
A METHOD AND DEVICE FOR PROCESSING DOMESTIC AND INDUSTRIAL ORGANIC
WASTE Field of technology    The invention relates to waste
processing and producing hydrocarbons from domestic and industrial
organic wastes by pyrolysis. The inventions can be used for disposal
of domestic, agricultural and industrial wastes of organic origin to
obtain bio-gas, liquid petroleum and solid fuel components in the
process of recycling. Prior art        Current methods of solving the
problem of processing and recycling of household and industrial
wastes, in particular such as manure, waste from meat processing,
sawdust, peat, rubber, household waste (free of metals), etc., are
largely based on approaches such as compaction and burial in
landfills, biodegradation at the level of microorganisms and
high-temperature treatment.    Given the increasing volume of waste,
the principle of high-temperature breakdown becomes preferable, since
burial in landfills and enzymatic decomposition of wastes require
large areas and are not considered viable.    There is a well-known
method of processing solid domestic and industrial wastes, including
their preparation and involving loading of a vertical shaft furnace,
fuel and hot air in the bottom of the shaft furnace, the discharge of
pyrolysis gas and vapor components, resulting from combustion in the
upper part of the furnace (Russian Federation Patent No. 2105245,
MGZh R 23, 0 5/00, published on 20.02.98).      A major shortcoming
of this method is the not particularly high efficiency of the process
of obtaining and using pyrolysis gas, due to the use of hot air as a
gasifying agent, which leads to lower productivity of the recycling
process.      A well-known method of processing solid domestic and
industrial wastes, (Russian Federation Patent No. 2213908, MGZh R 23,
0 5 / 00, published on 10.10.03) includes pre-processing and loading
of waste into the reactor, heating, drying, pyrolysis and combustion
with the formation of processed products in the gaseous and liquid
phase and the discharge of processed products from a reactor. In this
situation, heating, drying and pyrolysis are performed in a reactor
at an absolute pressure of 0.08 - 0.095 MPa, and pretreatment is
produced by grinding, mixing with the fusing agent and pressing.  



2      The above method is significantly high-performance while being
simultaneously an environmentally safe recycling process through a
series of preliminary steps to treat waste and creating conditions
for the intensification of the process. However, the process of waste
destruction is not sufficiently effective in terms of safety and
technological effectiveness of the process.      There is a known
installation for processing organic material into fuel components
(Russian Federation Patent No. 2182684, MGZh R 23, 0 5 / 027,
published on 20.05.02), containing the means for feeding raw
materials, a pyrolysis reactor equipped with an annular combustion
chamber, a system of separation of the vaporous mixture, and
facilities for removal. Placing an annular combustion chamber
directly in the pyrolysis reactor leads to higher efficiency of the
process, but in this installation, the waste destruction process does
not allow for high-quality processing of waste because the structure
of the reactor is not designed for use with high temperature
pyrolysis.      The closest in technical nature and achieved results
to the claimed group of inventions is a method and device for
producing hydrocarbons from domestic garbage or waste and/or organic
waste materials (Russian Federation Patent No. 2,202,589, MGZh R 23,
0 5 / 027, published on 10.10.03) by two-stage cracking at different
temperatures with successive loading and removal.      The above
method includes a stage of loading the wastes in a horizontal rotary
reactor for the first cracking reaction, loading the residual from
the first cracking reaction with a helical stirrer into the second
cracking reaction. This cracking is pyrolysis reaction and/or
catalytic cracking.   A device for implementing this method contains
mostly a horizontal rotating reactor and a reactor with a helical
stirrer.   The above method and device are more effective in terms of
safety and technological effectiveness of the recycling process,
since the cracking reaction is carried out in two stages in separate
reactors at different temperatures. The absence of high temperatures
during the first cracking reaction has positive impact on the first
reactor.      However, this method for producing hydrocarbons from
domestic garbage or waste, and a device for its implementation, are
critical from the standpoint of efficiency of the waste breakdown
process, including such aspects as the speed and quality, as well as
the workability and safety of the recycling process. An additional
factor influencing the quality of waste recycling is the presence of
a rotating reactor. A rotating reactor is costly and difficult to
build, and an effective destruction process under the influence of
high temperatures depends  3 on complying with the safety conditions
of the process, defined by the absence of deformation of the reactor
at high temperatures. 



