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bituminous mixtures containing a thermoplastic poly- mer, and particularly
a vlnylaromatic-diolefin block This invention relates to a process for
preparing  copolymer, with a dicarboxylic aliphatic acid, oran an-
bituminous mixtures with added thermoplastic poly-  hydride thereof, using
selected reaction conditions mer, the resultant mixtures possessing storage
stabil-   5   and particularly selected values of temperature. 4,,< ity and
improved properties. The process consists of  In accordance therewith a
first aspect of the treating the bitumen and polymerwith an unsaturated
present invention is a process for making bitumen dicarboxylic aliphatic
acid or an anhydride thereof.  mixtures with added thermoplastic polymer
storage Modifying bitumen with polymers and in particu-  stable and at the
same time Improving their general lar with thermoplastic polymers is a
procedure widely  io  characteristics, the process consisting of
interacting used for Improving the applicational characteristics of  the
bitumen-polymer mixtures with an unsaturated di- the bitumen, and in
particular Its flexibility, its elastic  carboxylic aliphatic acid or an
anhydride thereof, in an properties at low temperature, Its resistance to
high  Inert environment, atatemperature of 1900C to 2400C temperature
deformation, its adhesion and cohesion  until stable mixtures are obtained.
characteristics and its durability.           15      The stable mixtures
obtained in this manner are For example, US-A- 4, 217,259 teaches the use
characterised by Improved general properties and ox- of symmetrical radial
copolymers consisting of diene  idation stability; they can be used as such
or advan- and aromatic vinyl blocks; US-A- 4,585,816 teaches  tageously
diluted with further fresh bitumen, so ob- the use of block copolymers of a
monoalkenyiaromat-  taining mixtures with a low additive content but which
lc and a conjugated diolefin; US-A- 3,915,914 teach-  20  are equally
storage stable. es the use of 1-butene homopolymers and copoly-       The
three components (bitumen, polymer, unsa- mers; US-A- 3,615,830 claims
homopolymers of iso-  turated acid or anhydride) can be all mixed together
olefins, particularly polyisobutene.               virtually
simultaneously, or the mixing can be done GB-A- 1,508,420 describes
mixtures of a bitu-  with successive additions. men, having carboxylic
and/or anhydride groups, with  25  In the preferred embodiment of the
present in- a) a copolymer (1) having the samefunctional groups,  vention
the acid (or relative anhydride) is added tothe and/or (b) a copolymer (2)
having at least two funo-  bitumen, followed by the thermoplastic polymer
tional groups other than carboxylic. Then coupled     In a further
preferred embodiment of the present mixtures are prepared by reaction of
the mixture of  invention, the polymer is added to the bitumen, the
modified bitumen and copolymer (1) with metal corm-  3o  acid (or relative
anhydride) then being added after an pounds or by reaction of the modified
bitumen with  adequate time. the copolymer (2).
Unsatisfactory results are obtained If a thermo- The mixture of modified
bitumen and copolymer   plastic polymer previously treated with the same
un- (1) can be conveniently prepared by reaction of male-  saturated
dicarboxylic aliphatic acid or an anhydride ic anhydride with a mixture of
non-modified bitumen   35  thereof is added to the bitumen. and
non-modified copolymer.                           The temperature at which
the process of the The most effective polymer additives seem to be  present
Invention Is conducted Is between 1900C and styrene-diolefin block
copolymers, particularly styr-  2400C, the optimum temperature also
depending on gi   ene-butadiene and styrene/isoprene. JP application  the
fluidity of the the bitumen. No. 115354/81 describes bituminous
compositions  4o   The time for the reaction between the polymer, treated
with a block copolymer modified with a dicar-  bitumen and acid (or
relative anhydride) is generally boxylic acid or a derivative thereof.
between 2 and 6 hours, also depending on the select- The bitumen-polymer
mixtures obtained in this   ed temperature of reaction. manner have better
characteristics than bitumens as    Both the initial bitumen and that
subsequently such, but in contrast have the drawback of being   45  added
for possible dilution are of the type normally physically incompatible.
