A process and an apparatus for converting solid organic materials into carbon or activated carbon.
Technical Field of the Invon The invention relates to a process and an apparatus for converting solid
organic material:: into carbon or activated carbon:, The invendon generally relates to a process and an
apparatus for\ggyhgREsSgasoning or pyrolysing or gasification or carboni;erllﬂlqz%%u%grganic
materials utilizing gas or steam or superheated steam, and more particularly, an oxygen-free
processing o{( 10solid oLganic materi?ls utilizing suBgrheated steam wholl bunder endotglermic.
condition. BAcKGPStind St T TRVERTISH TRY HatitiShalCiia comvahtioRs SF5eBY AHBAtEY for
conversion okgstid organic materials into .! carbon is by partly or wholly under exothermic condition.
The process for conversion of solid organic materials into carbon varies from vertical retort hatch
processing type to rotary kiln batch. or continuous processing type. Such types of processing are partly
or wholly under exothermic condition. Also, such type of exothermic process involves a two-step
process:S (a) The first step involves carbonization of the solid organic materials (Le.. raw mat als)
90under partiat oxictaibontonditionrofs) Thtseppnthstép invainesg adiilatgenohikeataronized material
upon reaction, withsteam dndernartial ptwhallyaxaibermik condiion in.anothgr.simiar,vertical retort
or rotary kiln, The disadvantages fo[ the above-mentione g/ng)e of prgcessing are as follows: (a)

Carbonizatich 8€siicf SO ChPATRVATS (st Al ARG SIS B E P h VericRr PSSR B Fotary kiln under
partial oxidatidiiis geryanstalokes epsch aifficuitetn commor thretiorbdpss dusto fexattvermie réaction. (b)
Such type of qarberizatine-pracassLapaatha auamaied.due tadhrvarisgiraiure and quality of the
raw material and hence relies more on the skill and experience of the operator. (c) Partial oxidation of
solid organic materials resuks in emission of wide range of toxic gases which are 30 extremely difficult
to treat. (d) PrslroPtHe raf/ATatERRS to the finished products (i.e. carbon) is high and wilt nor be
consistent always. (e) Ash content of the carbon will be High (due to processing of material under

partial. oxiiagon) ieshliinit, luer avpliandiawer phivsisalstenalh abie. carhon product () Direct

conversion of the solid organic materials to activated carbon is very difficuh under exothermic
conditidrs. WEP2E10IE8EACSBRFINDEE/HO5774 Bstisaufa e HvRrtSHe Sfd&ido solve the
above- desceigetcprofsiam itlve prieseranvientionprdvides dapitoecesssang @pe apperatugdor converting
solid organig,matetials: e, AR QR AGHRIGRICAERONE processing are partly or wholly under

exothermic condition. Also, such type of exothermic process involves a two-step process:

(a) The first step involves carbonization of the solid organic materials (i.e. raw materials)
20 under partial oxidatdon condition.
() The seécond step involves activation of the carbonized material upon reaction with steam

under partial or wholly exothermic condition in another similar vertical retort or rotary kiln.

The disadvantages for the above-mentioned type of processing are as follows: (a) Carbonization
25 of solid organic materials (i:e. raw r-naterials) either in a vertical retort or rotz;ry kiln under partial
oxidation is very unstable and difficult to control the process due to exothermic reaction. (b)
Such type of carbonization process cannot be automated due to the varying nawre and quality of
the raw material and hence relies more on the skill and experience of the operafor. (c) Partial
oxidation of solid organic materials results in emission of wide range of toxic gases which are
30  extremely difficult to treat. (d) Yield of the raw materials to’the finished products (i.e. carbon) is
high and will not be consistent always. (€} Ash content of the carbon will be high (due to |
processing of material under partial oxidadon) resulting in lower quality and lower physical.
strength of the carbon product. (f) Direct conversion of the solid otganic matetials to activated

carbon is very difficult under exothermic conditions.



The objectpresent invention is to provide a process and an apparatus for drying or seasoning or
pyrolysing or gasification or carbonization of solid organic materials utilizing gas or steam or
superheated steam, OA further object of the present invention is to provide an oxygen-free processing

of solid organiggnafenalp/tilizing superheated steam wholly under endothermigaagiten.  Another
object of the present invention is to provide a process and an apparatus for converting solid organic

materials into qa{bon o% %c jvated carbon, wherein the apparatus is simple in 15construction and in

closure t1 .
turn easy to operate and less costly. The several other types of processes which can also be adopted

for processing of solid organic materials in the apparatus are as follows: 20Drying: Drying is the
process wherngid:aeonatesiat issujectadd o sigam depRaratre.betwrRRl 80k ta220Gn preferably

200t with pregsyle. ek 8. Bl 11e Bressueesse| depending upan e nature or type of materials
Seasoning: Seasoning is mainly for removal of moisture or water content in the material 25at steam
temperature between 15CPC: to 250"C with pressure between 5 to 10 bar in the pressure vessel
depending upite thénatlire:qréype iofamiteriats. provilRyropysiagiRyrolyseis; thefybgess where. the

material is subjegted o fhermal decarmpesition,hy breaking devwnthe mlﬁﬁylﬁﬁj%?grgg pyith

superheated steam at temperature 30between 450C. to 750C depending upon the nature or type of
material. Pre¥§tPeiiiPEEBENIEHER | to 5 bar onwards in the pressure ver 'et.  Gasification:

Gasification is the process by which material with high calorific value can be subjected to a
combination Qf@Iﬁ%HﬁcaMH@m&rﬁmE%dUHﬁk W%mte&%&@m%ocessing of solid organic

materials utilizing superheated steam wholly under endothermic condition.

Another object of the present invention is to provide a process and an apparatus for converting
solid organic materials into carbon or activated carbon, wherein the apparatus is simple in

15 construction and in turn easy to operate and less costly.

The several other types of processes which can also be adopted for processing of solid organic

materials in the apparatus are as follows:

20 Drying: Drying is the process wherein the matetial is subjected to steam temperature
between 180°C to 220°C, preferably 200°C with pressure at 1 to 5 bar in the pressure vessel

depending upon the nature or type of materials.

. Seasoning: Seasoning is mainly for removal of moisture or water content in the material
25  at steam temperature between 150°C to 250°C with pressure between 5 to 10 bar in the pressure

vessel depending upon the nature or type of materials.

. Pyrolyéing Pyrolysing is- the process where the material is subjected to thermal
decomposition by breaking down the molecular bonds with superheated steam at temperature
30  between 450°C to 750°C depending upon the nature or type of material. Pressure will be

between 1 to 5 bar onwards'in the pressure vessel.

. Gasification: Gasification is the process by which material with high calorific value can

be subjected to a combination of pressure and temperature with superheated steam at



temperatures ranging from 450 to 750"k: and pressure at 1 to 3 bar with longer duration of processing
Sae. Reaction gases thus generated under pressure can be utilized as a renewable fuer
Carbornzation: Carbonization is the process in which the material, is subjected to high temperature
with superheaigshsigasua temperatures in the range of 600 to 750C andsatRsbiRlfEsssures in the
range of | to 3 bar thus driving out the volatile matter present in the organic material. 20Upon
continuing the process the material conyerted into carbon or activatef carbon. The reaction gases
are continuoushy eé%?ﬁéf@%irﬁgfﬁ"fh‘te?o ggﬁ%@%ﬁ% AREEEMPIENST SFRAhIBESE L H dfferent type of
process menkbiwaetiabove Seqsermisaepohtheenratade oterypresofrs obitl s galve! materiadsaplocessed.
Hence, the apparatus is adopted for different type of processes by varying the following eight
parameters: |. Rotation (RPM) of the perfdrateci or non-perforated rotary 15 drum; 2. Pressure of gas
or steam or superheated steam; 3. Temperature of gas or steam or superheated steam; 4. Processing
time or dimdum dépEBIfT UpGABRETALIrS B thoscsT Prikisashs maleRi iar it gas oPigteam or
superheated stgamut. Hiie sgurbeardenypesaterpdndhe pressuige\wesselo7shatuse afpgaisior fluid input
(gases or fluigs,othet than sigam PLSYRENRRIEH: FS3M. 30H R NAWS QLAYUARIY OI fype of
materials (organic or inorganic, solid or semi-solid). 20 The process and the apparatus of the present
invention car"&i&8he utilized for prorossing of any other type of material other than solid organic
material such as inorganic material like chemicals or rubber tyre or hie-medical waste or residential or

municipgd wasten i eRe RdineL Lo M he: RaIUEe OfauUaRLt: Qr L¥R&: Of Malelial.dR d hepressure
vessel Which‘(i?scg Hndsrj:g"%‘:lg/csggﬁed V%§§§L85 (f:rcc))ntadilner igrglosriﬁ) tg!:lglmn'llcc)urrlltegtgen tiIting or swivel
sUpport to faCiltate Bp and down Tiltng moyemente  THE Tateral ot construction of the pressure vessel
may be eitheFlinittertain e sreren ok wrte darrataluRithtee nefe o foaive stisatsarid and
chemical resisiafiblinpiecdinungHenwithstasd-highstempesabd efand 3G presseiesed beprrssure vessel
has an open Qf 4g56.eQr MeshARISm ALORGSPERLSeding orremayal, ot materal, The other end. of

the pressure vessel, has a scaled dish end. The pressure vessel houses inside it a rotary drum and

feed pipEts) EHBUWRFFHEE A6 @FIVAIVER) OTHE BHr S erfte’of tHE M b rRs Qirdt8s¥el including the
open or closeudabeerdd eand $datecsdighirenc: idrrthernrpiyding ulate the Tiverpresgure yesse| is also fitted

with ress e safeiy.yaluesh Aressis gavgeis.andempremivedadicaions). The.thgumalk insulation with
protective claddir11g7f?\}r eressfure ve&sgl incl din% ti}F_gootli‘entg and 5 sealed dish end is wrapped. or
3 a as O ul (Tan ESO er,

- ... VESS . Ic input S€ an steam or su erhe te L 5
covered with ﬁlgeH density thefmal ceramic fiber on the outer to preven Sri&dice heat loss.

Protective .claciifnty Brecverimgior tive thenrirableramiec diieriasiolsglirblemketsdare provided to protect
it from extternal damage: The rotary drum is either perforated drum or non-perforated. drum. The
perforated ro}%gpgorum 19} a.C Irindrg‘ﬁuy shaped drum Wiﬂ;'ls% gggtiﬁzz;lé cmoruth made gf erforated

tin
sheet or mesh mounted horizol taalfuswnh one end ‘c':e(;lustllecél“io a rotating s aft and the other end

supported orP &fitiARCAPPERETS LT Bitbifdthupwifcagsdinsbestrepras Sifeddsshemiainon-perforated
rotary drum iscaubpindticatlpishapea onusmowithidothicahmeipth enc,can figending upon the
nature or quantity or type of material.
25
The pressure vessel which is cylindrically shaped vessel or container is hotizontally mounted on
tilting or swivel support to facilitate up and down tilting movements. The materal of
construction of the pressure vessel may be either mild or stainless steel of thick walled metal with
a non-corrosive, heat, acid and chemical resistant inner lining to withstand high temperature and
30  pressure. The pressure vessel has an open or close door mechanism at one end for feeding or
removal of material. The other end of the pressure vessel has a sealed dish end. The pressure
vessel houses inside it a rotary drum and feed pipe(s) fitted with nézzle(s) /valve(s). The outer

surface of the whole pressure vessel including the open or closc door end and sealed dish end is

s



15 mounted either horizontally or vertically depending upon the nature and type of material to be pro
cased ed and with one end coupled to a rotating Shaft and the other end supported on cylindrical
rollers and encased inside the pressure vessel, The annular space between the rotary drum for both
pert heated &npsrRagiated, and the 20 pressure vessel is kept at the Rate e, possible. One
end of the rotary drum for both perforated & non-perforated is sealed and this sealed end is connected
or coupled toththe r]?tatingtsh The other en(fl of tlhe IFO%%% rum for boléh t}pe?r!orated & non-perforated
having a coniCal mOUTR-Ghd is Torfesding SihmatErtal o the RSB aftiey TheCbiEa*Mouth end of
the rotary dramsiéssepiieretioreéydierdeiéal rollers so as to rotate freely inside the pressure vessel. The
25 material of construction of the rotary drum, can be either mild or stainless steel or any other
material havipd good,resistance.tg high emperatire, pressure. cpirasipn of abrasion and any acid and
chemical reacdons. The sealed dish end is either%mel ed or ﬂangeubo, ted to the pressure vessel. The
sealed dish et apdisSrhasditscrEd b thi Hebskary vesea) mpaiy BadlnsieAigcmeans. The
material of comstructiencof theesealéechdish. Mctcar: badithes:milaorzSkainte ssesteekafidick wailed
metal with a apCanRsivEhaal &AGHIeRIsRRLINNELIRNG.IPMithstand high temperature and
pressure. The scaled dish end houses the rotating shaft along with'its bearing or housing, geared
motor with chain or pulley drive coupled to the rotating shaft, inlet valve(r), outlet valve(s), pressure
gauge(s) andtemperdnureiirificansrisy ethénoutermof threferaiedtuis Alermtio tel mattydnsulated with
thermaljgeraicfilaenhipnkals withh protectie: gladding af-coyering:d ba.solating shaftis made of
hardened miklld or st:i\lin\lgasosteel Cf%

