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(54) PROCESS FOR REGENERATION OF WASTE OILS

(57) A process for the regeneration of waste oils is
disclosed, comprising a fractioned distillation in a packed
column (21) and hydrorefining and grinding of bitumen
and any sediment from other steps, said grinding yielding
a liquid fraction, collected as product, and a solid fraction,
recycled to the first process steps. The oil to be regen-
erated is then fed to the process divided into two separate
fractions, a better-quality one and a lower-quality one,
containing more impurities, said better-quality fraction
undergoing flash distillation, centrifugation and dehydra-
tion, to then be sent to the distillation packed column (21),

while said worse-quality fraction undergoes homogeni-
sation, grinding and decanting, the liquid phase which is
obtained following these operations being mixed with the
better-quality fraction and the solid phase being recycled
to the homogenisation step.

A plant for the implementation of the process is also
disclosed. Such a plant comprises a packed distillation
column (21) and a reactor (27) for hydrorefining and has
two feeds (1; 2) of oil to be regenerated and at least one
grinding unit (5) of the solid sediments and at least one
centrifugal separator (13).
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Description

[0001] The present invention relates to a regeneration
process for waste oils, in particular mineral oils, aimed
at achieving the enhancement of the same oils, with a
lower power consumption compared to conventional
processes.
[0002] Lubricating oils have been used for a very long
time in almost all the fields of mechanics to allow engine
parts or the like to slide on each other. A classic example
is that of oil used in internal combustion engines to help
the sliding of the pistons in the cylinders, without the me-
chanical parts getting stuck into one another.
[0003] Lubricating oils are often used in machinery in-
volving very fast relative sliding movements of their parts.
Because of this, in addition to other aspects, lubricating
oils frequently undergo temperature changes, which are
in some cases remarkable. For this reason, oils undergo
chemical reactions of various kinds and their nature is
altered. As a consequence, reactions such as cleavage,
dehydration, dehydrogenation, condensation, etc. take
place. An example of such a reaction is the dehydrogen-
ation-dehydration of oils, which leads to the formation of
carbon in the form of carbon black. In some cases, the
formation of asphaltenes and bitumens also occurs. Fur-
thermore, the oils can contact other substances, such
as, for example, metallic and/or ceramic particles, thus
remaining inside the oil itself. Moreover, it is not uncom-
mon that spurious substances, such as various types of
polymers, get mixed with oils, since their use and/or col-
lection after use do not always take place in an appro-
priate manner and with precautions aimed at avoiding
the introduction of foreign substances and obtaining a
quality waste.
[0004] The above-mentioned and other transforma-
tions determine the deterioration of the physical and
chemical features of the oil, making it eventually harmful
for the machines inside which it is used, because the
foreign substances inside the oil significantly increase
friction. Therefore, it is appropriate to replace the oil with
fresh oil after a certain period of use, so as to avoid per-
formance reduction ore even breakage of mechanisms.
[0005] Waste oil normally contains a number of toxic
substances, for which reason it cannot be simply dis-
charged into the environment, but must be treated to re-
duce its environmental impact. The regeneration of waste
oils has thus emerged as a solution allowing to reduce
waste and the resulting environmental impact.
[0006] The first plants for re-refining waste oils date
back to the 60s of the twentieth century, when environ-
mental awareness began to develop and spread. Given
the high costs to obtain freshly refined oils and because
of the increase in consumption of these oils, the regen-
eration of waste oils has been gaining important market
shares over time.
[0007] The establishment of mandatory consortia re-
sponsible for the collection of waste oils has also made
easily available the material to be treated - the actual raw

