A METHOD AND DEVI CE FOR PROCESSI NG DOVESTI C AND | NDUSTRI AL ORGANI C
WASTE Fiel d of technol ogy The invention rélates to waste

processi ng and produci ng hydrocarbons from donestic and industri al
organi ¢ wastes by pyrolysis. The inventions can be used for disposal
of donestic, agricultural and industrial wastes of organic origin to
obtain bio-gas, liquid petroleumand splid fuel conponents in the
process of recycling. Prior_art rrent net hods of solving the
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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, O

5/00, published on 20.02.98).

A major shorticoming 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, O 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 quﬁid 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 nethod is significantly high-performnce whil e being
si mul t aneously an environnentally safe recycling process through a -
series of prelimnary steps to treat waste and creating conditions
for the intensification of the process. However, the process of waste
destruction is not sufficiently effective in terns of safety and
technol ogi cal effectiveness of the progess. There is a known
installation for processing organic material into fuel conponents
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T T Yt et
at hi gh tenperat igghpelogical 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



These probl ens can be solved with the aid of the claimed group of

i nventions. Distlosure of invention The mai n objéctive of the
claimed group of inventions is to create a nethod and a device for
processi ng donmestic and industrial waste organic materials so as to

i nprove the quality of the waste recycling process, as well as to
nmore fully recycle and extract useful products, such as liquid and
gaseous hydrocarbons, and solid products. Technical result is
efficiency anfl]rb r&l doﬂhyilﬁg fdth &b&@éﬂﬂtbfn?iti&{s@f:ﬁ§§ro&ﬁs, @dﬁh@nge% db@gascl i Ing in
two stages conbi ni the various effects on raw materials - pyrolysis
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br eakdown of waste desmpidblems cirhbe bt widythd aid dif Wieddrimgidgrstpr efct ur e
the various useff{. @it put products. This problemis solved by the
fact that in this method of processing nmunicipal and industrial
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pyrol ysis, divisionTaé mpyrdleyisie of [@eOoddiaddSeroupt & hivedtohi QNS creaBd
processing of eagh, fragtion,f o Uselyl progusts, the seeond, stage of
pyrolysis is carri eéll out’ W th Sifiuft aneous e ec]{romagnetl ¢*BCtion on
the pyrolysis protuglsse asto impreve iths qpatief of thlylage teeycliamieesn s ael di ¢
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out in a stationary Tedaictloresudli izi ef§dencntaod treliebifiar hepgh A mreshoft he
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secondary is executed at 400- 1200C. Separ ation of the Eé:]ol ysi s

products into fraBFfitisnf legiomassie wclorovi Higwing dasiet aly o edPlBns from
wat er, renoval Ofreaj@s@@gai QL kSthe bdikdy t€ Gi0lde Ag santhre A deiasat | on,
and di scharge of ol rQdlcts fromthe reactor. Pref erably,
donestic and indﬁstrigrﬁﬁastés of organic origin should be subject to
pre-processi ng, whi dhiSi¥RPleadiEsolvedopy g’?eﬁ?bﬂ’éf, ingfpis FRF9g ARG ng. The
best way to per f@inBipsRsidEndiEE8aSShi0 Gvaktss, Whitl) imdlu8ed i@ Ht ank Ra@bad S
chosen dependi ng on i helco ositci,f%n Eistarggcééva%tgac%t a ratio.of 2%to
S : [
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It is preferable to perform periodic electromagnetic action using an
electrical discharge with a voliage 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
temperatare of 200 -- 300°C and the secondary is executed at 400 — 1200°C.
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
Processi ng household and i ndustrial 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 el ectronagnetic source nounted on the
second part of the reactor, which is cpnnected to the discharge
system of separation of the steanfgas pyrolysis products. Preferably,

the pyrolysis react ghe asgueslg %&sbl@&ﬁﬁ;)’»the fact tﬂ_alf'Qn céﬁvaeefee rr@fy 1§Je§>fﬂg| ncl ude
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i nner and out er EM¥hders, the outer cylinder has a group of tubes to
supply and di schar getmprbfe@asasamvmaa dthe uelt RERAGGE dlibfrodust 6 @ANECt ed

with the interng] cyl ésr{féﬁshevalv'l;he second part of the pyrolysis
reactor can be made ©n (% of a sealed outer cylinder and inner

cyl i nder cont ai ni ng The eipny &y swagiionefistpadeas macler nrddacishaf includeénnect ed
to the drive, whea@/ga ﬂaletueQaAde@w GBicH S ith a@gxy%uhﬁﬁme&dtah@mfaner and

outer cylinders, the C cont roup .o y and

di schar ge t ubes % epaﬁa efﬁlgulé{mec{;ahg{%oﬁléecl St&;’? Fhd r?:%oﬁ?%%ﬁs a tube
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The best source of ctro tic action s in form.o
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circul ation of ﬁ@%ﬁ“ﬁf?c@fgééﬁ?@é? Wﬂeuﬂ‘séh“géﬁ@etl%CW‘@df"ﬁEﬂ}enner
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vapor ous products an
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 conmection 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 di scharge of cooling

