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variables, viz. temperature and residence time Description
. The desirable effect of thermal cracking, i.e. the The present invention
relates to a process for    decrease of the viscosity of the feedstock,
arises the continuous thermal cracking of hydrocarbon      from the fact
that larger molecules have a higher oils and to hydrocarbon mixtures thus
prepared.   5    cracking rate than smaller molecules. At lower The
atmospheric distillation of crude mineral     temperatures the difference
in cracking rates be- oils for the preparation of light hydrocarbon oil
tween larger and smaller molecules increases and distillates, such as
gasoline, kerosine and gas oil,  hence influences the desirable effect
positively. At yields an asphaltenes-containing residue as a       very low
temperatures the cracking rate however byproduct. Originally such residues
used to be   10   decreases to uneconomically small values. In utilizedras
heavy fuel oil for low speed engines    view of these aspects, the
temperature in a and converstations. In view of the growing de-
soaking vessel is preferably chosen in the range mand for light hydrocarbon
oil distillates and the  between about 400 and 500[err]. shrinking demand
for heavy fuel oils and asphalt,     The residence time in a soaking vessel
depends various treatments aiming at the preparation of   15   upon the
configuration and size of the vessel as light hydrocarbon oil distillates
from atmospheric  well as the pressure in the vessel. High pressure
residues have already been proposed and are         will cause only a small
vapour flow to be pro- commercially applied.
duced which results in a relatively low vapour A well known treatment of
residual oils for        hold up in the vessel and therefore a relatively
preparing light products is thermal cracking. For   20   long residence
time of liquid feed. Low pressures the thermal cracking of residual
feedstocks two     have on the contrary a decreasing effect on the types of
processes are available, namely furnace    residence time of the liquid
feed. At a given cracking and soaker cracking. Furnace cracking
configuration and size of a soaking vessel, the implies that the actual
cracking takes place at the  prevailing pressure should be so chosen as to
downstream end of a furnace and to some extent   25   allow for a
sufficient residence time of the liquid in the transfer line between the
furnace and a      feed. The pressure is preferably in the range of
subsequent treating unit. The residence time of     from about 2 to 30 bar.
the feedstock in the cracking zone is relatively      The rate of
conversion, or in other words the short, of the order of only one minute.
In the case  cracking severity, is in general limited by the of soaker
cracking, the feed is heated to a suitable   30   storage stability during
storage of the cracked temperature, which is considerably lower than
product. The stability properties of the product the temperature applied in
furnace cracking, and    deteriorate as the cracking proceeds. The average
the feed is allowed to stay at that temperature for  rate of conversion can
be regulated by controlling a period of usually 10-30 minutes in a vessel
the temperature of the feedstock and the resi- known as a soaker. A soaker
can be defined as an    35   dence time of the feed in the used soaking
vessel. elongated vessel without supplementary heating,     In soaker
cracking operation a further effect, which vessel allows cracking to take
place over a   besides  temperature  and  residence  time, prolonged
period. No heat is provided to the        influences the product stability.
This further effect soaker and, since the cracking reaction is en-      is
induced by gas formation during the cracking. dothermic, the temperature of
the oil drops by    40   Formed gas will induce back-mixing or swirl of
about 10-30[err] during the passage through the         the feedstock in
the soaking vessel, causing a soaker.
spread in the liquid residence time at cracking Soaker cracking, also known
as visbreaking,       temperature. As a result thereof part of the feed has
staged a come-back as a convenient and          gets overcracked and
influences the stability of relatively inexpensive step toward reducing
fuel   45   the total product from the vessel negatively, while oil
residues. Especially the last decennia, savings  another part of the feed
gets undercracked, in that of production costs have become of paramount
it is insufficiently converted into lighter products. concern. The process
of visbreaking has major         An important reduction of back-mixing in a
advantages over furnace cracking, viz. lower capi-  soaking vessel may be
obtained by providing the tal costs, lower fuel consumption and longer   50
vessel with internals dividing the interior of the onstream times.
vessel into a plurality of compartments, as de- US patent specification
1,899,889 mentions a       scribed in European patent specification 7656.
method for the thermal cracking of petroleum        According to this
patent specification heated feed oils, which method comprises heating the
oil,       is allowed to crack in a soaking vessel in which introducing the
hot feed into a soaking vessel in   55   internals, preferably formed by
perforated plates, which most of the cracking takes place and
have been arranged. The swirling motion occur- subsequently conducting the
cracked liquid and      ring in soaking vessels not provided with inter-
formed vapours into a fractionating zone. Accord-    nals upon gas
formation is in fact transformed ing to this publication the hot feed is
introduced  due to the presence of such internals, into a into a lower
portion of an empty soaking vessel   60   plurality of relatively small
swirls, resulting in a and the liquid and vaporous products leave
steep decrease of overall back-mixing and there- through a common line at
an upper portion of the    fore an improved product stability. By
increasing vessel.                                             the number
of compartments in a soaking vessel, The conversion obtained by thermal
cracking        back-mixing can be further restricted. The height
operations is the result of the two main operating   65   of the
compartments or in other words the dis- 2 



3                 0 138 247                     4 tance between adjacent
internals should however    vessel and to allow the feed to flow in downard
be sufficient in order to allow inspection and      direction. Hereinafter
these two possibilities will maintenance.
