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PROCESS FOR PREPARING AN ASPHALT COMPOSITIO~ 

The present invention relates to a process for 
prepari~g an asphalt composition. 

The temperature at which a bitumen is mixed with 
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 temperabures should be applied. 

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

lO environmental hazards, much effort i"s directed in this 
field of techn~logy to the developmenl of asphalt 
compositions which can be handled at lower 
temperatures. 

ln this respect reference can be made to the 
15 application of bitumen emulsions which are prepared by 

mixing a hot bitumen with an aqueous emulsifier 
solution. These bitumen emulsions can normally be mixed 
with aggrega~e at a temperature much lower than 140 °C, 
in which way the above-mentioned hazards are much 

w better controlled. 
Asphalt compositions prepared from a bitumen 

emulsion require, however, bitumen/aggregate mixturcB 
with relatively high void contents in order to allow 
the water to escape during breaking of the emulsion, 

25 compaction and service. Such asphalt composi~ions have 
thP. drawback that they are highly permeable 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 lose internal cohesion 

Jo which will eventually lead to collapse of the material 
and lack of internal stability, often visible as 
deformation of lt:e road surface, .i.e. rult.i ny. 
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Moreover, strength of these asphalts is only developed 
slowly. 

Surprisingly, it has now been found that asphalt 

compositions can be produced having a good resistance 

s against fretting and in addition a good creep (rutting) 

and fatigue performance, by adding a hard· binder 

component to a mixt~re of a soft binder component and 

aggregate at a relatively low temperature. 

Accordingly, the present invention relates to u 

10 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. 
Suitably, the temperature applied is less than 100 °C. 

15 ln accordance with the present invention both an 

emulsified and a non-emulsified sof~ binder component 
can be used, preferably a non-emulsified soft 

component. When an emulsified soft binder component is 

used it contains a small amount cf water. Suitably, 
w less than 501 by volume, preferably less than 40i 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 preferab!y added to 

the mixture as a powder. In that case the hard binder 

25 component can very attrac~ively be added to the mixture 
at a temperature of less than 50 °C, preferably at 
ambient temperature. If the hard binde~ component is 

used as an.emulsion (or suspension), the emulsion tor 

suspension} suitably contains less than 50~ by volume 

JO of water, prefe~ably less than 40'!, by volume. Tr. t~at 

case the !lard binder· component can su i labl y br.! added to 

the mixture ot a. te.mpcrature of less tha:i 100 °C, 

preferably at a temp~racure in the range of from 

ambient. temperature to 80 °C. When use .:.s made of an 

1~ emulsion, the emulslon may either be a ca~ionic or an 
anionic emul:;ior:. . ..... v. 

THIS SHEC!. ~AS BEEN 
REP ....... 0 

. Li-it .. t: 
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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 

s 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 
JO having a penetration (PEN) of less than 200 dmm (as 

measured by ASTM D Sat 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 me,asured 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 dr.un. 

20 Suitably, the soft binder co:nponent has a 
penetration of at least 500 dmm, preferably of at least 
700 dmm and more preferably of at least BOC 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 21'H at lOC °C). 

Preferably, the soft binder component has a viscosity 
of less thar. 300 mPa.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 components. However, in another suitable 

embodiment of the present invention the r.ard binder 

component is a resin, for instance a coumarcne-indene 
resin, and the soft binder component i:; u low viscous 

l5 component (a flux) . The resins may be any of the 
modified resins described in EP-B-0330281, which is 



W097/20890 PCT/EP96/05369 

- 4 -

hereby incorporated by reference. 

The binder components may s~itably contain in 

addition a film formation improver (e.g. butyldi­

oxitolj, a non-ionic emulsier (e.g. nonylphenol-

5 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 1.01 wt, based on total 

binder content. Also mixtures of these additional 
compounds can suitably be used. In this way an even 
further ~mproved resistance against frett1r.g is 
established. 

15 The bitumen components may be naturally occu!:'r.ing 
bitumens or derived :rom a mineral oil. Also petroleum 
pitches obtained by a cracking proces~ and coal tar can 
he used as well as blends of bituminous rr.alerials. 
Examples of suitab:e bitumens include distillation or 

20 · "straight run" bitumens, precipitation bitumens, e.g. 

propane bitumens, blown bitumens, e.g. catalytically 

blown bitumens, and mixtures thereof. Other suitable 
bl.tumen compositions include mixtures of one or more or 

these bitumens with extenders (fluxes) scch as 
2S petroleum extracts, e.g. aromatic extracts, distillates 

or residues, -or with oils. 

