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@ Hydrotreating single unit for processing different combined petroleum fractions coming from

atmospheric and vacuum distillation.

@ Process for the contemporary treatment within a
single unit for desulphurization, denitrification and
aromatic saturation of both petroleum fractions ob-
tained from atmospheric and vacuum distillation,

based on two separate reaction section (22, 28) and
a single heating furnace (37) ubicated between the
two reaction sections (22, 28) operating in parallel on
both sections.
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The technology of low severity hydrocracking
or "Mild Hydrocracking™ (MHC) grew in the early
1980's as application aimed to mest the increasing
demand, coming from the refiners, for a deeper
vacuum distillation fractions (VGO) cleanup and its
molecular-weight reduction, or conversion.

Over the years, the MHC term has been ap-
plied to a wide range of processing conditions and
is now used indiscriminately to describe either low
(compared with conventional hydrocrackers) pres-
sure units, which can be quite severe operations, or
low-conversion units, which can be quite mild oper-
ations.

In this description MHC is used to mean a
moderately low pressure (55-85 Kg/cm2) and mod-
erate conversion (20-45%) operation in which the
the feedstock is mildly upgraded, by catalytic hy-
drogenation and molecular weight reduction, to
lighter fractions.

Tipical characteristic of MHC processes is to
perform  simultaneously  desulphurization, de-
nitrification and moderate hydrocracking within a
single reaction section.

Normal VGO hydrotreating units  (HT),
equipped with standard catalyst (Nikel Molibdenum
or Cobalt Molibdenum) working constantly at their
optimal operating conditions, are not capable to
achieve comparable conversion performances.

On the other hand, running a unit within the
range of said optimal conditions, hydrogenation
capabilities of MHC catalyst become more difficult
to be mantained as VGO conversion increases,
being not possible to compensate the deactivation
due to coke deposits on the catalyst.

Bearing in mind that the MHC technology has
been expressely developed for achieving a mod-
erate hydroconversion in existing VGO hydrotreat-
ing units, once properly revamped (simply by
changing the catalyst and the associated operating
conditions or, more heavily, by changing and/or
adding reactors), it becomes clear what are the
technical and economical problems which arise
from the coercive coexistence of the above dif-
ferent needs partially in conflict.

It it is privileged the hydrodesulphurization
(HDS) activity then it becomes convenient to run
the unit steadily at low severity conditions, and to
compensate catalyst deactivation by moderate in-
creases of the temperature (tipically between 0.5
and 1.5 °C/month).

As previously noted, the optimal conditions of
this asset do not allow to achieve appreciable lev-
els of conversion (MHC catalytic activity requires,
in fact, quite different levels in temperature and
space velocity). By the way, the recent evolutional
trend in commercially available HDS catalysts
shows an increasing activy at lower temperature
which is further widening said gap.
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On the contrary, if it is privileged the conver-
sion, then the more severe conditions, under which
the unit has to be run, will determine an excess of
HDS activity and a subsequent faster catalyst de-
activation with the result of a shorter operating
cycle of the catalyst, more frequent turn down of
the unit and increased operating costs of unit.

Besides, to mantain an appreciable conversion
level it is necessary, on its turn, to provide for a
heavier temperature compensation of catalyst de-
activation (tipically, for MHC catalysts, between 1.5
and 3.0 * C/month).

Normally the problem to evaluate the best
compromise between the above diverging needs
and requirements is solved by refiners on the basis
of the critical factors associated with the plant and
operative configuration, the characteristics and
quantities of processed feedstocks, product speci-
fication and market requirements.

A further element of compromise is due to the
fact that the conversion catalyst, which requires a
higher level of temperature, usually is ubicated
downstream the HDS catalyst in order to utilize the
associated exothermicity.

This makes inevitable to send the sulfidric acid
and the ammonia, resulting as HDS by-products,
on the MHC catalyst. The resulting effect is to
contribute, in addition to the coke formation, to the
progressive deactivation of the MHC catalyst, off-
setting conversion and stability performance which
become dependent of the quality of the feedstock.

Hence the foreclosure, for the most of the MHC
units actually in operation, to the utilization of
zeolite catalysts ( recently developed and present-
ing a greater activity at lower temperatures asso-
ciated with a greater stability). It is known, in fact,
that the different behavior between traditional amor-
phous catalysts (silica-alumina, silica-magnesium)
and zeolite ones is due to the increased acidity of
the latest and thus their greater vuinerability to the
effect of the ammonia.