be indicated with the expressions process  with In the process according to
the above European     upward flowing feedstock and process wit patent
specification vapours evolved in the corn-    5    downward flowing
feedstock. If the cracking pro- partments of the soaking vessel pass with
the       cess is carried out in a horizontal vessel the liquid
feedstock/product through the upstream        feedstock is introduced at
one end of the vessel compartments and are recovered from the vessel
and allowed to flow in substantially horizontal together with the liquid
product. If the amount of   direction towards the product outlet at the
oppo- gaseous products generated in the soaking vessel   10   site end of
the vessel. is rather moderate, the provision of compart-         When the
thermal cracking process according ment [err] the vessel will normally be
sufficient for    to the invention is carried out in a horizontally
generating a product having an acceptable stab-      extending vessel, a
horizontal vessel is applied ility. If, however, the operating conditions
and/or  which, according to the invention, is internally the composition of
the feedstock are such that   15   provided with a plurality of
substantially vertically large quantities of gaseous products are genera-
extending separating means dividing the interior ted, or already present in
the feed to the soaking   of the vessel into a plurality of consecutive
com- vessel, the compartmented division of the vessel   partments, wherein
the separating means each may be insufficuent for preparing products with
consists of a pair of spaced apart separating optimal stability.
20   walls, from which the wall closest to the feed inlet The object of the
present invention is therefore  is erected from the lower end of the vessel
and to improve the above known process using a                   provides a
fluid passage at or near the upper end compartmented vessel, in order to
remove gase-       of the vessel thereby defining a gas collecting ous
products as quickly as possible so as to        *space in each compartment
and the wall closest reduce or even prevent over-cracking and thus    25
to the product outlet is spaced down from the r          optimizing the
stability of the product prepared.    upper end of the vessel and provides
a fluid The present invention therefore relates to a       passage at or
near its lower end for the supply of process for the continuous thermal
cracking of       liquid from the upper part of a compartment to
hydrocarbon oils by heating a hydrocarbon oil       the lower part of an
adjacent compartment. feed, introducing the hot feed into a soaking    30
Upon operation of the horizontal vessel de- vessel having its interior
divided into a plurality of  scribed hereinabove, feedstock is supplied
into a consecutive, interconnected compartments and        first
compartment e.g. into the lower part thereof causing the hot feed to pass
through the consecu-    and subsequently flows through the compart- tive
compartments prior to withdrawal of liquid      ment, e.g. in upward
direction and is discharged material from the soaking vessel, and wherein
in   35   from said compartment to the lower part of a next each
compartment the gas present is collected        compartment via a pair of
cooperating separating and withdrawn separately from the vessel.
walls. Formed gas as well as already present gas In the above process
according to the invention,   are collected per. compartment at the upper
part gas generated during the cracking process or         thereof and are
separately withdrawn from the during the heating-up period and present in
the    40   vessel. feed to the soaker vessel is substantially pre-
In a preferred embodiment of the horizontal vented from passing through the
whole length of      vessel the separating walls erected from  the the
vessel, as it is removed from the vessel as      lower end of the vessel
have a height decreasing soon as possible, i.e. substantially directly
after  in downstream direction, i.e. from the feedstock formation. In the
known compartmented soaking    45   inlet to the liquid outlet. By this
arrangement of vessels, gas formed during the cracking is only     the
separating walls with decreasing height, the withdrawn from the vessel
together with the          overall liquid flow in the vessel is maintained
by liquid product stream at the outlet of the vessel.   gravity and the
gaseous products can be with- This means that the gas evolved in a compart-
drawn from the vessel without the necessity of ment will flow to adjacent
upstream compart-   50   controlling the liquid level to prevent liquid
ent- ments and will contribute to the axial mixing in     rainment in the
gas discharge system. these further compartments. In the process
As already mentioned in the above, the crack- according to the present
invention the axial mix-    ing process according to the invention may also
ing in a compartment of a soaking vessel is          be carried out in a
vertical vessel with upward considerably reduced as it is only induced by
the   55   flowing feedstock. If this routing is chosen a gas formed in the
compartment itself and not or      soaking vessel is used, which vessel is,
according only marginally by gas from other compartments.      to the
invention, internally provided with a plu- The process according to the
present invention     rality of superposed inclined separating walls may be
carried out in a horizontally extending       dividing the interior of the
vessel into a plurality vessel or in a vertical vessel. When using a    60
of superposed compartments, the soaking vessel vertically extending vessel,
the heated feedstock   further comprising fluid passages for the upward may
be introduced in the lower part of the vessel    flow of liquid hydrocarbon
oil, wherein the fluid and subsequently caused to flow in upward direc-
passages have their lower ends arranged below 



tion. It is also possible, and indeed preferred, to  the separating walls
thereby defining in the corn- supply the feedstock in the upper part of the
65   partments gas collecting spaces from  which 3    5                  0
138 247                      6 separated gas is continuously or
intermittently     section along the longitudinal axis of a horizontal
withdrawn. The fluid passages may suitably be       soaking vessel for
thermal cracking of hydro- formed  by  elongated  open  ended  tubular
' carbon oils according to the invention; elements passing through openings
in the separ-      Figure 2 schematically shows a vertical section ating
walls.                                   5    of a vertical vessel for
thermal cracking of hydro- A process for thermal cracking with downward
carbon oils with downward flow of feedstock flow of feedstock may
advantageously be accom-      according to the invention; plished according
to an embodiment of the inven-     Figure 3 schematically shows a vertical
section tion by using a vertically extending vessel inter-  of a vertical
vessel for thermal cracking of hydro- nally provided with a plurality of
superposed   10   carbon oils with upward flow of feedstock accord-
separating walls dividing the interior of the vessel  ing to the invention;
into a morality of superposed compartments, the       Figure 4
schematically shows a vertical section vessel further comprising fluid
passages for dis-   of a vertical vessel for thermal cracking of hydro-
charging liquid from an upper part of a compart-    carbon oils with upward
flow having a central ment to a lower part of a next lower compart-  i5
discharge line; and ment, the upper ends of the fluid passages defin-
Figure 5 schematically shows an embodiment ing in the compartments gas
collecting spaces      similar to the one described in Figure 4 but being
from which separated gas is continuously or         equipped with tubes to
allow passage of feed- intermittently withdrawn.