The hard and soft binder components may suitably 
contain any polyner modifier taught in the art, such as 

for instance a thermoplastic rubber, suitably in an 

lo amount in ~he range of from 1 to 1oi by weiqhl. The 

amounts of the hard and so:t binder component.:. used may 

v~ry b~tween wide li~its, anrl strongly depend on the 

penclration qradc desired for the binder of the asphalt 

composition. The hard binder component can tor 

J5 instance suitab.!y be present. jn a!; amount of: lll to 

9C.l';. wt., based on total b.i nder . 
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The asphalt compos~tion prepared in accordance with 
the present invention is in particalar suitable for use 
in road applications. The asphalt composition prepared 
in accordance with the present invention can suitably 

s be used in the construction of base coarse materials or 
wearing coarse ~aterials. 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 

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, 
pigments and solvents which are known to he useful in 

15 bitumen compositions. The asphalt compositions 
prepa~ed in accordance with the present invention 
compris_e aggregate in amounts taught in the art. 

In the context of the present invention a dense­
graded asphalt composi ti_on is defined as an as:phal t 

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

Suitable aggregates include those normally applied 
in de~se-graded asphalt compositions. 

The present invention will now be illustrated by 
.25 way o~ the foll.owing Examples. 

Jo;xample 1 

A.."1 asphalt composition was prepared in accordance 
with the present invention as follows. 1.04 kg of a low 
viscous binder component (a Hright Stock Furfural 

:m Extract !BFE)) having a viscosity er 50 m~a.s a':: 100 "C 
(as determir.ed by ASTM D 2171) was added to 41. 17 kg of 

aggregate in a Hurell mill operacing at a tcmperulure 
of 100 °C at about 35 rpm. The aggregaJ:e cor:sisted ot 
7.1 !iw filler{< 63 µm), 36.8 ·.-.w se:rnd !63 ~tm-2 :nml, 

l:' l!";.3 iw stones (?.-6 mm), 20.4 'i.w st.onP.::; (4-fi nun:; and 

20.4 ·.w stones (A-11 mm). Subseqilfmtly, to th·~~ mixtur<:> 
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so obtained 1.56 kg of a hard binder component was 
added in ~he form of a powder at ambient temperature. 
The hard binder component had a penetration of 2 dmrn, 
ie up to (as determined by ASTM D 5 at 25 °C) and a 

5 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 CJlatti breaking mill with a sieve 
size of 1 nun. Solid carbor:dioxide was added to lhe hard 

10 bitumen lumps regularly to cool the mill and to avoid 
sticking of the bit1irnen 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 

IS composition was then compacted at. a temperati;re of 100 ° 
c. After compaction the asphalt slab obtained was 
allowed to cool down to·amb~ent temperature and removed 
from the mould. Then the asphalt slab was cut and sawn 
into test specimens. 

20 Example 2 
An asphalt composition was prepared in accordance 

with the present invention in a similar manner as 

described in Example 1 except that to a mix~ure of 0.96 
kg of the low viscous bjnder component and 43.96 kq of 

25 aggregate 2. "1 i: J.:g of nr1 emulsion of a hard binder 
component was added. ':he emulsion was p .. repared by 
adciinq 1.64 kg of a hot (180 °C) hard binder component 
(a Vacuum Flashed Conversion kesidue) r.o 1.14 kg of a 
warm (80 °C) water/emulsion solution in a Fryma nil.J 

lo which was o;:i(;:-ated at a pressure of 10 atm, a 
temperature c:· 1r1 °~ .. : and 30ClC rpm. The water/emulsion 
sulution contained ·$.~-. ·:,w of ci comme:~rc..:ially availabh~ 

emulsifier 9c:!espc:.rsc, 0.2:-.. w nr Guar Gum, and had a 
pll of 12.!:. ·:·:.~ s0.1ut.1.on wa!; alka1ifiNi us:.nq a sodiun: 

·;:r- hydroxide so.:..~,.icm. 7h<-'! ht.1rd bincit~; cc::nponent. had d 

n, •' . i 
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and a softening point of 90.5 °C (as meascred by ASTM D 
36). The final bitumen e~ulsion obtained had a pH cf 
8.6 and a viscosity of 87 mPa.s at 100 °C (as determined 
by ASTM D 2171) and contained 41 %w water. 