d.onstainiess steglcyindcal shalt npunied at e cenjer.of g seajed dish end of the
pressure vesséjlz.qﬁ1 € outer enotll 0 rive coupled to a

tﬁ% rotating Shaft Is connected to a balt or chali
geared motoriPheRPIRehther Feanp eute RFvegaIEted by the geared motor. For perforated &
non-perfOraced rotary cin.irn, the inner end of the rotating shaft is coupled to 10 the sealed end of the

rotary dram gide NG, PGSRV S5 ORIl Oh MR- BEIOrRISAIRIANL UMY BS, dhe rotating

shaft his a gas or steam or superheated steam feed pipe running through its centre which further

extends to tHECHSIdE Bt HoRE forata folsrsr dathoT i Gusbrtedn Brtipatidéted. steam
feed pipe ingidediel rotdtinig: shaftisltherpidllyinsulated tbafrevéntanth¢ramsmigsiardbheat to the

rotating shafg}m?gﬁglrgmmcg@&ig@ﬁgygpﬂltgsgggs}ygg_ l.e., it 15 does not rotate along with the rotating
shaft. The gland of the rotating shaft is well sealed to prevent any steam or gas leakage even under

high pressure. As constant heat is developed during processing of solid organic materials in the
apparatus, hEfca e prevesat tiEestdting shaftrirorrseizingethe bk dringrorcHeusihgodf dve shaft is
con_stamdy C@eﬂequyeasaqohhag_memammmﬂmnb@ﬁmg «Hnlaguaiag_rﬁé_tzi&ﬂsomiﬂgcﬁhﬁfhwill have a
casing surrognding its This caging Wil be cominnQusly Jilled with 2.4qu &%@Q?@&Q‘l&%& low

vaporization content which. in turn will contlnuouslfé cool the rotating shaft. The liquid coolant wth be

constantly re€Aullfed e RidhsdABErRE BB P MEtStatngeiatttyaiBer BrErain drive vide
pulley or chatsprockietol hredgeg, néchmoatdinks thoumtediomsiipparigdoltechenivdldedworpby any other

fastening 25&?&%@[@%&9;;@}%@%3&%{@%& thesealed rgi?&a‘?@ﬂe@[@tﬂﬁd%rﬁ%{s}{éés}{ﬁséﬁleﬁw of the rotating
shaft isg gulated by varying _eithetr tlirle speed of the geared motor or the dimensions %f the pulley or

. 1 1

chain sPPocKBE FHe SRR SRR Hdatdr ST Eh 8 AP Fal of the 4P parsttlo AL ¥BSam superheater
performs 30 theRi hetioneopiasivthe teghperattarerobstenin tetwee 2006 TS0C 24 the apparatus,
superheated,steasmganerated from the steam superheater is at temperatures 450-.750C which flows
through the feed pipe inside the pressure vessel and further through urn-le(s) or valve(s).

The sealed dish end is either welded or flange bolted to the pressure vessel. The sealed dish end

30 can also be attached to the pressure vessel by any other fastening means. The material of

construction of the sealed dish end can be either mild or stainless steel of thick walled metal with

a non-corrosive, heat & acid resistant inner lining to withstand high temperature and pressure.

The sealed dish end houses the rotating shaft along with its bearing or housing, geared motor

with chain or pulley drive coupled to the rotating shaft, inlet valve(s), outet valve(s), pressure



The inlet valve(s) is for passing steam or superheated steam, The inlet valve(s) are fitted to the sealed
dish end of the pressure vessel. The flow of superheated steam from the. steam superheater is
regulated by the inlet valve(s) before entry into the feed pipe fitted with nozzle(s) or valve(s) inside the
pressure vessgh hhgoaes pipe is fitted with nozzle(s) or valve(s) inside prgessNssyERSs- For
perforated rotary dram, feed pipe fitted with nozzle(s) or valve(s) anchored to the pressure vessel is
located below,(heavhnlelsnain.of he.laiaty Ay he feed pipetitecaith nozgi oryalve(s)
anchored to the pressure vessel is located below either in a straig ‘teilne orina illgzag manner or in
any other 10MherRIfrmY LB trE o 18R g ARCPEERS: drum. Only at the inside of the
non-perforated rotary drum, the nozzle(s) or valve(s) are fitted on the feed pipe. The feed pipe inside
the non-perfarated rotary drum can either in a straight line or in a zigzag manner or in any other
manner ninnci)%[%e alongsi égt lé%%lcé?%aﬁéetﬁec({) gleorﬁc')sﬁagl 5 Sﬁ%erfgfhé}% ar% 4R BRI fength of feed
pipe at the eftAFhEints Wl heipedaratet rstary desiv ndedvion risceSdmityisesteided inside the
non-perforatechratany drabbuthan exendplcesticiedatdheenty painbitselancan.bevaried
depending UQ&UIJQQ mgérgeggaqgg\tggty or type of the solid organic materials to be processed.
20Superheated steam generated from the steam superheater at temperatures in the range of 450-
750C flows through the feed pipe and further through the series of nozzle(s) or valves). The nozzle(s)
or valve(s) insthe fesdpine ase girsngedde-pmvidendnifeemdistriqutionof ie: isunsideated steam at
equal teperatyis ANd AEsRUIE It heanhore 1eng il plhe Rotary B Jhe superheated
steam thus comes into direct contact with the s ﬁc?sorganlc'ma‘ierla 5 25insite ﬂ%aeerort%?Vdrum dining
the process. FH& tilfinderSiRaetetippotels foriaines sfitibeairhoreprleskeins vesise|thiedsis accessories.
For smooth andeasiehieed.oidesnaval of dhrasalico ranic matesals b dhevataryedadracfitted inside
the pressure 556l e NhQlE RIFSSH 6:YERSAL 1B MOURAEd-0R UIing.OnsWivel SURRQL fhat 30 permits

tilting of the pressure vessel upwards or downwards, For feeding of the solid organic materials inside
the rotary chifth “AI& BRI A Fa SR iinsaeitel ﬁ?ﬂﬁéﬁ‘ﬂ?’ﬁf‘fﬁétfﬁﬂ‘@é" of 8 Parlte 16°60' angle from
its horizbhtaldeesitionaetd 8ohamndle withreitferitie Boogloithéthresstine sresselvei thddbeding or

removal portip.epempeeaiiianderending upandhe dipension.of e selid.organicimatetals to be fed in
the rotary drum. Durin groovﬁeg of the solid. gqglmc materials, the pressur vesselwtl-#tperforated
n the

urin th-oce ﬁ %or ¢ matert

rotary drum is maintaine & horfzontal position at T8 angle” HoWever, for ROM S&tforated rotary
drum, the préssyreizjesset bamiteecpboitioaet Bithetirr korizotialcated 80 armyling myenidahat Wangle or
at any suitabieaingteosfesiian.depending uporihereedsnk the Rreess. 19imianywivesemoval

20 contnuously filled with a liquid coolant of very. low vaporization content which in turn will

continuously cool the rotating shaft. The liquid coolant will be constantly recirculated.

The geared motor is coupled to the rotating shaft by a belt or chain drive vide pulley or chain
sprocket. The geared motor is mounted on supports bolted or welded ot by any other fastening
25  means to the outer wall of the sealed dish end of the pressure vessel. RPM of the rotating shaft is
regulated by varying either the speed of the geared motor or the dimensions of the pulley or

chain sprocket.

The steam supetheater is not an integral part of the apparatus. The steam superheater performs
30  the function of raising the temperature of steam between 200°C to 750°C. In the apparatus,
supetheated steam generated from the steam superheater is at temperatures 450-750°C which

flows through the feed pipe inside the pressure vessel and further through nozzle(s) or valve(s).



5: of the solid organic materials, the whole pressure vessel is tilted downward in the range of 30’
angle to 60" an.ght from its horizontal position at 180' angle. The cylindrical rollers are designed to
support and keep the conical mouth end of the rotary drum centrally aligned for the rotary drum to
rotate freely igsids thefifgssure Vessel. The 10 cylindrical rollers are fittg@ﬁ&&go%%oi%ide walls of the
pressure vessel se a.s to share and balance the load of the rotary drum with the solid organic
materials to ensure smooth rotation of the rotary dram. The material of cylindrical rollers are designed
to withstand ABRINEH 1BHES grrBsidtankate bt veare dpshesr ftguatebingsrature,
pressure ancatlerdshemical ohageseactiens. Thel Hevopengrtiose deamighingad atthe edge of the
pressure vesggliR.facilitaie feadipg, oLIemavad %Lé@éigngf;gmaiwk@éﬁfg%ffe&@w&mqm sion into or
from the rotary c;[u ._Hodwe;‘ver, for f.eedipg or removal of solid organic materials of smaller dimension,
the open or clo8e @507 Hias & FE&aig Siremoval port with connecting chute at its centre. The open or
close doér is 20 designed to prevent any leakages under high pressure or temperature. The material
of constructiomotdhae gran @relose doplis sitharmilthaastainiass steelof thick-walled metal with a

non-corrosive, heat and agid resistant inner lining to withstand high temperatyre and pressure. The
outer of the c?hénﬁ’%ere%gg)é %}(%gr“?s%ﬁg?#gsﬂf | Hgﬁfg%e"‘a’,g‘\{v‘v’ffﬁ t é%%?a% S(S:Lérrea‘fnslsfﬁgié’rc ”Bﬁgn ffgf‘é with
protective clABUIMY BIEaVetnty. D5 PrEntdddify siPrleioyil pertiscerittans)letchese h the open or
close door oftihe:Bressusel\Vibssetd Drevfertling ortapowa pant isifofaaiitateoebickyamntteasier feeding
or remoygl of 30lid Qroaniamaterials.alem 'régmergéggrmide the rotary drum, The feeding or
removal port has a retractablé connecting chute to link or connect the conical mouth end of the rotary
dram 30 through which the solid organic materials tlows. The door of the feeding or removal port is
designed to Withstarhd high ténhperaturdopretsung drehhas @sdding mieckamisindgddpreévent 217ty
leakages. The 99qqn%@pgmsm@mmgyﬁa@ﬁ%!ﬂmmmﬁ whase diamatenwill be less than

the diameter of the conical mouth of ths1 rotary drum so lat it 0es notlh?m%(;:-rt e free rotation of the
rotary drum dUARF FEedihg Brfemaval Of the Saiid By hitReats iafsV THie 'E3fh iy Bhute is of
retractable tygseforats! o facilitane Threldnsk e tireskrinthes fhediny roiterhtvalart-fmdetheteonical mouth
end of the rotay dedimdonsiagafaesting:eideanavakiof tbe selich euganis matgtialsenlytheconnecting

chute is liked, Ip.hg gage.pl-non-priierated rotary. drum, urﬁép%rpﬁ%crgﬁign& ol the sglid grganic
materials, the connecting chute is retracted inside this feeding or removal pgrt 50°as 15 allow the
reaction gas&&™S 18G5 BB HobEpETSEted intarv drum for evacuation from the pressure vessel

through the gas exit pipe. The material of the connecting chute is either mild or stainless steel or any

other magerial,capakle ef-withsianding heavierlnads.argdLesiRIance 1R ANTasion  wsaf& tear, metal
fatigue, temﬁ%ggjﬁehprﬁssugethanfd %ther cizjeg\itgal r aclg eactions, 15The preslsure safety valve(s)
axe mounted On the Pressure VESEE! RS SATEJUAN (RS B AF TS ORT B B Eiva s iire build-up
during its operatiel. Thedye® exitlyigesis fitredronthesstadeprdich entbob thepradsupé Jessel.. It may
also be locategdanihe autenoitheprpsstie vasselswalk Reastion.gases ggpesaieokduring the process
exits from the, presere yessatirough.hisgas exit pipe- Ihe. cuiietyaligislifited.f fhe gas exit
pipe mounted on the pressure. vessel, R.eaedon gases exits ,

25  inside the rotary drum during the process.