stock/product to the next compartment. In order to enable an easy and
reliable dis-   20   During operation of the equipment shown in charge of
gaseous products from the compart-        Figure 1, a residual oil
feedstock is passed ments, the separating walls are preferably in-
through a line 1 to a furnace 2 where it is heated dined wherein the fluid
passages are positioned     to a temperature in the range from  about below
the higher parts of the separating walls.    400-500[err]. The hot
feedstock is passed through The fluid passages themselves may be formed by
25   a line 3 into a soaking vessel 4, in which it is elongated open ended
tubular elements passing       caused to flow in horizontal direction
through a through openings in the separating walls. In a      plurality of
interconnected, juxtaposed compart- constructionally more attractive
arrangement, the   ments 5. The liquid cracked product leaves the fluid
passages are formed by weirs connected to     vessel via a line 6 through
which it is transferred free edges of the separating walls.           30
to a separating unit (not shown) to be separated Upon operation of the
latter type of vessel for   for instance, into a gasoline, a heating oil
and fuel downward flow of feedstock, the feedstock is        oil. Gas
formed or present in the various compart- introduced at the top part of the
vessel and the    ments of the soaking vessel is collected in the liquid
components will subsequently flow by         upper part of the appropriate
compartments of gravity through the consecutive compartments.   35   the
vessel and is continuously or intermittently The liquid entering into the
lower part of a        discharged via gas withdrawal lines 7. If desired,
compartment is directed upward and gas formed       line 3 may debouch in
the middle or the upper is separated and collected in the gas collecting
part of the first compartment. It is not necessary space under the upper
separating wall of said       to carry out the withdrawal via lines 7 at
the same compartment. Liquid poor in gas subsequently   40   time. flows
via one or more fluid passages into the         The construction of the
interior of the vessel is lower part of a next lower compartment.
as follows. The fluid passages may be so dimensioned that       The
compartments 5 are separated from one the hydrostatic pressure difference
is balanced by  another by pairs of separating walls, each pair of the
hydrodynamic pressure drop in the fluid   45   walls consisting of a first,
upwardly extending passages. In this case the gas collected is avail-  wall
8 (closest to the feed inlet) providing a able at substantially the same
pressure in each     passage 9 at the upper end of the vessel and a
compartment and can be discharged from vessel       closely spaced second,
downwardly extending without level control devices, which might be
wall 10 (closest to the product outlet) providing a subject to fouling by
coke deposits.          so   fluid passage 11 at the lower end of the
vessel. It should be noted that the withdrawal of gas(e-  The height of the
upwardly extending walls 8 may ous products), already present or formed
during     decrease from the inlet towards the outlet of the the residence
of the feedstock in the individual    vessel, so that the overall liquid
flow in the vessel consecutive compartments can be achieved by         can
be maintained by gravity and the gaseous lining up all the gas exits of the
consecutive    55    products evolved during operation of the vessel
compartments into one common conduit. This          can be withdrawn
without the necessity of con- conduit may be situated outside the soaking
trolling the liquid level to prevent liquid entrain- vessel (both for
horizontally and vertically oper-  ment in the gas discharge system. The
upwardly ating soaking vessels) or may be situated within    extending
walls 8 define in each of the compart- the soaking vessel when operated in
a vertical   60   ments 5 gas collecting spaces 12 at the upper part 



mode.                                               of the vessel. It
should be noted that more than The invention will now be further elucidated
by   the four compartments depicted in Figure 1 may way of example with
reference to the accompany-     be present in the soaking vessel. It may be
ing drawings, in which                              advantageous to provide
the first compartment Figure 1 schematically shows a vertical cross-   65
with a rather large gas withdrawal system so as to 4    7
0 138 247                       8 allow withdrawal of gaseous products
already        vertical soaking vessel used in the process present in the
feedstock entering via line 3. It    according to the present invention.
