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Abstract

Method of manufacturing a bituminous coated material with pre-coating

A first part of the solid fragments containing fines is dried and coated,
whereupon the remaining part of the solid fragments, having retained its

initial humidity, is added to the mix obtained.

Application to road building.
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Method of manufacturing a bituminous coated material with pre-coating

The invention relates to a method of manufacturing a coated material

comprising solid fragments coated with a binder, the method comprising a stage
of drying of the solid fragments followed by a stage of coating of the entirety of
the solid fragments with binder, in particutar with hot binder.

"Solid fragments” is taken to mean all solid fragments usable for forming coated
materials in particular for road building, comprising in particular natural mineral
granular materials and aggregates of coated materials resulting from the

recycling of materials recovered from the repairing of roads.

"Binder" is taken to mean any hydrocarbon binder of fossil or vegetable origin
which is usable for the formation of coated materials, in particular pure bitumen
or bitumen with fluxing agents and/or liquefying agents added and/or bitumen
modified by the addition of polymers, this binder being possibly presented in the

form of an emulsion or foam.

in the conventional method for hot coating, the drying stage is carried out so as
to eliminate substantially entirely the humidity in the granular materials, which
requires a considerable expense of energy due to the large quantity of water
initially contained in the granular materials. Moreover, the drying and increase
in temperature bring about the release of vapours containing steam charged
with dusts. Taking into account their large quantity, these vapours are difficult
to process and the application of the method therefore leads to substantial

poliution of the environment.

To solve this problem, EP 1 469 038 proposes to apply the drying stage to a
first part of the granular materials, substantially devoid of fines, then to coat this

P.85-24
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first part with hot bitumen, and then to add to the mix thus obtained a second

part of the granular materials comprising sands and fines.

This method requires two fractions of granular materials to be available, one
devoid of fines and the other containing fines, which may lead to problems.
Moreover, this method cannot be put into practice effidently in certain existing

coating installations, and may therefore necessitate costly adaptation thereof.

In this specification where reference has been made to patent
specifications, other external documents, or other sources of information,
this is generally for the purpose of providing a context for discussing the
features of the invention. Unless specifically stated otherwise, reference
to such external documents is not to be construed as an admission that
such documents, or such sources of information, in any jurisdiction, are

prior art, or form part of the common general knowledge in the art.

The object of at least preferred embodiments of the invention is to eliminate all
or some of these disadvantages, and/or to at least provide the public with a

useful choice.

In accordance with an aspect of the invention, there is provided a method of
manufacturing a coated material comprising solid fragments coated with a
binder consisting of: drying a first part of the solid fragments, coating the dried
first part of the solid fragments with the binder, thereby obtaining a mix, adding to
the mix the remaining part of the solid fragments, retaining its initial humidity,

wherein at least the first part of the solid fragments contains fines.
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Optional, additional or altermative features of the invention are given below:

The drying stage only affects a first part of the solid fragments, which is
then mixed, before the coating stage, to the remaining part which has

retained its initial humidity.

The drying stage is carried out at a temperature higher than 100°C, preferably
at a temperature of about 130°C.

The upper limit of the grain size of the remaining part is lower than, equal to or
higher than the upper limit of the grain size of the first part.

The upper limit of the grain size of the remaining part is lower than or egual to
the lower limit of the grain size of the first part.

The grain size of the remaining part is selected from 0/2 and 0/4.

The drying stage applies to the entirety of the solid fragments and is
carried out in conditions which allow a fraction of the humidity thereof to
remain.

The drying stage is carried out at a temperature lower than 100°C,

preferably at a temperature of about 90°C.

COMS ID No: ARCS-371497 Received by IP Australia: Time (H:m) 17:07 Date (Y-M-d) 2012-05-31



06 Apr 2006

2006201443

Ve—APR-2066 16:57 A J PARK 64 4 4723358 P.B724
N

- A controlled quantity of water is added to the solid fragments between
the stages of drying and coating and/or after the coating stage.

- The binder is applied at a temperature of between 100 and 200°C,
preferably of about 160°C, or between 30 and 90 °G in the case of a
binder in the form of an emulsion.

In a modification of the methed according to the invention the drying stage is
applied only to a first part of the solid fragments, which is then coated, then the
remaining part having retained its initial humidity is added to the mix obtained,
at least the first part containing fines.

The invention is illustrated below by examples. In these examples, the solid
fragments are mineral granular materials having a grain size of 0/10 mm, the
binder is bitumen with a penetrability of 35/50 according to the standard NF EN
1426, and drying is carried out at 130 °¢; when it is applied to only a first part of
the granular materials and at 90 o when it is applied to the entirety of the
granular materials. The proportions indicated are by mass.

Example 1

The solid fragments are formed of 98 % granular materials having a grain size
of 0/10 mm and of 2 % calcareous fines. The 98 % of 0/10 granular materials
are formed of porphyry and have the following grain size distribution:

6/10 44
2/ 22
0/2 32

The 6/10 and 2/6 fractions and fines are mixed and dried at 130 °C, then the 0/2
fraction is added at ambient temperature, its degree of humidity being 4 %.
Then 5.6 % 35/50 bitumen is added at 160 °C, to carry out coating.
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Example 2

The composition of solid fragments and the quantity of binder are the same as

in Example 1.

