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manner . residues are cooled and pump means communicating wvia an

extraction line with the thermolysis area to maintain it at
a reduced pressure and to aspirate thermolysis gases from

15 it. o
The pﬁmp means communicate via a combustible gas
feed line with a boiler for burning the thermolysis gases
which are maintained at a temperature greater than the
'temperatu.re of condensation of tars that can form in the

20 gaseous state during thermolysis, before they are used as
fuel in the boiler. - The thermolysis gases are exploitedl
directly to generate thermal energy that is transformed in
the plant or fed to a turbine that converts it to .
electrical energy or used for any other functioﬁ, possibly

25 external to the plant.

The boiler can also use the fuel (coal) contained
in the solid residues. '

The flue gases from the boiler are used to heat the
‘dehydration ‘area. i _

30 - To enable thermolytic transformation -in the total
absence of free oxygen the dehydration, thermolysis and.
cooling areas consist of chambers isolated from each other
in a substantially airtight manner. .

The dehydration and thermolysis chambers are
'_ 35 provided with heating means such as catalytic radiator
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radiation fromthe 5 i nsi de wal'l of the chambers heated by the burner

flames. In this case heating is also assured by convection of the gases in
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boi | er” can be used to heat t, orenment i oned chanbers. Thus_the
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' from thermolytic decomposition. In this case the carbon
dioxide and the steam generated by ‘oxidation of the
thermolysis gases in the catalytic radiant panels can
15 contribute to heating by convection and radiation.

As mentioned above, the flue gases from the boiler
can also be used to heat the aforementioned chambers.

Thus the temperature of the thermolysis chamber is
maintained at around 600°C, for example, e.nd that of the

20 dehydration chamber is maihtained at a lower temperature
above 100°C, for example around 120°C.
' The solution described in document EP-A-0 610 120
is satisfactory overall. However, the use of burners in
the dehydration and thermolysis chamber generates hot spots

25 exposing the chambers to non-negligible mechanical
stresses. These mechanical stresses can give rise to
sealing problems which can be particularly troublesome
because the penetration of oxygen into  the . thermolysis
chamber can‘eause an explosion in the presence of hydrogen

30 in the thermolysis chamber.

This risk of explosion 1is also présent when
catalytic radiator 'panels are used because they employ
oxygen as a combustion-supporting gas.

Mofeover, _ heating the chambers consumes external

35 energy when commercially available combustible gases are



because the penetration of oxygen into the thernolysis chanber can cause
.an explosion in the presence of hydrogen 30 in the thernolysis chanber.
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t her nol ysi xrdire. solid products in a thernolysis area, wherel n:
10 . ThlS method is limited to the treatment of organic
waste and consumes large quantities of water.

The present invention aims to _alleviate these
drawbacks. |

A subsidiary aim of the present invention is a

15 method of treating solid waste products whose disposal is
harmful to the environment that is self-sufficient from the
energy point of view.

To this end the present invention proposes a method
of treating solid waste products whose disposal is harmful

20 to the environment including a step of thermolysis of the
solid products in a thermolysis area, wherein: |
. - the gases are aspirated from the thermolysis
area; ) '
- at least a part of the aspirated gases is cooled
25 to a temperature 1esé than apprOximateiy 80°C;

~ the condensed products from cooling the
uncondensed gases from this cobling are separated;

- a part of the aspirated gases is heated by
combustion 6f at least a part of the uncondensed gases; and

30 - the heated part of the gases 1is recycled by
feeding if back into the thermolysis area.

The invention also teaches replacing the catalytic
radiant panels or burners with direct injection of a flow
of hot air including recycled thermolysis gases into the

35 thermolysis area.



- the gases are aspirated fromthe thernolysis area; - at least a part
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%charge and then aspiration of the gases from the

thermolysis area, is found to be particularly regular but
most  importantly significantly faster_ than thermolysis
carried out in accordance with the teaching of document
EP-A-0 610 120.

Moreover, a maximum of solid broducts treated by

the method of the present invention is converted into

" energy. In particular, the tars obtained on cooling can be

mixed with the fuel (coal) from the solid residues from the

. thermolysis area, for example, to constitute a fuel for

20

f subsequent exploitation.

Coollng at least some of the gases from the

. thermolysis area facilitates exploitation of the

¢ .
- thermolysis products. Converting some of the gases from

25

the thermolysis area into condensed products minimizes the
volume of the means for storing the products (tars, etc).
Furthermore, the uncondensed gases are advantageeusly re-
used to heat the flow of gas to be fed into the thermolysis

~area.

30

- Finally, this'cooling protects the treatment plant

~and in particular the pump means.

To improve further the efficiency of thermal
transfer of this thermolysis process, in a relatively
simple manner, the heated part of the gas is advantageously

injected in  the immediate proximity of a static charge of

35

solid products to be treated.



the nethod of the present invention is converted.into energy. In
parttcular the tars obtained on cooling can be m xed with the fuel (coal)
“fromthe solid residues fromthe thernolysis area, for exanple, to

-consti tut ew;t)?gﬁgsgf_gor 20 subsequent expl oi tati on. Cool ipgrERoyeEs39 sone
of the gases fromthe thernolysis areg facilitates exploitation of
the thernol ysis products. Converting sonme of the gases fromthe

thernol ysis area i nto condensed products m nimzes the 25 vol une of the

means for storing roduct Fur t.her nor ed
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and in part ul.ar e ans. To inprove further the efficiency of
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- thernol ysi etag@enkeq R&conriched with thernol ysis gases and in particul ar
‘with fiydrogen and hydrocarpops (AELOANG: et NANGs , &tNVEENE18hC) of the
. aspirated- gases is heated to approximately 60°C to
approximately 80°C and a second fraction of the aspirated
gases 1is heated to approximately 230°C to approximately
330°C, at least some of the uncondensed gases from said
15 first fraction are burned, the uncondensed gases from said
second fraction are heated by means of the gases resulting
from this combustion, the heated second gas fraction
constituting said heated gas part, and the condensed
products obtained by cooling said first and second
20 fractions are recovered. _
In this embodiment, the gas fraction to be heated
and recirculated into the thermolysis area in the form of a
flow of hot gas is maintained at a higher temperature than
the fraction to be burned. The fraction to be heated
25 therefore requires less.heating before it is fed back into
the thermolysis area. -

' In this case the solid products are dehydrated
prior to thermolysis, in the thermolysis area and using
some of the ‘gases resulting from combustion.

30 In this case the combustion is carried out in a
boiler equipped with fiber type burners. . _

Burners of this kind are able to burn relatively

impoverished gases, and in particular the thermolysis gases

from an area for thermolysis of waste products constituting

35 the - solid products to be treated. ‘Moreover, this



10 .. . In another enbodinent, a first fraction of the aspirated
gases 1s heated to approximately 60[err]C to approximtely 80[err]C
‘and a second fraction.of the aspirated gases is-heated to approxi mately
230[ err] C twomgnesss mat el y 330[err] C, at |east sone of thePGRERITHISIY
gases fromsaid 15 first fraction areéburned, the uncondensed gases from
said second fraction are heated by neans of the gases resulting fromthis
conbustlgn t he heated second gas fraction constituting said heated gas
part, and t u I ned | f tinand
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in the flu start the treatnent process Tiquefied gas such

combustlon

In a preferred embodimént, the aSpirated gases pass
through a heat exchanger, as the hot fluid, after which the
gases pass through a fractionating system to obtain

15 - separated fractions respectively containing heavy
hydrocarbons, light hydrocarbons,- water and uncondensed
gases at low temperature; a part of the uncondensed gases
at low temperature is re-injected into the heat exchanger,
as the cold fluid, to raise its temperature before it is

20 heated by combustion of another part of the uncondensed
gases at low temperature. ' _

In this preferred embodiment:the boiler is equipped
with multi-fuel - (gas and liquid) burners so that: it can
burn not only the uncondensed gases but also the light

25 hydrocarbons, the organic substances dissolved in the water
and separated therefrom, fuel oil or propane.

Furthermore, dehydration and thermolysis are
carried out simultaneously.

To start the process an inert gas (nitrogen, etc)

30 or uncondensed gases previously stored are heated 'by
combustion by one of the fuels Ijust mentioned, some of
which would then result from earlier treatment.

For implementation of the method of the present
invention there is also proposed a plant for treatment of

35. - solid waste products whose disposal is harmful to the



as propane can be burned in the boiler. If required to 5 assure
correct’ conmbustion, ~ a certain proportion of liquefied gas can also be
added to the therm)l ysis gases to be burned. To avoid dependence on the
conposi ti orywgPdgsigshs t hernol ysi s gases, or even on their ppegdueRIBRns39t hey
are 10 ~conpressed and stored in a7y storage tank prior to
~conbustion. In a preferred enbodi nent, the aspirated gases pass through a
heat exchanger, as the hot fluid, after which the gases pass through a -
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of the preséni i nvent ere | so propose trea of 35
solid wast eextoritieien wldse vm@poshle thermolfsis aveat Hor asplratlng

the gases therefrom, a boiler adapted to burn at least a
part of the uncondensed gases and coﬁmunicating via an
incoming line with the cooling and separator means, and a

15 line for recycling a part of the gases extracted from the
thermolysis area, the recycling 1line being fluidically
‘connected to the extraction line and to the feed line: and
passing through the boiier to heat the gases flowing in. the
recycling line. '

20 The plant can further 1nclude a line for feedlng
liquefied gas, such as propane, into the boiler, enabllng a
mixture to be maintained at an acceptable net calorific
value in terms of combustion performance and starting up
the installation. '

25 Other aims, features and advantages of the present

 invention emerge from the following.descriptibn given by
way of non-limiting example and with reference to the
appended drawings, in which: '