should be noted that the fluid passages 9 and 11      This vessel 40 is
provided with a feedstock inlet may also be formed by openings in the upper
part    41 at its top and a liquid cracked product outlet 42 of the walls 8
and in the lower part of the walls 10,   5    at its bottom. The interior
of the vessel is divided respectively.
by separating walls 43 into a number of super- Reference is now made to
Figure 2, showing a      posed compartments 44. The fluid communica-
vertical soaking vessel 20 for thermal cracking of  tion between  adjacent
compartments 44 is hydrocarbon oils flowing in downward direction
formed by passages 45 between the wall of the through the vessel. The
vessel is thereto provided    10   vessel and substantially vertical
baffles 46 with an inlet 21 for feedstock at the top and an    attached to
the free ends of the separating walls outlet 2 .or liquid cracked product
at the bottom   43. The heights of the baffles are preferably of the
vessel. The interior of the vessel is divided  different for each
compartment and alternating in by inclined separating walls 23 into a
plurality of  subsequent compartments so as to introduce a superposed
compartments 24. The fluid com-    5   cascade-type movement of
feedstock/product munication between adjacent compartments 24 is
through the soaking vessel. The gaseous pro- formed by passages 25 between
the wall of the       ducts present in the various compartments can be
vessel and vertical weirs 26 attached to free ends  withdrawn via openings
47 present in a central of the separating walls 23. The upper ends of the
discharge system 48, which allows collection of vertical weirs 26 are
arranged at a distance below    20   gaseous products at the top of the
soaking vessel the higher parts of the walls 23 thereby forming    and
which also forms the central axis for the gas collecting spaces 27 in the
upper parts of the  separating walls 43. Preferably, the openings 47
compartments. The lower ends of the weirs are       are present in the
upper parts of the various positioned near the bottom of the compartments,
compartments, i.e. closest to the feedstock inlets. so that during
operation liquid is caused to flow in   25   The openings in the first
compartment may be upward direction through a compartment, there-
wider or present in a larger number so as to cope by preventing the
formation of stagnant fluid       with the withdrawal of gaseous products
already zones and promoting gas separation. Gaseous         present in the
feed prior to entering the soaking products evolved during the cracking
process in     vessel. If desired the top of the soaking vessel the vessel
are collected in the spaces 27 and    30   may be detachable (dotted line)
so as to allow for withdrawn from the vessel via gas discharge lines
inspection, cleaning and/or replacement of the 28. Considerable amounts of
gaseous products        separating walls. (formed during the process or
already present in      Figure 5 shows a related embodiment of the the
feedstream 21) may be withdrawn from the        vertical soaking vessel
described in Figure 4. The first compartment, which should thus be provided
35   vessel 50 is provided with a feedstock inlet 51 at with adequate
withdrawal means.                     its top and a liquid cracked product
outlet 52 at its Figure 3 shows a further embodiment of the        bottom.
The interior of the vessel is divided by vertical soaking vessel
illustrated in Figure 2. A  separating walls 53 into a number of superposed
soaking vessel indicated with reference numeral     compartments 54. The
fluid communication be- 30 is provided with a feedstock inlet 31 at its
40   tween adjacent compartments 54 is formed by bottom and a liquid
cracked product outlet 32 at    tubes 55, which openings are lower than the
its top. During operation feedstock is caused to    vertically extending
baffles 56 of the separating flow in upward direction through a plurality
of     walls 53. The gaseous products present in the superposed
compartments 33 of the vessel.           various compartments can be
withdrawn via The compartments 33 are formed by slightly   45   openings 57
present in a central discharge system inclined separating walls 34
extending over the     58 which allows collection of gaseous products at
whole cross-section of the vessel. These separ-     the top of the soaking
vessel and which also ating walls 34 are provided with open ended
forms the central axis for the separating walls 53. tubes 35 extending
through openings in said         Preferably, the openings 57 are present in
the walls. The lower ends of the tubes 35 should be    50   upper parts of
the various compartments, i.e. arranged below the lower sides of the
separating    closest to the feedstock inlets. The openings in walls 34, to
substantially prevent the major part of  the first compartment may be wider
or present in the gaseous products evolved to leave the corn-     a larger
number so as to cope with the withdrawal partments via said tubes 35. The
major part of the  of gaseous products already present in the feed gaseous
products present in the compartments is   55   prior to entering the
soaking vessel. If desired, the thus collected in the appropriate gas
collecting    top of the soaking vessel may be detachable. spaces 36 below
the lower sides of the separating 



walls 34 and is continuously or intermittently       Claims withdrawn from
the vessel via gas discharge lines 37, which need not necessarily to be in
operation    60  1. Process for the continuous thermal cracking at the same
time although it is preferred to do so.  of hydrocarbon oils, which
comprises heating a It should be noted that the upper ends of the
hydrocarbon oil feed, introducing the hot feed tubes may extend above or
may be flush with the     into a soaking vessel having its interior divided
separating walls 34.                                into a plurality of
consecutive, interconnected Figure 4 shows a further embodiment of the
65   compartments and causing the hot feed to pass 5    7           0  138
247                     8 allow withdrawal of gaseous products already
vertical soaking vessel used in the process present in the feedstock
entering via line 3. It   according to the present invention. should be
noted that the fluid passages 9 and 11     This vessel 40 is provided with
a feedstock inlet may also be formed by openings in the upper part   41 at
its top and a liquid cracked product outlet 42 of the walls 8 and in the
lower part of the walls 10,   5    at its bottom. The interior of the
vessel is divided respectively.                                      by
separating walls 43 into a number of super- Reference is now made to Figure
2, showing a      posed compartments 44. The fluid communica- vertical
soaking vessel 20 for thermal cracking of  tion between adjacent
compartments 44 is hydrocarbon oils flowing in downward direction
formed by passages 45 between the wall of the through the vessel. The
vessel is thereto provided   10   vessel and substantially vertical baffles
46 with aninlet 21 for feedstock at the top and an    attached to the free
ends of the separating walls outlet [err] or liquid cracked product at the
bottom   43. The heights of the baffles are preferably of the vessel. The
interior of the vessel is divided  different for each compartment and
alternating in by inclined separating walls 23 into a plurality of
subsequent compartments so as to introduce a superposed compartments 24.
