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Process for p r e p a r i ng a binder based on bitumen and

polymers .
The i n v en t i on re lates to a process for preparing

compos i t ions based on bi tumen and polymers intended, in

particular. for use as a road surfacing o r an impermeable

coating.
I t i s known that polybutenes sue h as polybutylene

and poIyisobutyIene are compatible with po lyethylenes,
polyethylene waxes, poly isobutylenes sue h as those sold
under the regenerated r u b -

res ins
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b e r s ,
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name VISTANEX, 
butadiene/styrene

butyl rubbers, 
copolymers (GRS) z a nd petroleum
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'15
t:Λ * « * * r .
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bytate, and
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boost the

b i turn■inous

b i
cons istency
binder.

as diene

Appli c a n

with a

res ins .
t has di scovered that z by combining
copolyme

i n t rodu c 1 ng t h i
r

s
of ethyl 
m i x t u r e,

e n e and vinyl a c e ~
prepared before

tumen, i t was

and

possible
s o f t e n i ng

z s urprisingly, to
properties of the

• « 
ft
< 

< t 
(

2 5

30

The s ubject of the invent i ο n ί s hence u p r o c e s s
for preparing

first stage,
a bitumen/polyme^

the preparat i on of

m
a

i x

s

u
L

i
ο n polybutene and an e t h ■/1 ene/v i n y I
the add i t i ο n of this addit i t o b i
i s
m i
b i

u r e
n g I

ace

e

e s p e c
x, for

tumen ,

i ally 
example in

advantageous

whereas the

copolymer or polybut

x i n g u s i n g

less homogeneity in
hours' mi

bitumen and additive

compr
add i

i

t

sing,
i v e ba

i
s

il a
e d

since i t
a stat

addit

tate copolyme

tumen. Th
s u f f ices

i

s

r and

s p r o c e s

imply

s

t o
i
i

c m i x e

on of
r z the add i t i ve w i t h the
e thylene/vi n y I ace tat e

ene separately n e c e s s i t a t e s s e v e r a I
a paddle ma I ax a to r ,
the proper

based ο n

wh
ties of the

polybutene

ich leads to
mixture

and the

o f

e thylene/
vinyl acetate copolymer.

Another subject of the consists of theinvention
additive prepared in the above marine r . I

The object of the invent ion is also the production
35 of surfacings or seal i n g s employing the product thereby

Other subjects of the invention will become apparent

obtained.
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The cord ϊa c
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reading the description
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ethylene/vinyl 
stitutes anoth

50:50, and

ng in a
ring.
The ethylene/vinyl 

r containing

and preferably 
flow index

400. The

a molecula i gh t of 

i ng of 
poly isobutylene to

10 and

ο p ο I y m e

i

e s s e n t-i a I-Uy
beforehand,

a poly isobutyl

400 and 1,000. 
The composition

2 0% , and 

preferably 
ferably has 

greater th 
ratios

and the

ng to th 
bi tumen

e

e
a

thylene/v 

having a

x

i

amples which f ο. I I o w . 
, , txwpri sei
invention j^c ο n g i g -t-s— 
mixture, prepared

m o

n y I

I e c u I
acetate copol y - 
ar weight of

comprising

and polyi 
invent ion.

the mix

a d d i t i

e n e / v

malax

to a

ture of the

o f

above
i n y I

a t o r

sobutylene con­
I t is p re - 
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liquid p ο Iy i s o b u- 
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or injection by pump
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r
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less than 1,000 and 
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preferably of the order

1 and 600 and iv-.c-a.

is preferably a
ll known in the

blown or di red road
bitumen,

The composition based on the 
added to this bitumen, preferably 

to the total v.1 to 35% with respec 
tion, and preferably 

The App I 
prepare a bitumi 

the composition 
bitumen in times

p r i o r art.

mixture of polymers 
ions of

binder directly
based on polymers, as 

than 1/4 hour, w

n proportions

in proport

_ight of the composi- 
f

has found that
rom 5 to 30%.

it was possible t 0
on site, by mix-i n g
defined above, and

i
immediately

th,

with

for example, 

a statica paddle malaxator,

mixer.