These problems can be solved with the aid of the claimed group of
inventions. Disclosure of invention     The main objective of the
claimed group of inventions is to create a method and a device for
processing domestic and industrial waste organic materials so as to
improve the quality of the waste recycling process, as well as to
more fully recycle and extract useful products, such as liquid and
gaseous hydrocarbons, and solid products.     Technical result is
efficiency and reliability through a process of enhanced recycling in
two stages combining the various effects on raw materials - pyrolysis
and electromagnetic action -- allowing faster and more complete
breakdown of waste as well as the best way to divide and structure
the various useful output products.     This problem is solved by the
fact that in this method of processing municipal and industrial
organic wastes, which includes the first and second stage of
pyrolysis, division of pyrolysis products into fractions, and
processing of each fraction for useful products, the second stage of
pyrolysis is carried out with simultaneous electromagnetic action on
the pyrolysis products.     It is preferable to perform periodic
electromagnetic action using an electrical discharge with a voltage
breakdown level of 10 to 50 kV with a frequency of discharge from 3
to 500 Hz.     Preferably both stages of the pyrolysis are carried
out in a stationary reactor divided into two parts, in which the
primary pyrolysis is executed at a temperature of 200- 300C and the
secondary is executed at 400- 1200C.     Separation of the pyrolysis
products into fractions is done by removing liquid hydrocarbons from
water, removal of gaseous products, their cooling and condensation,
and discharge of solid products from the reactor.     Preferably,
domestic and industrial wastes of organic origin should be subject to
pre-processing, which includes, for example, grinding and mixing. The
best way to perform waste processing is with a catalyst that is
chosen depending on the composition of the waste at a ratio of 2% to
15% of the mass of waste. In this regard, sodium alkali is the
optimum catalyst.     It is preferable to perform pyrolysis with an
excess of pressure in the range from 0.15 to 0.7 atm. 



4     The issue is resolved by the fact that in the device for
processing household and industrial wastes of organic origin,
containing the pyrolysis reactor, which consists of two parts and a
system of separation of steam/gas pyrolysis products, there is
additionally introduced an electromagnetic source mounted on the
second part of the reactor, which is connected to the discharge
system of separation of the steam/gas pyrolysis products. Preferably,
the pyrolysis reactor is stationary.     The device may also include
a site for preparation of raw materials, coupled with the first part
of the reactor, which can be made in the form of an extruder.     It
is preferable to provide a device unit for removing solid product in
the form of gas-tight slide valves.     The system for separation of
steam/gas pyrolysis products may include a steam/gas mixture
condenser, which is its supply, a burner unit, and a unit for the
separation of liquid media, all connected to the steam/gas mixture
condenser. The first part of the reactor is preferably made as a
receptacle, sealed outer cylinder and inner cylinder, which contains
a conveyor screw with variable pitch with a hollow shaft, which is
connected to a drive, where the hollow shaft has supply and discharge
tubes for the conveyor screw, a helical guide is located between the
inner and outer cylinders, the outer cylinder has a group of tubes to
supply and discharge hot gases, and the discharge tube is connected
with the internal cylinder     The second part of the pyrolysis
reactor can be made in the form of a sealed outer cylinder and inner
cylinder containing a conveyor screw located on the shaft, connected
to the drive, where a helical guide is located between the inner and
outer cylinders, the outer cylinder contains a group of supply and
discharge tubes for hot gases, and the inner cylinder contains a tube
with a flange for connection to the first part of the reactor, a
discharge tube for vapor gases and a tube to remove solid products.
The best source of electromagnetic action is in the form of a
generator connected to the group of discharge devices installed on
the tube with a flange for connection to the first part of reactor.
It is preferable to make the steam/gas mixture condenser in the form
of inner and outer cylinders, between which there is a helix for the
circulation of steam/gas steam/gas mixture, and to make the inner
cylinder with tubes containing coolant supply and discharge tubes and
the outer cylinder with supply tubes for supply and discharge of
vaporous products and a tube for  



