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hydr ocarbons and a plant for carrying thereof. According to the nethod

di sintegrated polyolefine raw material is subjected in a reactor to the
progressive heating to the tenperaturé below 600 [err]C together with a
catal yst chosen froma group conprising cenents, heavy netal silicates and
cal ophonates and m xtures thereof, where a catalyst is used in anount

bel ow 30 % b.w., preferably in amunt of 5-10 %b.w., calculating on a
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heated with at | east one burner (9), supplied with reaction products, and
in the conbustion chanber, symretrically distributed on a tank

ci rcunf erenltglehB f ' me rows, heating pipes (10) are |ocated,
whi ch pass %’éﬁ%ﬁ&ﬁiﬁﬁwgﬁh’ﬁ@ot he tank above the Il evel of an upper wedge
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TRANSFORVATH XD IefinPGrasGisHRTNEy dbasTiben products, e.q. gasoline, diesel oil and crude

oil, and a plant for carrying thereof.

BACKGROUND OF THE INVENTION

The development of the production of polyolefines and their use in almost every
line of life causes a consequent increase of related wastes, collected in the
dumps, where they take big space relatively to their weight.

A chemical resistance of polyolefines makes them stable for hundreds years,
while they do not yield to destruction, being particularly burdensome con-
tamination of the environmént. A problem of making polyolefine wastes
productive is at present the matter of a special priority and is a very important
element of a natural environment protection.

The hitherto used methods, such as combustion and gasification are generating
more problems than they solve.

Till now they are the most expensive methods of utilisation of plastic wastes
and all probes of making they less expensive result with an ecological
catastrophe. The said situation causes, the countries taking care of ecology do
not allow a combustion of plastic wastes.

There are known some methods of a thermical decomposition of polyolefines to
hydrocarbons in the range of temperatures between 650-850°C. Also there are
disclosed the methods combining a high-temperature pyrolysis with consequent
catalytic conversion of pyrolytic products to gasoline, diesel oil and crude oil. In _
the known methods catalysts were used in a form of zeolites, as it has been

described in the patent US No.4 016 218. The most popular is the use of zeolite
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The subject of the invention is a catalytic nethod for trans i-gn of
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is also disclosed. In known and used nethods catalysts in a form of
zeol i tes wi 8Rd peatlyticsd raseseofproguatsi ceniersien wypg zeelitgs.so.

However in that method also chlorine containing polymers have to be selected

and separated, which operation makes the whole process unprofitable.

The German patent publication No. DE-A-196 41 743 relates to a method of
) conveﬁing polyolefine waste into hydrocarbons, where the polyolefine waste is

treated at temperatures of 180-620°C, preferably 300-450°C in the presence of a

heavy metal silicate used as a catalyst in amount of up tp 30% by weight, based

on the polyolefine waste.

The methods specified above enabled obtaining hydrocarbons with the yield of
60-94%, and the obtained hydrocarbons comprised mainly chains up to Cso.

Besides the above a product contained a big share of gaseous substances, which
caused a frequent breaks of a process and forced cleaning of the reactor,
disturbing and interrupting a continuous operation between the maintenance
overhauls. The reactors used in the known methods for carrying the reaction had
usually a shape of typical chemical reactor in a form of a cylindrical tank,
provided with a dosing system, heating system and a low-speed mixer,
preventing deposition of the reaction mixture.

An analysis of the information material concerning a prior art allowed a

conclusion, that an ideal technological solution is a method of polyolefine



The basic inperfection of zeolite-type catalysts is their sensitivity to
hydro- chl oride, which causes destruction of a catal yst i ncentrations
above 200 ppmin a product. Considering the fact, plast i{b ggtgﬁ%rgoggmys
contain poly/vinyl chloride/, the appljcation of expensive zeolite-type
catalysts is economcally disadvant ege})us. The American patent description
No US 4 584 421 and European patent application NO 0276081 A2 disclose a
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tenperatures {n ong-st process, carried in a liquid phase of nolten
pol yner, \/\h?'?‘iec?lf?eﬁ’ﬁg’élﬁg%at alyst is hydrochloride - resistant and not

expensi ve. The subject-matter of the invention is the plant to pol yol efines

waste conversion into |iquid hydrocarbons.
SUMMARY OF THE INVENTION

The above aim is reached in the method according to the invention, using
cements as a catalyst. Moreover, it has been found, heavy metals resonates are
resistant to hydrochlorine and are the ideal catalysts for breaking C-C bonds in
polyolefine chains at low temperatures.