_ - figure 1 is a theoretical schematic of plant

30 constituting one embodiment of the present invention,

- figure 2 is a.schématic of another embodiment of
thlS plant and

- figure 3 is a schematic of a preferred embodiment
of this plant. _

35 . The plant shown in figure 1 includes an airlock 1
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environment, including an area for thernolysis of solid products by direct
contact with hot gases, a line for feeding a flow of hot gases into. the

t her nol ysi swerest165831 i ne for extracting gases fromthe t hePGOVERI7Z0188%a,
and 5 neans for cooling at | east a par8 of the gases extracted fromthe.
thernolysis area to a tenperature | ess than approxi mately 80[err] C and
separating the condensed products fromcooling fromthe uncondensed gases
fromthe samp SOqmih HRPOSRA gﬁa@&tesacyr%n FleRe, ehabFeker bgedai n 10
that it ncludes ~ punp neans Icatin via the extractio 1|n
with the th@umth%lar axepor2 athi whttchg the g@%e@ pﬁ@d@pft@ma%e béiree
adapted to Mﬂlﬁt Alea%fot%m@rtdehyabsteacoaﬂsnsg%rga%%t@aﬂ %”WH&E%“ ng

via an incomng 1Tine_with thé cooling and separator -neans, l'ine
for recycliHReEndhr t d@FoRPRS HakeR e&?‘ﬁﬁ%’E%ﬁuWon{]ﬁ‘é"‘”{lheﬁﬂﬁl y§¥-§e§r edl the

recyclg ng |ddxeaiesng féﬂlgk@@¢1y sPonest edodo. t he extractlon i ne and to
the feed line and gﬁ%%lgﬂ thrR gh the boiler to t he ﬂ@ies EI%?

the recycling line SIMOLYSISTIRFSH ahf &hf qﬁa[ ¢ FRLLOWS for
feeding li qn;mcﬁladggas:eaush s mlmt&nex:hlent@olm lmashemesenalfl |ngeamecttxt ure
to be maint e cce e o) - [ er
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the fphlowi ng descryypd i O}%féﬁl c\%%x %@10 m tiag eg&gghgaﬁggugﬁ#cal |

reference to the appende figure 1 1s a theoret
schemati c ofayried et mc’é“h%t‘?‘?%ﬁi n@b%@éc%n%ﬁdﬁﬁ%ﬁtowg‘?lhe present

invention, - figureag is alsehalmidix ofnamdleheif rdiedit®iiedf document,
the areas 1, 2 and 3 are preferably chambers isolated from

each other in a substantially airtight manner, for example

15 by guillotine doors (not showh) actuated by cylinders, the

" door between chambers 1 and 2 and the door between chambers

2 and 3 being mobile transversely in airtight_ housings

(registers). Airtight doors are also provided at the entry
to chamber 1 and at the exit from chamber 3, so that the
20 airlock and the cooling area 3 are intentionally isolated

from the exterior and/or from the thermolysis area 2; they
‘can be mobile vertically or horizontally or hinged,'
depending oh the dimensions of the plant, the space
_ available and the preference of the designer. _
25 It will be realized that the seal provided by the
entry and exit doors is between the outside and areas 1 and
3 at moderate temperatures, very much lower than that in
the chamber 2. '

To prevent air entering the chamber 2 the products
30 are fed in and the residues are extracted via airlocks
which alternately and as required isolate the airlock 1
from the thermolysis chamber 2, when the products are fed
into the airlock 1, and the thermolysis chamber 2 from the
cooling chamber 3, when the residues ate extracted from

35  this third chamber.



this plant, and - figure 3 is a schematic of a preferred enbodi nent of this
plant. 35 The plant shown in figure 1 includes an airlock 1
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whi ch thewooBids9¥ oducts are fed followed by a ther RCDEFRI7TAOIZ? 2 in
whi ch the solid products are first partl® or totally dehydrated and then
heated to their thernmal deconposition tenperature (known and fixed in 5
advance), for exanple around 600[err]C. The thernolysis area is preferably

fol l oned by a cool RS %%?:m%l?@i%ic%%%% oliid diRshilias, AndRIVEY to

treatnent are cool o room tenperature, for exanple by water sprinklers.
10 - limith&eat; HOSPSISst i ¢ conver si on I s advantageously carried

out in the total ahsenchaiodr 88 X VEeIhtAPnéd atsa lcaw@htladt) gressure
af orenent i oned_docunent e areas 1 are ﬂr Sf rably chanbers -
t

,.th , 2. and 3
i sol ated f WoHCEaGTotiferin nthe st@Reant P9I 1hazs, £Pgy AhEr, t01° S&Mple 15
by guigl | ot isee gdesirst (peksstiown)i sachretecably cyhbBdar Sn tdicamlisers bat, weken
chanbers 1 and.2 and the door between chanbers 2 and 3 being nobile
transver se Rrairti ght housings (registers). Airtight doors are al so
provi ded at the entthe tpredsmer it amdirstairesd exforf reormamghileerbeby3,pwp t hat

-the 20 Lrlock ~a he . | rea.3 arg | ' YA . from
the exteri %reagl(r%dﬁgr Q:%:rn%r#] %%%%@?n‘@]t?/ls itglearcglﬁe%??eyl?ar%ﬁbeéﬁéo |féeil&{
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It w be realized that_the seal provided b e . ]
: cyclone 12 on the extraction line 11 supplied

with water via a feed 13 divides the gases from the
thermolysis chamber 2 into a fraction céntaining water and
tars recovered in a pitch tank 14 and an uncondensed gas
15 fraction. = The uncondensed gas fraction is cooled in a
cooler consisting of a tube type heat exchanger 15 through
which a refrigerant flows downstream of the cyclone 12 on

the extraction line 11.
The thermolysis gases extracted from the chamber 2
20 are therefore cooled from a temperature of approximately
500°C- on 1leaving the chamber 2. to a temperature of
approximately 80°C in the cyclone 12 and then to a
temperature ‘of approximately 60°C on leaving the heat
exchanger 15. '
25 _ In particular, this separates the steam from the
thermolysis gases, at least some of which are burned in a
boiler 16 (see below). However, this cooling also has the
advantage of protecting the conventional mechanical pump
means 10 which would wear excessively if the gases they
30 pump were at a temperature greater than approximately 80°C.
' In this embodiment, a first part of the uncondensed
gas fraction is burned in the boiler 16 and a second part
of the uncondensed gas fraction is heated by means of the
gases produced by combustion of said first part in the
35 © Dboiler 16, this heated second part of the uncondensed gases



entry and exit doors is between the outside and areas 1 and 3 at noderate
tenperatures, very much lower than that in the chanmber 2. To prevent air
entering the chanber 2 the products 30 are fed in and the residues are
extracted VW 28/16583ks whi ch alternately and as required | POTAFRITOUS39
airlock 1 fromthe thernolysis chanber 2,0 when the products are fed into
“the airlock 1, and the thernolysis chanber 2 fromthe cooling chanber 3,
-when the residues are extracted from 35 this third chanber. WO

98/ 16593  peing fed into the thermolysis chamb&d/ FR97/01839 9 The
thernmol ysis chanber_2 is thermally insulated to [imt heat |osses. The

chanber 2 is mai nt & NP FPOLE RFRE LR prRs3uELTshi brareh BérrrRithnespifge
200 nbars tPids® ph&Es.ofhehsaiBcbndens€l BLABEIPRESSUEEAI BoPEREECHBRN ¥y
chosen in gﬂ mbers 1, 2 and 3.. The .pressure_is ,maintained, _for,exanple, by
punp neans 10 cbhRunfRat PRGORCERSERe YB1H o 987 exteedti 6RRRI né711.
For si%ml i otempminicseidg deesh nohe shibnst heuppnpeds 10 nedasai Gatte ¢eol i ng
~area -and the airl ock. | gne .the extraction.line 11 su ied with
water via a feed 1%0%%‘%%% %né%légsl'%r%?ﬁt LORRR T §REE Eﬂ%ﬁ’gg%;SZOifnto a
fracti on coht¥eAYRYiNGt éingnd ot monmupdcadied iwith pitehextméctidonantdine

- uncondensed; gagetn fdact § vHee n fd agfls0ni s ed in
~a-cool er consi stei neegf atu gﬁ?yge .hea#gggc%gr%?%%g%%st]hé o%%‘ﬁ %}lie(s:hﬁgﬂi)
refri ger ant™§3%s Iownst FRamxHcHHeing clldme 1290ni2 heamnactad ool i hhell.

%The tier nolessiagios®s Exheaqtied f4 of) GhtehdMRYr Zralve 20 at one end
: and a coil 21 in the flue 16 at the other end. Second pump
means 22 are also provided on the recycling 1line 19,
between the distributor valve 20 and thé'coil 21, near the
latter. |
15 ' The outlet of the coil 21 communicates with a line
23 for feeding hot gas into the chamber 2. The feed line
23 enables direct injection of the flow of hot gas heated
in the boiler 16, in the immediate proximity of the charge
of solid produéts to be treated,_by means of a hood 24
20 covering the wagon or wagons 25 in the chamber 2 during the
thermolysis step. Note that in the conventional way the
. wagons are moved in the chambers 1, 2 and 3 by a mechanical
rack and pPpinion type system, for example, or an
electromagnetic type drive system. The wagons are designed
25 so that the so0lid residues - glass, debris, metals, for
example - remain in the wagons 25 but are easily removable
at the exit from the cooling chamber 3..
Additionally, the feed 1line 23 also enables
combustion gases to be fed into the boiler 16 or flue gases
30 to be fed into the. chamber 2 to dehydrate the charge of
solid products to be treated prior to thermolysis. A
dehydration line 26 provided for this purpose communhicates
with an exhaust line 27 for flue gases or combustion gases
- in the boiler 16, via a regulator valve 28, and with the
. 35 feed line 23 via a.connecting valve 29.



