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(54) Thermal or catalytic cracking process for hydrocarbon feedstocks and corresponding system

(57)  The process of cracking is conducted within the
reaction system embracing the first reaction zone and
the second reaction zone; hydrocarbons feedstock in a
liquid state is introduced into the first reaction zone where
such a temperature is maintained which enables running
of cracking reaction. The liquid reaction mixture from the
lower part of the first zone flows into the lower part of the
mentioned second zone, where the reaction mixture flow-
ing in from below is divided in numerous streams flowing
upwards. Into every of such liquid streams, a stream of
gas is introduced from below which, along with the reac-
tion mixture, forms a liquid-gas mixture which is heated
when flowing upwards by indirect exchange of heat with
the heating medium and then the heated mixture flowing
out up above from the mentioned second zone is turned
back into the first reaction zone. Cracking products are
carried away from the upper part of the first zone.

The system for hydrocarbons feedstock processing
contains the tank-type reactor (1) and the tubular reactor
(5). The tubular reactor is provided with the parallel tubes
(6) mounted in the casing and directed from below to the
top. The tank-type reactor is connected with the tubular
space of the tubular reactor by the means of bottom pipe
(4) and upper pipe (12). Each tube (6) has a small tube
(7) installed on its lower end, with an inlet directed in
principal coaxially to the tube’s (6)
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Description

[0001] The subject-matter of the invention is the tech-
nology of hydrocarbons feedstock processing using the
method of thermal or catalytic cracking and the installa-
tion of hydrocarbons feedstock processing based on the
method of thermal or catalytic cracking designed for hy-
drocarbons with lower molecular weights. Both the tech-
nology and the installation are useful especially in
processing of waste raw-materials - used ones, impure
or being the residues received in various technological
processes. Such raw-materials contain waste plastics,
including polyethylene, polypropylene, polystyrene and
polyvinyl chloride (PVC), used lubricating oils and lubri-
cants, distillation residues, impure heavy hydrocarbon
fractions of various origin or used and fresh vegetable
and animal fats as applicable in production of fuels.
[0002] Along with a continuous growth in production
and consumption of oil products, also problems referring
to volumes of waste received in processes of their appli-
cation and usage are becoming much more important.
Irrespectively of the fact whether these are liquid, semi-
solid or solid wastes, their storage is very problematic,
and their deposition on waste dumps is harmful and dan-
gerous to the environment. Noxiousness of plastics
waste storage on waste dumps is additionally connected
with the fact, that they have a large volume in relation to
their mass and that they are impervious to degradation
and thus they can be deposited on waste dumps in a
generally unchanged form (especially when in the dark)
for over tens or even hundreds of years.

[0003] Taking into consideration the fact that permis-
sions to storage waste as well as conditions of such stor-
age are submitted to still much more severe administra-
tive regulations dictated by the necessity to protect the
environmentand stipulating substantial financial burdens
connected with wastes, various methods of waste utili-
zation and waste management are most commonly in-
troduced into the industrial practices. These methods dif-
fer in economic effectiveness as well as technological
advancement and they embrace the most simple, une-
conomic, non-ecological methods consisting in combus-
tion of waste, utilization of waste as an energy carrier
and its usage as a fuel in production processes (e.g. in
cement plants), used products regeneration enabling to
restore their original features, re-processing (in case of
plastics) in order to obtain finished products; at last but
not least - the above methods contain also methods con-
sisting in conversion of waste into high-value hydrocar-
bon products received in such processes as hydro crack-
ing, thermal and catalytic cracking. During the processes
of hydro cracking, thermal or catalytic cracking bond
cleavage occurs to raw-materials molecules and the mix-
ture of hydrocarbons with lower molecular weights is re-
ceived. The most required products in the process are
hydrocarbons fractions corresponding to petrol fractions
and diesel oil fractions.