l'iquid. It is best to provide heat insulation for the first and
second parts of the reactor. Preferably the conveyor screwin the
second part of the reactor is nade bl aded. The cl ai ned net hod and

devices can inprove the efficiency of the recycling process by
i nproving the processing of waste and ‘accelerating its breakdown.
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di fferent fracti onslto$ bdaytdpaeee banmsulation for Tedire hal wedd desio€dei n t he
preferred configuration has no rotating reactor, which is conplex to
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such a scal e and it Pre&rlyjthy ayeyqr gerpwe pmie gspond etk plothtrisertclis Pl anet er s.
It is also diffbeatit to clean the walls of the resultant carbon
residue in the rota react or ste processi.ng n two, §tages
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solid and gaseougegd.ahes in the second part of reactor. In the

cl ai med device, the_design. of the reactor in two parts, with inner
and outer cylinders 5 iprovae B peg griompgngicdrtion MwHE@eFH ¥urn
creates conditi ae®bkierthat tekes stepodibledio pydetayShs biefd@irOprossst [bet@r e
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further enhancegpg%%ﬁsélﬁges’ %dﬁ&gﬁgee%%%g%g%’ %ﬁ%%%%@%?ﬁ%ﬁt;ﬂﬁgg%gven heat
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produced, which i proves envir recycling
due to | ow car beml aliseshiagenieognil 44§ oitical in terms of environmental parameters. It is

also difficult to clean the walls of the resultant carbon residue in the rotary
reactor.

Waste processinig 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.



The cl ai ned nmet hod and device for processing household and industri al
organi c-wastes are so interconnected that they forma single

I nventive concept. In deed, the device was created with an
original design especially for the inplenentation of the method of
processi ng waste, nmaking it possible to provide quality and reliable
wast e processing. Consequently, the clained inventions neet the
requi rement of unity of invention. 6 Brief description of draw ngs

of figures The |nvegggq&mh§m§&g&@h@§gggnghe foll owi ng exanpl es and
drawings. Fig. 1 schematically shows a bl ock di agram of the device.

Fig. 2 shows the deRi@gRembibn ik Belained B the folRediexantpleg andArshws t he desi gn
of the second reactkig. 1 sdhegaticdlysiche ablbekakdgtayn o howsict.he desi gn of the

condenser vapor - gasFigri2 glows éie Arsige xEthplirg rftod. npl enent ati on of the
i nventi on 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 systen: (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 piich, 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 serew, 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



The device for recycling household and industrial organic wastes
(Fig. 1) contains a pyrolysis Teactor, consisting of the first (1) -
and second (3) units, steanigas separation system (5) of the

pyrol ysis products, the el ectronmagnetic action source (4), installed
on the second part (3) of the reactor, the discharge of which is
connected with the system (5) for separating steanigas pyrolysis
products. The pyrolysis reactor is made stationary. The devi ce
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inner (19) and quidedts, iZ)e caiet dylishier (43) Tdequippet] @iith Giydsi(3ngle4s) (od uppias
installed on it f ra ch t f.or, 4.0t roduci hot
gases and a dralaﬁag%ﬂ%Jr & a éojp]?mduc ec"gesre lindg (‘éi) al %‘m < wﬁlﬁ t he

i nner cylinder (‘398 ¢9), ewntiscede ¢0 {SW@V@W tmtbwnféw(c 2‘23)31Y (41) anthe
second part (3) gkndtdaescpib®l ysis reactor (Fig. 3) is nmade as a seal ed

outer cylinder (26 an,in i,nder a conveyor
St o (50 T oot on TR tepitg bt Sl S bbbl o Ve
(35). Between t hkovimintae diggatys).and outer cylinder (26) is a helical

gui de (32). The C0n\tﬁa'deﬁceﬁﬁét&wm%%ﬂcﬁonbL;@gseﬂuowlhe outer cylinder (26)
contains a group of |nlets or i ntroduci ng hot gases and

di schar ge tube (28) PPBFH bgl‘g‘@?a SRR &2t ifran Fhﬁﬁ‘é’tn Oé%r‘i‘crli?aé’r‘th(‘:%@
contains a 7 tulmee28)mant thim 25 th,anges hoimalCongsec tibbde ptoductsh{gres, i r st
part (1) of the Hb&?—cethr are &bﬁ&t%?&%@ocgﬁgg Tﬁl%gayfbgli‘ra%/n‘??tgﬁo QREES, and a

tube (31) to renove solid produc he source
el ect ronmagnet i ¢ “4&F iR Hejaw Iﬁf&éall HEPERERT W2 b g Hewblé%ér%lftﬁ’rdafé%)
connected with tiestgil @tige0fucidisas bandgpe devi ces (24), which is
installed on the tu nnection
to the first part ?ﬁe éa%%z%égr%\gg%%%l e r%%gtaﬁ ggrpig 8 22§ ﬁgexfi&%re
condenser (7) (PPQ! l)ﬂﬁﬂqusacioﬁ(l’t%@ formof the outer cylinder (43) and
the inner cylinder (#fdre iso@t N@@&r‘&ﬂ-}@&edsﬁg @f kedd Kor(;gﬁ.)ncéc Qd‘anﬁr&]e

