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Claim

Process for preparing a bituminous binder which

comprises mixing with a bitumen 1 to 35% by weight based on

the total weight of the mixture of a composition of an

ethylene/vinyl acetate copolymer and a polyisobutylene
having a molecular weight of 400 to 1,000, wherein the ratio
of polyisobutylene to ethylene/vinyl acetate is from 90:10
te 50:50.
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Process for preparing a binder Sased on bitumen and
polymers.

The invention relates to a process for preparing
compositions based on bitumen and polymers intended, in
particular, for use as a road surfacing or an impermeable
coating.

It is known that polybutenes such as polybutylene
and polyisobutylene are compatible with polyethylenes,
polyethylene waxes, polyisobutylenes such as those sold
under the name VISTANEX, butyl rubbers, regenerated rub-
bers, butadiene/styrene copolymers (GRS), and petroleum
resins such as diene resins.

The Applicant has discovered that, by combining
a polybutene with a copolymer of ethylene and vinyl ace-

tate, and by introducing this mixture, prepared before-

.~.hand, into bitumen, it was possible, surprisingly, to

‘boost the consistency and softening properties of the

bituminous binder.

The subject of the invention is hence & process
for preparing a bitumen/polymer mixture comprising, in a
first stage, the preparation of a single additive based
on polybutene and an ethylene/vinyl acetate copolymer and
the addition of this additive to bitumen. This process
is especially advantageous since it suffices simply to
mix, for example in a static mixer, the additive with the
bitumen, whereas the addition of ethylene/vinyl acetate
copolymer or polybutene separately necessitates several
hours' mixing using a paddle malaxator, which leads to
less homogeneity in the properties of the mixture of
bitumen and additive based on polybutene and the ethylene/
vinyl acetate copolymer.

Another subject of the invention consists of the
additive prepared in the above manner. j

The object of the invention is also the production
of surfacings or scalings employing the product thereby
obtained.

Other subjects of the invention will become apparent
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on reading the description and the examples which foLLou.

The process according to the inventionLéézgggggzi
4444&Li&LL+ in'adding to a bitumen . a mixture, prepared
beforehand, comprising an ethylene/vinyl acetate copoly-
mer and a polyisobutylene having a molecular weight of
between 400 and 1,000.

The composition comprising the mixture of the
ethylene/vinyl acetate copolymer and polyisobutylene con-
stitutes another subject of the invention. It 1is pre-
ferably prepared by the gradual addition of granules of
ethylene/vinyl acetate copolymer to a Liquid polyisobu-
tylene at a temperature slightly above the temperatiuro—
af dissalutiaa of the ethylene/vinyl acetate copolymer,
by mixing in a slow paddle malaxator or injection by pump
and stirring.

The ethylene/vinyl acétate copolymer is prefer-
ably a copolymer containing S to 45% by weight of vinyl
acetate units, and preferably a proportion smaller than
20%, and a melt flow index of between 0.1 and 600, and pnrcra
preferably between 100 and 200. The polyisobutylene pre-
ferably has a molecular weight of less than 1,000 and
greater than 400. The mixing of polymers is performed
in ratios of polyisobutylene to ethylene/vinyl acetate
of between 90:10 and 50:50, and preferably of the order
of 80:20. ‘

The bitumen is preferably a blown or direct road
bitumen, which is well known in the prior art.

The composition based on the mixture of polymers
is added to this bitumen, preferably in proportions of
1 to 35%Z with respect to the total w_ight of the composi-
tion, and preferably in proportions from 5 to 30%.

The Applicant has found that it was possible to
prepare a bituminous binder directly on site, by mixing
the composition based on polymers, as defined above, and
bitumen in times of less than 1/4 hour, with, for example,
a paddle malaxator, or almost immediately with a static

mixer.
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The Applicant has found that the addition of the
composition containing the mixture of polymers, as defin-
ed above, enables a synergistic effect to be obtained as
a result of ‘an increase in the softening point and a
parallel lowering of tﬁe low-temperature breaking point.
Thus, as a result of the combination, it is possible to
improve the plastic range and the penetration index.