A process of the transformation of polyolefine wastes to liquid hydrocarbons is
carried out in a plant according to the invention, comprising at least one reactor
in a shape of vertical tank, provided with an inlet charging hole, connected to a
polyolefine raw material and catalyst dosing device, combustion gases outlet
pipe, product receiving pipe, mixer and sieve membrane and a heating system in
‘a form of a combustion chamber surrounding a tank from below and the said
chamber is heated with at least one burner, supplied with reaction products, and
in the combustion chamber, symetrically distributed on a tank circumference,
preferably in some rows, heating pipes are located, which pass throughout
inside of the tank above the level of an upper edge of a mixer and which are led
out through sieve membrane to the combustion gases outlet chamber. The plant
comprises also a condenser for a product condensation, a raw product buffer

tank and a distillation column. Products of the reaction coming out from the



Nowadays the utilization of objects made of plastics is an ecol ogic
problem The known plant to objects' made of plastics utjlizati

conprises the reactor, the raw nmaterial dosage system tdﬁe&)é@ﬁﬂgﬁ@gr of
product, the buffer tank and the distillation colum. The reactor in form
of vertical tank is equipped with the 4atch, the raw material receiving
connection pipe, the control systemand the heating system The heating
system consi sts of heating tubes which are placed on the tank's surface or
within the feastor tBrpughanagidat pipesyrstaaleshiunbdondrased and therang diodesed to
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The plant conprises also a condenser tor” a product condensatton, a raw
product buffmetcokeank and a distillation colum. Products of the reaction
com ng out fromthe 22 Cctober 2003 4 reactor through an outlet pipe are
cool ed and condensed and then are directed to a buffer tank, heated up to
40C. The prBREERIHESCROIPTRIN @F FHRDRAWERK FiGaghkgved, when a buffer tank
is provided wth a Tevel sensor, Tncluded rnto a raw material dosing
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content at the . . . .
ll"lgure 2 is a side, partially cutaway view of the apparatus of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In a method according to the invention the disintegrated polyolefine raw
material is subjected in a reactor to the progressive heating to the temperature
below 600°C together with a catalyst chosen from a group comprising cements,
heavy metal resinates combinations thereof with heavy metal silicates, where a
catalyst is used in amount below 30% b.w., preferably in amount of 5-10% b.w.,
calculating on a weight of the polyolefine raw material. The reaction has a
particularly preferable course at the temperatures in the range between 300-
450°C. Preferably, chromium Cr*', iron Fe®', nickel NiZ¥, cobalt Co*,
manganese Mn”*, cadmium Cd**, copper Cu®*, zinc Zn®" and Pb’* resinates are
used as the admixture to the said cement. A catalyst can contain a mixture of
two or more resinates. Using cement with the admixture of chromium and/or

nickel resinate in amount of up to 20% bow., calculating for the weight of



sanme range. Froma buffer tank a product is directed to a distillation

col um, where fractions of various boiling tenperatures are s ed. The
i ntroduction of heating pipes above the upper wedge of a%@é‘ﬁ%ﬁgg%es

nore efficient mxing, especially of a bottom zone, an uniformdistribution
of a catalyst in a reaction mass and remarkably decreases fornmation of
aggl onerates and coke. BRI EF DESCRI PTI ON OF THE DRAW NG FI GURES Fi gure |

is a schematic vjew of t apparatus of th resent i.nvention. Figure 2 is
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DETAI LED DE%B?E'?JES%&E&JAI'E PREFERRED EMBCODI MENTS I n a nethod according to
the invention the disintegrated polyolefine raw material is subjected in a
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with a catal yst chosen froma group conprising cenents, heavy netal

resi nat es centalysanieolso hémryenttahistlicatesavy metal silicates, where a

- catalyst is_used i.n anount. bel ow 30% b, w., preferably in anount of 5- 10%

b.w, cal clt &TFdodnaccording e e Ipkentis) ihn ettelist caly beatesyrlgd anthused

reaction ha§na§l§ gﬁ&ti cularly preferable course at the tenperatures in the
range between 6 - 450C. Preferably, chromum Cr3+, iron Fe3', nickel N 2~,

cobal t Co2+The WRétHEA 8£EbMBZTicdC Al Th UPHddioal ©PRBANNEMR prodésldC Zn2+ and Ph2+
resinates are used as the adm xture'to the said cenent. A catalyst can

