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duct from the dewaxing unit serving as the the HDS unit. No common hydrogen
compression This invention relates to a combination process  or energy
saving concepts are employed or sug- for the catalytic dewaxing and
catalytic desulfuri-  gested in the process of U.S. Patent No. 3,894,938.
zation of gas oil.                           5      The present invention
provides a process for Catalytic dewaxing of high pour point gas oils
dewaxing and desulfurizing a gas oil which com- to low pour point No.2 fuel
over a shape-selective  prises: zeolite catalyst of the ZSM-5 family which
selec-   (1) passing a gas oil boiling in the 204[err]C (400[err]F) tively
cracks long-chain normal paraffins, slightly-  to 482[err]C (900[err]F)
range and having a pour point of branched isoparaffins and long-chain
cyclo-   10   above -12[err]C (+10[err]F) and a sulfur content of paraffins
is known in the art (e.g., U.S. Patent No.  above 0.3 weight percent in
indirect heat ex- 3,700,585 and its reisue, Re. 28,398). The catalytic
change relationship with the dewaxed and desul- dewaxing process disclosed
in these patents (also  furized product recovered in step (23) herein,
known as Mobil Distillate Dewaxing or Distillate    (2) passing a first
gaseous stream comprising Dewaxing, MDDW  and DDW, respectively), is   15
hydrogen in indirect heat exchange relationship often followed by a
conventional hydrode-          with the first vapor phase from step (8)
herein, sulfurization process (HDS) to remove sub-         (3) passing the
first gaseous stream comprising stantially all sulfur from the product of
the cataly-  hydrogen from step (2) in indirect heat exchange tic dewaxing
process. The conventional hydrode-    relationship with the dewaxed
effluent from step sulfurization process is usually already present in   20
(7) herein, a refinery; thus, the new catalytic dewaxing pro-   (4) passing
the gas oil from step (1) in indirect cess may be incorporated into the
refinery oper-   heat exchange relationship with the dewaxed ations
upstream or downstream of the HDS pro-      effleunt from step (3), the
heat exchange of steps cess, as required.
(3) and (4) being effective to provide, from the Prior to the development
ofthe catalytic dewax-   25   dewaxed effluent, a first liquid phase having
a ing process, high pour point oils were dewaxed     boiling range of from
166 to 482[err]C (330 to 900[err]F) by a conventional solvent dewaxing
treatment.      and a first vapor phase, Although solvent dewaxing was also
usually          (5) combining the gas oil from step (4) with the followed
by the HDS process, it has been sug-    - first gaseous stream comprising
hydrogen from gested in prior art to first subject the sulfur-con-   30
step (3) to provide the first combined streams, the taining high pour point
gas oils to the HDS        first gaseous stream being provided in an amount
process and then to the conventional solvent      to furnish hydrogen
effective to hydrodewax the dewaxing process (see, e.g., U.S. Patent Nos.
gas oil under the conditions of step (7) herein, 3,520,796  and
3,617,475). U.S. Patent No.         (6) heating the first combined streams
from 3,520,796 claims that this sequence of operations   36   step (5), the
heat provided to the gas oil in steps reduces the pour point of the
product, and U.S.   (1) and (4), the first gaseous stream comprising Patent
No. 3,617,475 that it produces a product    hydrogen in steps (2) and (3)
and the first com- with better hazing characteristics. However, in the
bined streams in step (6) being effective to pro- process sequence of both
patents, the two unit     vide the first combined streams at the hydro-
operations (the HDS and the dewaxer) are used as   40   dewaxing
temperature of step (7) herein, physically and conceptually separate units
con-     (7) contacting the first combined streams from nected only by the
oil base stock entering the HDS  step (6) with a ZSM-5 type zeolite
catalyst under unit and by the desulfurized product of the HDS
hydrodewaxing conditions effective to reduce the unit entering the dewaxer.
The only advantages     pour point of the gas oil to between -12 and
claimed by these patents relate to the final pro-   45   -46[err]C (+10 and
-50[err]F) and provide a dewaxed duct qualities.
effluent, US-A-4,394,249 discloses that substantial         (8) separating
the dewaxed effluent from step process and cost advantages can be attained
if    (4) into a first liquid phase and a first vapor phase, the
conventional HDS unit is followed by the         (9) passing the first
vapor phase from step (2) in catalytic distillate dewaxing process unit
(here-   50   indirect heat exchange relationship with the inafter DDW) and
if a number of process streams    second liquid phase from step (11)
herein, flow between the units to maximize the utilization   (10) cooling
the first vapor phase from step (9), of compression and heat exchange
capabilities      the heat exchange of steps (2), (9) and (10) being
between the two units.                            effective to provide,
from the first vapor phase, a The sequence of catalytic dewaxing of high
55   second liquid phase having a boiling range of pour point, high sulfur
gas oils followed by       from 38 to 332[err]C (100 to 630[err]F) and a
second hydrodesulfurization without intermediate pro-     vapor phase, duct
resolution is disclosed in U.S. Patent No.      (11) separating the first
vapor phase from step 3,894,938. The  benefits disclosed  for this
(10) into a second liquid phase and a second sequence include longer cycle
time between re-   60   vapor phase comprising hydrogen, generations and
longer total life for the dewaxing   (12) recovering the second liquid
phase from catalyst. As in U.S. Patent Nos. 3,520,796 and     step (11) as
wild naphtha, 3,617,475, the two operations of U.S. Patent        (13)
passing a second gaseous stream compris- 3,894,938 are employed as
physically and concep-  ing hydrogen indirect heat exchange relationship
tually separate units connected only by the pro-   65   with the third
vapor phase from step (19) herein, 
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passing the second gaseous stream com-      supply hydrogen to each step
after removal of prising hydrogen from step (13) in indirect heat
hydrogen sulfide generated during the desulfuri- exchange relationship with
the desulfurized ef-     zation. In a further embodiment, the dewaxed and
fluent from step (18) herein,                        desulfurized gas oil
is subjected to steam strip- (15) passing the first liquid phase from step
(8)    5    ping. in indirect heat exchange relationship with the       The
feed to the process of this invention is a desulfurized effluent from  step
(14), the heat     petroleum distillate known as gas oil having both
exchange of steps (14) and (15) being effective to  a pour point and a
sulfur content which are too provide, from the desulfurized effluent, a
third    high for a satisfactory diesel fuel, heating oil or liquid phase
having a boiling range of from 166 to   10   other fuel oil. Typically, the
gas oils employed in 482[err]C (330 to 900[err]F) and a third vapor phase,
this invention have a boiling range in the 204 to (16) combining the first
liquid phase from step   482[err]C (400 to 900[err]F) boiling range,
exhibit a pour (15) with the second gaseous stream comprising      point of
above -12[err]C (+10F) and sulfur content hydrogen from step (14), to
provide the second      of above 0.5 weight percent. Those skilled in the
combined streams, the second gaseous stream    15   art can appreciate that
gas oils having properties being provided in an amount to furnish hydrogen
