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(57) Abstract

A process for manufacturing a granular mastic compound comprising desired amounts of bitumen, filler and aggregate, the process
comprising spraying fiuid bitumen onto at least some of the aggregate and an optional partial volume of filler mixed with the aggregate,
the aggregate being moistened with a quantity of water in the range 3 to 10 % of the total weight of aggregate, to form a partially coated
mix product, followed by mixing the partially coated mix product with all or the remainder of the filler and any remaining aggregate. The
invention also provides a granular mastic compound obtainable by the process.
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GRANULAR BITUMINOUS COMPOSITION
BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a process for
manufacturing a granular bituminoﬁs'composition,
notably a bituminous mastic composition for use in
coating welded joints of sub-sea pipelines, and to a
granular bituminous composition obtainable by the
process.

Underwater pipelines are typically laid by an operation
which involves welding together on a surface barge,
lengths of concrete-coated steel pipes. After the
pipes are welded, they are surrounded by a sleeve and
filled with a mastic asphalt which is allowed to cool.
Mastic asphalt compositions which are particularly
suitable for this use are often referred to as “marine

mastics”.

Before a marine mastic can be used on a barge, it
typically needs to be in particulate or granular form
and to be processed by heating and stirring before

being poured into the sleeve.

(2) Description of the Prior Art

Granular mastics have been known for a number of years.
For example it is known to manufacture a mastic asphalt
composition as a block or sheet in accordance with
British Patent No. 1 494 279, and to produce granular
particles of this composition by crushing the blocks or

sheets.

It has been proposed, in International Patent

PCT/GB99/02195
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Application No. WO 97/24410, to produce a granular
mastic by in a first step mixing a partial volume of
bitumen at from 140 to 220°C with aggregate at elevated
temperatures and filler, the mixing being effected at a
temperature above the softening point of the bitumen to
form a bitumen coated product, allowing the bitumen
coated product to cool, and followed by mixing the
bitumen coated product with further bitumen at from 140
to 220°C, the mixing temperature being allowed to fall
below the softening point of the bitumen used.

A problem with known granular mastics is that they tend
to clump together when stored, particularly in warm
conditions.

We have devised a process for manufacturing a granular
mastic composition which has less tendency to clump
together.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention
there is provided a process for manufacturing a
granular mastic compound comprising desired amounts of
bitumen, filler and aggregate, the process comprising
spraying fluid bitumen onto at least a partial volume
of the aggregate and an optional partial volume of
filler mixed with the aggregate, the aggregate being
moistened with a quantity of water in the range 3 to
10% of the total weight of aggregate, to form a
partially coated mix product, followed by mixing the
partially coated mix product with the remainder or all
of the filler and any remaining aggregate.

The resulting product is a granular mastic which has
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low tack and resists clumping.

All percentages are given by weight, unless otherwise
indicated.

The quantities of aggregate, filler, and bitumen are
preferably the same as for a conventional marine mastic
material. However, it will be understood that by
selecting suitable ingredients and proportions, well
known to those skilled in the art, granular mastics may
be manufactured for uses other than as marine mastics.

The bitumen may be fluid by virtue of being heated to a
suitable temperature. Alternatively, or additionally,
the bitumen may be applied as an agueous emulsion, so
that some or all of the water may be added as the
aqueous phase of the emulsion. The bitumen emulsion
may be added at ambient temperatures. An example of a
suitable bitumen emulsion is 60 to 70 Pen grade
emulsion. For convenience hereinafter, the invention
will be described with reference to the use of a
bitumen which is heated to make it fluid and suitable
for spraying. However, it is to be understood that the
invention is not limited to this embodiment.

In making conventional mastics, aggregate is dried at
an elevated temperature prior to use. We have found
that moistening the partial volume of aggregate with
water reduces loss of fine particles of the aggregate
and promotes consistent grading. Without limiting the
invention in any way, it is postulated that the
presence of water causes the hot bitumen to form
globules when it makes contact with the moist
aggregate, resulting in a tendency for the aggregate to
coat the bitumen rather than for the bitumen to coat

PCT/GB99/02195
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the aggregate, resulting in a granular product of
relatively low tack.

All of the aggregate may be mixed with the bitumen, or
a partial volume may be mixed with the bitumen to form
the partially coated mix product. Preferably the
volume of aggregate which is used is 70 to 100% of the
total volume. For convenience hereinafter, the
invention will be described with reference to the use
of a partial volume of aggregate in the partially
coated mix product, but it is to be understood that the
invention is not limited to this embodiment.