material of these processes -, now widely accessible at
a good price, although its quality is sometimes quite poor;
in particular, there are types of quality waste which can
be quite different from each other. This type of market
has significantly expanded over the years. About a third
of waste oil is properly collected by the consortia and
sent to regeneration or to other treatments to make it
harmless, the rest being improperly dispersed in an un-
controlled manner into the environment and being a
source of pollution or, in any case, lost in its service cycle,
with a remarkable economic damage as well.
[0008] The typical yield of a regeneration process,
starting from 100 kg of waste oil to be sent to the process,
is now always around 60 kg of regenerated oil (base for
lubricants), 20-25 kg of fuel and 20-25 kg of bitumen.
[0009] Historically, the first processes were those with
sulphuric acid or with liquid propane. In other words, oils
are treated by adding sulphuric acid or propane, so as
to eliminate a large part of impurities contained in waste
oils. However, the process involving the use of acid has
been virtually abandoned, due to the considerable pol-
lution problems it entails.
[0010] The process with sulphuric acid causes the for-
mation of acid sludge, which retains non-negligible
amount of oil and also contains polymeric compounds
and heavy metals. This sludge is difficult to dispose of;
its disposal generally occurs in landfills, preferably after
neutralisation, which, however, increases the volume of
the sludge itself. The solution of sludge combustion has
been tested, but turned out to be impractical.
[0011] Other processes, starting from the already men-
tioned one that makes use of propane, were thus devel-
oped.
[0012] The step of acid treatment is completely re-
placed by clarification with liquid propane. The chosen
hydrocarbon is propane for being easily liquefiable and
having a low density once liquefied. It therefore acts as
fluidifying agent on oils to which it is added, so as to allow
the separation of a high-density phase - containing high
molecular weight polymers and heavy metals - from a
second fraction, constituted by clarified and dehydrated
oils. The propane is then removed and recycled by mixing
with the in-fed oils.
[0013] A hot filtration is then performed, allowing the
recovery of a gaseous fraction. Discoloration and deo-
dorisation of the content are the final steps.
[0014] However, this process allowing to achieve high-
er yields still has some disadvantages. First of all, han-
dling propane can be dangerous for plant workers. More-
over, a part of the propane is trapped in the asphalt; this
presence excludes the use of the obtained bitumen for
the construction of roads, with considerable market lim-
itation and consequent economic damage. As a result,
the bitumen fraction in this process is simply a waste to
dispose of and cannot be enhanced. Finally, the process
itself is much more expensive than the process with sul-
phuric acid.
[0015] In more recent years, a new type of process has
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been introduced, according to which waste oils are sent
to the axial rotor of a distillation column and are sprayed
by said rotor on the inner walls of the column, kept at a
high temperature by a diathermic fluid flowing through
some ducts. In contact with the heated walls, the vapor-
isable fraction evaporates, while the heavier fraction re-
mains in the liquid phase. Fractions are then collected
and further fractioned in a subsequent fractioning col-
umn, which is divided in further cuts inside a subsequent
fractioned distillation column. The yields of this process
are important, but a pre-treatment is required to purify
the waste oils.
[0016] EP 0 618 959, of the same Applicant, discloses
a process for re-refining waste oils, in which said oils are
contacted with a basic reagent and heated to remove
contained water, polymers and heavy metals are sepa-
rated and fractioned distillation is performed in a packed
column, in order to obtain one or more base fractions for
lubricant, followed by discoloration. The basic reagent is
a strong base, water is removed together with a more
volatile fraction in a preliminary step of flash distillation,
while polymers and heavy metals are removed mostly
by decanting. However, the packed distillation column
tends to become clogged by solid residues, still contained
in the oil to be fed inside the same. Furthermore, the flash
distillation column entails high operating costs.
[0017] Recently, the same Applicant filed the Italian
patent application no. MI2015A 000626 for a process
which, starting from that of EP 0 618 959, provides for a
centrifugation step of the oil to be regenerated between
the step of flash distillation and the step of packed column
distillation. The pressure inside the packed distillation
column is adjusted through a liquid-ring pump, obtaining
a cleaner product and a reduced number of interventions
to regenerate the distillation column.
[0018] WO2004/033 608 discloses a process and a
device for the treatment of waste oils, which includes a
preliminary separation by decanting of at least one frac-
tion of the water and one fraction of solid particles (sed-
iments), a pre-heating of the oily phase from the decant-
ing step and centrifugal separation of the oil, preheated
to a temperature below the boiling point of water, followed
by the separation of water and other pollutants. The prod-
uct obtained, however, is not reused to produce new lu-
bricant bases, but is fed to a combustion step, along with
other hydrocarbons, therefore with no enhancement of
the same.
[0019] WO96/00 273 discloses a process of reclama-
tion of waste oils, with a view to their reuse. According
to this document, waste oil undergoes a centrifugation
as it is to remove solid matters; the output oil is then
contacted with diammonium phosphate and/or oxalic ac-
id at a temperature between 60 and 85-90°C and is then
subjected to a new centrifugation to separate oil and wa-
ter. There are no distillation steps.
[0020] In all the processes just examined, next to the
lubricant base - which is the most refined product - im-
portant quantities of bitumen and asphalt are obtained