differing somewhat from those described may be effective to
hydrodesulfurize the first liquid phase  satisfactorily processed in
accordance with the under the conditions of step (18) herein,
present invention by making appropriate adjust- (17) heating the second
combined streams from      ments to the operating conditions in the dewax-
step (16), the heat provided to the first liquid   20   ing process and the
desulfurization process. phase in step (15), the second gaseous stream
The dewaxing process used in the present comprising hydrogen in steps (13)
and (14) and      invention is operated in the conventional manner the
second combined streams in step (17) being       of other catalytic
dewaxing, such as that disclosed effective to provide the second combined
streams     in U.S. Patent No. 3,700,585 and Reissue Patent at the
hydrodesulfurization temperature of step   25   28,398. Thus, the catalyst
used in the dewaxing (18) herein,
process is a catalyst of the ZSM-5 type which (18) contacting the second
combined streams       includes the following specific zeolites: ZSM-5,
from step (17) with a hydrosulfurization catalyst   ZSM-1 1, ZSM-23, ZSM-38
and ZSM-48 with under hydrodesulfurization conditions effective to  ZSM-5
zeolite being particularly preferred. reduce the sulfur content of the
first liquid phase   30  ZSM-5 is more particularly described in U.S. to
from 0.05 to 0.5 wt.% and provide a desul-        Patent No. 3,702,886,
ZSM-1 1 in U.S. Patent No. furized effluent,
3,709,979, ZSM-23 in U.S. Patent No. 4,076,842, (19) separating the
desulfurized effluent from    ZSM-38 in U.S. Patent No. 4,046,859 and step
(15) into a third liquid phase and a third     ZSM-48 in European Patent
Application Publica- vapor phase,                                   35
tion No. 0 015 132, published September 3, 1980. (20) passing the third
vapor phase from step        The conditions of the catalytic dewaxing are
(13) in indirect heat exchange with the fourth      those of cracking or
hydrocracking. Although the liquid phase from step (22) herein,
dewaxing may be practiced with or without hy- (21) cooling the third vapor
phase from step       drogen, it is preferred to employ hydrogen. (20), the
heat exchange of steps (13), (20) and (21)   40   Typical catalytic
dewaxing conditions include a being effective to provide, from said third
vapor   temperature of from 343 and 538[err]F (650 and phase, a fourth
liquid phase having a boiling       1000[err]F), pressure of from 791 kPa
to 20786 kPa range of from 38 to 343[err]C (100 to 650[err]F) and a
(100 to 3000 psig), preferably between 1480 and fourth vapor phase,
4928 kPa (200 and 700 psig), liquid hourly space (22) separating the third
vapor phase from step    45   velocity (LHSV) between 0.1 and 10,
preferably (21) into a fourth liquid phase and a fourth vapor  between 0.5
and 4 and a hydrogen rate of from 89 phase comprising hydrogen and hydrogen
sul-         to 1781 1/1 (500 to 10,000 SCF/B), preferably fide, and
between about 356 and about 1069 1/1 (2000 and (23) recovering the third
liquid phase as a       about 6000 SCF/B). The feed introduced into the
dewaxed, and desulfurized gas oil product.     so   dewaxing portion of
this process is modified by According to the present invention, a catalytic
incorporating quantities of hydrogen in the distillate dewaxing process
(DDW) is arranged in    catalytic dewaxing reactor. In one embodiment, a
cascade relationship with a catalytic hydrode-    this is accomplished by
recycling a substantial sulfurization process (HDS) for the processing of
amount of gaseous components from the low high pour point, high sulfur gas
oils to permit the    55   temperature separator associated with the de-
use of a common hydrogen system and to inte-        waxing operation
together with a quantity of grate the two operations whereby substantial
fresh  make-up  hydrogen. These  combined quantities of thermal energy are
recovered and      streams are added to the gas oil feed to the transferred
from one unit to the other. The pro- -  dewaxing reactor. The amount of
gaseous com- cessing sequence also results in a longer life for   60
ponents from the low temperature separator in- the dewaxing catalyst than
is obtained when the     troduced into the catalytic reactor is such that
the 



sequence is reversed.                               gases constitute from
50% to 100%, preferably In an additional embodiment, the gaseous ef-
80% to 100% of the total feed in the catalytic fluents from the dewaxing
step and the desulfuri-    reactor. Accordingly, higher operating tempera-
zation step of the process may be recycled to   65   tures can be sustained
in the catalytic reactor 3    5                 0091  252
6 without a substantial increase in the amount of    is subsequently
recycled, after compression, to coke produced therein. Thus, the catalytic
dewax-   the HDS operation. Only a portion, e.g., between ing reactor can
be operated at a temperature of     40% and 50%, of the hydrogen stream
introduced from 343[err]C to 538[err]C (650 to 1000[err]F) at hydrocrack-
into the catalytic dewaxing process is sub- ing process conditions with
virtually no increase    5    sequently recycled to the HDS process,
depend- in coke production, as compared to the amount of    ing on the
relative amounts of hydrogen required coke produced at conventional
hydrocracking         for the two operations. conditions used in prior art
catalytic dewaxing       In addition, a number of high temperature
operations. Increased temperature of the catalytic  process streams in the
dewaxing process and in dewaxing reactor produces a number of high    10
th desulfurization process are passed through temperature process streams
exiting the reactor     various heat exchanging. means with cooler pro-
which, in turn, enables the operator of the process  cess streams from one
or both processes to to recover a substantially higher proportion of
extract the thermal energy from  the high thermal energy from such high
temperature pro-      temperature streams. cess streams in appropriate heat
exchanging    15     The improvements described herein can be operations.
In this connection, the gaseous com-   illustrated by reference to Figure 1
which presents ponents recycled into the catalytic dewaxing reac-  a
flowplan of an embodiment of this invention. An tor are comprised of vapor
from the DDW low         atmospheric heavy gas oil having a boiling range
temperature separator as well as make-up hy-        of from 204 to
482[err]C (400 to 900[err]F) a pour point of drogen.
20   10[err]C (+50[err]F) and a sulfur content of 2 weight The
hydrodesulfurization process used in the      percent is the feed to the
process. This fresh gas present invention is any conventionally known
oil feed enters the process through line 2, is hydrodesulfurization process
(HDS) used in the      heated to about 930C (200[err]F) in heat exchanger 4
art. For example, the catalyst used in the process   by the gas oil product
stream from the process. could be any conventional hydrodesulfurization
25   The feed then flows through line 6 to heat ex- catalyst such as a
catalyst comprising a Group VIB  changer 8 where it is further heated to
about (chromium, molybdenum, or tungsten) metal,          232[err]C
(450[err]F) by the effluent stream from the and a Group VIII metal or their
oxides or sulfides.  dewaxing reactor. The gas oil passes through line The
HDS process is conducted with the catalyst      10 where it is combined
with a preheated recycle under hydroprocessing conditions comprising a
30   hydrogen stream supplied through line 12 at a pressure of from 3549
kPa to 20786 kPa (500 to      temperature of about 288[err]C (550[err]F).
