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COVPCSI TI ONS AND A PROCESS FOR THEI R PREPARATI ON The present invention

rel ates to bitumen conpositions, a process for their preparation and the
use of themi m xtures for road applications. Bitungay as a
bi nder in roagw§§g H 5 m xtures, and has devel oped conti nua{Hﬁ"y tﬁg neet
ever - increasing perfornmance demands fromroadbuil ding. In general bitunen
performs well in road asphalt, but increasingly heavy traffic | oads have
led to the premature wear of many roads through rutting and 10 cracki ng
of the surface. Cracking is a serious defect in an asphalt road because it

allows water to reach |ower |ayerspefruliie ¢GasbStiitbReeampere it causes
rapi d deterioration, and accel e es e repairs.

I ncreasing the bitunmen content %%%%%‘#gﬁ E%g‘r qﬁfé% WI o t er gr ade of
bi tumen inproves the crack resistance of asphalt at |ow tenperatures but

i ncreases the risk of eg(lggspsgéé%nq:ughbggt%n hi Shelest @BPSE 8hpé,£S because the
m Xxture is effectlvel%ﬂso t'er. Conversel % freS|stance of rutting can be

i nproved by reduci n§OPReS YBHLONS AU REOGESEi fUeS it PREPAEPREPR qﬁ@(tﬁﬁee or
by using a harder gnadeobHftipn umemspatltheietpesss oaf rordcipp bisd st ianee

because the m xture becgiBsdESSs Lsedl Bs€a 1ihdd-Wnotokhes Pc it wll be
clear that it would be very advantageous.to develq ar d tumen 25

conposi tion meeti ng™PEYRS At Rt SPYELARY continually' to meet ever

increasing performance demands from roadbuilding. In
general bitumen performs well in road asphalt, but '
increasingly heavy traffic loads have led to the
remature wear of many roads through rutting and
10 cracking of the surface. Cracking is & serious defect
in an asphalt road because it allows water to reach
lower layers of the road surface where it causes rapid
deterioration, and accelerates the need for premature
repairs. Increasing the bitumen content of asphalt or
15 using a softer grade of bitumen improves the crack
resistance of asphalt at low temperatures but increases
the risk of excessive rutting at higher temperatures
because the mixture is effectively softer. Conversely,
resistance of rutting can be improved by reducing the
20 amount of bitumen in the asphélt mixture or by using a
harder grade of bitumen, at the expense of crack
resistance because the mixture becomes less flexible,
In view of the above it will be clear that it would
be wvery advantageous to develop a hard bitumen
25 composition meeting today's crack resistance
requirement, i.e. a bitumen composition having both a
" good low temperature performance and a good high‘
temperature rutting resistance.
It is known that the low temperature properties of
30 bitumens can be improved by blending them with a
polymer. However, when this modification is applied to



requirenent, i.e. a bitunmen conposition having both a good | ow tenperature
performance and a good high tenperature rutting resistance. It is known
that the | ow tenperature properties of 30 bi t umens can be i nproved by

bl endi ng thg%g pol yner. However, when this nodifi catl;' ﬁgl ' lied to
-2- hard bitu r{go?mg ah 1{9%/093@?

n inconpatibility between the bitunen e pol ynmer
I's generally observed, resulting in hardly or not inproved | ow tenperature
properties and a relatively poor ageing behdviour. 5 It is further

known to prepare hRgyShH{{dherdd)d an0ehicBEpHE AL 1y WERRBRY S0 AGindig a

bi t umen/ pol yner m xt ure to%]:ﬁ:onv.ent I onal ?I 0%4 nengvorocess. These bitunen
conposi tions, howBB8r N RYRST, 15 ITBELRULY N6 r 658 AbHY it i ons, due
to their high 10 hasdiyeow mpipdmproged devateénmdnathirghppepertgs amd @j ect
of the present inygniiPPeiy JSbPQWIAG BeRhi BN conposition suitable for

road applications having, both ood low tenperature perforpmance and a good
hi gh tenperatiure ruttthg'$ eé‘lrsﬁ’:f%cg,noyﬁdt? rPn’E aread&dgﬁgﬁlﬁﬁa?q'fgroved
agei ng behavi our . rSof pngsqrafe biitumeas hywsberertfingnd bhatmendpe yamen

glorrp_osi tion can bg;REEPATES Plectivin®GbhiY B1OR] Prorlsbit UfREsi xture to a
OWng process. bitumen compositions, however, appear to be not

suitable for road applications, due to their high
10 softening point and relatively high penetration.