This is especially surprising in the Light of the proper-
ties of the separate polymers.

Another advantage of the invention 1is that the
composition based on the mixture of pclymers, designed to
be added to bitumen, may be stored without any problem
for a Llong period without degradation and with retention
of the initial viscosity.

The road surfacings thus produced behave particu-
Larly well in strong heat; thé'AppLicant has, in effect,
found that the binder retains sufficient consistency and
viscosity to prevent any irreversible deformation due to
flow of the surfacing, in particular under the action of
heavy traffic.

Moreover, in cold weather, the binder thus app-
Lied displays resistance to cracking in the cold, which
enables the surfacing to withstand winter stresses such
as the use of spiked tyres. The bituminous binders pre-
pared in this manner possess, moreover, exceptional pro-
perties of elasticity, tenacity and adhesiveness to the
aggregates.

The examples which follow are designed to illus-
trate the invention without, however, being limiting in
nature.

EXAMPLE 1

23 parts of an ethylene/vinyl acetate copolymer,
having a vinyl acetate content of 18% and a melt flow
index of 140, and 77 parts of a polyisobutylene having a
molecular mass of 900 are mixed at a temperature of 140°cC
in a paddle malaxator, the ethylene/vinyl acetate copoly-

mer being introduced in the form of granules. With 3 kg
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of polymers at 300 rpm, fusion of the =cthylene/vinyl ace-
tate granules in the polyisobutylen= is obtained in less
than 1/4 hour.

Keeping this polymer mixture for 15 days at a
temperature of 1359C shows that the mixture is complete-
ly stable and retains its initial viscosity. No settling
is observed.

This mixture is added to road bitumen (40/50) in
proportions of 30% of the fiolymer mixture with respect
to the total weight of the composition. The polymer/
bitumen mixture is produced in less than 1/4 hour by
means of a paddle malaxator.

EXAMPLE 2 (comparative)

2% of ethylene/vinyl acetate copolymer containing
18% of vinyl acetate and having a melt flow index of 140
is addedito a grade 40/50 bitumen (penetrability 41, soi-
tening point Sé, Fraass paoint —9°C, penetration index
+0.46). The softening point is brought to 60.5%C and the
penetraticn index to. 0.85 without the fraass point being
modified. The plastic range has risen from 65 to 69.5°C.

The addition of 5% of polyisobutylene of molecu-
Lar mass 900 to the same bitumen does not modify the sof-
tening point, lLowers the Fraass point to -16°%Cc and brings

thﬁlpenetration index to +0.5 and the plastic range to

Lesdc.

K

as defined in Example 1, based on ethylene/vinyl acetate

The addition to the same bitumen of a composition

copolymer and polyisobutylene and containing 28% of
ethylene/vinyl acetate copolymer and 72% of polyisobuty-
lene, this composition being added in the proportion of
7% to the bitumen composition, brings the softening point
to 58°C, the Féaass point to -17°C, the penetration
index to +1.2 and the plastic range to 75%C.

The ‘addition of the composition hence makes it
possible to improve the bituminous binder in respect of
all these properties, Wwithout increasing its service

stresses.
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EXAMPLE 3

A formulation is prepared containing 10 parts of
polyisobutytiene having a molecular mass of 900 and 3
parts of ethylene/vinyl acetate copolymer having a vinyl
acetate content of 18% and a melt flow index of 140, and
this is introduced into 87 parts of 40/50 bitumen as de-
fined above.

The following viscosities are observed:

at 140%c: 722 mPa.s; at 160°C: 297 mPa.s; at
180°¢C: 142 mPa.s; whereas the base bitumen has the fol-
lowing viscosities:

at 140°c: 600 mPa.s; at 160°C: 263 mPa.s; at
180°C: 142 mPa.s.

It is found that the combination according to the’

invention enables the viscosity when hot to be increased
slightly, and also improves the ease of handling of the
mix. This 1s observed in the Laboratoire des Ponts de
Chauss&es rotary shearing press test, on a discontinuous
0/14 mix of formula:

10/ 14 porphyry: 26%

6/10 oorphyry: 31%

0/2 porphyry: 39%

calcareous fines: 43

binder content: 7.7 pph (parts by weight per
hundred parts of aggregates).