5 discharge of liquid products, while the outer cylinder is made with
a casing that has tubes installed for supply and discharge of cooling
liquid.     It is best to provide heat insulation for the first and
second parts of the reactor. Preferably the conveyor screw in the
second part of the reactor is made bladed.     The claimed method and
devices can improve the efficiency of the recycling process by
improving the processing of waste and accelerating its breakdown.
This is achieved by using electromagnetic action in the process of
pyrolysis that makes it possible to accelerate the breakdown process
, better process waste, and improve the reliability of separation of
different fractions of hydrocarbons.      The claimed device in the
preferred configuration has no rotating reactor, which is complex to
manufacture and is very expensive, because it is difficult to seal at
such a scale and it is critical in terms of environmental parameters.
It is also difficult to clean the walls of the resultant carbon
residue in the rotary reactor.     Waste processing in two stages
enables increasing the safety of the process and making the
transition to the electromagnetic action for processing products in
solid and gaseous states in the second part of reactor.     In the
claimed device, the design of the reactor in two parts, with inner
and outer cylinders, improves structural rigidity, which in turn
creates conditions for the use of a pyrolysis reactor with more
intense heat loads. The presence of the helix between the cylinders
further enhances the design and creates the opportunity for even heat
distribution in the pyrolysis reactor.     At a lower temperature
compared with the prototype of the first stage of pyrolysis, coke
formation is absent and a huge volume of liquid hydrocarbons is
produced, which improves the environmental desirability of recycling
due to low carbon dioxide emissions. 



The claimed method and device for processing household and industrial
organic wastes are so interconnected that they form a single
inventive concept.     In deed, the device was created with an
original design especially for the implementation of the method of
processing waste, making it possible to provide quality and reliable
waste processing.     Consequently, the claimed inventions meet the
requirement of unity of invention.  6 Brief description of drawings
of figures The invention is explained by the following examples and
drawings. Fig. 1 schematically shows a block diagram of the device.
Fig. 2 shows the design of the first reactor. Fig. 3 shows the design
of the second reactor. Fig. 4 schematically shows the design of the
condenser vapor-gas mixture An example of implementation of the
invention 



The device for recycling household and industrial organic wastes
(Fig. 1) contains a pyrolysis reactor, consisting of the first (1)
and second (3) units, steam/gas separation system (5) of the
pyrolysis products, the electromagnetic action source (4), installed
on the second part (3) of the reactor, the discharge of which is
connected with the system (5) for separating steam/gas pyrolysis
products. The pyrolysis reactor is made stationary.     The device
also contains a material preparation unit (2), connected to the first
part of the reactor (1), which may be made in the form of an
extruder.     The device is equipped with a unit for removing solid
product (6), made in the form of gas-tight slide valves.     The
system (5) for separating steam/gas pyrolysis products contains a
steam/gas steam/gas mixture condenser (7), with its supply, a burner
device (8) and a unit (9) for separation of liquid media, all
connected to the steam/gas steam/gas mixture condenser (7).     The
first part (1) of the reactor (Fig. 2) is designed as a receptacle
(11), sealed outer cylinder (12) and inner cylinder (19). The inner
cylinder (19) contains a conveyor screw (14) with variable pitch,
which has a hollow shaft (15), coupled with a drive (16), where the
hollow shaft has an supply (17) and discharge (18) connections for
the conveyor screw, and a helical guide (21) is located between the
inner (19) and outer (12) cylinder. The outer cylinder (12) has
installed on it a group of branch tubes (20) for introducing hot
gases and a drainage tube (13) for hot gases, and along with the
inner cylinder (19) is connected to the exit tube (22).     The
second part (3) of the pyrolysis reactor (Fig. 3) is made as a sealed
outer cylinder (26) and an inner cylinder (34), containing a conveyor
screw (29), located on the shaft (30), connected to the actuator
(35). Between the inner (34) and outer cylinder (26) is a helical
guide (32). The conveyor screw 29 is bladed. The outer cylinder (26)
contains a group of inlets (33) for introducing hot gases and
discharge tube (28) for hot gases, while the inner cylinder (34)
contains a  7 tube (25) with a flange for connection to the first
part (1) of the reactor, a discharge tube (27) for vapor gases, and a
tube (31) to remove solid products.     The source (4) of
electromagnetic action is made in the form of the generator (23),
connected with the group of discharge devices (24), which is
installed on the tube (25) with a flange, and serving as a connection
to the first part (1) of the reactor.     The steam/gas mixture
condenser (7) (Fig. 4) is in the form of the outer cylinder (43) and
the inner cylinder (42), between which is a helix (36) for the
circulation of the steam/gas mixture. The inner cylinder (42) is
equipped with coolant supply (37) and discharge (38) tubes, a
discharge tube (44) for liquid products, and the outer cylinder (43)
is equipped with tubes (39), (45) for supply and discharge of
vaporous products. The outer cylinder (43) is equipped with a casing
(40), and this casing (40) is provided with coolant supply (41) and
discharge (46) tubes. 



