transport the mixture in a large
quantity on a lorry to inevitably result in cost up in the case of a small scale
paving. Moreover, in the case of mixing a pigment with a mixer, the
pigment in fine powder state is scattered to the ambient environments to
cause various problems, for example, adverse effects on workers or
worsening of working environments.

To solve such problems, Japanese Patent Application Laid-Open (JP-
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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Further, in the case the tenperature is decreased at the tine of a paving
work, the fluidity of the asphalt conposition is worsened to result in a
possi ble problemin difficulty of a spreading and |eveling work. To prevent
adhesi on, Japanese Patent No. 2,562,094 reports a granular asphalt obtained
by m xing a water suspension of sulfates, silicates, carbonates,

hydr oxi des, and oxi des of al kaline earth netals and zinc with

comerci al i zed asphalt and granul ating and drying the m xture. The
characteristic of this technique is that the above-nentioned fine powders

are usedisdgasod caklted sidspertsiopmastingidnd tiers ag@®ghteSauspPgdadspldal t, which
is an oil conponent, in water and the use anmobunt of the powders is

consequentiieteford, tHedth 088urlsta PEobIOm! B PP bEtRA§EE 2R td B R IR RdsiRf
asphalt and since the fine powlers contain a large quantity of water, there

occurs a {Qaphdifiod. Problemat the time of producing an adm xture by m xing
the granular” asphalt wth aggregates and further it results in a problem

h h K i d i
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of vinyl acetate-ethyl ene copolyners. However, there is no description of
the size HR dﬁBF%ﬁVCGPﬁFEBOBBPémﬁéapo&@@?% cHRPE¥eT.itBRs and all of the

conposi tions have a softening point of 45C or |lower and are in sem-solid
state at ﬁlﬂmq@ﬂsftl@ﬁffﬁénatsadgleaﬁds atrepiecampesitign cosimerainkegd foyeo-
conpositions require to be heated and nelted previously in a lorry vehicle
or the |ikalethcblohpavingammid itng bl solod ktdtelitdeyf ata mousal pemipeeataire .
Japanese Patent Application Laid-Open (JP-A) No. 62-189203 reports mxtures
obt ai ned blye asphalt) adniiet2f2 airily abyiivteirgbbtahed biybaixihgpde t her nopl asti c

hi gh ol ecul ar wei ght polyners (C conponent) and 0.3 to 15 parts by wei ght
of ur et hasempadryimized (d9phahponetiig pifmehnend yRsshingtvhe miktiketos to m xtures

of thernoplastic resins (A conmponent) such as petrol eum
certain sizes and therefore, there is a problem that the crushed particles of
the admixture are stuck to one another at a normal temperature, especially
In summer time.

Further, in the case the temperature is decreased at the time of a
paving work, the fluidity of the asphalt composition is worsened to result in a
possible problem in difficulty of a spreading and leveling work.

To prevent adhesion, Japanese Patent No. 2,562,094 reports a
granular asphalt obtained by mixing a water suspension of sulfates, silicates,
carbonates, hydroxides, and oxides of alkaline earth metals and zinc with
commercialized asphalt and granulating and drying the mixture. The
characteristic of this technique is that the above-mentioned fine powders are
used as so-called suspension stabilizer so as to suspend asphalt, which is an
oil component, in water and the use amount of the powders is consequently

so 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




resins and petrol eumtype process oils (B conmponent). However, the

softening points of these resin conpositions are all as low as 30 to 50C and
as descri bed above, the mixtures are in sem-solid state at a nornal
tenperature to result in handling problens. Further, Japanese Patent
Application Laid-Open (JP-A) No. 4- 359063 reports col or paving binder
conpositions obtained by mxing 2 to 6 parts by weight of

styrene-but adi ene-styrene resins, 2 to 6 parts by weight of 4 ethyl

acrylate, ethylene ethyl acrylate, or ethylene vinyl acetate based on 100
parts by neshigm af thsasmernftrapilutingoonadingkinge hyometing the@resylar | s and

di cycl opent adi ene type petroleumresins. However, there is no description

of the noaghudlbgritlohgpregaddd andddrthienderesubispasi prarismatichtfthetvienk, isoi | type
| i qui d substances exist in a ratio of 50% or nore in the entire resin
conposi ti gasgantstdirl Rikesianedertemen conpositions are also in sem-solid
state to result in a problemof handling difficulty. Further, basically, to

produce admi xt pigther] Jagshdde FdREnt AphBELiSAPuBPIRASH(IPS) KB, §a-m xer after
the conpositions are previously heated and nelted by a lorry vehicle or the

| ke —and;phys % 'iitﬂeé%oﬁtzgp%’xg%ﬁ%rg%o Labidiht \%\ch}g%%%gfo‘?efﬁt ent No.

2,688,447 reports col or paving ositions spensably
contain petr.oleu esi.n ar tic he ineral oils, thermplastic
ol st oner o Bt E R Rin UBERbEra R 208 b Bidhise Hrchrre MERCR DR age
nmol ecul ar _wei.ght aof 0.to 10,000 .a n. acid al ue of 10 t,o 200. Al though
There i o aeteity srAdhT ehawasts bRy neol Tt 2ceiale sHE Bp oYMty «he |1 be
may be added as the thernoplasti.c | astonmers, the use anobunt_is a little
and oi | tyiswvevesihere ihae sgeeapden of the,size ang mergholgaypbthepbiained t he
entire resin conpositions and the obtained resin conpositions are also in
seni - sol | tesnaompvsitiions ang efliaditha gopuiositiats BOE asoftpringpeint 0€46f€ in a
probl em of handling difficulty, simlarly as described above. Further,
there is oo lcmzelcahgtair@mn eémi iselidstatect togponhat bempetadurganireg theitmuer
conpositions at all. The Japanese Patent Application Publication (JP-B) No.
49- 15469 of using them, the compositions require to be heated and melted previously

in a lorry vehicle or the like and their handling and workability is thus

problematic.