The fluid corm-   15   cascade-type movement of feedstock/product
munication between adjacent compartments 24 is     through the soaking
vessel. The gaseous pro- formed by passages 25 between the wall of the
ducts present in the various compartments can be vessel and vertical weirs
26 attached to free ends  withdrawn via openings 47 present in a central of
the separating walls 23. The upper ends of the   discharge system 48, which
allows collection of vertical weirs 26 are arranged at a distance below
20   gaseous products at the top of the soaking vessel the higher parts of
the walls 23 thereby forming    and which also forms the central axis for
the gas collecting spaces 27 in the upper parts of the  separating walls
43. Preferably, the openings 47 compartments. The lower ends of the weirs
are      are present in the upper parts of the various positioned near the
bottom of the compartments,    compartments, i.e. closest to the feedstock
inlets. so that during operation liquid is caused to flow in   25   The
openings in the first compartment may be upward direction through a
compartment, there-     wider or present in a larger number so as to cope
by preventing the formation of stagnant fluid      with the withdrawal of
gaseous products already zones and promoting gas separation. Gaseous
present in the feed prior to entering the soaking products evolved during
the cracking process in    vessel. If desired the top of the soaking vessel
the vessel are collected in the spaces 27 and    30   may be detachable
(dotted line) so as to allow for withdrawn from the vessel via gas
discharge lines   inspection, cleaning and/or replacement of the 28.
Considerable amounts of gaseous products        separating walls. (formed
during the process or already present in     Figure 5 shows a related
embodiment of the the feedstream 21) may be withdrawn from the
vertical soaking vessel described in Figure 4. The first compartment, which
should thus be provided    35   vessel 50 is provided with a feedstock
inlet 51 at with adequate withdrawal means.                    its top and
a liquid cracked product outlet 52 at its Figure 3 shows a further
embodiment of the        bottom. The interior of the vessel is divided by
vertical soaking vessel illustrated in Figure 2. A  separating walls 53
into a number of superposed soaking vessel indicated with reference numeral
compartments 54. The fluid communication be- 30 is provided with a
feedstock inlet 31 at its   40   tween adjacent compartments 54 is formed
by bottom and a liquid cracked product outlet 32 at   tubes 55, which
openings are lower than the its top. During operation feedstock is caused
to   vertically extending baffles 56 of the separating flow in upward
direction through a plurality of     walls 53. The gaseous products present
in the superposed compartments 33 of the vessel.          various
compartments can be withdrawn via The compartments 33 are formed by
slightly   45   openings 57 present in a central discharge system inclined
separating walls 34 extending over the     58 which allows collection of
gaseous products at whole cross-section of the vessel. These separ-    the
top of the soaking vessel and which also ating walls 34 are provided with
open ended         forms the central axis for the separating walls 53.
tubes 35 extending through openings in said         Preferably, the
openings 57 are present in the walls. The lower ends of the tubes 35 should
be   50   upper parts of the various compartments, i.e. arranged below the
lower sides of the separating    closest to the feedstock inlets. The
openings in walls 34, to substantially prevent the major part of  the first
compartment may be wider or present in the gaseous products evolved to
leave the com-      a larger number so as to cope with the withdrawal
partments via said tubes 35. The major part of the  of gaseous products
already present in the feed 



gaseous products present in the compartments is   55   prior to entering
the soaking vessel. If desired, the thus collected in the appropriate gas
collecting    top of the soaking vessel may be detachable. spaces 36 below
the lower sides of the separating walls 34 and is continuously or
intermittently      Claims withdrawn from the vessel via gas discharge
lines 37, which need not necessarily to be in operation    60  1. Process
for the continuous thermal cracking at the same time although it is
preferred to do so.  of hydrocarbon oils, which comprises heating a It
should be noted that the upper ends of the       hydrocarbon oil feed,
introducing the hot feed tubes may extend above or may be flush with the
into a soaking vessel having its interior divided separating walls 34.