The com- 3000 psig), preferably from 4238 kPa to 5617 kPa    bined stream,
at a temperature of about 271[err]C (600 to 800 psig); a temperature of
from 345[err]C      (520[err]F), flows through line 14 to heater 16 where
(650F) to 445[err]C (850[err]F), preferably from 370[err]C to  the
temperature of the combined stream is in- 440C (700[err]F to 820[err]F); a
liquid hourly space   35   creased to about 427[err]C (800[err]F). The
mixture of gas velocity of from 0.1 to 6.0, preferably 0.4 to 4.0.  oil and
hydrogen passes through line 18 into The hydrogen gas used during the
process of         MDDW  reactor 20 which contains a bed of
hydrodesulfurization  is passed  through  the       ZSM-5 catalyst.
Dewaxing conditions in the hydrodesulfurization reactor at the rate of from
reactor include a pressure of about 4790 kPa 178 to 2672 1/1 (1000 to
15,000 SCF/B) of feed and    40   (680 psig) and a LHSV of about 2. During
passage preferably between 178 to 1425 1/1 (1000 and        through MDDW
reactor 20, the paraffins and 8000 SCF/B). The hydrogen purity may vary
from      other high pour points components of the gas oil 60 to 100%. If
the hydrogen is recycled, as is      are cracked, thereby substantially
reducing the customary, it is desirable to provide means of      pour point
of the gas oil. The dewaxed effluent at bleeding off a portion of the
recycled gas and to   45   a temperature of about 410[err]C ( 770[err]F)
exits from add makeup in order to maintain the hydrogen        reactor 20
through line 22 and flows through heat purity within the specified range.
The recycled     exchangers 24 and 8 where it gives up some of its gas is
usually washed with a chemical absorbent     heat to preheat the recycle
hydrogen stream and for hydrogen sulfide or otherwise treated in a      the
gas oil feed, respectively. The effluent then known manner to reduce the
hydrogen sulfide   so   passes into high temperature separation 26 which
content thereof prior to recycling. A hydrogen      is operated at a
temperature of about 2770C sulfide scrubber employing a monoethanolamine
(530[err]F) thereby causing the effluent to separate or a diethanolamine
solution and known in the art   into a first liquid phase boiling in the
166 to 4820C as the MEA or the DEA process may be con-           (330 to
900[err]F) range and a first vapor phase. The veniently employed. The HDS
process removes   ss   first vapor phase flows from high temperature from
50%  to 99.5%  by weight of the sulfur        separation 26 through line 28
and then through originally present in the feedstock. Feedstocks     heat
exchangers 30 and 32 and cooler 34 and into 



which can be used in the process are high-pour      low temperature
separator 36. The first vapor point gas oils such as straight run
atmospheric     phase provides preheat to the recycle hydrogen and vacuum
gas oils and cracked gas oils. Pro-   60   stream as it passes through heat
exchanger 30 ducts of the process include gas oils, naphthas     and the
vapor phase is cooled further by the liquid and light ends.
effluent from low temperature separator 36 in In the present invention, the
hydrogen makeup     heat exchanger 32. Cooler 34 then cools the first
stream is preferably added to the catalytic dewax-  vapor phase so that a
phase separation may be ing operation of the process and a portion thereof
65   made in low temperature separator 36 which is 4    7
0 091  252                      8 operated at a temperature of about
38[err]C (100[err]F)     gas oil feed, respectively. The effluent then and
about 4514 kPa (640 psig). The first vapor      passes into high
temperature separator 70 which phase is separated in separator 36 into a
naphtha   is operated at a temperature of about 2770C distillate boiling in
the 380C to 3320C (100 to 630[err]F)  (530[err]F) thereby causing the
effluent to separate range and a second vapor phase Which contains    5
into a third liquid phase boiling in the 166 to 4820C hydrogen and gaseous
products from the dewax-       (330 to 900[err]F) range and a third vapor
phase. The ing operation. The naphtha distillate is a wild    third vapor
phase flows from high temperature naphtha which will usually require
stabilization by  separator 70 through line 72 and then through known means
before being added to the gasoline      heat exchangers 74 and 76 and
cooler 78 and into pool. The second vapor phase passes through    10   low
temperature separator 80. The third vapor lines 38 and 40 to the suction of
compressor 42 for  phase provides preheat to the HDS recycle hydro-
compression from about 4514 to about 5203 kPa       gen stream as it passes
through heat exchanger (640 to about 740 psig) and recycle to the dewax-
74 and the vapor phase is cooled further by the ing reactor. Make-up
hydrogen, as required, is     liquid effluent from low temperature
separator 80 introduced from line 44 into line 40 for use in the    15  in
heat exchanger 76. Cooler 78 then cools the process. To maintain the
desired hydrogen purity,  third vapor phase so that a phase separation may
quantities of the recycle stream are purged from    be made in low
temperature separation 80 which the system for disposition (not shown). The
recy-   is operated at about 38[err]C (100[err]F) and about 3962 cle
hydrogen stream flows from compressor 42        kPa (560 psig). The third
vapor phase is separated through line 46 to heat exchanger 30 where it is
2o   in separator 80 into a naphtha distillate boiling in heated from 38 to
171[err]C (100 to 340[err]F) by the       the 38 to 343[err]C
(100-650[err]F) range and a fourth gaseous phase from high temperature
separator       vapor phase which contains hydrogen and hydro- 26 and then
through line 48 to heat exchanger 24    gen  sulfide. The fourth vapor
phase passes wherein the dewaxed effluent from MDDW reac-       through
line 82 to H2S scrubber 84 where a tor 22 further heats it to about
288[err]C (550[err]F). The   25   solution of monoethanolamine or
diethanolamine preheated recycle hydrogen stream then passes       contacts
the fourth vapor phase removing suffi- through line 12, as explained above,
where it is    cient hydrogen sulfide to permit the fourth vapor combined
with the gas oil feed.                     phase to be recycled to the HDS
reactor for reuse. Returning to high temperature separator 26, the   The
fourth vapor phase then passes through line dewaxed gas oil, now at a
temperature of about   30   86 and 88 to  the suction of compressor 90 for
277[err]C (530[err]F), is passed to the desulfurization     compression
from about 3893 to about 4514 kPa stage for further processing. The gas oil
flows     (550 to 640 psig). As required to maintain the through line 50 to
heat exchanger 52 where it is    desired hydrogen purity, a purge stream of
gas is heated to about 316[err]C (600[err]F) by the partially      removed
through line 92 for disposal in the fuel cooled effluent from the
desulfurization reactor.   35  'gas system. The recycle hydrogen stream
flows The preheated dewaxed gas oil passes through        from compressor
90 through lines 94 and 96 to line 54 where it is combined with a preheated
heat-excahnger 74 where it is heated from about recycle hydrogen stream
supplied through line 56    38[err]C (100) to about 121[err]C (250[err]F)
by the gaseous at a temperature of about 304[err]C (580F). The        phase
from high temperature separator 70 and then combined stream, at a
temperature of about   40   through line 98 to heat exchanger 68 where the
293[err]C (560[err]F), flows through line 58 to heater 60    desulfurized