The 0/14 mix with the polymer binder according
to the invention achieves

89.5 compactness at 10 rotations

92.0 compactness at 20 rotations

95.0 compactness at 50 rotations.

The binder prepared in this manner possesses,
morerover, properties of resistance in the fatigue test
and of resistance to stripping by water or adhesiveness
which are also improved.

A fatigue test is performed, according to the

LCPC (Laboratoire Central des Ponts et Chaussées) method

in sinusoidal bending to constant deformation of trapezoid
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test pieces, the tast S2ing performed using plates of
mixes manufactured and compacced according to the Labora-
toire des Ponts et Chaussd2s procedures, on the mixes of
the following formula:

6/10 La Noubleau 33%

2/6.3 La Noubl=au 24%

0/2 La Noubl=au 40.7%
calcareous fTiller: 2.3%
binder S.75 pph.

The following Tigures are obtained at a frequency
of 25 hertz and at 10°C:

at 106 cycles, the relative deformation 1is:

1.40 x 107% for the reference mix (40/50 binder),
but 2.20 x 107%

binder defined above.

for the mix with the bitumen/polymer

at 10S cycles, the relative deformation is:

2 x'10_4 for the reference mix; and

3 x 10°% for ths mix with the bitumen/polymer
binder.

It is hence observed that there is a larger per-
missible deformation for the same fatigue test time for
the mix containing the polymer binder according to the
invention. In the water stripping test, this property is
demonstrated by the ratio of the resistances at 18°C in
the DURIEZ (or LCPC) unconfined compression test, with
retention on immersion in water for 7 days with respect
to the concentration in the dry state also for 7 days.

Taking the following mix formula:

10/14 La Noubleau 69%

0/2 La Noubleau 27.5%

caLcerebus filler: 3.5%

binder cantent 5.9 pph
the ratio of the r2sistances is 0.88 for the 40/50 refe-
rence mix, compared with 0.96 for the mix with the bitu-

men/polymer binder as defined above.

-,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Process for preparing a bituminous binder which
comprises mixing with a bitumen 1 to 35% by weight based on
the total weight of the mixture of a composition of an
ethylene/vinyl acetate copolymer and a polyisobutylene
having a molecular weight of 400 to 1,000, wherein the ratio
of polyisobutylene to ethylene/vinyl acetate is from 90:10
to 50:50.

2. Process according to claim 1 in which the
ethylene/vinyl acetate copolymer is a copolymer containing 5
to 45% by weight of vinyl acetate units and having a melt
flow index of 0.1 to 600.

3. Process according to claim 1 or 2 which is carried
out at the site of use, the mixing time not exceeding 1/4
hour.

4. Process according to claim 3 in which, after mixing
is complete, the resulting mixture is applied as a road
surfacing.

5. Process for preparing a composition of an ethylene/

vinyl acetate copolymer and a polyisobutylene having a
molecular weight of 400 to 1,000, wherein the ratio of
polyisobutylene to ethylene vinyl acetate is from 90:10 to
50:50 which comprises gradually adding granules of the
ethylene/vinyl acetate copolymer to the polyisobutylene at a
temperature slightly above the melting point of the
ethylene/vinyl acetate copolymer in the liquid
polyisobutylene and mixing.

i
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6. Process according to claim 5 substantially as
hereinbefore described.

7. A composition whenever prepared by a process as
claimed in claim 5.

8. Process according to claim 1 or 2 which comprises
mixing with a bitumen 1 to 35% by weight based on the total

weight of the mixture of a composition according to claim 7.

9. Process according to claim 1 substantially as
described in Example 1 or 3.

10. A bituminous binder whenever prepared by a process
as claimed in any one of claims 1 to 4, 8 and 9.

DATED this 4th day of July, 1990.

THE BRITISH PETROLEUM COMPANY Plc

WATERMARK,
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AUSTRALIA.
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