Japanese Patent Application Laid-Open (JP-A) No. 62-189203

reports mixtures obtained by mixing 3 to 20 parts by weight of rubber type

thermoplastic high molecular weight polymers (C component) and 0.3 to 15

parts by weight of urethane polymers (D component) of diene type liquid

rubbers to mixtures of thermoplastic resins (A component) such as petroleum

resins and petroleum type process oils (B component). However, the

softening points of these resin compositions are all as low as 30 to 50°C and

as described above, the mixtures are in semi-solid state at a normal

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

4
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reports a nmethod for mxing plasticizers and pignents, based on necessity,
with heated m xtures of polyethylene waste products and 20 to 40% of 5
petrol eum resins on the basis of polyethylene. However, the nethod is
insufficient in fusion and wettability to aggregates and al so in strength of
m xtures with aggregates to result in a problemof durability of a paved
face. In view of the above situation, it is an object of the present
invention to provide a paving resin conposition in small |unps which is
nmelted within a short tinme, excellent in wettability and adhesi on property

t o aggr egahes acryaatk, capplbhe cthylpd@yideNgr ethiavedviag e certebagsd ohn
durability and free from problems of deformation during sumrer and cracking

during Wi {§@partAMt RelcHARIreake %&Pﬁl@&&&%@ﬁmg%%ma&@pfo%egé)oﬂg %ude a

pavi ng resin corrp05|t| on in small lunps, containing a pignment and

dust  gonSrPRIRRd Weﬁééﬁ?l‘%%ﬁ.?r 1%%?2210% .tiﬂgﬁiﬁ‘ﬂ%fig&#%‘%%gi. i
obj ect i’ “%%13 IyBahalbEy nEHR AR P oRuR Ao, MG o BRI wuBipos ¢ on
and | evel 6% éﬁ?ﬁ%%%rﬁiéﬁﬁag“oégga&%@%@é' APRRERRRON The | nvent or s

of the present .invention have made various . investigations to solve the
above- mentABRRHLIERE BNEkeANa BEASEFIR PRI OFIbPES AT @heP Thsamt pelipFiPens
coul d be solved by a thernoplastic resin conposition in small |unps

cont ai ni ntp eesyhieint 4 peoblamohhandling dpfichityed Farthdrehasivally lto pacduer e

copol ymer, thus have conpleted the present invention. That is, the present
inventionaénnmmdbmgtﬁ@neédédndprdahbdeﬁuﬁsﬁﬁwﬂsmpzimﬁxbﬂaﬂmnmheition whi ch
conprises a thernoplastic resin conposition in 6 small |unps, containing 30
to 70% bycovapeditiodh a@s peévipueliehaHtall landcRietied byc defry RRhidle vt BHe &kei Nyl

acetate content of 20 to 45% by weight and a nelting tenperature of 40 to
100C. and thus there is also a problem of workability.

Japanese Patent No. 2,688,447 reports color paving binder
compositions which indispensably contain petroleum resins, aromatic heavy
mineral oils, thermoplastic elastomers, and liquid maleated organic
compounds having an average molecular weight of 300 to 10,000 and an acid
value of 10 to 200. Although there is description that an ethylene-vinyl
acetate copolymer and the like may be added as the thermoplastic
elastomers, the use amount is a little and oil type liquid substances exist in 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



The present invention according to claim2 provides the paving resin
conposition of claim1, wherein the thernoplastic resin conposition contains
30 to 70% by wei ght of an ethyl ene-vinyl acetate copol ymer having a vinyl
acetate content of 20 to 45% by weight and a nelting tenperature of 40 to
100C, and 30 to 70% by weight in total of other thernoplastic resins and a
viscosity adjustnent agent in which the viscosity adjustnent agent is in an
anount of at highest 25% by wei ght. The present invention according to claim
3 provides the paving resin conposition of claim?2, wherein the other

t her nopl apgticelenss reginape thethesieafpolyyidwlersi ndoweher, pheseethoidnyent i on
according to claim4 provides the paving resin conposition of claim2 or 3,
wher ei n timsufficensint fusich astineeattabidieptto iaggpdgatbeantl aseirssirehgticef sel ect ed
fromprocess oils, liquid rubbers, epoxy resins, rosins, and | ow density

pol yet hyl giigtred RatiphesRstaté N uerdsudnirag pe6kliendof Quedlality &f Rpavedescdt he
paving resin conposition of any one of clains 1 to 4, wherein the

et hyl ene-vi nyl Ifi‘lcﬁfe%l@fth%%v)é@{&é%ﬁﬁl, 8 {EFAIS objeeWof ﬂieﬁ%%fs?ﬁpiﬁ\«%n?ﬁo%oo 9/10

mn. The present invention according to claim® provi e paving resin

o ot Eop 8l P PSP R A b

by wei ght ase parts by wei erno

resin conposition. The.present invention according to,claim?7 ovi des the
bavi o 1 eRisRot s Se e ARy Tl a2l A R PG € S G ERIY he oi 26 of
the smal |l | SJjs 2 to 30 mm as aver gge val ue of  the xi qum di anet er .
The preseﬁ{lflfgﬁ%bﬂﬁCémra&@a%@rrga%eéaigp%lpm eaﬁaviddgggaltpfaanﬁea THR t
conposition which contains 3 to 10% by wei ght of the paving resin

conposi t i BFPdemgf dsframstien dupngisupiner and gackin®dusipg Wisitefht of an
aggregate. The present invention according to claim9 provides the paving
asphal t conposifnothegfobgé¢ciiohtBe pubteaitisdemiiomixtograide papavage resinn

composition in small lumps, containing a pigment and a specified
thermoplastic resin composition, which does not cause any powder dust
generation problem even in work sites, and is suitable for paving while being
mixed with aggregates within a short time.

Further, other object of the present invention is to provide a paving
asphalt composition which 1s free from discoloration with lapse of time and

easy to be spread and leveled in paving work ground.