o opas o o R ATLaRe P Bk Pt Yo ROSL (48]
di scharge tube (4#)p cﬁ@wstlswcq.% Wdinn elfeltin®, ﬂleaﬁ@ptad%m(lbdfleﬁ)lewelrﬁder (43)
i's equipped W t hrbiahes of 89 )nitial AR) off Wikte, %m%yanﬁéwoma&@ta%@@d afe

vapor ous products The outer ¢ | i nder IS e ‘F ped W|th a casing
(40), and this cCA&Hg° rfafgﬁablm %? VIRCTS W el gi5B 198 POEEHIY ¥ 41) and

di scharge (46) tmdesniform 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



The first and second parts of the reactor are equi pped with a heater
(not shown in the diagrans). The device nethod and functions are as
fol | ows. Donmestic and/or industrial organic wastes in the form
of particles with a dianeter of nore than 2.5 cm such as ani mal
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.1l), which is a standard i ndustri al

grinder, such asg@noexd ﬁlls'ld]%ﬁ (i) of the ;EEE%J(FIQ ﬁe\gﬂlﬁgseﬁlgﬂe%tct@{ i@l enters
the r ecept acle (1 rst part of the reactor

(Fig. 1). IH‘O‘%qﬁé?c’ém’i“%“Pi“&“ﬁ@‘édoca?a@}h*ypre pr oce55| ng of waste (for
i nstance: nmnure, samduamsmerft(G)i)hﬁ:ﬁadwaﬁto%m'raiﬂm&tﬁﬁeem)diﬁrs@p@h@neter

less than 2 5 cm) hacatal ) m al kal i
into the recept acfl g%%%s)m% mes‘?fwn% ‘fHe Fa sicdwéi Ssr? f%ﬁ/lgs ‘ﬁ

initial mass of Wsm@aquheamﬁﬁieﬁeat ment of waste is applied, the
catal yst is preferalghy a@dg@c&c&iufake@gle ﬁaﬁu\ésn@fth@arﬂhghasm@@@mt Isaarm)pr ocess

(2) for a nore i form di bution o g on the
type of waste, ‘?%éherr%;’f‘i%lrﬁ E}%‘E’é‘?‘ﬁf}’ﬁ}éﬁre&fﬁ ﬁa %?éﬁ%/ 1gep 93"3 "F @arrpl e,
f or meat - pr ocesskeguptingitlugtady! veribe of thdenvepdrisoevo {1450 urrietlikadpi | s
4-6% of the ini tdsfﬁ!ecems{’hgaesféﬁé tlﬁ?’] étrpi&;b %ac%%egﬁg&gafngﬂép the

receptacle (11) to the inner ¢ usi ng ‘a vari abl e-step
conveyor screw ({d%)andiepey (19gvlipdsr. ppfaes; lsﬁd}dﬁca grjde st mpees i dct or
(Fig. 1). The uswiqé htahie: cainveyDie g:r&rpewnm 26 s\dﬂny a:bése(zgal ieﬁzbs {cchangi ng
t he conveyor scr. n one t he
di anet er )(;f t he %%%ﬁgég%ga?ngs%ees%%mﬁtggﬁmm dewﬁes HYA@ OWIE lﬁe rﬁ‘% enabl es
a water seal in THE W@etlntf’@fwwqféasdﬂﬂlmﬁhénﬁwéq (iéb}ﬁ tnsfélle)l tcl)fi“’etfthe
reactor (Fig. 1)hot ¥hésCHeaSRAdaS siph® t6 @BGIRNy t@dachdais @0h GhISHERBY (1TIUOUS
waste feed capabilit i l.ow with

de. h
an inlet tube (17 For %?@P‘ﬁ&ecﬂgé’f’ﬁ% ﬁgf’}g‘% réasczoé%}f‘%’unl?%gl?e (2@5‘?{d| ngly,
a conveyor scr evhedisshdngirogeot gasbreiom8y {réih e bi)ersapd the eacondahrt G ofleat i ng

gases. Suc hre@togﬁﬁé BcaBGER (ﬁ)@ﬁl%i) ngnglﬁesQﬁr%ﬁ"étﬁe 8w bestd.pgimaste in
the first part of t he reactor | ow conveyor screw shaft
(15) is driven bi/ pya d?r?“\l?g theqigyer CP’lé‘E)‘Eﬂ (é?)r ﬁ‘@"ﬂ[‘ REVFeWtont baEisth on of

the conveyor scrswet{rd 4} thai fidt mriv@y oBlbileerestoe pSuals anteadgsanfiguraidne desi gn
of the first parfoddh) w@fornt Raf EGLBYS of Q&é's%ﬁﬂes%ﬁmﬁ edQHtt}%rdes(g}lZ) and