effluent from HDS reactor 64 further where the temperature of the combined
stream is     heats it to about 304[err]C (580[err]F). The preheated
increased to about 399[err]C (750[err]F). The mixture of    recycle
hydrogen stream then passes through line dewaxed gas oil and hydrogen
passes through         56, as explained above, where it is combined with
line 62 into HDS reactor 64 which contains a    45   the dewaxed gas oil
feed. catalyst bed of cobalt-molybdenum on alumina.         The naphtha
distillate from low temperature Dusulfurization conditions in the reactor
include a  separator 80 flows through line 100 and heat pressure of about
4238 kPa (600 psig) and a LHSV    exchanger 76 where it obtains some
preheat from of about 2. During passage through HDS reactor      the third
vapor phase. The heated naphtha passes 64, the sulfur components of the gas
oil are   50   through line 102 and is introduced into product converted to
hydrogen sulfide, thereby sub-         stripper 104. The dewaxed and
desulfurized gas stantially reducing the sulfur content of the gas   oil,
which is also referred to as the third liquid oil. The cascade principle
utilized in the process of  phase, flows from high temperature separator 70



this invention is based on the use of a common      through line 106 and is
also introduced into hydrogen system so that the process streams    ss
product stripper 104. Stripping stream is intro- pass from the MDDW reactor
through the inter-       duced into the bottom of the stripper through line
connecting  pipes, . heat  heat  exchangers,        108 to strip both the
naphtha and the gas oil. The separators, etc. to the HDS reactor which
operates  stripper operates at a tower top pressure of about at about a
446-791 kPa (50-100 psi) lower           687 kPa (85 psig) and a bottom
pressure of about pressure than the MDDW reactor.               60   860
kPa (110 psig). Wild naphtha at about 38[err]C The desulfurized effluent,
at a temperature of    (100[err]F) is recovered from the top of stripper
104 800[err]F, exits from HDS eactor 64 through line 66     through line
110 forfurther processing prior to its and flows through heat exchangers 68
and 52         addition to the gasoline pool. The product gas oil where it
gives up some of its heat to preheat the   having a pour point of about
-18[err]C (0[err]F) and a HDS recycle hydrogen stream and the dewaxed    65
sulfur content of about 0.08 weight percent is 5    9       0 091  252
10 removed from product stripper 104 at a tempera-     (10) into a second
liquid phase and a se ture of about 249[err]C (480[err]F) through line 112.
The    vapor phase comprising hydrogen, gas oil flows to heat exchanger 4
where it pro-        (12) recovering the second liquid phase from vides
some preheat to the gas oil feed to the        step (11) as wild naphtha,
process. The dewaxed and desulfurized gas oil    5    (13) passing a second
gaseous stream compris- then passes through line 114 to cooler 116 where
ing hydrogen indirect heat exchange relationship it is cooled to the
desired temperature before      with the third vapor phase from step (19)
herein, passing to product storage and further proces-        (14) passing
the second gaseous stream com- sing, as required.
prising hydrogen from step (13) in indirect heat 10   exchange relationship
with the desulfurized Claims
effluent from step (18) herein, (15) passing the first liquid phase from
step (8) 1. A process for dewaxing and desulfurizing a      in indirect
heat exchange relationship with the gas oil which comprises:
desulfurized effluent from  step (14), the heat (1) passing a gas oil
boiling in the 204 to 482[err]C    15   exchange of steps (14) and (15)
being effective to (400 to 900[err]F) range and having a pour point of
provide, from the desulfurized effluent, a third above -12[err]C
(+10[err]F) and a sulfur content of          liquid phase having a boiling
range of from 166 to above 0.3 weight percent in indirect heat ex-
482[err]C (330 to 900[err]F) and a third vapor phase, change relationship
with the dewaxed and desul-       (16) combining the first liquid phase
from step furized product recovered in step (23) herein,  20   (15) with
the second gaseous stream comprising (2) passing a first gaseous stream
comprising      hydrogen from step (14), to provide the second hydrogen in
indirect heat exchange relationship      combined streams, the second
gaseous stream with the first vapor phase from step (8) herein,     being
provided in an amount to furnish hydrogen (3) passing the first gaseous
stream comprising    effective to hydrodesulfurize the first liquid phase
hydrogen from step (2) in indirect heat exchange    25   under the
conditions of step (18) herein; relationship with the dewaxed effluent from
step      (17) heating the second combined streams from (7) herein,
step (16), the heat provided to the first liquid (4) passing the gas oil
from step (1) in indirect  phase in step (15), the second gaseous stream
heat exchange relationship with the dewaxed          comprising hydrogen in
steps (13) and (14) and effluent from step (3), the heat exchange of steps
30   the second combined streams in step (17) being (3) and (4) being
effective to provide, from the     effective to provide the second combined
streams dewaxed effluent, a first liquid phase having a      at the
hydrodesulfurization temperature of step boiling range of from 166 to
482[err]C (330 to 900[err]F)    (18) herein, and a first vapor phase,
(18) contacting the second combined streams (5) combining the gas oil from
step (4) with the    35   from step (17) with a hydrodesulfurization cata-
first gaseous stream comprising hydrogen from        lyst under
hydrodesulfurizing conditions effective step (3) to provide the first
combined streams, the  to reduce the sulfur content of the first liquid
first gaseous stream being provided in an amount     phase to from 0.05 to
0.5 wt.%  and provide a to furnish hydrogen effective to hydrodewax the
desulfurized effluent, gas oil under the conditions of step (7) herein,  40
(19) separating the desulfurized effluent from (6) heating the first
combined streams from        step (15) into a third liquid phase and a
third step (5), the heat provided to the gas oil in steps  vapor phase, (1)
and (4), the first gaseous stream comprising      (20) passing the third
vapor phase from step hydrogen in steps (2) and (3) and the first com-
(13) in indirect heat exchange with the fourth bined streams in step (6)
being effective to pro-   45   liquid phase from step (22) herein, vide the
first combined streams at the hydro-          (21) cooling the third vapor
phase from step dewaxing temperature of step (7) herein,             (20),
the heat exchange of steps (13), (20) and (21) (7) contacting the first
combined streams from     being effective to provide, from said third vapor
step (6) with a ZSM-5 type zeolite catalyst under    phase, a fourth liquid
phase having a boiling 



hydrodewaxing conditions effective to reduce the    so   range of from
38[err]C to 343[err]C (100 to 650[err]F) and a pour point of the gas oil to
between -12[err]C (+10)    fourth vapor phase, and -46[err]C (-50[err]F)
and provide a dewaxed ef-           (22) separating the third vapor phase
from step fluent,                                             (21) into a
fourth liquid phase and a fourth vapor (8) separating the dewaxed effluent
from step      phase comprising hydrogen and hydrogen sul- (4) into a first
liquid phase and a first vapor phase,    55   fide, and (9) passing the