and normally sold for basic uses, such as the construction
of paved roads.
[0021] In order to enhance the bitumen fraction as well,
the Applicant has filed, simultaneously with the patent
priority of which is here claimed, an Italian patent appli-
cation referring to a process for the regeneration of waste
oils, comprising a flash distillation step of oil to be regen-
erated, a decanting step of the heavy fraction, a distilla-
tion step in a packed distillation column, allowing to pro-
duce an oil fraction to be sent to hydrorefining and a bi-
tumen fraction. In this process, the bitumen fraction out-
put as a tail from the distillation step is ground, the liquid
fraction that is obtained after this grinding being collected
as bitumen and the remaining solid fraction being recy-
cled to the decanting step.
[0022] In all of the above-mentioned processes, there
is a relatively high power consumption and it would be
desirable to reduce it, even by the slightest degree.
[0023] FR 2 787 118 discloses the recovery of high
value-added additives, while enhancing the distillation
tails, resulting in a high viscosity index oil by low-temper-
ature fractioned distillation.
[0024] DE 2 605 484 discloses a process for making
waste mineral oil reusable, which involves heating the oil
to a temperature of 204-427°C, at a pressure between
35,2 and 246 kg/cm2 and thereafter separating the foam
that forms.
[0025] DE 69 524 533 relates to a process for the pu-
rification of a waste mineral oil, comprising the steps of
dehydration, vacuum distillation, solvent extraction and
hydrorefining. Dehydrated oil is directly distilled under
vacuum; the distillation tail is subjected to extraction with
solvents; the output from these treatments is subjected
to hydrorefining.
[0026] JP 1988 0 291 191 describes a treatment proc-
ess of oily residues in a steel mill, involving grinding of
steel mill residues separated from oil and their combus-
tion to produce ferric oxide.
[0027] The object of the present invention is to propose
a process allowing to obtain lubricant bases and good
quality bitumen, possibly reducing the required power
consumption, thus overcoming the drawbacks of the prior
art. This task is achieved, according to the present in-
vention, by a process for the regeneration of waste oils,
which provides a fractioned distillation in a packed col-
umn and hydrorefining of the oil and the grinding of sed-
iments, characterised in that the oil to be regenerated is
fed divided into two separate fractions, a better-quality
one and a lower-quality one containing more impurities,
said better-quality fraction undergoing flash distillation,
centrifugation and dehydration, to be subsequently sent
to the distillation packed column, while said worse-quality
fraction undergoes homogenisation, grinding and de-
canting, the liquid phase which is obtained following
these processes being mixed with the better-quality frac-
tion and the solid phase being recycled to the homoge-
nisation step. The subclaims disclose further preferred
embodiments.
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[0028] The present invention is now described in great-
er detail, making reference to the accompanying draw-
ings, wherein:

fig. 1 is a diagram representing a first embodiment
of the present invention;
fig. 2 is a diagram representing an alternative em-
bodiment of the present invention; and
fig. 3 is a block diagram representing a part of a fur-
ther alternative embodiment of the present invention.