The tlting or swivel support is for tlting of the whole pressure vessel and its accessories. For
smooth and easier feed or temoval of the solid organic materials in the rotary drum fitted inside

the pressure vessel, the whole pressure vessel is mounted on tilting or swivel support that

30 permits tilting of the pressure vessel upwards or downwards. For feeding of the solid organic
materials inside the rotary drum, the pressure vessel will be tilted upwards in the range of 30°

angle to 60° angle from its horizontal position at 180° angle with either the door of the pressure

. vessel or the feeding or removal port in open position depending upon the dimension of the

solid organic materials to be fed in the rotary drum.



20 from the pressure yersel via the outlet valve(s). The oudet valve(s) regulates the pressure and, flow
of reaction gases generated during the process of the solid organic materials. The gas treatment unit
is not an integral pan of this apparatus. Reaction gases generated in the apparatus during the process
axe treated in “';p)igo;lljor)(i)t_,sflbrseatment of reaction gases varies depending upQn, /tlklllezor(])%dqr)? or guantity or
type of solid organic fRaterials loaded and the process adopted. The 25 pressure gauZ;e(s) indicates
the pressure level in the pressure vessel and can be mounted on the outer wail of the pressure vessel.
The processify SRIAES Rk Ad RS ferehlidbedByHe Fea iy esPiesrasE drayiuge(s). The
temperature imédicater$) drelotated.pornitreaolize? wight. ol dhevpressuse-messekdlempearatyre indicator(s)

provide the reqdings.af shetemperais.of the-Feaclion gasesses sipam oLsupsrhiratgd steam inside

the pressure vessel., Tl'lfe "% cessing of solid 30or artgc madterials is regulated by the Teadings of the
S |

temperature iHdICatorRSs. TAE PrBSartinRATOR oV Ae s 5Yote REF6P cOmatting sofia*arganic
materialsiintorEdibenibpaetivatedriesr Borwhabmpprisirgy the! stapsiofotitting! thelpressere #&ssel having
thermal insulatignatongnwishits @arsesades suppRare@onga tilting or swivel support; feeding the solid
organic materials to be processed through the feeding or removal port via the connecting chute into
the perforated or non-perforated rotary. drum encased inside the pressure vessel; realigning the
pressure vesset wlitslivaixdntakpokitipndvherptie: pedidratetarnion-perforaitdfiratargasam is frilly
loaded with the,solid eiganig.raaterials  feeding.0as afsteam,inside the Rressure.yesseldill the entire
air insid? the§£§§%%rer:?ﬁe§§rel '§t¥urr9ed out;,fieedilpg $ perheated stleam continuously via the inlet
valve ang thr O the Jead pipafittad With ROz Tes Brvahiat ais e par o ratad ot HiRperforated
rotary drum tRgdeemiribeinteaifeet cortaet soith Arerioliverdarmcmaterialethrotating donstantly the
perforated or-aan-pemoratedrataty srmby-geaned motasiwith beltiokehaingdrivecaupiad to the
rotating shaft,qr.gnsuring.Lpiform, direel. coniadt hetween superheated 19 steam,and the solid organic
materials; evacuating continuously the géneratedreaction gas’eg from the pressure vessel through the
gas exit pipez\‘iig‘ﬂ"\‘énﬁ‘ﬂftlet valve to the gas treatment unit; unloading the processed material i.e,
carbon of activated carbon on completkin of the process from the perforated or non-perforated rotary
drum via the fgnge‘giggc Qslétg ang tﬂrouaght t&e fgedi g,or removal c1rt b tiiLting }he_pressure vessel
downwards and Upon maintaiiing bEoRtintious Fotation of the perforated of nen-partosated rotary
drum. The preseritiiatetidorizate orainglto thest Stemmisoditivert provitestan dpparfdewsifor converting
solid organic faatetiajsointarcasbersaidacimiechGashon sCArishgon, [HEssET @ vasseidsorizontally
mounted on Jling-QuAYESURRAILIL P B ARWR Il Movemants, 3 perforated folry 20 drum
having a conical mouth encased inside said pressure vessel; a sealed dish end’is attached to said
pressuréesSBisarbrie BRI rotatieRattis-mbEht S st the csmerarSaid Meale@dishtend; a geared
motor with betiremgitaincd threigcoupteddto: iaidtietatig shafievide:gpull ycbrataimspreaket; a steam
super heater for.gengiatingesuparheatad:sieam: atigast.ongnel yalvefited.19.53id.sealed dish end
for regulatin heated steam; at Ieas& ng nozzles 25 or valves is placed

he supe one feed pipe havi
below the W%BHE Té’tnegﬁf OF B perfSia é’ﬁrtgtérilﬂa%rﬁ’?saﬁega‘é'ft%rﬁ%%‘iﬂ%ﬁ&‘ﬁ% PBiteP'P8FSupporting and
keeping saidE8hieaFritLAdding oicsgidnperforated rotary drum centrally aligned for rotating freely
inside said pressure vessel; an open or dose door end at another end of said pressure veisel for
feeding or removing solid organjc materials of larger dimension into or from said perforated rotary
drum; a feedﬁlﬁ gere SUAFBOR! Rt 15E BT Saidhs PR o I Mice e fdets feeding solid
organic mateYiaksloflsniaterdimensigrpinside saibtpedorated rotaryecivmacomaegtingdchute ,having
smaller diametghithansaidsoniesl mauth.of-saidRedaratedrotary.dim for facilitating, free rotation of

said perforated rot Yy drum during feeding or removal of theﬁ.olid qlr%anicmterials;ﬁleast one
retracta connectn c(l] te to or connect the c?rflc out na of. é € rota. .
pressure safety valve is mourited on said pressure vesseél to safeguard said apparatis from excessive

pressuréobuiféia‘pg'auﬁﬁﬁ %d@&%ﬁi’c matertals flows. The door of the feeding or removal port is

designed to withstand high temperarure, pressure and has a sealing mechanism to prevent any

leakages.



a gas exit pipe is fitted on said sealed dish end for out flow of reaction, gases generated from said
pressure vessel; at least one outlet valve fitted to said gas exit pipe for regulating the pressure and
flow of reaction gases generated chiring the processing of the solid organic materials, a gas treatment
unit for treatingdheigesrogted reaction gases; at least one pressure gauge-ispRpanige.en the outer
wiliti of said pressure vessel for indicating the pressure level in said pressure vessel; and at least one
temperature ipdicator is modnted on;the opter V\{all Qfoﬁi‘g Jressu %r\’tﬁ?rsﬂufgﬂ 'igsgit atiqg the

€, connec 'g 5 a hollow ndric S;Elé) i e
temperature oldie gas o Steam or super eatecf am inside said. pressure vessel. e present

invention accBERY 86 e SO AT EhfSoRmEst frevidebaal dsparabaener hioftsrnvertngtsolid organic
materials intobeasbondamadtivgl éddiip Boancanmprisingiddaresssenes Jek Rotizomigalyumaunted on clang
or swivel suppqetfor4P Snd HRUANING MOXAMERIS HRANRETARIEH RN, Aiym haying a conical

mouth, epcased inside said pressure vessel; a scaled dish end is attached to said pressure vessel at
one end:’a rdPSHRSEhRKIS KBtiNtEE de ties desites rremmyd ehieralgivsric RS Bfor 'vith belt or
chain drive isoougleglctosaidinisthting shaft vide | 5 pulley Of chain sprocket; a steam super heater for
generating superheated steam; at least one inlet valve fitted to said sealed dish end for regulating the
super heated steam; at_feast ope feed pipe having nozzles. or valves inside said non-perforated rotary
drum is placcéa t§% fhe é’gﬁf’rrépc?f%gf cﬁot'gfﬁl%msrﬁa %‘ﬁ extetit OG %%oﬁh%%‘Tér%atﬁrﬁ%%it & of said
non-perforat&erpstary drtifrs saitFhederigipaciseehioprnatiminslibatetP v pre\enthsanswmission of hear and
remainsi statienasy;cat igass 246h paoextinesiaglrolief-for supperting andkeepingssaigheagical mouth end
of said non-pgrforated rotanydrum.canirally aligned.fof folting freqly inside said.presgure vessel; an
open or close door end’gt another end of said pressure vessel for feedtl-ng or removing dolid organic
materials of [HR§EFAIfENSRIET6 B ERTeRiFSh - pettors st TBRFy AR feBaity BFremoval port
centrally located! 6nigaiceopentor,¢lesedeot ehd forieddingisetidiorganic materials of smaller 25
dimension inside said non-perforated rotary drum: a connecting chute having smaller diameter than
said corliézal outh of sai norwoerforated rotary drum for facil'tahrig Free rotation of said
non-perforatdTBiary ity daring fEelfty 6t RMEVATSIHE S3Iid BIFART RARMBES SPRasr one
pressure safetseviiversserobnitee orcisaits pressare Nesse bt mafeyliadiosdid splpdrkiusfrom excessive
pressure builg-up peldsing-itsaperationkagasalRipe isfittednnpsaid-scaled Wishrend.30 for out flow
of reaction gases gencraled.rom said pressire vessel atleash ane aullel valve, fiedjo said gas exit
pipe for regu%tlné the pressure and flow o reactlonpgases generateé durlﬁg the Blpobes%‘ing of the
solid Organi@tHetE4e & G trokementimProPeieadmy the Rjeseratessrrfeeting guseditat least one
pressurgigaugenishmpinted esstheaotitesutall of ggid peessireessetdaitndiegitaguaedaressure level in
said pressurgyessel,and ahdeashone Jemagray r{ﬁa&qgcg#%gssomowgsﬁg R Lha.oyigr wall of said

pressure vessel for indicating the temperature of the gas or stream or superheated steam inside said
pressure vesSa S H SRR GFHHRa-HPA i AP RV RM A GRSE°R 56 T BTRRE OIS TRVEAHDN will become
more clearly &yppatent-from trarfelidveingsdeschistionnwbichaefersste thizsabpomipanyinghdrawings given
as non-restrigfive examples enlyRnsk inwhichiL0Rigwe lJllstrates,the-drent Msyeof the apparatus for
converting sqld graanie matsrials into, carbon.or ackivated carbon havina,perforated rofary drum
according to'first entbGdiment. and igure demonstrates the front view of the apparatus for
converting sGHEOFgRAICTARETAS TAKS cARB GrP e aRaivatati curpRih RETHAY HorspEeR: Patdd rotary drum
according tosetopot bemoodiment: Detadedndesertpiidafthepletereshamnbagimentst Referring to
figure 1, to preventhgaldQss: m&spM@ﬂs’%@m@vﬂl{gtﬁgg&%ﬁg@d&'ﬁa %ﬁ%@r&)@xﬂﬁg on the outer

walil, of the pressure vessel |. Before feeding of the solid organic materials, the whole pressure vessel

1 along with &AL 8EE et @TorRsd 614 Tty s sWRRrSYppsrtel 0 hs Ptettiswarailin the range of
30" angl®to 6Gamnrgtetfromiitsdibtizontdlepositign aihd 80 angteicBiomthe open or dose door end of the
pressure vessel 12, the solid organic materials is fed through. the feeding or removal port 13 via the
connecting C,l[‘]l_ll,lte 14 into the Eerforcellted rotar

e present inventioh provides a procesy for converting solid organic materials into carbon or
activated carbon, comprisiig the steps of: tilting the pressure vessel having thermal insulation

along with its accessories supported on a tilting ot swivel support; feeding the solid organic



