WO 97/ 20890 PCT/ EP96/ 05369 PROCESS
FOR PREPARI NG AN ASPHALT COWVPCSI TI ON The present invention relates to a
process for preparing an asphalt conposition. The tenperature at which a
bitumen is m xed with aggregate to produce an asphalt conposition ready for
5 use on roaverzosswornmal ly in the range of 140 to 170 [err pCrmEabddssésgh
sone docunents, e.g. US 3,832,200, teach that even hi gher tenperatures
shoul d be applied. Since, it is nowadays well appreciated that such hot

bi tunens may create potential health, safety dnd 10 envi ronnent al

hazards, nmuch effort is directed in this field of technology to the

devel opnent of asphalt conpositions which can be handl ed at | ower

tenperatures. In this resmdesrsefE@hepﬁgpgﬁpN@W%gﬁ RembasTTaER! i cation

of bitumen emnul sions which are prepared by mxing a brtunmen " wth an
aqueous enul sifier solution. These bitunmen enul sions can normally be m xed
with aggregate at a tenfies ginesentudhvenwtont helatlel) tfoerar pEoceBsWabeh way

t he above-nentionedpga%?%%gaqﬁpiﬁ&ﬁglgocfgpggigioﬁpntroIIed. Asphal t

conpositions prepared | turen emu on reag:re, however, ,
bi tumen/ aggr egat e mi xt Ut SEMAFTAENEE #EI YORFYP o PR denRdxpA WiERr to

al | ow aggregate to produce an asphalt composition ready for

5 use on roads is normally in the range of 140 to 170 °C,
although some documents, e.g. US 3,832,200, teach that
even higher temperatures should be applied.

Since, it is nowadays well appreciated that such
hot bitumens may create potential health, safety and

10 environmental hazards, much effort is directed in this
field of technology to the development of asphalt
compositions which can be handled at lower
temperatures.

In this respect reference can be made to the

15 application of bitumen emulsions which are prepared by
mixing a hot bitumen with an agueous emulsifier
solution. These bitumen emulsions can normally be mixed
with aggregate at a temperature much lower than 140 °C,
in which way the above-mentioned hazards are much

20 better controlled. '

Asphalt compositions prepared from a bitumen
emulsion regquire, however, bitumen/aggregate mixtures
with relatively high void contents in order to allow
the water to escape during breaking of the emulsion,

25 compaction and service. Such asphalt compositions have
the drawback that they are highly permcable to water
and air. As a result they lose coarse aggregate from
the road surface rather easily, so-called fretting of
the road surface. They further iose interna! cohesion

30 which will eventually lead to collapse of the material
and lack of internal stability, often visibie as
deformation cf the road surface, i.e. rutting.
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fretting and and fatigue performance, by adding a hard binder
component to a mixture of a soft binder component and
aggregate at a relatively low temperature.
Accordingly, the present invention relates to a

10 process for preparing a dense-graded asphalt
composition which cémprises adding a hard binder
component to a mixture of a soft binder component and
aggregate at a temperature of less than 140 °C.
Suitably, the temperature applied is less than 100 °C.

ﬁs In accordance with the present invention both an
emulsified and a non-emulsified sof: binder component
can be used, preferably a non-emulsified soft
conponent. When an emulsified soft binder component is
used it contains a small amount cf water. Suitably,

20 less than 50% by volume,'preferably iess than 40% by
volume. When use is made of an emulsion, the emulsion
may either be a cationic or an anionic emulsion.