[0004] Technologies of processing of hydrocarbons
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feedstock such as the above mentioned waste and used
oil products, using the methods of thermal and/or cata-
Iytic cracking as well as installations based on such meth-
ods, are known from numerous patent descriptions. The
inventions presented in respective descriptions refer to
differentaspects of the above process and differ one from
each other in a kind of the applicable catalysts, methods
of preparation and raw-material feed, the way of heat
supply to the process, systems of equipment and con-
struction of the basic equipment designed for the instal-
lation.

[0005] Technologies of processing of hydrocarbon
feedstock such as the above mentioned waste of poly-
olefin’s plastics using the methods of thermal and/or cat-
alytic cracking as well as installations based on such
methods are known from numerous patent descriptions.
The inventions presented in respective descriptions refer
to different aspects of the above process and differ one
from each other in a kind of the applicable catalysts,
methods of preparation and raw-material feed, the way
of heat supply to the process, systems of equipment and
construction of the basic equipment designed for the in-
stallation.

[0006] In the description of the German patent No 100
49 377 the technology as well as the installation for pro-
duction of diesel oil and petrol (but mainly diesel oil) by
cracking of mixtures composed of various kinds of used
oils and lubricants, mineral and biological oils, heavy oils
being distillation residues with the addition of plastics
waste has been presented. The oil products submitted
to processing have the boiling point within the range of
350-550°C. The sodium aluminosilicate is being used as
a catalyst. The process itself is conducted under such
conditions, in which a part of the reaction mixture from
the reactor equipped with a mechanical mixer passes
through a tubing into the inter-tubular space of the jacket
- tubular vaporizer; then - the reaction mixture is heated
by combustion gas having a very high temperature equal
to 1100-1200°C at the inlet to vaporizer tubes and
through the tubing is turned back to the reactor enabling
to maintain the temperature in the reactor at the level of
410-460° C. In order to stabilize reaction and operation
of the vaporizer, a low pressure of 30-150 millibars gen-
erated in a vacuum pump is employed. The combustion
gas is produced during combustion of solid, liquid or gas
fuels; at the same time impurities collected at the bottom
of the reactor are introduced into the combustion cham-
ber situated in the lower part of the vaporizer. Directly on
the reactor, the fractionating column for products is situ-
ated centrically.

[0007] In the description of the Polish patent applica-
tion No 345291, the method has been presented consist-
ing in running of the process in the reactor equipped with
the mechanical mixer situated in the lower part of it and
with the tubular heat exchanger built in the upper part of
the said reactor. Additionally, the reactor is equipped with
the heating jacket provided with burners producing com-
bustion gas, which are installed in the upper part of the
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jacket. Disintegrated plastics waste is introduced into the
lower part of the reactor whereas the products of cracking
are received at the top, above the exchanger. Hot com-
bustion gas constituting source of heat supplied to the
reactor is flowing first through the inter-tubular space of
the vaporizer and then - through the jacket space of the
outer heating jacket. The reaction mixture fills the lower
part of the reactor containing the mixer as well as the
upper part containing the heat exchanger.

[0008] The subject-matter of the invention as referred
to in the Polish patent application No 332762 is conver-
sion of polyolefin’s waste at the temperature not exceed-
ing 600°C and in the presence of the specified catalysts.
The reactor (similarly to the other discussed solutions)
is heated by means of indirect exchange of heat with hot
combustion gas. At the bottom, the reactor is surrounded
by the combustion chamber provided with burners, in
which the fuel obtained as the product of reaction is being
burnt; from the combustion chamber passage heating
tubes are led out passing through the reactor inside and
through which combustion gas from the combustion
chamber is flowing out. The reactor is provided with the
mixer.

[0009] The subject-matter of the invention as referred
to in the Polish patent application No 337413 is the
processing of liquid fuels with waste of polyolefin’s plas-
tics; the essence of the invention is application of the
mixture composed of wastes and technological oil (most
frequently - the used one) as a raw-material, mixed ac-
cording to the weight ratio of oil to plastics waste as 100:
11to 1: 1, as well as the equipment for melting of wastes
before their mixing with oil.

