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(54) Oil improvement process

(57)  Waste or other oil is treated in a process in
which water is added to the oil prior to the addition of an
acidic material, thereby reducing or entirely avoiding tar
formation. As shown, an oil feedstock is passed through
heat exchanger (1), centrifuge (4) and filter (7), and then
injected with water at point (10), preferably forming an
emulsion, prior to the addition of 98% sulphuric acid
(13). After standing in vessel (14) (or residing in a con-
necting pipeline) a de-ashing and de-emulsifying chem-
ical (16) is added. Following de-emulsification, the mix-
ture is centrifuged to provide clean oil (22) and water
(20) for recycling (and effluent). Optionally a flash vessel
(25) is used to remove more water/light ends from oil
(22). The product is passed through the heat exchanger
(1) prior to storage 2. The aqueous effluent and/or the
purified oil phase (22) may be treated with caustic to re-
move any residual acidity.
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Description

[0001] The presentinvention relates to a process and
apparatus for the treatment of oils.

[0002] The invention was developed in response to a
need to purify waste oils to make them suitable for fur-
ther use. Accordingly it has a particular relevance there-
to, and will be more particularly described in that con-
text. However, the treatment of other oils is not excluded
from the compass of the invention.

[0003] Itis known to collect used oils from sites such
as garages, workshops and other industrial premises,
and to process them so that they can be used in another
application, most commonly as a low grade fuel for use
in power stations, particularly during the starting and
stopping of coal fired plant, for stabilising the combus-
tion process, and/or for providing a temporary power
boost; and in quarries, particularly for the heating of ro-
tary kilns where crushed rock is heated and dried before
being coated with bitumen, the resulting coated product
being used as roadstone. The alternative fuels to use in
these applications are virgin heavy fuel oil and gas oil
respectively.

[0004] The recycling of used oils as fuels is environ-
mentally desirable in that it avoids the problem of dis-
posal thereof, and reduces the amount of oil that would
otherwise need to be extracted from a natural source,
or to be formed synthetically using non-waste materials
such as a natural gas feedstock.

[0005] By their nature, waste oils contain impurities
and/or degradation products. Common impurities in-
clude particulate contamination, water, and original or
degraded additives many of which contain metal atoms.
Not only do these affect the combustion properties of
the waste oil, but it is highly undesirable from the envi-
ronmental point of view that oils with such levels of con-
tamination should be burned. Accordingly, it is neces-
sary to treat the waste oil to remove (or reduce) contam-
inants prior to their use as a fuel.

[0006] Furthermore, the very act of treating waste oils
can itself produce environmentally undesirable contam-
ination, for example in the form of vapours of volatile
organic compounds or VOCs, and in the form of metal
containing by-products which are difficult to treat further
(see below). Accordingly, any acceptable waste oil treat-
ment must be arranged with these factors in mind.
[0007] It is known to remove particulate contamina-
tion from waste oils by filtration and/or centrifugal sep-
aration. The latter process can also serve to remove
some of the water contamination where the water is al-
ready physically separate.

[0008] It is also known to chemically treat waste oils
to remove the metal of metal containing contaminants
(and/or the metal contaminants themselves), and one
known process is to treat the oils with an acidic material
to solubilise the metals which can then be removed in
an aqueous phase.

[0009] Water is commonly removed by treatment of
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the oils with a demulsifying agent (emulsion breaker),
followed by separation as in a centrifuge for example.
[0010] Of the above processes, perhaps the most dif-
ficult is the treatment of the oils with an acidic material.
This often leads to the formation of tarry residues, which
are highly acidic, difficult to handle and still need to be
disposed of in bulk.

[0011] The present invention provides a method of oil
treatment comprising the steps of treating the oil with
water followed by treating the oil with an acidic material.
Preferably the water is added in a manner such as to
form a dispersion, and more preferably an emulsion, for
example by injecting it ahead of a mixing device or pump
such as a centrifugal pump.

[0012] Preferably the water is added at a rate of at
least 5% m/m (mass/mass), more preferably at least
10% and most preferably at least 13% m/m. Preferably
itis added at a rate of no more than 20% m/m and more
preferably no more than 17% m/m.

[0013] Preferably the acidic material is subsequently
injected so as to be dispersed in the oil, for example just
ahead of a second mixing device or pump such as a
second centrifugal pump. A preferred acidic material is
inhibited concentrated sulphuric acid, e.g. 98% sulphu-
ric acid.

[0014] Preferably the acidic material is added at a rate
of 500-10,000 ppm (parts per million m/m), more pref-
erably 1,000 to 8,000 ppm and most preferably 2,000 to
7,000 ppm.

[0015] It has been found that the method according to
the invention substantially avoids tar formation, or at
least leads to a highly significant reduction in tar forma-
tion, thus providing a cleaner and more efficient oil treat-
ment process.

[0016] After the acidic material has been added, the
mixture is preferably left for some time preferably at
least 20 minutes, more preferably at least 40 minutes,
and most preferably at least one hour, for reaction to
occur, and preferably the mixture is stored in a holding
tank for this period. Altematively, in a continuous proc-
ess, a pipeline receiving the oil/water/acid mixture may
be dimensioned according to the flow rate to permit the
requisite residence time therein.

[0017] Subsequentto reaction with the acidic material
a de-emulsifying and/or de-ashing chemical may be
added, and the resulting phases separated, one of the
separated phases being a purified oil phase. The latter
may be further purified by being subjected to flash evap-
oration to provide a purified oil product in which relatively
volatile VOCs and any remaining water are further re-
duced, but in many circumstances this is not expected
to be necessary.