Some or all of the water may be inherently present in
the aggregate, which need not be dried prior to use.
Additionally, or alternatively, water may be added by
spraying during or immediately prior to spraying of the
bitumen. The water is preferably sprayed at a rate of
5 to 10 litres per second. Preferably the quantity of
water moistening the aggregate is 6 to 8% by weight of
the partial volume of aggregate.

Water will evaporate during the process, and the final
product will typically have less than 6% by weight of
water. On storage, the water content may be further
reduced by evaporation, but this does not significantly
affect the free flowing of the granular product. The
presence of water is important during the manufacturing
process, but not to the finished product.

The preferred temperature for the bitumen is between
180 and 220°C, to reduce its viscosity for spraying.
The temperature range which is used for a particular
composition will depend on the bitumen used, and its
viscosity at a given temperature. For example, if
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Bitumen type R85/25 (D2/S) is used, it is preferably
pre-heated to 180 to 210°C; if bitumen type R105/35

'(D2/HS) is used, it is preferably pre-heated to 190 to

220°C.

Although all of the filler could be added after
spraying of the aggregate with the bitumen, a partial
volume of filler may be present with the partial volume
of aggregate. For convenience, the invention will be
described hereinafter with reference to this preferred
embodiment, but it is to be understood that the
invention is not limited to this embodiment.

Prior to mixing, the aggregate is typically fed to a
screen and drying drum, for screening purposes only.
There is no need to dry the aggregate, since inherent
moisture is beneficial to the process. However, drying
could be carried out if desired, so that when water is
subsequently added, the relative quantities of
aggregate and water are more precisely known. After
screening, the aggregate may be stored at different
sizes for different applications. '

The pre-heated bitumen and the first portion of moist
aggregate and filler (for example from about 70 to 90%
of the total weight of aggregate and filler) may be
mixed in a conventional mixing apparatus, for example a
pugmill. The mixing preferably takes place over about
10 to 20 seconds, notably about 15 to 18 seconds. The
hot bitumen is preferably sprayed into the mixer at a
rate which is about 30% slower than a conventional rate
for mixing marine mastics, for example at 3 to 9 litres
per second, preferably about 5 to 7 litres per second.

The aggregate may be sufficiently moist because of

PCT/GB99/02195
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inherent moisture, or it may be sprayed with water.
Preferably it is sprayed with water prior to spraying
with bitumen, but it would be possible to spray the
water and the bitumen simultaneously. The rate of
spraying of the water may be variable. It is
preferably about 3 to 12 litres per second, notably
about 5 to 10 litres per second.

Immediately after mixing, the partially coated mix has
a temperature above 50°C. The remaining aggregate and
filler are then added and mixed, preferably when the
partial mix product has a temperature in the range 50
to 60°C. The mixing preferably takes place over about
3 to 12 seconds, notably about 5 to 10 seconds.

The filler falls on the moist partially coated mix, and
is believed to powder-coat the gaps between the
aggregate particles.

After completion of the process, the granular product
can be packed in bags for transport or storage.

The final product preferably has approximately the
following solids composition:

Bitumen 15-17%
Aggregate 65-79%
Filler 6-18%.
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DETAILED DESCRIPTION

Embodiments of the invention will now be described, by
way of example.

In both examples, the aggregate used was granite,
having the following particle size distribution:

Sieve % passing
6.3 mm 100

4.75 mm 98

2.36 mm 61

1.20 mm 34

600 um 16

300 um

150 um

75 um

Example 1

The bitumen used in this example was type R85/25.

The filler was granite, having the following particle
size distribution:

Sieve % passing
600 um 100
300 um 96
150 um 85
75 um 53

The aggregate (695 Kg) and filler (150 kg) were mixed
together at room temperature. 80% of this mixture was
added to a pugmill. Water (30 kg) was sprayed onto the
mixture, through a pump, at a rate of 5 to 10 litres

PCT/GB99/02195
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per second.

To this moist mixture was added the bitumen, by
spraying, at a rate of 5 litres per second. Immediately
before spraying, the bitumen was maintained at 180 to
210°C.

The resultant mixture was mixed for about 15 to 18
seconds to produce a partially coated mixture, at a
temperature above 60°C.