This incompatibility mani-  used for road application and can be the same
or dif- fests Itself as poor storage stability of such bitumen-  ferent,
and chosen on the basis of suitable applica- polymer mixtures, which with
the passage of time   tonal criteria. They can be prepared by mixing
togeth- form a two-phase system, in which the upper phase  er different
bitumens or bitumens and other products Is rich in polymer and the lower Is
rich in bitumen.  5o  of either petroleum or non-petroleum origin. These
drawbacks have so far limited the wide-      According to the present
invention, the polymer spread use of polymers in formulating bitumens, in
to be added to the bitumen pertains to the thermo- that the phase
separation of the components, which  plastic elastomer class and is a block
copolymer con- occurs rapidly under normal storage conditions at  sisting
of blocks of vinyl-aromatic monomer units and 120-180C, makes it impossible
to use such mixtures  55  blocks of conjugated diene monomer units, the
poly- other than Immediately after their formation.      mer preferably
being a block copolymer consisting of It has now been found that
storage-stable bltu-  polystyrene blocks and blocks of a polymerised unsa-
men-polymer mixtures can be obtained by reaction of  turated diene,
preferably polybutadiene, the propor- 2  
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blocks being between 20% and  about 190-2000C. 40% and preferably between
25 and 35%.               The following characteristics of the final
mixtures The molecular weight of this block copolymer is  were determined:
penetration at 25C by the ASTM generally between 50,000 and 1,000,000. and
prefer-   5   D5 method, ball-ring softening point in 'C by the ably
between 100,000 and 800,000. The useful quan-  ASTM D38 method, and in some
cases the Freass tity of polymer to be added is between 4 and 15% by
brittle point in accordance with l.P. No. 80. weight. Largerquantities are
not advisable, as they in-  The storage stability of the mixtures is deter-
crease the system viscosity to unacceptable values.  mined by filling
cylindrical containers with the mixture One could however start from such
high percentages  io  under examination and storing them temperature- and
reduce the system viscosity by using intrinsically  controlled in an Inert
atmosphere. After a certain time more fluid bitumens or fluidifying agents
normally in-  period the softening point of the top and bottom lay- cluded
in the various industrial bitumen production  ers is measured. The mixture
is more homogeneous methods.                                         the
closer together the two softening points. In the preferred embodiment of
the present in-  15 vention the unsaturated dicarboxylic aliphatic acid (or
MixtureA the relative anhydride) is maleic acid or maleic an- hydride, the
useful quantity of this substance being  9 wt% of an SBS
(styrene/butadiene/styrene) between 2 and 12% by weight.
block copolymer of weight-average molecular weight The unsaturated
anhydride (orthe corresponding   20  230,000 containing 30% of polystyrene
blocks and unsaturated dicarboxylic acid) probably acts as a  70% of
polybutadiene blocks are added together with compatibility agent by
promoting Interaction between  7% of maleic anhydride to a 1801200 grade
bitumen. the mixture components. In any event this treatment  The mixture
is kept at 1900C for 15 minutes, stir- eliminates any bitumen-polymer
incompatibility re-  ring with a turbine mixer. It is then kept under
normal sponsible for theirseparation, the result being a mix-  25  stirring
at 1900C for two hours under nitrogen. ture which is storage stable,
possesses improved    The penetration of the product obtained Is 55
rheological characteristics and improved stability to  dmm. After 72 hours
of storage at 1700C the top and oxidation.
bottom softening points are measured, these being The stable
bitumen-polymer mixture thus ob-
133andl320Crespectivelyshowingthatthemixture tained by the present process
can incorporate other  3o  is stable, ie has undergone noseparation
orsedimen- additives according to the final use. If for example the  tation
phenomena. bituminous composition Is to be used for coating, fill- ers,
pigments, flame retarders etc. can be incorporat-  Mixture B ed. The stable
bitumen-polymer mixture according to  35  9% of the SBS block copolymer
used in Example the present Invention is however most effective in  I and
7% of maleic anhydride are added to a 180/200 road surfacing, this being
its main use. In this appli-  grade bitumen. The mixture is kept at 1909C
for 15 cation, the bitumen-polymer mixture is mixed with  minutes, stirring
with a turbine mixer. mineral aggregates of suitable particle size.