20 . are therefore cooled froma tenperature of approxi mately 500[err]C on
l eavi-ng the chanber 2 to a tenperature of approximtely 80[err]Cin the
‘cycl one 12 and then to a tenperature of approximately 60[err]C on |eaving

t he heat exgbayyEesE93LS>. 25 In particular, this spogmeenigie
steam fromthe thernolysis gases, at | eagt some of which are burned in a

boiler 16 (see below). However, this cooling also has the advantage of
protectrng the conventional mechani cal punp neans 10 which woul d wear
excessively if the,Ig1 ses they

r

wer e, at nperature _qreater than

appr oxi mat el y 80[ erv]C. STk R‘Sae’ﬁrﬁgdmen COLLeF % r° of© hé‘%r? ohtensed
gas fracti aents Vwim ned fiam tfma iotd ea iu&séuai aBJsef:ond cjaeniofb tdie flue '
uncondense s fy n e d e se
corrbustion%o%aessai'ég?%&r:gt %gerlﬁ Q%St ﬁ% 53 te ]r:"}r;I f%% %tﬂé%éﬂ%f’% second
part of thesegmm&ﬂ gJeS&SEOVIdHD'lQ?-&iltSTSQSEXlt from the washer 31 to

PCT/ FRO7/ Ojf%’t% ab% }hﬁg] th hegqaL ysi §1(&|%an%%r & Hhie npLe
- preci s%g |rs ranch ci rc aé%u d ?Brst part o tshe uncondensed
fraction |satt1‘&FR1’t?3t€he boiler 16 via an uncondensed thernol ysis gas

feed line 17 5 pigRipaINi Catligd %éhsteefékﬁéueemlmeam 1Qo\fi afpuyal ve
18. A second thernplysis gas _branch cir con? s%s of ling line 19

communi cat IFFFEH t FXEKES attPBn thfe HEJ‘PE ? Hehen-
exchanger Yot tee @Urrqaneeena td0.the Frelvecygl ang hitnehkd dthawnaedt ed
totrﬁJ tractrortl e 11 via a distributor valve 20 at one end and -a
coil 21 |nttche ﬁd”easﬂie at he other end. Second punp neans 22 are also . -
provided on the Mecydamy loute the, bombeebivthe thet rbbiler vhévei20 and

the coil zjeqtﬂ‘i'ﬁged h‘%vi_th fiber type burners 34, which include a
trellis of fibers. This type of burner is of special
interest because it can burn gases that are relatively

15 impoverished from the energy point of view. One such
' burner is the "BEKITHERM AC" type sold by ACOTECH.
| ‘Nevertheless, for situations in which the net
calorific value of the 'thermolys'is gases would be too low
for correct combust.ion a feed line 35 for a liquefied. gas,
20 - for example propane, is connected to the thermolysis gas
| feed line 17 via a feed valve 36. |
A storage tank 37 for storing thermolysis gas is
connected to' the feed line 17 between the valve 18 and the
feed valve 36 via a connecting valve 38 so that combustion
25 in the boiler 16 is not dependent on the instantaneous.
richness of the thermolysis gases from the chamber 2 or on
the production of these gases with a net calorific wvalue
that is acceptable in terms of combustion performance.
Compressor means (not shown) are also provided to compress
30 the gases before they are stored in the storage tank 37.
The combustion gases haviri;_:j' a temperature of
approximately 800°C, while dehydration is carried out at a
temperature in the range 100°C to 150°C, preferably around
120°¢C, a line 39 equipped with a heat exchanger to produce
35 or to heat steam is. connected to the feed line 23. = The



latter. 15 The outlet of the coil 21 communicates with a [ine 23
f‘o.r feeding hot gas into the chanber 2. The feed |ine 23 enables direct
injection of the fiow of hot gas heated in the boiler 16, in the inediate

S proximty rge of solid products to be treated, bpdwmre7/efsze hood
24 20 cgiyedr%glggtgge. wagon or wagons 254 n the chanber ;2 during the

thernolysis step.. Note that in the conventional way t he wagons are m)ved_"
in the chanbers 1, 2 and 3 by a nechanical rack and pinion type system

for exanple, or an electromagnetic fype drive st .The ops are
desi gned 25heatsgnergy MEEVEH r%‘si%%% way| §88 %ed%rgs,l%?gg‘g, ©t &
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e cooling chanber. 3. i,tio ' the feed__Li |s n es

~ combusti on §ASEEY 6°obe IF &Y 1P gﬁFhﬁhﬂB’i F‘?PnfG(igr aflfiugaggéés t%& %ant%o%be fed
into the cﬂaﬁaer‘s,z, t Sotlelydinaile t her clfargeany odhed peodoese, posisdlyeat ed

prior to therpolysts A dehydration line 26 provided for this purpose

cormu_n%cat egx&?{ﬁa ntgxﬁgﬁsg’?ﬁﬁgé_ 27 for flue gases or conbustion gases in

the boiler 16, via & regbhatdenvaippor8ingnexyoen fAae34l isf seangcteds

via a.connechi ng VapyEe3 29ine 140 of the liquefied gas feed
PCT/ FR97/01§§9% e sm)[%e | eavi ng the boiler that isqugl?t use% is sent via

a fan 30 inlédng @kheiase fennecamaigveh¥er 4le galbispheidie EARy SFH&Y

'fexhau_tsthed iBEQet g%y@gﬁogghgl@gel Aisecond fan 32 is provided at the exit
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into 1Phe at rmspher@heF?&}llée% LS Dh IR RWRab8t Cﬁ?ﬁéesépPé‘P %'l?é-'% .

valves for use at the respective locations of the plant
described with reference to figure 1. | '
Note also that pressure and temperature control
' means, not shown, are installed on the various chambers 1,
15 2 and 3 and on the boiler 16. Means for regulating the
' flow of gas to each burner on entering the boiler 16, also
not shown in figuré 1, are provided at the input to the
boiler 16. The skilled person knows how to choose and use
such control and regulation means and means for monitoring
20 ' the quantity of oxygen in. the boiler 16 or the quantity of
hydrogen in the plant. . : .
The valve 42 on " the feea line 23 isolatés and
regulates the flow of gas -from the lines 26 and 19. '
The solid residues leaving the cooling area 3 are
25 wet treated to separate the fine minerals from the coal.
The coal can be mixed with the tars recovered by settling
out in the pitch tank 14 to make a combustible mixture.
The combustible mixture can be burned in the boiler 16, for
example, or external to the plant, for example to produce
30 electrical energy. '
| The treatment plant of the present inventionf-as
shown diagrammatically in figure 1, operates in the
following manner: | ' '
Solid products (for example domestic waste) are fed
35 into the chamber 2 via the airlock 1.



gases extracted fr-om'the.chanber'z during dehydration, connected at one end
1o the valve 18 and at the other end 10 to the washer 31. To carry out
‘the conbustion the boiler 16 is equipped with fiber type burners 34, which

i ncl ude a twe) dgifssos fibers. This type of burner is of spegyErRoHGiIgsy est
because it can burn gases that are rel agiavely 15 | npoveri shed fromthe

energy point of view. - One such burner is the "BEKI THERM AC' type sold by
ACOTECH. Neverthel ess, for situations in vvhich the net calorific val ue of

the thernol ysis ga ul.d be t l,ow f or.rect conbusti feed Line
35 for a Ilquefledslg'é%%cierf I exEnpFEay, ‘li'ﬁgané‘p ¥ cSﬂﬂ%&Fga %Po f’ﬁe
t her nol ysi SLigpsefbadl gameonTyvba, aifeetheraiolssis. g%sﬁsaramge peeked fnor

storing the‘%}ggdgvgj?%gggghgkc%@ne ted %&&Q@l%geg | ltﬂ% gj‘n‘{}' Q/vee&tgg Mal ve

18 and the Via Ing va 8 S0 ddnbust Ton-25
in the boi ke nisking nidhe dbw@mhemrltim limleﬁse@rmmemsordehnegspnbduhe

thermyysi g, {619”8;1[‘ hflﬁ% gBSész Ol flt *ﬁ% Fb’a&f&é?té n%hﬁé gRaes

with a net ca oritTrc va IS acceptab terms usti on

per f or nanc ddelosiprtesemr 1Fré§ns(v(lﬁott1$¢loﬁﬁ?dar1é-n@| 3 bor bm'—@leé NIRRT eds 30

the gases bﬁﬁgréeh?éfa@’iﬁgSttQ{éadsbI‘:L&h?:r%&i%"c%@se take37 thébe 1R UBEEAN
gases having a tenper&';ure of }]é)prom mately 800[err]C, while dehydration is

carried outcogledt 2t} i3P t he range 100[err]C to 150[err]C,
preferably around llim{erﬂ]]@ gdddEe  hergeddpeditht hstedrat agdchanperet 0

b Sef8 oo gop cds L5 oBER ™ 52 S0V ERLELeLS B I FRd 08 eEEoonat B,
ener gy rechastichgn ttes awylixairede thedugh stlnel teechaust line 11, the
cyclone 12 (essentially to condense the. steam) and the tube
type heat exchanger 15 by the pump means 10 and then sent
at least in part via the exhaust line 33 into the washer 31

15 and finally dlscharged into the atmosphere.