into a plurality of consecutive, interconnected Figure 4 shows a further
embodiment of the    65   compartments and causing the hot feed to pass 5
9                   0 138  247                     10 through the
consecutive compartments .prior to      soaking vessel further comprising
fluid passags withdrawal of  liquid material from the soaking      for the
upward flow of liquid hydrocarbon oil , vessel, and wherein in each
compartment the gas    wherein the fluid passages have their lower en
present is collected and withdrawn separately      arranged below the
separating walls thereby de from the vessel.                              5
fining in the compartments gas collecting spaces 2. Process as claimed in
claim 1, wherein a       from which separated gas is continuously or
substantially horizontally extending soaking ves-  intermittently
withdrawn. sel is used.                                         13. Process
as claimed in claim 12, wherein the 3. Process as claimed in claim. 2,
wherein the    fluid passages are formed by elongated open horizontally
extending soaking vessel is internally   10   ended tubular elements
passing through open- provided with a plurality of substantially vertically
ings in the separating walls. extending separating means dividing the
interior      14. Process as claimed in claim 6, wherein the of the vessel
into a plurality of consecutive com-  gaseous products are withdrawn from
the con- partments, wherein the separating means each       secutive
compartments via openings in a central consist of a pair of spaced apart
separating walls,   15   discharge system. from which the wall closest to
the feed inlet is     15. Process as claimed in claim 14, wherein the
erected from the lower end of the vessel and        openings present in the
central discharge system provides a fluid passage at or near the upper end
in the first compartment are wider than those of the vessel thereby
defining a gas collecting     present in the other compartments. space in
each compartment and the wall closest   20  16. Process as claimed in claim
14 or 15, to the product outlet is spaced down from the       wherein the
fluid communication between adja- upper end of the vessel and provides a
fluid        cent compartments is formed by tubes which passage at or near
its lower end for the supply of  openings are lower than the vertically
extending liquid from the upper part of a compartment to      baffles of
the separation walls. the lower part of an adjacent compartment.    25 4.
Process as claimed in claim 3, wherein the     Patentanspruche height of
the upwardly erected separating walls decreases in downstream direction.
1. Verfahren zum kontinuierlichen thermischen 5. Process as claimed in
claim 1, wherein a       Cracken von Kohlenwasserstoffdlen, welches das
substantially vertically extending soaking vessel   30   Erwarmen  einer
Kohlenwasserstoff6l-Zuspei- is used.
sung, das EinfOhren der heiBen Zuspeisung in 6. Process as claimed in claim
5, wherein the     eine WArmehaltekammer (soaking vessel), deren hot feed
is passed in downward direction through   Inneres in eine Mehrzahl von
aufeinanderfolgen- the consecutive compartments.                       den,
miteinander verbundenen Teilabschnitten- 7. Process as claimed in claim 6,
wherein the    35   aufgeteilt ist, und Durchleiten der heissen Zuspei-
vertically extending soaking vessel is internally   sung durch die
aufeinanderfolgenden Teilab- provided with a plurality of superposed separ-
schnitte vor dem Abziehen des flussigen Mate- ating walls dividing the
interior of the vessel into  rials aus der W~rmehaltekammer, und wobei in a
plurality of superposed compartments, the ves-   jedem Teil abschnitt das
vorhandene Gas gesam- sel further comprising fluid passages for dis-   40
melt und einzeln aus der Kammer abgezogen charging liquid from an upper
part of a compart-    wird. ment to a lower part of a next lower compart-
2. Verfahren wie in Anspruch 1 beansprucht, in ment, the upper ends of the
fluid passages defin-   welchem sine im wesentlichen horizontal sich ing in
the compartments gas collecting spaces       erstreckende  Warmehaltekammer
verwendet from which separated gas is continuously or   45   wird.
intermittently withdrawn.                            3. Verfahren wie in
Anspruch 2 beansprucht, in 8. Process as claimed in claim 7, wherein the
welchem die sich horizontal erstreckende Wir- separating walls are inclined
and the fluid         mehaltekammer in ihrem Inneren mit einer Vial-
passages are positioned below the higher parts of   zahl von im
wesentlichen sich vertikal erstrecken- the separating walls.
so   den Trennvorrichtungen ausgestattet ist, welche 9. Process as claimed
in claim 7 or 8, wherein    das Innere Der Kammer in eine Mehrzahl von 



the fluid passages are formed by elongated open     aufeinanderfolgenden
Teilabschnitten  aufteilt, ended tubular elements passing through open-
wobei die Trennvorrichtungen jeweils aus eirem ings in the separating
walls.                       Paar von im Abstand voneinander angeordneten
10. Process as claimed in claim 7 or 8, wherein   55   Trennwinden
bestehen, wobei jeweils die der the fluid passages are formed by weirs
connected    Zuspeisung6ffnung am nachsten liegende Wand to free edges of
the separating walls.              sich vom unteren Ende der Kammer nach
oben 11. Process as claimed in claim 5, wherein the    erstreckt und einen
Flussigkeitsdurchlal am oder hot feed is passed in upward direction through
nahe dem oberen Edge der Kammer bildet und the consecutive compartments.