Normal stirring is continued for 1 hour at 1900C The following examples are
given to better illus-  40  while bubbling nitrogen through to eliminate
excess trate the present invention.                     maleic anhydride.
it is then kept for a further hour at I 900C in a nitrogen atmosphere.
EXAMPLE I                                           The characteristics
ofthe bituminous mixture are: - penetration: 70 dmm; Mixtures of high
polymer content         4       - Fraass brittle point -25aC; Stable
bitumen-polymer mixtures of high polymer  - softening point after 72 hours
at 1700C: top content are preferably prepared by the following pro-  1200C,
bottom 1180C. cedure. The reactive substance and the polymer are  Again in
this case the negligible difference be- added to the hot bitumen. The
mixture is maintained  tween the softening points demonstrates the storage
at a temperature of 190-2000C in a nitrogen atmos-  60  stability of the
mixture. phere for a total time of 2-5 hours. The quantity of di-
carboxylic aliphatic acid (or relative anhydride) is be-  Mixture C tween 2
and 10% by weight and the polymer quantity is between 4 and 15%.
9% of SBS and 3% of maleic anhydride are added Aslight modification to this
procedure consists of  5s  to a 180/200 grade bitumen. previously
dispersing the polymer In the bitumen for  The mixture is kept stirring for
4 hours at 2000C about 15 minutes and then adding the anhydride (or  in a
static nitrogen atmosphere and for 1 hour at relative acid). The mixture
obtained in this manner is  2000C under a nitrogen flow. kept stirred for
about 4 hours at a temperature of  The penetration of the mixture obtained
is 62 
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softening point after 72 hours of storage at  Mixture E 1700C Is 104C for
both the top and bottom. 6% of maleic anhydride and 9% of SBS are added
Mixture D                                     s   to a 1801200 grade
bitumen. The mixture is kept stirring for 4 hours at 2000C The procedure
for preparing mixture C Is fob-  in a nitrogen atmosphere and for a further
2 hours at lowed, but adding 6% of maleic anhydride and 6% of  200C but
under a nitrogen flow. SBS. The final mixture has the following
characteris-  Afurther 50 parts of 180/200 bitumen are added tics:
io  to 100 parts of the mixture obtained. The f inal mixture - penetration:
75 dmm;                         is homogenized for some minutes under
stirring. - Frass brits point: -200C;                       The final
characteristics are as follows: - softening point after 72 hours at 1700C:
top    - penetration: 78 dmm; 1180C, bottom 1180C.
- softening point 1120C 1S     - penetration index: +8.98; Mixture D bis
- Fraass brittle point -22oC; - softening point after 72 hours of storage
at 200 grams of 180/200 bitumen are treated with       1700C: top 1130C,
bottom 112C. 13.6 grams of SBS and 14.2 grams of maleic acid at 2000C for 4
hours in a nitrogen atmosphere and for 1   20   Mixture F hour while
bubbling nitrogen through. The resultant product has the following charao-
A further 50 parts of 180/200 bitumen are added terlstics:
to 200 parts of the product of Mixture E. This new mix- - penetration: 71
dmm;                         ture is homogenized by stirring while hot for
some - ball ring; 119;                         26  minutes. - penetration
index 9.24;                         The final characteristics are as
follows: - softening point after 72 hours of storage at    - penetration:
92 dmm; 1700C: top 1200C, bottom 123.80C.               - softening point
960C The merely slight difference in the softening     - penetration index:
+8.06; points Indicates that no component separation has  30  - softening
point after 72 hours of storage at taken place.