contai n a nilksing e méthotlvewcordingrte thesinvan@ésn, LB agd débepmslyeshyterdeh@oly-
adm xture of chrom um and/or nickel resinate in ampunt of up to 20% bow.,
cal cul at i ngPYapY1enge RAAYigPRUtylensy @pdoparatpahaml sERBHC rewighosicyparh bg

particul arl Vra@{igﬁﬁédﬁbl e course of reaction with a yield close to a
theoretical . Prefrerdbly, if the catalyst is deposited on al um ni um oxi de
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g to the invention the catalyst can be recycled"a used many
ti mes. The behpadpednllpsiabde cortimonttion of Qedionticn) and fo@ningnodusfufiiocess.
valuable, ecological product, which is a raw material for the production of
desired hydrocarbon materials.
In a result low molecular hydrocarbons of C4 to Cyg of a high isomerization
degree are produced.
The method according to the invention is presented on the enclosed drawing in
from of an exemplary embodiment of the invention.
A plant according to the invention is presented on the enclosed drawing in a
form of an exemplary embodiment of the invention.
A process of the transformation of polyolefine wastes to liquid hydrocarbons is
carried out in a plant according to the invention, comprising at least one reactor
in a shape of vertical tank, provided with an inlet charging hole, connected to a
polyolefine raw material and catalyst dosing device, combustion gases outlet
pipe, product receiving pipe, mixer and sieve membrane and a heating system in
a form of a combustion chamber surrounding a tank from below and the said
chamber is heated with at least one burner, supplied with reaction products, and
in the combustion chamber, symetrically distributed on a tank circumference,
preferably in some rows, heating pipes are located, which pass throughout
inside of the tank above the level of an upper edge of a mixer and which are led
out through sieve membrane to the combustion gases outlet chamber. The plant

comprises also a condenser for a product condensation, a raw product buffer




Usi ng a nmet hod according to the invention, LD and HD pol yet hyl ene, poly-

propyl ene, polyisobutyl ene, and a natural and synthetic chou n be
transfornmed A nmethod according to the invention enabl ed gﬁﬁbgPﬁ%§¥§§n of

pol yol ef i ne wastes, being especially stable contam nation of environnent,
and fornming of a fully valuable, ecol dyical product, which is a raw
material for the production of desired hydrocarbon materials. In a result
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pl ant according to the inventi on,is present ed on the encl ose ram ng in a
form of an éb@gﬁ@ré&%,éﬁﬁ@dmnéﬂt‘loo@-the invention. A process of the

transf or mat ion of olefine wastes to |liquid .hydrocarbons i carried out
inaplant a 80?@?%%%0“@#@%& itfild:_ﬁ?c??é rft lﬁgecr[:lt W?‘_E‘&sf‘t‘ ili’r@err@‘a‘ tr in
a shape of Fﬁmd&alwmmlem%;@eﬂ Mdlide intd| 81 rPAhalcpEl MRisthe CRIRERCT ed

to a polyolefine raw materi al and cat al yst dosing device, conbustion gases

“outlet pipautoprabiguegulptieeisystam. gnpgingrksepingadevtlena reantor anateandt the
heat i ng Sys%}a?ﬁé-ke[h a formof a conbustion chanber surrounding a tank from
bel ow and the sal & chanber is heated with at |east one burner, supplied

wi th react i Bromaddiffdrsaniengrodutt iheireasd us b idgti | RiidpkRumay Wakfd Gadtiohs
distributed on a tank circunference, preferably in sone rows, heating
pi pes are | BvrEys hling tomperatuiesoygrisheratidasi de of the tank above the
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2003 6 tank and a distillation caolum- Products of the reaction com ng out
fromthe reRyshImhFaGERN Sess il demarimbly decieassciormation oh@aalnseeraisd t hen
are directegd Qe buffer tank, heated up to 40C. The preferable regulation
of a process is achieved, when a buffer tank is provided with a |evel
sensor, i ncAuplent aetcodiagrtavtheeingentadn do presgnabevor ehe antiosed idcawguinahi on
system  enspilih aCSRingla enbodintant St v aase ent at the

A plant comprises one reactor | according to the invention, in a shape of

vertical tank, provided with an inlet charging hole 2, connected to a polyolefine

raw material and catalyst dosing device 3, combustion gases outlet pipe 4,

product receiving pipe 5, mixer 6 and a sieve membrane 7 and a heating system

in a form of a combustion chamber 8 surrounding a reactor | from below and

the said combustion chamber 8 is heated with at least one burner 9 supplied

with reaction products, and in the combustion chamber 8, symetrically

distributed on a reactor | circumference, preferably in some rows, heating pipes

10 are located, which pass throughout inside of the reactor 1 above the level of

an upper edge of a mixer 6 and which are led out through a sieve membrane 7 to

the combustion gases outlet chamber. The plant comprises also a condenser 11

for a product condensation, a raw product buffer tank 12 and a distillation

column 13.