The hard binder component is preferably added to
the mixture as a powder. In that case the hard binder

25 component can very attractively be added to the mixture
at a temperature of less than 530 °C, preferably at
ambient temperaturc. If the hard binder component is
used as an.emulsion (or suspension), the emuision {or
suspension) suitably contains less than 50% by volume

30 of water, preferably less than 40% by volume. TIn that
case the hard binder component can suitably be added to
the mixture ot & temperature of less than 100 °C,
preferably at & temperature in the'range of from
ambient temperature to 80 °C. When use ls made of an

38 emulsion, the emulsion may either be a caticnic or an
anionic emulsior:. L
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in addition a good creep (rutting) and fatigue performance. 15
Accordingly, the present invention relates to a process for preparing a
dense- graded asphalt conposition which conprises adding a hard binder
component to a mixture of a soft binder conponent and aggregate at a
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Is less than 100[err]C In accordance with the present invention both an
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t han 50% by vol une Qirefsrablypiafehablyngesst thmm 46%tby1yol tae. I n that

In the context of the present invention a hard
binder component is defined as a binder component

10 having a penetration (PEN) of less than 200 dmm (as
measured by AST™ D 5 at 25 °C). The hard binder
component has suitably a penetration of less than 100
dmm, preferably less than 50 dmm, and more preferably
less than 10 dmm, and a softening point of less than

15 100 °C (as measured by ASTM D 36), preferably less than
80 °C. _

In .the context of the present invention a soft
binder component is defined as a binder component
having a penetration of at least 200 dmm.

20 Suitably, the soft binder component has a
penetration of at least 500 dmm, preferably of at least
700 dmm and more preferably of at least B0C dmm. (as
measured by ASTM D 5 at 25°C). The person skilled in the
art, however, usually characterizes such binder

25 component not by its penetration value but its
viscosity (as determined by ASTM D 2171 at 10C °C).
Preferably, the soft binder component has & viscosity
of less than 300 wmPa.s, preferably less than 200 mPa.s
{as determined by ASTM 2171 at 100 °C).

30 Preferably, both the hard and soft binder component
are bitumen componenis. However, in another suitable
embodiment of the present invention the hard binder
component is a resin, for instance a coumarcne-indene
resin, and the soft binder component is a low viscous

35 component (a flux). The resins may be any of the
mcdified resins described in EP-B-0330281, which is



- 2a - case the hard binder conponent can suitably be added to the

m xture of a tenperature of less than 100[err]C, preferably at a
tenperature in the range of from anbient tenperature to 80[err]C. Wen use
i's made of an emulsion, 5 the emul sion may either be a cationic or an

ani oni ¢ enul WO 97/ 20890
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aggregate also at a relatively low tenperature, i.e. a tenperature of |ess

than 120 [err]C. Suitably, the soft binder cofiponent is added to the 5

aggregate at a t eNMpRARIN gneﬁra&rseeatbg%fé dn%e preferably at a
tenperature in the ran%% ;) rom 8 r]C,. nore preferably in the
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ethoxylate) or an adhesion improver {(e.g. an amine such
as an alkylamidoamine), preferably an alkylamidoamine.
Such additional compounds are preferably added to the
soft binder component, and are suitably present in an
amount of less than 5% wt, preferably in an amount in

10 the range of from 0.25 to 1.0% wt, based on total
binder content. AlSo mixtures of these additional
compounds can suitably be used. In this way an even
further improved resistance agéinst fretting is
established.

18 The bitumen components may be naturally occurring
bitumens or derived from a mineral oil. Also petroleum
pitches obtained by a cracking process and coal tar can
be used as well as blends of bituminous raterials.
Examples of suitablie bitumens include distillation or

20 "straight run" bitumens, precipitation bitumens, e.g.
propane bitumens, blown bitumens, e.g. catalytically
blown bitumens, and mixtures thereocf. QOther suitable
bitumen compositions include mixtures of one or more of
these bitumens with extenders (fluxes) such as

25 petroleum extracts, e.g. aromatic extracts, distillates
or residues, or with oils.