DISCLOSURE OF THE INVENTION

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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conposition and the aggregate at 150 to 200C. The present invention
according to claim 10 provides 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 nmeasuring
apparatus, and carrying out mxing at 150 to 200C. The present invention
according to claim 1l provides the nethod for producing a paving asphalt
conposition of claim 10, previously heating the aggregate at 160 to 220C
BEST MODES OF THE CARRYI NG OQUT THE | NVENTI ON The constitutions of the
present ismaltimpsweontapeingeittd Bt hynwerghs of et etibiyldred-vimyl Hoetagt hy| ene

vinyl acetate copolyner in the present invention has a vinyl acetate

cont ent afopdBrher Ba9inipya witiydhicetutd cpnedrer afliOyto2ds % bykblodhy andea ght . 8 I f the
content of vinyl acetate is |less than 20% by weight, the flexibility of the

obt ai ned 4BRIAP P ABEILurESF A0GETPOESCL i on beconmes insufficient and in the
case of paving using a paving resin conposition obtained by formng the

conposi tion i ntpysHRldent E&E‘%%tiéﬁb ab@3HdStd aangoz%&f(fv@a&et&f%efm k@si) the

paved face and thi's phenonenon becones ~ significant particularFy in wnter

L L A e L T s e
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in occurren aved face, The nelting tenper re of the

e of cracks_in t t
et hyl ene-‘i‘/‘?ercﬁﬂe SEdeat 8P%Qf)‘bl45%"e}$y we1ghioand a mpekEing e %‘Pél“%\%f’g‘l@éot o 90C. If
the nelti n(()t; tenmperature is |ower than 40C, the obtained )
100°C, and 30 to 70% by weight in total of other thermoplastic resins and a

viscosity adjustment agent in which the viscosity adjustment agent is in an
amount of at highest 25% by weight.

The present invention according to claim 3 provides the paving resin
composition of claim 2, wherein the other thermoplastic resins are petroleum
type resins.

The present invention according to claim 4 provides the paving resin
composition of claim 2 or 3, wherein the viscosity adjustment agent is at
least one substance selected from process oils, liquid rubbers, epoxy resins,
rosins, and low density polyethylenes.

The present invention according to claim 5 provides 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.

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



t hernopl astic resin conposition beconmes sticky and is thus inpossible to he
formed into the desired small lunps. On the other hand, if the nelting
tenperature exceeds 100C, the tenperature for nelting the conposition and
m xi ng the conposition with the aggregate is required to be high and the
time takes long, resulting in a problemof workability. Further, the nelt
flowrate of the ethylene-vinyl acetate is preferably 50 to 3,000 g/10 mn
and further preferably 60 to 2,200 g/10 min. If the nelt flowrate is |ower
than 50 g/10 min, the tenperature for nelting the conposition and m xing

t he conposimpesitigntdt amyeonegefradgimel ite 6, wdgueinethet zdef theggmaHdutiys isi ne
takes long, resulting in a problemof 9 workability in sonme cases. On the
ot her hanftot30emmehs ahl owrage gabrecdaltis 1BaBOuy ddmdtar. it may result in
occurrence of cracks in the paved face. In the present invention, as other
t her nopl asti c r'Ehé peedemthiavesidon atagdiheto viaim & peovitlby heeing ayphalget at e
copol yner, petroleumtype resins are preferable. As the petroleumtype

resins, tBasgosieMnNGhRhSRLtEMsWtPe0%tby Rbight dfahd i8¢ eehef erabl e and
t hose having a softening point of 70 to 120C are nore preferable. If the

sof teni NgcARbBLition MR old'acidllfrs 1140%7 SR BT DIPLLPALAELE G fESIN
conposi tion becones sti'cky and thus 1t sonetines beconeS difficult to nmake
t he conpogitli,eogté nto the desired small |lunps. On the other hand, if the

sof t eni ng ﬁ%lﬁt exceeds 150C, the tenperature for nelting the conposition
and m xi ng the npositian wit.h the aggregate is required to. be high and
the time takes ﬁgﬁé’,re?eégdpf’?ﬂﬁoflﬁc‘éordb‘?gf)cl’ gﬁ%@fé%ﬁ“ﬂgﬁ ERe Da¥iR&some cases.
The nelt viscosity of the eltrol eumtype resins is preferably in a range of
100 to 1, e@@h%lﬁ§0msmrb0€¢ are & p{aingd by migegdhe ro0IRSTEOD cps at  160C,

If the nelt viscosity is |lower than 100 cps, there may occur a problem
composition and the aggregate at 150 to 200°C.

The present invention according to claim 10 provides 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.

The present invention according to claim 11 provides the method for
producing a paving asphalt composition of claim 10, previously heating the

aggregate at 160 to 220°C.

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.



in durability of the paved street face. On the other hand, if the nelt
viscosity exceeds 1,000 cps, the wettability and adhesi on property to the
aggregate is inferior and there nmay occur a problemin durability of the
paved street face. Also, as the petroleumtype resins, aliphatic type resins
produced fromC5 fractions, aromatic type resins produced from C9
fractions, or C5C9 10 copolyner type petrol eumresins produced from bot h,
and cycl opent adi ene type petroleumresins can be used. They maybe used
alone or in canbjnation of twg or nore, based on the necessity. Further, as
ot her additi ves the septent of yanyisacebate iadest hasr 2¢éthyoweisht. theme process oil's
and liquid rubbers, epoxy resins, rosins, and |ow density polyethylenes and
the |ike fegibdeynddtic abbaiaedrthenmophasitivateistncahpositioorbecoores, based on the
necessity. Addition of theminproves the viscosity of the thernoplastic
resi n conprsifitiont and imeht abid of patimgt idngagsadag eesihsconmgogigbdnol eum t ype
process oils, those having a flash point of 260C or higher are preferable.
Practi cal diytaihatbby Esvinhing tiel ®napsbitieaviito smpaRNampd isreantstine |ike may be
used. As the liquid rubbers, terpene type polyners, liquid polybutadiene,
and |i qui gecR@loHrelFREaERNN R pd el fIRY abd Mﬁ@?heﬁ&n@?@n%\ébrﬂgs resin

conposition of the present invention, the content of the ethyl ene-vinyl

acetate C%%%ﬂ%{trﬁa%ﬁgl% a&%ﬁﬁer%iaggﬁs.and preferably 30 to 60% by

wei ght. | e coritent o e ethylene-vinyl acetate copolyner is |ess than

0% by el O DRSS S G TR SR GPRORLL o7

becones insufficie and ce of cracks
in the paved face and this problem partjcularl anes significant in
winter  SBECHHs oA et QriePiR an g orprnad &g 2he e tEaEY ofalBents ne
wettability to the aggregatg_becones insufficient and the adhesi on property
to the aghpepesin HHbsHES, ARe PR dRaCAse OFPRYIRGUSIRG A REBHPETEHM ity with

petrol eumtype ) : e .
composition obtained by forming the composition into small lumps, it results

in occurrence of cracks in the paved face.