inner (19) cylinder, hetween which 1s _a hel]cal gﬁ(f ), makes for
a uni que heat i ng™™¢ RATHRSEe of fhg rﬁftﬁhﬁ‘ %Flt‘%fucbégm@ﬂﬁrﬁ 9"3 hest (B20)
serves to introdice raaaﬁdamgsmsmeﬁ the Plotdaeo ittt Refsfetl@Mth GiefataBat Shown

t he di f d
Lube (18) 15 i el AT SEPETaR: dPRRe) O o A EL R f%;)%%%é%%%?‘y o the

supply tube grou@ ‘EfZ]({BTe%WEItOt}Wét ﬂﬂm’%féf P(ﬂliﬂ)) OéFhséeaﬁtarrl(F’@e rRaEhes foBm t he
SfeC(r)]nd part (3) @fnpmedaasercﬁaﬁtewrgytmm@asea ﬁh&bﬁ@eaﬁs?tg}nofeéHfﬁoﬁehﬁlszfSCh?r gﬁ
o] ot gases, jo and con art of the
reactor. The heltlhc V}éaul:jsdlét% bbl(ffl':]i)1 A ﬁ%cbwglghl rge‘ml WaStest % flow
of hot gases i n @OvEHFD thaﬁcmmit @ e therrereior ©yhe dm@fge(ﬂ@)(ﬂ)mmg‘n

provi des unifor mhheat {19ehd0kconl wcptaﬁw e resclaf» thiol St Wi the (,,Jralysq)sf t he
reactor. Such a he ti ng coné Ege t| 0 gfrow des i rorm fﬁlg
expansi on of met&f %tf?ntféfntﬂ % & gé thereackRe Figi g e dRUPHehuf act ur e
of the reactor. dfnhealdmotlmmcwstbs @e sbiectet wrlew-ginptrerefpyrogtis par t (1)
of the reactor caReAl:SOcaldAROLNRA L BE-PAGESE. RlplRaL daARRler Trom

t he managed heating chanber 1nside the re
gases from the s@¥GhesPpayoid cokpfogptiongs ﬂﬁé’é‘@% erthetft‘SSf REEE) ‘tfﬁ@ r‘FaPtPrst part
(1) of the reactﬁfiex(aﬁbsg)bfh)nu@m&brlaeﬁmﬁnfneur@Qﬂmhzehﬁir&&em@f t he energy of
these gases, which leads res%rerrlgr&% ef f ICI % use o t he dedw ce,. Using

the variabl e-pitch CONVEOF SarBw 1 45™ %67 &l %n\/\églt”@fm% € “mbved

within the firsttopapi Oei:{g)en @flteltu‘rxethr: aercoouring toke steties ofi dregerdigbe (22)

Ensuring the hermiticity of the pyrolysis reactor is a challenge at higher



Excess pressure in the range fromO0.15 to 0.7 atmis maintained in
order to avoid oxygen entering the reactor during both stages of the
pyrolysis. Ensuring the hermticity of the pyrolysis reactor is a
chal l enge at higher 9 pressures. It has been experinentally

est abl i shed that oxygen is very reliably prevented fromentering the
reactor at pressures higher than 0 15 atm The di scharge tube
(22) (Fig.2) in the first part of a reactor is connected to the

flange of tube 2§edirigrt 1d) bedf eﬁp%&iﬁﬂﬁ@ﬁbﬁﬁéi thktdkyRh i NG LRBGL OF

(Fig. 1). Electromagnetic actipon on the roductsmthe
second part (3) Bf'© gtﬁcgéci“beéﬁe%grt §I&2°6F %tgfeé%%f)@gﬁéﬁ% ouPts (4) of the
el ectromagneti c act iThadibdhargdrabef(Z) (Find) it hefigpar pfatractoi2@pecedrnect ed

with the di schargen ey, HsoeR. §)24f)the fRUAted BNt sty (1615' g. 3). It
is preferable to_apply periodic €l ectromagnetl ¢ action, which is nore

effective for proeweRRsigiomsonen te RELFD RERgHE R deaerrbrit @) Adi eved by
peri odi c el ectr irgactt iS elaEd)S thd sbtrca(4f éfamamegma‘gﬁannh&oﬁ tn thBmt2f W t h

di scharge volta AV 0. J o

est abl i shed t hagl% %E)em%g (£3§ o J%e (1:1 ﬁl(l)el cg%h o% %1? &ﬁ&hém%a%{l}g% ed

qual itative conmp®si2t (& 3b “hlgféfﬁfé‘éa?ob’@?iE PERAc B‘éctfa@iﬂ’ﬂﬂévéiﬂﬁmm"hc hoi ce
of the discharges meﬂeteﬁgﬁvedgpg;lasla§sucgnwetgtae1~:18duzﬁagafmtéa&mpiy hbey&l 1§ I eact or