[0010] Inthe Polish patent application No 354272 also
referring to the cracking of waste plastics into liquid fuels
the reactor has been presented, in the inside of which at
least one heating element is mounted having a form of
a heating tube of a curvilinear shape and the appropriate
length and diameter. At the inlet to the heating tube, the
burner to produce combustion gas is mounted; the re-
ceived combustion gas, when passing through the tube,
heats the reaction mixture in the reactor. The construc-
tion of the heating element limits (as it has been referred
to in the description) the effect of coke settling and - in
the event of coking - the element itself can be easily
cleaned or replaced.

[0011] The goal to be attained in numerous technical
solutions with respect to the processes of thermal or cat-
alytic cracking of plastics waste and heavy hydrocarbons
feedstock not suitable for processing in other known tech-
nological processes is to design the process character-
ized by effectiveness sufficient to guarantee an economic
profitability of the process after its implementation on the
industrial scale. The effectiveness of the process de-
pends on efficiency of the main products i.e. petrol frac-
tion and diesel oil fraction as well as on costs incurred
for their production. The essential factor reflecting on the
level of costs is consumption of energy during the process
as well as duration of time, over which the installation is
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under continuous operation.

[0012] The serious problem disturbing the continuous
operation of the installation and causing the increased
consumption of energy and decrease in selectivity of re-
action aimed at obtaining of the most required products
is that connected with the phenomenon of obtaining the
coke as one of the cracking products. The coke is created
and deposited mainly on surfaces of the heat exchange
between the heating medium and the reaction mixture.
The term "reaction mixture" determines the mixture of
melted plastics and/or other processed hydrocarbons
feedstock as well as products with a different degree of
cracking, which is contained within the process system.
This mixture, especially when processing of plastics or
other raw-materials with plastics, is characterized by high
viscosity and low heat conduction. These features re-
quire the special technical solutions with respect to sup-
plying the heat into the mixture (in its entire mass) in such
avolume, which is indispensable to conduct endothermic
reactions of cracking as well as to force the mixture
through heat exchangers of various types in order to heat
it. A gravitation flow of the mixture through the exchang-
ers is often applicable, which can be possibly supported
by employment of the additional pressure. In order to
achieve the quicker heat transfer between the heating
medium and the reaction mixture it is also necessary to
maintain a high temperature of the heating medium in
relation to the temperature of the reaction mixture. The
larger is the difference in temperatures, the more inten-
sive is creation and deposition of coke on the heat ex-
change surface. The settling of coke causes reduction in
heat exchange rates and thus, in order to compensate it
and ensure an inflow of the sufficient volume of heat into
the reaction mixture, the heating medium temperature
should be increased. This, on the other hand, will result
in an accelerated settling of coke and, at last, will lead to
switching off the installation in order to remove the gath-
ered deposits of coke. The well-known solutions target
is to design installation and equipment of such structure
and construction so that works connected with cleaning
of the installation will be much more easy and simple to
complete during a short time. Nevertheless, it does not
change the fact, that the necessity to switch off the in-
stallation and its repeated switching on causes much in-
convenience.

[0013] New technological solutions are being sought
for all the time, application of which could result in low-
ering of consumption of process energy, increase in pro-
ductivity of petrol fractions and diesel oil fractions as well
as in facilitating and simplifying of exploitation services
referring to the process in question, running of which is
not easy in the industrial practice.