The melting temperature of the ethylene-vinyl acetate copolymer is
40 to 100°C and preferably 50 to 90°C.

If the melting temperature is lower than 40°C, the obtained
thermoplastic resin composition becomes sticky and is thus impossible to be
formed into the desired small lumps.

On the other hand, if the melting temperature exceeds 100°C, 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 workability.

Further, the melt flow rate of the ethylene-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



resins is also deteriorated to nake it inpossible to carry out street paving
11 excellent in durability. The content in total of other thernoplastic
resins and viscosity adjustnment 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 thernoplastic resins and viscosity adjustnent agent is |ess

than 30 %b ight, the nelting property as the resin conposition becones
insuffici3ﬁ¥k¥ﬁﬁ§%ﬁgseﬁ?é?sﬁﬁd on the other hand, if it exceeds 70% by
weight, the flexibility as the resi onposi tion becones insufficient and
accordingly, i téﬁd%‘eroégﬁﬁ fﬂapa, E}&?cﬁ]le?%ﬁ%%‘ rgte exeaeds 300Q 0 M. make. | f
the content of the viscosity adjustnment agent exceeds 25% by weight, the
obt ai ned Fefadhbpresserencecficiaelsnpothe pavedtasenes sticky and is thus

i npossible to be fornmed into small lunps, or the small |unps are stuck to
each ot her wi t hin Hpspresent imegntoon, taseotiwet thdrinhoplpstindesidbhés berusedoperty to
the aggregate is worsened and there may occur a problemin durability of the
paved str ésjethacwiintlsosthylasesinyl mcetrde popslgnier] pytablauan type pégnent may be
used, based on the necessity. The pignment nmay be inorganic pignments or

or gani ¢ piagéprdferablEs PAGItRE p¥trdléuhelyFe _r@ﬁin"shﬁld&@ﬁ&l\ﬁﬁ% aSsofRaen @P6int
weat hering resistance, the "inorganic pignments are preferable. As the

| nor gani ¢ ophgTE56:C Y LALRaYRIJRIMIIR RIS LIASKAL HBl: dret 1 TON oxi de

(rouge), green chrom um oxi de, Ite titani um oxide a e like can be

enpl oyed. 120%%@%0rgap%jegaqamg)roved heat resistance can also be 12
ur er

enpl oyed. her, exten pi'gnents such as cal cium carbonate, talc, clay
22?713} Egt : ioﬁé cafy t%% s%?t%%ing\%in%ris Swer falg 98§6, ﬁ{egorﬁggnse t er?neop élss (1jc in
resin composition becomes sticky and thus it sometimes becomes difficult to
make the composition into the desired small lumps.
On the other hand, if the softening point exceeds 150°C, 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 workability in some cases.
The melt viscosity of the petroleum type resins is preferably in a
range of 100 to 1,000 cps and more preferably in a range of 100 to 800 cps at
160°C.
If the melt viscosity is lower than 100 cps, there may occur a problem
in durability of the paved street face.
On the other hand, if the melt viscosity exceeds 1,000 cps, the
wettability and adhesion property to the aggregate is inferior and there may
occur a problem in 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

10
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Use of magnetic particles such as ferrites provides a function based on the
magneti sm such as nagnetic induction. The content of the pignents is
generally 5 to 50 parts by weight to 100 parts by weight of the

t hermopl astic resin conposition. If it is less than 5 parts by weight, the
effect of addition of the pignment beconmes insufficient and on the other
hand, if it exceeds 50 parts by weight, the wettability to the aggregate
beconmes insufficient to result in occurrence of a problemin adhesion to the
aggregate. To further prevent adhesion of a paving resin conposition in

smal | | uigpslymer tasopelrpienn seas Prodeced Zopi bptlnaad ayclopeobadieval i neral s
such as cal cium carbonate, clay, talc, silica sand, and bentonite, or

| ubri cant typesuettolasmregsmes tambs tusadat dhegahay benusedalaneonnd bari um st ear at e
may be added. One or nore of these powders for adhesion prevention nay be

used i n @anAbinAdionost. twiobe of®aselifectliovgecekbigy.powders may be stuck to the
surface of the obtained paving resin conposition in small l[unps and for

exanpl e, the pong&hsr HYother aRARYRS, Bl RLPuSHBNIG Ruks 8f p@FoRXk uder
and then the strands are fornmed into snmall” lunps with a desired size or the

povcers. e SRR %ﬁ%&%“ﬁ";?ﬁfﬂee%&%‘g’%? 1 PR ARG R Mon <
Jlatg 5 ANe| 0 s b Faght of th
her mopl 2etsEt e B TR R bs RELIEH: A0 B ROt AP aFe | %o

t her nopl a SI'A” conposition.
probl em however i,n the case of Lhg t | ubricants, . the use a nt is
or ef er abl BTG Rsedon QW 3%0968&51 b&@‘filt%ﬂc@ﬁﬁh&?fhb‘rly,m‘ﬁs the Vﬁ?cé’fsbt?'ég}%y‘% parts
by wei ght or | esls. .On the other . hand, if I1iq1 is less than 0.1 part by
wei ght, t FReTaRRIBFAR TRIIPCOMPOSHINGR 2BE VeaHFahidite ke thoagaragabty astic resin
conposition containing an ethylene-vinyl acetate copolyner, preferably a
t her nopl asti ¢ rdsithe potisdeimityne poetess wilsgthasadayang seflagnpoiat®ét r ol eum t ype
resin, or a thernoplastic resin conposition further containing other
addi ti ves 260°C es peghdrvaieypreferabld. belracticalg, lubaisetingroils and heavy
mineral oils and the like may be used.
As the liquid rubbers, terpene type polymers, liquid polybutadiene,
and liquid polybutene and the like may be used.
In the paving resin composition of the present invention, the content
of the ethylene-vinyl acetate copolymer is 30 to 70% by weight and preferably
30 to 60% by weight.
If the content of the ethylene-vinyl acetate copolymer is less than
30% by weight, the flexibility of the thermoplastic resin composition becomes
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 is also deteriorated to make it impossible to carry out street paving