The first and second parts of the reactor are equipped with a heater
(not shown in the diagrams). The device method and functions are as
follows.      Domestic and/or industrial organic wastes in the form
of particles with a diameter of more than 2.5 cm, such as animal
bones or rubber products (tires, hoses, etc.), are subjected to
pre-processing. This may be fragmentation of the waste in the raw
material preparation unit (2) (Fig.1), which is a standard industrial
grinder, such as an extruder.      The fragmented raw material enters
the receptacle (11) (Fig. 2) of the first part (1) of the reactor
(Fig. 1).      If there is no need for pre-processing of waste (for
instance: manure, sawdust or other waste with pieces of a diameter
less than 2 5 cm), waste is fed with a catalyst such as sodium alkali
into the receptacle (11) (Fig.2) in the ratio of 2%-15% of the
initial mass of waste. If pre-treatment of waste is applied, the
catalyst is preferably added during raw material preparation process
(2) for a more uniform distribution of the catalyst. Depending on the
type of waste, the ratio is determined experimentally; for example,
for meat-processing industry waste, the ratio of sodium alkali is
4-6% of the initial mass of waste.      Wastes are moved from the
receptacle (11) to the inner cylinder (19) using a variable-step
conveyor screw (14) (Fig. 2) in the first part (1) of the reactor
(Fig. 1). The use of the conveyor screw with variable pitch (changing
the conveyor screw pitch can be done in two ways: by changing the
diameter of the conveyor screw shaft or changing the spacing) enables
a water seal in the first  8 third of the first part (I) of the
reactor (Fig. 1), which seals the reactor and provides continuous
waste feed capability.      The worm shaft (15) is made hollow with
an inlet tube (17) for supplying heating gases and, correspondingly,
a conveyor screw discharge tube 18 (Fig. 2) for removal of heating
gases.      Such a design accelerates the process of heating waste in
the first part (1) of the reactor. The hollow conveyor screw shaft
(15) is driven by a drive (16), regulating the speed of rotation of
the conveyor screw (14) with a variable step as necessary. The design
of the first part (1) of the reactor, designed as an outer (12) and
inner (19) cylinder, between which is a helical guide (21), makes for
a unique heating chamber. The group of hot gas supply tubes (20)
serves to introduce heating gases from the burner devices (not shown
in the diagrams) for example, made in the form of gas burners, and a
tube (13) is installed to divert hot gases. Heating gas supply to the
supply tube group (20) and the tube (17) also can be made from the
second part (3) of the reactor through a tube (28) for the discharge
of hot gases, jointly from the burners and the second part (3) of the
reactor. The helical guide (21) (Fig. 2) enables directing the flow
of hot gases in a spiral around the inner cylinder (19), which
provides uniform heating of structure of the first part (1) of the
reactor. Such a heating configuration provides uniform linear
expansion of metal structures envisaged in the design and manufacture
of the reactor. In addition, such a structure of the first part (1)
of the reactor can also strengthen the process of heat transfer from
the managed heating chamber inside the reactor. Use of hot waste
gases from the second part (3) of the reactor to heat the first part
(1) of the reactor (Fig 1) enables more complete use of the energy of
these gases, which leads to more efficient use of the device. Using
the variable-pitch conveyor screw (14), organic wastes are moved
within the first part (1) of the reactor to the discharge tube (22)