first vapor phase from step (2) in   (23) recovering the third liquid phase
as a indirect heat exchange relationship with the         dewaxed, and
desulfurized gas oil product. second liquid phase from step (11) herein,
2. A process according to Claim 1 wherein (10) cooling the first vapor
phase from step (9),   (a) a portion of the second vapor phase from the
heat exchange of steps (2), (9) and (10) being    60   step (1 1) together
with fresh make-up hydrogen is effective to provide, from the first vapor
phase, a  compressed to provide the effective dewaxing Second liquid phase
having a boiling range of        pressure and to serve as the first gaseous
stream from 38[err]C to 332[err]C (100 to 630[err]F) and a second       of
step (2), and vapor phase,                                          (b)
hydrogen sulfide is removed from a portion (11) separating the first vapor
phase from step    65   of the fourth vapor stream from step (22), the 6
9                   0 091  252                       10 removed from
product stripper 104 at a tempera-      (10) into a second liquid phase and
a second ture of about 249[err]C (480[err]F) through line 112. The    vapor
phase comprising hydrogen, gas oil flows to heat exchanger 4 where it pro-
(12) recovering the second liquid phase from vides some preheat to the gas
oil feed to the        step (11) as wild naphtha, process. The dewaxed and
desulfurized gas oil    5      (13) passing a second gaseous stream
compris- then passes through line 114 to cooler 116 where     ing hydrogen
indirect heat exchange relationship it is cooled to the desired temperature
before       with the third vapor phase from step (19) herein, passing to
product storage and further proces-         (14) passing the second gaseous
stream com- sing, as required.                                   prising
hydrogen from step (13) in indirect heat 10   exchange relationship with
the desulfurized Claims
effluent from step (18) herein, (15) passing the first liquid phase from
step (8) 1. A process for dewaxing and desulfurizing a      in indirect
heat exchange relationship with the gas oil which comprises:
desulfurized effluent from  step (14), the heat 11) passing a gas oil
boiling in the 204 to 482[err]C    15   exchange of steps (14) and (15)
being effective to (400 to 900[err]F) range and having a pour point of
provide, from the desulfurized effluent, a third above -12[err]C
(+10[err]F) and a sulfur content of          liquid phase having a boiling
range of from 166 to above 0.3 weight percent in indirect heat ex-
482[err]C (330 to 900[err]F) and a third vapor phase, change relationship
with the dewaxed and desul-        (16) combining the first liquid phase
from step furized product recovered in step (23) herein,  20   (15) with
the second gaseous stream comprising (2) passing a first gaseous stream
comprising      hydrogen from step (14), to provide the second hydrogen in
indirect heat exchange relationship      combined streams, the second
gaseous stream with the first vapor phase from step (8) herein,     being
provided in an amount to furnish hydrogen (3) passing the first gaseous
stream comprising    effective to hydrodesulfurize the first liquid phase
hydrogen from step (2) in indirect heat exchange    25   under the
conditions of step (18) herein; relationship with the dewaxed effluent from
step      (17) heating the second combined streams from (7) herein,
step (16), the heat provided to the first liquid (4) passing the gas oil
from step (1) in indirect  phase in step (15), the second gaseous stream
heat exchange relationship with the dewaxed          comprising hydrogen in
steps (13) and (14) and effluent from step (3), the heat exchange of steps
30   the second combined streams in step (17) being (3) and (4) being
effective to provide, from the     effective to provide the second combined
streams dewaxed effluent, a first liquid phase having a      at the
hydrodesulfurization temperature of step boiling range of from 166 to
482[err]C (330 to 900[err]F)    (18) herein, and a first vapor phase,
(18) contacting the second combined streams (5) combining the gas oil from
step (4) with the    35   from step (17) with a hydrodesulfurization cata-
first gaseous stream comprising hydrogen from        lyst under
hydrodesulfurizing conditions effective step (3) to provide the first
combined streams, the  to reduce the sulfur content of the first liquid
first gaseous stream being provided in an amount     phase to from 0.05 to
0.5 wt.%  and provide a to furnish hydrogen effective to hydrodewax the
desulfurized effluent, gas oil under the conditions of step (7) herein,  40
(19) separating the desulfurized effluent from (6) heating the first
combined streams from        step (15) into a third liquid phase and a
third step (5), the heat provided to the gas oil in steps  vapor phase, (1)
and (4), the first gaseous stream comprising      (20) passing the third
vapor phase from step hydrogen in steps (2) and (3) and the first com-
(13) in indirect heat exchange with the fourth bined streams in step (6)
being effective to pro-   45   liquid phase from step (22) herein, 



vide the first combined streams at the hydro-          (21) cooling the
third vapor phase from step dewaxing temperature of step (7) herein,
(20), the heat exchange of steps (13), (20) and (21) (7) contacting the
first combined streams from     being effective to provide, from said third
vapor step (6) with a ZSM-5 type zeolite catalyst under    phase, a fourth
liquid phase having a boiling hydrodewaxing conditions effective to reduce
the    so   range of from 38[err]C to 343[err]C (100 to 650[err]F) and a
pour point of the gas oil to between -12[err]C (+10)     fourth vapor
phase, and -46[err]C (-50[err]F) and provide a dewaxed ef-           (22)
separating the third vapor phase from step fluent,
(21) into a fourth liquid phase and a fourth vapor (8) separating the
dewaxed effluent from step      phase comprising hydrogen and hydrogen sul-
(4) into a first liquid phase and a first vapor phase,    55   fide, and
(9) passing the first vapor phase from step (2) in   (23) recovering the
third liquid phase as a indirect heat exchange relationship with the
dewaxed, and desulfurized gas oil product. second liquid phase from step
(11) herein,             2. A process according to Claim 1 wherein (10)
cooling the first vapor phase from step (9),    (a) a- portion of the
second vapor phase from the heat exchange of steps (2), (9) and (10) being
60   step (11) together with fresh make-up hydrogen is effective to
provide, from the first vapor phase, a  compressed to provide the effective
dewaxing second liquid phase having a boiling range of        pressure and
to serve as the first gaseous stream from 38C to 332[err]C (100 to
630[err]F) and a second       of step (2), and vapor phase,
(b) hydrogen sulfide is removed from a portion (11) separating the first
vapor phase from step    65   of the fourth vapor stream from step (22),
the 6    11           0091  252                       12 fourth vapor
stream is then compressed to pro-       Wasserstoff effektiv for das
Hydroentwac vide the effective hydrosulfurization pressure       des
Gasoles unter den Bedingungen der Stufe (7) and, together with a portion of
the second vapor     zu machen; phase from  step (11), serves as the second
(6) Erwarmen der ersten kombinierten Str6me gaseous stream  of step (13),
the dewaxing    5    aus Stufe (5), die Wirme, die fOr das Gas6l in den
pressure being from 345 to 689 kPa (50 to 100 psi)   Stufen (1) und (4),
den ersten gasformigen Strom, higher than the desulfurization pressure.