[0014] The method according to the invention consists
in that the cracking process is conducted under the re-
action system containing the first reaction zone and the
second reaction zone. Into the first zone hydrocarbons
feedstock in a liquid state is introduced and - in the case
of catalytic process - also a catalyst. In this zone the
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temperature specific for running of a cracking reaction is
maintained, and obtained products in a form of vapours
are carried away from the upper part of the first reaction
zone. On the other hand, the liquid reaction mixture from
the lower part of the first zone flows into the mentioned
second reaction zone situated near by; the formed liquid-
gas mixture is heated when flowing upwards by indirect
exchange of heat with the heating medium and then the
heated mixture flowing out up above from the mentioned
second zone is turned back into the first reaction zone,
preferably above the level of the liquid reaction mixture
where the reaction mixture flowing in from below is divid-
ed in numerous streams flowing upwards. Into every of
such liquid streams, a stream of gas is introduced from
below which, along with the reaction mixture, forms a
liquid-gas mixture closed in this zone. The products car-
ried away up above from the first zone are submitted to
fraction separation. Preferably, the products of reaction
are at first separated into hydrocarbons fraction with the
boiling point of up to 350°C and hydrocarbons fraction
with the boiling point of over 350°C. The boiling fraction
of over 350°C is turned back into the reaction system,
preferably to the first reaction zone. The boiling fraction
of up to 350°C contains petrol fractions and diesel oil
fractions.

[0015] The systemaccordingtotheinventiondesigned
for processing of hydrocarbons feedstock consists of the
tank-type reactor and tubular reactor provided with an
inlet for feeding raw-material and catalyst, an outlet for
receiving products from the upper part of the reactor and
an outlet for receiving impurities from the lower part of
the reactor. The tubular reactor situated next to the tank-
type reactor is provided with parallel tubes mounted in
the casing and directed from below to the top. These
tubes along with the lower chamber combining the lower
open ends of the above tubes and with the upper cham-
ber combining the upper open ends of the tubes form a
separate tubular space, which is connected with the tank-
type reactor by means of pipes. One pipe connects the
lower part of the tank-type reactor with the lower chamber
of the tubular space, whereas the second pipe connects
the upper chamber of the tubular space with the tank-
type reactor, where the inlet of the mentioned second
pipe leading to the tank-type reactor is situated above
the mentioned lower part of the said reactor. Each tube
of the tubular reactor has a small tube installed on its
lower end, with an inlet directed into the tube’s inside and
in principal - coaxially to the tube’s surface; the diameter
of the small tube is significantly less than the diameter
of the tube. Small tubes are led out from the common
collector. The casing of the tubular reactor has accord-
ingly an inlet and an outlet to feed and carry away the
heating medium. The tubular reactor in its lowest point
of the tubular space may be additionally provided with
an outlet for removal of impurities.

[0016] Combustion gas used as the heating medium
may be produced by combustion of fuels in a separate
furnace or by combustion in appropriate burners mount-
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ed in the casing of the tubular reactor.

[0017] The application of the method according to the
invention makes it possible to unexpectedly efficiently
eliminate problems and noxiousness connected with the
said process. Thanks to the introduction of gas into the
streams of the reaction mixture at the inlet to the tubes
of the tubular reactor constituting the second reaction
zone and the following formation of the mentioned liquid-
gas mixture characterized by the lower mean specific
gravity than the weight of reaction mixture flowing in from
the first reaction zone, in the second zone the flow rate
of the mixture moving upwards is increased and a specific
circulation of the reaction mixture is arranged within both
zones; respectively also effectiveness of heat reception
from the heating medium as well as the effectiveness of
heat transfer to the first reaction zone is increased. Next,
in order to feed the reaction system with the necessary
heat volume it is enough to apply the heating medium
with moderately high temperatures. This enables to avoid
occurrence of large differences in temperatures on a sur-
face of the heat exchange what causes undesirable phe-
nomenon of coking. The reaction mixture in the second
reaction zone is usually heated up to the temperature by
2 up to 50°C higher than the temperature maintained
within the first reaction zone. It turned out also that a
favourable change of the character of flow and heat ex-
change in the second reaction zone can be reached with
a relatively smaller volume of gas introduced into the re-
action mixture flowing in from the first reaction zone.
[0018] The gas applied to form a liquid-gas mixture in
the second reaction zone may be the gas being a product
of the cracking process or the gas originating from any
other source e.g. natural gas, liquefied petroleum gas,
vaporized light hydrocarbons including hydrocarbons re-
ceived in the cracking process or inert gases not contain-
ing oxygen. The gas introduced into the reaction mixture
does not require any preheating; for example, it can have
a temperature equal to the ambient temperature or, in
the case of gas received by means of hydrocarbons va-
porization, equal to the vaporization temperature.
[0019] The heating medium in the second reaction
zone is combustion gas obtained as a result of combus-
tion in burners using the gas being the product of cracking
or combustion of any other fuel originating from outer
sources, including also solid fuels. The hot combustion
gas in the second reaction zone is passed co currently
or counter-currently (preferably counter-currently) in re-
lation to the direction of flow of the liquid-gas mixture.
The source of heat fed in the second zone may be also
electric energy.