Excess pressure in the range from 0.15 to 0.7 atm is maintained in
order to avoid oxygen entering the reactor during both stages of the
pyrolysis. Ensuring the hermiticity of the pyrolysis reactor is a
challenge at higher  9 pressures. It has been experimentally
established that oxygen is very reliably prevented from entering the
reactor at pressures higher than 0 15 atm.      The discharge tube
(22) (Fig.2) in the first part of a reactor is connected to the
flange of tube 25 (Fig. 3) of the second part (3) of the reactor
(Fig. 1). Electromagnetic action on the pyrolysis products in the
second part (3) of the reactor is created by the source (4) of the
electromagnetic action in the form of the generator (23), connected
with the discharge device group (24), mounted on tube 25 (Fig. 3). It
is preferable to apply periodic electromagnetic action, which is more
effective for processing waste. Electromagnetic action is achieved by
periodic electric discharge with a frequency from 3 to 500 Hz with
discharge voltage of 10 to 50 kV. It has been experimentally
established that depending on the choice of frequency, a varied
qualitative composition of hydrocarbons can be achieved. The choice
of the discharge voltage depends on the size of the pyrolysis reactor
- the smaller it is, the lower the breakdown voltage.      The second
part (3) of the reactor has a similar design to the structure of the
first part (1) of the reactor. The inner (34) and outer (26)
cylinders make up the heating chamber of the second part of the
reactor (Fig. 3) and a spiral guide (32) passes between them. Hot gas
for heating the second part (3) of the reactor enters a group of
tubes (33) (Fig. 3) for connecting the burner devices (not shown on
the diagrams). A blade conveyor screw (29) (Fig. 3) with a shaft (30)
(Fig. 2) is used for moving and mixing the pyrolysis products in the
second part (3) of the reactor (Fig. 1). The conveyor screw is
powered by a drive 35 (Fig. 3) with the ability to change its speed
of rotation, which enables smoothly adjusting the temperature inside
the second part of the reactor. The second stage of pyrolysis is
performed at temperatures ranging from 400 to 1200C. By varying the
temperature conditions inside the second part (3) of the reactor
(Fig.1), we can influence the qualitative composition of the
pyrolysis products in both the steam/gas and solid phases. So higher
temperatures yield a higher-quality solid product of pyrolysis, which
can be used as sorbent. The optimum temperature conditions of
pyrolysis were determined experimentally and are in the range from
600 to 900C, which assures the best quality of the pyrolysis products
and optimum use of the pyrolysis reactor. It was established
experimentally that a temperature regime above 1200C increases the
wear and tear of equipment and requires the use of specialized
expensive materials.      Temperatures less than 400C during the
second stage of pyrolysis do not provide a complete quality breakdown
of waste. Discharge of steam/gas products of pyrolysis is done
through a tube (27) (Fig. 3) mounted on the inner  10 cylinder (34),
and removal of solid waste products is done through the tube (31) in
the solid products discharge unit (6) (Fig. 1).      The design of
the conveyor screw (29) (Fig. 3) is bladed, which allows the
pyrolysis gases to move freely inside the second part (3) of the
reactor and out through the tube (27) (Fig. 3) connected with a
system (5) for separating steam-pyrolysis products (Fig. 1) directly
into the condenser (7) (Fig. 1) using the supply and discharge tubes
for steam/gas products (39) or (45) (Fig. 4). The condenser (7) (Fig.