der Wasserstoff umfait, in den Stu'fen (2) und (3) 3. A process according
to Claim 1 wherein the      und und die ersten kombinierten Str6me in Stufe
desulfurization catalyst comprises a Group VIB       (6) geschaffen wird,
ist effektiv, um die ersten metal and a Group VIII metal or their oxides or
10   kombinierten Strome auf die Entwachsungs- sulfides.
temperatur von Stufe (7) zu bringen; 4. A process according to Claim 2
wherein the        (7) Kontaktieren, der ersten  kombinierten hydrogen
sulfide removal is effected in a MEA        Strome aus der Stufe (6) mit
einem  Zeolith- process or a DEA process.
Katalysator   vom    Typ   ZSM-5    unter 5. A process according to Claim 1
including the    1s   Entwachsungsbedingungen, die effektiv sind, um
following additional step:                           den Pourpoint des
Gas6les auf zwischen -120C (24) stream stripping the dewaxed and desul-
(+10F) und -460C (-50F) zu verringern und ein furized gas oil product.
entwachstes ausstromendes Mittel zu schaffen; 6. A process according to
Claim 2 wherein the        (8) Trennen des entwachsten ausstromenden
hydrodewaxing conditions of step (7) comprise a    20    Mittels aus Stufe
(4) in eine erste flOssigen Phase temperature of from 343 to 538[err]C
(650[err] to 1000[err]F),   und sine erste Dampfphase; a pressure of from
1480 to 4928 kPa (200 to 700        (9) Leiten der ersten Dampfphase aus
der Stufe psig), a LHSV from 0.5 to 4 and a hydrogen rate of   (2) im
Verhailtnis des indirekten Wirmeaustau- from 356 to 1069 1/1 (2000 to 6000
SCF/B), and the             sches mit der zweiten flussigen Phase aus der
hydrodesulfurization conditions of step (18) com-   25    Stufe (11); prise
a temperature of from 371 to 438C (700[err] to     (10) Abkuhlen der ersten
Dampfphase aus der 820[err]F), a pressure of from 4238 to 5617 kPa (600 to
Stufe (9), wobei der Warmeaustausch der Stufen 800 psig), a LHSV of from
0.4 to 4 and a hydrogen    (2). (9) und (10) effektiv ist, um aus der
ersten rate of from 178 to 1425 1/1 (1000 to 8000 SCF/B),   Dampfphase eine
zweite flussige Phase mit einem the hydrodewaxing pressure being between
345    30    Siedebereich von 38 bis 3320C (100 bis 630F) und to 689 kPa
(50 to 100 psi) higher than the desul-    eine zweite Dampfphase zu
schaffen; furization pressure.                                   (11)
Trennen der ersten Dampfphase aus der Stufe (10) in eine zweite flussige
Phase und eine Patentanspruche                                      zweite
Dampfphase, die Wasserstoff umfaft; 35     (12) Ruckgewinnung der zweiten
flOssigen 1. Verfahren zum Entwachsen und Entschwe-          Phase aus der
Stufe (11).als ungeordnetes Benzin; feln eines Gas6les, welches umfal3t:
(13) Leiten eines zweiten gasformigen Stromes, (1) Leiten eines Gasoles,
das im Bereich von 204   der Wasserstoff umfaf~t, im Verhaltnis des indi-
bis 4820C (400 bis 900F) siedet und einen Pour-     rekten Warmeaustausches
mit der dritten Dampf- point von etwa -12C (+10F) und einen Schwe-   40
phase aus der Stufe (19); felgehalt von Ober 0,3 Gew.% hat im Verhaltnis
(14) Laiten des zweiten gasformigen Stromes, 



des indirekten Wirmeaustausches mit dem ent-         der Wasserstoff
umfalt, aus. der Stufe (13) im wachsten und entschwefeltem Produkt, das in
Verhiltnis des indirekten Wirmeaustausches mit Stufe (23) zuruckgewonnen
wird;                      den entschwefelten, ausstr6menden Mittel aus (2)
Leiten eines ersten gasformigen Stromes,   45   der Stufe (18); der
Wasserstoff umfalt, im Verhaltnis des in-          (15) Leiten der ersten
flussigen Phase aus der direkten  Warmeaustausches  mit der ersten
Stufe (8) im Verhaltnis des indirekten Warmeaus- Dampfphase aus Stufe (8);
tausches  mit  dem   entschwefelten,  aus- (3) Leiten des ersten
gasformigen Stromes, der     stromenden Mittel aus der Stufe (14), wobei
der Wasserstoff umfaBt, aus Stufe (2) im Verhiltnis   so    Warmeaustausch
der Stufen (14) und (15) effektiv des in direkten Wirmeaustausches mit dem
ent-       ist, um aus dem entschwefelten, ausstromenden wachsten
ausstromenden Mittel aus Stufe (7);         Mittel eine dritte flussige
Phase mit einem Siede- (4) Leiten des Gasdles aus Stufe (1) im Verhilt-
bereich von 166 bis 482C (330 bis 900F) und eine nis des indirekten
Warmeaustausches mit dem          dritte Dampfphase zu schaffen;
entwachsten ausstromenden Mittel aus Stufe (3),   ss   (16) Kombinieren der
ersten flfssigen Phase wobei der Wirmeaustausch der Stufen (3) und (4)
aus der Stufe (15) mit dem zweiten gasf6rmigen effektiv ist, um aus dem
entwachsten ausstro-        Strom, der Wasserstoff umfalt, aus der Stufe
menden Mittel eine erste flOssige Phase mit          (14), um diese
zweiten, kombinierten Strome zu einem Siedebereich von 166 bis 482C (330
bis        schaffen, wobei der zweite gasformige Strom in 900F) und eine
erste Dampfphase zu schaffen;  60   einer Menge geschaffen ist, um den
Wasserstoff (5) Kombinieren des Gasoles aus Stufe (4) mit      effektiv fOr
die Hydroentschwefelung der ersten dem ersten gasformigen Strom aus Stufe
(3), der      flOssigen Phase unter den Bedingungen der Stufe Wasserstoff
umfaBt, um die ersten kombinierten       (18) zu machen; Strome zu
schaffen, wobei der erste gasformige         (17) Erwnrmen der zweiten
kombinierten Strd- Strom in einer Menge geschaffen wird, um.den   6s    me
