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(57) Abstract: The invention provides a drilling liquid settling tank (10), a drilling liquid settling system, and a drilling liquid recyc-
ling method. The drilling liquid settling tank (10) includes an outer container (12) and an inner container (14). The inner container
(14) is arranged within the outer container (12), and configured to receive a liquid, wherein the outer container is positioned and

o contigured such that when the liquid overtlows the inner container it is received within the outer container.
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Title: Drilling Liquid Settling Tank

Technical field of the invention

This invention relates to drilling liquid settling tanks used in the exploration
drilling or boring industry and a drilling liquid settling system and method for

water management and recycling for drilling or boring operations.

Background to the invention

During drilling and other mine boring processes water and other chemicals
are used to remove solid particies from drilling holes and also to cool the drilling
or boring process to counteract the heat generated through friction. It is common
practice to reuse and recycle this drilling chemical solution within a closed loop
system in order to reduce the amount of waste water. It has further been
-established that the amount of solid particles contained within the solution
correlates directly to drilling equipment longevity, with a clean solution; with no

solid particles, providing the best results.

The inventor has identified that the practice in current mine boring
processes is to dig a combination of settling trenches and line these trenches
with PVC plastic sheets. Water from the drilling process flows into these
trenches where the solid particles settle, which leaves particle free water that can
be recycled into the drilling process. Problems associated with these settling
trenches is that they overflow regularly and are not robust, as the PVC plastic
sheets are often ruptured, which can result in chemical contamination of the
environment. In addition, the digging, cleaning and rehabilitation of the trenches

are labour intensive and time consuming.

it is an object of the invention to provide a more robust alternative to
current drilling water and chemical management in the drilling industry with

particular attention to the prevention of damage to the environment.
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General description of the invention

According to a first aspect of the invention there is provided a drilling liquid
settling tank which settling tank includes:

an outer container; and

an inner container, arranged within the outer container, and configured to
receive a liquid, wherein the outer container is positioned and configured éuch
‘that when the liquid overflows the inner container it is received within the outer

container.

Both the inner container and the outer container may be in the form of
quadrilateral or round basins each with a continuous side wall and a base. Both
containers may aiso be substantially cylindrical in shape. The base of the inner
container is typically smaller than the base of the outer container. In a preferred
embodiment of the invention the base of the inner container is arranged cenfrally
on the base of the outer container. In order to provide an increased volume the
sidewalls of the inner container vtypically project further upwards than the side

walls of the outer container.

The settling tank may include carrying means, preferably in the form of
“handles arranged on the outer container. It is to be appreciated that the settlirig |
tank can be moved from one drilling site to the next. The settling tank may be
shaped and configured to complementally fit onto another settling tank in order to

facilitate packaging and transportation.

The inner container may be shaped to define apertures, which apertures
may be configured to receive or attach to piping in order to regulate the flow of
the liquid, some of the apertures may be configured to be used as liquid inlets
and other apertures may be configured to be used as liquid outlets or overflows.
The liquid is typically a mixture of water and other chemicals used in a drilling
process and the liquid usually contains rock, stone or other solid particles when

flowing from a bore hole.
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The inner container is typically used as a sump into which the drilling liquid -
mixture flows from the bore hole, with the outer container acting as a bund into
which the sump overflows. Through regulating the speed of flow of water into
‘and out of the sump the settling time for any contaminants within the drilling liquid
can be determined. In typical working conditions the flow is such that the inner

container does not overflow into the bund.

The inner container may be provided with a lid with an inspection opening -
and the settling tank may then be provided with a float provided with an indicator
pole protruding through the inspection hole to indicate the water level in the inner

container.

In use, the contaminated liquid from the borehole flows into the inner
container or sump. The solid particles within the liquid settles to the bottom of
the sump with the speed at which liquid flows into the sump typically determining
the settling time, with a high flow resulting in increased settling periods. When
the sump is full, relatively cleaner water is piped from the sump, with solid
particles remaining in the sump. Typically the solid particles are intermittently
cleared from the sump and in a preferred embodiment this is accomplished
through the use of a plastic shovel, which is unlikely to damage any part of the
settling tank. Water extracted from the sump can be resettled in a further sump,
with each subsequent settling tank typically allowing for the removal of additional
solid particles.

The inventor has observed that a multi stage settling process delivers a
-clearer liquid solution. A multi-stage settling process may be achieved through
using multiple settling tanks, with the liquids from one inner container piped to the

inner container of a further settling tank.