- the smaller it r eakdo The second
part (3) of the? ?réogﬁé}t%efmﬁg?‘\ﬂggew Far1qesi ‘gi %(% %(ﬂ VIUEDFE of the
first part (1) oPltaghel 1|9éQaiﬂtk6’r It haghpeen qnmmel(t@@)estdﬁdwd)ﬂ@feiepeq@@ on

cylinders make up &hfi& desf Qﬁﬁém%hta@fze doRGosiiRe mﬁdrﬁélfﬂon&fan tche

reactor (Fig. 3) .and sp asses e en th Hot gas
for heating thea%fgeva%gmﬁafhm o e e e grreat B B° 5B of
tubes (33) (Fi gpy@)ysnﬁmﬂctcmeﬂn@nzﬂlengls,tﬂtﬁelmtmﬂnémlde\w*@Gge( not shown on

the diagranms). A bl q@@s&aﬁ\ﬁgyes oﬁtﬁéﬁwt&%%)asﬁrﬁiagdes@to%ééﬁmauébﬁft (30)
(Fig. 2) is used novi.n m X1 ng tepro I's_products in the

second part (3) %?flﬁs%ﬂﬂ@ag'ﬂwmmﬂwH&lyrﬁ“ﬁ ‘&’&ﬁz?é%/%%‘m%e@r“@&?%
powered by a drlshehéaﬁng(oﬁmg:er @)hewbdold faktef tlbkdaétbry(Fik () edvangizal igtide speed
of rotation, @?) %@sme&%mstﬁap Lgés adhaist tgegsgmgg cﬁr]%tré'ﬁs[)& I nsi de

the second part © e reactor secon yrolysis is
perforned at tenﬁ’éﬁ‘sa% giows of thrgi(ivg ngoﬁhf@r@@n&%ﬂr@z@fo@mesﬁe‘%%% Phg t he
t enperat ure condiibwoBsiht disdrale). taieads e0adr pawt(2d) g 0f withesha®@oy or
gjlrgl %l swpe;rggﬂc{ﬁsEc 5)‘{?%8?# hﬁ‘m% antl Ve%rnc‘( Bméuﬁ %ﬂthe Secong o hi gher
t enper at ures i e13MDféhﬁFagﬁéﬁFlgqUaTHetcyﬂV§3@F PoEPvpip Wﬁwbb# dwﬁé(%ﬁb vvh| ch
can Ibe used as Zﬁfﬂb&ﬁt abmg;le; @rﬁhgmﬁemﬂaﬁm &wlﬁﬁﬂéiaﬁlb@&ﬁooﬂﬁyf

pyrol ysis were dete exper.i re in nge from
600 to 900C, whi cdﬁ1 aﬂsgsu(ratespe{a & B enhe&ecﬁfquagogg feﬁ%orp'@lf’ Cflngdlsg’ Sbroduct s
and optinum use ﬁpytfcrinempypgfoysquat rewpetenres ringingdnymed0abl1PEiedBy

experimental |y t’b@ytm tht %%ﬁ%%@dxﬁoﬁgtﬁﬁe %Q‘éc%néLBQp@) 'of‘%‘%@a’éﬂ%ﬁ t he
wear and tear of rrent and requires the _use_ of specialized

expensi ve nateri gl‘g(sqlljI e can m%ﬁ%étfeéﬁ’ﬁ’?a&%e JoERSitep ghhe SQBwRYE 1 he
second stage of Wyr bk yssis/sdondedlidphevi. e higheonmppeetwesopiad h thighéyr eakdown
of waste. Dischagg ; 0

t hrough a tube ({i?%y((g%:l d%gﬁagﬂogngﬁj 1{%&‘5 gﬁl&té gg F%%éféo}g%ﬁtsgﬂfﬁ?nder (34),
and renoval of smﬂpﬂafwagqnéﬂw@azml@% %efﬂ%ﬁtréfmflfﬁ wogreprpl dpE i 31) in
the solid producins raesehabgeo W, ¢Bith ésEzlr@ thél Pest quahty oirhle pglle@mgn of
the conveyor Scr gl dug:tzggnd(o hiShi m31.)xse (% 5')18 OqYSIS rcac?r was tzti‘bn%ec%
pyrol ysis gases ee st de the S&con art (§3 ° he
react or and out Pmprmrghlht the attwtrera(u@mgn(lﬁtgve @})O°§0m€e§ &d vgittahd a

system (5) for sgpaf 1pﬂlgnt§$ @iﬂr&){ﬁeqllsé/&"s&ciﬁﬁz@@%&ﬁwéElhtﬁhalsl) directly
into the condenser (7 t he suppl di scharge tubes

for steanfgas pr oduc?eg‘p‘(r%t@‘j’s g th@%%}“*?éiﬂ@g Lh&)*e""“ﬁf&g%ﬁﬁéféh’éléiio ™) (Fig.

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



Supply of cool ant through a tube (37) and the discharge of cool ant
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 renoval of liquid pyrolysis products through the tube (44), and
providing hermticity for pyrolysis gages. Between the inner (42) and
outer (43) cylinders is a helix (36), which provides novenent of

steanl gas pyrol y@h@mqmchu@;eﬁom afftsu:aemadegf&guctshsedoﬁpm{oagh theMMeGh)
i ncreases the durﬁ Oggﬁt hat as m xture of pyrolysis

e
products are in 'thHé ﬁ@‘ﬁ@&sc Wﬁlu‘btrgf '§ed nore intensive cooling.