[0020] The positive results obtained following the proc-
ess conducted with the application both of the method
and the system according to the invention are due to:
high productivity of the most valuable target products,
low consumption of energy and long periods of continu-
ous operation of the installation free from any disturbanc-
es caused by settling of coke on the surface of any equip-
ment.
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[0021] The method according to the invention, which
can be completed with the application of the system ac-
cording to the invention, is suitable for processing of a
wide range of hydrocarbons feedstock: used lubricating
oils and lubricants, residues obtained in various techno-
logical processes, distillation residues, vegetable fats
and animal fats both used and fresh applicable in pro-
duction of fuels as well as plastics waste, the most difficult
mixtures to process. The process according to the inven-
tion is suitable for processing mixtures of polymer wastes
such as: polyethylene, polypropylene, polybutene, poly-
styrene. The mixture of wastes submitted to processing
may contain some quantity of other plastics such as e.g.
ethylene polyterephthalate as well as multi-layer prod-
ucts containing, despite the above mentioned, also other
kinds of polymers such as: polyamides or polyesters and
these containing layers of glue, paper or layers of thin
foil or sprinkled with powder e.g. aluminium. Of course,
the way of waste preparation (e.g. disintegration, wash-
ing and drying) should correspond to the kind of waste
and degree of its impurity. All materials which will be not
cracked, will fall down to the bottom of the cracking in-
stallation and will be removed by means of the appropri-
ate equipment.

[0022] The process according to the invention envis-
aging the system for removal of chloride and chloroor-
ganic compounds out of cracking products, may be ap-
plied in processing of raw-materials containing chloride
such as polyvinyl or any other waste hydrocarbons feed-
stock containing this element. In order to remove chloride
and chloroorganic compounds any well-known method
can be applied.

[0023] The method and the system according to the
invention is also applied in hydrocarbons feedstock
processing using the method of the catalytic cracking
conducted in the presence of hydrogen.

[0024] The method and the system according to the
invention is presented more particularly in the example
referring to the drawings where Fig.1 presents schematic
technological installation containing the system of hydro-
carbons feedstock processing based on the cracking
method whereas Fig.2 presents the system of hydrocar-
bons feedstock processing based on the cracking meth-
od.

Example:

[0025] Theinstallation presentedinthe Fig.1is applied
to conduct processing of plastics waste or other hydro-
carbons feedstock of any consistence, both liquid and
solid ones, or mixtures of both above mentioned kinds
of raw-materials. Raw-materials in a liquid state are in-
troduced into the tank-type reactor 1.Raw-materials,
which have been disintegrated and dried and then melted
in the electrically heated extruder (shown in the Fig.2)
are introduced into the reactor 1 through the inlet 2. Other
raw-materials after their melting (where it is required tak-
ing into consideration the kind of raw-material submitted
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to processing) are introduced into the reactor 1 by the
inlet 3. The catalyst is introduced into the reactor together
with the raw-material. In the reactor 1, the temperature
of 350-450°C is maintained. The reaction mixture flows
in from the lower part of the reactor 1 through the pipe 4
into the tubular reactor 5. The reaction mixture flows in
into the reactor 5 from below, into the lower chamber 6a
and then flows at the top through the vertical tubes 6 to
the reactor. The stream of gas being the product of the
process, is introduced into the reaction mixture through
each tube 6 at its lower end. The gas is introduced by
means of small tubes 7 mounted in such a way that their
outlets are directed towards the tubes 6 inside and gas
is flowing out from them vertically upwards. The inlet ends
of the small tubes 7 are connected with the collector 8.
The gas and the reaction mixture form the liquid-gas mix-
ture which, when flowing upwards through the tubes 6,
is heated thanks to indirect exchange of heat with com-
bustion gas. The hot combustion gas is obtained by com-
bustion of gas being the product of the process in the
furnace 9. The combustion gas is introduced into the in-
ter-tubular space of the reactor 5 through the pipe 10 and
is carried away from the reactor through the pipe 11.