The reaction products, coming out from the reactor 1 through a product re-

ceiving pipe, are directed to a condenser 11 wherein they are cooled and

condensed and then directed to the buffer tank 12, which is heated to 40°C.

A buffer tank 12 is provided with a level sensor, included into a raw material

dosing device 3 automatic regulation system, ensuring keeping a level of a



sanme range. Froma buffer tank a product is directed to a distillation
colum, where fractions of various boiling tenperatures S ed. The
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of a catalyst in a reaction mass and remarkably decreases formati on of
aggl onerates and coke. A plant according to the invention is presented on
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shape of veegulatdn bbmbrogesnvi ded with an inlet charging hole 2, connected
to a polyol efine mat eri al and catalyst dosing device 3, conbustion

r a . - .
gases outle r‘b‘?‘p@e@u\%"ﬁr‘%é@ HNE Bredusy ipidpacted tey therdigtiliatipraceluae 13,
nmenbrane 7 iR rarheas 1 I ijon chanber 8
surroundi ng a rregc?@éd%(?giﬁﬁgbgﬁ%ﬁgﬁ%&g%ﬁﬁgg&%ﬁéetdi on chanber 8 is
heat ed wi t hEatansask. lonthereacter aBcomdipd ite@ dhe Wiventivaapidvated matugtiiixeand in
t he conmbusti on chanber 8, synetrically distributed on a reactor |
ci r cunf er en®Ormylesing upityoytlet papg forggaeivinga distillstipe prodgtannededite d,

whi ch h hout, 4 NS th t | ab t I | of
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col um 13. Waetareddtd cont@mosus hsated o todmeltingf mmrtlﬁ@tih%@%@ﬁer& d Mibeygh a
product re- ceiving pipe, are directed Lo a condenser 11 wherein they are
cool ed and WebrHbnsand dnvas hestedupdot3dd € andHbemképtan thainemp2ratute twlhai s

heated to 40C. A b&%ffer t.ank éZ S l%rovi ded with a | evel sensor,_ included

into a raw WML IGERatY abd PEAUSt s sferped: Agondpnsafiopahalldigyr i ng
keeping a | LicOfn AbdferGh Lik&akt . range,
which is fo acIIII)Igszang §t:he %IIZP e@ggﬁg Vléegul(gI I”%ECC@'III‘@%IJII%I‘@Z&O@?%% he
buf f er tankark2hvew iprcadlcianaddhrected to the distillation colum 13,

where fractions of different boiling tenperatures are separated.

Table la
Physical properties of a product
Property | Value
Density [g/cm’] 0,786
Ignition temperature ['C] 20
Viscosity at 80°C fmm%s] 1,51
Calorific value [kJ/kg] 42 120 !
Table Ib.
Elementary analysis of a product
Component Content (%)
carbon 85,51
hydrogen 14,13
sulphur none
nitrogen ' traces
chlorine ) none
metals | traces




Exanple 1. In the reactor according to the invention, provided with a

m xer, wormadosing unit, outlet pipe for receiving a distillatiaq roduct ,
connected to a water cooler 11, 180 kg of aggl onerated ;?%Ié%tf’ QE’H and
pol ypropylene (1.1) foil wastes were placed. 15 kgs of white Portl and
cenent were added into the reactor anda content was heated up to nelting.
After nelting a content a mxer was put on and it was heated up to 350C
and then kept in that_tenperature till a  noment, the formation of a

pr oduct was%e% - To the reactsrprenidsed wﬁh@f MAXgr, @néompﬂ@am@t unif agd faf f er
tank 179 kg f a. Vi scous obta r S r own in
Table 1 a a Ftbmp?afﬁfée%wmgha;\@sﬁg “Eﬂ 8[) G ﬁlh (&rapP Hiﬁf’% W‘ﬁg Val ue
Density [g/ I Y, C
(MM, 51 Cal S?P%‘ﬁ FoLP L Pt STOREGRCH pikrodi CentRnbycdiaBlss
product ConmpndandiGowiehsttlesiwarardiaeds ASdortyay of el deatBrswhphustedng fillt r ogen
traces chlorinenone netal straces 22 Cctober 2003 8 Exanple.2. To the
react or prowielied axd thea ammw was pperiefbsiegraaation angturg wasub¢ased pppe f or