In a second step of the treatment in accordance
with the present invention, applied to the ‘plant shown in
figure 1, a flow of hot;gas'(at a temperature in the range
300°C to 900°C) is fed into the chamber 2 to, thermolyze the

20 solid products that have just been dehydrated, this
thermolysis taking place at a temperature in the range
approximately 250°C to approximately 750°C. |

The hot gases fed into the chamber 2 are enriched

‘with hydrogen and hydrocarbons (methane, ethane, ethylene)
25 ‘on contact with the charge of solid products to be treated,
| which raises the net calorific wvalue of these gases (in
practise from 4 000 kJ/kg to - 18 000 kJ/kg - 19 000 kJ/kg),
but also of other gases, in particular carbon  dioxide,

- carbon monoxide, etc. -

- 30 ' These gases are recovered at a ‘temperature of
approximately 500°C on the extraction line 11 and are'thén
aspirated by the pump means 10 into the cyclone 12 and the
tube type heat exchanger 15 where the separation processes
mentioned below are carried out. _ _

35 : Part of the uncondensed thermolysis gases leaving



turbine (not shown) which converts it into electrical energy for
driving the punp neans 10 and 22 and the fans 30 and 32, for exanple, or
f'or any other purpose, possibly 5 external to the pIant. A
conbust i on-GupPRi¢song oxygen line 40 is connected to the f@EI/FROBOISEY
downstream of the liquefied gas feed |imea 35 via a connecting valve 41.
This line can carry pure oxygen or nerely air. 10 The skilled
person knows how to choose appropriate val ves for use at the respective
ocations of,the pl.ant des h ref eren to t I t hat
pressure an{ih n?g?}é?rﬂﬁ%rcg'r% % arrllté 1o osﬁl-'glv(\an S{élr)gg tll:"fquigde'%o'){rjl1 ?)%e
vari ous chadbeestly lmto ghendod land 16 thee bodtlewstbon REghsa f gecond
regul ati ng flow g 0 e b SO
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16 or the qUantity o rogén-in_the Iant 42 on the feed line -
23 |soIatesfaﬁdviégﬁhﬁt¥§e§hélﬂﬁoaﬁoﬁn 8s the eFl es 26 and 19. The
solid residues |eavipget hﬂlamohfngu@éeano% agasaé toWele t Fedt etht® <yearate
the fine nlner s fromthe e Cco

can.be m xed wi:th 1he t °
recovered byPEBPEFi fy BLE A f%et P@ﬁagﬁﬁﬁ EPQW?r@@%r%XE%ﬁ%ﬁgYi%ﬁ® <
m xture. Theheorﬁmeati :echngaur @inen B2 beouwbd ke t heeldoi ter lidByerf orthe :
exanp or . ext e to produce 30 electrical}
energg8 Thet re § plantdgkggh deﬁgggéﬁq?hVentlgn as shown :
di agrammatical | y |Hurthgnmere1 atopéhat &eeginninge ofol thei rpermedarsissol | d
product s (fQEeEXQrTEJIa?ctdQJFSttHé; A Jadls Effrdctea EPLA the chamdrr 2 via

the airlock
durlng dehydration or the flue gases from combustion of the

thermolysis gases stored in the storage tank 37 could be
15 used for recycling, sent via the dehydration line 26 into

the feed line 23 and cooled to the required temperature.

Note that in other embodiments thermolysis gases from the

storage tank 37 could be used for this_ recycling by

providing an appropriate branch connection to the recycling
20 line 19. '

It will be seen that this plant increases the net
calorific wvalue and the richness of the gases each time
they pass t-hi:ough the charge. '

The solid residues, tars and flue gases are treated

25 as menti_oned above during this process. '

Figﬁre 2 shows another embodiment in which elements
similar to those from figure 1 are designated by the same
reference numbers.

The 'principal differences between this plant and

30 that from figure 1 result firstly from the choice to carry
out dehydration in a chamber '1 separate . from the
therniolysis chamber 2 and féd with combustion gas (flue
gases) from the boiler 16 via a dehydration line 26
independent of the feed lihe 23 and connected to the line

35 27 via a valve 58. The line 23 includes at the location of



WO 98/ 16593 . _ PCT/ FR97/ 01839 13 The
boiler 16 is started up by conbustion of liquefied gas only or, if
thernol ysis gases are present in the storage tank 37, by conbustion of the
Fatter, or wo98/1ep93i xi ng the latter with |iquefied gas i nPETAERIVI18R2 oduce
5 conbustion or flue gases. - The flud5gases are sent via the dehydration
line (via the feed line 23) into a chanber 2 for dehydrating the solid
products, after they have been cooled in the I|ne 39. The flue gases
Charged W ot 6anande R Gpdle o APRLECWhmerdi e 502285 RAHLGES by
the correspondi ng g, are aspiratedt rou e exhaust |1 ne 11,

the cycl oneml.l}QeC(1 emeaatq?%ﬂ—@'lm cpm‘h%@'lt%tht'@h@r)t]aﬂm@hés%ﬁbgaﬁ9§etﬁeat

exchanger eéﬁ&@&r@lge% g@cﬁgglﬁ@eﬁﬁgn_{gat | east in part via the
exhaust I|ne 33 I'nto the_washer and fipally discharged jnto the

atnosphere. In a séB¥hdPiaep Ghephe’-rtqjéﬁ%n?o?%lﬁgcépéan%%a%%wqrhe“
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gas (at a tenperature in the range 3 err t09 err Q) is ed| othe
chanber 2 t®*3%r ﬁBFg?getH’e ?@cggngoq% i 4 213% tfﬁ?f%t Been
dehydr at ed, thé:hmsly:hﬂ; notlyamiset ak2 ngtel ase aemper&wfeatune thet heangege
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particul ar €a¥%®n %Po‘??dléur%%@b%ﬁl %d??%ere% is sent via a cooling
line 51 into the tube type heat exchanger 15 to be cooled

to a temperature in the range approximately 60°C to

!IL

approximately 80°C.

15 ' Note that the pump means 22, which comprise a
vacuum pump in the figure 1 plant, have been replaced by a
fan.

On leaving the tube type heat exchanger 15 the
liquid hydrocarbons (tars) and the water are sent into the

20 pitch tank 14 wvia the output line 52. An uncondensed gas
recovery line 60 communicates with the exchanger 15 and
with the pump means 10. - There is no fan at the exit from
the washer 31 or on the flue gases output line 27. The
solid pitch formed in the cyclone 12 is also sent to the

25  pitch tank 14. ' _ -

The recycling line 19 is fed via a line 53 with
impoverished and cooled gas leaving the pump means 10
communicating with the tube type heat exchanger 15.

' The ‘gases from the line 53 are at a temperature of

30 approximately 50°C and are mixed with the gases from the
recycling line downstream of the fan 22, enabling the gas
to be recovered at a temperature in the order of 230°C.

' Moreover, before it is mixed with the impoverished
and cooling gases, a part of the gas flowing in the

35 recycling line 19 is sent to the tube type heat exchanger



30 . ~ These gases are recovered at a tenperature of
_approximately 500[err]C on.the extraction line 11 and are then aspirated by
the punp neans 10 into the cyclone 12 and the tube type heat exchanger 15
‘where t he ng,fggggn processes nentioned bel ow are carri e@CIUFRIBO1839

Part of the uncondensed thernolysis gases | eaving WO 98/ 16593

PCT/ FR97/ 01839 14 the exchanger 15 is sent into the storage tank 37 or .
directly into the boiler 16 for conbustion and a second part is sent into

the recycling line 19 wherg, after. bein ccel er at by. p megns 22,
this second?paf? of tg']ﬁé‘eo' Sa ﬁseéhﬁas W%ﬁ%&g%yogaggengvéi@?h%gh fhe coil
ﬁl and theﬁrégdi?egthbeef ertbds rer? Xt na oteperabnber o2, appreximately t he
ot gases .ed into the c €. r t SfpgEat e
apprdxinatig9 éSdf%ri?k?tE&nﬁeggﬂgx%ﬁéﬁgeq?ﬁ%e CoéFq‘%%§u§§8¥t§ over
the 10 heapeeathangeas 18urtng tehperathse. ofupppscrdmatelyt 1208C.

begingi ng of the Uhgs Eolslos 8! ehel diiieiohy (410 Shistnamsess oxbbacketd fom

the chamber 2 during ration or the flue gases from conbustion of the
t her nol ysi pagasadlyt epadensedhe storage tank 37 could be 15 used for

recycling, sent vigelberfehydeahi 98 brBauEBd BiOhehecbeddr istsZinmnmt
cooled to the_required tenperature.

t her nol ysi §xgaedsafiom Md QAR t & %e§¥$§§ﬁ4}ﬁ%§§ggﬁg?gglgﬁ?é%péﬁycling

by providi Bg aheAPPIfPr 54t €clr angmezorB®cahdn 390 tie figyreidh 204 atdine
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to the washer 31 through a heat exchanger 55.

Finally, before entering the washer 31, the flue
gases from the dehydration circuit pass nhrough a secondary
washer 31* and pump means 10' maintaining the required

15 pressure in the dehydration chamber 1 disposed on the
dehydration flue gases line 56. This prevents damage to
the pump means 10' and liguid hydrocarbons (tars) that can
be exploited are recovered at the exit from the washer 31
(axrrow 57).

20 Because of these arrangements at least a pért of
the gases to be recycled is maintained at a temperature in
the fange approximately 230°C to approximately 330°C,

- subject to tﬁe circuit being slightly more complex. _ -

‘Otherwise, the operation of this plant is

25 substantially to that described with reference to figure 1.

Figure 3 represents a preferred embodiment in which
elements similar to those from figure 1 are designated by
the same reference numbers. |

The main differences of this plant relative to that

30 from figure 1 are as follows:

The feed line 23 communicates directly with the
interior of each of the wagons 25 ‘via fluid connection
means 70. |

' Each of the wagons 25 has a perforated bottom

35 adaptéd to carry the charge of products to be treated and



The solid residues, tars and flue gases are treated 25 as mentioned
above during this process. Figure 2 shows anot her enbodi nent in which
‘elements similar to those fromfigure 1 are designated by the same

ref erence rwiosrissodThe principal differences between this PCERR0ISHO
that fromfigure 1 result firstly fromtthe choice to carry out dehydration
I'n a chanber 1 separate fromthe thernolysis chanber 2 and fed with
conbustion gas (flue gases) from the boiler via a dehydration

line 26 inde Nt s« ;O0f cted to the line 35 27
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appr oxi:mat esl:c;eaGO:[}era]@stermmf dnibreg el y 80[err]C. 15 Note that

the P.lbtﬂggnm‘v‘ans V\ffﬂafé‘ wPPhé Sfot AgYAERUTRURR [k fda dd ga'IPe&tha“t

have replaced ]
into the charge of waste to be treated, which in

particularly reduces the risk of unburned waste thanks to
intimate contact of the hot gases with the charge ef waste
to be treated, with no preferential pathwéYs.

15 | Figure 3 shows guillotine doors 71 for isolating
the chambers from each other.

To obtain areas as inert as possible at the doors
71, steam is fed to these locations via the circuit 72.