2.5 drum 3 encased inside the pressure vessel |. During feeding of the solid organic materials, the
rotation of the perforated rotary drum 3 is maintained at a specified RPM so as to facilitate uniform
feed of the solid organic materials throughout the Length of the perforated rotary chum 3. Rotation of
the perforateqy@tanyskm 3 is by geared motor with belt or chain &hit 6 gaypled i the fotating shaft 5.
The outer end of the rotating shaft 5 housed at centre of the sealed dish 30 end 4 of the pressure
vessel | is cou tI%%Ilto t%gégeare moto \ﬁ/}lti} zdell‘t or chain drive 6. t‘ghe inner end of the rotating shaft 5
is coupled toThe seafed énd of the perforated rotary aram 8. The gfand sf e Totatiig Shaft 5 is well
sealed to PrevenptdysteatrPefguslicekagtsreverriddertighepressuracsiy cotistmat heat is
developed dyeirgerocassing abibenaoficsarganiennsalgadls.tbithenappaiatusd hengeatapievent the
rotating shaft,f Qm.eeieing: (Brolaing shall.>ansliseatng. onhpuang. s censtaniy cooled by a
cooling mechanism. After the solid organic materials i %oaded into the perforated rotary drum 3, the
door of the fERUREOITEIHGVAR BETES IS WdsRUATGINM tEF{Paveritsry | S5KAGRYBIYaE BF steam even
under high. phessereaiwhen!thegberforadgibedtary dirtimpz3lds duthvto ade chavitfdhe:otidoorganic
materials, thg pressureyeseehlis e:Rligned dets-hotzantaknosition atHR: angle.Gas or steam at a
temperature of 1209 Eg 200 *Ct idsradmit_ted inséige the pressyre vesdsel % till thebelntire ir inside the
pressure vesSar 1 plF e BT AL S sHRaate dEa i Wit BEe e Tah g o450 to 750C
generated frénvtrewtedne siperhémehaf iStivoprfed viifthe itet caivelshgwhichredeatetes the flow of
superhgatedsaigamdhrough thedeeshpipg; itted Wi ROZHR(S) QF Yalrels) Sictdh edeeddipe fitted with
nozzle(s) or valve(s) 9 i.s anchored below the perforated rotary drum 3 inside the pressure vessel 1.
The gap betv\t\{/qeee%r ‘_gtsﬁ)lét?e‘ées erl)i%péoﬁﬁ% {C/vﬁ?hs 3)8351825 ‘%}%ai’\?g?%% ‘and t ee%fer%?‘%?éf r%ntléiry dram 15 3
will be as mititeetit s PRESHBIE Ser 58 d reftERaniAS EART A BRI AV S ottt 6f Sigtrneated steam
(With minimatdessebheatiadith the sofichaiganic materalshn dhaqerforatechsdtarpghute: 3. The
Superheatedéé&@g] dhusdlowing. from iheferd R, fited with,RegZ&(Sher ¥aly§iahdingpters into the

perforated rotary dram 3 (thro%gh the perforated mesh or screen) thus coming into direct contact with
the solid org AME AL H & H BFHEFARSLP T S08F) HANT S RBAHLAs to 20 rotate at 1 to 10 RPM during
the process with the continuous flow of superheated steam through the solid organic materials. The

constant rotatipnyaftheiRestrated katany diumsSalbbdonld RINad enswasuniore dirget contact of the
solid organic.ma erials with superheated steam. The REM uaries depending ypon the fype and nature
of the solid organicmaterial to he processec?. ﬁtgdl'f"le reactio ol?%hepsuperhea ed stéam’with the solid
organic matefaiteherritttecsoer dryapmet ieatetiane FRocatsemerweavASd E4rErOTHe reaction
gasi-ii gEnerates viningatheiplocess aiaseo it aishravacuatesfiomdthiehpressutecvaessel 1. The
reaction gases aie exited trough the.gasexitinieg +6.viadhaiRuilstcalvels)Az iaihg.gas treatment

unit 18. The outlet calve(s) 17 is designed to regulate the flow of reaction gases to the gas treatment

unit 18 and &6t FEGIAE 35'tHS HrESSHRE i tREPITRE G veakRa MHEpatiamleusorritte type of
process adoptegkdheswirolemprbdegsstis gegriatedubylcont! olting thieapressuie ahd thedemperature with
the help of r%%ﬁ%@&iy@Aﬁﬂi&@t%ﬁrtg%la&ége%%%@%w&{%%% and.lemperatpie iIndicatertss 20. A
pressur%safety Xalve(sl) 13 ti)slmoﬂlet(?1 1i h F of stid.nerfarated t-(gg ressure ves%§eJn.1 foo safeguard
the apparatu® frotiy exeéssive predsure band-up diring ite Gperation After CompIetion 6f the process,
the solid orgariie: fratepimsits wdlberdind wd thricdonpisbing Chuterddoaird hiroughrttrerfediding or removal
port 13 by difingdhe-presstle-vpsnabd dovyrsardsdiew anrgeaial0 wmetta hangledtom its
horizontal position a1, 480", angle apditipon maintaining sontinuqus fetaton.ofihe, perforated rotary
dram 3. The size o?p.erforatlons in the perforatedrotary drum varies in accordance with the nature or
type of solid Br§amciARERASIBE SrovesSsding AR fEEThisE GitheRoL G bIAMPETY need not 10
necessafily biviocateddefondhingesfidratedicotarydsumshaikcdimbeiat anyecothéptoated point
depending upon-the.size obthes Qﬁ‘&?ethlﬁvi@%ﬁ%‘éﬂ RiRg.ReechnAlinecassaLly.Be ip &;gtraight tine but
can also he in a}zi zag manner, The _feedi?g port,. conpe_ctin chuée shO\éth indFi,gurfe . is to facilitate
reeding of sdiid %?ge AR STERAR S ST HGirRERH SEOP S S Org SR HALSHAR BFi%¥ger dimension,
the feeding porteardcohectid ciurie vanide dispensedrwithrardefeading amitSichvarging of the solid
organic mategials:canshe ene-hyspaenpa-ihe conicalmeouth-of thepesforatedirotppseium, The mouth
of the perforated rotary drum need not necessarily be conical in shaped. The size of the apparatus is
related to the quantity of solid organic materials to be processed. The number of valves, gauges,
indicators mounted depends on the size of the apparatus.
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20 Referring to figure 2, to prevent heat loss, thermal insulation with protective dadthrag 2 is provided
on the outer wall of the pressure vessel |. Before feeding of the solid organic materials, the whole
pressure vessel 1 along with its accessories supported on a tilting or swivel support 10 is thted
upwards in thg sapag@0" angle to 60" angle from its horizontal position,at48Q,8pa)8,,25 From the
open or dose door end of the pressure vessel. 12, the soli.d organic materials is fed through the

feeding or removal port 13 via the connecting chyute 14 into the non-perforated rotary drum 3 encased
par 133 the connectipg chyfe Lt in ;

inside the pra<atifs VRS S T Doty fSaHing f eSSt STy A AR SHSI € TRA FO LMD SF the
non-perforat@eErotanedrbing 845 avratntai melek dttedsp ecifisnd RPNPsérasddfaeititateesmifomd feed, of the
solid OrganicimataTialsddi eughouithedength oltbenoperfaatedBSomakas yaeim;| Retation of the
non-perforated rotary drum 3 is.by geared motor with belt or chain drive 6 coupled to the rousting shatft
5. The outer end of %ﬁléutroct’étir?ag_ S%Vla t & %ﬁ%eéf“é? %%ﬁ_%?%s’(f teaéts%lglgﬁsaigmuﬁg 3'cf tﬁtégpressure
vessel./ i$ cotiplBUtg e abrad rifoter Wit BeiterrarhamyssereThd ifrfaf ere et tiestotating shaft 5

is coupled toatheasealednencrptthenionperirated e tatyidromSwiosnaapesiocatestidiim 3, the
rotating shaft ;has oas QfL.SLEAM oF LpeTheRlar steam. faed pipg fitied With.naz2le(s) or valve(s) 9

running through its centre which further extends to the inside of the nontalbrated rotary &urn. 3. The
gas or steam or superheated steam feed pipe (without nozzles or valves) 9 inside the rotating shaft 5
is thermally inkelatedrto prevem ampifansmigsionofiheatttodiventotatindeshaft:brandal&o remains
stationary in itspesiiepud fig.gland:eftha sotating shall ads welseslgdiinrevantanysteam or gas
leakages even .ug][cligja_'l%hrilg‘;or‘lJ QDressure. As constant hoeraE.irs lgeyﬂ%%d uring1 gre(l)nce%%sing of the solid
organic matenials in the apparatus,uhénce to pre At the l%tatlng Shart & from selzinag;%e rotating shaft
5 and its beatii§BichRISThETCAHSEhIRPcH stedth olsyseddpdfine mheenanisnicifrerteigolid orgamc
materials is leatieairtedhesnan-perforaiethrotanadrumdinthe daometdhe feedinrg@nrempoval port 13 is

closed tight'ységea@y@@&a@qyélsgh@g&&Q&ml%ﬂgamvsfas %5\%%@%%%&%@%“&& the

non-perforated rotary drum 3 is fully loaded with the solid organic 5 materials, the pressure vessel tis
re-alignédl toRtSWSAiZBHRAPIRSEHIGH S B abiglE. ‘es45 6rERs At AR 4t FPEr 4TS S BUE . to 200C is
admitted insidérthetptessudsauesséihletdl theenititesairdnsidethepressurelavessel feid pigrged out.
Superheated,sigamowith terapeLatiie apginglem 4040 Ludensrated framdhe steam superheater
7 is then fed vita the ﬁLn(lrtet véalvet:g?(} 8 which r glulaﬁelzs thde npwgf su_perfheat d steam thro_%;h the feed
pipe fitted with hoze(s) or Vaivelsy 9- 28 The féed Bipe Tittéd Wi Hozz ‘é%j’%? vaive()“e extends
through the destidrefitiiesTothrimg riit SHttotherrorspetfor dtedindteryitirummBoarheatdresa of contact
betweendhe eed pipe-fitteidwithsagezintShanvagive (a) and theuaolic eganisonatatalsdn the

non-perforatedtotay deymi WikBe: S TINMUT) 25 955RIe. 20.38.10.1endet instantgnd effective

contact of superheated steam (With minimal’loss of heat) with the solid organic matenials in the

non-perforatétfrBtaRy UM BomHE RisemestddEEsfr s roning Rihriraifesessivedfitted with
nozzle(s) or radwe (Gh&rentersdnio floe nan - perigratec dotanyyddum; 3: thudirgomingnintd pitect contact with

the solid Ofg@Qiﬁam%ﬁﬂ@ésoﬁgam@p@%fQ%E@&Q&?%‘EPFQMQHA@ Sigontinuestotetate ail to 10 RPM
dunrag Et;e process with

ension inside said non-perforated rotary drum; a connecting chute having smaller diameter

than said conical mouth of said non-perforated rotary drum for facilitating free rotation of said
non-perforated rotary drum during feeding or removal of the solid organic materials; at least one
pressure safety valve is mounted on said pressure vessel to safeguard said apparatus from
excessive pressure build-up during its operation; a gas exit pipe is fitted on said sealed dish end

30  for out flow of reaction gases generated from said pressure vessel; at least one outlet valve fitted
to said gas exit pipe for regulating the pressure and flow of reaction gases generated during the
processing of the solid organic materials; a gas treatment unit for treating the generated reaction
gases; at least one pressure gauge is mounted on the outer wall of said pressure vessel for

indicating the pressure level in said pressure vessel; and at least one temperature indicator is

10



the continuous flow of superheated steam through the solid organic materials. The consent rotation of
the non-perforated rotary drum 3 at 1 to 10 RPM ensures uniform direct contact of the solid organic
materials with superheated steam. The reaction of the superheated steam with the solid organic
material convigrts,§ ,SPJid organic ma‘gerials into carbon or activated CarQQ?HNQBUﬁ()B‘ﬁ?{%iO” gases
generated during the process are continuously evacuated from the prs- tire vessel 1. The reaction
gases are exited througrlljthe gas xi} PiQe 16 via thelofutl_et ,val_veg) 17 to the gas treatment unit 1.8.
The outlet vaNa[Sj 1 i §SLIgnEd (& FAg RSt ThE TS Bt PSRN JaSBE A e G a% #¥atment unit 18
and 2.15Q tostesglatentisdprebsene insitheyptessiwe Ywedsel 1 depending upon the type of process
adopted. The whole process is regulated by controlling the pressure and the temperature with the help
of respective indicators i.e. pressure gauge(s) 19 and temperature indicator(s) 20. A pressure safety
valve(s) 45 is mounted In the pressure vessel 1 to safeguard the apparatus from O excessive pressure
build-up during its operation. After completion of the process, the solid organic materials is unloaded
via the connegfingichisig.L dand.thieuahuth. s feeding:0ryesavalrotd3 by titing e nrgssure vessel |
downwards irtn Hle.rané]e of 30 arg?c:lﬁ.te' 60'tan le from its ,horidzxontal position, at 180'.angle and upon
maintaining cOntNuous rotation of the non-- perforated rotary Chunt 38 e Tea2tion of the superheated
steam with thesasetiet, cotpensieribitérials is wholly under endothermic conditions the process being
oxygen-free. Depending upon the nature or quantity or type of the material to be processed, the
position of the.non-perforated d can either be horizontally, at 18Q: angle.or vertically aligned at 90'
angle or](gt, a% uéetﬁe@ussﬁﬁ%f)lteea%%%} w eﬁeoge}aé% a[gﬁ%rea?gfrg)(f \?ﬁiﬁeﬁﬁzﬁ‘g‘(‘&gf I\lllél\r;]eafes'—)m%\é?}é?e the non- 20
perforated rofARPHAGATHEEH AGPhELEsRTIG e ardramtremiesin karakediperined zigzag manner.
The length of feed pipe at the entry point of the non-perforated rotary drum need not necessarily be
extended msﬁg&bs Qan:Rerforated Jatary, drum . Hutcasven. bedesiicted at the.entry.point itself or

can he varied depending upon the nature or quantity or type of the material to he processed. The
feeding port, Coile&ing CHte SAGRH ﬁ’\aﬁéu%"ﬁ?}éﬁ“’fﬁ%ﬂﬁ%@' feBtih g SPIRES o, &1y8hic materials
smaller ir¥ dirsehsigrenFor solid organic materials of larger dimension, the feeding port and connecting
chute can he dispensed with and feeding or charging of the solid organic materials can be done by
opening the conical mouth of the non-perforated rotary drum. Mouth of the non-perforated rotary dram
need not necBEel REREtcAMnPEHEFEFPREEEE of the apparatus is related to the quantity of solid
organic materials to be processed. The number of 30 vah-es, gauges, indicators mounted depends on

the size of thﬁe?%gaagra(t)u;.u'lr'p process and apdgsar%tus for cqonverting solid orgaulé:dlrtpaEelrslals into

to  hi to_prevent. heat al insulation wi rotectl
carbon or activatedcarbn is alsotised in the was i | processing In u%try. eference numerals:

1.Presstife vessilesm tirervrrarinsefdioprsiites prosebttive atderting Toipreidarmevessatids, Rotary drum
(perforated &inothfle Harated-uithicosigalmpuibsdriSaatpd-disbrend:is. Ratatingushadt;: 6. Geared

motor with belt gt chAiRdrive.comples a-g IQlaRg.shaft 1 07 Sisan SuReIheAIgs-(ngn-integral part);
From the open or close door end of the pressure vessel 12, the solid organic materials is fed
through the feeding or removal port 13 via the connecting chute 14 into the petforated rotary
25  drum 3 encased inside the pressute vessel 1. Duting feeding of the solid organic materials, the
rotation of the perforated rotar-y drum 3 is maintained at a spe’ciﬁed RPM so as to facilitate
uniform feed of the solid organic materials throughout the length of the perforated rotary drum
3. Rotation of the perforated rotary drum 3 is by geared motor with belt or chain drive 6 coupled
to the rotating shaft 5. The outer end of the rotating shaft 5 housed at centre of the sealed dish
30 end 4 of the pressure vessel 1 is coupled to the geared motor with belt or chain drive 6. The
inner end of the rotating shaft 5 is coupled to the sealed end of the perforated rotary drum 3.
The gland of the rotating shaft 5 is well sealed to prevent any steam or gas leakages even under

high pressure.



3.Inlet valve(s) for gas or steam or superheated steam; 9. Feed pipe fitted with nozzle(s) or valve(s)
[inside prissure vessel]; 10. Tilting or swivel support for tilting of the whole pressure vessel along with
its accessories; 1511.Cylindrical rollers; 12. Open or dose door end of the pressure vessel; 13.

Feeding or remoy, I ROLtnd4- Connecting chute; 15. Pressure safety valv Ig‘%%x 053(;173 emit pipe;
17. Outlet valve(s fooragas exit; 18. Gas treatment unit (a separate unit) 1s i ressgre géuger,* 20.

Temperature d‘{ndicagor(ﬁ). 25 c;I'h ugg ghe present.inv%%ion was shown al‘l{j ,deislcribed with reference to
the .preferred RTAOHIMEALS, SUERPre HRaRdIy fititPAvacoP e (SPAS SR TRUE AHSH EREUPE not to be
consumed aghfitrititiearehefeoParitevhtibb & rnodificatibny bfithehpficsentiinbentiparwilise apparent to
those skilled indheaity boigdheyefesginohiatends dithattbe-prasentdavention hadimitesd e the 31)
disclosed embodiments or details thereof, and.the present invention. includes, all variations and/or
aernative o e e rt E L e atended
WO 2)1 165833&319@'365@{] BFOUCerR even under high pressure. en the perforated rotary drum 3 is

fully loaded with the solid organic materials; the pressure vessel 1 is re-aligned to its hotizontal
position at 180° angle. Gas or steam at a temperature of 120°C to 200 °C is admitted inside the
pressure vessel 1 till the entire air inside the pressure vessel 1 is purged out. The superheated
steam with temperature ranging from 450 to 750°C generated from the steam supetheater 7 is
10 then fed via the inlet valve(s) 8 which regulates the flow of superheated steam through the feed
pipe fitted with nozzle(s) or valve(s) 9. The feed pipe fitted with nozzle(s) or valve(s) 9 is

anchored below the perforated rotary drum 3 inside the pressure vessel 1.

The gap between the feed pipe fitted with nozzle(s) or valve(s) 9 and the perforated rotary drum
15 3 will be as minimum as possible so as to render instant and effective contact of superheated
steam (with minimal loss of heat) with the solid ‘organic matetials in the perforated rotary drum
3. The superheated steam thus flowing from the feed pipe fitted with nozzle(s) or valve(s) 9
enters into the perforated rotary drum 3 (through the perforated mesh or screen) thus coming
into direct contact with the solid organic materials. The perforated rotary drum 3 continues to
20  rotate at 1 to 10 RPM duting the process with the continuous flow of superheated steam through
the solid organic materals. The constant rotation of the perforated rotary drum 3 at 1 to 10 RPM,
ensures uniform direct contact of the solid organic materials with superheated steam. The RPM

varies depending upon the type and nature of the solid organic material to be processed.

25  The reaction of the superheated steam with the solid organic material converts the solid organic
materials into carbon or activated carbon. The reaction gases generated during the process are
continuously evacuated from the pressure vessel 1. The reaction gases are exited through the gas
exit pipe 16 via the outlet valve(s) 17 to the gas treatment unit 18. The outlet valve(s) 17 is
designed to regulate the flow of reaction gases to the gas treatment unit 18 and also to regulate

30  the pressure in the pressure vessel 1 depending upon the type of process adopted. The whole
process is regulated by controlling the pressure and the temperature with the help of respective |

indicators 1.e., pressure gauge(s) 19 and temperature indicator(s) 20.

12



AMENDED CLAIMS received by the International Bureau on 04 March 2010 (04.03.2010) A proems br
convert-Mg solid organicwails into carbon or acd rated carbon, compaisinr, the steps of 5:: (1)tilting
upwards the pressure vessel having feermal insinadon along with .ts acceasories supported on a tilting

or swivel suppast@)iegeing the solid organic triate.dal5 to be processed, traudhs g fgeding or
removal. port via the connecting chute into the perforated or non-perforated rotary drum ersciteed

inside the ressure vessgl ypon ma tal |n contmuow rot ion gf the erfor?ted or
f SSLIL safe S unre esSsSure vesse f) r atus
nsn-perforated rotary rum reac gnlng pressure vesse 16 e onzo al ‘position when the

perfotated or%éﬁﬁ%érﬁm‘t@d%ﬁiw dﬂﬂ?glstsflﬂlyfkﬁaﬂeﬂfiﬁntlﬁpmﬁegendoérﬁam@qﬁatér?aﬁls{ﬂ{d)feed|ng gas
or stiann Sidedheipressiteiyesseldilihenentifg-sihingice tha:p;r&swgme&s&h&sgwhm%mrged out; 15

(e)feeding su g’%f heated sleam r%gs%‘:EevreQE’T]‘iaJ&E%%Q%%Jrr%med":f‘q tggIZ O, S, U, via the inlet
valve and through the feed pi e fitted with nozzles or valves-into the 2et-formed-or non-perforated
rotary drdm tha%zmalét?a&ﬂﬁeaétm SAEPIANES [RETeFE8ICOAEE JH TR SoT RSERAHITE enaterktl such
that the motiesraf dhensuperheated stmrrt with the solid Otgarde sterki  is wholly under oxygen-free
endothermic condition and the process is done at a pm isure ranging 20 &ern 1 co 5 ban
The size of perforations in the petforated rotary drum varies in accordance with the nature or
type of solid organic materials to be processed. The feed pipe with nozzle(s) ot valve(s) need not
[0 necessarily be located below the perforated rotary drum, but can be at any other located point
depending upon the size of the apparatus. The feed pipe need not necessarily be in a straight line
but can also be in a zigzag manner. The feeding port, connecting chute shown in Figure 1 is to
facilitate feeding of solid organic materials smaller in dimension. For solid organic materials of
larger dimension, the feeding port and connecting chute can be dispensed with and feeding and
15 charging of the solid organic materials can be done by opening the conical mouth of the
_ perforated rotary drum, The mouth of the petforated rotary drum need not necessarily be
conical in shaped. The size of the apparatus is related to the quantity of solid organic materials to
be processed. The number of valves, gauges, indicators mounted depends on the size of the
apparatus.
20
* Referring to figure 2, to prevent heat loss, tHermal insulation with protective cladding 2 is
provided on the outer wall of the pressure vessel 1. Before feeding of the solid organic materials,
the whole pressure vessel 1 along with its accessories supported on a tilting or swivel support 10
is dlted upwards in the range of 30° angle to 60° angle from its horizontal g;osition at 180° angle.
25  From the open or close door end of the pressure vessel 12, the solid organic materials is fed
through the feeding or removal port 13 via the connecting chute 14 into the non-perforated
rotary drum 3 encased inside the pressure vessel 1. During feeding of the solid organic materials,
the rotation of the. non-perforated rotary drum 3 is maintained at a specified RPM so as to
facilitate uniform feed of the solid organic materials throughout the length of the non-perforated
30  rotary drum 3. Rotation of the non-perforated rotary drum 3 is by geared motor with belt or

 chain drive 6 coupled to the rotating shaft 5.

The outer end of the rotating shaft 5 housed at centre of the sealed dish end 4 of the pressure

vessel 1 is coupled to the geared motor with belt or chain drive 6. The inner end of the rotating



(-1)rotating constantly the perforated or non-pinforared toter/ drum by geared belt or chain drive
coupled to the rotting shaft for ensuring irliforria direct contact between superheated steam and the
solid organic mateidals wileset the perforated or nc.n.perforated rotary drum is maintained in rotation

in the range of4 19:38sRGM, 25(g)evacuating continuously the generated,;gaclinR spses from the
pnnaure v ssel through the gas exit pipe via the outlet valve to the gas trmtment unit; (11)unloading the

processed material. ¢, catbon or adivaterl earban.on.somaletion al e, roots fiom. g perforated or

non-perforated rotary 1.inuri IS the oasinecnn4 chute fand through thc feeding or retirsoxral port by tilting

the pressure Y&8sglt Wrardaah U R RURFEar thUBas e &R T STt HE e Sted or
non-perforated votagy Thianing through&prace ssiaa foldimededniclaine bsvherénnmstefofaddthe p MS1E:ft

vessel along yith %@C@eﬁ@gt@%ﬁtunﬁ%mwﬁdﬁemst%rms@f ARRNOlRI0 L0 300lg Fom its
horizontal posm%n it 180* an%‘?e and in step (c) gressure vessel is realig nePI at 180" angle. 17 WO

2010(038408pB% Etéthtgegpg e e g ST

1ATRET S I L W eln af%antp () as or steam
admitted at tewmewh#e%m‘t‘/\fé@rrm %@Q@@t.l@%.wﬁ@m@bﬂséﬂé efaimeetimnSitmil Swherein at step

(e) superheated gﬁmr&tempyetagupﬂefgﬁgaﬁ@w %@&@:@QJ&M viadhedinletvalve and vide
the feed pipe &r? |th nozzles or v o the . per erl ted non ?Qu rflgrated rotary d.titura. 5,The

e
process as cfaimed in claim 1, whérein gts cfc,tep rated or fon 1(5 perforated

rotary dnarn @WE&‘E&@@%@%@M?‘}& theraige f 1%@@0@%%% H@ﬁ?éc’:‘e%?%%“@"aﬂ‘éfh in clSalltl 1,
whereinienting, proetiag isdegitated by control/ing the

After the solid organic materials is loaded into the non-perforated rotary drum 3, the door of the
feeding or removal port 13 is closed tightly to prevent any leakages of gas or steam even under
high pressure. When the non-petforated rotary drum 3 is fully loaded with the solid organic
15  materials, the pressure vessel 1 is re-aligned to its horizontal position at 180° angle. Gas or stcam
at a temperature of 120°C to 200°C is admitted inside the pressure vessel 1 till the entire air
inside the pressure vessel 1 is purged out. Superheated steam with temperature ranging from
450-750° C generated from the steam superheater 7 is then fed via the inlet valve(s) 8 which
tegulates the flow of guperheated steam through the feed pipe fitted with nozzle(s) or valve(s) 9.
20 .
The feed pipe fitted with nozzle(s) or valve(s) 9 extends through the centre of the rotating shaft
5 into the non-perforated rotary drum 3. The area of contact between the feed pipe fitted with
nozzle(s) or valve(s) 9 and the solid organic materials in the non-perforated rotary drum 3 will be
as minimum as possible so as to render instant and effective contact of superheated steam (with
25  minimal loss of heat) with the solid organic materials in the non-perforated rotary drum 3. The
supetheated steam thus flowing from the feed pipe fitted with nozzle(s) or valve(s) 9 enters into
. the non-perforated rotary drum 3 thus coming into direct contact with the solid organic

materials.