The resulting centrifugal forces are better able to renove the

condensed |1 quid drqpl gls, L{tﬁy%ogt@mvsae&r@ 3ip ) AL, G, B! VS o

product s. he condensers are con

separation of | |%RY63}¥§1§@?355%M°§3 efylwlc’teﬁhetsh@n‘i P%fdf’)cPf&e%ﬁﬁtalr@é tubes
(44). In the |i o ﬂiﬁ)u@ﬁtﬁafuaé {20N(FN BI coﬁ.&};ﬁed Mtﬂﬂ'sfiteﬂir@ﬂféﬁ'&e%arﬂfng
pyrolysis are coI | ect egm uctsElkaraI

nen I
hydr ocar bons and Warer gfug e p§ glaﬁu@fmm nyégﬁsﬁrdéigéﬁ‘ ll)quf (i f they
are in a group, tbmpplxhiédisé@tge the )forisgan/erpedtasd 3% or @5X (il 4-)tThms

burni ng unit (&coﬁd@ﬁs@ﬂgﬂf’fgh@ MQLWB%a%@ﬁ%{eQ@[mtolﬂQgﬁuﬂgf%andg{seré,45)
(Fig. 4), providi neg 8Ebust| on of pyrolysis gases.
Experiments wer &° PEEFOeerRF 17 coiestes mif%épgplwsaﬁwﬂﬂs 4&T¥GH8ing to

the cl ai red net hb@hsahanbndﬁvga@’hqmca n@@is.CThepiyston (Of fa iseog fsledn/gas

i npl enent ati on onro%gcpgodhc%s BELSSLRLs 1R 4 t%gug mée%g% O(E%asfgohfh

Recycling of neat dand bone waste in the
noi st ure cont entPrefrabhosit, 60“’7‘1’?%1%@nﬁéP‘f/@rW@n%@@ﬁttstm’ép@r ati onal
condi ti ons. is thii férinfo8 twoshiagers,ohe 1ﬁ:§éft£ﬁ| iM6 the ofhErSA pRlifkhamd4mt

tenperatures of dggtgg}gﬁéqge%u%ehcyllmcﬁr% e(§1§ R gxe conge%s C% ga\ém% L%SI S Was

conducted at 75 ressure o
frequency of perW@dP@anéﬁuE@YWW@ﬁ@fi ¢oplagidistharge twbe B0 apfiubey i) ald
br eakdown vol tag[es)@nﬁrt@%ﬂﬁwxdls&aﬁg@df%@hdﬁﬁysﬁﬁbaicﬁést ina volunme of

0 -
Sol i d product (coal RISt BUFK Wb t JrorCAce: RSO Ul PH e
particle size ofthfpgha mhe(ﬁSamshr@nmd thihg hlaxex) pafi@P4hd Boeroflindbrd4d@St.e nmass.
- 10% 15% gaseou@ of t‘H@l:cB&eQQyﬁ’s II( ﬁpg%m%@thg Qﬁﬂ@é}]ea%a%r se'aﬂgl'ngdilwﬁﬂ about
60% of hydrocar btl?eneﬁd g a tu%4 e{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 liguid
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:
liguid hydrocarbons and water pyrolysis products. The condenser (7) (if they are
in a group, then the last one) is connected to a full-time buming unit (8) through

the supply/discharge tubes (39) or (45) (Fig. 4), providing combustion of
pyrolysis gases.



- About 20% 30% (depending on initial npisture content and waste
conposi tion) liquid containing hydrocarbons C6 - C25 (70% of which
was hydrocarbons C8 - C16) and ot her organi c conpounds, i ncluding
het er ocycli ¢ conponents with a nmaxi nrum of 20 carbon atons, with a
qualitative conmposition simlar to oil (paraffin-naphthenic-aromatic
class). Exanple 2. Recycl i ng of at and bone waste in the
anount of 1000 kg, with noisture content of 50 to 70% The first

f%age of gyr?|y5iSfBﬁﬁﬂﬂ@ﬁi@&Qﬁﬂ%ﬁkdﬁfﬁﬁﬁJﬁ&Hﬁﬁﬁgg{a&ﬁ%ﬁgt&ﬁ@f% whi l e
e second stage, 0 rol ysi.s.was. perfor at . - , an
excess pressure cgfmesg‘%/fg‘c’%%l%dwécefarqf ﬂ%tfﬂ?ﬁpg?pecb‘icrlinﬁlﬁf’eé‘m&?%%tw}‘%gnet ic

ef fect of 3 Hz, iamdedwdembeleramplonl t age of 10 kV. A sodi um al kal i
catalyst in a volune of 2% of waste was used. Processing yielded the
following results: - Solid product (coal dust, bulk density of

800-900 kg/ B8, withE¥P%rlticle size of five microns and higher)
15-18% of the wast eReBdRg of neat/ Udg@se Mdge il fabadwtiofmbe wih20

conmponent s, i ncl ydi Qut % hydrocar hons. Cl- (C6) - About
So0 306 ( dependiiing «aRatbe 4P Ry TELERRES M ehin R lopestndl OV
| i qui d cont ai ni rfgedifipar ocar bons C8- C26 and ot her organi ¢ conpounds

(70% of whi ch was hysly geashens ;b8sis A2 BrfonhddCl UdisBErheteenasycl i c
conponents wth fca bon at ons. Ex(?