11
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t he necessity, is heated and kneaded at 100 to 180C to thus obtain a paving
resin conposition. Industrially, the conposition is kneaded by a uniaxial or
bi axi al extruder, cooled and crushed by a pelletizer into desired size to
obtain the paving resin conposition in small |unps of the present
invention. In the case of mxing with a pignent, prescribed resins and the
pi gment are m xed by a m xer such as a Henshel m xer, a V-type bl ender or
the like before they are led to an extruder, then they are subjected to the
respective treatnents of kneading, cooling, and crushing to obtain the
pavi ng resdellendonpdsirabdityi n smal | | unps of the present invention. The size
of the small lunps is preferably about 2 to 30 nmas an average val ue of

the maxi num di alké ebntehnlt ihitotzd of Gehdethdriaplstidrestdd el aisbitiyhe pavi ng
resin conposition itself tends to occur easily during storage and on the

ot her hangdg;jskmleht @X6RERAZ0 RP70M8 by Weldle £APFrabr 19 Wacl By JHTLXE Ur e by

m xi ng the conposition wth an aggregate, it tends to cause a problemthat
the mel ti L e i i it t ai ned
- such R ane Rt oYY hicHRicy i BRieth daR 8 AR IRRT m AR RR,
capacity. L 8gbh -tihe i1 f b in Vi | toxo

compos 11 8HAGIL 28 e FeiglhS thatR. Ba BEERE HSREN b H LTS B 724 10

m xer fromthe E{Sapped state without the passage of a neasurenent apparatus
and thus CR&"$B8%urenent can be carried out sinultaneously with feeding and
A pavi ng asphalt caonposition

the workability_js remarkably inproyed.
according to t At %@é@@mnﬁ' i} Grptheb theieplastis regus RdBBReIsitYof t he
above-nentioned paving resin conmposition and 97 to 90% by wei ght of an
aggr egat e adjustmeat agenhis Isss than g&Vioy weight, theomediging ipoepdrsy hedbet han 3% by
wei ght, the strength of the paving asphalt conposition is weak and cracking
or the |i kesiheodpdsitiatrbecomEinsudliachein shmndased and oaxtheedhedl Bdmbdy wei ght,
rutting of the paved face tends to easily occur during sumer tinme. A
pr ef er abl ¢f jreapesdat T0% byek gl t ofhet fiexibHit g theplaid cappsisiohi oins
insufficient and accordingly, it may result in occurrence of cracks in the
paved face.
If the content of the viscosity adjustment agent exceeds 25% by
weight, the obtained thermoplastic resin composition becomes sticky and is
thus impossible to be formed into small lumps, or the small lumps are stuck
to each other with lapse of time, or the wettability and adhesion property to
the aggregate is worsened and there may occur a problem in durability 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

12



a method carried out by directly throw ng the paving resin conposition in
wrapped state to a m xer w thout passing the paving resin conposition

t hrough a neasurenent apparatus and m xing the conmposition with an
aggregate at 150 to 200C, nore preferably 150 to 180C. If the tenperature
is lower than 150C, the workability in the case of |aying the obtained
asphalt conposition may possibly be decreased and on the other hand, if it
exceeds 200C, there may occur a problemthat the resinis partially
deteriorated and the pignent is discolored. The mxing tine is about 30 to
60 secondsmpldydd: iFursher, eaterdeapigthents ouds as chARiwminxdarbonae, bglc, clay
insufficient and on the other hand, even if it exceeds 60 seconds, the

ef fect i sanfA@he $ikenda@ b 186WIEATRO Gr eI thabi bidiMents mayhRrugdet®y i or at ed.
In this case, the aggregate may be heated previously at 160 to 220C and

then 15 t by awmdif,f he m xer, so that the paving resin conposition can be
nelted wthin a short tinme and the aggregate can sufficiently be wetted. If

[t is tower thaRo b Mot fXGAFHTLaR% ol foRREONRSAL! Ficihliioh Ba8CH uSt the

tenperature to ioned prefera Xi ng tenper n the

case the paving resin co sition contajns.a pignent, it is not necessary
to add onBQ t%‘ﬁgn?ﬁm Sggﬁtaﬁemﬁ@%trlc czl%’ordi ngly, no undesirable
effects on heal &g and envi rgnments attributed to the powder dust of the

pi gment may be éapsenteayipithemagments s genesally & wAGrashyewelght to

pi gment - cont ai ni ng paving resin conposition. As described above, the

i mpor t ant 1p0iparts by wekghtpeithedheemionlastisrmssli edmpositionhe Ihitds &ass thavent i on
are as follows. That is, the paving resin conposition containing at |east

t he speci Hipatebhiywaghkt, thaffeat of additionogfaheegnient edemes it ffinieswtal | | unps
so as to prevent adhesion of the |unps one another during storage or

t ransport anidam diedotdieir Gleaindg ifit etkkbeedd A0partsdyawsigher tlend ettabilidyt tot hem wi t hi n
a short tine. Morreover, the addition ratio of the specified ethyl ene-vinyl

acetate ceppdoatBbetEmed M IfitRet 6 rocul8en beciRda sy of @ b8blensin t hat the
conposition can be nelted within a short tinme, excellent in wettability and
adhesi on  ydhesion to the aggregate.
To further prevent adhesion of a paving resin composition in small
lumps, the above-mentioned inorganic pigments, or economical minerals
such as calcium carbonate, clay, talc, silica sand, and bentonite, or lubricants
such as magnesium stearate, calcium stearate and barium stearate may be
added. One or more of these powders for adhesion prevention may be used
in combination. 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.

13



property to the aggregate, and thus capable of providing paved face having
excellent durability and free from deformation during sunmer and cracking
during winter. Further, the paving resin conposition in the small |unps of
the present invention can be wapped in a poly bag with a prescribed
capacity, so that the conposition can be thrown directly to a m xer from
the wapped state and simnultaneously weighed w thour being passed through a
16 nmeasurenment apparatus and accordingly, washing work of the neasurenent
apparatus or piﬁgs i s made .unnecessary_ and the workability is increased.
Further, with rispaceasepimements, thermisore pranemohonienendn theocasmeeft, the

pi gnent is not necessary to add separately to the m xer, so that the paving
resi n conpsisigtthenubreents, the aisp mobd e isprafabble itk anldw asmpessible.at t ri but ed
to powder dust and the conposition having good workability can be provided.