1700C: top 980C, bottom 9BC. EXAMPLE 2
Mixture G Mixtures of low polymer content.          35      50 parts of
180/200 bitumen and 50 parts of These mbctures are prepared by the
following   80/1 00 bitumen are added to 200 parts of the product
procedure. The bitumen is heated, the polymer and  of Mixture E. This new
mixture is homogenized for maleic anhydride (or maleic acid) are added, and
the  some minutes. mixture is kept under reaction for a time of between
The final mixture has the following characteris- LYi   about 4 hours and
about 6 hours maintaining the term-  40  tics: perature at 190-2000C. The
quantity of maleic an-     - penetration: 95 dmm; hydride (or maleic acid)
used is between 4 and 8%     - softening point: 91.50C and the polymer
between 8 and 12% by weight of the    - penetration Index: +7.69; final
mixture. The product obtained can be used as    - softening point after 72
hours of storage at such, given its excellent characteristics, or can be
di-  45  1700C: top 920C, bottom 91"C. luted with a variable quantity of
fresh bitumen, as shown by the following examples.                  Mixture
H A particularly advantageous modification is to add the polymer to the
bitumen, which has been heat-  4% of maleic anhydnide and 9% of SBS are
added ed under nitrogen to a temperature of between 200   6o  to a 180/200
grade bitumen. The mixture Is stirred and 2400C, and keep the mixture
stirring for about 30  with a turbine mixer for 15 minutes at 1900C in a
ni- minutes to completely homogenize the polymer. The  trogen atmosphere.
It is maintained for a further 2 anhydride (or the relative acid) is then
added over a  hours at 2000C under normal stirring in a nitrogen at- period
of about 5 minutes and allowed to react for  mosphere and is finally kept
for 2 hours at 2000C un- about 2 hours, the mixture obtained then being
dilut-  65   der under a nitrogen flow. The product obtained Is di- ed with
fresh bitumen and kept stirring fora further 15  luted In a 1/1 ratio with
further 1801200 bitumen. minutes.
The following characteristics are obtained: - penetration: 110 dmm; -
softening point 1000C 
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index: +9.05;                       - viscosity before test: 1350 P; -
softening point after 72 hours of storage at    - viscosity after test 2560
P; 1700C: top 980C, bottom 97C.                   - viscosity Increase:
90%. 5 Mixture I                                         EXAMPLE 3
(comparison) The procedure for the preparation of mixture H Is  9% of the
SBS polymer used in the preceding ex- followed. The stable bitumen-polymer
mixture Is then  amples Is added to a 180/200 bitumen and dispersed diluted
with two parts of 1801200 bitumen.   lo  with a turbine mixerat. 809C. The
mixture Is then stir- The following characteristics are obtained:    red
for 2 hours at 2000C. - penetration: 134 dmm;
After 24 hours it is observed that phase separa- - softening point after 5
days of storage at   tion has already occurred, the softening point being
1700C: top 620C, bottom 81OC.                1150C at the top and 960C at
the bottom. 15      After 120 hours storage at 1700C, phase separa- Mixture
L                                         tion is confirmed, the softening
point being 11 7C at the top and 600C at the bottom. The procedure for the
preparation of mixture H Is followed. The stable bitumen-polymer mixture is
then  EXAMPLE 4 (comparison) diluted with one part of 80/100 and one part
of  20 v....   1801200bitumen.ThefinalmixturehasaSBScontent       The SBS
polymer used in the preceding exam- of 3% and a maleic anhydride content of
1.3%.     pIes is grafted with 7% of maleic anhydride. The The following
characteristics are obtained:    modified polymer obtained Is added to the
extent of - penetration: 102 dmm;                        6% to a mixture of
1801200 and 80/100 bitumen. the - softening point 8600;
25  mixture Is homogenized with a turbine mixer at 1900C - Fraass brittle
point: -180C;                 for 30 minutes. - penetration index: 7.31;
The resultant mixture has the following character- - softening point after
5 days of storage at   istics: 1700C: top 88.65C, bottom 87.50C.