Object of the present invention is to provide a
bitumen composition suitable for road applications
having both a good low temperature performance and a
good high temperature rutting resistance, and in

15 addition an improved ageing behaviour.

Surprisingly, it has now been found that such
bitumen composition can be prepared by subjecting a
particular bitumen mixture to a blowing process.

Accordingly, the present invention relates to a

20 process for preparing a bitumen composition comprising
blowing a mixture with an oxygen-containing gas which
mixture comprises a bitumen having a penetration of
less than 300 dmm {(as measured by ASTM D 5 at 25°C and
a thermoplastic rubber which is present in an amount of

25 less than 5 %w, based on total mixture.

Suitably, the thermoplastic rubber is present in an
amount of less than 3 %w, preferably in the range of
fromn 1 to 3 %w, based on total mixture.

The bitumen applied in the present prccess has a

30 penetration of less than 300 dmm (as measured by ASTM D
5 at 25°C). '

Suitably, the bitumen has a penetration of less
~han 250 dmm, préferably less than 200 dmm (as measured
by ASTM D 5 at 25°C).

35 The blowing is carried out with an oxygen-

containing gas, such as air or pure oxygen. Preferably,
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Accordingly, the present invention relates to a 20 process for preparing
a bitunmen conposition conprising blowing a mxture with an

oxygen-cont ai ni ng gas which m xture conprises a bitunmen having a
penetration ofywédesmedshan 300 dnm (as neasured by ASTM D 5 atpchiepediishés and a
t her nopl astic rubber which is present in an amount of 25 | ess than 5 %,
based on total m xture. Suitably, the thernoplastic rubber is present in an
anount of less than 3 %w, preferably in the Pange of from1l to 3 %v, based
on total mxture. The bktMagse @&PRlired in the present process has a 30

enetration of |ess thgn,300,d as asur - e O .
gui tably, the bitumen ﬁ&%ggb'b%ﬂg]tl} aplrg%e%? ?e%gg%$§y§6§é%n &g{r e‘{"re]raai)l y
| ess than 200 dmm (tempeeaturedibythesTRnpesofit L) 4Gq @GP, 286°C. The

blowing is carried out pweEbr 1 PXUIRNprée8sai &tderfias; tdUeheapra@édnor pure
oxygen. Preferab

ly,. QO 97[19997._ _ .
PCT/ EP96/ 05365° - 3- HYENFIORatR HIHSS o8l Rhnf yroIRRFAEEAP PO RIS £
carried out at a td&mrparal0rtoi26Q°%Me mangerxAfdnahy20d faom8d}eryq @50°C.
Preferably, the procesgnhacgpssddsy) 4c@oird@ngr €8 ethe predeMteAhiveAtisn GRy i ed
out at a tenperatu%% Egrgggdrgggeééﬁambient pressure or elevated
pressure. Normally, however, it will be carried out at
10 ambient pressure,

Suitably, the present process is carried out over a
veriod of time of less than 4 hours, preferably less
than 3 hours, more preferably less than 2.5 hours.

The mixture comprises a thermoplastic rubber. The

15 mixXture may comprise one or more different types of
thermoplastic rubbers. Preferably, however, use is
made of only one type of thermoplastic rubber.

Although a wide range of thermoplastic rubbers can
suitably be used in accordance with the present

20 invention, the preferred thermoplastic rubbers comprise
optionally hydrogenated block copclymers which comprise
at least two terminal poly(moncvinylaromatic
hydrocarbon) blocks and at least one central poly
{conjugated diene) block.

