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(57) Abstract: Process for treating materials containing CH polymer chains comprsing the following steps: by external means,
triggering combustion of the material in an environment insulated from the outside; drawing off the gaseous combustion products
from said environment to put it under vacuum; feeding combustion-supporting gas in a quantity insufficient to create centres of com-
bustion while maintaining the environment under vacuum in order to favour a process of molecular decomposition of the material,
subjecting the produced gases to condensation and collecting the condensate in a non-pressurized environment. Plant suitable for

performing the process.
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Technical fieild

The present invention relates to the disposal of solid materials
by incineration, and in particular the disposal of solid materials
which generate highly pollutant gases when they burn.

Background art

This type of material is very wide-ranging and comprises a large
variety of synthetic products, plasiic materials, and others.

This type of material is usually disposed of by incinerators,
which involve a considerable energy cost and, notwithstanding gas
purification, present drawbacks concerning the production of
gaseous dioxins and other pollutant gases.

In addition to an understandable plant complication, the known
processes involve oxidizing the treated material, so depleting its
calorific value and rendering it very deficient as a fuel.

It is immediately evident that this considerably affects the
econcmy of the process.

The object of this patent is to dispose of materials consisting in
particular of plastic materials of synthetic origin by the
destruction or depolymerizaiion of their CH chains, with
simultaneous recovery of the resultant liquid condensate of the
process, which has high snergy power.

A last but not less important object of the invention is to
implement cleaning of the off-gases such as to satisfy the current
severe ecological regulations.

Disclosure of the invention

These cobjects of the invention are attained by the process and
plant defined in the claims.

The process of the invention represents the combination of two
mutually interacting sieps, and takes place under vacuum at Tow
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temperature in the presence of an oxidizing agent such as oxygen
or ozone.

The material to be treated is preferably comminuted into pieces of
uniform dimensions, of the order of 50 mm to 300 mm, and then fed
into a vessel acting as a reactor.

The quantity of material, or charge, fed into the vessel
preferably occupies a quarter of its capacity, below which a
normal burner, of the type used in common boilers, opens into the
vessel.

The system 1is initiated by flame triggering with said burner.

The time required for triggering by the flame is of the order of
one minute.

when triggering has occurred, the entire vessel or reactor is
subjected to forced suction by a fan by which it is emptied of its
initial reaction gas, the suction fan aftsr a short period then
reducing the pressure within the vessel or reactor to prevent
undesirable combustion reactions.

The absolute pressure within the reactor is stabilized at around
250 mm Hg.

The lack of air within the reactor considerably slows down the
combustion process, which was initially accompanied by flame, to
then become ‘increasingly more similar to thermal cracking.

After this initiation step, with the resaction stabilized, normal
operation commences, during which an oxidizing agent, generally
oxygen, is fed into the reaction chamber in a guantity from 0.5 to
1.5 wt¥ of the material to be treated.

Care must be taken to feed the oxidizing agent, facilitating the
process of molecular breakdown, at a rate which does not result in
the creation of centres of combustion with triggering of flame.
During the entire reaction, the feed of oxidizing agent is
constantly balanced with the quantity of reaction gas generated by
the molecular splitting of the polymer chains, in order to favour
the enfire process to the maximum extent.

The molecular splitting of the polymer chains is aimed at
restoring certain chemical parameters which preceded the formation
of polvymer chains, in the absence of combustion and with the
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intention of obtaining the greatest possible gas quantity as the
final result of the reaction.

The reaction gases obtained in this manner are fed to a condenser
which converts them into Tiquid form (phase).

The process comprises purifying the obtained 1iquid phase of
undesirable substances and by-products, principally the sulphur
component if present in the starting materials.

Another undesirable component is the chlorine component which, if
present on entry, is eliminated by circulation through a suitable
removal circuit followed by neutralization by treatment with
calcium carbonate CaCOsz or sodium bicarbonate 2NaHCOz.

The Tiquid cleaned of the undesirable components is fed to certain
vessels performing the double task of storage and further
purification of the product by gravity.

The entire system requires a suitable vent to prevent
pressurization during the cycle.