The settling tank may be manufactured from a suitable plastic or
alternatively a fibreglass material.
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According to a second aspect of the invention there is provided av
drilling liquid settling system which includes: |
at least two settling tanks, as described according to the first aspect of the
invention, connected in series, wherein used contaminated drilling liquid from a
drilling process flows to the inner container of the first settling tank, and so on to
‘the next settling tank; and ‘
a removable plastics reservoir configured to receive the overflow from the
last settling tank, supernatant liquid, from which the liquid is recycled to the

drilling process.

The system may include an initial plastics sump similar to a settling tank
as described earlier and positioned at the level of the outflow of the drilling liquid
from the drilled hole, wherein the drilling liquid is first received and pumped
upwards to the first settling tank. The sump receives most of the drill cuttings and

mud and needs to be cleaned regularly.

The last settling tank may be used as the reservoir for drilling liquid for the
drilling operations and the reservoir may preferably be provided with a float and

an indicator pole to indicate the liquid level.

The system may further include a mixing tank for mixing unused drilling

liquid to be introduced into the reservoir for drilling operations.

According to a third aspect of the invention there is provided a
drilling liquid recycling method, which method includes the steps of:
providing at least two settling tanks, as described according to the first
aspect of the invention, connected in series, wherein used contaminated drilling
liquid from a drilling process gravitates to the inner container of the first settling
tank, and sb on to the next settling tank; and
providing a removable plastics reservoir configured to receive the overflow
“from the last settling tank, supernatant liquid, from which the liquid is recycled to

the drilling process.
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The method may include providing an initial plastics sufnp similar to a
settling tank as described earlier and positioned at the level of the outflow of the
drilling liquid from the drilled hole, wherein the drilling liquid is first received and
pumping the liquid upwards to the first settling tank. The sump receives most of

the drili cuttings and mud and needs to be cleaned regularly.

The last settling tank may be used as a reservoir for drilling liquid for the
drilling operations and the reservoir may preferably be provided with a float and
an indicator pole protruding from the tank to indicate the liquid level. The method
includes the step of pumping the liquid from the reservoir to a drill rig.

The method may further include mixing unused drilling liquid in a mixing
tank and introducing the unused drilling liquid into the reservoir for drilling

operations as needed.

The inventor believes that application of the invention can improve safety,

productivity and especially environmental control.
Detailed description of the invention

The invention is now described by way of example with reference to the

accompanying drawings.

In the drawings:
Figure 1 shows a perspective plan view of a settling tank, in accordance with the
‘invention;
Figure 2 shows a perspective side view of the settling tank;
Figure 3 shows a three-dimensional perspective view of the settling tank; and

Figure 4 shows schematically a drilling liquid settling system.

Referring now to the drawings, the settling tank, in accordance with the

invention, is generally indicated by reference numeral 10.
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The settling tank 10 includes an outer container 12 and an inner coﬁtainér :
14. The inner container 14 is arranged within the outer container 12, and is
configured to receive a liquid (not shown). The outer container 12 is positioned
and configured such that when the liquid (not shown) overflows the inner

container 14 it is received within the outer container 12.

Both the inner container 14 and the outer container 12 are in the form of
quadrilateral basins each with four side walls 16 and a base 18. The inner.
container 14 is arranged centrally on the base of the outer container 12, with the
sidewalls of the inner container 14 being slightly longer so as to protrude from the

outer container 12.

The inner container 14 is shaped to define apertures 20, which are
configured to receive piping, allowing certain apertures 20 to be used as a liquid

inlet and other apertures 20 to be used as overflow outlets.

The inner container 14 is typically used as a sump into which the drilling
liquid mixture (not shown) flows from a bore hole, with the outer container 12
acting as a bund into which the sump can overflow in as a precautionary
measure. In use, the contaminated liquid from the bore hole flows into the inner
container 14 or sump. The solid particles (not shown) within the liquid (not.
shown) settles to the bottom of the sump with the speed at which liquid flows into
the inner container 14 and other characteristics of the particles determining the
settling time. When the inner container 14 is full, relatively cleaner water is piped
to the inner container 14 of a second settling tank with a certain amount of the

solid particles remaining in the first settling.