Her ei naf t Aecortdingglpr it Sepreferatsipts partvibyl woight @s ¢sdshe®n sheretleerdetal lif al ong
w th Exanpl es and Conparative Exanples, however, the present invention is

in no wayitlisedsetha@nairt blyfwéicht f el QWMifien ¢eRet tAhGbe sifficit. " part” nean
"% by weight” and "part by weight"” respectively, unless otherw se

speci f i ed." Eval NahiafiopfastiisoRAVidindGib SAEAAR AARHERNEa;HLE out

according to nethods described 1n ™Petroleum Asp S K22 and t he

D Vi QPR RERSLESUASSM AR BRARAT, 7Y,

I ti t | uat ed .based .on h I |t took. t ti.y.el | t
each pavi R PRSTHET D@ EEPAIEHILYPRAEHT: REo CORBBLPIASHHS 1681 FEBRRtion an

alum num foi] by a . hot pklate 3'{ .130C. <3 mi nl.ites: 0, 3to.5 ginu es: 0, and
>5 i nut efurther 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 1s 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



The adhesi on property of each paving resin conposition was

eval uat ed by

i nvestigating the adhesion state of the small |unps after the
resin conmposition 100 g was left for 1 week in a thernostat at 30C.
adhesi on anount of the small lunps was |ess than 1/10: 0, The adhesion
anount of the small lunps was 1/10 to less than 1/2: A, and The adhesi on
anmount of the small lunps was 1/2 or nore: X. According to the follow ng
standards, the |low tenperature property was eval uated based on whet her the
paving resin conposition could be broken by hand or not after each paving
resi n conposppddom poyvegshddat Bd caand Kgebpaditpn Accoatlinglyun theitimeyfa hot
plate at 130C and left for one night in a |ow tenperature warehouse at 5C
not br okeprepdringpa pavakeasghilt compkedionnas dextridedokdow, the Wrhpogieispect to
the paving asphalt conpositions containing aggregates, evaluation was

hsealgalyfl i ty

e net hod

descri bed, inhle s RN NG Egg%k@ﬁlsw{%)&kthe ﬁléaghﬁélﬁgnwa& Bg%arff@@@ut

carri ed omayhVird@alysbalkdd 3 akhixet Yrohe$he aeppb a4t wWithiat sha
Test. The Marshall Stability Test was carri ed according to t

Associ atlon I n Nov. The preparation conditions o

o Sy R I L G2 e ARG

es "Was 1M Xe

i

17 pavi ng

The

test specinens were

conposition
‘{%(()i 160C and

conpacted at 13Q to.140C, The nunbe% of th@1 of cor‘rpactltgn was 50
times in both f @@@%3&@@5&8%@ St AFRE Ih‘%'ntot RI5SGRY T e d
preparation ondi ti.ons S subjected to the rshall Stability Test as
it was anﬁont&éfbﬁ @%AQ% \é@l AVEaRe PR AL PRUNET eEHECAMPEHHPR

Stability Test after

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 method 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. If the

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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immersion in a thernostat water tank at 60C for 48 hours. The residual
stability was cal cul ated according to the following equation. The residua
stability (%9 = [stability after 60C-48 hour imersion in water/stability
before imersion in water] x100. Exanple 1 U trathene 760 (Trade nane:
manuf act ured by Tosoh Corporation, vinyl acetate content 42% nelting
tenperature 48C, nelt flowrate 70 g/10 mn) 525 g as an et hyl ene-vi nyl
acet at e copol yner, hbopolyner E100 (Trade nane: manufactured by Ni ppon
Petrochem cals Co., Ltd.: softening point 90C, nelt viscosity 200 cps) 750
g as a pd&ﬂoh@nﬁmtbﬁmanﬁessmth%ﬂmhaqﬂﬁwngre@n@imudmnnaneandmnmkhedured by Fuji
Kosan Co., Ltd.) 225 g as a process oil were mxed by a m xer and heated at
120C to nwithin aeshork tini€ anddhe hggregate was swdficienelgdadwbited. bilfitiial extruder
and the extruded m xture was cooled and cut into small lunps with $4 mmx5

mm t o obt@mr%haﬁwawcr&%ﬁee&@mm tik %c&ﬁ\és dﬁﬁ@un%rhdaﬁw ion condi tions
and properties are shown in Table 1 and T respectively, and the

bt d t t of
o o A @‘ﬁeAhﬁ“f@feram?%?'m%%“@%e??égeze?;“%opg'nS :
Co t Ex { 0

Comparat e OIS Le\e Yy PS PR L SUDATHERERE #5258,

anount of the ethyle acet opol t he and the amount of
t he petr oP&GHFEYD ?@ipﬂ H%%% 1@4@' By ﬁﬁﬁ%?aﬁf&%%i&éﬂhitive and the
size of the_small S were anged variously a |n production
condi t i on¥ngeArahl 66%‘{‘? e g}faéltf‘sarﬂ&ﬁﬁl'flﬁm?élﬁpés Ettéﬁ’dlt?‘gmé ©poyWdepect i vel y.
The trade nanes of the products and the names of the makers of the product

to be usedustoftbharpigment may be candedangdbardfore ibiappeiezahletto Wwedhe as
fol | ows.

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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(Et hyl ene-vinyl acetate copolyners) U trathene 735: manufactured by Tosoh
Corporation. Utrathene 726: manufactured by Tosoh Corporation. Utrathene
725: manuf actured by Tosoh Corporation. U trathene 727: manufactured by
Tosoh Corporation. U trathene 633: manufactured by Tosoh Corporation.