25 referably block copolymer constituents are
selected from the group consisting of those of the
formulae A(BA)y or (AB)p X, wherein A represents a
block of predominantly poly(menovinylaromatic
hydrocarbon), wherein B represents a block of

30 predominately poly(conjugated diene), wherein X
represents the residue of a multivalent coupling agent
and wherein n represents an integer 2 1, preferably 2 2,
and m represents an integer 2 1, preferably m is 1.

More preferably the blocks A represent

35 predominantly poly(styrene) blocks and the B blocks
represent predominartly poly(butadiene) or



from210 to 260[err]C, nore preferably of from230 to 250[err]C. The
process according to the present invention nay be carried out at anbient
pressure or elevated pressure. Normally, however, it will be carried out at
10.  anbi ent o/ ?599 5 e. Sui tably, the present process is carried out over a
period of time of Tess than 4 hours, preferably | ess than BCHEDR6O5368pr o
preferably less than 2.5 hours. The m xture conprises a thernoplastic
rubber. The 15 m xture nay conprise one orf nore different types of

t her nopl asti ¢ rubtgmg,(leb@feﬁablyMdneamaentUé&lpﬁlr{&l%%eaftsonby%ﬁﬂ?séa’pe of
t her nopl astic rublic;lr g e of t rrmqq:nastlc rubbers can

)
suitably be used i‘Acadds ® W e%gggeh? vention, the
preferred thernopl ast Wéthu‘éﬁéréemr‘rmrlesi@mépahbkw |45 mednagehat ethél ock

ﬁogol yrreLs \)Nhl fh Q@E@l’ebtevatbi@@ﬁé A wand er Hh?aﬂ)e R I RRY K Oéhng&R; ' gl .
ydr ocar bon oc | east, on ntra onj ugat ed  di ene oc
25 Pr efgrablﬁ'%nﬁlggg C%EOT%?E?’ %c?gﬁgfﬁfb%ﬁt%g’ﬁ'ée @I“chEBJW%WQ he
group consi sting @ﬂ%ﬁo@@n@methéﬂhmmoaemAéBAerrhq muxedAB) Eerotheg

wherein A repr ese@tt&uatbkgpkyoxfemféiprarnashwep&ééfc( %lﬁ%hexhﬁéo@tdc
hydrocarbon), wherein B.represents a blo edom nately

pol y(conj ugat ed di"€R8y Vi%K r%f?‘f“%%%&Y&BH?Eb?%é“?égﬂe&uésoﬂabnrrul tival ent
coupl i ng agent andowhenenh and egnaldemmounhsi eger o#)r bflotheef erably

[err] 2, andidn repbaspBts 8P bk L0&nd afikbalui Of ef AN BYi §idh small
amounts of styrene.

More preferably the copolymers contain pure
poly(styrene), pure poly(isoprene) or pure
poly(butadiene) blocks, of which the poly(isoprene) or -

15 poly(butadiene) blocks may be selectively hydrogenated
to at most a residual ethylenic unsaturation of 20% and
most preferably less than 5%. Most preferably the
applied block copolymer has the structure ABA, wherein
A has an apparent mol wt of from 3000 to 100,000, and

20 preferably from 5,000 to 40,000 and B has an apparent
mol wt of from 10,000 to 250,000 and preferably from
40,000 to 200,000. The originally prepared
poly(conjugated diene) blocks usually contain from 5 to
50 mol% vinyl groups, originating from 1,2

25 polymerisation relative to the conjugated diene
molecules, and preferably a vinyl content from 10 to
25%.

The complete block copolymer to be used according
to the present invention, is normally containing

30 polymerised vinyl aromatic monomers in an amount of
from 10 to 60% by weight and preferably from 15 to 45%
by weight.

The apparent molecular weight of the total biock
copolymer will normally be in the range of from 15, 000
s to 350,000 and preferably in the range of from 40,000
to 250,000,



More preferably the bl ocks A represent 35 predom nantly pol y(styrene)
bl ocks and the R bl ocks represent predom nantly poly(butadi ene) or WO
97/ 19997 PCT/ EP96/ 05365 - 4-

poty(i soprenekyo bigbd7val ent coupling agents to be used i ncl ydq/EpbsSss
commonly known in the art. Wth the term"predom nantly” is neant that the
respective blocks A and B may be nmainly derived from5 nonovi nyl aromatic
hydr ocar bon nmononer and conj ugated di ene monofner, whi ch nononers may be

m xed wi th other structhsr aiklagpiesaoEdswitaide pukat Btock- eaprdiyEes s €ay.