In this manner there is extracted from most of the polymerized CH
chains a quantity of gas and/or 1iquid of high calorific value and
at low depolymerization cost. ,

A1l those parts which cannot be transformed are discharged at the
end of the cycle and are classed as process residues.

Said residues are not necessarily unsuitable for other possible
uses, but are unsuitable for adequate transformation with the
present process.

The nature of the residues in question means that they may be able
to be reused by other techniques of destructive type such as
combustion, or of selective type based on individual polymer
chains, with consequent processing to obtain products suitable for
moulding or extrusion.

If required by local regulations, the process can include cleaning
of the off-gases and emissions by known means.

The aforedescribed process is implemented in a plant illustrated
schematically in Figure 1, the description of which will include
further process parameters.

Said plant comprises a vessel or reactor 1 provided with a sealed
closure hatch 2 through which the material to be treated is loaded
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with the aid of a conveyor 3. The material occupies about a
quarter of the volume of the reactor 1, to the base of which there
is applied a normal fuel oil burner 4 for the purpose of
triggering the reaction.

Into a reactor of finner diameter 1500 mm and internal height of
4500 mm, material is loaded to a volume equal to about a quarter
of the reactor volume.

At the base of the reactor 1 there is shown a usual system 5 for
discharging the spent product.

One or more conduits 6 open into the base of the reactor 1 below
the material to be treated, they originating from an evaporator 7
fed by the vessel 8 containing oxygen or ozone, to be fed into the
material.

The conduit 6 comprises known means 9 for metering the oxygen or
ozone.

Valves 10 for the feed of air in addition to or as an alternative
to the oxygen feed can bs provided in the upper part of the
reactor.

The oxygen fed during the cycle is from 0.5 to 1.5 wi% of the
material to be treated, and is preferably of the order of 1 wi%.
From close to the top of the reactor there extends a gas
collection conduit 11 which, by means of a fan 12 positioned
upstream of the condenser, leads the gases to a condenser 13 1in
which they are reduced to the 1iquid phase.

Besides emptying the reactor of the off-gases generated during the
triggering stage of the process, the action of the fan reduces the
absolute pressure within the reactor to close to 250 mm Hg during
normal operation.

The temperature at which depolymerization occurs, with
simultaneous ‘infeed of oxygen, is of the order of 200°C.

The condenser 13 is of the water-cooled type and reduces the
temperature to between about 45°C and 50°C.

Downstream of the condenser 13 there are provided in series a
separator 14 for separating the sulphur, and a dechlorination
device 15, downstream of which the liquid is stored in a tank 16
provided with means 17 to prevent +its pressurization.
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The sepa;ator 14 is a vessel with a grid which retains the sulphur
present in the condensate in the form of paste or pulp.

The dechlarination device is a usual device aoperating witﬁ calcium
carbonate CaClOz or sodium bicarbonate 2NaHCOsz, within which the
chlorine is collected in the form of chloride salts.

The 1iquid collected in the tank has the appearance of a liquid of
greater or lesser viscosity depending on the material treated, and
has a calorific value of between 3,000 and 10,000 kCal/kg.

The ratio of the 1iquid obtained to the material treated is of the
order of about 0.8 litres per kilogram.

The treatment of a Toad of material based on CH chains requires
about one hour, and leaves a solid residue equal to about 10% of
the material fed into the reactor.

The process is interrupted when a substantial reduction in the
1iquid produced is noted, due partly to depletion of the material
but mainly to the fact that the quantity of material composed of
process residues remaining in the reactor is too small.

The residual material is withdrawn from the reactor and set aside
until, after about ten cycles, a guantity éf residual material
sufficient to form a new load has accumulated.

It is not worth while to repeat the treatment of the residual
material more than once. ‘

The process has been described as a batch process, but it can also
be implemented as a continuous process in a reactor provided with
convenient sealed means for loading the material.
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Claims

1. A process for treating materials containing CH polymer
chains characterised by comprising the following steps:

~ by external means, triggering combustion of the material in an
environment insulated from the outside;

- drawing off the gaseous combustion products from said
environment to put it under vacuum;

~ feeding combustion-supporting gas in a quantity insufficient to
create centres of combustion while maintaining the environment
under vacuum in order to favour a process of molecular
decomposition of the material;

- subjecting the produced gases to condensation and collecting
the condensate in a non-pressurized environment.