Supply of coolant through a tube (37) and the discharge of coolant
through a tube (38) is directed to the upper part of the inner
cylinder (42) (Fig. 4) of the condenser (7). In the bottom of the
cylinder, a water seal is made with the aid of a tube (44), enabling
the removal of liquid pyrolysis products through the tube (44), and
providing hermiticity for pyrolysis gases. Between the inner (42) and
outer (43) cylinders is a helix (36), which provides movement of
steam/gas pyrolysis products mixture along the spiral, which
increases the duration that the steam/gas mixture of pyrolysis
products are in the condenser and provides more intensive cooling.
The resulting centrifugal forces are better able to remove the
condensed liquid droplets from the vapor-gas flow of the pyrolysis
products.      The condensers (7) are connected to a unit (9) for
separation of liquid media (Fig. 1) with the liquid discharge tubes
(44). In the liquids separation unit (9), liquid products of
pyrolysis are collected and separated into components: liquid
hydrocarbons and water pyrolysis products. The condenser (7) (if they
are in a group, then the last one) is connected to a full-time
burning unit (8) through the supply/discharge tubes (39) or (45)
(Fig. 4), providing combustion of pyrolysis gases.  11
Experiments were performed with the test installation, according to
the claimed method and device, a description of a specific
implementation of which is presented in the examples. Example 1.
Recycling of meat and bone waste in the amount of 1000 kg with
moisture content of 50 to 70% was performed under optimum operational
conditions.      The first stage of pyrolysis was performed at
temperatures of 250 - 300C, while the second stage of pyrolysis was
conducted at 750 - 850C, with an excess pressure of 0.3 atm, a
frequency of periodic electromagnetic action of 30 Hz, and a
breakdown voltage of 30 kV. A sodium alkali catalyst in a volume of
4% of waste was used. Processing yielded the following results: -
Solid product (coal dust, bulk density of 300-400 kg/m, with a
particle size of five microns and higher) 10%-13% of the waste mass.
- 10%-15% gaseous fuelproduct (about 20 components, including about
60% of hydrocarbons Cr C4) 



- About 20%-30% (depending on initial moisture content and waste
composition) liquid containing hydrocarbons C6 - C25 (70% of which
was hydrocarbons C8 - C16) and other organic compounds, including
heterocyclic components with a maximum of 20 carbon atoms, with a
qualitative composition similar to oil (paraffin-naphthenic-aromatic
class). Example 2.      Recycling of meat and bone waste in the
amount of 1000 kg, with moisture content of 50 to 70%. The first
stage of pyrolysis was performed at temperatures of 200 - 250C, while
the second stage of pyrolysis was performed at 400 - 450C, with an
excess pressure of 0.15 atm, a frequency of periodic electromagnetic
effect of 3 Hz, and breakdown voltage of 10 kV.      A sodium alkali
catalyst in a volume of 2% of waste was used. Processing yielded the
following results: - Solid product (coal dust, bulk density of
800-900 kg/m3, with a particle size of five microns and higher)
15-18% of the waste mass. - 5-7% gaseous fuel product (about 20
components, including about 45% of hydrocarbons C1- C6)  12 - About
25%-35% (depending on initial moisture content and waste composition)
liquid containing hydrocarbons C8-C26 and other organic compounds
(70% of which was hydrocarbons C10 - 020), including heterocyclic
components with a maximum of 22 carbon atoms. Example 3.
Recycling of meat and bone waste in the amount of 1000 kg, with
moisture content of 50 to 70%. The first stage of pyrolysis was
performed at a temperature of 300C, while the second stage of
pyrolysis was performed at 1100 - 1200C, with an excess pressure of
0.7 atm, a frequency of periodic electromagnetic action of 400Hz, and
a breakdown voltage of 50 kV. 



A sodium alkali catalyst in a volume of 10% of waste was used.
Processing yielded the following results: - Solid product (coal dust,
bulk density of 200-300 kg/m3, with a particle size of five microns
and higher) 9-11% of the waste mass. - 13-17% gaseous fuel product
(about 20 components, including about 55% of hydrocarbons C1-C3) -
20-25% (depending on initial moisture content and composition of
waste) liquid containing hydrocarbons 06 - 020 and other organic
compounds (65% of which was hydrocarbons C7- 014), including
heterocyclic components with a maximum of 16 carbon atoms, and the
qualitative composition of hydrocarbons also changed in terms of
increasing the number of components. Industrial applicability
The claimed group of inventions can be used for disposal of domestic,
agricultural and industrial wastes of organic origin to obtain
bio-gas, liquid petroleum and solid fuel components in the recycling
process.  13 CLAIMS 1. A method for processing domestic and
industrial organic waste, comprising: performing a first
low-temperature stage of pyrolysis in a first part of a pyrolysis
reactor and a second high-temperature stage of pyrolysis in a second
part of the pyrolysis reactor ; separating pyrolysis products into
fractions, and processing each fraction for useful products, wherein
performing the second high-temperature stage of pyrolysis is carried
out simultaneously with periodically electromagnetically acting on
the pyrolysis products in the second part of the pyrolysis reactor by
electric discharge with a discharge frequency of 3 to 500 Hz, using a
group of discharge devices. 