Em”otVi %LA) ar](c)ma: ;}%J‘M%Hr&‘i%htégnﬁﬁﬂﬁ@ﬁﬁé %51“'%@@@3“?@%%30&1@6&' k- arm“”trsl
up to of o ed_w i sQprene or wi
smal | amounts of st%%ﬁemﬁ mérgfgﬁa aﬁi 3318fl(yn§$‘7§'r%rﬂélqulpure

pol y(styrene), pur e RIAON |Dsdpﬂéne§<RbT011bLIP-e11m7I y KBATAN| 21E)1l |l GRAFONOD-whi ch
the pol y(isoprgne) prigl5 Km@hybbmﬁ efeiTdN 9K 1 BRYRer&eIRGhbyel y

[0)
Dot opebry Tese tnaBRT b1 8KS! wPhEM SRS AR 80 ago i as'
the structure ABA, Bhhiad0diXn KRHQQNaH-aM)b,r eand MBRT@N Bf4I5HMKFATONt ds a
100, 000, and 20 R ef imaliky .from 5,000 to 40,000 and B has an apparent
The bitumen may be a residue from distillation of
10 crude oil, a cracked residue, a residue obtained by
blowing a crude o0il or residues of crude oil
distillation or extracts of crude oils, a bitumen
derived from propane bitumen, butane bitumen, pentane
bitumen or mixtures thereof. Other suitable bitumens
15 include mixtures of the above bitumens with extenders
(fluxes) such as petroleum extracts, e.g. aromatic
extracts, distillates or residues.

Suitably, the bitumen applied has a softening point

in the range of 35 to 65°C, preferably in the range of
20 42 to 58 °C (as measured by ASTM D 36).

Cne of the highly surprising and advantageous
aspects of the present process is that now very
attractive bitumen compositions can be prepared under
mild conditions without requiring the presence of a

25 bitumen blowing catalyst. Thus, the process in
accordance with the present invention is suitably
carried out in the absence of a bitumen blowing
catalyst.

The above-mentioned thermoplastic rubbers are

30 preferably non-vulcanized thermoplastic rubbers. The
use of non-vulcanized thermoplastic rubbers in
accordance with the present invention has the advartage
that attractive bitumen compositions can be prepared
without requiring the presence of a vulcanizing agent.

35 Therefore, the present process can suitably be carried
out in the absence of a vulcanizing agent.



nmol wt of from 10,000 to 250,000 and preferably from 40,000 to 200, 000. The
originally prepared poly(conjugated diene) blocks usually contain fromb5 to
50 mol % vinyl groups, originating from1l,2 25 polynerlsatlon relative to

t he conj uga‘gvgq, ,3* gﬂe nol ecul es, and preferably a vinyl p{:ﬁghﬁf’é%g]nlo to

25% The conpl'e | ock copol yner to be used according to

I nvention, is normally containing 30 pol yneri sed vinyl aromati c nononers
i'n an anount of from 10 to 60% by wei ght arfd preferably from 15 to 45% by
wei ght. The appar ent Asphetllmey uselegitoofi bhethotsidillledckeeomo] yirRs Wil |
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The present invention further provides a bitumen

composition obtainable by any of the processes

10 described herein before. Such bitumen composition has
suitably a penetration of less than 100 dmm, preferably
less than 75 dmm (as measured by ASTM D 5 at 25°C), and
a softening point in the range of from 60 to 90°C,
preferably in the range of from 65 to 75°C (as measured

15 by ASTM D 36), and contains less than 5 %w, preferably
less than 3 %w, and more preferably 1 to 3 %w of any
one of the before-mentioned thermoplastic rubbers,
based on total bitumen composition. Such bitumen
composition is very attractive since it displays both a

20 good low temperature performance and a good high
temperature rutting resistance.