At present time, notwithstanding that in order to
counteract this problem a "second generation” of
MHC catalyst with both HDS and MHC functions on
the same catalyst has been developed, the above
mentioned conflict remains practically almost un-
changed as remains unchanged the sensitivity of
conversion and stability performances to the nitro-
gen content of the feedstock.

It is possible then to affirm that MHC technoi-
ogy, although making possible a considerable num-
ber of applications with reduced capital investment,
underlies to a sort of "operating dualism” arising
from the overlap of different targets (conversion
and desulphurization) each other partially in conflict
for what concerns their optimal operating condi-
tions.
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On the other hand, the costs associated with
the interventions to be carried out, within and exist-
ing HT unit to be converted to MHC, to overcome
such operating dualism would be so hight to make
the overall project being reconsidered and its
cost/benefits ratio compared with those resulting
from more complex alternatives (as f.i. installation
of a thermal or catalitic conversion unit downstream
the existing VGO HT unit).

Obviously, it is clear that such kind of interven-
tions are economically unapplicable in those cases
where the MHC technology is applied to pretreat
the feedstock of an existing conversion unit (for
improving yields and product quality).

As a consequence of the above, the more
economically attractive fields of application for cur-
rent MHC technology can be therefore summarized
in the following two tipical motivations:

- moderate capital investments, or,

- performance improvement of existing Fluid
Catalitic Cracking or Thermal Cracking units.

Nevertheless, more recently, new elements
able to modify the above picture are foreseeable
for the next future.

Law trends for tougher standards on petroleum
products in general, and diesel fuels in particular,
which are pioneered in some contries and will be
sooner or later certainly introduced, under the pub-
lic's opinion enviromental pressure, in a more or
less severe measure in all western countries; those
toughter standards will rappresent the innovative
aspect that will characterize the 1990's and deter-
mine new needs and priorities within the petroleum
refining industry, upsetting current traditional pro-
cessing schemes.

More in detail, for what concerning diesel fuels,
quality improvement trends can be mainly summa-
rized as follows:

- progressive sulphur content reduction to 0.1-
0.05%;

- progressive aromatics content reduction to
20% (and even to 10% in some areas):
Above targets has as common denominator
the consciousness that, in the next future, it
will be mandatory to process light gasoils,
coming from topping units and/or from con-
version units, under more severe conditions
than those actually performed.

In fact, as revealed by several specific studies
on the matter, the presence of sulphur compounds
in middle distillates (240-400°C) is characterized
by a wide variety of degrees of reactivity.

The major part of the refractory sulphur com-
pounds is identified in the 330-380 ° C boiling range
as alkylated dibenzothiophenes.

These compounds remains practically untouch-
ed when operating under tipical process conditions
of conventional hydrotreaters.
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Practically this means that, to meet the above
mentioned sulphur levels, gasoil boiling enpoint has
to be lowered, in the most of cases, around to
340 °C or, alternatively, specific HT unit designed
for operating under more severe pressure has to
be provided.

This same conclusion is reached facing the
problem of the reduction of the aromatics content
in the gasoils.

Aiso in this case the suitability of existing
gasoil HT unit appears, in the most of situations,
not possible (unless the use, for achieving low
pressure hydrogenation, of noble metal catalyst in
a 2-stage process) so it becomes obligatory, also
for this case, to process light gasoils under more
severe conditions.

The resulting limitation of the range of gasoils
processable through the existing HT units rappre-
sents, in the most of cases, a new element upset-
ting traditional consolidated costs/benefits ratios of
the current petroleum processing industry.

To give a rought indication, in practical terms,
of the above it is possible to say that for a modern
and well equipped refinery operating competitively
on the international market to lower sulphur content
in gasoil from 0,30 wt% to 0.15 wit% means addi-
tional costs of about 1 cent/liter, while the cost for
reducing the maximum aromatics content from 30
vol% to 20 vol% is estimated around 3 cent/liter
which is near to quadruple for contents near to 10
vol%.

This situation outlines economical margins for
the development of a new generation of gasoil HT
units designed with the aim to recover large frac-
tions of virgin or conversion distillates, making
them suitable for the formulation of the high quality
"enviromental" gasoil and to compesate, in such
way, refinery flexibility which otherwise would be
compromized.

Basically, the hydrotreament processes today
existing in the petroleum industry can be summa-
rized as follows:

- units designed for the desulphurization, de-
nitrification and moderate catalytic conversion
of vacuum distillates, not able to process also
atmospheric distillates;

- units designed for the desuphurization and
denitrification of atmospheric distillates, not
able to process vacuum distillates;

- units designed or adapted to desulphurize
and denitrificate atmospheric or vacuum dis-
tillates by processing them alternatively in
processing campaigns.