2. A process as claimed in claim 1, characterised in that the
quantity of material treated occupies about a quarter of the
volume of the insulated environment in which the process takes
place.

3. A process as claimed in claim 1, characterised in that the
environment is maintained under vacuum, at an absolute pressure of
the order of 250 mm Hg.

4. A process as claimed in claim 1, characterised in that the
combustion-supporting gas is oxygen or czone and is fed in a
quantity from 0.5 to 1.5 wt% of the material under treatment.

5, A process as claimed in claim 1, characterised in that the
temperature within the environment is of the order of 200°C.

6. A process as claimed in claim 1, characterised in that the
condensate is subjected io sulphur separation treatment.

7. A process as claimed in claim 1, characterised in that the
condensate or the product gases are treated with calcium carbonate
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or sodium bicarbonate to neutralize chlorine.

8. A plant for treating materials containing polymer CH
chains, characterised by comprising a reactor for containing the
material to be treated; means for loading the reactor; means for
discharging and removing the process residues; means for
triggering combustion inside the reactor; means for putting the
reactor under vacuum by suction; means for feeding and metering
oxygen or ozone into the reactor; means for condensing the gases
withdrawn from the reactor and means for collecting the
condensate.

9, A plant as claimed in claim 8, characterised in that the
means for triggering combustion are a burner.

10. A plant as claimed in claim 9, characterised in that said
burner is positioned at the base of the reactor.

11. A plant as claimed in claim 8, characterised in that the
means for putting the reactor under vacuum comprise a fan arranged
to create an absolute pressure of about 250 mm Hg in the reactor.

12. A plant as claimed in claim 8, characterised in that the
means for feeding a combustion-supporting gas into the reactor
open into the reactor base.

13. A plant as claimed in claim 8, characterised by comprising
a water—fed condenser of known type.

14, A plant as claimed in claim 8, characterised by comprising
sulphur separation means.



91l

1/1

Gl

Z




INTERNATIONAL SEARCH REPORT

Internat Application No

PCT/re 01/01717

A. CLASSIFICATION OF SUBJECT MATTER
IPC 7 C1061/10 B09B3/00 c08J11/10

According o International Patent Classification (IPC) or to both national classificalion and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 CloG €O08J BO9B F23G F23J BO1D BO1J

Documenialion searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where praclical, search terms used)

WPI Data, PAJ, EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim No.
X US 4 468 011 A (SIKANDER ET AL) 1-5,8~13
28 August 1984 (1984-08-28)
column 5, 1ine 9 -column 6, Tine 5
X US 5 157 176 A (MUNGER) 1-5,8~13
20 October 1992 (1992-10-20)
Y column 2, line 46 -column 6, line 62 7
X US 5 746 987 A (AULBAUGH ET AL) 1-5,8~-13
5 May 1998 (1998-05-05)
column 5, 1ine 1 -column 7, line 31
X EP 0 672 743 A (ALD VACUUM TECHNOLOGIES 1-5
GMBH) 20 September 1995 (1995-09-20)
page 2, 1ine 1 —page 2, 1ine 4
page 5, line 7 -page 5, 1line 50
- /__
Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

*T" later document published after the international filing date

*A' document defining the general state of the art which is not
considered to be of particular relevance

or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
*E* earlier document but published on or after the international *X* document of particular relevancs; the claimed invention
filing date cannot be considered nove| or cannol be considered to
*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to eslablish the publication date of another *Y* document of particutar relevance; the claimed invention
citation or other special reason (as specified) cannot be considered 1o involve an inventive step when the
*O* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-—
other means ments, such combination being obvious to a person skilled
*P* document published prior 1o the international filing date but in the art. DI
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
28 May 2001 06/06/2001
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, TX. 31 651 epo nl,

Fax: (+31-70) 340-3016 Doolan, G

Form PCT/ISA/210 (second sheet) {July 1992)