receiving a i P ct 15 kgs Port]| and ,ce and,. 150 kgs
of pol yol ef f ﬁ@ﬁ\éﬁj:}?ﬂ? til erWQﬁrar(':'ﬁ ?ﬂqf Q?B’ tPfeﬂwffg&IﬁéP@g E9R &ters
reaction mixture was condensed in a condenser /water coolet/. As a product 148
kgs of a yellowish-brown mass were obtained, which solidified after some time.

The resulted mass was subjected to a distillation, which course is given in

Table 2.
Table 2
A course of distillation of the raw product
fraction volume start 5 1751101201301 40) 350 ,;60(70|801! 90
(% b.v.)
temperature 48 77 [ 100 | 155 | 133 | 186 | 224 | 265 | 325 | 365 | 372 | 375
0

Example 3. To the reactor provided with a mixer, distillate receiving pipe and a
heating system 150 kgs of cut polyethylene wastes and 10 kgs of cobalt resinate
were added. A content was heated till melted and then a mixer was operated.
Still mixing a content of the reactor was lead up to 400°C and a product

distilled. A course of the distillation is presented in Table 3.

Table 3
The course of distillation of a raw product
fraction volume postart |5 1101201304050 60 ! 70 | 80 | 90 |
vy | | I
temperature | 51 | 72 f 112 I 145 [ 172 | 220 i 251 | 354 I 368 | 375 ‘382 I

Example 4. In a reactor provided with a heating-cooling system, a mixer and an
outlet pipe 150 kgs of cut polyolefine wastes with 2 kgs of manganese resinate
deposited on aluminium oxide, were added. After a temperature of 200°C was

reached and a content was melted, a mixer was operated and a reaction mass



and notor-oil bottles were added. A content of the reactor was heated up
till nmelted and then a m xer was operated. The reactlonﬁlé ureﬁfg% heat ed
up to 390C and kept in this tenperature, still stirring. A %

distilling froma reaction mxture was condensed in a condenser /water
cooler/. As a product 148 kgs of a yel?ovvi sh- brown mass were obt ai ned,

whi ch solidified after sone tinme. The resulted mass was subjected to a

distillation v, Tabl e ou

i ot 11t oty ey B Fod BOC s it plhdict AoBrestoBeieusinsr 01000
(%b.v.) teqpﬁfeggl%gOﬁSﬁHg)QllS153186224265325365372375 (O Exanple 3. To
the reactor ovi ded Wlt a mxer, distillate receiving pipe and a heating
syst em 150 R@blm cut pol yet hyl ene wastes and 10 kgs of cobalt resinate

wer e added. A content was heated till nelted and then a m xer was operat ed.
Still mixing a content of Thﬁéoﬂﬁaﬁfdhﬂvl&élon&fdl nap’ podao0C and a product

~distilled. t-he—distit+at-+on presented-tnTable—3-—-—Table 3
The course of dﬂact?wplwé! Ton of a{ ‘rTaw pSr ooluctmf 'ggtl@ é%l L‘;ﬁE EOE L8P .(A%% D.V.)

tenperature| 51 5 7% bkOR03040{ 112 145 172 220 50 160 1 70 1 80 190 1

temperature 45 70 | 85 | 1157140} 185 195 | 220 255 | 285 | 320

°C)




251 354 368 375 382 Exanple 4. In a reactor provided with a heating-cooling
system a mxer and an outlet pipe 150 kgs of cut polyolgfhne, ggs wth
2 kgs of nmanganese resinate deposited on alum nium oxide, were added.
After a tenperature of 200C was reached and a content was nelted, a m xer
was operated and a reaction mass 22 Cctldber 2003 9 was gently heated up to
380C, distilling a product. A course of the distillation 1is presented on
Table 4. Table 4 fracti start5l02030405060708090 on vol une

t enper at ur ed8b1885115140185195220255285320 (C) The course of distillation of
a raw product 22 Cctober 2003 10 Table 5 Physico-chem cal properties of a
gasol i ne- cor Phypiendihegiitalgropemico bf aahablyid- correbpondihat frautiger ofsutilyticesul t ed