The A p p I i c a n t has found that the a ddi tion of the

c ompos it i on c ο n t a i n i n g the mixture of polymer
ed above,

a result

parallel
Thus, as
improve
This i s

ties of

compos i

be

for
o f

e n
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i stic effec

the soften
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a result

the plast i
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Another advantage 
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o f

added to
a long
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iod without

i n i t i a I
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found that

viscosity 
flow of the

L

i
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n strong
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o prevent 
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Moreover, i
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index of
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s
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invent ion
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possible
ο n
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without
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facings thus produced 

heat;, the Appli 
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ng
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cold
t a n c e

u r f a c i n g
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index.
the proper­
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designed to

any
with

problem
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behave part
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i e n t

as, in effe 
consistency 

duee deformation
under the act

t h e r ,

racking in the
to withstand winter s

the binder thus
to c cold,

tresses

i c u -
c t ,
and

i ο n
t o
o f

app
wh i c h

spiked tyres. The bituminous binders
manner possess

a s t i c i t y , t e n a c
, moreover, exceptional 

ity and adhesivenes

examples which follow are 
invention without, however,

des i gned 

being I i m

EXAMPLE 1

s u c h

p r e -
pro

s to the

to i I I u s -
i t i n g in

parts of

140, and

an ethylene/vinyl 
content of 18%

acetate copolymer, 
and a melt fl ow

77 pa r t s
mass o f 900 a r e

of a polyisobutylene 
mixed

h a v
at a temperature o f

i ng a
140°C

e malaxator, 
introduced i n

ethylene/vinyl acetate 
the form of granules.

having a v i ny I ace t ate

in a padd I the copoIy-

W i th 3 kgmer being
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pos s i bIe
all these properties

po I yme
shows

r

th
m i x t u r e for 15 days a t a
a t the m i x t u r e 1 s comp I e t e -

ly stable and

is obs e rved.

This m

r e t a

i

1 n s i t s 1 n i t 1 a I v i s c o s i t f No s e t t L i n g

x t u r e 1 s added t o road bitumen (40/50) ί n
p r ο p o r

to the

t ions

total
o f 3 0% o f t h e po I yme r m i x t u r e W 1 t h r e s p e c t

w e i g h t o f t h e c
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18%

ί s

n) i

2

of v i

x t u r e ί s P r odu c e d
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i

i t 1 on The

a
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n less than 1/4
polymer/ 
hour by

paddle ma I a x a t o r
EXAMPLE 2 ( c omp a r a t i v e )
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Th
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c e
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mass 900 t 0 the same bitumen
ng point, I ow e r s the Fraass p
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does
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The addition t o

η o
t o
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the same bitumen

i n t

t o
being

69.5°C .

of molecu-

as defined ί n Example
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1

C and brings
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a

range

compos
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ethylene/vinyl

I ene,
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based on ethylene/vinyl 
pο Iyisobuty I ene and con

tate copolymer andace
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to
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tain
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o f
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tion being added in
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point
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The addition
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bituminous b i n d e r i n respec t of
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stresses.



1*

hundred

to the

5 --

EXAMPLE 3

A formulation i s p r e p a r ed c on t a i n i n g 10 p a r t s of

polyisobutylene having a mo Ie c u I a r mass of 900 and 3

parts of ethyLene/viny I acetate copolymer having a v i n y I

acetate content of 18% and a me L t flow index of 140, and

this is introduced into 87 parts of 40/50 bitumen as d e -
fined above.

Th e following vis c os i ties are observed:
a t 140°C: 722 mPa - s ; a t 160°C: 297 mPa. s; a t

180°C: 142 mPa.s; whereas the base bitumen has the f o I -
Lowing V 1 s c o s i t i e s :

a t 140°C: 600 mPa • s ; a t 160°C: 263 mPa. s ; a t
180°C : 142 mPa.s.