Referring now to Figure 4, a drilling liquid settling system is generally
indicated by reference numeral 30. The system 30 includes four settling tanks
10, as described according to the first aspect of the invention, connected in
series, wherein used contaminated drilling liquid from a drill rig 32 flows to the
inner container of the first settling tank, and so on to the next settling tank.
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The last settling tank 10.4 is in the form of a removable plastics reservoir
configured to receive the overflow from the previous settling tank 10.3 from which
the liquid is recycled to the drilling process. The last settling tank or reservoir .
10.4 is provided with a float and an indicator pole to indicate the liquid level.

The system 30 further includes an initial plastics sump 34 similar to a
settling tank as described earlier and positioned at the level of the outflow of the
drilling liquid from the drilled hole, wherein the drilling liquid is first received and
pumped upwards to the first settling tank 10.1. The sump receives most of the -
drill cuttings and mud and needs to be cleaned regularly with a plastics shovel to
prevent damage to the plastics sump.

The system further includes a mixing tank 36 for mixing unused drilling
liquid to be introduced into the reservoir 10.4 for drilling operations.

It shall be understood that the examples are provided for illustrating the -
invention further and to assist a person skilled in the art with understanding the
invention and are not meant to be construed as unduly limiting the reasonable

scope of the invention.
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CLAIMS

1. According to a first aspect of the invention there is provided drilling
liquid settling tank which includes: |

an outer container; and

an inner container, arranged within the outer container,v and configured to
receive'a liquid, wherein the outer container is positioned and configured such
that when the liquid overflows the inner container it is received within the outer

container.

2. A settling tank as claimed in Claim 1, wherein the base of the inner
container is typically smaller than the base of the outer container arranged
centrally on the base of the outer container with the sidewalls of the inner
container projecting further upwards than the side walls of the outer containér.

3. A settling tank as claimed in Claim 1 or Claim 2, wherein the inner
container is shaped to define apertures to receive or attach to piping to form an
inlet, outlet and/or overflow.

4, A settling tank as claimed in any one of claims 1 to 3, wherein the
inner container is provided with-a lid with an ‘inspection opening and further |
provided with a float provided with an indicator pole protruding through the
inspection hole to indicate the liquid level in the inner container.

5. : A drilling liquid settling system which includes:

at least two settling tanks, as claimed in any one of claims 1 to 4,
connected in series, wherein used contaminated drilling liquid from a drilling
‘process flows to the inner container of the first settling tank, and so on to the next
settling tank; and

a removable plastics reservoir configured to receive the overflow from the |
last settling tank, supernatant liquid, from which the liquid is recycled to the
drilling process.
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6. A system as claimed in Claim 5, which system includes an initial

-plastics sump positioned at the level of the outflow of the drilling liquid from the

drilled hole, in use, wherein the drilling liquid is first received and pumped

upwards to the first settling tank.

7. A system as claimed in Claim 5 or Claim 6, wherein the last settling
tank is used as the reservoir for drilling liquid for the drilling operations and the

reservoir is provided with a float and an indicator pole to indicate the liquid level.
8. : A system as claimed in any one of claims 5 to 7, which includes a
mixing tank for mixing unused drilling liquid to be introduced into the reservoir for

drilling operations.

9. A drilling liquid recycling method, which method includes the steps

-of:

providing at least two settling tanks, as claimed in any one of claims 1 to
4, connected in series, wherein used contaminated drilling liquid from a drilling
process gravitates to the inner container of the first settling tank, and so on to the
‘next settling tank; and

providing a removable plastics reservoir configured to receive the overflow
from the last settling tank, supernatant liquid, from which the liquid is recycled to

the drilling process.

10. A method as claimed in Claim 9, which includes the steps of
providing an initial plastics sump positioned at the level of the outflow of the
drilling liquid from the drilled hole, wherein the drilling liquid is first received and

pumping the liquid upwards to the first settling tank.

11. A method as claimed in Claim 9 or Claim 10, which includes the
steps of using the last settling tank as a reservoir for drilling liquid for the drilling
operations and the reservoir is provided with a float and an indicator pole to

indicate the liquid level, and pumping the liquid from the reservoir to a drill rig.
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12. A method as claimed in any one of claims 9 to 11, including the
step of mixing unused drilling liquid in a mixing tank and introducing the unused

drilling liquid into the reservoir for drilling operations as needed.

13. According to a first aspect of the invention there is provided drilling
liquid settling tank substantially as described herein with reference to the |

accompanying drawings.

14. A drilling liquid settling system substantially as described herein

with reference to the accompanying drawings.

15. A drilling liquid recycling method substantially as described herein

with reference to the accompanying drawings.

10
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