[0029] A first embodiment of the present invention is
represented in fig. 1. According to the present invention,
the oil to be regenerated is divided, at the time of acqui-
sition, into two fractions, a better-quality one and a worse-
quality one. Normally, the worse-quality fraction contains
substantial quantities of foreign matter, such as, for ex-
ample, polymers and similar pollutants, while the better-
quality fraction exhibits a low or even negligible content
of solid matter, such solid substances being mostly car-
bon residues, related to oil impairing in its use. In partic-
ular, for the purposes of the present invention, the better-
quality oil fraction to be regenerated has a total sediment
of a maximum of 3% by volume, a minimum viscosity at
50°C of 1.8°E, a maximum sulphur content of 1.5% by
mass, while the worse-quality oil fraction to be regener-
ated has a total sediment in an amount greater than 3%
by volume, a minimum viscosity at 50°C of 1°E and a
maximum sulphur content equal to 3% by mass.
[0030] The worse-quality fraction is fed to the plant at
1, while the better-quality fraction is fed at 2. The fraction
1 then enters a mixer 3. The mixer 3 mixes and homog-
enises the incoming oil, so as to disperse the impurities
within it in a uniform manner, thus reducing to a minimum
the possible phase separations. In view of this, it is pos-
sible to arrange an emulsion treatment. The mixed and
homogenised fraction output from the mixer 3 is sent to
a grinding device 5 through pipeline 4. The grinding de-
vice 5 can be of any known type. Instruments such as
ball mills and wedge mills are preferred. Preferably, said
grinding device 5 is a ball mill, easy to use and allowing
to achieve excellent results. The device 5 breaks and
opens solid particles contained in the oil to be regener-
ated, thus making available more oil, contained within
the particles themselves. A pipeline 6 sends the ground
fraction to a decanter 7. The floating part in the decanter
7, essentially containing a liquid, exits through a pipeline
8, while the part on the bottom of the same decanter 7,
containing mainly solid sediments, therefore pollutants,
exits through a pipeline 9 which brings it back to the mixer
3.
[0031] Regarding the better-quality fraction 2, it is, first,
fed to a flash distillation column 10. The column 10 is
operated at a pressure of about 250 torr and a temper-
ature of about 130-140°C, slightly higher than the water
boiling temperature, to remove as much water as possi-
ble from the oil to be regenerated. The aqueous fraction
leaves the column 10 through the outlet 11. Instead, the