aus derStufe (16), die Wirme, die fur die erste 7    .13                 0
091  252                      14 kflssige Phase in Stufe (15), den zweiten
gasfor-  entwachsungsbedingungen der Stufe (7) um migen Strom, der
Wasserstoff umfaBt; in den         fassen: Stufen (13) und (14)
unddiezweiten kombinierten       Eine Temperatur von 343 bis 5380C (650 bis
Strome un Stufe (17) geschaffen wird, ist effektiv,  10000FR, einen Druck
von 1480 bis 4928 kPa (200 urm die zweiten kombinierten Str6me auf die    s
bis 700 psig), eine LHSV von 0,5 bis 4 und eine
Hydroentschwefelungs-Temperatur der Stufe (18)
Wasserstoffgeschwindigkeit von 356 bis 1069 1/1 zu bringen;
(2000  bis  6000  SCF/B), und  die  Hydro- (18) Kontaktieren der zweiten
kombinierten        entschwefelungsbedingungen der Stufe (18) um Strome
aus  der  Stufe  (17)  mit einem            fassen: Hydroentschwefelungs-
Katalysator   unter   10      Eine Temperatur von 371 bis 438C (700 bis
Hydroentschwefelungsbedingungen, die effektiv       820F), einen Druck von
4238 bis 5617 kPa (600 bis sind, urn den Schwefelgehalt der ersten
flOssigen   800 psig) eine LHSV von 0,4 bis 4 und eine Phase auf 0,05 bis
0,5 Gew.% zu reduzieren und      Wasserstoffgeschwindigkeit von 178 bis
1425 1/1 ein entschwefeltes, ausstromendes Mittel zu         (100  bis 8000
SCFIB), wobei der Hydro- schaffen;                                      i5
entwachsungsdruck zwischen 345 bis 689 kPa (50 (19)  Trennen  des
entschwefelten,  aus-         bis 100. psig) mehr als der
Entschwefelungsdruck strdmenden Mittels aus der Stufe (15) in eins
betragt. dritte flOssige Phase und eine dritte Dampfphase; (20) Leiten der
dritten Dampfphase aus der        Revendications Stufe (13) in indirektem
Warmeaustausch mit der   20 vierten flussigen Phase aus der Stufe (22);
1. Procede de d6paraffinage et de desulfuration (21) AbkUhlen der dritten
Dampfphase aus der      d'un gasoil qui consiste a: Stufe (20). wobei der
WArmeaustausch der Stufen       (1) A fair passer un courant de gasoil dont
le (13), (20) und (21) effektiv ist, um aus der dritten  point d'ebullition
est compris entre 204C (4000F) Dampfphase eine vierte flussige Phase mit
einem    25   et 482C (900F), dont le point d'ecoulement est Siedebereich
von 38 bis 3430C (100 bis 650F) und    .    superieur a -12C (+100F) et
dont la teneur en sine vierte Dampfphase zu schaffen;
soufre est superieure A 0,3% en poids, dans un (22) Trennen der dritten
Dampfphase aus der       echangeur de chaleur par l'interm6diaire duquel il
Stufe (21) in eine vierte flflssige Phase und sine  est en contact indirect
avec le produit deparaffine vierte  Dampfphase,  die  Wasserstoff  und
30   et d6sulfur6 r6cupere dans la presente etape (23); Schwefelwasserstoff
umfaBt;                           (2) A faire passer un premier courant
gazeux (23) Ruckgewinnung der dritten flOssigen Phase    comprenant de
l'hydrogene dans un echangeur als sin entwachstes und entschwefeltes
Gas6lpro-    de chaleur par l'intermediaire duquel est est en dukt.
contact indirect avec la premiere phase vapeur de 2. Verfahren nach
Anspruch 1, worin         35   la presente etape (8); (a) ein Teil der
zweiten Dampfphase aus der         (3) A faire passer le premier courant
gazeux Stufe (11) zusammen mit der frischen Wasser-        comprenant de
l'hydrogene provenant de l'6tape 



stoffzufuhr unter Druck gesetzt wird, um den        (2) dans un 6changeur
de chaleur par l'interme- effektiven Entwachsungsdruck zu schaffen und
diaire duquel il est en contact indirect avec l'ef- als erster gasformiger
Strom der Stufe (2) zu    40   fluent deparaffine provenant de la presentee
tape dienen, und                                         (7); (b) der
Schwefelwasserstoff aus einem Teil des      (4) a faire passer le courant
de gasoil provenant viertem Dampfstromes aus der Stufe (22) entfernt    de
l'6tape (1) dans un echangeur de chaleur par wird, der vierte Dampfstrom
dann unter Druck        l'interrri6diaire duquer ii est en contact indirect
gesetzt wird, um  den effektiven  Hydroent-   46   avec 1'effluent
d6paraffinb provenant de l'etape schwefelungsdruck zu schaffen und zusammen
(3), les echanges de chaleur des etapes (3) et (4) mit einem Teil der
zweiten Dampfphase aus der       6tant capables de donner, A partir de
l'effluent K..- Stufe (11) als zweiter gasformiger Strom der Stufe
deparaffine, une premiere phase liquids dont le (13) zu dienen, wobei der
Entwachsungsdruck         point d'ebullition est compris entre 166 et 482GC
von 345 bis 689 kPa (50 bis 100 psi) mehr als der   so   (330 et 900TF) et
une premiere phase vapeur; Entschwefelungsdruck betragt.
(5) A combiner le courant de gasoil provenant 3. Verfahren nach Anspruch 1,
worin der            de l'tape (4) avec le premier courant gazeux
Entschwefelungskatalysator ein Metall der Grup-     comprenant de
l'hydrogene provenant de l'tape pe VIB und ein Metall der Gruppe Vill oder
ihre     (3) pour former un premier courant resultant, le Oxide oder
Sulfide umfaBt.                   .55    premier courant gazeux etant admis
en quantite 4. Verfahren nach Anspruch 2. worin die Entfer-   suffisante
pour fournir de I'hydrogbne apte a nung des Schwefelwasserstoffes in einem
MEA         deparafinner par hydrogenation le gasoil dans les
(Monoethanolaminl-verfahren oder einem DEA          conditions de la
presente etape (7); (Diethanolaminl-Verfahren durchgef0hrt wird.