_ . An area 4 for unloading the wagons 25 is provided
20. after the cooling area 3. The residues are tipped into a
pool 73 from which they are then extracted and then sorted;

During the thermolysis step the gases in the
chamber 2 are aspirated via the extraction line 11 at a
temperature which in this preferred embodiment is

25 approximately 330°C.

They are then passed through a tube type heat
exchanger 75 as the hot fluid. '

They leave it at a temperature in the order of
200°C and &re then fed wvia the recycling 1line 19 into

30 various units of a fractionation system.

First the gases flow in a cooling circuit for
separating heavy hydrocarbons. " This ¢ircuit includes
contact cooling means 76, known to the skilled person as an
0il quench, a pump 77 and a heat exchanger 78.

35 : The recycling line 19 discharges into the bottom of



Oa | eaving the tube type heat exchanger 15 the liquid hydrocarbons (tars)
and the water are sent into the 20 pitch tank 14 via the output |ine 52.
An uncondensed gas recovery |line 60 conmmunicates with the exchanger 15 and
with the pugo o8aeH310. There is no fan at the exit from tiFCEERIPO1838 Or
on the flue gases output |ine 27. The g®@lid pitch forned in the cycl one
12 is also sent to the 25 pitch tank 14. The recycling line 19 is fed
via a line 53 with inpoverished and cool ed gas | eaving the punp neans 10
comuni c_atlgﬁ wi_t h,the tsube type heat exchanger 15. The gases fromthe li ne
53 are at atPEnf8PAfar&%f 30~ approxinmately 50[err]C and are mixed with
t he gases fromthe Theyghimy T7nerdbwaber deanof eixlchahaar2278 el i og tehe

gas to be rgeovered, cBhndcd EORCTRIUT @bl e Ol nég%%él Go MpALET

before it is mXxed e I mpoverished and c00|ng
the gas floeangs itihe thar@s of rekgcriageri 7é Bnd sretwmns otPhéhleUli@Ft ype

“heat. _exchanger +nWO Q311659376 An offtake line 79 for heavy
PCT/ FR97/ 01839 16 15 V|aaI|ne 54 at _the location of the valve 63. [In

practise t hBY¥@rggaEbonse 3% £AEHTEAd ut® ofhgppPhanriat fgpneten | %' n
this line aBétWééﬁhtlH?se pulipy't 79f abhllie HHebenéypeehentngsehamger 'i"ﬁ.eatccé.ld

t t tely 120 d
over 1 ow of EEHARNG SYE ReHE o SHERRRPEF.ITY LontBiEEy PHhrt nEbe

produced or 8gheat ethf®or waubseqjser&ommd atheo rdteamn|whioh t meadebydnai | on

I|ne but s t li_ne agﬁ F ) at
E?he e%ﬁ %l%%t € b0| by mean%:%%“thré %ufa é‘soélguglg:h? t(g{btqhe .
masher 31 t8howgh-.a heat exchanger 55.

The gases entering the cooler 76 are cooled by
sprinkling heavy hydrocarbons prev1ously recovered from the
bottom of the cooler 76, aspirated by the pump 77, cooled

15 in the"héat_ exchanger 78 to a temperature in the range
approximately 120°C to approximately 130°C and re-injected
into the top of the cooler 76. Thus heavy hydrocarbons are
formed continuously and in part taken off via the line 79
and in part recirculated to the cooler 76. The uncondensed

20 gases leave the cooler 76 at a temperature of approximately
150¢°c¢C aﬁd are fed wvia the recycling 1line 19 into a
condenser 82 which cools them to a temperature of
approximately 45°C. ' o '

_ The condenser 82 is fed with a refrigerant flowing

25 'in a cooling circuit including a pump 83 and a fan 84.

In other embodiments it can be replaced by a water
guench. | _ '

The condensed products accumulate at the bottom of
the condensér 82 and are extracted from the latter and fed

30 - into.a separator 85 (of the lamellar settling tank type) to

' separate the light hydrocarbons from the water and the
organic substances dissolved therein.

The light hydrocarbons are extracted via the line

_ 86 and the aqueous phase is fed via the line 87 ' into

35 another separator 88, such ‘as a distillation unit, to



Fi.nal.ly, before entering the washer 31, the flue gases fromthe dehydration
circuit pass through a secondary washer 31' and punp neans 10' mai ntai ning
the required 15 pressure in the dehydration chanber 1 disposed on the
dehydr ati onydhvgngsses line 56.  This prevents danage to tPET/HFROP/OLEIINS

10" and liquid hydrocarbons (tars) that tean be exploited are recovered at

the exit fromthe washer 31' (arrow 57). 20 ' Because of these _
arrangenents at |l east a part of the gases to be recycled is nmintained at a

LSoPe o e R S S S A SR

330[err] C eing s nore conpl ex erw se,
the operatiian of this  plant is 25 subst antially to that described

with reference (o figr &udeoFi gUpe: Aof ANESeUAARELlg T ¢d epbediianta i

which el enments simlar t osé rom I gure are_desi gnated_by the sane
ref erence ndrier 89 The mateni frextumeris Blapki 9151 abeer SPALPIE. (X IFRIC 30

from fisgur eslnb%r ‘?m%seéc Oié%g Thgef %%éﬂa%ﬂ?eszommacaxﬁse dopeciahy wéth
the interior each he vva(ﬂ%gr%‘sgd via fluid conng{ct i.on n.s 70. Each
t

of the wagoded @%§hea e 1%91‘1133:? 16 4y eec‘]’”t’?}'1 W ithe
- charge of products trg bg tdl@ﬂl%d: aﬁdnner\/\otﬁﬁélﬁi%&t hydrocarbons can

comneot | on RERIL 170 Bearf e B KR e didvi b T 1 i ovs 11t ted 1o
one end of a tube taohe coroedensedaesean lidaaring. ttdm o:fortdﬁnsmgcﬁﬂ 2t dor
exarrpll% 5 temperature The V%%ﬁ?naccaélfaiSr@ﬁ 3, 1£Ld Qf£081Y er8Qrd fing

line 19 into a water sprayer device 91 also known to the
‘'skilled person as a water quench. The device 91 washes the
uncondenéed gases to remove acids from them, such as
~ hydrochloric acid. ' ' |

15 " To this end, water is circulated in the device 91
by means of a circuit 92 incorporating a pump 93. The
circuit 92 includes a branch connection 94 which feeds the
spent water to water treatment plant,'for_example the plant
mentioned above. .

- 20 A first part of the uncondensed gases leaving the
device 91 at a temperature in the order of 45°C is
re-injected into the heat exchanber 75 through a blower 95
which raises'its temperature to approximately 100°C. '

| This part of the gases passes through the heat
25 exchanger 75 as the c¢old fluid and 1leaves it at a
temperature in the order of 300°C, after which it passes
through a coil 21 in which the gases of this part of the
uncondensed gases are heated to a temperature in the order
of 650°C by ‘combustion gases from the boiler 16.
30 On leaving the coil 21 the heated gases enter the
feed line 23.
Another part of the uncondensed gases is fed via
the input line 17 to the boiler 16 in which it is burned to
heat the bart of the gases passing through the coil 21.
35 The gases are circulated in the line 17 by a fan 96.



products to.be treated, for exanple, or a tank with regularly distributed
nozzl'es discharging onto the bottomof the tank and fluidically connected
to the connection area by a system of tubes. 10 In this way the
hot gases MO 9886593 ected directly into the charge of wast BCTHFRHF/A183Nt ed,
~which in particularly reduces the risk 80 unburned waste thanks to intinmate
contact ‘of the hot gases with the charge of waste to be treated, with no
preferential pathways. 15 .Figure 3 shows guillotine doors 71 for

i sol ating the chambergnir@mmach ekhefhe TRHRYRISHAPL§a88sI M 28ST0w
possi ble at the doors 71, steamis fed to these locations via the circuit

72. An ar ed FHGR D adi FRPEREMRRNE A0 T9) privvi dewesred Linke thae

cool i ng ar edolinglhrdees3 deibs aheihijppedohntiona PIQl t&3 WHIMRA Wiklokbey are -
t hen extra("Bt rted. During the thernolysis stép the gases in

ed and theq_ae;sdg
the chamber 2 & &AEHTE%d via the extraction line 11 at a tenperature
which5in this pTHecrhed gesesdirssdvered Zoom A oxbobingy a3 e3r] C.

They are t - QH?Q e e heat .exchan er(;(?J][S as the hot
fluid. The%%{ée%%'sa ﬁl%}a{}r 4 err%eér al%}lurtteﬁ/elone%%reacotrlaoer} a103%162 err]C and are
~then fed via the ré&bgclhoy basesldinnthe30offloadinys ameat sd okre also

[racti onal LeRoRXHeRN apfd | £La! N9L0ASER: IHOMLLA BeCRUd Wos1Lf Uk s &
separating heavy hydrocarbons. is circuit 1ncludes contact cooling
neans 76, KSGRAYSY tH@S5189- ed person as an oil quench, a punmp:77 and a-

heat ig@xchanger 78. 8% combustion WY¥sd£LCYE! Elde! RGO ptiosrlaas, i pre the
bott om of ) er98/1%6523e ' : "

- PCT/ FR97/ 0 fed via a 1line 100 to a gas/gas heat

exchanger 101 for heating the combustion-supporting air
used by the boiler 16 and arriving via the liﬁe 102
entering the heat exchanger 101.  '

15 Finally, natural gas or any other fuel (fuel'oil,
etc) for starting up the boiler reaches the lattef via the
line 103. | |

To be able to burn all of the products mentioned
above, the chamber 16 is equipped with multi-fuel bdrners.

20 In this plant, dehydration and thermolyéis are
carried out simultaneously and the treatment process is
started by heating an inert gas (nitrogen, etc) or
previously stored uncondensed gas. N i '

O0f course, the " plant can  be providéd with

25 uncéndensed gas storage means for this purpose.

Figure 3 does not show the pressure and temperature
control means and other regulator valves. ' _

A flue gases evacuation circuit similar to that
from figure'l can be provided for the figure 3 plant.