The hard and soft binder components may suitably
contain any polymer modifier taught in the art, such as
for instance a thermoplastic rubber, suitably in an

10 amount in the range of from 1 tc 10% by weight. The
amounts of the hard and scft binder components used may
vary between wide limits, and strongly depend on the
penctrabtion grade desirced for the binder of the asphalt
composition. The hard binder component can for

35 instance suitably be présenL in an amount of 10U te
907 wi, based on total binder.



conponent has suitably a penetration of [ess than 100 dmm preferably |ess

than 50 dmm and nore preferably less than 10 dnm and a softening point of
| ess than 15 100 [err]C (as neasured by ASTM D 36), preferably | ess than

80:[err]C. In the context of the present invention a soft binder conponent

i s defined aswodrgber conponent having a penetration of at »eEFEpc@de dnm

20 Suitably,the soft binder conponent has a penetration of at |east

500 dmm preferably of at |east 700 dmm and npre preferably of at |east 800
dnm (as measured by ASTMD 5 at 25[err]C). "Thé person skiiled in the art,

however, usual |y char a@her rzpbaltictongpaosidrialb prepampdnint acwdrdandd with
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present invention the hard bi nder n)gpnent IS a resin Ihetance a
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in EP-B-0330281, WhififeritSon has suitably a penetration which varies
between 10 to 300 dmm, preferably between 50 to 150 dmm
10 (as measured by ASTM D 5 at 25 °C).

The bitumen compositions may also contain other
ingredients such as fillers, e.g. carbon black, silica
and calcium carbonate, stabilisers, antioxidants,
ﬁigments and solvents which are known to be useful in

15 bitumen compositions. The asphalt compositions
prepared in accordance with the present invention
comprise aggregate in amounts taught in the art.

In the context of the present invention a dense-
graded asphalt composition is defined as an asphalt

20 composition having a void content of no more than 10%,
preferably a 3 to 10 % void content.

Suitable aggregates include those normally applied
in dense-graded asphalt compositions.

The present invention will now be illustrated by

.25 way ¢f the following Examples.
Example 1

An asphalt composition was prepared in accordance
with the present invention as follows. 1.04 Xg of a low
viscous binder component (a Bright Stock Furfural

an Extract (BFE}) having a viscosity cf 50 mba.s a> 100 °C
(as determired by ASTM D 2171) was added to 41.17 kg of
aggregate inr a Hurell mill operating at a temperature
of 100 °C at about 35 rpm. The aggregare consisted of
7.1 %w filler (< 63 pm), 36.8 “ww sand {63 um-2 mm),

15 15.3 :w stones (2-6 mm), 20.4 %w stones (4-6 mm; and
20.4 -w stones {(8-11 mm}. Subsequently, to the mixture
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hereby incorporated by reference. The bi nder conponents may suitably
containm in addition a filmformation inprover (e.g. butyldi- oxitol), a
non-ionic enulsier (e.g. nonyl phenol- 5 et hoxyl ate) or an adhesion

i nprover (e. Gyo I ne such as an al kyl am doam ne), prefer P%%
alkylanidoaninegmgﬁgh addi ti onal conpounds are preferably agggé osrﬁe sof t

bi nder conponent, and are suitably present in an anount of |ess than 5% w,
preferably in an anount in 10 the range of -ffom0.25 to 1. 0% wt, based on