60   dadurch ein Gas-Sammelraum in jedem Teilab- 12. Process as claimed in
claim 11, wherein the   schnitt abgegrenzt wird und die jeweils der Pro-
vertically extending soaking vessel is internally   dukt-AuslaBlffnung am
nachsten liegende Wand provided with a plurality of superposed inclined
sich vom oberen Ende der Kammer nach unten separating walls dividing the
interior of the vessel  erstreckt und einen Flussigkeitsdurchlag am oder
into a plurality of superposed compartments, the    s5   nahe dem  unteren
Ende der Kammer bildet, 6    11                  0 138 247
12 welcher der Zuspeisung von FlOssigkeit vom         in den TrennwAnden
gefuhrte Elemente gebildet oberen Teil sines Teilabschniftes in den unteren
werden. Teil sines benachbarten Teilabschnittes dient.       14. Verfahren
wie in Anspruch 6 beansprucht, 4. Verfahren wie in Anspruch 3 beansprucht,
in   in welchem die gasformigen Produkte von den welchem die Hohe der sich
nach oben erstrek-   5..  aufeinanderfolgenden Teilabschnitten durch Off-
kende Trennwdnde im Str6mungsrichtung ab-          nungen in einem
zentralen Abzugssystem abge- nimmt.
zogen werden. 5. Verfahren wie in Anspruch 1 beansprucht, in      15.
Verfahren wie in Anspruch 14 beansprucht, welchem sine im wesentlichen sich
in vertikaler    in welchem die im zentralen Abzugssystem vor- Richtung
erstreckende Warmehaltekammer ver-   to   handenen Offnungen im ersten
Teilabschnitt gro- wendet wird.                                        Ser
sind als diejenigen in den anderen Teilab- 6. " fahren wie in Anspruch 5
beansprucht, in     schnitten. welchIrn dsr heiBs Zuspeisungsstrom  in Ab-
16. Verfahren wie in Anspruch 14 oder 15 wArtsrichtung durch die
aufeinanderfolgenden        beansprucht, in welchem  der Flussigkeitsaus-
Teilabschnitte geleitet wird.                 1s  tausch zwischen
benachbarten Teilabschnitten 7. Verfahren wie in Anspruch 6 beansprucht, in
durch Rohre gebildet wird, deren Offnungen un- welchem die sich in
vertikaler Richtung erstrek-   terhalb der sich in vertikaler Richtung
erstrecken- kende Warmehaltekammer in ihrem Inneren mit         den
Auffangbleche der Trennwande angeordnet einer  Mehrzahl von
ubereinanderliegenden         sind. Trennwinden, welche das Innere der
Kammer in   20 sine Mehrzahl von ubereinanderliegenden Teil-
Revendications abschnitten aufteilt, ausgestattet ist, wobei die Kammer
weiterhin Flussigkeitsdurchlasse zum          1. Proc6d6 pour le
craquagethermique continu Abzug von Flussigkeit aus dem oberen Teil sines
d'huiles d'hydrocarbures, qui cumprend le chauf- Teilabschnittes in einen
unteren Teil sines fol-   25   fage d'une charge d'huile d'hydrocarbures,
I'in- genden unteren Teilabschnittes aufweist, wobei     troduction de la
charge chaude dans un r6cipient die oberen Enden der Flussigkeitsdurchlasse
die    de maturation ayant son int6rieur divis6 en plu- Gas-Sammelriume der
Teilabschnitte angren-         sieurs compartiments successifs relies entre
eux zen, von welchen abgetrenntes Gas kontinu-          et le passage de la
charge chaude 3 travers les lerlich oder absatzweise wird.
30   compartiments successifs avant enlivement de 8. Verfahren wie in
Anspruch 7 beansprucht, in    matiere liquids du recipient de maturation,
et oCu welchem die Trennwande geneigt sind und die         dans chaque
compartiment le gaz present est FlussigkeitsdurchlAsse unter den hoher
gelege-      recueilli et evacue s6parement du recipient. nen Teilen der
Trennwande angeordnet sind.           2. Procede selon la revendication 1,
dans le- 9. Verfahren wie in Anspruch 7 oder 8 bean-   35   quel on utilise
un recipient de maturation s'6ten- sprucht, in welchem die
FlussigkeitsdurchlAsse      dant dans une direction sensiblement horizon-
durch verlingerte, an den Enden offene r8hren-     tale. f6rmige, durch
Offnungen in den Trennwinden          3. Proc6d6 selon la revendication 2,
dans le- gefuhrte Elements gebildet werden.                  quel le
recipient de maturation s'6tendant dans 10. Verfahren wie in Anspruch 7
oder 8 bean-   40   une direction sensiblement horizontale est pour-
sprucht, in welchem die FlOssigkeitsdurchlasse      vu interieurement de
plusieurs moyens de sepa- durch mit den freien Enden der Trennwande
ration s'etendant dans une direction sensible- verbundene Wehre gebildet
werden.                   ment verticale divisant l'interieur du recipient
en 11. Verfahren wie in Anspruch 5 beansprucht,      plusieurs
compartiments successifs, ou  les in welchem die heiBe Zuspeisung in
AufwArts-   45   moyens de separation sont constitues chacun richtung durch
die aufeinanderfolgenden Teilab-     d'une pairs de cloisons de separation
espacdes schnitte geleitet wird.                            l'une de
l'autre, la cloison la plus proche de 12. Verfahren wie in Anspruch 11
beansprucht,    I'entr6e pour la charge s'elevant A partir de 



in welchem die sich in vertikaler Richtung er-     I'extr6mit6 inferieure