In accordance with FR-A-2 433 944, it is also
known a process for the treatment, in a single unit,
of heavier petroleum fractions for achieving a
previuosly determined level of conversion. Said
process, which employs two reaction sections
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served by two separate preheating furnaces each
having a specific purpose, has the first furnace
operating on the untreated feedstock.

The process, according to this invention, has
the aim not only to realize, within a single unit, a
VGO MHC process and the deep desuiphurization
of light gasoils but also to overcome the above
mentioned operating dualism which so heavily is
conditioning plant operation management on exist-
ing MHC units.

The process in fact, according to this invention,
make it possible:

- to desulphurize, denitrificate and dearomatize
a wide variety of ligh gasoils (straigh-run
and/or from conversion units) making them
suitable to the most severe standars actually
foreseen for sulphur and aromatics content in
diesel fuels;

- to desulphurize and hydrogenate fractions of
vacuum distillates giving them not only good
"crackability" characteristic, useful for a pos-
sible further stage of conversion, but also
providing an efficient denitrification of the
same fractions.

- to fully utilize the newer HDS catalysts, more
active and stable at lower temperature, with-
out affecting the conversion;

- to be able to utilize zeolite conversion cata-
lyst, that are more active than the traditional
MHC ones; this because the poisoning by-
products (NH3 add H2S), that would cause
an inacceptable deactivation rate on such
catalysts, are previously removed from the
feedstock;

- to operate continuously in segregated and
optimized mode the HT and MHD functions
in paraliel, free from the above mentioned
inconsistence of diverging needs;

- to mantain a good selectivity toward the pro-
ducts also compensating possible low effi-
ciency fractionation performances of the up-
stream distillation units, and/or possible cut
point fluctuations of the feedstock;

At last, it has to be noted that the presented
process, for its innovative characteristics, rappre-
sents a profitable opportunity for those small
hydroskimming refineries runned with high oper-
ative flexibility, to become, in short time and with
moderate capital investments, more competitive if
compared with larger and more sophisticated in-
dustrial complexes with whom, otherwise, in view of
the additional costs required to meet the above
more severe gasoil specifications, the competion
would be practically foreclosed.

Basically, according to this invention, the pro-
cess consist of a single unit which is able to
perform desulphurization and denitrification treat-
ment of both atmospheric and vacuum distillates
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and, at the same time, a conversion treatment of
the heavier fractions with a separate and indipen-
dent control and management of the operating pa-
rameter of each treatment.

Such process consist of:

- two separate reaction sections, one process-
ing all the feedstock coming from either at-
mospheric distillation or vacuum distillation
the other processing the bottom of the vacu-
um distillation unit,

- a single furnace installed between the two
reaction section and operating on both in
paraliel,

- a single section for the product fractionation
cosisting of two parts: atmospheric and vacu-
um distillation,

- a phase separator in which the vapour, ob-
tained by heating in the furnace stream com-
ing from the vacuum bottom, is returned to
the vacuum distillation column, after the sep-
aration from the liquid fraction which is partly
send to the conversion reactor and partly to
preheat the desulphurization reactor,

- equipments for the removal of the gaseous
contaminants (NH3 and H2S) produced in the
desulphurization reactor, before feeding the
conversion reactor.

The technical and economical advantages of
the process, according to this invention, are below
explained.

While the worldwide demand for petroleum
products is expected to increase, as the need for
their better quality, now the petroleum refining in-
dustry is facing, for enviromental reasons, increas-
ing difficulties to add the refining capacity neces-
sary to meet the above mentioned growing de-
mand.

The obvious consequence of the above is the
convenience to make the best possible use of
existing refining capacities, realizing more appro-
priate less-expansive technological upgradings in-
stead of draw efforts to costly and more en-
viromental concerned erection of new refineries.

it is just within such scenario the presented
process can achieve substancial opportunities.

As previously stated the process rappresents a
significant low-cost tool for the technological up-
grading of tipical small hydroskimming refineries
allowing to meet the most stringent product-quality
standards today requested by the international
market and assuring, at the same time, process
profitability by enhancing the yields of more valu-
able products, gasoil in particular, on processed
crude.