30 The gases escaping from the chamber 2 towards the
airlock 1 on opening. the door 71 can equally be recovered
-and fed into the line 99. _ .

' | These features protect the plant from the risk of
coking resulting from the condensation of the tars, the

35 risk of clogging by dust -and the risk of corrosion by



18 the .cooler 76. The punp 77 and the heat exchanger 78 are on a branch
-connection 19° fromthe recycling line 19 which | eaves the bottom of the
cooler 76 and returns to the top 5 = of the cooler 76. An of ftake
line 79 W098M6393y hydrocarbons is connected to the bramII/ERATOA3P0oN 19
between the punp 77 and the heat exchardfer 78. . The cold fluid of the heat
exchanger 78 is water fed via the line 80. This water is converted into
steam which | eaves via 10 the line 81 connected to a steam exploitation
unit (not _aEtﬂa%) a%gg.gases entering the cooler 76 are cooled by
sprinkling heavy R rocar bons previously recovered_fromthe bottomof the
cool er 76, aspirat éaaay phetBifpkind dgopagtisularly epergyaeidicisider 78
to a tenpepalugenkRatBe Nar@eecapplovicAiBhe! y 120[err] C to approximtely
130[err]C and re-injected into t Ee top of the cooler 76. Thus heavy.
hydr ocarbons are foFmedde%hti Uk an§a¥AtHar t “t3ken HE vi rﬁﬁ’éj‘ﬁri%e 79
iand iB 'Ear B.eéle@iipttilbﬁt ghd bddre gb@éﬂr?%.wa'ﬁ‘l_eoﬂnncil‘ldemmefliﬂg exagaaes f' |
eave the cooler 76 at .a_tenperature of approxinate 150 r a e fe
via the reBY&¥i REY it%’@tlénq tov?Jca&hethen agfpl%% %?%ﬂs%%ogg t%%lém%tk&qge% :
t enper at ur pepfoappisckomtt depatbSingr fEomThbecsodprsef 8Re dnfvesitiionh a o
refrigerant flow ng,_2 i ool{.Ag Gl it hpcludin 8 a
fan 84. In other e%%og?anretn]téshlﬁxc’ca*ﬁhge é}e({)%éedllgy %mm?g% %@%h%@%
condensed pestuexshapgerulldt cant hearetaestl oPY t AeCYehEWASEErg2lafd & e

extragt ed t\régﬂbkh%tp@g#ﬁhga'ﬁr fsk 3k1ind 6P RatEPLALBEEES toOfFIFE 11
| anel lar settling tank type) 'to separate the | |%ht gydroc?lr bon fromthe:
wat er and Che &rgshiensufssdmed hs s srehrei andThe F ﬁhtt“%?drté@fr bons

are extrachedtviexdH¥hddmein the above description of the invention
and in particular to lower the témperature of the
uncondensed gas -fraction to approximately 60°C to
15  approximately 80°C. ' '
The coil 21 can be replaced by any equivalent
gas/gas heat exchange means.
The coal extracted from the solid residues and thé

tars can be exploited separately.



86 and the aqueous phase, =K Jine 87 into 35 anot her
-separator 88, such as “mﬁ ﬂ!ﬂ E]mg nit, to WD 98/ 16593
"PCT/ FRO7/ 01839 19 separa t he organi ¢ substances di ssol ved
init. Thew@osnesssavi ng the separator 88 is fed via a | i MCHERITOISIOEr
treatment plant and the sol ubl e organi c23 substances | eaving the
separator 88 via a line 90 can be fed fromthe Iine 90 to the boiler 16 to
~be burned init. In a simlar manner, the |ight hydrocarbons can equally be
fed fromthe line 86 to the boiler lG.pJdpgguncondensed gases |eaving the
condenser 82 at a 10 tenperature g%‘appTOX|nately 45[err]C are fed via
the recycling line 19 into a water sprayer device 91 also known to the

Sk'||ed person as 3 wahehe@HSACRE EB%a@&ﬁ %o%ldW%%&%% b&%d%QRQPQQﬂﬁﬁQ
gases to renmove acids fromthem such drochloric_acid. 15

To this enfisResed iis haraufivd: def ithe T PREE DY BYChRd#BIoR Sty @fit 92

i ncor gor at ith@rmolyER s9% £ thée soliuiprédud €| ees athepnslysonnesidon 94
whi ch feeds. the spent water to water treatment plant, for exanple the plant

menti oned ¥BEVELNZ( A first part of the uncondensed gases

| eaving the device- 8he apases t&nperadpiwatéd fiwm aheer thefrmoldsy | C
IS re- |nJecteg I nto the heat exchanger 75 through a bl ower 95 which raises
its tenperafuré to approxinmately 100[err]C. This part of the gases passes
thr ough the heat 25 at éxeabangnerpaﬂs ofasthe¢ hasptoatiedf jasds disd cdodames it

! colf SRR pbhghtegd Seh LU Gunplity g |1 passes (hrouh.
- the condensed products from coollng the
uncondensed gases from this cooling are separated;
- a part of the aspirated gases is heated by
combustion of at least a part of the uncondensed gases; and
- 15 _ '~ the heated part of the gases is recycled by
feeding it back into the thermolysis area. _
2. A method according to claim 1 characterized in
that the heated gas part is advantageously injected in the
immediate proximity of a static charge of solid products to

20 ' be treated.

' 3. A method according to claim 1 .or claim 2
characterized in that the part of the gases to be heated
comprises a ‘'second part of .the uncondensed gases from the
cooling. '

25 4. A method according to claim 3 characterized in
that the aspirated gases are fed into a cyclowasher adapted
to divide the gases into a condensed product fraction
comprising water and tars and an uncondensed gases fraction
at a température in the range approximatély 60°C to

30 approximately 80°C. _

. 5. A method according to claim 3 characterized in
that the aspirated gases are fed into a cyclone to divide
them into a condensed products fraction comprising water
and tars and an uncondensed gases fraction and in that the

35 uncondensed gases are fed into a cooler for reducing the



- uncondensed gases are rature in the order of 650[err]C by
- -conbustion gases fromH BU ﬁ!ﬂ‘mmmﬂg On leaving the coil 21
. the heated gases enter Ml . Anot her part of the uncondensed

gases is feD98%/86398e input line 17 to the boiler 16 in WhiPCT/FR97/6183%r ned

to heat the part of the gases passing td&ough the coil 21. 35 The gases

are circulated in the line 17 by a fan 96. WO 98/ 16593 :

PCT/ FR97/ 01839 20 A third part of the uncondensed gases at a | ow

t enper at ur | I 5[er IS 4 Y I n : h DO cRopa 3

Vi an i v SoPEPAPHEERLE KutoRldortldsad MG LO ChPRE SR LARREIDO GO0

The hot gatesapereyematelyoffPBis cooling area 3 are equally recovered on

~the extraction ling 11x Therhed 9ASSSrdihd haoffdigadi ng akga 418k abso

recovered and fed into_the bottom of {he cooler 76 via a_recovery |line 99.

10 - charageerdBdstitontBated of 1¥fhe FRHESE P ofbicddhDy2ERETBERPAer 16

ar e Sﬁg vigt;@seg iki 66?1630t9tappﬁc(>jﬂ%ﬁéﬁt§ﬁy EegF eas-c?%pgekéméeélﬁzosohea_ti ng
e conbustign-supporting air, use e _hoi l er and arriving via

the |ine 38280 TEERA TR HER o hhRgEFPIgetegs gases” 15 Sopleg'Fo

nat ural gaspproRriwadbéber280eC tdbuabpookimatelyfdB08Caratnieaptt hephaitl er

reaches thecl er via lne 103, T ah] o] rn a .t he products

ment i oned (g 'o%ﬁet hueﬂ%%rgér#e)%éré(iG qjasseesqu%6%§d \jl%llatq‘ndt rn??tgfslaf u!g%aggrltﬁgr S.RSZO '

In this phoned, thaydnaondenseddoaseer ivbpssaidasecendr frdcbion are

si muj § aneousl Ye@Ngyt B el e PFQEESS Prdduced by such combustion,

the heated second gas fraction constituting said heated gas

part, and the condensed products from cooling said first
and second fractions are recovered.

7. A method according to any one of claims 1 to 6

15 characterized in that ajiiquefied gas such as propane or
some other ligquid fuel such as fuel oil is added to oxr
substituted for the gases to be burned. .

8. A method according to claim 7 characterized in

that the solid products are dehydrated before thermolysis
20 ‘in the thermolysis area and by means of a part of the
‘combustion gases. ' _ '

9. A method according to claim 8 characterized in
that the temperature of the combustion gases to be used for
dehydration is = reduced to approximately' 250°¢C to

25 approximately 150°C in a heat exchanger and the energy
recovered in the heat exchanger is exploited.

10. A method a¢cording to any one of claims 1 to 9
characterized in that the uncondensed gases to be burned
are compressed and stored 1in a storage tank before

30 combustion.