total binder contento ébsQineXtuIs6s 1 dMeSha2ddbthaRA! cGARANIAS,GAN.
suitably be used. In &hls.mayhan even further |ngroved resi st ance agai nst
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fretting i s establiSAZEY 1B the formof 5 BOXART BhpBRRHERE NeRPRAF AT G al | v
occurring bitunens &hedbardepindeymeonnanend] hedl a pesetpatiol efimidmmhes
of bl £ uni noue. Tt or b B o A enee . T i &2 Bl Lat  on
of b turi nous. et e Lakpen FSATRL R e b L0l DhLurens nchud, 54T 8L
powder was prepared by powdering a blown propane
bitumen having a softening point of 95 °C (as measured
by ASTM D 36) in a Culatti breaking mill with a sieve
size of 1 mm. Solid carbondioxide was added to Lhe hard
10 bitumen lumps regularly to ccol the mill and to avoid
sticking of the bitimen particles produced. The dense
graded asphalt composition so obtained was then poured
into a mould of a slab compacter, and distributed Lo
form a homogeneously spread loose mix. The asphalt
15 composition was then compacted at a temperature of 100 °
' C. After compaction the asphalt slab obtained was
allowed to cool down to ambient temperature and removed
from the mould. Then the asphalt slab was cut and sawn
into test specimens.
20 Example 2
An asphaft composition was prepared in accordance
with the present invention in a similar manner as
described in Example 1 cxcept that to a mixture of 0.36
kg of the low viscous binder component and 43.96 ko of
25 aggregate Z.7¢ kg of an emulsion of a hard binder
component was added. The emulsion was prepared by
adaing 1.64 k3 of a hot (18D °C} hard binder component
(a Vacuum Flashed Conversion Kesidue) to 1.14 kg of a
warm (80 °C) water/emulsion solution in a Fryma mill
3 which was cperated at a pressure of 10 atm, a
temperature ¢ 177 °2 and 300C rpm. The water/emulsion
solution contained 3.5 ww of a commercially available
emulsifier Berresperse, 0.25 w ol Guar Gum, and had a
pil of 12.07. Tie solulion was alkalified using a sodium
38 hydroxide sc’.tion. The hard binder component had o

penetraticn © - 3 dmm {as measured by ASTM D L oat MLy



propane bitunens, blown bitunens, e.g. catalytically blown bitunens, and

m xtures thereof. OQther suitable bitumen conpositions include m xtures of
one or *nore of these bitunens with extenders (fluxes) such as 25

petrol eum extracts, e.g. aromatic extracts, distillates or residues, or
with oils. Thevdewassnd soft binder conmponents may suitably seRkPIsdsiEDY

pol ymer nodifier taught in the art, such as for instance a thernoplastic
rubber, suitably in an 30 amount in the range of from1 to 10% by wei ght.
The amounts of the hard and soft binder conponhents used nmay vary between
wide linmts, and stansh@ yodégaihdgopoime @k .SarConag rmeesciosd nod M phe
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i nstance suitably resent. .in_ap_anount_ of to 90% w . -0n total
bi nder . WO 97/ 2 and a viscosity of 87 mPa s at 100 °C (as determined

PCT/ EP96/ 05369 - 5- bbh&Sd¥pPakl7tbnpedi comra ipreehdnedwi waaeeor dance with the
present inventjon igxdmpiRanticul ar suitable for use in road applications.

The asphalt conposi on prepar f{j n accordance with the present invention
can suitably B a comp051t10n was prepared in accordance

with the present invention in a similar manner as
described in Example 2 except that 1.33 kg of a low
viscous binder (a Statfjord Short Residue) having a
10 viscosity of 250 mPa.s at 100 °C (as determined by ASTM
D 2171) was preblended at 100 °C with 13.3 g of WETFIX
tan alkylamidoamine; ex Berol Nobel) and mixed with
44.22 kg of aggregate. Subsequently, 2.21 kg of an
. emulsion of the hard bitumen component was added. The
15 emulsion was prepared by adding 1.18 kg of the hot hard
binder component to 1.03 kg of the warm water/emulsion
solution in the Fryma mill which was operated at
3000 rpm. The water/emulsion solution contained 1.5 4w
of a commercially available emulsifier Vinsol R, 0.2 %w
20 of Guar Gum, and had a pll of 12.6. The final bitumen
emulsion obtained had a pH of 12.4 and a viscosity of
27 mPa.s at 1C0 °C (as determined by ASTM D 2171) and
contained 46.7 1w water,.
Testing experiments