du recipient et laissant un streckende Warmehaltekammer in ihrem Inneren
50   passage pour fluides A l'extr6mit6 superieure du mit einer Vielzahl
von ubereinanderliegenden go-    recipient ou prbs de cette extremite
sup6rieure, neignet Trennwinden ausgestattet ist, welche        definissant
ainsi un espace de recueil des gaz das Innere der Kammer in eine Mehrzahl
von          dans chaque compartiment, et la cloison la plus
Obereinanderliegenden Teilabschnitten aufteilt,     proche -de la sortie
pour le produit descendant a wobei die Warmehaltekammer weiterhin FlOssig-
55   partir de l'extremite superieure du recipient et keitsdurchlisse fur
nach oben flieBendes flussi-   laissant un passage pour fluides a son
extremite gos Kohlenwasserstoffol aufweist, und wobei die    inferieure ou
pres de cette extremite pour l'intro- unteren Enden der
Flussigkeitsdurchlisse unter      duction de liquide de la partie
superieure d'un den Trennwanden angeordnet sind und damit
compartiment a la partie inferieure d'un compar- die Gas-Sammelraume der
Teilabschnitte ab-   60   timent adjacent. grenzen, von welchen
abgetrenntes Gas kontinu-       4. Procede selon la revendication 1, dans
le- ierlich oder absatzweise abgezogen wird.            quel la hauteur des
cloisons de separation dres- 13. Verfahren wie in Anspruch 12 beansprucht,
sees vers le haut diminue dans la direction aval. in welchem die
FlOssigkeitsdurchlasse durch ver-     5. Procede selon la revendication 1,
dans le- 1ingerte, an den Enden offene, durch Offnungen    65   quel on
utilise un recipient de maturation s'eten- 7    13                   0  138
247                      14                     1 dant de maniere
sensiblement verticale.                12. Procede selon la revendication
11, dan 6. Procede selon la revendication 5, dans lequel   lequel le
recipient de maturation s'etendant verti- la charge chaude est passee en
direction descen-     calement est pourvu int6rieurement de plusieurs dante
a travers les compartiments successifs.        cloisons de separation
inclinees superposees di- 7. Procede selon la revendication 5, dans   .5
visant l'interieur du recipient en plusieurs corn- lequel le recipient de
maturation s'etendant verti-  partiments superposes, le recipient de
maturation calement est pourvu int6rieurement de plusieurs      comportant
en outre des passages pour fluides cloisons de separation superposees
divisant          pour l'ecoulement de bas en haut d'une huile l'interieur
du recipient en plusieurs comparti-      liquide d'hydrocarbures, ou les
passages pour ments superposees, le r6cipient comportant en    to   fluides
ont leurs extr6mit6s inf6rieures disposees outre des passages pour fluides
pour d6charger       au-dessous des cloisons de separation, definis- du l
'aide d'une partie superieure d'un comparti-    sant ainsi dans les
compartiments des espaces de meiVA une partie inferieure d'un compartiment
recueil de gaz 3 partir desquels le gaz separe est inferieure suivant, les
extremites superieures des   evacue de maniere continue ou intermittente.
passages pour fluides definissant dans les corn-   i5  13. Procede selon la
revendication 12, dans partiments des espaces de recueil du gaz 3 partir
lequel les passages pour fluides sont formes par desquels le gaz separe est
evacue de maniere         des elements tubulaires allonges A extremites
continue ou intermittente.                           ouvertes passant par
des ouvertures 3 travers les 8. Procede salon la revendication 7, dans
lequel   cloisons de separation. les cloisons de separation sont inclinees
et les   20  14. Procede selon la revendication 6, dans passages pour
fluides sont situes au-dessous des     lequel les produits gazeux sont
evacues des parties superieures des cloisons de separation.
compartiments successifs par des ouvertures 9. Procede selon la
revendication 7 ou 8, dans     dans un systeme central de decharge. lequel
les passages pour fluides sont formes par       15. Proced6 selon Ia
revendication 14, dans des elements tubulaires allongues a extremit6s    25
lequel les ouvertures presentes dans le systeme ouvertes passant par des
ouvertures A travers les    central de decharge dans le premier comparti-
cloisons de separation.                              ment sont plus larges
que celles presentes dans 10. Procede selon la revendication 7 ou 8, dans
les autres compartiments. lequel les passages pour fluides sont formes par
16. Procede salon la revendication 14 ou 15, des deversoirs relies aux
bords libres des cloisons    30   dans lequel la communication pour fluides
entre de separation.                                       des
compartiments adjacents est formee par des 11. Procede salon Ia
revendication 5, dans         tubes dont les ouvertures sont situees plus
bas lequel la charge chaude est passhe de bas en haut    que les
deflecteurs verticaux des cloisons de a travers les compartiments
successifs.              separation. 35 40 45 50 55 60 65    