(6) a chauffer le premier courant resultant pro- 5. Verfahren nach Anspruch
1, welches die   60    venant de l'etape (5), la chaleur fournie au gasoil
folgende zusitzliche Stufeeinschlieat:              dens les Rtapes (1) et
(4), au premier courant (24) Dampfabstreifen des entwachsten und
gazeux comprenant de I'hydrogene dans lAs entschwefelten GasdIproduktes
.tapes (2) et (3) et au premier courant r6sultant 6 Verfahren nach Anspruch
2, worin die Hydro-      dans l'6tape (6) pouvant porter le premier courant
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resultant a la temperature de deparaffinage par        desulfuration par
hydrog6nation de la presente bydrogdnation de la pr6sente etape (7);
etape (18); (7) a mettre le premier courant resultant prove-
(18) A mettre en contact le second courant nant de l'etape 46) en contact
avec un catalyseur a    resultant provenant de l'etape (17) avec un cataly-
base de zeoIite du type ZSM-5 dans les condi-    5    seur de desulfuration
par hydrogenation dans les tions de deparaffinage par hydrog6nation propres
conditions de desulfuration par hydrogenation a r6duire le point
d'ecoulement du gasoil a une        propres a reduire la teneur en soufre
de la valeur comprise entre -12 et -460C (+10 et             premiere phase
liquide A une valeur comprise -50TF) et A fournir en effluent deparaffine;
entre 0,05 et 0,5% en poids et a donner un effluent (8) A separer
I'effluent deparaffine provenant de    10    desulfure; I'6tape (4) en une
premiere phase liquide et en         (19) a separer l'effluent desulfure
provenant de une premiere phase vapeur;                             I'6tape
(15) en une troisieme phase liquide et une (9) A fairer passer ia premiere
phase vapeur         troisieme phase vapeur; provenant de l'etape (2) dans
un echangeur de            (20) A faire passer la troisieme phase vapeur
chaleur par l'intermediaire duquel il est en contact    15    provenant de
l'etape (13) dans un echangeur de indirect avec la seconde phase liquide
provenant       chaleur par l'intermediaire duquel il est en contact de la
presente etape (11);                             indirect avec le quatrieme
phase liquide prove- (10) a refroidir la premiere phase vapeur prove-
nant de la presente etape (22); nant de l'etape (9), les echanges de
chaleur des         (21) a refroidir la troisieme phase vapeur prove-
6tapes (2), (9) et (10) 6tant capable de donner, a    20    nant de l'tape
(20), I'echange de chaleur des partir de la premiere phase vapeur, une
seconde        etapes (13), (20) et (21) etant capable de donner, a phase
liquide dont le point d'ebuilition est corn-     partir de la troisieme
phase vapeur, une qua- pris entre 38 et 332C (100 et 6300F) et une
trieme phase liquids dont le point d'ebullition est seconde phase vapeur;
compris entre 38 et 343C (100 et 650F) et une (1 1) A separer la premiere
phase vapeur prove-   25    quatrieme phase vapeur; nant de l'etape (10) en
une seconde phase liquids        (22) a separer la troisieme phase vapeur
prove- et en une seconde phase vapeur comprenant de           nant de
l'6tape (21) en une quatrieme phase I'hydrogene;
liquide et une quatrieme phase vapeur compre- (12) A r6cup6rer la seconde
phase liquide prove-     nant de lMhydrogbne et du sulfure d'hydrogbne; et
nant de l'6tape (11) sous la forme de naphta brut;   30  (23) a r6cup6rer
la troisieme phase liquids sous (13) a faire passer un second courant
gazeux         la forme d'un produit de gasoil deparaffin6 et comprenant de
l'hydrogene dans un 6changeur            dbsulfurb. de chaleur par
l'interm6diaire duquel il est en          2. Procdd6 selon la revendication
1, dans le- 



contact indirect avec la troisieme phase vapeur        quel: provenant de
la pr6sente btape (11);            35      (a) on comprime une portion de
la seconds (14) 3.fairer passer le second courant de vapeur     phase
vapeur provenant de l'btape (11) en meime comprenant de I'hydroghne
provenant de l'6tape         temps quo de l'hydrogene neuf de complement
(11) dans un bchangeur de chaleur par l'interme-       pour rbaliser la
pression effective de deparaffi- diaire duquel il est en contact indirect
avec l'ef-    nage et servir de premier courant gazeux de fluent desulfure
provenant de la presente etape    40    I'etape (2); et (18);
(b) on blimine de l'hydrogene sulfure provenant (15) a faire passer la
premibre phase liquide        d'une portion du quatrieme courant de vapeur
provenant de l'6tape (8) dans un 6changeur de          provenant de l'btape
(22), on comprime alors le chaleur par l'interm6diaire duquel il est
en-contact   quatrieme courant de gaz pour rbaliser la pres- indirect avec
I'effluent desulfurb  provenant de    45    sion effective de dbsulfuration
par hydrogbnation 1 I'btape (14), les 6changes de chaleur des etapes
et ce courant sert de second courant gazeux de (14) et (15) pouvant donner,
a partir de l'effluent     I'6tape (13), la pression de deparaffinage btant
de d6sulfure, une troisieme phase liquide dont le         345 A 689 kPa (50
A 100 psi) sup6rieur A la pression point d'ebullition est compris entre 166
et 482C      de desulfuration. (330 et 900F) et une troisibme phase vapeur;
50      3. Procedb selon la revendication 1, dans lequel (16) a combiner la
premiere phase liquide pro-       le catalyseur de desulfuration comprend
un metal venant de l'etape (15) avec le second courant          du groupe
VIB et un metal du groupe Vill ou leurs gazeux comprenant de I'hydrog&ne
provenant de          oxydes ou leurs sulfures. i'etape (14) pour rbaliser
le second courant r6sul-      4. Proc6de selon la revendication 2, dans
lequel tant, le second courant gazeux btant admis en    55    I'elimination
de Ihydrogene sulfurb s'effectue quantitb suffisante pour fournir de
l'hydrogene        dans un procede a la MEA ou un procede a la capable de
desulfurer la premiere phase liquide        DEA. dans [es conditions de la
prbsente etape (18);          5. Procbdb solon la revendication 1, compre-
(17) a chauffer le second courant rbsultant          nant l'btape
additionnelle suivante: provenant de l'btape (16). la chaleur procuree A la
60    (24) extraction par entrainement a la vapeur du premiere phase
liquide dans I'etape (15), . au         gasoil produit deparaffine et
desulfure. second courant gazeux comprenant de l'hydro-             6.
Procedi selon la revendication 2, dans lequel gene dans les btapes (13) et
(14) et au second         les conditions de dbparaffinage par hydrogbna-
courant rbsultant dans I'6tape (17) pouvant porter    tion de l'btape (7)
comprennent une temperature le second courant rbsultant a la temperature de
65    de 343 A 5380C (650 A 1 000F), une pression de 9    17
0 091  252                      18 1 480 A 4 928 kPa (200 a 700 psig), une
VSHL de      psig), une VSHL de 0,4 A 4 et un debit d'hyd 0,5 A 4 et un
d6bit d'hydrogene de 356 A 1 069 1/1   gene de 178 a 1 425 1/1 (1 000 A 8
000 SCF/B), la (2 oo0  A 6 000 SCFIB), et les conditions de desulfu-
pression de deparaffinage par hydrog6nation ration par hydrog6nation de
l'etape (18) compren-   etant de 345 A 689 kPa (50 A 100 psi) superieur A
la nent une. temperature de 371, a 4380C (700 a    5    pression de
desulfuration. 820F), un pressin de 4 238 A 5 617 kPa (600 A 800 10 15 20
25 30 35 40 45 50 55. 60 65 10    