Fillers such as carbon black, silica and calcium
carbonate, stabilisers, antioxidants, pigments, and
solvents are known to be useful in bitumen compositions

25 and can be incorporated in the compositions of this
invention in concentrations taught in the art.

The present invention still further relates to the
use of a bitumen composition as described herein before
in an asphalt mixture for road applications.

30 The present invention will now be illustrated by
means of the following Examples.

Examples

Example 1
A mixture was prepared based on a 100 penetration

35 bitumen (as measured by ASTM D 5 at 25°C), an
industrially produced non—naphtheni; bitumen which is



trademark). The bitunmen may be a residue fromdistillation of 10 crude
oil, a cracked residue, a residue obtained by blowing a crude oil or

resi dues of crude oil distillation or extracts of crude oils, a bitunen
derived fromypsepres bi tunen, butane bitunmen, pentane bit urRFsPosesed ur s
t hereof. Other suitable bitunmens 15 i ncl ude m xtures of the above

bi tumens with extenders (fluxes) such as pet;ol eum extracts, e.g. aronmatic
extracts, distillates or residues. Suitably, the bitunen appl ied has a

sof teni ng poi nt i rptdpareahdeocnf a3grede 65lemhy] Gispiélatidy y The blidéumenge of
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out in the absence of ve- nmenti oned

t her mopl asti ¢ rubtﬁ‘?]sysfryg%’@ poﬁV%‘r‘gf‘%%ﬂF?&ﬁX'\?ﬁdVEﬁﬂ? z@goc%é:r"ﬁﬁ VRS c
rubbers. The use wiftmaen-30uldeastyzeené hesmogritashdcar oiees dverageor dance:

with the present 'Wleégdl% %&gﬁheof‘dil@ﬁt@ﬂ)e atshﬁ\EaQM'é@Cﬁs} \@C?WJ.‘EHEQ

conposi tions can be are ui ring.the preserice o
vul cani zi ng agent p‘?%]SVS YFr?é‘FeFGFBSa’E‘He S SV IERLE RS tEHFaddiora By the

carried 10 polymer had been reduced to less than 1% of the
original unsaturation by hydrogenation.

The mixture was prepared by blending the bitumen
and the block copolymer at a temperature of 180°C.
Subsequently, the preheated mixture so obtained was

15 blown with air in a blowing vessel at a temperature of
220°C during 2 hours. The main properties of the blown
bitumen composition are shown in Table 1.

Example 2

A comparative blowing process was carried out in a

20 similar way as described in Example 1 except that no
“hermoplastic rubber was added to the bitumen. The main
properties of the blown bitumen are shown in Table 1.

The bitumen composition obtained was subjected to
the Rolling Thin film Oven Test (ASTM test method

25 D 2572). The main properties of the bitumen
composition after this ageing test are shown in the
bottom part of Table 1.

Example 3

A comparative blowing process was carried out in a

30 similar way as described in Example 1 except that the
block copolymer was added to the bitumen after the
bitumen was blown. The main properties of the blown
bitumen composition are shown in Table 1.

Example 4

35 A process was carried out in a similar way as

described in Example 1 except that 1 $w of the block



out in the absence of a vul cani zi ng agent. WO 97/ 19997

PCT/ EP96/ 05365 -6- As will be understood by the skilled person, the m xture
of bitumen and the thernoplastic rubber is preheated before being subjected
to the bl owgresRbMseSS. The m xture of bitumen and the th%&?&ﬁ%ﬁ% isC 5
rubber is normally preheated in a such way to establish an initiral mxture
tenperature in the range of from 160 to ZZQ{err]C. The present invention
further provides a bitunmen conposition obfalnable by any of the processes
10 descri bed heramal vivefrowes Siddd bid uihenbdonpes; thagechas toithably a

penetration of |gsshhan 10Qedgm n Rfehakky Les D s neasured
by ASTM D 5 at 25 ana a 553¥eﬁ%%%?§0|%t ?%ét ev%%%ge o%gfron160 to