28 The creep, fretting and fatigue.performances cf the
dense—graded asphalt compositions prepared in Examples
1,2 and 3 were Lhen determired in respectively the
dynamic creep test, the Californian abrasian test and
the three point bending fatique test, which tesls are

k1)) known by the skilled person. Cylindrical test specimens:
(diameter :01.6 mm, height 60 mm) were cut for testing
Lhe resistance to creep and fretting, while rectanqular
test specimens {height 40 mm, width 30 mm, length 2340
mm) were sawr: from the siab for fatique tesring. 1Tne

35 cylindricel specimens were tested on creen porformance

in the wyrarmic creep test at 40 °C, and on frofting



5 be used in the construction of base coarse materials or wearing coarse
materi als. The binder of the asphalt conposition prepared in accordance
with the present invention has suitably a penetration which varies between
10 to 300 dmm preferably bet ween 50 to 150 dmm 10 (as nmeasured by ASTM D
S at 25 [err kg o7ablgd bi tunen conpositions may .al so contain Eﬁ@?ﬂwsuw

i ngredi ents suc as flllers e.g. carbon black, silica and ca i
carbonate, stabilisers, antloxidants, pi gnents and sol vents which are known
to be useful in 15 bitunen conpositions. TJHe-asphalt conpositions

prepared in accorda é@f&tﬁ.@né@euprﬁf@rﬁallﬂf\s%a&benaﬁpéfp{érﬁeteasggrG‘tgit %n'gr-.‘
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conposi tions. The pFesent gnvent oinwll _nowbe 1llustrated y of
the fol | owi ng BxanpFEBPEEREREE L1 4 gspﬁaFtp%Bm%qqq%ﬁ%soﬁrébar ed in
accordance w th theappbsdhtcomvesittionsasarfolshows. id. Pdbkgy f a | ow vi scous

bi nder conponent (a Brightyf pake RUddYN From these data that in accordance
with the present invention attractive asphalt
compositions can be prepared at advantageously low
10 ' teniperatures.



30 Extract (BFE)) having a viscosity of 50 nPa.s at 100 [err]C (as
determ ned by ASTM D 2171) was added to 41.17 kg of aggregate in a Hurell
mll operating at a tenperature of 100 [err]C at about 35 rpm The
aggregate consisted of 7.1 [errJwfiller (< 63 [err]n), 36.8 [err]w sand
(63 [err]m2 HWooradwe 15.3 [err]w stones (2-6 nm), 20.4 WWMB mm
and 20.4 [err]w stones (8-11 nmm). Subsequently, to the m xture
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obtai ned 1.56 kg of a frarg—brirderTcoponemtTwas—addet in the form of a
powder at anbient tenpg¢rature. The hare|bi ndex conpongnt had a penetration
of 2 dmm ie up to (as|determ nedj bg{ ASIML} 55at 25 [prr]C) and a 5
sof teni ng poi nt of 96 rg‘IC (as peagsuggd Dy ASTM D 3p) . The powder was
prepared by powdering X)Irowg',pr opag¢ bjlt vten_having h softening point of
95 [err]C (as neasuredjby .ASENED BEY|i slaTul gtti brepking mll with a
sieve size of 1 mm Solifl Tawbond| oxil detjwas| added to fhe hard 10 bi t umen
lunps regularly to cooll Bhg m 1T pnd[to avopd St1cKkinp of the bitunen
particles produced. Th dgle}bse gr afed | asghah} -oorrposm on so obtai ned was
then poured into a noulid,of 2 an Co ct"é and disjributed to
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form a honogeneously spread | oose m x. The asphalt 15 conposition was
then conpacted at a tenperature of 100 C. After conpaction the asphalt slab
obt ai ned was all owed to cool down to anbient tenperature and renoved from
the moul d. Then the asphalt slab was cut and sawn into test specimens. 20