fraction containing the oil to be regenerated comes out
of the pipeline 12, in which the liquid from the pipeline 8
flows, and is fed to a centrifugal separator 13. The cen-
trifugal separator 13 outputs two flows: a flow 14, con-
taining mostly solids sediment, which is sent to the mixer
3, and a second flow 15, containing the fluid to be regen-
erated, that is sent to a dehydration unit 16. Water exits
the unit 16 through a flow 17, while the oil to be regen-
erated exits from a pipeline 18. The drawing shows only
one centrifugal separator 13 and only one dehydrating
unit 16, but it is obvious that there may be more of them,
either in series or in parallel, without departing from the
scope of the present invention.
[0032] The oil to be regenerated inside the pipeline 18,
before being subjected to fractioned distillation, can op-
tionally be subjected to adjustment of its viscosity, ac-
cording to processes known per se to the person skilled
in the art, thus improving its commercial impact. The pipe-
line 18 is fed to a heat exchanger 19, preferably an oven,
bringing the oil temperature to a value higher than 300°C,
preferably to a value between 350 and 400°C. Before
entering the oven 19, the oil to be regenerated can be
sent to a further centrifugal separator, not shown in the
figures. The sediments output from this additional cen-
trifugation step are preferably sent to the mixer 3. A pipe-
line 20 carries the heated oil to a packed distillation col-
umn 21, where fractioned distillation of the oil is per-
formed. The pressure inside the column 21 is adjusted,
preferably, to a value ranging from 8 to 15 torr. In a pre-
ferred variant, in said packed distillation column 21, pres-
sure is adjusted by a liquid-ring pump, allowing to reduce
the clogging of the packing. The tail of the column 21
produces a fraction 22, containing mostly bitumen, which
can be sold or used as such.
[0033] Column 21 also outputs head fractions 23 and
intermediate fractions 24, 25 and 26. The fractions 23,
24, 25 and 26 are then sent to a reactor 27, where a
hydrorefining step is performed, yielding the desired lu-
bricant bases, output at 28. In the processes according
to the prior art, the reactor 27 is normally operated at a
pressure above 80 bar. The fact of having separated the
best and worst fractions at the beginning and having
ground the sediment output from the decanter 7 and from
the centrifugal separator 13 ensures that, with the proc-
ess according to the present invention, one can obtain
similar or even better results managing the reactor 27 at
a pressure of about 60 bars, which implies a considerable
power saving. In case the version of the column 21 com-
prising a liquid-ring pump is used, it is moreover possible
to obtain a remarkable extension of the life of the catalyst
contained in the reactor 27, the duration of which goes
from an average of about 4 months to an average of
about 8 months for its deactivation. There is also a re-
duction of required maintenance for the column 21. This
provides considerable savings, since these catalysts are
mostly based on precious metals.
[0034] According to a variant, the fraction 23, either
subjected to hydrorefining or as it is, can be used within
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the system to operate a cogeneration engine that pro-
vides electric power and steam to the entire system.
[0035] The water from the plant, for example in 11 and
17, can be subjected to an oxidation treatment of its pol-
lutants with wet air (technique known as wet air oxida-
tion), thus allowing to recover steam, to be used in the
plant.
[0036] An alternative embodiment of the present in-
vention is represented in fig. 2. Components identical to
those of the previous embodiment will carry the same
reference numerals. The operating parts identical to
those of the embodiment of Fig. 1 will not be described
again to avoid encumbering the reading and, for them, it
is possible to refer to what previously reported.
[0037] The only difference from the embodiment of Fig.
1 is that the bitumen, leaving the packed distillation col-
umn 21 through the pipeline 22, instead of being used or
sold as such, is subjected to an enhancement process,
which also has the effect to further push the yield in the
lubricating bases produced. The pipeline 22 carries the
bitumen to a mixer 29, which homogenises the bitumen.
The bitumen comes out through a pipeline 30 and is fed
by it to a grinding device 31, completely analogous to the
mixing device 5, already seen previously. The liquid frac-
tion, consisting of a more valuable bitumen which can be
used for more refined uses than normal, as for the pro-
duction of inks, comes out in 32, while the solid fraction
is re-fed to the mixer 3, along with the other sediment
and to the fraction 1, containing the oil of worse quality
to be regenerated.
[0038] Another alternative embodiment is illustrated in
Fig. 3. Even in this case, parts identical to those of the
preceding embodiments have identical reference numer-
als. Even in this case, the common part of the description
is omitted to avoid burdening the discussion.
[0039] Fractions 23, 24, 25 and 26, output from the
packed distillation column 21, are fed to a tank 34 which
acts as a buffer, to allow the subsequent operations to
be carried out discontinuously, load-wise or batch-wise.
[0040] A pipeline 35 feeding a microfiltration unit 36
exits from the tank 34. Two flows are output by this unit.
A pipeline 37 sends the oil fraction to the hydrorefining
reactor 27, from which the produced lubricant bases will
exit. A pipeline 38 removes the solid sediments from the
unit. Optionally the pipeline 38, instead of the waste, can
bring sediments to the mixer 3, increasing the quality of
bitumen produced and its yield. Therefore, between the
step of fractional distillation in a packed column and the
step of hydrorefining, a microfiltration step of the oil in
regeneration is provided.
[0041] The present invention allows to achieve impor-
tant power savings, obtaining high yields and extremely
clean products of high value. In particular, compared to
the prior art processes, not all the oil to be regenerated
is subjected to flash distillation, but only the better quality
fraction. In this way, the column 10 can be of relatively
small size and requires less power for its operation com-
pared to the power that would be required to submit all