90[err] C, preferéﬁW?m#ﬁtﬂﬁB BER GNP fiphegset b- 75[ err] C (as measured 15
by ASTM D 36), and cahhamasnlpscpéﬂHNESSd%wthprbifmmﬁﬂ)cdmyaglthaﬁ 3 %, and

more preferably Lia3ih B0 e Aleddl® LBOLAE ARG |ANAA BeLpop! asti c

rubbers, based on total bitinen c(g§$S|t|on ion is
very attractive ifc&IOPIGLBpFES LHAMT 2236 oLgbat EFo\/\r t enper at ur e
performance and a godttohi ghet eempektat whewnutihi Mgblesi sitandal bel teesrsuch as

carbon bl ack, silia AY¢nCRhE PPdcess according to the present
invention (Examples 1 and 4) a hard bitumen composition
10 can be prepared having an attractive low temperature

elasticity, as shown by Fraass breaking point (as
measured by IP 80), whereas with processes falling
outside the present invention (Examples 2 and 3) less
attractive hard bitumen products are obtained.

15 Moreover, as will be clear from Examples 2 and 4, the
present bitumen composition is more stable against
thermal oxidation.

Table 1
Example 1 2 3 4
Composition
thermoplastic rubber (%w) 2 0 2 1

Properties after 2 hours blowing

at 220°C

Penetration 25°C (0.1 mm) 24 20 16 25
Softening Point Ring and Ball (°C) | 67.5 |65 |81 |63
Penetration Index (-) 0.7 0.0 {1.9 |0.1
Fraass breaking point (°C) 413 -5 -2 -10

Properties after RTFOT ageing

Penetration 25°C (0.1 mm) 16 21
Retained Penetration (%) 80 84
Softening Point Ring and ball (°C) 72 65.5
Softening Point increase (°C) 7 2.5
Penetration Index {(-) 0.7 0.2

Fraass breaking point (°C) -3 -7




carbonate, stabili serI“mﬂ“ﬂ)m&BﬂLE‘mpl gnments, and solvents are known to
be useful in bitunmen and can be incorporated in the -
conpositions of this idvef tion I n concentrations taught in the art. The
present inveRybomesds || further relates to the use of a bi tpgfifipegesIgr0Si tion
road applications. 30
The present invention will now be illustrated by neans of the foll ow ng
Exanpl es. Exanpl es Exanple 1 A nixture was ptépared based on a 100
penetration 35 bi tumen (as nmeasured by ASTM D 5 at 25[err]C), an

WO 97/ 19997
i on. The bitunen had a

as described herein before in an asphalt m xture for

i ndustrially produced non-naphthenic bitunmen which is
PCT/ EP96/ 05365 prepared froma crude oit Ryadi $fid | at
penetration index of 0 5 and a softenin
ASTM D 36). To thlf unen

copal

total 5 mxture. Th r&cgéﬁm%8ﬁo?’§/?’%arrm§e5 wagume?l YA St
pol yst yr ene- pol ybuteniizirsd-ngobysvinene mﬂxﬁﬂtecUpbhyﬁ@rOWqun1§03®a@mﬂsqyrene

Gty gy
wi th a polystyrene St{;ﬁé%ﬁ%&nT? %%leen'%o%n%mmqué'ﬁghégred Dy1RSTMponn'er

content and a numbgds Wﬁr&gﬁlwhﬁe%&ﬁpme&hh 8f tdfsn
had been reduced t®°%

A5ten

44[err]C (as measur ed by

based on

geasured by GPC

5 5 at 25°C) and a thermoplastic rubber which is presen:

in an amount of less than 5 %$w, based on total mixture.

2. Process according to claim 1, wherein the

thermoplastic rubber is present in an amount of less

than 3 %$w, based on total mixture.

10 3. Process according to claim 1 or 2,

mrixture is blown with air.

wherein the

4. Process according to any one of claims 1-3, wherein

a temperature is applied in the range of from 210 to

260°C.