According to this invention, in fact, it becomes
possible to perform desulphurization-denitrification
treatment of both atmospheric and vacuum dis-
tillates and, at the same time, conversion treatment
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of the heavier fractions within a single process unit,
allowing their separate and indipendent operating
control.

Moreover, the process has been also devel-
oped in such a way as to minimize liquid or gas-
eous pollutant effluents.

The resulting effect is to realize, in a single
step, some of the most important processing
stages, which are mandatory for a modern refinery,
extending the possibility of their implementation
also to those small refineries where, due to their
low-scale processing capacity, would not be
achievable enough cash flow to balance the capital
costs involved in technical solution considering
separate process units .

In addition, due to its reduced area require-
ments, the process has the characteristic of being
attractive expecially for those refineries presenting
space availability limitation for new plants as usu-
ally happens in those ones ubicated close to urban
areas.

In this application we refer for heat exchanging,
catalytic and fractionation sections to known tech-
nical solutions. What is the innovative subject mat-
ter of this invention is the original combination of
said known technical elements and the process
conditions which have been conceived to perform
in a flexible way all process functions concentrat-
ing, in case of plant of limited capacity, all process
heat requirements in a single heating fournace.

Furthermore, by this process, it becomes pos-
sible to achive good performances and competitive
plant arrangements also in those refineries present-
ing low efficiency crude fractionators, once it has
been improved the efficiency of vacuum section
only.

Summarizing what has been already explained,
the process, according to this invention, allows:

- to realize, in a separate continuous asset and
balancing hydrogen consumption with the
quantity available within the refinery, a deep
desulphurization-denitrification treatment of
the heavier fractions (VGO) followed by their
mild hydrocracking conversion;

- to minimize the production of pollutant ef-
fluents to be processed in auxiliary service
units (off-sites);

- a noticeable reduction of the aromatics con-
tent in gasoil fractions which otherwise would
not be suitable to meet the expected diesel
future requirements;

- to overcome problems due to space limitation
or situations presenting tight lay-out con-
straints for new plants installation (f.e. in sites
close to urban areas);

- the utilization of the newer, more active
and/or selective catalysts commercially avail-
able, each at its optimal operating conditions
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(so reducing deactivation rate and operating
costs) due to the segregation, realized by the
process, of the desulphurization-denitrogena-
tion treatment from the catalytical mild hydro-
conversion section;

- the preservation of optimal operating con-
dition in each reactor separately not only
during the start-up conditions, but also
through the operating cycle being possible
the variation of process conditions (f.e. as to
compensate catalyst aging) irrespective from
feedstock quantity/quality and process ther-
mal integrations;

- an attractive opportunity also for more com-
plex refineries: the process, in fact, producing
a hydrotreated vacuum distillate with good
paraffinic characteristics, can be succesfully
implemented upstream an existing conver-
sion unit (f.i. catalytic or thermal cracking)
giving both vyield and product quality en-
hancement. In particular, in case of a thermal
cracking unit, said distillate would eliminate
pollutant emissions and unpleasant smells
normally produced in such processes.

The process, according to this invention, is
illustrated in principle in the flow diagram of Fig.1
in which appear:

- 1 :feed pump (1st stage) ,

2 : heat exchanger feed/light gasoil from 4,

3 : heat exchanger feed/light gasoil from §,

- 4 : heat exchanger feed/light gasoil from 8,

5 : heat exchanger feed/gasoil from 9,

6 : heat exchanger feed/residue to battery

limits,

- 7 : pump for residue from 38 to 11,

- 8 : pump for light gasoil from 10,

- 9 : pump for light gasoil from 11,

- 10 : vacuum distillation column,

- 11 : gasoil side stripper reboiler,

- 12 : preheated feed surge drum,

- 13 : feed pump (2nd stage),

- 14 : hydrogen recycling compressor,

- 15 heat exchanger feed/off-gases from 24,
- 16 : heat exchanger feed/residue from 25,

- 17 : heat exchanger feed/off-gases from 23,
- 18 : heat exchanger feed/effluent 22 and 28,
- 19 : heat exchanger feed/residue from 27,

- 20 : product fractionator,

- 21 : gasoil side stripper,

- 22 : hydrodesuiphurization reactor,

- 23 : 1st hot separator,

- 24 : 2nd hot separator,

- 25 : heat exchanger residue from 11/hydro-

gen from 14,

- 26 : heat exchanger effluent from 28/hydro-

gen from 2§,

- 27 : pump for liquid effluent from 38 to 19

("hot oil" circuit)
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- 28 : mild hydrocracking reactor,