Jaxi.oum of € Juom -
oyl g of moal Rt Baseab st P Res SRt St 05 Wt
noi st ur e cont entan efces Pretsore B0YB atbhefréquersy ofydgie ebftromppetiysiien ofas

perforned at a t;gRPSLAL tEfkan 3L 301 € the second stage of
pyrolysis was perforned at 1100 -~ 1200C, with an excess pressure of

0.7 atm a frequency setupakaligaplest wagehmp phfgndtede %eP8n of 400Hz, and
a breakdown vol t agePtes&i} yklled 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 fuel product (about 20 components, including about 60%
of hydrocarbons Cy- Cy)

- About 20%-30% (depending on initial moisture content and waste
composition) liquid containing hydrocarbons Cs - Cos (70% of which was
hydrocarbons Cg - Cs) 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 af
temperatures of 200 — 250°C, while the second stage of pyrolysis was performed
at 400 — 450°C, with an excess pressure of 0.15 atm, a frequency of periedic
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/m®, with a particle size of
five microns and higher) 15-18% of the waste mass.

- 3-7% gaseous fuel product (about 20 components, including about 45% of
hydrocarbons C;- Cs)



A sodium al kali catalyst in a volunme of 10% of waste was used.

Processing yielded the followhg results: - Solid product (coal dust,
bul k density of 200-300 kg/n8, with a particle size of five mcrons
and higher) 9-11% of the waste mass. - 13-17% gaseous fuel product

(about 20 conponents, including about 55% of hydrocarbons Cl-C3) -
20- 25% (depending on initial noisture gontent and conposition of
waste) liquid containing hydrocarbons 06 - 020 and ot her organic

conpounds (65% of AMiC D5, NeleRER RO NSiE molddd) codtd€ ! A6l Ve

het erocyclic corrponent}slg X}Mtﬂﬂ a_ naxi oum o 16Ccar pbon atons, and the
qual i tative conpoSFTiBR STy Ly T8 Csch &g @Y PRt WEHE of

i ncreasi ng the nempendgf0c ofipidrhemnt ydrdcatiors (O - &), dfppiding Adserbdytliz

The cl ai med gr oup,9f.chPVAIY hOBRFRD2 Dol 566 f or di sposal of donestic,
agricultural and i1ndustrial wastes of organic origin to obtain

bi o-gas, liquid petroleum and solid fuel conponents in the recycling
process. 13 CLAI I\/ISE}H.1 ,?égret hod for processing donestic and

i ndustrial organic waste, ‘conprising: performng a first

| ow-t enper at ure st agecyolingPyfr Bday ShdSbdnB vastd i $le daatd: @f1000 Ry rvathysi s

reactor and a Selﬁglﬂ'gre an%gt_ tf%m?o?{o%. |'ll’l;eeﬁrst.ts% e? s} f OBZXiE gflasypse{'fg ieci1 t% second
part of the pyrolysis reactor - <separating pyrorysis products into
fractions, and proeesss pig308Hes vhfle Hetsteort ftage ofiswplydis wesagderned atwher ei n

perform ng the segend20abqRoithORNRRERT MESurS bOBE &, aRERhYSIrSDediciccar ri ed
out simul taneousl

_ Ly W atqul p caarl.i Oglfiz;@@%l %/ldegﬁ%q(tdr onmagnet qu" y acting on
the pyrolysis proGiEtae SR tineorsdisngd pairtcdorm o %geﬁ{/ﬁ% ysis reactor by
el ectric di scharge wisfiuaalilsehlsijges fohegueligyofobstSwisoseB800 Hz, using a
group of dischar ﬂ@cegﬁ\é iyﬁﬁ@d the following results:

- Solid product {coal dust, bulk density of 200-300 kg/m’, 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 C;- C3)

- 20-25% (depending on initial moisture content and composition of waste)

liquid containing hydrocarbons Cg ~ Cyg and other organic compounds (65% of

which was hydrocarbons C; - Cy4), 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, Hquid

petroleum and solid fuel components in the recycling process.



2. The nethod according to Claiml1, wherein the step of

el ectromagnetically acting conprises periodic electric discharge with
a breakdown voltage from 10 to 50 kV. 3. The nethod according to
Claim 1, wherein the first stage of pyrolysis is perforned at a
tenperature of 200- 300C, with the second stage of pyrolysis is
performed at tenperature of 400 - 1200C. 4. The method according to
Claiml, wherein separating of the pyrolysis products into fractions
conprises separating |liquid hydrocarbags fromwater, then separating
gaseous products, cooling and condensing of the gaseous products, and
removi ng chamsgl i d products. 5. The nethod according to Caiml,
further conprising prelimnary processing of the donestic and

et b PR E LB s U SO, B0 T B TR TR RS
presence of1aw¢@nmﬁ®mﬂmﬂmafmmﬂﬁmhosémtmmpﬂaﬁmnymanmuMQnd@mpasﬂtﬁmn of

the waste at, 9 ..The net hod
according to @§%§%$%3£Mﬁégd?%?ég %ﬁ%@&f&g e%wgﬂégr as a catal yst. 8.
The net hod aersatio ngolyss Ehdicmitto Tedtienseand ppeedsivg pichdrattive fgysdilypridgets,s
carried out Vﬁ;ereﬁ&e%ﬁrﬁﬁéthpge%&ﬁl%@ tla etrzﬂﬁe Ejtgtrég)ga llyg %%ar‘hgd &It Zlmﬁfta[&ously