The combustion gas is flowing counter-currently in rela-
tion to the direction of flow of the liquid-gas mixture. The
heated mixture is received through the pipe 12 from the
upper chamber 6b of the tubular reactor 5 and is turned
back to the tank-type reactor 1. The products of cracking
are received at the top, from the tank-type reactor, and
through the pipe 13 are introduced into the column 14,
where they are separated into the first portion containing
hydrocarbons boiling at the temperature of up to 350°C
and into the second portion - containing hydrocarbons
boiling at the temperature of over 350°C. The second
portion as mentioned above is turned back into the tank-
type reactor (as a whole or a part of it) using the pump
15 and the pipe 16. The first portion as mentioned above
is cooled in the air cooler 17 and through the pipe 18 is
introduced into the separator 19, where liquid products
are separated from gas products. The liquid products
constituting the main product of the process are the hy-
drocarbons mixture with the boiling point range corre-
sponding to that of petrol fractions and diesel oil fractions.
They are passed to the storage tank 22 through the pump
20 and the pipe 21. These products are next submitted
to further processing consisting mainly in separation and
hydrogenation (on spot or at the consignee). A part of
the liquid product from the separator 19 is passed as a
reflux to the column 14 through the pipe 23. The gas
products from the separator 19 are suck in and slightly
compressed by means of the blower 24 and then, through
the pipe 25, they are introduced into the furnace 9 in
order to produce combustion gas whereas through the
pipe 26 they are introduced into the tubular reactor 5 in
order to produce liquid-gas mixture; through the pipe 27
they are introduced into the column 14 as the stripping
gas. Impurities collected at the bottom of the tank-type
reactor 1 are removed by means of the equipment 28.
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Impurities, which may possibly be collected also at the
lowest point of the pipe 4 and/or at the bottom of the
chamber 6a, may be removed through the outlets 29 and
30.

Claims

1. The technology of hydrocarbons feedstock process-
ing using the method of thermal or catalytic cracking
of such raw-material in order to receive hydrocar-
bons with lower molecular weights and consisting in
that the cracking reaction is conducted in the mass
of the liquid hydrocarbons feedstock under condi-
tions specific for running such a reaction and in the
presence of the catalyst or without it, when the gas-
steam mixture of reaction products is received and
characterized in that the process of cracking is con-
ducted within the reaction system embracing the first
reaction zone and the second reaction zone; hydro-
carbons feedstock in a liquid state is introduced into
the first reaction zone where such a temperature is
maintained which enables running of cracking reac-
tion; vapours of cracking products are carried away
from the upper part of the first zone whereas the
liquid reaction mixture from the lower part of this zone
flows into the lower part of the mentioned second
zone, where the reaction mixture flowing in from be-
low is divided in numerous streams flowing upwards.
Into every of such liquid streams, a stream of gas is
introduced from below which, along with the reaction
mixture, forms a liquid-gas mixture which is heated
when flowing upwards by indirect exchange of heat
with the heating medium and then the heated mixture
flowing out up above from the mentioned second
zone is turned back into the first reaction zone and
the vapours of products as carried away up above
from the first zone are submitted to separation.

2. The method according to the claim 1 and charac-
terized in that the gas as introduced into the liquid
streams of the reaction mixture in the second reac-
tion zone is the gas being a product of the cracking
process or the gas originating from any other source
e.g. natural gas, liquefied petroleum gas, vaporized
light hydrocarbons including hydrocarbons received
in the cracking process or inert gases not containing
oxygen.