30  The non-perforated rotary drum 3 continues to rotate at 1 to 10 RPM during the process with
the continuous flow of superheated steam through the solid organic materials. The constant
rotation of the non-perforated rotary drum 3 at 1 to 10 RPM ensures uniform direct contact of
the solid organic materials with superheated steam. The reaction of the su\perheated steam with

the solid organic material converts the solid organic materials into carbon or activated carbon.

14



pressure and temperature with the help of respective indicators, 157,The process as claimed in c'aire
6, wherMii the efacienes: of the process aid the quality of the product are aintrolled by varying the
rotation of the perferated or fatal-pa related rotary drum, pressure or temperature of gas or steam or

super heated J \ygate of gas or steam or superheated stew b, ti lon_of the process
wholly onder ﬁ%.?@ﬁ%ﬁe% endothermic condition. 20 8.Asi apparatue fﬁ%ﬁ%@ﬁt@é@ Zﬁid organic

naatenals ham carbon or acti-rated carbon, comprising; = a pressure vessel h.oriematially mounted
on tilting or switel 3B SF FoR Tap Aid e GBI T ST R s £ BEHEratee riaPFiHim having a
conical moutheefridaséd natitdesaidupressdie Vizlbh4 gseatedigish endchacatliedtassaidipressure

vesselsi one @feighs rearm-geArGE MRtohMitIRLY or chaipHdve.is saunles.to sid.fotatie.g shatft ride
pulley or chai{cl) rzprocket . a rl%tati(?% shaft mpunted at the center of said s al(?ed Ish end and RPM

of said rotating 30Shalt & batween 1to 10" and & reguiated by Varying sitherife STEad% said geared
monis or the tBETHie figib AEIRsPItTE IR FOrdRaThosprovkens redastbhrraupdichabterdorgenerating
superheated fndfmaarai@-emperatuie heiween4b0ic: odsd6 stchthatseastion of thei superheated
steam with the g0lid organic fnatgziai is wholly under oxygicn-free endothermic condition And the
pressure maintained in the apparatus is in the 35ran.ge of 1 to 5 ban 18 et least one inlet valve fitted
to said sealed dish end for rcrlatht,g the %yet heated steam; at least one feed pipe having noezles or

valves is plantedehelowtiae. mhale iangih.ptsaidnpgzioriated fotany MMM the apparatus from

10 excessive pressure build-up during its operation. After completion of the process, the solid
organic materials is unloaded via the connecting chute 14 and through the feeding or removal
port 13 by tilting the pressure vessel 1 downwards in the range of 30° angle.to 60° angle from its
horizontal position at 180° angle and upon maintaining continuous rotation of the non-
perforated rotary drum 3. The reaction of the superheated steam with the solid organic materials

15 is wholly under endothermic conditions the process being oxygen-free.

Depending upon the nature or quantity or type of the materia] to be processed, the position of
the non-pertorated drum can either be horizontally at 180° angle or vertically aligned at 90° angle
or at any other suitable angle. The feed pipe fitted with nozzle(s) or valve(s) inside the non-
20  perforated rotary drum need not necessarily be in a straight line but can also be in a zigzag
manner. The length of feed pipe at the entry point of the non-perforated rotary drum need not
necessarily be extended inside the non-perforated rotary drum; but can even be restricted at the
entry point itself or can be varied depending upon the nature or quantity or type of the material
to be processed. The feeding port, connecting chute shown in Figure 2 is to facilitate feeding of
25  the solid organic materials smaller in dimension. For solid organic materials of larger dimension,
the teeding port and connecting chute can be dispensed with and feeding or charging of the solid
organic materials can be done by opening the conical mouth of the non-perforated rotary drum.
Mouth of the non-perforated rotaty drum need not necessarily be conical in shaped. The size of
the appat;itus'is related to the quantity of solid organic materials to be processed. The number of
30 wvalves, gauges, indicators mounted depends on the size of the apparatus. The process and
apparatus for converting solid organic materials into catbon or activated carbon is also used in

the waste processing industry.
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at least one cylindrical roller Eor mtpparidng and 'Keeping said conical month end of said 5pmfenared
rotary drum centrally aligned for teticitng freely inside said prtasure nasal; an open or close door end at
another end of said pressure vessel 63r feeding or removing solid organic materials into or from said
perforatexi rotagy,f{@Esss 2 feeding or removal port centrally located op-saic,QR%F,%4,dose eo.or end
for feeding or removing solid organic materials into o.. from said perforated roeny dnam 10a
conrieceng chute having smaller diameter than said coni-al month of said perforated &try titurn for
facilitating free rotation of said pen-tinted rotary drum ditdag feeding de removal of the solid organic,
materials; Refrfagstunfebrentsge safety valve is inOnnted on said ptessure vessel to .miegussici
said apparatus &ern excessive pressure build-up during its operation; 15a as ant pipe is fitted on said
sealed dish end foﬁeQSldka(%WeE’f ecaclion giaesgenerated from 'aid rireasare vessel; at least one
outlet valye fitted to said gas exit pipe for reguladng the presstt e and flow of reaction gases
Fuca-aLed ddring tﬁbeﬁ?dgd‘é%‘g?@ SR LB Orine [prRteiriE widfs fteattnelt Unit for minting the
generated =cum gdsesy 20at (padt-onbspressuregad getmetntedan)the miter wail of said pressure
vessel for indjcatingdhg gegsgire level in said pressure vessel; and at Sat one temperature
indicator mo%nted n the o&t&r wall of said prest me vessel for indicating the temperature of the gas or

steam or superhea e St8AM or reaction &lien inside said pressure vessel, 25 9,The apparatus as

elairned in cl&im 8,Gvrrefeinrouteh Salfacd ot davd jladalirehraggghg shaft;

10 7 Steam superheater (non-integral part);
8. Inlet valve(s) for gas or steam or superheated steam,;
9. Feed pipe fitted with nozzle(s) or valve(s) [inside pressure vessel];
10.  Tilding or swivel support for tilting of the whole pressure vessel along with its

accessofies;

15 11 Cylindrical rollers;

12. Open or close door end of the pressure vessel;
13. Feeding or removal port;
14. Connecting chute;

15. Pressure safety valve(s);
20  16. Gas exit pipe; ' '
17. Outlet valve(s) for gas exit;
18. Gas treatment unit (a separate unit);
19. Pressure gauge(s);

20. Temperature indicator(s).
25

Though the present invention was shown and described with reference to the preferred
embodiments, such are merely illustrative of the present invention and are not to be construed as
limitation thereof and various modifications of the present invention will be apparent to those
skilled in the art. It is therefore not intended that the present ‘invention be limited to the
30 disclosed embodiments or details thereof, and the present invention includes all variations
and/or alternative embodiments within the spirit and scope of the present invention as defined

by the appended claims:
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including sealed dish end, open or close door end are iarapped or covered witl, high density theremd
inn/Arlon with protrzthe cladding to prevent or reduce heat loss and extorts! danaagt, 3010.The
apparattii as claimed in claim 9, wherein said perfonttect rotary drum is mounted bonze:m.11:y with

one end seal ?3 Bged to said rotadng shaft and the other sad Slp @\6 gﬂrlcal rollers to
rotate freely inside saic pressure vessel and said petforated ,.otary drum |s a cylindrically shaped drum

made of perforated sheet or mesh. 19 WO 2Q4/Qp34P8 L &g\ 2008/000774 itThe apparatus as
claimed in claim 10 WhigiR §'6, ARBY IR ARATSAP MIGRA U BRTRIARSHARYA64BABf said pressure

vessel is kept minimum and oné end of said perforated rotary drum is sealed and connected or
coupled to said rotating shaft and other end of said conical mouth end of said perforated rotary drum is

for feeling or temoval bssiid ataniemgtesialsiitorat-fom.saidparforated rglarydym. 12.Tie
apparatus asclapnadg la.Glapebd 1, ,wherein the mlter end of said tQiltitl;;;; shaft housed at rhe came of
the aealegl dl&] endd %@B@ﬁﬁu@e\s’s‘?ﬁs?ls@ aid gearid motor with belt or chain drive and
Melons end of said rotat hatft Is couple é e""&“ ol a o omidc) ﬁ&ﬁo‘i‘a’t@dﬁ%ﬁ&ry drum and
the gland of SSE¥SHMAG §%‘3¥1"1§s§§’ é‘d’%’brevent lealage.s of gas or steam or superheated steam or
=CUM} gase§UndérHighthredismamaitdseiiiiomting shaf isicogs ey aapledsaoping mechloisra
to prevent froma seaxingdidgi n@arm&ﬁ%rmm &oﬁ&@@@%mg@&p%,@&,ﬁmq&gp@mus as

claimed in claimsd2, Jabergin, %%p |§Qnmlnoua§ afl(axg%gh%mtc g(:)rn\é\gtp grl;[te%r chain drive,

said mI%vswoutleE aIve said pressure gauge and sal

© realigning the pressure vessel to its horizontal position when the perforated or non-
perforated rotary drwmn is fully loaded with the solid organic materials;

d feeding gas ot steam inside the pressura vessel till the entite air inside the pessure vessel
is wholly purged oug;

13 (¢ feeding supetheated steam at a temperature ranging from 450° C to 750° C continuously
via the inlet valve anc| through the feed pipe fitted with nozzles oz valves into the serforated ox
non-pctforated rotary drum thus the superheated steam comes into direct contect with the solid
organic materials such that the reaction of the superheated steam with the solid organic material
is wholly under oxygen-free endothezmic condition and the: process is done: at a pressure ranging

20 trom 1 to 5 ban
® rotatng constantly the perforated or non-perforated totary drum by geared motor with
belt ot chain drive coupled to the rotating shaft for ensuring uniform direct contact between
superheated steam ard the solid organic materials wherein the perforated or ncn-perforated
rotary drum is maintained in rotation in the range of 1 to 10 RPM;

25 (@ ¢vacuating continuously the generated reaction gases from the pressure vessel through
the gas exit pipe via the outlet valve to the pas treatment unit;

) unloading the processed matetial i.e. catbon or activated carbon on completion of the
process from the pecforated or mon-petforated rotary crum via the connectiny chute and
through the feeding or removal port by tilting the pressure vessel downwards and upon

30 maintaining continuous rotation of the pecforated or non-perforat:d rotary drum.
2, The process a: claimed in claim 1, wherein in step (a) the pressure vessel along with its

accessodes is tilted upwazds in the range of 30° angle to 60° angle from irs horzoatal position

ar 180° angle and in step (c) the pressure vessel is realigned at 180° angple.

17
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temperature indicator. The apparatus as chin-red in claim 8, wherein said steam superheater
and as treatment 20 nnit n non-integril parts of said apparatus. 15.The apparatus as chimed in claim
14, wherein the supetheared steam gene.rned from said steam superheater flows through said feed
pipe placed %@%{@%M&Ie length of said perforated drum inside said p}l ’}%Rdi_@/\ég%g?l and
thereafter through nozzles or valves and the nozzles or 25 valves in :;aid feed E'ipe are arranged to
provide uniform distribution of .superheated steam at equal temperature and pressure through the
whole length of said perfonteid rotary drum and the superheated steam comes into direct contact with
the solid mg-wile m=te &St utnEsRet ds Sirigrinsiveemsin dperfofites rotamadrimddidbT he apparatus
as claimed intefaemtis barveneliz®aich apyiatirus is mounted on the tilting or swivel support and for
feeding the solid organic material inside said perforated rot iry drum, said pressure vessel is ditisal

upward i tha,rangeafanale.e.00.200le 1QmLA Bona Aniglaesiion al, 199, angle it either the
| port i

door of said pressure vessel or said feeding or removal port in‘open position aep cﬁng upon the
dimension of MBSO igamCterikiE4Ra e Bhocedsidy b SsthipefHa'orsanteamateriaLs, said
pressure vessetavithirsaitqrerformdd notapy:tres istmadntained in 20 WO
2010/05840gPCT/IN2008/000774 the horiacntal position t 180 angle and for removing tlw solid .flganic
mat_erlels, thg_whom@g@MWIMq%gznt Q@ﬂgg&f@%@g@g}g cg(()xa}:rég[e fr_om its
horizont position at %%9% Iei.s :1t7ai: rgoenggp@rgt&a as c gflmeq )In claim 8, wherein said cylindrical
rola” are fittel on 10 the Inside Wals of Sal préssufem\f'éesgef 8388 share and balance the load oir
said pea formed toasty drum with the solid organic materials to ensure smooth rotation of said
perforated rofary cRbfprod8s Trvdimsg dntitkiands whairirechfineclimives O whereihbsaiehoglérg dieclose door has
a feeding or pfisentnaasdraaai-ywih G naCingsphise atitkaentre for feeding ih removal of dat solid
organic materiels of analler dimension and the conical tnouth end of said perforated 3 otsxy arattri is
opened for feedingyal [enoval ALING 30U OrRanlc IR Al oL FIpT. LI o ufpParatas as
claimed ha claim 18 Wherein said Fee ing cr removal port hasa d '

of the product are controlled by varying the rotation of the petforated or non-petforated rotary

drum, pressure or tetaperature of gas or steam or super heated steam, flow rate of gas or steam
or superheared stean, time or duration of the process wholly undet oxvgen-free endothetmic
condition.
20
8. An apparatus for converting solid organic tnaterials imo carbor or activated cacbon,
compsising:
a pressure vessel horzonally mounted on tlting or swivel support for up and down
tilting movements;
25 a perforated rotary drum having a conical mouth encased inside said pressure vessel;
a sealed dish :nd attached to said pressure vessel ai one end;
a geared motor with belt or chain drive is coupled to seid rotaticg shaft side pulley or
chain spracket;
a rotating shaft mounted at the center of said sealed dish end and RPM of said totating
30  shaftis berween 1 to 10 and is regulated by varying either the spied of said geared motor or the
dimensions of the pulley or chain sprocket;
a sieam super heater for generating supetheated sieam at a cemperature berween 450° C
to 75G° C such that reaction of the superheated steam with the solid organic mat:rial is wholly
under oxygen-free endothermic condition and the pressure mainiined in the appacatus is in the