in a nethod according to the invention PropertiesVal ueMet hod of
det erni nati on géaéi%BPn dredyaty repyligiomng U@E‘IQ@ F4Ordipg fie HienivapUen 59
distilled to73 10% distilled to83 20% distilled to96 30 %distilled toll0
Properties Value Method of determination
Course of distillation o PN -81/C-040 12
beginning 48
5% distilled to 73
10% distilled to &3
20% distilled to 96
30 % distilled to 110
40% distilled to 120
50% distilled to 126
60% distilled to 130
70% distilled to 133
80% distilled to 137
90% distilled to 143
95% distilled to {51
distiflation finish 155
Density at 20°C [g/cm’] 0,73 PN -90/C-0404
Vapour pressure [kPa] 29 PN -84/C-4404
Induction period {min] . 40 PN-57/C-04040, method A
Sulphur content [%] none PN -88/C-04005
Water content[%] | e PN -81/C-04959
Octane number value 88 PN -82/C-0412
Aqueous extract reaction neutral PN -84/C-04064, method B
Element content traces of Ca, Rtg
V, Fe, Ni




40% distilled tol20 50% distilled tol26 60%distilled tol30 70% distilled
t0133 80% distilled tol137 90% distilled tol43 95%di stil %%)@86@?32003
distillation finishl55 Density at 20C [ cnD, 73PN -90/ C- 0 apour pressure
kPa29PN - 84/ C- 4404 | nduction period nm n40PN-57/ C- 04040, nethod A Sul phur
content %onePN - 88/ G- 04005 Water contellt % ----- PN -81/ C- 04959 Cct ane
nunber val ue88PN -82/ C- 0412 Agueous extract reactionneutral PN -84/ C- 04064,
nmet hod B El ﬁﬁgﬂ%{ contenttraces of Ca,Rtg V, Fe, N 22 Cctober 2003 Il Table
6. Physi co- ®al properties of a D| esel oi | -correspondi ng fraction of

avent i on pfﬁﬁs%ﬁ?‘?tgé%ﬂfc%‘eﬁ%%% ERLO T AR EERNER U hRufhe

distillationN N2RMNraddhibSp %&clzreemmm m@%@&&%ﬂg&mﬁé aflchg3R0305 10%

distilled t0203307 20% d| still’ed 10210308 30 % distilled to214309 40%
distilled tp220310 5PPomtitses | | ed t 022784iep% d| stéthed of d2REAIBLIAL6
distilled tp24amktSf distillation NI N2 PN -81/C-040 12

beginning 190 292

5% distilled to 200 | 305

10% distilled to _ 203 | 307

20% distilled to 210 | 308

30 % distilled to 214 | 309

40% distilled to 220 | 310

50% distilled to 227 ¢ 311

60% distilled to 235 | 313

70% distilled to 243 | 315

80% distilled to 251 | 317

90% distilled to 262 | 322

95% distilled to 270 | 327

distillation finish 273 333

Density at 20°C [g/cm’] 0,789 10,813 PN -90/C-0404

Kinematic viscosity at 40°C 1,7 | 50 PN -81/C0411

[mm?/s]

Cloud point [DC] ()45 | (1) 2 PN-76/C-04115

f;lash point /closed crucible/ 69 150 PN - 7 5/C-04009

[C]

Sulphur content [%] —— | PN -88/C-04005

PCB content [ppm] — — ITN 3794 method

WWA content [ppm] - — ITN 4693 method

Cetane factor 66,5 | 84,0 PN -85/C-040093

Corrosion la la PN -85/C-040093,

method B ;




80% distilled to251317 90% di stilled t0262322 95% distilled to270327
distillation finish273333 Density at 20C /cni 0, 7890, 813PN,+ -

Kinematic viscosity at WC1, 75,0 PN -81/C041 | me/s Gl\éouﬁ%g?r%b%é
DC(-)45-) 2PN-76/ C-04115 Fl ash point /cl osed crucible/69150PN - 7 5/ C 04009
C Sul phur content % -------- PN - 88/ C-040b5 PCB content |ppni----1TN 3794
met hod WM content [ppm---1TN 4693 net hod Cetane factor66, 584, OPN