2. The method according to Claim 1, wherein the step of
electromagnetically acting comprises periodic electric discharge with
a breakdown voltage from 10 to 50 kV. 3. The method according to
Claim 1, wherein the first stage of pyrolysis is performed at a
temperature of 200- 300C, with the second stage of pyrolysis is
performed at temperature of 400 - 1200C. 4. The method according to
Claim 1, wherein separating of the pyrolysis products into fractions
comprises separating liquid hydrocarbons from water, then separating
gaseous products, cooling and condensing of the gaseous products, and
removing the solid products. 5. The method according to Claim 1,
further comprising preliminary processing of the domestic and
industrial organic waste, such as grinding and mixing. 6. The method
according to Claim 1, further comprising recycling of waste in the
presence of a catalyst that is chosen depending on the composition of
the waste at a ratio of 2 - 15% of the waste mass. 7. The method
according to Claim 1, wherein sodium alkali is used as a catalyst. 8.
The method according to Claim 1, wherein performing the pyrolysis is
carried out at an excess pressure in the range of 0.15 to 0.7 atm.
14 9. A device for recycling household and industrial organic wastes
comprising: a pyrolysis reactor comprising a first and a second parts
and a system for separation of steam/gas pyrolysis products, said
system being coupled with an output of the second part of the
reactor;  wherein the first part of the reactor comprises a
receptacle, a hermetic outer cylinder, and an inner cylinder having a
conveyor screw with variable pitch, having a hollow shaft connected
to a drive, the hollow shaft comprising supply and discharge tubes
for the conveyor screw, a helical guide being disposed between the
inner and outer cylinders, the outer cylinder comprising a plurality
of hot-gas supply tubes and a hot-gas discharge tube, and the
internal cylinder being connected to a discharge tube; 



wherein the second part of the pyrolysis reactor is designed as a
sealed outer cylinder and an inner cylinder containing a conveyor
screw disposed on a shaft connected to a drive; a helical guide being
disposed between the inner and outer cylinders, the outer cylinder
comprising a plurality of hot-gas supply tubes and a hot-gas
discharge tube, the inner cylinder comprising a pipe with a flange
for connection to the first part of the reactor, as well as a
discharge tube for steam/gas products and a discharge tube for solid
products; and wherein a group of discharge devices is installed on
said pipe with a flange. 10. The device according to Claim 9, wherein
the pyrolysis reactor is stationary. 11. The device according to
Claim 9, further comprising a unit for preparation of raw materials
in the form of an extruder connected to the first part of a reactor.
12. The device according to Claim 9, further comprising a unit for
removing a solid product, the unit being made in the form of
gas-tight slide valves. 13. The device according to Claim 9, wherein
the system for separation of the steam/gas pyrolysis products
comprises: a condenser having an input, the input of the condenser
being an input of the system for the separation of the steam/gas
pyrolysis products; a burner device and a unit for separation of
liquid media, both of which are coupled to the condenser.  15 14. The
device according to Claim 9, wherein the conveyor screw of the second
part of the reactor is bladed. 15. The device according to Claim 9,
wherein the group of discharge devices is connected to a generator. 



16. The device according to Claim13, wherein the condenser is in the
form of external and internal cylinders, between which there is a
helix for the circulation of steam/gas mixture, the inner cylinder
being equipped with a coolant supply and discharge tubes, a discharge
tube for liquid products and the outer cylinder being equipped with
supply and discharge tubes for steam/gas products, the outer cylinder
having a casing covering the outer cylinder, the casing being
equipped with coolant supply and discharge tubes. 17. The device
according to Claim 9, wherein the first and second parts of the
reactor are equipped with a heater. 