U trathene 515: manufactured by Tosoh Corporation. Sumitate KF-11:

manuf actured by Sumtonmo Chemcal Co., Ltd., Sumtate MB-11l: manufactured
by Sumitono Chemical Co., Ltd., Sumtate RB-11: nanufactured by Sum tono
Chem cal Co., Ltd., Evaflex 40W nmanufactured by Du-Pont M tsui

Pol ychemi mahsufementldmharabiabhdracEdMdhxglyrandhact woek ob yhuRertrdnbati
Pol ychem cals Co., Ltd., (Petroleumtype resin) Neopol yner-E100:

manuf act ugshrayudbPpiie sRetk addhaihe@ssafPand khe workNBARS! ¥ MREreasedBNUf act ur ed
by N ppon Petrochemcals Co., Ltd., Petrotak 70: nmanufactured by Tosoh

Cor por ati on. ZQTERh@R%ith%ﬁsﬁ’@b‘B% 3Rk %iﬁ‘ﬁ C%Xnﬂ'ﬁﬁéﬁ‘n %ﬁ%hﬁié@%gﬁ@nﬁeg n

TO85: manufactured by Yasuhara Chem ca . ., Arkon manuf act ur ed

by Araka jcal:.l i X ured by

Var Uzon ARt s FREAREE ATy b d sclREER) B2 N R, SFEREY 5 L0 v uzen
Petrochemcal Co.. Ltd., . .(Viscosity adiustnent agent) . Process qil: D ana
a1 A oS Es crBaosy o dE ol rIabRETBA AR hAg ERORGRRANE:

Pol ybut adi ene R- 15HT: nuf act ur. by 1 dem tsy Kosan ., td., Process
o1 ARSI o pawiar 8 Sb9n¢3ﬁ? RBERRHE AT sooﬁgwa@@@ﬂsr FAAROMAX- 5
manuf actured by Fuji Kosan Co., Ltd., Epoxy resin: Epichlon 1050:

manuf act ub%ﬁrwdﬁﬁ-i ni ppon Ink and Chemcals Inc., Rosin: manufactured by

Arakawa Chem cal Industries, Ltd., and
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 b 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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Low density pol yet hyl ene: Petrot hene 225: manufacture

d Tosoh

Corporation. 21 ti Cwya6rouUGwwG '~*a'~", zO TEmMAJ S olc
OooUXNccmNo1l1ll m" m CUed O6 N IfIJNOCOMI I I OOl O E

NON/ CX- > X~XCi ,yxU> _.0... aalll L1l vO0OOovooOII

maccnmecmos 'NLG 466" C4y4 >NLG6NVvpTO4 6CalOm

lc Olc Occh . m~C ON t  t ti m OlctolcV u] d tDtDt9t0 d N
NU~O0OOIc OLn OOOOLOOOOpPppPO Omlc Ot- 3NN uc NOOUd O

0

OOOEN.cc (ODti tOtj nQJ N ,
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 temperature 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 1n both faces.

Each specimen obtained in the above-mentioned preparation
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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 42%, melting temperature 48°C, melt flow rate 70 g/10
min) 525 g as an ethylene-vinyl acetate copolymer, Neopolymer E100 ([rade
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 1 to 5
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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., Litd.,
Sumitate MB-11: manufactured by Sumitomo Chemical 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 Tosoh Corporation.
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Petcoal LX: manufactured by Tosoh Corporation.

YS Resin T085: manufactured by Yasuhara Chemical Co., Ltd.,

Arkon P-70: manufactured by Arakawa Chemical Industries Ltd.,
Marukarez M-905A: manufactured by Maruzen Petrochemical Co., Ltd.,
Marukarez H-700F: manufactured by Maruzen Petrochemical Co., Ltd.,
(Viscosity adjustment agent)

Process oil: Diana Oil AH-24: manufactured by Idemitsu Kosan Co., Ltd.,

Liquid rubber: Polybutadiene R-15HT: manufactured by Idemitsu Kosan Co.,
Ltd.,

Process oil: AROMAX-3: manufactured by Fuji Kosan Co., Ltd.,
Process 0il AROMAX-5: manufactured by Fuji Kosan Co., Ltd.,

Epoxy resin: Epichlon 1050: manufactured by Dainippon Ink and Chemicals

Inc.,
Rosin: manufactured by Arakawa Chemical Industries, Ltd., and

Low density polyethylene: Petrothene 225: manufactured by Tosoh

Corporation.
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Next, m xtures containing 94% of an aggregate containing 48% #6 crushed
stone, 23% coarse sand and 23% fine sand, and 6% of the paving resin
conpositions obtained in the Exanples 11 to 20 and Conparative Exanples 6
to 10 were m xed at 150 to 160C and conpacted at 130 to 140C to produce
respective paving asphalt conpositions. The nunber of the tinmes of
conpaction was 50 tines in both faces. The properties of the obtained paving
asphalt conpositions are shown in Table 3. The above-nenti oned

pi gment - cont ai ni ng paving resin conpositions and paving resin conpositions
containing no pignment were thrown directly to a mxer w thout passing

t hrough a neasurenent apparatus, so that washing of the neasurenent

appar atus @nd [pl pes_wap unnﬁceqsa y_andyrhpgs T tie rHeabirtty—was excel | ent.
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Table 3, the pighent- i xked redin{conpositjon in spalll | nps claused adhesi on
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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

24



'O0L

r
mOC'O.
OCWwC

a

ec
ere melted at 120°C and kneaded by a biaxial extruder and

CY 1.

o004
0oonNno N
YyUOO%
s O > %NWL@
O « NymCNLm
> =g
Z Z
zoZ > " os8
@] NO@E

OOEZzZzLn%

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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UV VYV 26 Exanple 21 In an actual asphalt plant, a paving asphalt
conposition was produced in the sane manner as in Exanple 11, except that
the aggregate previously heated to 190C and the pignent-containing paving

resin corrp05|t|on were mxed at 170C for 60 seconds in a mixer. As the
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The col or change with |apse of tinme was neasured for respective specinens
of Marshall Stability Test which were exposed outdoors for 9 nonths and
stored in indoors. The measurenment was eval uated based on the AE val ue
usi ng Col or-Gui de (BYK-Gardner). The AE is preferably 5.0 or | ower.
Conmpar ati ve Exanple 12 A paving asphalt conposition was produced in the sane
manner as in Exanple 21, except that a commercialized liquid decol ored
asphalt was used in place of the thernoplastic resin conposition, that the
conposition was thrown to the m xer after having passed through a

measur emelixamppalht us, 27 11 1 and that separately a pignent was added
directly to the mxer. The properties of the obtained paving asphalt
conposi tion ar dnsdwantial akphhl planfraopating aspdiallt composiglohevds it is made
clear that the paving asphalt conposition of Exanple 21 had AE val ue

smal | er th@ducbdin ehe ththe RARPOS AL iAEASHHIR H, cRBMATHa0RAL ddotibateasphal t of
Conparative Exanple 12 and therefore the paving asphalt conposition was