Exanple 2 An ﬁﬁ@ﬂ?ﬂs&o conposi tion was prepared in accordance P%b%as
present inventron in a simlar manner as described in Exanple except that

to a mxture of 0.96 kg of the | ow viscous bi nder conponej d 43.96 kg of
25 aggregate 2.75 kg of an emul sion of a _hard binder qf%ﬁs\
added. The enul sion was prepared by addi nq” 1064 kg of a hon}) rr]C

hard bi nder conmponent (a Vacuum Fl ashed Conversi on Resi dﬂe(!l/mg/vlm
warm (80 [err]C) water/enul sion solution ig 8 Erina mll 30 ¢ wal ' é!ﬂ
operated at a pressure of 10 atm a tenp 2170 [err] C and 3000°r
The wat er/emnul sion solution contained 3.5 [err!w of a commercially
avai | abl e emul sifi ér- BHiressssr §er prepayng sargyraded AsphalpH of 12.5.
The sol ution was aldgMgdsied onSwhREch 86fbEIZES addiny axhdeqsslHibpn. The

hard binder componen, nad 3 RES hiktPe of % BB B3nTRISULEdRYASTM LorT]

aggregate at a temperature of less than 140 °C.

5 2. Process according to claim 1, wherein the hard
binder component has a penetration of less than 100
dmm .,

3. Process according to claim 1 or 2, wherein the soft:
binder component has a penetration of at leasi 500 dmm:.-
10 4. Process according to any one of claims I tc 3,
wherein the hard binder component is added to the
mixture at a temperature of less than 100 °C.
5. Process according to the any one of claims 1 to 4,
wherein the soft binder component is a non-cmulsified .-
15 soft binder component.
6. Process according to any one of claims 1 to 5,
wherein the hard binder component is added to the
mixture as a powder.
7. Process according to claim 6, wherein the hard
20 binder component is added to the mixture at a
temperature cof less than 50 “C.
8. Process according to any one of claims 1-7, whercin
the soft binder component is added to the aggregate ax
a temperature of less than 120 °C.
9. Process according'to claim 8, wherein the
temperature is in the range of from 80 Lo 11% “C.

[2%]
un

10. Process according to any one of claims © L0 9,
wherein the hard dnd_soft binpder components are bitumen
comporents.

0 i1l. Use of an asphalt composition as prepared by a
process according to any one ot ciaims v ore 1€ {fur road

applications.
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WO 97/ 20890 T PCT/ EP96/ 05369 -7- and
a softening point of 90.5 [err]C (as measur ed by: ASTM D 36). The final, . ..
hi t uren emul si on obtained had a pH of 8.6 and a v+scos+ty of B7 MPa, s,,at °
100 [err]C (as determined by ASTM D 2171) -and cont ai ned "4& %uNatkr. J° ;
Exanpl e 3 An asphalt conposition was prepared in _accordance with the
present inventi MPLEPVELg| HUTENIFHNREr thSSGe s6PNRAE S A SERRAY devedopest t hat
1.33.kg of a | owiswagaus binder (a Statfjord Shor t RESldue) havi ng a 10

-viscosity of 250 nP tern1ned 2171
preblendgd at 100 [Zﬁff%4ﬁ|%% %%.3 %2 EIRrFRRrQ éﬁpaﬁl g&ﬁPW@,

Berol Nobel) an¢qmpqaiumdﬂsA4by22n&giaﬂlaggnzgm@ea Smhﬂé@uepbkﬁ;az 21 kg of
an enul si on of t %?%@ t on mas
prepared by addlcﬁ“% tg/ Iilﬂg]Et 0 hgl%hmoit?l%ﬁ%r E\Q%%tggﬁqggrr%gﬁg#% tdgml%

the marn1mater/@mmnﬁ(ﬂhhﬁﬂ @mﬁbwgnﬁomﬁélwrwmmdmamd\ﬂmLiwnmgpm@p@eamed at
3000 rpm The WelR{ /RiBYHu@htae] ldltzllt@ln acqrat@e&eg%tia%vvq%fan%ﬁ@m&r wezl |y

avai l abl e emul sifier V'nsol R, Gum ™ and a pH of

12. 6. . The final BFHR%ER @rﬁﬂ%ﬁr&r’flﬁﬁt ShéP I -a ghoroprment,dlogsy ngtosity
“of 27 nPa.s at W¥hdaam ]iG fcxmadtdiosy mnne@v\b)toAﬁ'E\ddac%lﬂbhs@?@raded

10 asphalt compositions. Surprisingly, it has now been
found that dense-graded asphalt compositions can be
produced having a good resiétance against fretting and
in addition a good creep (rutting) and fatigue
performance.