the oil to be regenerated to flash distillation. Secondly,
as seen previously, the pressure within the hydrorefining
reactor is maintained much lower for the same perform-
ance, resulting in a lower power consumption for the
maintenance of pressure.
[0042] The present invention also relates to a plant for
the implementation of the process, this plant comprising
a packed distillation column 21 and a reactor 27 for hy-
drorefining, characterised in that it has two feeds 1 and
2 of oil to be regenerated, a worse-quality fraction being
fed to one (1) of said feeds 1, 2 and a better-quality frac-
tion being fed to the other (2) of said feeds 1, 2 and in
that it further comprises at least a grinding device 5 for
grinding solid sediments through which the worse-quality
fraction passes after the feed 1, and after passing through
a mixer 3 and at least one centrifugal separator 13, in
which a fraction 12 is fed, consisting of the oil fraction to
be regenerated, coming from the better-quality feed 2
output by a flash distillation column 10, which is mixed
with the part floating in a decanter 7 which received the
fraction ground in the device 5.
[0043] The present invention has so far been disclosed
with reference to its preferred embodiments, but is not
limited to them, many variants being available to the per-
son skilled in the art, without departing from its scope of
protection, which is defined by the appended claims.

LIST OF REFERENCE NUMERALS

[0044]

1 Worse-quality fraction feed
2 Better-quality fraction feed
3 Mixer
4 Pipeline
5 Grinding device
6 Pipeline
7 Decanter
8 Pipeline
9 Pipeline
10 Flash distillation column
11 Output (of 10)
12 Pipeline
13 Centrifugal separator
14 Flow with solid sediment (from 13)
15 Liquid flow (from 13)
16 Dehydration unit
17 Water flow (from 16)
18 Pipeline
19 Heat exchanger
20 Pipeline
21 Packed distillation column
22 Bitumen fraction (from 21)
23 Distilled fraction (from 21)
24 Distilled fraction (from 21)
25 Distilled fraction (from 21)
26 Distilled fraction (from 21)
27 Hydrorefining reactor
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28 Output (of 27)
29 Mixer
30 Pipeline
31 Grinding device
32 Bitumen
33 -
34 Tank
35 Pipeline
36 Microfiltration unit
37 Pipeline
38 Pipeline

Claims

1. Process for the regeneration of waste oils, which pro-
vides a fractioned distillation in a packed column (21)
and hydrorefining of the oil and the grinding of sed-
iments, characterised in that the oil to be regener-
ated is fed divided into two separate fractions, a bet-
ter-quality one and a lower-quality one, containing
more impurities, said better-quality fraction under-
going flash distillation, centrifugation and dehydra-
tion, to be subsequently sent to the distillation
packed column (21), while said worse-quality frac-
tion undergoes homogenisation, grinding and de-
canting, the liquid phase which is obtained following
these processes being mixed with the better-quality
fraction and the solid phase being recycled to the
homogenisation step.

2. Process as in claim 1), characterised in that the
better-quality oil fraction to be regenerated has a to-
tal sediment of a maximum of 3% by volume, a min-
imum viscosity at 50°C of 1.8°E, a maximum sulphur
content of 1.5% by mass, while the worse-quality oil
fraction to be regenerated has a total sediment in an
amount greater than 3% by volume, a minimum vis-
cosity at 50°C of 1°E and a maximum sulphur content
equal to 3% by mass.