- 29 : heat exchanger gaseous stream from
41/liquid effluent from 31,

- 30 : trim cooler gaseous stream from 29 to
31,

- 31 : cool separator,

- 32 : hydrogen recovery and purification sec-
tion adopting the known technology of water
and subsequent amminic gas scrubbing,

- 33 : off gas condenser,

- 34 : reflux drum,

- 35 : pump for naphtha product to battery
limits and reflux to 20,

- 36 : pump for residue from 10 to 37,

- 37 : heating furnace,

- 38 : phase separator of the residue from 37,

- 39 : surge pump to 28,

- 40 : hydrogen make-up booster compressor,

- 41 : heat exchanger gaseous stream from
15/hydrogen from 14,

According to the above, the conceptual operat-
ing scheme of the process is as follows.

The process feedstock a, a mix of variable
ratios of petroleum atmospheric and vacuum dis-
tillates, is sent by the first stage feed pump through
the first series heat exchangers 2, 3, 4, 5, and 6
operating at a lower pressure for a first preheating.

The preheated feedstock, recovered in the
surge drum 12, is therefore pumped and mixed
with the hydrogen coming from the recycle com-
pressor 14, previously preheated in the heat ex-
changer 24.

The feed mixed with hydrogen b is further
heated through the second series of heat exchang-
ers 15, 16, 17, 18, and 19 which are under higher
pressure.

The feedstock is therefore sent to the first
reactor 22 where hydrodesulphuration, denitrifica-
tion and dearomatization reactions of the feedstock
take place.

The effluent from the reactor 22, once mixed
with the effluent from the reactor 28 and cooled in
the heat exchanger 18, is sent to the first hot
separator 23.

Here a phase separation takes place, the liquid
phase d is sent, under pressure control, to the
product fractionator 20, while the off gases e, par-
tially condensed in the heat exchanger 17, are sent
to the further hot separator 24.

The liquid phase obtained from the hot separa-
tor 24 f is also sent to the product fractionator 20
while the off gases g are cooled and condensed
through the heat exchangers 15, 41, 29 and 30 and
sent to the cool separator 31.

The liquid h obtained from said cool separator
31, after contributing to cool off-gases g in the heat
exchanger 29, is sent to the top section of the
product fractionator 20. The gaseous phase ob-
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tained from the cool separator 31 is fed to a known
system of gas scrubbing for the recovery of the
hydrogen to be recycled and the concentration of
the sulphidric acid and ammonia coming from the
reactor 22 (to be sent to a further sulphur recovery
plant).

The recovered hydrogen j, once purified from
sulphur and ammonia, is send to the recycle com-
pressor 14 together with the high purity hydrogen
of make up.

Hydrogen purity level in the overall treat gas w
sent to the recycle compressor 14 is mantained by
controlling the purge gas x volume.

The off gases | from the fractionator 20 are
condensed in the cooler 33, collected in the reflux
drum 34 from where uncondesable gases are sent
to battery limits (for their purification before their
use as refinery fuel gas) while the condensate
naphtha is partly recycled and partly sent to bat-
tery limits to a known stabilization debutanizing
treatment, to be ubicated downstream pump 35.

From the product fractionator 20 a gasoil m is
also taken. This gasoil is further stabilized in the
side stripper 21, utilizing the heat obtained by the
reboiler 11 from hot vacuum residue, and sent to
the battery limits as stabilized product g by pump
9 through the heat exchangers 5 and 3.

The bottom stream p of the main fractionator is
sent direcly to the vacuum distillation column 10
for a further light gasoil recovery. The recovered
gasoil s is partly used to wash the upper section of
the vacuum column itself and partly sent to the
battery limit after its quenching through the heat
exchanger 2.

The residue z obtained from the vacuum dis-
tillation column 10 is sent by the pump 36 to the
heating furnace 37 and then, under pressure con-
trol, to the separator 38. Here the vapours y ob-
tained are returned, under temperature and pres-
sure cascade regulation, back to the vacuum dis-
tillation column where they condense giving the
heat required for the vacuum distillation.