- penetration: 83 dmm; 30      - ball ring: 45.80C; Mixture M
- penetration index: -1.08; - after 24 hours storage at 1700C, the
softening SBS (8.1 parts by weight) is added to a 1801200     pointofthe
top is 880C whereas thatof the bot- bitumen (88.3 parts by weight) and the
mixture kept    tom is 450C. stirring at 225C in a nitrogen atmosphere
until the   35 polymer Is completely homogenized.                EXAMPLE 5
(comparison) Maleic anhydride (3.6 parts by weight) is then added and the
mbcture reacted for 2 hours at 2250C    An 801100 bitumen Is treated at
2500C for 90 min- In a nitrogen atmosphere.                         utes
under nitrogen with 4% of the SBS polymer used One part of the product
obtained is diluted with  40  in the preceding tests. 3.5 parts of 80/100
bitumen, maintaining stirring for  The resultant mixture has the following
character- 20 minutes at 1700C.                              istics: A
bitumen is obtained with the following charao-  - penetration: 75 dmm;
teristics:                                            - ball ring: 580C; -
penetration at 250C: 86 dmm;            45      - penetration index: 1.73;
- softening point. 530C;                          - Freass brittle point
170C. - penetration Index: 1.0; - Fraass brittle point: -150C;
EXAMPLE 5 bis (comparison) - after 15 days storage at 1700C, the softening
point of the top is 51.90C and of the bottom is  6o  95.7 parts of a
bitumen mixture consisting of 66% 51.60C.
of an 801100 bitumen and 35% of a 180)200 bitumen The mixture obtained Is
also stable to oxidation as  are treated with 4.3 parts of the previously
used SBS demonstrated by the following data:               polymer for 75
minutes at 250CC under nitrogen. - viscosity at 800C: 3170 P;
The resultant mixture hasthefollowing character- - viscosity at 600C after
ageing on thin layer  5s  Istics: (ASTM D 2872): 4640 P;
- penetration: 85 dmm; - Viscosity Increase: 46%.                        -
ball ring: 59C; The same bitumen without additive has the fol-    -
penetration Index: 2.34. 
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10 with those given forthe mixture L. It can be seen that  turated
bicarboxylic aliphatic acid is malsic acid. by treating a mixture of
bitumen and SBS with maleic anhydride and then diluting with fresh bitumen,
bitu-  11. Process according to Claim 1, wherein the unsa- mens are
obtained which besides being storage sta-   5  turated bicarboxylic
aliphatic acid anhydride is ble have decidedly better performance than
those     maleic acid anhydride. treated only with SBS polymer. 12. Process
according to Claim 1, wherein the amount of unsaturated bicarboxylic
aliphatic acid Claims                                       10      or an
acid anhydride thereof in the reaction mix- ture is from 2% by weight to
12% by weight. 1. Process for preparing storage-stable mixtures comprised
of bitumen and a thermoplastic elas-  13. Process according to Claim 1,
wherein said Inert- tomeric block-copolymer consisting of blocks of   gas
environment is a nitrogen environment. vinylaromatic monomer units and
blocks of con-  15 Jugated-diene monomer units, characterized in that it
comprises the step of: reacting, in an inert-  Patentanspriiche gas
environment, said bitumen-thermoplastic elastomer mixture with an
unsaturated bicarbox-  1. Verfahren zur Herstellung von lagerstabilen, aus
ylic aliphatic acid or an acid anhydride thereof, at  20  Bitumen und einem
thermoplastischen elastome- a temperature of from 190C to 240C, for a time
ren Blockoopolymer, bestehend aus Blocken von of from 2 hours to 6 hours.