35 raogeoflto5 barg
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15 retractabie connecting chute to link or conceal said conical mouth end of said pecforared rotary tier,
through which the solid organic materials flows and the :loot of said feeding or removal port is
designed to withstand high temperature, pressure and has a staling median sret to prevent any

leakages. 20 ratus as chimed in claim 19, wherein said. co ing chute_is of retractable
type and facil%gég tﬁ@?& e between the feeding or removal port and S;Pdf gcgﬁl%g t/}rﬁg%‘e end of said

perforated rotary ric%pasantgcglljlertiggv.f%ggéipog qr rem val of }he iolid orginic materiels is linked with said
connecting chute. 2521 The apparates as claimed n cramt & iAsEras hespraueiievessel. said
perforated rotary dathE*E:00er5edAiRg SRHEME FAeF SRS F8TRs dchintyEhtite dreviyiinbEzt # sldape. 22. The
apparatus as etefirresd muetedme8, wherein said pressure vessel, said perforated rotary drum said sealed

dith end, said cylinckicabreleisaid opRn F HpssEQ0Rnandsait.eeRARCIRGINChYIS Sea ramie of

either mild or siain é;g_,gstgt;%e&%tgi% Wq”gg metal with a non-corrosive, heat, acid and chemical
resistant inner Iinin% 0 withstand high temperature aﬁg gﬂe‘é‘é‘t%é;“‘%"éf‘r‘ﬁ%"éﬁp ratus as claimed in

claim 21, wherein sad TGS B TAATS BFHERRGTEY MG sterisdedraraspTiogvo 20
W058408P CNA2088/00er7RE 2o PhEap it RSl Pemdirrelaim 22, wig:nein sige of du:
perforations of saidqierfbigted sotaspdrurmmyslljescit o cCiElaper Willdss At e iue~ghsolid organic

traatenaa tt bﬁ,pg%g%@ﬁgﬁéj@g@iﬁﬂ@&pg@(%%&%m%%pMnce 'aids the quantity of solid

organic rgatenals tg he ngro:cescged, 25.An eppajatan foy conyerting solid organic materials into carbon
X 2 confiec ute 'havin arnet d al i
or actimted earbon, compris & e s SSeaiic mongs gHell petiored

rotaty drum for facigl;z.ﬁng free rotation of said perforated rotaty deum dusing feediog ot
removal of the solid >rganic materials;
at least one pressuce safety valve is mounted oo said pressute vessel to -afeguard said
apparawus from excessive pressure build-up during its operation;
15 a gas exit pipe is fitted on said sealed dish end for out {low of reaction guses generated
from said pressure vessel;
at least one outlet valve fitted to said gas exit pipe for regulating the pressure and flow of
reaction gases gencrated during the processing of the solid oxganic materials;
a gas treatment unit for treating the generated reaction gases;
20 at least one pressure gauge mounted on the cuter wall of said pressure vessel for
indicating the pressure level in said pressure vessel; and
at [east one tzmperature indicator mounted on the outer wall of said pressurce vessel for
indicating the temperature of the gas or steam or superheuted steam or tesction gases inside said

pressure vessel,

25
9. The apparatus as claimed in claim 8, wherein outer sutface of said pressure vessel

including sealed disk end, open or close door end are wrapped or covered with high density
thermal insulation with protective cladding to prevent or reduce heat loss and exter 1al damage.

30 10.  The apparatus as claitned in claim 9, wherein said perfotated rotary drwn is mounted
herizontally with oge: end sealed and coupled to said rotadng shaft and the other (nd supported
on cylindrical rollers to rotate freely inside said pressure vessel and said pe=forared :otaty drum is
a cylindrically shaped deum made of perforated sheet or mesh.
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ss pressure vessel hurlronally mounted on tilting or sravol support for silp and down rooseartents; 10a
non-perforated rotary drum baying a conical tztouth encted inside sati pr :MUM Yeaaat9 a sealed dish
end arsched to said pressure vend at one PS4 a geared motor with heir or chain drive is coupled

to said rotati Q@lf& %i ulley or Chain 9-procket a rotating dna ted at the =ter of said
sealed dub onr?d& and /Ig i&%f said rot:long 15shatft is between 1 res 10 ar?d&@%%’ﬂ%’t@gfﬁy varying

eirhex the staf&e]d of_?.ﬁid eared mc&t_%%)_rt e dime:Sores of the pulley or eta.. sprocket a steam
super heater for generating sUpaniearsa SGaHT A ThERh At Hrettdsiaso e grfseet qua: that
reaction of the¥efpeHea Rstisaid e ivestelifidkepy sinimurmtadatis whoifysun derfersaygtsEce
endothermic cbwditionaddttheqprewal snainiaided ifldheapp asAnis istetaai2Q tinge.ntd to is ban at

last one inlet yajoa titeertaiaqidepaleddishvrndifans caAn.dlad laropeiheaied Siearn,  atlow
one feed @ipeing\ém)gcglgﬁ Qfvalyes inslg‘%g:,aid 5097-perforated minty drum is placed at the ammo
of said restating shaft and ettenads to the whole length inside of said non. perfonted rotary damn, 5aid
feed pipe inside the rotating shaft is thermally irtatilarsd to prevent 25transmission of heat to the

rotating shaft ¥nd caRareREAfE AR A=t isttnd bythenincte @ter sk duppertitigaheftieepihg said
conical moutheehelwfigaid hongedidisated rotaiy meamceniidliyaligaes {01 saiatingsfeealninside said
pressure es?wr or ARORRR mﬁgs%ge%@feﬂsﬁh@%%ngmﬁdgqf@ﬁéq W%S&Qﬁﬂsi%@k%%;?eding or
removing solid grganjc Matt:5218 L ate rom,said. non-perfonited rotary drym; 30a feeding or
removalqp(grt gﬁﬁlly I%%Ztgr&%r%n s‘%agl’(f 8%%%%%” 06 ?&3?33513 bl f?eted’l'ﬁg’%tr?lfélII YM§EShd organic

mattgials into BPFdth EBFEFFTE pisrBr ShSeF TG DI ek egrimsenny wittite tiasistr&ritaller diameter
than said confeaitrntiuthobddaidactive, rehfobasacbrotafdru rifos facitigating fieg ebtatiotidof said
non-perforategtgatary,thism doling fettling or removal of the solid orpnic antetats,

15 13, The apparatus as claimed in claim 12, wherein suid sealed dish end housss said geared
motor with belt or vhain drive, said inlet valve, said outlet vah-e, said pressure gauge and said

temperarure indicatoe.

14.  The apparatus as claitned in claim 8, wherein said steam superheater and gas treatment
20 unit ace non-integtal parts of said apparatus.

15.  Theapparatus as claimed in claim 14, wherein the supeth=ated stearn generited from said
steam supetheater flows through said feed pipe placed below the whole length of said perforated
drum inside said pressure vessel and thereafter through nozzles or valves and the nozzles or
25  valves in said feed pipe are arranged to provide uniforrn distribution of superheated steam ar
equal temperature and pressure through the whole leagth of said perforated rotary drum and the
superheated steam comes into direct contact with the solid organic maredals duxing processing

inside said perforatec| rotacy drum.

30 16,  Theapparatus as claimed in claim 15, wherein said apparitus is mounted on the tilting or
swivel support and for feeding the solid organic matedal inside said perfd:atcd rotuy drum, said
pressure vessel is tilted upward in the range of 30° angle to 60° angle from its horiz ontal position
at 18Q0° angle with either the door of said pressute vessel or said fecding ot removal pott in open
posidon depending upon the dimension of the solid organic materials and duting processing of

35  the solid organic marerials, said pressure vessel with said jretforaied rotary drum is maintained in
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22 WO 2010,108403PCDINZ20 i004M4 at least one pressure safety valve is mounted on said
pressure vessel to safeguard said apparatus from excessive reessure build-up clueing its operadon”
a gas exit pipe is fitted on said sealed dish end for our OC4W of reaction gases generated from said

pressure vess@(lj 003 J@san one outlet valve 'fitted to said gas =rit pipe 95177%\3’2?5% #&;he pressure and
Cour of reaction gases generated during the proem:ling of the solid organic materials; a gas treatment

unit for treatin ﬂ%the generated reactign gases; at lean one pressure gauge mounted on the outer

sesU of said PPe8etrertbre %Ieﬁ#ﬁ@%@‘;ﬁ’&‘gﬂ&ﬂ}e%’l iR HrEge &5 BREE AN 10at least
one tdriperaturesieicatest indkmdtderormaddrotirenealpOPEAckisrasiti apelss éofo iinkdirngithe
temperature gfclitegad s9° sdglam or superheated sft am or reaction pies inside said pressure vessel.
26..The apparams as thin' led in claim 25, wherein outer surface of add pnssure vessel irichatag

sealed dish epd, opgf) %‘%‘P%“r‘s QSOQLBQQ@E{F&R%F’%’Q&{ SEVSIEAWR, RGN defiRiiy,hermal insult= with

ptatective cladding to prevent on reduce heat loss and external damage. 27. Thu ‘aﬁﬁparatus as claimed

in claim --)6 WKL A0 S FETHTEa aitdh, Arint A hslinta s hb"ﬁ%’nfﬁ’l‘?ypor?fé & with one end
sealed and cd’aﬁeﬂlﬂbtbeﬂﬂ’ﬁommg@ﬁmﬂafmﬁemF‘é??&%&fﬁﬁér&é’@&%gﬂfﬁm%& rollers to rotate
freely inside said pressure vessel and said non-perforated rotary dram is a cylindrically shaped drum

made of non-pgrforaiedipheals s dalhel 2PRARRY) WAs-alaineddn GJalbs2 dodhelairtmannular space
between gaid mart-perforated foraty S 3040 B HHIS SRSRhis PRt dinipian,and one end of

said nun-
taterials of smaller dimension and the conical mouth end of said perforated 1otary drum is

opened for feeding cr removal of the solid ozganic materiils of latger dimension.

19.  The apparatus as claimed in claim 18, wherein said feeding or removal port has a
15 retractable connecting chute to link or connect said conical mouth end of said pe:forated rotary
drum through which the solid organic materials flows and the Joor of said feeding or removal
port is designed to withstand high temperature, pressure «nd has a sealing mechan sm to prevent

any leakages.

20 20,  The apparatus as claimed in claim 19, wherein sai connecting chute is of retractable type
and facilitates the lirk berween the feeding or removal port and said conical mon th end of said
petforated rotary drum and during feeding or removal f the solid organic matatials is linked

with said connecting chute.

25 21.  The apparatus as claimed in claim 8, wherein saic| pressice vessel, said perforated rotary
drum, said rorating shaft and said connecting chute are cylindriczl in shape:.

22.  The apparatus as claimed in claim 8, whercin sai( pressure vessel, said pecfosated rotary
drum. said sealed dish end, said cylindrical rollers, said cpen or dlose door and said connecting

30 chute arc made of cither mild or stainless steel of thick wwvalled 1netal with a non-corrosive, heat,
acid and chemical resistant inner lining to withstand high temperature and pressurc.