11. A..method abCording to claim 1 or claim 2
characterized in that the aspirated gases are fed into a
heat exchanger as the hot fluid'after which these gases are
fed into a fractionating system to obtain separated

35 fractions respectively containing heavy hydrocarbons, light



started,by heati ng an i n, etc) or previously stored
uncondensed gas. mﬂw@f “ Ilﬁﬂmt can be provided wth 25
uncondensed gas storage urpose. Figure 3 does not show the
pressure angotagmesest ure control neans and ot her regul at or pea/FrRIF/01839 | ue
gases evacuation circuit simlar to thag4fromfigure 1 can be provided for
the figure 3 plant. 30 ' The gases escaping fromthe chanber 2 _
towards the airlock 1 on opening the door 71 can equaIIy be recovered and

fed into t iéfonce I%On%hes‘sa{__ atur, on o‘?‘%&dé{% ag%ﬁééom tthe [i Sf%‘?f

coking resu |ng romthe con ensa € 35 i sk
cl oggi ng  bycempsratire handi ek pErtcorf oshen m;condam@ia/g@ses at a low

PCT/ FRO7/ Oﬁgpggaaﬂéﬂ ffgéaeinjgl:eea Q.fnttJ"éhé(' ﬂeatses}%h%hgﬂé'xa%g ERET 9y

ef ficient enerates little pollution. It goes wt sayl ng t hat
the foregilfy Bluiddeacrapsronhtiasepperaguren beforsy idt iforheatedihy

exanpls onlaoritb i BRNENEANEAN 52580 BE HHONASESh e §&glelsecanoeason
wi t hout departin fromthe scope of the invention. In particular, th
cycl one 12p]aﬁ‘(ﬂ e pe heat exchanger 15 can be repl aced by a

cycl owasher, i.e. ale A meshed apebading byo splLambkl irg aﬁam%%rﬂﬂé@:]ed
Lo {11 TeLROclions 205! diat.l 2 e, CeLonn Al AR aLL0S, Lipe ot
| ower the tsarpratass dissdlvedcondansed gas fraction to approxi matel y
60[er1rd C, to 15 1%9“‘%%9@%1%& ggL:%E:ﬁ]igg to claim 12 characterized
| in Ehat at least a part of at least said light hydrocarbons
and/or at least a part of said organic substances is burned
to heat the aspirated gas part.
14. A method according to claim 11 or claim 12 or
15 - claim 13 characterized in that the uncondensed gases at a
low temperature are washed with water before injection into
the ‘heat exchanger. _
15. A method according to any one of claims 11 to
14 characterized in that a third part of the uncondensed
20 gases at a low temperature is injected into a cooling area
downstream of the thermolysis area and the gases present in
this cooling area are aspirated and 1njected into said. heat
exchanger as ‘the hot fluld
16. Plant for treatment of solid waste products
25 whose disposal is harmful to the environment, including an
area (2) for thermolysis of solid products by direct
contact with hot gases, a 1ine.for feeding a flow of hot

gases into the thermolysis area (2), a line (11) for
extracting gases from the thermolysis area (2), and means
30 . (12, 15; 75, 76, 82, 85, 88, 91) for cooling at least a

part of the gases extracted from'the thermolysis area (2)
to a temperature 1less than approximately 80°C and
separating the condensed products from cooling from the
uncondensed gases from the same cooling,'dispbsed on the
_'35 extraction 1line (11), characterized in that it includes



The -coill 21 can be rep ui val-ent gas/gas heat exchange
means. The. coal extract edvﬂ) , !ﬂ"ﬂi"r’"‘sl dues and the tars can be
expl oited separately.

PCT/FRQ?/OIﬁQﬂpﬁ@&ﬁ$AINB 1. A nethod of treatlng sol i d WaPCI/PROTIOLS3S
whose disposal is harnful to the enviromment including a step of 5
thernolysis of the solid products in a thernolysis area, wherein: - the
gases are aspirated fromthe thernolysis area; - at least a part of the
aspirated ol 1 u t )X i

80[err] G g&%ﬁé hlgao%’de(ﬁ'l:Lg)éd%5) émﬂFﬁggB? %1%800 gﬁgrﬁg%ﬁéoggensed
gases fromthlk ubbhlhgeathesmpéyaledareaa(Bérﬁoﬁfaﬁnéra§pngatbé gases i s
heat ed by C@@y k Bbiheashaaphal & His Wicondensed gases: fa@flxe15
- the heate alé% %? %e gases |sp?ecyc | ed by feeding it gck |ﬁto t he

t her nol ysi suW@adelzsesi\ PRSeSd e o COMAYNEGadIggm ‘il%hénnac’tré??r&%g i Aifeat

the heat ed gpehpahk 'c‘boﬂq.\ﬁgnta&ﬂf%@ﬂ)élramﬁcfnégnbn bhg iamedhat @1950>ﬂom ty
of a static charge of soli rodugt s be treated. 3. :é met ho

accordi ng t*Yart9 of cIRf#™nr 2 Char ﬁ%rlgﬁﬁ eFn EREFArEDartr R t i g‘egases
t o be heat egheonplyses aaséaonquart tife t hﬁectyn:nmbensbﬂn@asewﬁromehlmg
cooling. 25 nmethod accordi clal I cter zed in
That the achh¥itherhlxeSonrecad oe oths Akt Tigec 13! 2067 €0
the feed 11ne (23) and passing through the b01ler (16) to
10 "heat the gases flow1ng in the recycling line.
17. Plant accordlng to claim 16 characterized in

that the cooling and separator means separate the extracted
gases into a fraction containing 'watef and tars and an
uncondensed gas fraction, the recycling line (19) being

15 connected at one end to the extraction line (11) between
the cooling and separator means and the pump means and the
other end to tha'feed=1ine (23) for the purpose of heating
a part of the uncondensed gas fraction, another part of the
uncondensed gas fraction being burned in the boiler (16),

20 pump means (22) being additionally disposed on the
recycling line (19). '

18. Plant according to clalm 16 characterized in
that the coollng and separator means (12, 15) are adapted
to cool a first fraCtion of the extracted gases to

25 approximately 60°C to approximately 80°C and a second
fraction of these gases to approximately 230°C to
approximately 330°C, the recycling 1line (19) being
connected to the cooling and separator means (12, 15) at
one end and 'to the feed line (23) at the other end for the

30 purposé of heating said second gas fraction, pump means
(22) being disposed on said recycling line, a line (60) for
recovéring said first_ fraction communicating with the

~boiler (16) via pumping means (10) and means (14, 52) being
provided to recover products from the cooling of said first

35 and second fractions.



to divide the gases |nto uct fraction conprising water and
tars-and an uncondensed Em mrmgﬂﬁi Eﬂ a tenperature in the range
'apprOX| mat el y 60[err]Ct0* tely 80[err]C. 5. A nethod
according typ ? gg 9 Characterized in that the aspirated gpgqmmlﬁgi into
a cyclone to divide theminto a condenseg products fraction conprising

water and tars and an uncondensed gases fraction and in that the 35

uncondensed gases are fed into a cooler for reduci. ng t he WD 98/ 16593
PCT/ FR97/ 01839 .23 tenperature of th uncondensed I At
60[err]C to appr oxilt eIPf}L Y ATIE ’6ng %O ﬁ’éYhBB (ﬁjtﬂlﬁ'ggof 1:‘?:I #m 1

or claim choharwaterédedn nchaat ia ffnsthéractnmludlés t ke dshydaatilob

| ed t el 0 -'
T Fr oo A0r CRRROELIPLELY RO Sk 8 RN MBSy BRLERELGeRRY 2
to approxi ratd| §n33¢eer rfd; abolleagt thepaselbd rheiduesndimvgetrpasesofrom
sai d férst éﬂéi%ﬂé%}d%é’#%de t he uncondensed gases from said second

fraction are by neans of the gases produced by such
conbustion, the he@®d Rleoid gacordingi & cokaimt &P parAcraca’d 4as

part, and tdig, Conengery @FQEY6H SahBORKhERRLN DS 183ia8 iy HredANbhs €588 dthe
fractions are recovere 7. A nethod according to any one of clains 1 to 6

15 char &3 %R 1 n that a | i quefied gas such as propane or sone ot her
liquid fuel such aif.uelplaidt iéc@cﬁhf@ﬂqéotoraﬁyb&hiet uatfedzlfaannsrmsgaceBOto be

Dur ety . SABHIEE RSP ke, Sl R L lar SRl e o a3}
and by nmeansomf alﬁanungftﬂhe combustlon gases before they are
| dlscharged into the atmosphere.
22. Plant accordlng to any one of clalms 19 to 21
characterlzed in that it further includes a heat exchanger
15 (39) adapted to reduce the temperature of the combustion
gases to be used for dehydration to approximately 250°C to
approximately 150°C and means for exploiting the energy
recovered by the heat exchanger (39).
23. Plant according to any one bf claims 16 to 22
20 characterized in that it further includes means for
compressing the gases to be burned and a storage tank (37)
for storing the compressed gases connected to the_boiier
(16) . ! -
_ 24. Installation according to any one of claims 16
25 to 23 characterized in that it includes a feed line (35)
for liquefied gas such as propane or another liquid fuel
such as fuel oil communicating with the boiler (16).
_ 25. Plant according to claim 16 characterlzed in
that the cooling and separating means include a heat
30 ‘exchanger (75) on the recycling line (19) and through which
the gases extracted from the thermolysis area are passed as
the hot fluid and a fractionating system (76, 82, 85, 91)
disposedi on the recycling line downstream of the heat
exchanger 175) through which the gases cooled by the heat
35 exchanger (75) are passed to obtain separated fractions



coenbustjon gases. 9. A rre:rgm | aim 8 characterized in that

t he ‘tenperature of the co mmzmﬂﬂ" awe used for dehydration i's
reduced to approxi-matel y* ¢250[ebr| < approxi mately 150[err]C
In a heat &xglgngsys and the energy recovered in the heat exCTROFN183®
exploited. 10. A method according to ang7one of clains .1l to,9 characterized
in that the uncondensed gases to be burne Tcmg SHERPrHASSBEENADD stored in a
storage tank before 30 conbusti on. nethgﬂJ@Egordln to claim1 or
claim 2 charact p|r a-e—feg-Nit 0 a he
exchanger as Fheth q?{U|dQ§#F%$Emﬁ ch t 765 gase¥ a?ga¥gah'htoagléﬂt
fracti onat h;yglrvpar@mm obratier sepadat g@c@@densﬁdactgaﬂgs r edpecti velgw

cont ai ni ngf%%%\é%frﬁhwfog?aﬂégr}%cﬂdlgﬁl 110480 881 connected tcr the

PCT/ FR97/.0 ons r--and uncon en gases at a

t enper at ur eakd %oamrtgeﬁ (TR (ewhelerer. gﬁseeeatfraqtdwqaéqm aﬁXﬁfeerns
re-injsectedd i® the faad sxgaelweéfa%hbheuﬁ@éﬁdéﬁyéd b@.s’é%' S€ci bS low

terrperature before it is heated onbust i gop, of her _part. of the
" uncondensedSgRSFE RS, IR t%&%ﬂ%r%xcﬁ%nQ%F@?ﬁbdaéc |Cr?&d( it m 11

charact eri zed hé¢nt hat WdRsrd siaddis ipeetey Bopar@itakstisin bie amgﬂmle _
subst ances di ssol hod accor di n% chclal m .