vinylaromatischen   Monomereinheiten   und Blocken von konjugierten
Dienmonomereinhel- 2. Process according to Claim 1, further comprising
ten, aufgebauten Gemischen, dadurch gekenn- the step of diluting the
reacted mixture with an   25  zeichnet, daB es die Stufe des Umsetzens des
additional amount of bitumen.                     genannten Gemisches aus
Bitumen und thermo- plastischem Elastomer In elner Inertgasumge- 3. Process
according to Claims 1 and 2, wherein       bung mit elner ungesafitgten
aliphatischen Dicar- said bitumen Is a road-paving bitumen predomi-
bonsaure oder einem Saureanhydrid hievon bei nantly comprising a mixture of
bitumens of petro-  30  einer Temperatur von 190C bib 240C wahrend leum
origin or of an origin other than petroleum.  eaner Zeit von 2 Stunden bis
6 Stunden umfaSt. 4. Process according to Claim 1, wherein the      2.
Verfahren nach Anspruch 1, welches welterhin amount of thermoplastic
elastomeric block-        die Stufe des Verdflnnens des reagierten Gemi-
copolymer in the mixture is from 4% to 15% by   35  aches mit einer
zusatzlichen Bitumenmenge um- weight
faBt. 5. Process according to Claim 1, wherein the ther-  3. Verfahren nach
den AnsprOchen I und 2, worin moplastic elastomeric block-copolymer
compris-    das Bitumen sin StraSenbelagsbitumen ist, das es from 20% by
weight to 40% by weight of poly-  4o  vorwiegend ein Gemisch von Bitumina
aus Erdol styrene blocks.                                   oder von eaner
anderen Herkunft als von ErdSl umfait. 6. Process according to Claim 5,
wherein the ther- moplastic elastomeric block-copolymer compris-  4.
Verfahren nach Anspruch 1, worin der Anteil an es from 25% by weight to 35%
by weight of poly-  45  thermoplastischem elastomerem Blockcopoly- styrene
blocks.                                   mer im Gemisch von 4 bis 15
Gew.-% betragt 7. Process according to Claim 1, wherein said con-  5.
Verfahren nach Anspruch 1, worin das thermo- jugated-diene monomer is
butadiene.               plastische elastomere Blockoopolymer von 20 bis 50
40 Gew.-% an Polystyrolbldcken aufweist. 8. Process according to Claim 1,
wherein the moleo- ular weight of said thermoplastic elastomeric  6.
Verfahren nach Anspruch 5, worin das thermo- block-copolymer is from 50.000
to 1.000.000.      plastiache elastomere Blockoopolymervon 25 bis 35 Gew.-%
an Polystyrolblocken aufweist. 9. Process according to Claim 8, wherein the
molec-  s5 ular weight of said thermoplastic elastomefic  7. Verfahren nach
Anspruch 1, worin das konjugier- block-copolymer is from 100.000 to
800.000.       to Dienmonomer Butadien ist. 10. Process according to Claim
1, wherein the unsa-  8. Verfahren nach Anspruch 1, worin das Molekular- 6 



9                  EP 0 496 457 B1                 10 with those given for
the mixture L. It can be seen that  turated bicarboxylic aliphatic acid is
maleic acid. by treating a mixture of bitumen and SBS with maleic anhydride
and then diluting with fresh bitumen, bitu-  11. Process according to Claim
1, wherein the unsa- mens are obtained which besides being storage sta-   5
turated bicarboxylic aliphatic acid anhydride Is ble have decidedly better
performance than those      maleic acid anhydride. _.  treated only with
SBS polymer. 12. Process according to Claim 1, wherein the amount of
unsaturated bicarboxylic aliphatic acid Claims
10      or an acid anhydride thereof in the reaction mix- ture is from 2%
by weight to 12% by weight. 1. Process for preparing storage-stable
mixtures comprised of bitumen and a thermoplastic elas-  13. Process
according to Claim 1 wherein said inert- tomeric block-copolymer consisting
of blocks of   gas environment is a nitrogen environment vinylaromatc
monomer units and blocks of con-  16 jugated-diene monomer units,
characterized in that itcomprises the stop of: reacting, in an inert-
Patentansprilche gas environment, said bitumen-thermoplastic elastomer
mixture with an unsaturated bicarbox-  1. Verfahren zur Herstellung von
lagerstabilen, aus ylic aliphatic acid or an acid anhydride thereof, at  20
Bitumen und elnem thermoplastischen elastome- K.-'    a temperature of from
190C to 240C, for a time   ren Blockcopolymer, bestehend aus Blokcen von of
frm 2 hours to 6 hours.                        vinylaromatischen
Monomereinheiten   und Blcken von konjugierten Dienmonomereinhel- 2.