I t is found that the combination a c c o r d 1 ng to the
invent i on enables the vis c o s i ty when hot to be i n c r e a s e d

s L i g h 11 y, and also improves t.he ease of handling o f the
mix. This is observed in the Laboratoire des Ponts de

ChaussSes rotary shearing press test, on a d i s c on t i n uou s
0/14 mix of formula:

10/14 porphyry: 2 6%
6/10 porphyry: 31%

0/2 porphyry: 39%
calcareous fines: 4%
b i nde
parts 

The 0/14

r content: 7.7 pph 
o f aggregates).

mix with the

(parts by w e i gh t per

35

invention a c h i e v e s
89
92

95
Th

moreover,
and of res

5
0
0

compa

compa

compa
e b i n d e

p r o p e r t
ί s t a n c e

r

1

c
c

c

t n e s s
t n e s s

t n e s s
p r e p a

e s of

a
a

a

t
t

t
red

res

polymer binder according

10
20

50
ί n

r o t a t
r o t a t

r o t a t
t h i

ions

ions

ions

s manner
i s t a n c e in the

possesses,

fatigue test
to stripping by water o r adhes iveness

A fatigue test is performed, according to the
LCPC (Laboratoire Central des Ponts et Chaussees) method
in sinusoidal bending to constant deformation of trapezoid

1
which are also improved.
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35

test p

mixes
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manu

des

s , the test being performed
factured and compacted
Fonts et ChaussS

the follow

of 25

but 2
b

b

m

O s proc

1

1

1
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nde
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6/10
2/6.3

0/2
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edur
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e
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s z ο n the m i x e s of

formula:
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L a
La

N o u b I

Noub I
Noub I

calcareous

binder

The
h e r t

a t
1 .

z

e a u 33K
a u
a u

a r :

24X
40 7 Ύ• ( ro

2
5

.3%
75 pph .

following
and at

106

40 x

20 x 10

c y c I
10-4

4

r

r

f 1 g u r e s a r e o b t a i n e d a t a frequency
10°

es ,

for

C

the r e I a t i ve deformat ί ο n i s :
for

the

the ref a rence mix (40/50 binder),
m i x w 1 th t h e bitumen/polymer

defined
105a t

2

3

11

x
X

1

10

above .

cycles 
-4 for

/

t h

10 -4 for

s hence

the r e I a t i v e deformation i s:
e

the

ob s e

refer

m ί x

r v e d

e n c
w i t h

that

e m i x; and

the

the

bitumen/polymer

re is a I a r g e r per-
ssible deformation

the mix

f o r the same fat 1 g u e t e s t time for
containing the

invention.
ρ ο I y m er binder accord 1 ng t o the

In the wate r str ί ρ ρ ί π g t e s t , t h i s p rope
demonstrated by the rat

the DURIEZ (or LCPC) un

retention on immersion

1

c

1

o of the r e s i s t a n c e s a t
r

18°C
t y is

ί n
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renc e

ο n f i n e d compr ess ion t e s t , w 1 t h
n w a ter for 7 days w 1 t h r e s p e c t

concentration in
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owing m ί x
10/14 La Noubleau 69X
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calcereous filler: 3.

b 1 n d e r con tent 5 .

t i o
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state a I s o for 7 days.
formul

5 pph

a

of the r e s i s t an c e s is 0.88 fo r the 40/50 ref e -
compared wi th Q.96 i x with the bitu-

men/polymer binder as def i n e d 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.



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.
« β β 0
4 9 β

9. Process according to claim 1 substantially as
J ’o’./ described in Example 1 or 3.
;ί 0 ft «
ί ο o ft
: o « « ©

• ° 10. A bituminous binder whenever prepared by a process
ft 9 « 9

<, as claimed in any one of claims 1 to 4, 8 and 9.©ft ft ft ft ft
e ©

DATED this 4th day of July, 1990.

THE BRITISH PETROLEUM COMPANY Pic

WATERMARK ,
PATENT & TRADEMARK ATTORNEYS, 
290 BURWOOD ROAD,
HAWTHORN, VIC. 3122.
AUSTRALIA.
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