23.  The apparatus as claimed in claim 21, whezein :aid rotating shaft is made of hardened
mild or stainless stecl.
35
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25 paforated rotary drum is sealed and connected on coupled to sami rotating shaft and other end of
said conical mouth end of said non-perforated rotary drum is 3r feting or removing of solid rusanir
material into or from said nom-perforated rotary drar.a, 29.The apparatus as claimed in daim 28,
wherein the %g%?.‘&ﬁ‘é'/h?sﬁﬁg'd rotating shaft housed 30at the centre of thep%taled dish end of said

pressure vessel is coupled to said geared motor with belt or CE3214 drive and M INRE end of said

rotating shaft is coupled to he sealed end of said non-perforated rotary down and the giand of said
rotating shaftts se3RSFEBHEY 8 finaddn Sunfgaahaadan il spitrmtentef Sdamferdaction gases
under high pressuterarvetisaicl wtafiiiges ritht fenee nsdambof edié drbpic ovlinglne bhpmiseedo prevent from
reizing duringeproaessing Hhibaus alitkarganiaidge W R0 4RHB40RREKLL2Z00RBA0A M 30. The
apparatas a%gégi;ygd in claim 29, wherein said sealed dish imd houees said geared 121ICAOZ with
belt or chain drive, said inlet valve, said outlet valve, said pressure gauge :Lori said temperature,
indicator. 31. The apparants as claimed in claim 25, 'wherein said steam superheat unit are.
non-intecgal Pacts St SRRA- P PataeTe532 19id SispuF RS i RPN oF-aFL/41¢ WRSfin the
superheatedcstepitsiggtieraterl from said 10 steam superheater flows through said feed pipe inside said
pressure vessel andpiateatiesdhronghdlyzatesied valvesgaed shiecnapples br uplues dawaaid feed pipe
ace acartgatmggi\gglggeggjform dismilaation of supeneated steam at equal temperature and pressure

through the whole I%ngth of said non-gerf rated cozy drum and the superheated strain comes into
direct cdhtact with 188 é%ﬁgfgrga'r?lc att: S (ﬂlmng processing inside Sai
drum. a sealed dish ¢nd attached to said pressure vessel a1 one end;

Aid nouterforat ed rotary

a geared motor with bele or chain drive is coupled to said rotating shaft vide pulley or
chain sprocket;

a rotating shaft mounted at the center of said sealzd dish end and RPM of said rotating

15  shaftis berween 1 to 10 and is regulated by varying either the speed of said geared motor or the
dimensions of the pulley or chain sprocket;

a steam supec heater for generating superheated steam at a temperature between 450° C
to 750° C such that reaction of the superheated steam with the rolid organic material is wholly
under opxygen-free envlothermic condition and the pressus: maintained in the appatatus is in the

20 nangeofltod bag

at least one inlet valve fitted to said sealed dish end for regnlating the super hcated steam;

at least one fead pipe having aozzles or valves inside said non-perforated rotary drum is
placed at the centre of said rotating shaft and extends to the whole length inside of said non-
perforated rotary drurn, said feed pipe inside the rotating shaft is thermally insulated to prevent

25  transmission of heat t) the rotating shaft and remains stationary;

at least one cylinddcal roller for supporting and keeping said conical mout end of said
nson-perforated rotary drum centrally aligned for rotating freely inside said pressure vessel;

an open or close door end at another end of said pressure vessel for feeding ot removing
solid otganic materials into or from said non-perforated rotary drum;

30 a feeding or removal port centrally located on said open oy close door end for feeding or
removing solid organic: materials into or from said non-perforated rotary daum;

a connecting chute having smaller diameter than said conical mouth of said non-
perforazed rotary drura for facilitating free rotation of sai non-perforated rotary drum during

feeding or removal of the solid organic materials;

22

AMENDED SHEET (ARTICLE 19)



33. The apparatus as claimed In claim 32, whereinappattrus is mounted ea the tilting or mire/ support
and for feeding the solid organic material inside said non-perforated rotary drum, said pressure vessel
es tilted upward in the range of 30" angle to 60" angle from A tlIf horizontal position at 180 angle or
yertlcal pos'_t'_%%%%%?ﬂ%e with elther_the d(_)or of said pr_essure_vessel %r(ﬁ_:?ﬁgzége/gd%gmor remO\_/aI port
in open position depending upon the dimension of the solid orpnic materials and during processing of

the solid angst matefiglg,, said pressure vessel with said non-perforated rotary drum is maintained in

the horizontal position_ac SO' angle or v rticar bso’é’ﬁ'l’(ﬁ‘ﬁ"%lf’gﬁ“‘arﬁ@@ﬁéﬁaﬁﬂiFigSeﬁp&)Wm@ifhature and
type of mateid AP Bé T8 LU RraH5t PeldIpidefraésmiicémanic. =Leath, the whole said pressure
vessel is tilted dowrtwaydwnmhe i2 Sksdge eiBeanaichtend 0>00ng I8 M iedqrizantal pasition at | 60°
angle or vertidiahpesitiessat 98sangle . 34, The apparatus as claimed in claim 25, wherein said

cylindricalsroLlus arg, felted.Qn.ie.theJngids walls of said pressure vessel so as to share and Stance the
load of said ngeqégerforateél rotac{cy dru%withoﬁa?gaiaﬂép éh'nt?é fatamg S esstetrend o . otation of

said rim-perforate%nl%f’gsrfea?grﬁ § : e°a‘f§§&?é‘ﬂ§§5§‘%ﬁ&'fﬁ1@'ﬂa@@mf%,bwherein said open or close
door has a feeding dFFHPAR BN Rithcednatbetmgrohditeaiitgsentre for feeding or removal of the
solid organic 24 AMENBEB ST (4RI Ghina)olVE: 2060 1988408RGTL118200Q774 materials of
smaller dimemma@mgpeegg@@igl,mg;gj}de[;;gsg{esggge@mperforated rotary drum opened for feeding or
removal gf the solid, grganic r;nateria“l%eofclﬂ%gr dilm%glsion,‘SG.The apé)arams as tilted in claim 35,
wherein said feeding t Pr term-A al port Nas'a B refFadhBIe WEmEtME triate & Frissbfosonnect said
conical moutiPeE B ‘§§fd‘??6ﬁ$’ér?§f5f@d%t&%ﬁamﬁbeugwm thetsolig esgaricsmaterials @CS!s
and the door BEsaieiMesting or removal port is designed to withstand high temperature, pressure and
has a sealing mechanism to prevent any leakages 1037.The appacams as claimed in claim 36,
wherein said g@rmqqnn@,mgg sotasted inside. the @%geﬁgéu% rg‘mg\éacl,psomré sqegpuag Qr(aec;:lsg}ion gases

i
flows out said non-pethirated rotary drain and then etits the pressure vessel through said gas St pipe..
ISS m@lud:ng sr.-}x;}leg1 delgn en& chn or 805: door end are wra%petl or covered witk highgdensity J PP

thermal insulation wirh protective cladding to prevent or ruduce beat loss and extenial damage.

27.  The apparatus as claimed in claim 26, wherein said non-petferated retary drum is

mouated horizontally or vertically with one end sealed and couplid to said rotating shaft and the
20 other ¢nd supported on cylindrical rollets to rorate freely insid: said pressure vessel and said

non-perforated rotary drum is a cylindrically shaped drum made of non-perforated sheet

28.  The apparatus as claimed in claim 27, wherein the anrulat space betwesn said non-
perforated rotaty drum and said pressure vessel is kept minimnm and one end of said non-

25  petforuted rotary drum js sealed and connected or coupled to sard rotating shaft and other end
of said conical mouth end of said non-perforated rotary drum is fiox feeding or remwing of solid
organic maredal into or from said non-perforated rotary drum.

29.  Thc apparatus as claimed in claim 28, whetein the cuter erd of said rotating shaft housed
30 ar the centre of the sealed dish end of said pressure vessel is coupled to said geared motor with

belt or chain ddve and the ingec end of said rotating shaft is coupled to the sealed end of said

non-perfotated rotary drum and the gland of said rotating shaft is sealed to prevent leakages of

gas or stearn or superheated steam or reaction gases under high pressure and said 1otating shaft

is constantly cooled by cooling mechanism to prevent from seiziny; during processin;; of the solid
35  orpganic matedal. :

23

AMENDED SHEET (ARTICLE 19)



38. The apparatus as claimed in claim 25, wherein said presue vessel, said non-pe.rfotate.cl rotary

drum, said rotieng shaft and said connecting chute are cylindrical in shape. 39. 11-1Q appazatus as

claimed in dain 25, wherein said prvessel, said non-perforated rotary drum, said sealed dish end, said
or close door and said conne,ning chute are made of either mild or

cylindrical Idlk?r id.pen _
stainless stee égﬁjl@ 38vé)(gﬁiled metal with a non- 20 COCOSitre, heat, addP gﬁ@%ﬂ%ﬂ??@&ﬁesistam inner

lining to wit:Inn:ad high tempetattme and pressure. 40. The apparatus as iifrned in darns 38, wherein
said touring s@gft ismndi of hardened mild or stainless steel 41. The apparam as claimed in claim 25,
wherein said feed pipe S3RERUS HUGHA theHimdle Hrgtis ofidsatfhdishpedioratedsrdtamtdrum or
restricted at tHB TR IsIheo sk dirin-pétfokatedreotad odriurmstiepentiagsupopJhe.natyee or type or
guannty of diesgittorgadiatratei-als to be processed. 10 25 AMENDED SHEET (ARTICLE 19)

5
31 The apparatus as claimed in claim 25, wherein said steara superheater and gas treatment
unir are non-integral parts of said apparatus.

32.  Theapparates as claimed in claim 31, wherein the superheated steam penerated from said
10 steam superheater flows through said feed pipe inside said presswwe vessel and thereafter through
nozzles or valves and the nozzles or valves in said feed pipe ace arranged to priovide uniform
distribution of supetieated steam ar equal tempezature and pressure through the whole lengrh of
said non-perforated rotary drum and the supctheated steam cotoes into direct contact with the
solid organic materials during processing inside said non-perfotated rotary drum,
15
33.  The apparatus as claimed in claim 32, wherein said appar:wus is mounted on the tilting or
swivel support and for feeding the solid organic material inside s1id non-perforate rorary drum,
said pressure vessel .s tilted upward in the range of 30° angle to 60° angle from its horizontal
position at 180° angl:: or vertical positon at 90° angle with either the door of said pressure vessel
20  or said feeding or removal port in open position depending upion the climension of the solid
organic materials anc| during processing of the solid organic marerials, said pressure vessel with
said non-pecforated rotary drum is maintained in the horizontal position at 180° argle or vertical
position at 90° angle depending upon the nature and type of muterial to be processed and for
removing the solid crganic matexals, the whole said pressuze vessel is tited dovmward in the
25 range of 30° angle to 60° angle from its horizontal position at 160° anple or verti:al position at

90° angle .

34, The apparaws as claimed in claim 25, wherein said cylindidcal rollers are fited on to the
inside walls of said pressure vessel so as to share and balance the load of said nan-perforated

30  romary drum with the solid organic materials to ensute staooth wwtation of said non-perforated
rotaty drum. |

35.  The apparatus as claimed claim 26, wherein said open or close door has a feeding or
removal port with connecting chute at its centre for feeding or removal of the solid organic
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materials of smaller dimension and the conical mouth ead of said non-perforared rotary drum is

opened fer feeding or removal of the solid organic materials of Liwper dimension.

36.  The apparatus as claimed in claim 35, wherein said fecding' or removal post has a
retractable connecting chute to link or connect said conical mouth end of said rion-pezforated
rotary drum through which the solid organic matedals flows and the door of sid feeding ot
temowal part is desipned to withstand high temperature, pressuse and has 1 sealing mechanistn to
preveat any leakages

37. The spparatus as claimed in claim 36, wherein said comiecting chute is m:tracted inside
the feading or removal port so that reaction gases flows out said aon-petfurated rotary drum and

then exits the pressure vessel through said gas exit pipe.

38.  The apparatus as claimed in-claim 25, wherein said pressure vessel, said non-perforated
ratary drum, said rot:ting shaft and said connecting chute are cylindrical in shape.

39.  The apparatus as claimed in claim 25, whercin said pressure vessel, said non-perforated
rotaty drum, said sealed dish end, said cylindrical rollers, said open or close door and said
connecting chute are made of either mild or stainless steel of thick walled metal with a non-
cotxosive, heat, acid and chemical tesistant inner lining to wihstand high tempetatute 'and

pressure.

40.  The apparatus as claimed in claim 38, wherein said rotaring shaft is made of hardened
mild or stainless steel

41.  The apparatu; as claimed in claim 25, whetein saic| feed pipe extends throt gh the whole
length of said non-perforated rotary drum or restricred at the entty point of said non-perforated
rotary drum depending upon the nature or type or quantity of the solid organic i aterials to be

processed.
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