T e har ser BRI ot whg npnboniignged, 9B5eE Gt @ LRAcERRPRSERGHt 1

hydr ocar bobeided/ drl6dt. | east a part of said organic substances is burned to

ggagrltohe aspi rated,gas ' pathy Yhcolady NP8 23681 59 LRaChRERIL QY fﬂa' m

that the fractlonatlng system further includes a separator
(88) adapted to separate the water from the organic
substances dissolved in it. .

27. Plant according to claim 25 or claim 26

15 characterized in that it further includes a 11ne {(S7) for
injecting a third part of the uncondensed gases at a low'
temperature into a cooling area (3) downstream of the .
. thermolysis area (2), the cooling area (3) beihg connected
fluidically to the extraction line (11). _

20 28. Plant accordihg to any one of claims 25 to 27

' characterized in that the fractionating system further
includes a device (91) for washing the uncondensed gases at
a low temperature w1th water before they are fed into the |
heat exchanger (75).

25 © 28. Plant according to any one of claims 16 to 28
characterized in that it includes at least one wagon for
conveying the solid products into the thermolysis area (2)'
and. fluidic connection means adapted to establish a
temporary fluidic connection betweeh the feed line (23) and

30 a connection area on the wagon (25) and communicating with -
the area of the wagon (25) for receiving solid products.

30. Plant according to any one of claims 16 to 29
characterized in that the boiler is equipped with fiber

- type burners or multi-fuel burners.
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15 - cl.aim 13 characterized in that the uncondensed gases at a | ow
tenperature are washed with water before injection into the heat exchanger .
. 15. A nethod according to any one of clains 11 to 14 characterized in that
athird part of the uncondensed 20 gases at a |low tenperature is
injected into a cooling area downstream of the thernolysis area and the
gases preseREYi MOt DPRAWENGSI ng area are aspirated and injected into said
~heat exchanger as the hot fluid. 16. Plant for treatnment of solid waste
products 25 whose di sposal is harnful to the environnent, including an

area (2) for thernolysis of solid products by direct coEtapt wi th hot
gases, ‘a |IEE_E§h feeding a flow of hot g 1] t | ysis area
(2), a Ilne for extractin ases fron1the ther area (2), and
means -30 LLESDE7§EM?@AC§§E% Eg%@? %%#é? | east a part of

t he gases ei Eggﬁea fromthe thernDIyS|s a 0 a tenperature |ess
than  approximately 80[err]C and separating the condensed products from
cooling fromthe uncondensed gases fromtheé sane cooling, disposed on the
35 - extraction line (11) characterized in that it includes WO

98/ 16593 PCT/ FRO7/ 01839 25 punp neans
(10; 95) communicating via the extraction line (11) with the thernolysis
area (2) for aspirating the gases therefrom a boiler-adapted to burn at

| east a part of the uncondensed gases and conmunicating via an incom ng
line 5 with the cooling and separator neans, and a line (19) for
recycling a part - of the gases extracted from the thernolysis area
(2), ..the recycling line (19) being fluidically connected to the
extraction line (11) and to _



the'feed line (23) and passing through the boiler (16) to 10 heat the
gases.f | owDn8r16583t he recycling line. 17. Plant according t SCTFERO7P152
characterized in that the cooling and.separator neans separate the
eXtracted gases into a fraction cont.ﬁ%ing water and tars and an
ufficondensed gas fraction, the recycling line (19) being 15 connected at
one end to the extraction line (11) between the cooling and separator
- means angy t he punp neans and the other end to the feed line (23) for the
pur pose ‘Gf heating a part of the uncondensed gas fraction, another part of
t he uncondensed gas fraction being burned in the boiler (16), 20 punp

i jditionally disposed- on the recycling line (19).
| = 2= qrTharatrerT28d~T Thgt the cooling and
separator nmeans (12, 15) are adapted to cool a firsty fraction of the-

ext ract ge—gases approXi m@ely 60[err]C td approximately
80[err]E  and a second fraction fof these ga§esi1 to approximtely
230[errfC - to approximately 330[¢grr]C, the recycqing l i ne (19)
bei ng cbnnect eflJto t heeoetrg—ant—separatorgneays (112, 15) at ore-end and

to the feed line X231 at thé other end for tlfe rpugggée of hegfing
sai'd sefond gas fr:qiian, punp neans (22) beijngAd{ spose sai dsrecycling
line, ajline (60) fogrecovering said & est_flrgctijort conmmuni cat i with the

boil er {16)ovi a punpijng neans (10) and® neans (14, |5 bei ng provided to
recover prd?hcts fromthe cooling of said firfstf 33 ¢ and second fractions.
' CH?FFQ7/01839 26 19.
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~Plant a&dording tq_arly one<of qﬂpin9416 to 18
further| {ficl udes -a~dghydr ati on
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areaffor.dehgdratrng the solid
cool i ng t A0

one of clainms 16 to 20 10
nmeans (31, 31') for . cleaning

di'scharged into the atnosphere.

19 to 21 characterized in that

#1958 r esi dues downstream of 5
Pl gnt according to claim19 characte
thernolysis areas are one and the s
characterized in that

products before thernolysis and an area for

t he ther nol ysPSTAREH01839)
zé§ed in that the dehydration and

afrearea. 21. Plant according to any

it further includes

t he conbuSt#pn "gases before they are
22. Plant exgording to any one of clains
it further incJudes a heat exchanger 15

(39) adapted ta-reduce the tenperature of the combusti on gases to be used

for dehydrati oYy approxi mat elfy—256f¢ v

means for epr0|t ng the ener g
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It fu ther
storage tank (37) for stoLJ|-
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recovered by the heat exchanger (39). 23
o0 22 20 characterized in t
or conpregsi ng the gases to be burne
{ heoconpr egsed gases connected to the b

at

(16).124. Installation accordi fig To)any ¢dne of oy
charafterized in that it includes g feed}line (35)\fpr liquefied g 1
as prppane or another liquid fael g$uch g fuel oil nicating wjth P
boi l e 16). 25. Planf accordi fg to claif 16 charac i ™ t hat
coolihg a sefyat i nmeans i ficl ude a hg¢at 30 exthanger— ot
recycling line (19)\ ahd t hrough which th¢ gases extr fromt
thernpl ysis area ar. ssed asfthe hot flluid apd a fract|ormating syst
(76,: B2, 85,9 sed on the recyclipg I ng~downstr ntg; t he Hea
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27 rnespectively cont ai ni ng heavy hydr ocar bons, - | i ght hydr ocar bons,
waf er _andweowsaeslnsed gases at a | ow tenperature, the recyck§ THE39 19)
bei ng connected to the heat exchanger_ (75) downstream of the fractioning
systemso as to feed a part of the 3A3ondensed gases at a | ow tenperature
imto the heatr—exghanger (/9) as the cold fTurd to heat 1t Db4gi [

heat ed by ui uncongensed ga
tenperaturle in ) . g to clAj
characterilzed fi n, | L em f unt heranicuge
(88) adapted t [ i% substa

It. 27. Plant according tofclai o~ ' »clfaracteri z

‘gases at ‘3 | ow fenperatureni fito a cooling area\é§) downstre
N

pfiTIg—area (13)-bak nnect ed
g?aqétacqprdiﬁﬁ to_anygone o
asffionating syStemofurth

t he extr ad
27 char act

devi ce (¥ npretded gas t enp
water befg hg he ang 5 29.
~accordin 6 ' +n th

at | east

area i
t enporary [fl uidi c connetti o between t .

area on t —(25) and conﬁknlcapﬂng area of -{
for recei k U
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30.. Plant accor ii n a one of clains 16 to 29 characterized in that
the boiler is e lll"!ﬂr type burners or ﬁgpgz_\d: ur ners

A rr__ethod accord 'ﬂm “4"&’ aracterizéd in that EMEN?SHEET
products are bat ch eeded into the thernolysis area.

respectively containing = heavy hydrocarbons, | lighc
hydrocarboné, water andéd uncondensed gases at a low
cemperature, the racycling line {(13) being connectad Lo tha
heat =xchanger (73) downstream of the ::ac:ionacing systam
so as to feed a part of the uncondensed gases at a low
temperature into the heat exchanger (75) as the cold fluid
to heat it before it is heated by combustion oi  another
part of the uncondensed gases at a low temperature in the
boiler (16). '

26. Plant according to claim 25 charaéterized.in
that the fractionmating system further includes a separator
(88) adapted to separate the water from the organic
substances dissolved in it.

27. Plant according to claim 25 or claim 26
characterized in that it further includes a line (97)  for
injecting a third part of the uncondensed gases at a low
temperature into a cooling area (3) downstream of the
thermolysis area (2), the cooling area (3) being connected
fluidically to the extraction line (11) L

28. Plant according to any -one of claims 25 to 27  f[;f
characterized in that the fractionating system’ further_f"
includes a device (91) for washing the uncondensed gases at *

a low temperature with_water}before they are fed into the 55:7
‘heat exchanger (75). ' o
29. 'Plant according to any one of claims 16 to 28
characterlzed in that it includes at least one wagon for
conveying'the solid pfoducts intd the thermolysis area (2) _
and fluidic connection means adapted to establish a .
temporary fluidic connection between the feed line (23) and
- a connection area on the wagon {25) and communicating with
the. area of the wagon (25) for receiving solid products.
30. Plant according to any one of claims 16 to 29__
characterized in that! the boiler is equipped with fiber
type burners or multi- fuel burners.

31. A method accordlng to claim 1 characterized
in that  the solid waste products are eded into the

thermoly51s area. _REPLACENEWHTSHEET
27 SEP 1999