15 Accordingly, the present invention relates to a
process for preparing a dense-graded asphalt
compoSitioﬁ which comprises adding a hard binder
component to a mixtu;e of a soft binder component and
aggregate at a temperature of less than 140°C.

20 Suitably, the temperature applied is less than 100°C.

- In accordance with the present invention both an
emulsified and a non-emulsified soft binder component
can be used, preferably a non-emulsified soft
component. When an emulsified soft binder component is

25 used it contains a small amount of water. Suitably,
less thah 50% by volume, preferably less than 40% by
volume. When use is made of an emulsion, the emulsion
may either be a cationic or an anionic emulsion.

- The hard binder component is preferably added to

30 the mixture as a powder. In that case the hard binder
component can very attractively be added to the mixture
at a temperature of less than 50°C, preferébly at
ambient temperature. If the hard binder component is
used as an emulsion (or suspen51on), the emulsion (or

35 suspension) sultably contains less than 50% by volume

 of water, preferably less than 40% by volume. In that

JD35018
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contai ned 46.7 %v water. Testing experinments 25 The creep, fretting
‘and fatigue performances of the dense-graded asphal:t Qoglposi tions, prepar.ed
®n Exanples 1,2 and 3 were then determned in respectively: th& dyhanies .
Cteep test, the Californian abrasian test-apd-the three peoint.desti ng,.> ?
fatigue test, which tests are 30 known by the skilled person. Cylindrical
test speci nens (GHserdthe herH éindenhogponen tmeanvsiud taltl vf e adsteidhda he
resi stance to CragRp ddrelds 0.t Mpd Rt RCTANAWSY s 19, mens (hei ght
40 mm w dth 30 mm I%%gfyh 230 r were sawn fromthe slab for fatique
S i

testing. The cyl® R W& tidd W G38ES Pt Fitith @@hienthe
dynam c creep tasdmpdratideerdsd @0°and ®hdn @idd 1 maddOdF /a208}hlsion,
PCT/ EP96/ 05369 tg'h Rer fiormance in].;tﬁzxre C?)I ifornian abrasian test at 4 and 40
[err] C. The rectHHy i S8t Mh SIE B FAMITHE GF &8 SR Hendi ng
test on fatigue estulssigith. at a | oadi ng frequency of 40 Hz under constant -

stress at a 5 tenperature of 10.[err]C. The performance data of the
asphalt conpositions are shown in Table 1.
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Ft wll be clear fromthese data that in accordance with the present
invention attractive asphalt conpositions can be prepajqdwat advantageousLy
l-ow 10 t enper at ur es. WO 97/20890 ~a o ves

PCT/ EP96/ 05369 -9- [err] TS 226 PCT REVI SED SET " OFGLA M5 s ﬁr-ocess a‘or
prepari ng a dense-graded asphalt conposition having a void conte of _no
nore than 10% whi ch conpri ses addi ng a hard binder conponent 3§¥£é©_§§3
penetration of |less than 50 dnmto a mxture of a non- 5 enulsified soft
bi nder conponent having a vi scosiREVIFED &Y (GFRaCI2dNSnPa. s (at 100[err] O
and aggregate. at -a tenperature of less than 140[err]C. 2., Process according

toclaim i, uhefel npbhesber %@ggfﬁaf?%yoaeaéngé -3fidgdat gsphs1 i xture at a

10 tenperature of less than 1
composition having a void content of no more than 10%

which comprlses addlng a hard binder component hav1ng a
penetration of less than 50 dmm to a mixture of a non-
5 ~emulsified soft binder component having a viscosity of
less than 300 mPa.s (at 100°C) and aggregate at a
temperature of less than 140°C. |
2. Process according to claim 1, wherein the hard
binder component is added to the mixture at a
10 temperature of less than 100°C.
| 3. Process according to claim 1 or 2, wherein the hard
blnder component is added to the mixture as a powder
4. Process according to claim 3, whereln the hard
binder component is added to the mixture at a

