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PROCESS FOR PREPARING AN ASPHALT COMPOSITION

The present invention relates to a process for
preparing an asphalt composition.

The temperature at which a bitumen is mixed with
aggregate to produce an asphalt composition ready for
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
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
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
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,
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
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.



WO 97/20890 PCT/EP96/05369

10

15

20

28

30

-2 -
Moreover, strength of these asphalts is only developed
slowly.

Surprisingly, it has now keen found that asphalt
compositions can be produced having a good resistance
against fretting and in addition a good creep (rutting)
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
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.

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,
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
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
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
emulsion, the emulsion may either be a caticnic or an
anionic emulsior. -
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The soft binder component can suitably be added to
the aggregate also at a relatively low temperature,
i.e. a temperature of less than 120 °C.

Suitably, the soft binder component is added to the
aggregate at a temperature of at least 70 °C, preferably
at a temperature in the range of from 80 to 115 °C, more
preferably in the range of from 85 to 110 °C.

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

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
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).

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

The binder components may suitably contain in
addition a film formation improver (e.g. butyldi-
oxitol)}, a non-ionic emulsier (e.g. nonylphenol-
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
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.

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
"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
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
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
instance suitably be présenL in an amount of 10 te
907 wi, based on total binder.
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The asphalt composition prepared in accordance with
the present invention is in particular suitable for use
in road applications. The asphalt composition prepared
in accordance with the present invention can suitably
be used in the construction of base ccarse materials or
wearing coarse materials. The binder of the asphalt
composition prepared in accordance with the present
invention has suitably a penetration which varies
between 10 to 300 dmm, preferably between 50 to 150 dmm
(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
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
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
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
Extract (BFE}) having a viscosity cf 50 mba.s at 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),
15.3 :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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so obtained 1.56 kg of a hard binder component was
added in the form of a powder at ambient temperature.
The hard binder component had a penetration of 2 émm,
ie up to (as determined by ASTM D 5 at 25 °C) and a
softening point of 96 °C (as measured by ASTM D 36). The
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
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
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.
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
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
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
hydroxide sc’.tion. The hard binder component had o

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



WO 97/20890 PCT/EP96/05369

10

15

20

0

-7 -

and a softening point of 90.5 °C (as measured by ASTM D
36). The final bitumen emulsion obtained had a pH cf
8.6 and a viscosity of 87 mPa.s at 100 °C (as detérmined
by ASTM D 2171) and contained 41 %w water.
Example 3

An asphalt composition 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
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
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
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

The creep, fretting and fatigue performances of 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
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
cylindricel specimens were tested on creen porformance

in the ayraris creep test at 40 °C, and on frotting
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performance in the Californian abrasian test at 4 and:
40 °C. The rectangular specimens were tested ir the
three point bending test on fatigue strength at a
loading frequency of 40 Hz under constant stress at a-
temperature of 10 °C. The performance data of the
asphalt compositions are shown in Table 1. i

It will be clear from these data that in accordance
with the present invention attractive asphalt

compositions can be prepared at advantageously low

temperatures.



Table

1

irynamic creep tes=:

Californian abrasion

3 point bending beam

at 4u°C test at fatigue test at 12°C
axial Strain 4°c, 40°C, o6, 86, Smix,
strain, rate, [g] [g] [MPa] (um/m) [GPa]
[ rum/m/ 1 d) )

Ixammple 1 2.7 = C.48 .76 £ 0.11 20.9 £ 0.0 27.9 + 0.2 123 1.56 12.8 + 0.1
Example 2 2.89 £ 1.21 .89 + 3.24 35.4 £ 1.1 48.4 + 2.3 109 1.19 10.1 £ 1.4
rxample 3 2.33 + (.34 .76 + 0.23 24.2 + 0,3 | 27.4 £ C.3 138 1.39 $,9 £ 0.2
ge/100 2,86 + C,1C .40 £ 0.35 22.7 + 0.4 19.8 £ 0.7 123 1.56 13.8 + 0,7

reference

bircer
tased
Hotmix

£ < ‘s - 3.
o* = permissible stress for 106 fatigue cycles
£ = permissible strain for :0% fatigue cycles
Srix = Stiffnecs of mixture

06802/L6 OM
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1. Process for preparing a dense-graded asphalt
composition which comprises adding a hard binder
component to a mixture of a soft binder component and -
aggregate at a temperature of less than 140 °C.

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:.-
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 .-
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
binder component is added f{o 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.

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

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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