lless di scolRi@dIphbRtdd'® 196 En@ktht pBmEAi-86 A QhAld PAVinkhRBid he paving
asphalt conposition of Conparative Exanple 12. The paving asphalt

conpositi . ] : .in d 1.C stability by
t he Weel &{ﬁ‘g‘gﬁﬁg%ﬁt’%ﬁ&%@@ﬁw Cgﬁgg\% %3{1 gseghaﬁg%?gmosi tion of
Exanmpl e 21 was r od d, usj;ng_t he pignent-cont aj,ni ayi r esi
conposi t 1 SRECRRISHE S HEMIRags T ert Steimae ekt ished Jiand 2% 1 ne
m xer and,t he r.kabi | i was exceJ |l ent. _and no ungdesir agh]| ffect on health
and wor k %%1\9?‘? pRe, éﬁ%r“'PB{ﬁeeﬁ?nt a @@f@?toﬂlﬁﬁo“ﬁfert Hégpﬁo/gr‘?gﬁt was caused.
On the other hand, in Conparative Exanple 12, the |iquid decolored asphalt
was t hr onAlEReRHROTHAEAL PRVERE KeSIN KEMPLsSHEN Were Gyped e obhaiasy parmsa
apparatus and separately the pignent was added directly to the m xer,
washi ng wesihalo comipesitioas urBrepropappas af the abidipéppsvimesasphedtied to t hus
wor sen the workability and the workability and worki ng
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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environments were deteriorated by the powder dust of the pignment. 28 Cy w 3
NmN NEaUNTC_UYVEYropNo ryy O TOvi EU CN T7€6
ti ~UA >AOm C 3ao0o nVL NFT roNzo ~mwN OY F

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 thus worsen the workability and the workability and working

environments were deteriorated by the powder dust of the pigment.
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| NDUSTRI AL APPLI CABI LI TY The paving resin conposition according to the
present inventionis nelted within a short time, excellent in wettability
and adhesion property to aggregates, and capable of providing a paved face
excellent in durability free from problens of deformation during sunmer and
cracking during winter. Further, the paving resin conposition of the present

L mps. onel SR ERTR b AT R R CRBILEEY T T anepor t at i on and.sticking of the.
|l unps to a mxer. and so as to nelt. themwthin short tine, and with
respect to the 'th% RAMNg resin composition acco}l\ghng to t?le present 1nvention 1s

melted within a short time, excellent in wettability and adhesion property to

aggregates, and capable of providing a paved face excellent in durability free

from problems of deformation during summer and cracking during winter.

Further, the paving 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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cont ai ni ng paving resin conposition, it is nade possible to provide a paving
resin conposition with good workability free fromundesirable effects on
health and environnents attributed to powder dust at the tine of feeding a
pignent. 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 |unps 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 m xer fromthe wapped state

wi t hout bei ng passed through a neasurenent apparatus and accordingly,
washi ng work of the nmeasurenent apparatus or pipes is nade unnecessary and
the workability is thus significantly increased. 30 CLAIMS 1. A paving
resin conp@3iAiMsn which conprises a thernoplastic resin conposition in snall
|l unps of 2 to 30 mMm as an average value of the maxi mum dianeter, wherein
the thernoplastic resin conposition contains 30 to 70% by wei ght of an

et hyl ene-vi nyl acetate copol ynmer having a vinyl acetate content of 20 to
45% by weight and a nelting tenperature of 40 to 100C, and 30 to 70% by
weight in total of other thernoplastic resins and a viscosity adjustnent
agent in which fthe vASRENE JeSHUFUBPPREHEN BHesh camprises themAMestist at hi ghest

25% by weight. 2. The paving,resin ¢ sition of claiml erein,the
other” t hortiiiceBineEort TR RFaes BFGORT b8 ot fb Mvltebir BRETITNE e
conposi ti oy, QfimahAlEnlcts, WherbhefR! thefMSpMdtRC RS ?zfom?g!;iH%ﬁ NRRAtaiAO80ol S at
| east one substance selected fromprocess oils, liquid rubbers, epoxy
resins, rosiofs byandighovefdemsitiiglemolingt hyttateesopelymehdaphigi agvings acetate
conposi tion of ag% one of claims 1 to 3, wherein the ethylene-vinyl acetate
copol yner Ieasteat a0 td Bl briweight &d a meBingoempenagurei of 40 ® 10, gaUBAg resin
conposition one of c] ai l1to 4 ich further contains .5 to 50 parts
by ei ght 89 TP weEnoadElT 5f otiss Bermebisyc e a Vicosity adfushient
agent in which the viscosity adjustment agent is in an amount of at highest 25% by
weight.
2. The paving resin composition of claim 1, wherein the other
thermoplastic resins are petroleum type resins.
3. The paving resin composition of claim 1 or 2, wherein the viscosity
adjustment agent is at least one substance selected from process oils, liquid
rubbers, epoxy resins, rosins, and low density polyethylenes.
4. The paving resin composition of any one of claims 1 to 3, wherein
the ethylene-vinyl acetate copolymer has a melt flow rate of 50 to 3,000 g/10 min.
5. The paving resin composition of any one of claims 1 to 4 which
further contains 5 to 50 parts by weight of a pigment based on 100 parts by weight
of the thermoplastic resin composition.
6. A paving asphalt composition which contains 3 to 10% by weight of
the paving resin composition of any one claims 1 to 5 and 97 to 90% by weight of

an aggregate.

7. A method for producing a paving asphalt composition of claim 6
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of the thernoplastic resin conposition. 6. A paving asphalt conposition

whi ch contains 3 to 10% by wei ght of the paving resin conposition of any
one clains 1 to 5 and 97 to 90% by wei ght of an aggregate. 7. A nethod for
produci ng a pavi ng asphalt conposition of claim6 31 11 1 which conprises
the steps of: directly throw ng the paving resin conposition to a m xer

W t hout passing through a neasuring apparatus, and carrying out mxing with
t he aggregate at 150 to 200C. 8. The nethod for producing a paving asphalt
conposition of claim?7, which further conprises previously heating the
aggregate at 160 to 220C. 32

which comprises the steps of:

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

carrying out mixing with the aggregate at 150 to200°C.

8. The method for producing a paving asphalt composition of claim 7,

which further comprises previously heating the aggregate at 160 to 220°C.
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