15 temperature of less than 50°C. _
5. Process according to any one of claims 1-4, wherein
‘the soft binder component is added to the aggregate at a
temperature of less than 120°C.

6. Process according to claim 5, wherein the

20 temperature is in the range of from 80 to 115°C.

' 7. Process according to any one of claims 1 to 6,
wherein the hard and soft binder components are bitumen
components. _

8. Use of an asphalt comp051tlon as prepared by a

25 = process according to any one of claims 1 to 7 for road

applications. |
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3. Protess accordi’ng to claim1 or ‘gb &P«f”h ?I%épﬁ’ara i I"lZi&ﬂ “conponent.-i's

added to the m xture as a powder. 4. Process according to claim3, wherein:
t he hard bi nder conponent is added to the m xture at a 15 t enper at ure of
| ess than 50[err]C. 5. Process according to any one of clains & Wher ei n
the soft binder conponent is added to the aggregate at a tenpe ,‘J,W‘_ e of

|l ess than 120[ er PCT6. Proc PHOPERTY GRGANTEATIONNET €1 N NESSV
tenperature is in the range of from sH*PHPE™r1C. 7. Process accordl n
to any one ISTERNAZIONAL APRLICATIGN AUBLISHERUNRER(THEPATENT COORERATION FREAT]

B e
Hine
ﬂ'-,ln'r bt

are bi t LI3HaReITRE: Blasicatid®e O AN | aS PN EnerRfbRR Pivkidaiia NasbeR! EPAT WO 107720890
25 pr ¢ce ®5/80. 3018 78 any one of me 1 to 7 for road applications.
“CosE 018 _ (43) International Publication Date: 12 June 1997 (12.06.97)
{21) International Application Number: PCT/EP96/05369 | (8%) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, F, GB, GE,
(22) International Filing Date: 29 November 1996 (29.11.96) HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS,
LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL,
PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA,
{30) Priority Data: UG, UZ, VN, ARIPO patent (KE, LS, MW, SD, $Z, UG),
95308681.6 1 December 1995 (01.12.95) EP Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, T), TM),
(34) Counries for which the regional or European patent (AT, BE, CH, DE, DK, ES, FI, FR, GB,
international application was filed: AT ctal, GR, [E, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ,
CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, 1D, TG).
(71) Applicant (for all designated States except CA): SHELL
INTERNATIONALE RESEARCH MAATSCHAPPI) B.V. | Published
[NL/NL}; Carel van Bylandtlaan 30, NL-2596 HR The Without international search repon and to be republished
Hague (NL). upon receipt of that report.

(71) Applicant (for CA only:: SHELL CANADA LIMITED
[CA/CA]; 400 4th Avenue S W., Calgary, Alberta T2P 2HS
(CA).

(72) Inventors: HENDRIKS, He'nﬁcus. Engelbertus, Johannes;
Badhuisweg 3, NL-1031 CM Amsterdam (NL). STOKER,
Dirk, Adriaan; Badhulsweg 3, NL-1031 CM Amsterdam
(NL).

(57) Abstract

(54) Title: PROCESS FOR PREPARING AN ASPHALT COMPOSITION

The present invention provides a process for preparing a dense-graded asphalt composition which comprises adding a hard binder
component to a mixture of a soft binder comyoncnt and aggreagle at a temperature of less than 140 °C. . .