The liquid effluent r coming from the phase
separator 38 is sent:

- partly, by pump 7, to the battery limits for
tankage, previuos its quenching through the
reboiler 11 and the heat exchangers 11, 25,
16 and 6;

- partly , by pump 27, into the "hot oil" circuit
for controlling, by the heat exchanger 19, the
inlet temperature of the desulphurization re-
actor 22 and then, by pump 36, to the heat-
ing furnace 37 inlet again;

- partly, by pump 39, to the reactor 28 for its
conversion to lighter products previous the
addition with the treat gas w coming from
recycle compressor 14 and preheated
through the heat exchangers 25 and 26.
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The special mechanical design of said phase
separator 38, on the immediate downstream of the
heating furnace 37, will allow to pump the effluent r
notwithstanding its closeness to boiling conditions
avoiding the need of a further quench, to prevent
pump cavitation problems, and subsequent further
heating to meet reactor 28 inlet temperature con-
ditions.

The effluent from the reactor 28 is then mixed
to the effluent from the reactor 22, as previously
said, sent to preheat the feedstock in the heat
exchanger 18 and then to the sequence of separa-
tors 23, 24 and 31 for the hydrogen recovery and
products separation.

A partial recycle for a further conversion of the
heavier fractions is thus obtained in the following
way: heating furnace 37 - flash separator 38 -
pump 39 - mildhydrocracking reactor 28 - heat
exchanger 18 - series of separators in cascade 23,
24 and 31 - fractionator 20 - vacuum distillation
column 10 - pump 36. Such partial recycle is
directly conditioning overall conversion, products
characteristics and related parameters (as hydro-
gen availability, space velocity, and so on).

As alternative to the above it is also possible to
provide the effluent from the reactor 28 to be
mixed with the charge feed of the reactor 22 in-
stead of to be mixed with its effluent. This would
allow to further desulphurize and hydrogenate the
heavier fraction coming from the reactor 28.

Claims

1. Process for the hydrotreatment of both petro-
leum fractions obtained from atmospheric and
vacuum distillation, which at present time are
processed respectively in:

- units for desulphurization, denitrification
and moderate catalytic conversion and
aromatic saturation of vacuum distillates
only (with the exclusion of atmospherical
ones),

- units for desulphurization and denitrifica-
tion of atmospheric distillates only (with
the exclusion of vacuum ones),

- units for desulphurization and denitrifica-
tion processing alternatively vacuum or
atmospheric distillates,

provided with two separate reaction sections
(22, 28) and tools for the segregation, down
stream the first reactor (22) of the catalyst
contaminant by-products (NH3, H2S) before
entering the second reactor (28).

characterized by that, within a single unit,
desulphurization, denitrification and aromatic
saturation are provided for both atmospheric
and vacuum distillates, which are coprocessed
together, as the catalytic conversion of the
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heavier fractions providing also a separate and
indipendent control of the operating parameter
of each treatment and consisting of:

- two separate catalytic reaction sections
(22, 28), one (22) treating all the atmo-
spheric and vacuum distillates in the
feedstock, the other (28) treating the resi-
due (2) coming from the the vacuum
distillation column (10),

- a single heating furnace (37) ubicated
between the two reaction sections (22,
28) operating in parallel on both sections,

- a single product fractionation section
consisting of atmospheric and vacuum
distillation sub-sections,

- a phase separator (38) to split the hot
residue (z) coming from the furnace (37)
into a gaseous stream (y), to be sent
back to the vacuum distillation column,
and a liquid heavier part to be charged to
the hydroconversion reactor (28) and to
be used to preheat the feedstock for the
hydrodesulphurization reactor (22),

Process according to claim 1, characterized
by that the conversion section (28) is charged
with feedstock which has been previously de-
sulphurized, denitrogenized and stabilized by
vacuum distillation (22, 20, 10) for improving
catalytic selectivity, conversion and perfor-
mance stability.

Process according to claim 1, characterized
by that both catalytic sections (22, 28) are
integrated with a single two-staged product
fractionation section, where the first stage is
operating under pressure, for a further product
purification from contaminants while the sec-
ond stage is under vacuum for a deeper recov-
ery of gasoil fractions.

Process according to claim 1, characterized
by that a single furnace (37) provides all the
necessary heat for the vacuum distillation col-
umn (20), for the hot-oil circuit which controls
the inlet temperature at the desulphurization
reactor (22) and for preheating the inlet stream
to the conversion reactor (28).

Process according to claim 1, characterized
by fact that the sole heating furnace (37) is fed
with a hydrotreated feedstock.

Process according to claim 1, characterized
by fact that it is provided the installation of a
phase separator (38) arranged in such a way
that the withdrawal of its liquid effluent r is
made possible notwithstanding its closeness to
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boiling state conditions.

Process according to claim 1, characterized
by that it allows the utilization of a wide range
of different catalysts including those, more
selective, presenting tight feedstock quality
constraints (as zeolites).
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