3. Process as in claim 1) or 2), characterised in that
it also provides for a treatment of the emulsions dur-
ing said homogenisation step.

4. Process as in any one of the preceding claims, char-
acterised in that the part on the bottom in said de-
canting step, containing mainly solid particles, exits
from a decanter (7) through a pipeline (9) which
brings it back to the mixer (3).

5. Process as in any one of the preceding claims, char-
acterised in that one flow (14) output from the cen-
trifugation step and containing mostly solids sedi-
ments, is sent to the mixer (3), and a second flow
(15) coming from the same centrifugation step is sent
to a dehydration unit (16).

6. Process as in any one of the preceding claims, char-
acterised in that, before undergoing fractioned dis-
tillation, the oil to be regenerated undergoes a vis-
cosity adjustment step.

7. Process as in any one of the preceding claims, char-
acterised in that the overhead fraction (23) output
from the packed distillation column (21) is used with-
in the plant to operate a cogeneration engine that
provides electric power and steam to the entire plant.

8. Process as in any one of the preceding claims, char-
acterised in that the water leaving the plant under-
goes oxidation treatment of its pollutants with wet air
(wet air oxidation technique), thus allowing to recov-
er steam to be used in the plant.

9. Process as in any one of the preceding claims, char-
acterised in that the bitumen output as the tail from
the packed distillation column (21) is sent to a mixer
(29), which homogenises the bitumen, to be then fed
to a grinding device (31), the solid fraction being re-
fed to the mixing step (3) of the worse quality fraction
fed to the process.

10. Process as in any one of the preceding claims, char-
acterised in that, between the step of fractioned
distillation in a packed column and the step of hy-
drorefining, a microfiltration step of the oil in regen-
eration is provided.

11. Process as in claim 10), characterised in that the
sediments output from the microfiltration step are fed
to the mixing step (3) of the worse-quality fraction
fed to the process.

12. Plant for the implementation of the process, accord-
ing to any of the preceding claims, this plant com-
prising a packed distillation column (21) and a reac-
tor (27) for hydrorefining, characterised in that it
has two feeds (1; 2) of oil to be regenerated, a worse-
quality fraction being fed to one (1) of said feeds (1;
2) and a better-quality fraction being fed to the other
(2) of said feeds (1; 2) and in that it furthermore
comprises at least a grinding device (5) of solid sed-
iments through which the worse quality fraction pass-
es after the feed (1), and after passing through a
mixer (3) and at least one centrifugal separator (13),
in which a fraction (12) is fed, consisting of the frac-
tion containing the oil to be regenerated, coming from
the better feed (2) output by a flash distillation column
(10), which is mixed with the part floating in a de-
canter (7) which received the fraction ground in the
device (5).

13. Plant as in claim 12), characterised in that the bet-
ter-quality oil fraction to be regenerated has a total
sediment of a maximum of 3% by volume, a minimum
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viscosity at 50°C of 1.8°E, a maximum sulphur con-
tent of 1.5% by mass, while the worse-quality oil frac-
tion to be regenerated has a total sediment in an
amount greater than 3% by volume, a minimum vis-
cosity at 50°C of 1°E and a maximum sulphur content
equal to 3% by mass.

14. Plant as in claim 12) or 13), characterised in that
said grinding device (5) is a ball mill.

15. Plant as in any one of claims 12) to 14), character-
ised in that, inside said packed distillation column
(21), pressure is adjusted by a liquid-ring pump.

16. Plant as in any one of claims 12) to 15), character-
ised in that it comprises a second grinding device
(31) for the bitumen output by the packed distillation
column (21).

17. Plant as in any one of claims 12) to 16), character-
ised in that it also comprises a microfiltration unit
(36).

18. Plant as in any one of claims 12) to 17), character-
ised in that between the dehydration unit (16) and
the packed distillation column (21), a further centrif-
ugal separator is provided.
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