-85/ C 04009% ﬁ(}r,/r osi onl al aPN -85/ C-040093, ~_ . method B 22 Cct ober 2003
12 Table 7. 'B¥'si-co-chenical properties of a residue remained after
distillatio ; . ' f : |LyLi e : nro

resulted i nPgQ gr%%{) hﬁglamé%agg?rgp ﬁgﬁ? 069{%1263?%%/%5&"8%16& g%%?'?i ﬁget{si%gﬁﬂegéﬁ?ié‘flhod of
determ nati factiepRost UEalyBoQeSrdRition frodlici? Rsultedin 30n&hFMecRAIs 404
Kinematic viscosity at 60('C 5, 6PN -81/C0411 nm2/s Fl ash point /opened
cruci bl e/ 2t ipKentigis/ C- 04009 C

Properties Value['C] | Method of determination
temperature> 350 C
Density at 20°C [g/cm::!] 0,851 PN -90/C-0404
Kinematic viscosity at 60°C 5,6 PN -81/C0411
[mm?/s]
Folash point /opened crucible/ 224 PN - 75/C-04009
[€]
Flow temperature ['C] 46 PN-83/C-04117
Residue after incineration [%] 0,06 PN -82/C-04077
Paraffin content {%] 374 PN-91/c-04109
Sulphur content [%] 0,001 PN -88/C-04005
PCB content [ppm] — ITN 3794 method
WWA content {ppm} 0,03 ITN 4693 method
benzo-a-pyrene content [ppb] 10 [TN 2693 method
Element content Fe, Zn, Ti, Rtg

Ni traces

Net calorific value kl/kg 43500 PN -86/C-04062

Relating to petrochemical products a product obtained in a method according to

the invention does not contain any amount of sulphur or heavy metals. This

product can be a raw material for the production of gasolines, diesel oil and

ecological crude oil.



46PN- 83/ C- 04117 Flow tenperature [C] Residue after incineration %, 06PN
-82/ C- 04077 Paraffin content [9% 37, 4PN-91/c-04109 Sul phurzzc(gagt?é}tz %{g 001 _
PN - 88/ C- 04005 PCB content |ppm----1TN 3794 nmet hod WAA cont en r’r8 3I' TN
4693 met hod benzo-a- _yrene content [ppblOlI TN 2693 met hod El enent
contentFe, Zn, Ti, Rtg Ni traces Net calbrific val ue kJ/ kg43500PN

-86/ C- 04062 Rel ating to petrochem cal products a product obtained in a

met hod accor\ghggrﬁct '@\L/]lgr__ltion does not contain any anmount of sul phur
or heavy net . |§“ can be a raw material for the production of

gasol i nes, (i eﬁeheﬂﬁ(#]dogﬁ? treﬁﬁ%rgngdftﬁﬂ of’ gﬁ[‘?/ggdne %sgst oRE" hé@[g)%aljb%nw-r IS

CLAIMED I'S: 1. A net or tra ormati pol fine wa s into
_hydrocar bons, whe€inea ihrekd edee pdlaulciokydheilands bgictel th 5 SpRigesdspek to a
progressive heating to the tenperature b%ow 600C, a reaction i's carried
in a range of healitigér sheutesypapeiuve baldpGI430Ca randtipnaiscearskbg st d mr@ec?fbsed
reactor, and roduct, after, con atjon is subjected to a distillation,
characteri zed?ﬁ' DCrafies b‘ftWé’eBi@%ﬁ%g@ét‘@ﬁgﬁo%%E’éf thé ﬁﬁﬁwdﬂﬁf’ta@mfaﬁn‘il@

subj ected in t it V.Sty: Ch m ro

conpri sing ceﬁ%@g&a%dt}r oérO%qﬁé%@{gmvrggt %lﬁ?ég%ﬁétazglsglrl\%ﬁﬁﬂx%E%léasc %?'ﬁﬁ?&egli",

preferably w tiad fiee Adiimistratal PolydieAny Bl dhatéribll €ALEBjecCP ad &Rt YSt
is used in anmount bel ow 30% b.w.,” preferably in anmount” of 5-10% b. w.,

cal cul ati ng otpgethwei gith ofcatdlpst gulsgol Edinne grawpnedmepiisihg &mdhtsrestnlddot
according to ¢glaim1, characterized in, that _at | east one catalyst is
sel ected f ronﬁ?%"é’n‘iﬂgt?’é rE0pase apdsintyics dheyeof, quelesally withy therdmixtusiafat e,

heavy metal silicates, where a catalyst is used in amount below 30% b.w.,
preferably in amount of 5-10% b.w., calculating on a weight of the
polyolefine raw material.