Process according to Claim 1, further comprising   ten, aufgebauten
Gemischen, dadurch gekenn- the step of diluting the reacted mixture with an
26  zeichnet, da6 es die Stufe des Umsetzens des additional amount of
bitumen.                     genannten Gemiseches aus Bitumen und thermo-
plastischem Elastomer in elner Inertgasumge- 3. Process according to Claims
I and 2, wherein       bung mit elner ungeslttigten aliphatisehen Dicar-
said bitumen is a road-paving bitumen predoml-    bonsaure oder einem
Saureanhydrid hievon bei nantly comprising a mixture of bitumens of petro-
9o  elner Temperatur von 190C bis 240C wahrend leum origin or of an origin
other than petroleum.  einer Zelt von 2 Stunden bis 6 Stunden umfaSt. 4.
Process according to Claim  1, wherein the     2. Verfahren nach Anspruch
1, welches weiterhin amount of thermoplastic elastomeric block-        die
Stufe des VerdOnnens des reaglerten Gemi- copolymer In the mixture is from
4% to 15% by  35  aches mit einer zusatzlichen Bitumenmenge um- weight.
fait. 5. Process according to Claim 1, wherein the ther-  3. Verfahren nach
den Ansprflchen I und 2, worin moplastic elastomeric block-copolymer
compris-    das Bitumen ein StraBenbelagsbitumen 1st, das es from 20% by
weIght to 40% by weight of poly-  40  vorwiegend ein Gemisch von Bitumina
aus Erdol styrene blocks.                                   oder von einer
anderen Herkunft als von Erdol umfait. 6. Process according to Claim 5,
wherein the ther- moplastic elastomeric block-copolymer compris-  4.
Verfahren nach Anspruch 1, worin der Anteil an es from 25% by weight to 35%
by weight of poly-  45  thermoplastihchem  elastomerem  Blockoopoly-
styrene blocks.                                   mer im Gemisch von 4 bis
15 Gew.-% betragL 7. Process according to Claim 1, wherein said con-  5.
Verfahren nach Anspruch 1, worin das thermo- jugated-diene monomer is
butadlene.               plastische elastomere Blockoopolymervon 20 bis 60
40 Gew.-% an Polystyrolblocken aufwelst. 8. Process according to Claim 1,
wherein the molec- ular weight of said thermoplastic elastomeric  6.
Verfahren nach Anspruch 5, worin das thermo- block-copolymer Is from 50.000
to 1.000.000.      plastische elastomere Blockcopolymer von 25 bis 35
Gew.-% an Polystyrolbilcken aufweist. 9. Process according to Claim 8,
wherein the moleo-  65 ular weight of said thermoplastic elastomeric  7.