14 9. A device for recycling household an ani ¢ wastes
conpri si ng: vathppriedigady slecrv@awmwaéi@ AR of g PEroypis BftOdTmfﬁdn ﬁleg@e@ﬂmﬂmérh@ s
and a syst erEyfonssr@aEl%f 5 él%c%sc%&amhaﬁﬁscﬂéfééﬁéﬁéxéy Bf m@@@ ﬁz u§1ﬁé Soroup
system being coupled with an output of the Second part of

react or; mﬁéﬁ@ﬂﬁﬂ¥ﬁﬁw$$rst part of the reactor conprises a
receptacle a hernetic outer cylinder, and an inner cylinder having a
conveyor gcr, w wi.th varijabl itch, having hol | ow shaft connect ed
Co a drive, TRESHEN PSaeDRd Clogd Cinige %wg PAIRRGERFHEAN 2718 COpieS
for the conveyatic deteiscRarfelitCalregidvdeongieTndioapesed. bet ween t he

i nner and outer cylinders, the outer cylinder conprising a plurality
of hot-gas supply tubes and a hot-gas di scharge tube, and the

i nternal 8ylThadethothaicngingon@ieit bovike@inahaliirsislige gfepytaolgsi;is performed at a

temperature of 200 - 300°C, with the second stage of pyrolysis is performed at temperature of 400
- 1200°C.

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.



wherein the second part of the pyrolysis reactor is designed as a
seal ed outer cylinder and an inner cylinder containing a conveyor
screw di sposed on a shaft connected to a drive; a helical guide being
di sposed between the inner and outer cylinders, the outer cylinder
conprising a plurality of hot-gas supply tubes and a hot-gas

di scharge tube, the inner cylinder conprising a pipe with a flange
for connection to the first part of the reactor, as well as a

di scharge tube for steanigas products jand a discharge tube for solid
products; and wherein a group of discharge devices is installed on

sai d pi pegwi £ fevitefdranig@ing ia&sehmﬁan@ﬁ;ab%l ax_%ﬁlqs LG cbpfst Rl }9@1ys‘r§*}@arcﬁ>} n
t he pyrol ySI S reactor is stati onary devi ce accor

Claim9, furCREHsREHieed WC%C‘@W%H%PYS&F@%&%@&%W@& OB fteamaghs ﬁ?éfﬁ’lé‘?l? Rpducts,

in the formsgfk smnebaﬂgted@ledqﬁm%ﬁ @kotf@letsée@ncfpa&s)tme@éa&opf a reactor.
12. The deV|cetﬁ§%prd|n Claim further conpr|5|ng a unit faor

removi ng &' TSHT BF HEHaY 8?“}1‘:’ FRROTFATPTISRR RGPPSR ReREsQurhFyHdst and an inner
gas- ti ght cginid@avdad ¥@gveydSere W@ thdeNibiEi RE CRvisk aﬂlﬁblfbﬁ skdf@doeBied WHGKIQL, fhe

t he syste or . separat.ion of t tea Si s rod

bomor ) e Pl R SoRk b ochrae hoc R R Bty uspreb e S ing

bei ng an Hiapstd efwebihe sms:taﬁﬂrbﬁtafcyﬁﬂd&sstg@aﬁcatcylme@fomphﬁn@d;et&éﬂtgaisnot gas
rolysis cts ur ce .a unit. for, separat
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devi ce actbedi ng to Cla|n19 wherein the conveyor screw of the second

part of t Qzﬁer&ﬁ%%ts%?& @artbdf ﬁ%%grolygé realtgﬁs ge%}/glng asaa%c e{gldolupagtg;hnder atl mérg_gﬂer

wherein the grou ces I's connect enera
cylinder contammg a CONVEYOr screw diSpOSEd on a shaft connected to a drive; a hehcal 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 exiruder 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.



16. The device according to Cl aim3, wherein the condenser is in the
formof external and internal cylinders, between which there is a
helix for the circulation of steanigas m xture, the inner cylinder
bei ng equi pped with a cool ant supply and di scharge tubes, a discharge
tube for liquid products and the outer cylinder being equipped wth
supply and di scharge tubes for steam gas products, the outer cylinder
havi ng a casing covering the outer cylinder, the casing being

equi pped with cool ant supply and di scharge tubes. 17. The device
according to Caim9, wherein the first and second parts of the

reactor are TROMVRR & oWidso @1aB8RLRErein 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.