INTERNATIONAL SEARCH REPORT

Internat Application No

PCT/EP 01/01717

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

X US 4 284 616 A (SOLBAKKEN ET AL)

18 August 1981 (1981-08-18)

cotumn 1, Tine 15 —column 1, line 21
column 14, line 58 -column 15, line 12

Y US 5 102 638 A (GIRRBACH ET AL)
7 April 1992 (1992-04-07)

the whole document

A US 4 839 021 A (ROY)

13 June 1989 (1989-06-13)

column 1, T1ine 8 -column 2, Tline 12

1-5

1,3

Form PCT/ISA/210 {continuation of second sheet) {July 1992)




INTERNATIONAL SEARCH REPORT

Ir ation on patent family members

Internat]

Application No

PCT/tr 01/01717

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4468011 A 28-08-1984 SE 451464 B 12-10-1987
DE 3243813 A 07-07-1983
DE 8233235 U 01-09-1983
DK 531982 A,B, 02-06-1983
FI 823981 A,B, 02-06-1983
JP 1609728 C 15-07-1991
JP 2035016 B 08-08-1990
JP 58197236 A 16-11-1983
SE 8107177 A 02-06-1983
SE 458472 B 03-04-1989
SE 8206846 A 02-06-1983
N 1466655 A 15-03-1989
us 4564174 A 14-01-1986
us 4606762 A 19-08-1986

US 5157176 A 20-10-1992 AU 8434491 A 18-02-1992
CA 2088146 A 27-01-1992
DE 69114294 D 07-12-1995
DE 69114294 T 04-04-1996
DK 541710 T 27-12-1995
EP 0541710 A 19-05-1993
ES 2078540 T 16-12-1995
JP 5509128 T 16-12-1993
KR 171226 B 20-03-1999
WO 9201767 A 06-02-1992
us 5435890 A 25-07-1995

US 5746987 A 05-05-1998 us 5628969 A 13-05-1997
us 6143136 A 07-11-2000
AU 726855 B 23-11-2000
AU 7433296 A 07-05-1997
BR 9611967 A 28-12-1999
CN 1202841 A 23-12-1998
Cz 9801137 A 16-09-1998
EP 0857093 A 12-08-1998
HU 9902084 A 28-10-1999
JP 2000500695 T 25-01-2000
NO 981738 A 17-04-1998
PL 326277 A 31-08-1998
TR 9800695 T 22-06-1998
Wo 9714517 A 24-04-1997

EP 672743 A 20-09-1995 DE 4409401 C 01-06-1995
DE 4409402 A 21-09-1995
AT 172231 T 15-10-1998
DE 59503892 D 19-11-1998
DK 672743 T 23-06-1999
dJP 8042827 A 16-02-1996
us 5595483 A 21-01-1997

US 4284616 A 18-08-1981 us 4250158 A 10~02-1981
AT 113679 A 15-08-1983
BR 7906609 A 26-02-1980
CA 1149134 A 05-07-1983
EP 0003803 A 05-09-1979
EP 0070040 A 19-01-1983
FR 2446312 A 08-08-1980
GB 2036066 A,B 25-06-1980

Form PCT/ISA/210 (patent family annex) (July 1992)




INTERNATIONAL SEARCH REPORT ———
It 1ation on patent family members e prilcarion ™
- PCT/EP 01/01717
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4284616 A GR 74008 A 06-06-1984
JP 55500113 T 28-02-1980
Wo 7900625 A 06-09-1979
AR 222480 A 29-05-1981
AU 524513 B 23-09-1982
AU 4424279 A 23-08-1979
BE 874201 A 29-05-1979
FR 2417543 A 14-09-1979
GB 1604184 A 02-12-1981
GB 1604185 A 02-12-1981

UsS 5102638 A 07-04-1992 DE 3921714 A 10-01-1991
BR 9003060 A 27-08-1991
DE 59005324 D 19-05-1994
EP 0406675 A 09-01-1991
JP 3131319 A 04-06-1991

Us 4839021 A 13-06-1989 us 4740270 A 26-04-1988

Form PCT/ISA/210 (patent family annex) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