Verfahren nach Anspruch 1, worin das konjugier- block-copolymer is from
100.000 to 800.000.       te Dienmonomer Butadien ist. 10. Process
according to Claim 1, wherein the unsa-  8. Verfahren nach Anspruch 1,
worin das Molekular- 6 11111111 111111 111111111111111 *   C  L   M   S   *
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thermoplastischen elastomeren         quel le copolymrre suquence
elastomere ther- Blockcopolymers von 50.000 bis 1,000.000 be-
moplastique comporte de 20 % en polds A 40 % tragt.
en poids de sequenoes de polystyrene. 5 9. Verfahren nach Anspruch 8, worin
des Molokular-  6. Proodd conforme A la revendication 5, dans le- gewlcht
des thermoplastischen elastomeren         quel le copolymere sequence
elastomere ther- Blockoopolymers von 100.000 bis 800.000 be-
moplastique comport. de 25 % en poids A 35 % tragt.
an poids de siquences de polystyrene. 10 10. Verfahren nachAnspruch
1,worindieungesittig-  7. Procede conforme a la revendication 1, dans le-
te aliphatisohe Dicarbonsaure Maleinslure let.    quel ledit monomere diene
conjugue est du buts- diene. 11. Verfahren nach Anspruch 1, worin das
Anhydrid der ungesattigten aliphatischen Dicarbonsaure  15  8. Procede
conforme A la revendication 1, dans le- Maleinsaureanhydrd !st.
quel la masse moliculaire dudit copolymere s6- quence elastomere
thermoplastique vaut de 50 12. Verfahren nach Anspruch 1, worin die Menge
an    000 a 1 000 000. ungesattigtbr allphatischer Dicarbonsaure oder an
dem Anhydrid hievon Im Reakldonsgemisch  20  9. Procede conforme A le
revendication 8, dans le- von 2 ble 12 Gew.-% betrigt
quel la masse moleculaire dudit copolymere se- quence elastombre
thermoplastique vaut de 100 13. Verfahren nach Anspruch 1, worin die
Inertgas-   000 A 800 000. umgebung sine Stickstoffumgebung ist. 25  10.
Procede conforme A la revendication 1, dans le- quel l'acide aliphatique
dicarboxylique insature Rovendlcatlons
est do racide maleique. 1. Procede de preparation de melanges stables en
11. Procede conform. A la revendication 1, dans le- magasin, constitues de
bitume et d'un copolyme-  30  que l'anhydride d'acide aliphatique
dicarboxyli- re  sequence  elastomere  thermoplastique         que insature
est de I'anhydride d'acide maleique. comportant des sequences de motifs de
mono- mere vinyl-aromatique et des sequences de mo-  12. Proceid conforme A
la revendication 1, dans le- tif de monomere diene conjugue, caractbrsi en
quel la proportion d'acide aiiphatique dicarboxy- ce qu'il comport. l'tape
consistent A faire reagir,  35  lique insature ou d'anhydride d'un tel
acids dans dans une atmosphere de gaz inertb, ledit melan-   Is melange
reactionnel vaut de 2 % en poids A 12 go de biHums et d'eiastomere
thermoplastique      % en poids. avec un acid. aliphatique dicarboxylique
insature ou avec un anhydride d'un tel acid, A une tem-  13. Procede
conform. A la revendication 1, dans le- peraturesItuieeentre 1900Cet2400C,
pendantun   40  quel ledite atmosphere de gaz inert est une at- laps de
temps de 2 heures A 8 heures.             mosphere d'azote. 2. Procede
conform. A la revendication 1, qui comport. en outre l'etape consistent A
diluer, avec uno quantite supplementaire de bitume, le  45 melange ayant
reagi. 3. Procede conform. A la revendication I ou 2, dans loquel ledit
bitume est un bitume routier compre- nant, en une proportion predominantb,
un melan-  5o go de bitumes d'origine pitrollbre ou d'origine au- tre que
pitroliAre. 4. Procede conforms a la revendication 1, dans le- quel la
proportion de copolymere sequence elas-  s5 tomere thermoplastique dans le
melange vaut de 4%A 15%en poids. 5. Procede conforme a la revendication 1,
dane le- 7  I I!III WII 1111 11111 IIHD110    