2. A method according to claim 1, characterized in, that at least one catalyst
is selected from from a group of chromium Cr’* resinate, iron Fe** resinate,
nickel Ni** resinate, cobalt Co®* resinate, manganese Mn?" resinate, cadmium
Cd™" resinate, copper Cu®" resinate, zinc Zn®* resinate and lead Pb** resinate.

3. A method according to claim 1, characterized in, that a catalyst comprises
white cement and/or portiand cement and/or puzzolanic cement or a mixture
of at least two said substances.

4. A method according to claim 1, characterized in, that as a catalyst a
mixture containing white cement and chromium Cr’* resinate, preferably
with admixture of Cr’* silicate, in amount of up to 20% b.w. calculating to

the mass of a cement is used.

5. A method according to claims 1-4, characterized in, that a catalyst is

deposited on aluminium oxide Al,O;.

6. A method according to claims 1-4, characterized in, that heavy metal

silicates are deposited on aluminium oxide AL Oxs.

7. A method according to claim 1, characterized in, that a process can be run

in a periodic or continuous way.



ni ckel Ni 2+ resinate, cobalt Co2l resinate, nmanganese M2+ resinate,

cadm um Cd2+ resinate, copper Cu2+ resinate, zinc Zn2+ rgesp | ead
Pb2+ resinate. 3. A nethod according to claim1, charact e%sgge}g&?rn@tghat
catal yst conprises white cenent and/or portland cenent and/or puzzol anic
cement or a mixture of at |east two sal4 substances. 4. A nmethod according
to claiml1, characterized in, that as a catalyst a mxture contai ning
white cenment and chrom um Cr3+ resinate, preferably wth adm xture of Cr3+
silicate, in anobunt of up to 20% b.w. calculating to the nmass of a cenent

is used. 5. gA drRGED '99 i 4 acteni zed | that a
catal yst i 58' deggi}lﬁt f(—‘?g on Sg(:) umtﬁoﬁuﬁqk?ﬁr%oeléﬁiezdgggs I E%y%%ca [2%[&' &055 to
claims 1-4, chasnel£fdae@R ihR sHapalofedatyviciEhak pr@dzihw%&ﬁa@li:ﬁeﬂ&%gin d on
al um ni um oxi de AI203. 7. A nethod according to claim1l, characterTzéed in,

that a procesbokamobeected toi an polyeefineirewomataridl | amdovastalyay doRihgOdeber 2003
14 8. A plant foy transformati on of polyol efi ne wastes into hydrocarbons,
com prising HYQCQEEFBPO‘ane&e@Né&)@lRﬁ’ ampirtandad liagik lgyebvegidation system i nl et

h i hol t lyol efi terial t al dosi
o 010" 1 SRR 5 RSP BTG KB o™ 0
regul ation sygfi@m hesth@sytah in! AF4HD ofa! dﬁiﬁbusﬁﬁﬁrcﬁﬁﬁg{ek 8 sufouddidl a2

reactor (1) is provided Wth a heating systemin a mOf a co tion

chanber (8) suractun(d) foppm bet®@acindrthelgaid chambel By iat@datcdewithi ledramer ()
is heated with at | east one bhurner (9), supplied wth reaction products,

and in the cohwust (D sepplrgsbivith astien peedyols. dindtinithe cembantian chataber,
ci rcunf erence ref er,abl.y .,n _some r , . heati pi are | ocated,
whi ch pass t h?‘ydﬁ%(ﬁlgﬂ{ly idﬂéf‘hé‘teéi? of ﬁe?q\?%a%lf(&’rmé‘;’i?&eaﬁgégmmpé It SPBI® BWSin
upper edge of h&HoXsiped 0) AR |0l v ' ne (7)
to the conbustion ggﬁ@%s%t th chaﬁbvﬂ{rl&l B&%&ﬂlﬁkfuﬁ?@hﬁ@%l&iﬁﬁn@g??@g a'{lz\ 8,
char act er i zedabove thbddveh ofahfuppet adde 323 niiger (@) aud detlchvatdled dugViglougknsor ,
included into a raw materi al dosing device (3) automati cregulation
system sieve membrane (7) to the combustion gases outlet chamber.

9. A plant according to claim 8, characterized in, that a buffer tank (12) is

provided with a level sensor, included into a raw material dosing device (3)

automati cregulation system.