[0018] Advantageously the purified oil phase is treat-
ed with alkali, e.g. a caustic solution, to neutralise any
residual acidity, which otherwise may prove unaccepta-
bly aggressive towards metal (for example during sub-
sequent storage). Treatment of the separated aqueous
phase with alkali such as a caustic solution is preferred
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to ensure that effluent from the process is not acidic.
[0019] As particularly described the oil is pretreated
by heating and/or by phase separation before the water
is added. Heating can serve to promote phase separa-
tion e.g. of an aqueous phase.

[0020] The invention extends to apparatus arranged
to perform the method.

[0021] Further features and advantages of the inven-
tion will become clearer upon a perusal of the appended
claims, to which the reader is referred, and upon a read-
ing of the following more detailed description of an ex-
emplary embodiment of the invention, made with refer-
ence to the accompanying drawing, in which:

Figure 1 illustrates in diagrammatic form a process
for the conversion of waste oils to a product useful
as a fuel ail.

[0022] Much or all of the process is carried out at tem-
peratures somewhat above ambient, commonly in the
region of 70-95° C, more preferably around 75-85° C
(around 80° C is presently being used) and accordingly
waste oil from a reservoir tank is initially passed through
a heat exchanger 1 where it is warmed by heat ex-
change with the product 2 (exchanger 1 is shown at both
ends of the process), and then subject to further heat
input 3 if necessary.

[0023] The heating process has the effect of de-wa-
tering the oil to a considerable extent, and accordingly
the oil is then passed through a decanting centrifuge,
where the separated oil and also some semi-solid waste
products are removed as a stream 5. The treated oil 6
from centrifuge 4 is then filtered in an filter 7 to remove
the bulk of the remaining solid or semi-solid contami-
nants. Preferably, the filter 7 is enclosed to retain any
VOC vapours. The centrifuge 4 would conventionally be
enclosed so that vapour release is no problem there.
[0024] The oil feed 8 output from filter 7 is then inject-
ed with water at a point 10 in a pipeline just prior to a
first centrifugal pump (not shown), so that the water pro-
duces an emulsion 11. Subsequently, at a point 12 in
the pipeline, 98% sulphuric acid 13 is injected just ahead
of a second centrifugal pump (not shown), and the mix-
ture of materials is then allowed to stand in a first reac-
tion vessel 14 for about one hour to allow reactions to
proceed (alternatively in a continuous process a suffi-
ciently large pipeline is used in lieu of vessel 14 to pro-
vide a residence time between its ends of about an
hour).

[0025] The reaction product 15 in a pipeline from ves-
sel 14 is then treated by injection with a de-ashing and
de-emulsifying chemical 16 and then stored in a second
reaction vessel 17 for around one hour to enable de-
emulsification and other processes to proceed.

[0026] The material 18 leaving the vessel 17 compris-
es a treated oil phase together with an aqueous phase
and semisolid waste material. It is passed into a three-
phase high speed centrifuge 19, which separates the
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aqueous phase 20 for purification and recycling to the
water injection point 11, the semisolid waste 21 for dis-
posal, and the treated oil phase 22.

[0027] At this point the treated oil phase 22 is amply
clean enough for use as a fuel oil. Nevertheless, it may
contain some residual acidity, and in a preferred ar-
rangement the phase 22 is treated (not shown) with a
caustic solution to neutralise this acidity. Furthermore,
whether or not there is any preceding caustic treatment,
the fuel oil phase 22 will commonly still contain some
water and some relatively volatile VOCs, and at least in
some circumstances this is undesirable. Therefore, as
shown, as an optional additional stage, the treated oil
phase 22 is passed into a flash vessel 25 where water
and other relatively volatile materials 23 are removed
for disposal, the purified treated oil phase 24 being
passed through the heat exchanger 2 on its way to stor-
age.

[0028] In a preferred arrangement, the aqueous
phase, or at least that part being fed out as effluent, is
also treated with caustic solution.

Claims

1. Apparatus for treating waste oil including first
means arranged to add water to the oil and second
means arranged to add an acidic material to the oil
after the water has been added.

2. Apparatus according to claim 1 wherein the first
means is arranged so that the water forms a disper-
sion or emulsion with said oil.

3. Apparatus according to claim 2 wherein the first
means includes a first mixing device or pump for
forming said dispersion or emulsion.

4. Apparatus according to any preceding claim where-
in at least one of said first means and said second
means is a centrifugal pump.

5. Apparatus according to any preceding claim and in-
cluding storage means arranged to allow the oil to
react with the acidic material.

6. Apparatus according to any preceding claim and in-
cluding means arranged to add a de-emulsifying
and/or de-ashing chemical after the acidic material
has been added, and means for separating the re-
sulting phases to provide an output of a purified oil
phase.

7. Apparatus according to claim 7 and including a flash
evaporator arranged to receive the purified oil
phase and to provide a purified oil product at its out-
put.
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Apparatus according to any preceding claim and in-
cluding means prior to said first means for pretreat-
ing the oil by heating and/or by phase separation.

A method of oil treatment in which water is added
to the oil prior to the addition of an acidic material.

The method according to claim 9 wherein the water
is added in a manner such as to form an emulsion
or dispersion with said oil prior to said addition of
acidic material.

The method according to any preceding claim
wherein said acidic material is sulphuric acid.

The method according to any preceding claim
wherein the oil is permitted to react with the acidic
material for at least 20 minutes, following which a
purified oil phase and an aqueous phase are sepa-
rated.

The method according to claim 12 wherein the oil
is maintained at a temperature in the range 75-95°
C from the addition of said water to the separation
of the oil and aqueous phases.
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