Drying is carried out on the entirety of the solid fragments, whereupon 1.5 %
water is added in proportion by mass before carrying out coating by adding
binder at 160°C.

Example 3

The type and distribution of grain sizes of the solid fragments and the quantity
of binder are the same as in Examples 1 and 2.

The entirety of the solid fragments is divided homogeneously into a first part
representing 65 % by mass and a second part representing 35 % by mass. The
first part is dried at 130 °C, then the second part is added at ambient
temperature, its degree of humidity being 4 %. Then 5.6 % 35/50 bitumen is

added at 160 °C in order to carry out coating.

Example 4

The type and grain size distribution of the solid fragments and the quantity of
binder are the same as in Examples 1,2 and 3.

The entirety of solid fragments is divided in a homogenous manner into a first
part representing 80 % by mass and a second part representing 20 % by mass.
Drying is carried out on the first part, which is then coated with the binder added
at 160 °C, whereupon the second part is added which is at ambient temperature
and which has a degree of humnidity of 4 %.
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Example 5

In this example, the solid fragments are composed by mass of 2 % calcareous
fines, as in the previous examples, and of 98 o siliceous limestone granules
with a grain size of 0/10 mm, the grain size distribution of these being the
following:

6/10 29

4/6 28

0/4 41

The procedure is as for Example 3, except that the two parts of the solid
fragments do not have the same grain size composition, the first part
comprising the entirety of the 6/10 and 4/6 fractions and fines and a proportion
of the 0/4 fraction corresponding to 16 % of the iotal of solid fragments, and the
second part being formed of the remaining 25 % of the 0/4 fraction, having a
degree of humidity of 4 %. Furthermore, the quantity of binder is brought to

5.9 % of the mass of the solid fragments.

The table below gives for each of these examples the final temperature of the
coated material and various properties thereof. By way of comparison, the
corresponding data are supplied for reference coated materials obtained from
the same components by the conventional method consisting of drying the
entirety of the solid fragments at 160 °C before coating.

'Example 1 2 3 4 Reference
Final T (°C) = 85 =90 = 85 = 80 160

PCG temp. 95 95 95 95 160

PCG % 7.1 6.8 7.1 8.8 93

% water 0.3 0.3 0.4 0.2 -

% voids 5.7 74 9.2 7.4 6.2
Rutting 6.4 9.6 6.2 5.2 6.4
/R 0.84 0.81 0.80 0.82 0.90
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O Example § | Reference
— Final T (C) =90 160

"PCG temperature 95 160

N
< PCG % 9.9 10.8
q—
— % water 0.1 -
S .
S % voids 8.0 5.8
-] Rutting 5.7 6.4
8 R 0.70 , 0.88

In the table:
- "PCG Temperature" represents the temperature in °C to which the

coated material is braught in order to carry out the PCG test according to
the French Standard P 98-252,

- "PCT %" represents the percentage of voids obtained for 60 gyratiqns
during the test with the gyratary shearing press (PCG) according to the
French Standard P 98-252,

. vo water” represents the content of water by mass of the coated material
after coating,

- "% voids" represents the initial percentage of voids of the test piece
subjected to the rutting test,

- "rutting" represents the percentage of voids after 30,000 cycles during
the rutting test according to the French Standard P 98-253-1,

- "r/R" represents the ratio /R obtained during the Duriez test according to
French Standard P 98-251-1.

Throughout this specification, the word “comprise”, or variations such as
“comprises” or “comprising”, means the inclusion of a stated element,
integer or step, or group of elements, integers or steps, but does not
necessarily mean the exclusion of any other element, integer or step or

group of elements, integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Method of manufacturing a coated material comprising solid fragments
coated with a binder, the method consisting of:

drying a first part of the solid fragments,

coating the dried first part of the solid fragments with the binder, thereby
obtaining a mix,

adding to the mix the remaining part of the solid fragments, retaining its initial
humidity,

wherein at least the first part of the solid fragments contains fines.

2. Method according to claim 1, wherein the entirety of the solid fragments is
divided homogeneously into the first part and the second part.

3. Method according to either of claims 1 or 2, wherein the first and second
parts represent respectively 80 % and 20 % by mass of the solid fragments.

4, Method according to any one of the preceding claims, wherein the drying
stage is carried out at a temperature higher than 100°C.

5. Method according to claim 4, wherein the drying stage is carried out at a
temperature of about 130°C.

6. Method according to any one of the preceding claims, further comprising
adding a controlled quantity of water to the solid fragments between the drying
and coating stages and/or after the coating.

7. Method according to one of the preceding claims, wherein the binder is
applied at a temperature of between 100 and 200°C.

8. Method according to claim 7, wherein the binder is applied at a
temperature of about 160°C.

9. Method according to any one of claims 1 to 6, wherein the binder is
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applied at a temperature of between 30°C and 90°C in the case of a binder in the

form of an emulsion.

10.  Method according to claim 1 and substantially as herein described with
reference to any embodiment disclosed.

11.  Method of manufacturing a coated material comprising solid fragments
coated with a binder, substantially as herein described with reference to any one
of the Examples.

12. A coated material when manufactured by the method of any one of the
preceding claims.

LEA-CO INTERNATIONAL
By the authorized agents
A J Park
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