5 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 o: a low 
viscous binder (a Statfjo~d Short Residue) having a 

JO viscosity of 250 mPa.s at l::lO °C (as determined by ASTM 
D 2171) was preblended at 100 °C with 13.3 g of WETFIX 
Ian alkylamidoamine; ex Berol Nobel) and mixed with 
44.22 kg o: aggregate. Subsequently, 2.21 kg of an 
e.ri1ulsi on of the hard bitumen component was added. 'I'h~· 

15 emulsion was prepared by adding 1.18 kg of the hot. hard 
binder component to 1.03 kg of the warm wote~/emulsion 
solution in the Fryma ~ill which was operated at 
3000 rpm. The _water/emulsion solution contained 1.5 ~w 
of a commercially available emulsifier Vinsol R, 0.2 iw 

20 of Guar Gum, and. had a pH of 12. 6. The final bitumen 
emulsion obtained had a pH of 12.4 and a viscosity of 
27 rnPa.s at 100 °C (as determined by ASTM D 2171) ond 
contained 46.7 Zw water. 
!£sting experiments 

The creep, frettinq and fatigue performances of the 
dense-graded asphalt compositions prepared in Examples 
l,~ and 3 were Lhen determined in respectively the 
dynamic creep lest, the Californian abrasiau tesl and 
the three point bending fatjque test, which tests are 

lo known by ':he skilled person. Cylindrical. te~:>t. sper.imern; 
(diamete: ! 01. 6 mm, height. 60 !"!'Jn) were cut 1o:r te!~tinq 

Lhe res1s~ance to creep and frett1nq, whJle ~e~tangular 
t(~st. spcc1:nens (he.i.ght 40 mm, widlh 30 mrr., 1 PnqU: 23~, 

mm) were sawr: from the slab for 1'al1qu~' te.s~·in~~- 'Ciw 
~::; r.y.! ir;dr..i.cc::l specimens were tP.sted on cn:..1:-•p p!~:-for:r.ann-• 

int.he ~.:·/r:am1:.: creep test at 40 °<:, and o!: t·n~:.ti'"·i 
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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 co~stant s~ress at a· 

s temperature of 10 °C. The performance data of the 
asphalt compositions are shown in Table 1. 

It will be clear from these data that in accordance 
with the present invention attractive asphalt 
compositions can be prepared at advantageously low 

10 temperatures. 



Table 1 

i;·/:la:r.i c creep t es:: Californian abrasion 
at 40°~ test at 

ll.xial Strai.:i 4°C, 4ouc, 
.st: a.:. ~1, :ate, [g I [ g] 

[ I 
'. ~tm/!".\/ .~d J 

>--· ..... 

::.:xarr.pl e 1 2.~'i ::: C.48 4.76±0.11 20.9 ± 0.6 27.9 ± 0.2 

~.xarnp le 2 .2.89 ± 1.21 6.89 :!: 3.24 35~4 :!:- 1.1 48.4 ± 2.3 

r:xu:np le 3 2.:~3 :!:: C.34 3.76-+: 0.23 ?.4.2 ± 0.3 27.4 ± C.3 

B:)/1C~~ 2.8E = C.10 4.40 = 0.35 22.7 ± 0.4 19.8 ± 0.7 
:-eferer:ce 
bir:der 
based 
::ot::-• .:.x 

crE ; ?errnissible s:ress fo= :06 :atig~e cycles 
e0 ~ ~e=rniss.!.ble st=ain for :06 fatigue cycles 
S~ix = St~~f~c~s o~ ~ixture 

3 point bending beam 
fatigue test at 1~°C 

a6, 56, Smix, 
[MPa] [µm/m] !GPa] 

123 1.56 12.8 ± 0.1 
, 
109 1.19 10.l ± 1.4 

138 1.39 9.9 ± 0.2 

123 1.56 13.8 ± 0.7 
+ 

~ 
~ 
Ii 
~ 

"'d 

~ 
l 
~ w 
~ 
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s .. CLAIMS 

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 o: less than 140 °c. 
s 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 least. 500 dmm·. 

10 4. Process according to any one of claims l 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-emulsified· 

15 soft binder component. 

6. Process according to any one of claims l to 5, 

wherein the hard binder component is added to the 

mixt~re as a powder. 

7. Process according to claim 6, wherein the hard 

211 binder component is added to the mixture at iJ 

temperature of less than 5J u~. 

8. Process accordinq to any one ot clai.ns 1-·1, wherein 
the soft binder component ls added Lo the aggregate a: 

a temperature of less than 1~0 °C. 

25 9. Process according to claim B, wherein the 

temperat~re is in the ranqe of from BO Lo 11~ cc. 

10. Procos~ according to any one of l:laims ·: :.o 9, 

where.in the hcJrd cUid soft b!r:df~r ~:~1mponc?n~.~ <HE! Lit.umP.r! 

compor: en t. s . 

10 11. Use of an <rnphalt composition as pr~parcd by a 

process acc.::-;rdlnq t.u any one ~> t r: i cl i.m:·; ~ t.c l C f vr road 
app I i.ca t l or.fi. 