15 5. Process acccrding to any one claims 1-4,

wherein

the thermoplastic rubber comprises an optionally

hydrogenated block copolymer which comprises at least

two terminal poly(monovinylaromatic hydrocarbon) blocks

and at least one central poly(conjugated diene) block.
20 6. Process according to claim 5, wherein the block

copolymer has the formulae A(BA)p or (AB)pX wherein A

represents a block of predominantly poly(monovinyl-

aromatic hydrocarbon) and wherein B represents a block
of predominantly polyl{conjugated diene), wherein X

25 represents the residue of a multivalent

coupling agent

and wherein n is an integer 2 1 and m is an integer 2z 1.

7. Process according to claim 6, wherein the A blocks:
are predominantly poly({styrene} blocks and the B blocks
are predominantly poly(butadiene) or poly{isoprene)

30 blocks.
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ori ginal unsat un s ﬂ nati on. The mixture was prepared by

bl endi ng the bi tlmﬁrm“m IR k copol ymer at a tenperature of 180[err]C.
Subseduent |y, the preheattd fri Xture so obtai ned was 15 blown with air in
a-<bl owi ng Vﬁéﬁﬁ a tenperature of 220[err]C during 2 h mai n
properties o th%ﬁ%lomn bi t umen conposition are shown in ?Q@Fgm%_ anple 2
A conparative blow ng process was carried out in a 20 simlar way as
described in Exanple 1 except that no therABpl astic rubber was added to the
bi tunen. The mai 13.pr epelhbRScéiipddie idh0wB LRl hLHES By & Provlssnadabl e 1. The
bi t unen conp05|t#%%.%bhaggegnmas squ%ﬁted to the Rolling Thin film Oven
Test (ASTM t est tHET 25 fﬁ?ﬁ?éﬁ. PHESnal "properties of the bitunen
conposi tion after®-t hUseagéi agoitumenacempheihion aheadfdmedmipacliaph Fable 1.
Exanpl e 3 A conpamatihvespheyt rkgimﬁ@e&%rmgaaasﬁsw&&%dsn a 30 simlar
way as described in Exanple 1 except that the block copolynmer was added to
the bitunen after the bitunen was bl owmn. The main properties of the bl own
bi t umen conposition are shown in Table 1. Exanple 4 35 A process was

carried out in a simlar way as described in Exanple 1 except that 1 %w of
t he bl ock
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copol.yner was added to ™ie bitunen, based:-on total m xtWPe. The nmain
properties of the blown bitumen cenposition are shown in Table 1. The main

properties)of the\ggpunen' onposition 5 _ after having-been subjected to
the RTFOT _ 1§ﬁ6ﬂn in the bdtfom part of Table 1. From the
resul ts showhandTabtaméns{ whl inbemphedabilhay biethekhe theoddiumecor di ng

‘to th t _i,nventj ( EX I 1 a 4 h bi_t. . iti 10
ton be br onar i hEERLBORYREE T TR FRoar Rty BhBsrEl o Tt Iat e I LS hown
by Fraass brea&kirdgypointotaimpeasadedoby teRp8@ptunke perapenittiespaogksses -
falling OUtSI9gl%P§V8igf§8%ELggg@ého gg§§%§§kgs 2 and 3) less attractive

hard bitunmen products arned eover, as will be clear from
Exanpl esS2 and 4, Ithéspfestherbknoweptooppesareoandushaielstald e agai nst

oY compostt PR TRk RISy, ppgpcring < itugenvpongher , 2
Properties afft&¥tprfotipsabrenvagtaena2opdpriegrerecessi-on Theserr]C (0.1 mm
24 20 16pitdRemObbRPbEYtPEhE] Ronevard Bpblafl eor be) ndd/.5 65 81
63_ suitable for road applications, due to their high

10 softening point and relatively high'penetration.

Object of the present invention is to provide a
bitumen composition suitable for road applications
having both a good low temperature performance and a
good high temperature rutting-résistance, and in

15 addition an improved ageing behaviour.

Surprisingly, it has now been found that such

- bitumen éomposition can be prepared by subjecting a
particular bitumen mixture to a blowing process.