3. The method according to the claim 1 and charac-
terized in that the heated liquid-gas mixture from
the second reaction zone is introduced into the first
reaction zone above the mentioned lower part of the
first reaction zone; from this lower part the reaction
mixture flows into the second reaction zone.

4. The method according to the claim 3 and charac-
terized in that the heated liquid-gas mixture from

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

the second reaction zone is introduced into the first
reaction zone above the level of the liquid reaction
mixture closed in this zone.

The method according to the claim 1 and charac-
terized in that in the first reaction zone the temper-
ature ranging from 350°C up to 450°C is maintained.

The method according to the claim 1 and charac-
terized in that the heating medium is passed cocur-
rently or counter-currently in relation to the direction
of flow of the liquid-gas mixture.

The method according to the claim 1 or 4 and char-
acterized in that the hot combustion gas is the heat-
ing medium.

The method according to the claim 5 and charac-
terized in that the combustion gas is obtained as a
result of combustion of gas being the product of
cracking or combustion of any other fuel originating
from other sources, including also solid fuels.

The method according to the claim 1 and charac-
terized in that vapours of cracking products, which
are carried away from the upper part of the first re-
action zone, are separated into hydrocarbons with
the boiling point of up to 350°C and hydrocarbons
with the boiling point of over 350°C.

The method according to the claim 9 and charac-
terized in that hydrocarbons with the boiling point
of over 350°C are turned back to the reaction system,
preferably to the first reaction zone.

The method according to the claim 1 and charac-
terized in that the following hydrocarbons feedstock
is submitted to processing: plastics waste, used lu-
bricating oils and lubricants, distillation residues, res-
idues received in various technological processes,
vegetable and animal fats (both used and fresh).

The method according to the claim 1 or 11 and char-
acterized in that hydrocarbons feedstock is submit-
ted to processing with the application of the method
of catalytic cracking conducted in the presence of
hydrogen.

The system for hydrocarbons feedstock processing
using the method of thermal or catalytic cracking as
designed for hydrocarbons with lower molecular
weights and characterized in that it contains the
tank-type reactor (1) and the tubular reactor (5) sit-
uated one next to each other; the tank-type reactor
is provided with the inlets to feed raw-materials and
a catalyst, the outlets to carry away the products and
remove impurities whereas the tubular reactor is pro-
vided with the parallel tubes (6) mounted in the cas-
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15.
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ing and directed from below to the top. These tubes
along with the lower chamber (6a) combining the
lower open ends of the above tubes and with the
upper chamber (6b) combining the upper open ends
of the tubes form a separate tubular space in the
casing, which is connected with the tank-type reactor
(1) by means of pipes in such a way, that one pipe
(4) connects the lower part of the tank-type reactor
with the lower inlet into the tubular space, whereas
the second pipe (12) connects the upper outlet from
the tubular space with the tank-type reactor, where
the inlet of the mentioned second pipe (12) leading
to the tank-type reactor is situated above the men-
tioned lower part of the said tank-type reactor (1).
Each tube (6) of the tubular reactor has a small tube
(7) installed on its lower end, with an inlet directed
in principal coaxially to the tube’s (6) surface; inlet
ends of the small tubes are connected with the col-
lector (8); the diameter of the small tubes (7) is sig-
nificantly less than the diameter of the tubes (6); the
casing of the tubular reactor has accordingly an inlet
and an outlet to feed and to carry away the heating
medium.

The system according to the claim 13 and charac-
terized in that the tank-type reactor (1) is a vertical,
cylindrical tank.

The system according to the claim 13 and charac-
terized in that the tubular reactor (5) has the casing
provided with the inlet and outlet stub pipes.

The system according to the claim 13 and charac-
terized in that the tubular reactor (5) has the casing
with at least one burner and with the outlet stub pipe
mounted in it.
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