The remaining 20% of the aggregate and filler was then

added, and mixed with the partially coated mixture for

about 5 to 10 seconds.

The finished product was a free-pouring granular mastic
suitable for packing in bags. The size of the granules
was up to 16 mm, and they had no noticeable tendency to
clump together at room temperature.

Example 2

The bitumen used in this example was type R105/35.

The filler was lime, having the following particle size

distribution:
Sieve % passing
150 um 100

75 un 90

The mastic was prepared by a similar method to that of
example 1, except for the following:

the bitumen was heated to 190 to 220°C before spraying;
the bitumen was sprayed at a rate of 7 litres per

PCT/GB99/02195
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second; and

45 kg of water was sprayed on the partial volume of

aggregate and filler prior to addition of the bitumen.

The finished product was a granular, free-pouring

mastic which could be packed into bags for storage or
transport. The size of the granules was up to 50 mm,
and they had no noticeable tendency to clump together

at room temperature.

Larger particles may be tolerated subject to user
approval or as otherwise pre-determined by the

manufacturer.
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CLAIMS
1. A process for manufacturing a granular mastic

compound comprising desired amounts of bitumen, filler
and aggregate, the process comprising spraying fluid
bitumen onto at least a partial volume of the aggregate
and an optional partial volume of filler mixed with the
aggregate, the aggregate being moistened with a
guantity of water in the range 3 to 10% of the total
weight of aggregate, to form a partially coated mix
product, followed by mixing the partially coated mix
product with the remainder or all of the filler and any
remaining aggregate.

2. A process as claimed in claim 1, wherein the
volume of aggregate in the partially coated mix product
is 70 to 100% of the total.

3. A process as claimed in claim 2, wherein the
volume of aggregate in the partially coated mix product
is about 80% of the total.

4. A process as claimed in any one of the preceding
claims, wherein at least some of the water is added to
the aggregate by spraying during or prior to the
spraying of the bitumen.

5. A process as claimed in any one of the preceding
claims, wherein the fluid bitumen is an aqueous
emulsion of bitumen.

6. A process as claimed in any one of claims 1 to 4,
wherein the bitumen is at a temperature of 180 to 220°C
when sprayed onto the aggregate.
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7. A process as claimed in any one of the preceding
claims, wherein the bitumen, filler and aggregate are

present in the following ranges:

bitumen 15 to 17%;
filler 6 to 18%
aggregate 65 to 79%.

8. A process as claimed in any one of the preceding
claims, wherein the mixing of the bitumen and the
aggregate takes place over about 10 to 20 seconds.

g. A process as claimed in claim 8, wherein the
mixing of the bitumen and the aggregate takes place
over about 15 to 18 seconds.

10. A process as claimed in any one of the preceding
claims, wherein the bitumen is sprayed at a rate of
about 3 to 9 litres per second.

11. A process as claimed in claim 10, wherein the
bitumen is sprayed at a rate of about 5 to 7 litres per

second.

12. A process as claimed in any one of the preceding
claims, wherein mixing of the partially coated mix
product with the filler and any remaining aggregate
takes place over about 3 to 15 seconds.

13. A process as claimed in any one of the preceding
claims, wherein mixing of the partially coated mix
product with filler and any remaining aggregate takes
place over about 5 to 10 seconds

14. A process as claimed in any one of the preceding
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claims, wherein the quantity of water is in the range 6
to 8% by weight of the aggregate.

15. A process as claimed in any one of the preceding
claims, wherein a partial volume of aggregate is mixed
with an equivalent volume of filler prior to being
sprayed with the bitumen.

16. A process as claimed in any one of the preceding
claims, wherein the aggregate is moist and at ambient
temperature immediately prior to spraying with the
bitumen.

17. A process as claimed in claim 6, wherein the
partially coated mix product is at a temperature in the
range 50 to 60°C immediately prior to mixing with the
filler and any remaining aggregate.

18. A granular mastic compound obtainable by the
process of any one of claims 1 to 17.

19. A granular mastic compound containing desired
amounts of bitumen, filler and aggregates,
characterised in that the compound contains water in
the range 3 to 10% of the weight of aggregate.

20. A granular mastic compound containing desired
amounts of bitumen, filler and aggregates,
characterised in that the compound contains water in

the range 6 to 8% of the weight of aggregate.

21. A process for manufacturing a granular mastic
compound substantially as herein described with

reference to the examples.
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