Accordingly, the present invention relztes to a

20 process for preparing a bitumen composition comprising
blowing a mixture with an oxygen-containing gas which
mixture comprises & bitumen having z penetretion of
less than 300 dmm (as measured by ASTM D 5 &t 25°C -and
a thermoplastic rubber which is present in en amount of

-25_ less than 5 %w, based on totel mixture.
Suitably, the thermoplastic rubber is_preéent in an
amount of less than 3 $%w, preferably in the range of
~from 1 to 3 8%w, based on total mixture.
g The bitumen applied in the present process has a
30 penetration of less than 300 dmm (as measured by ASTM D
5 at 25°C). _
Suitably, the bitumen has a penetration of less
than 250 dmm, preferably less than 200 dmm (as measured
by ASTM D 5 at 25°C). . ' -
35 _ The blowing is carried out with an oxygen-
containing gas, such as air or pure oxygen. Preferably,
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Penetratlon | ndex (-) | Y .2 0.7 0.0 1.@B0.1 Fraass

@ |
amluﬁm:“ﬂﬂuuglt chan 25[err]C £(1)31 r’r‘r’r)5 2 j"-l_lo opertéggsgfgtgérr 21

Ret & ned F?enetratlon 80:, ... ,'84 Sof t eni ng Poi nt
Ring and ball ([err] C) '- REv7I2SED SET oﬁ&ﬁgﬁqﬂtem ng Point increase
([err] O 2.5 Penetratiron Tndex (-) '

LT Kij
o Rwﬂs(éoz§§fﬁ%%s§sh i b OJH‘%@e&%%?QrbrmqwhOfb.?%eﬁse in

‘conposi ti ap GepHala inifruRs et trdiKtapgl fat Iaesd cqipt Laih@S1EwIRg | si ng
blowng a mxture w han oxygen- contalnlntgdga rfm“(:h m xture conprises a
bi t unen hBHEAYEE 2t i R L T R R Rt @ ICPPPEETRF D 5

at 25[ err hChiasheh tHWlW'@%iérCeﬁﬂm.anwlebé§ waa&emmdman(agount of
| ess than 3 %w, based on total m xt Pr ocess accord| ngl?to claim1,

wher ei n t R@aFibEas &Y A3Mhvih Sniath Qaﬁ rc) 3and PrihITRORERDF HF nFUPBREl ai m 1 or

2, wher ei gna chenrey ht SRR i fthurdt tde Tederdn f30m 2109.50428R( err] C.
4. Process according to any one clains 1-3, wherein t he' ther nopl astic

rubber cofptiededigtwiRt-i onal |y hydrogenated. bl ock copol ymer which conpri ses
at |east puo teiydals %‘Hd&f&lﬁf&“ﬂlﬁ"&rﬁ%tﬂ ¢ &}Y&@ﬁ?ré}?@)mﬂeﬁké agd at

I east one -
blown with air.

3. Process according to claim 1 or 2, wherein a temperature
is applied in the range of from 210 to 260°C.

4. Process according to any one claims 1-3, wherein the
thermoplastic rubber comprises an optionally hydrogenated
block copolYmer which comprises at least fwo terminal
poly(monovinylarométic hydrocarbon) blocks and at least one
central poly(conjugated diéne) block.

5. Process according to claim 4, wherein the block

copolymer has the formulae A(BA), or (AB)nX whereln A

represents a block of poly(monov1nyl aromatic hydrocarbon)
and up to 10% of co-monomer and wherein B represents a block
of poly(conjugated diene) and up. to 10% of other co-monomer,.
wherein X represents the residue of a multivalent ooupling.
agent and wherein n is an integer > 1 and m is an

integer > 1. .

6. Process according to claim 5, wherein the A blocks aré
blocks of poly(styrene) and up to 10% of other co-monomer and
the B blocks are blocks of poly(butadiéne) or poly(isoprene)
and up to 10% of other co-monomer.

7. - Bitumen comp051tlon obtalnable by a process as deflned
in any one of claims 1-6.

8. Use of a bitumen composition as defined in claim 7 in an

asphalt mixture for road applications.
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pol y(conj ugated di ene) bl ock. 5. Process according to claim4,
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