A process and an apparatus for converting solid organic materials into
carbon or activated carbon. Technical Field of the Invention The invention
rel ates twoaomrmiemss and an apparatus for converting SolPCUH/INZYSDI0TT4
materials into carbon or activated carbon. The invention generally relates
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vertical retort or rotary kiln. The di sadvantages for the above-nentioned
type of processing are as follows: (a) Carbonization of solid organic
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under partial oxidation is very unstable and difficult to control the
process due to exothermic reaction (b) Such type of carbonization process
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20 under partial oxidation condition.
(b) The sécond 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 fnaterials) either in a vertical retort or rotary 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 nature 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 oxidaﬁoﬁ) resulting in lower quality and lower physical -
strength of the carbon product. (f) Direct conversion of the solid organic aterials to activated

carbon is very difficult under exothermic conditions.



carbon is verv difficult under exotherm c conditionsDi sclosure of the

I nvention In order to solve the above-descpbed problem the present

i nvent i orvprzewee®8a process and an apparatus for convePCTAY208P0d7490r gani c
materials into carbon or activated carbon. The object of the present
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20 Drying: Drying is the process wherein the material 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



tenperature with superheated steam at tenperatures in the range of 600 to
7500C and at partial pressures in the range of 1 to 3 bar thus driving out
t he vol atWPeOHWS84@B present in the organic material. Up8RTANHOBAWY g t he
process the material gets converted into carbon or activated carbon. The
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other type of material other than solid organic material such as inorganic material like chemicals
or rubber tyre or bio-medical waste or residential or municipal waste, etc; depending upon the
nature or quantity or type of material. , .
25 . . -
The pressure vessel which is cylindrically shaped vessel or container is horizontally mounted on
tilting or swivel support to facilitate up and down tilting movements. The material 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 nozzle(s)/valve(s). The outer

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



outer to prevent or reduce heat |oss. Protective cladding or covering for
the thermal ceramc fiber insulation blankets are provided to protect it
from ext eVAA1IKWEe. The rotary drumis either perforaP€d/INGHPHY74
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shaft. The other end of the rotary drum for both perforated & non-perforated having a conical
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mouth end is for feeding of material into the rotary drum. The conical mouth end of the rotary
drum is sut)ported on cylindrical 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 having good resistance to high temperature, pressure, corrosion or abrasion and any acid

and chemical reactions.

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), outlet valve(s), pressure



connected to a belt or chain drive coupled to a geared notor. The RPM of
the rotary drumis regqulated by the geared notor. For perforated &
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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 or 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.gezired motor or the dimensions of the pulley or

chain sprocket.

The steam superheater 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,
superheated 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).



drum feed pipe fitted with nozzle(s) or valve(s) anchored to the pressure
vessel is located below the whole I ength of the rotary drum The feed pipe
fitted WWO 20092058498s) or val ve(s) anchored to the pressBCE/IN2E8/B10774s

| ocated below either in a straight line or in a zigzag manner or in any
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rotary drumduring the process. The tilting or sw vel support is for
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vessel with perforated rotary drumis maintained.n the horizontal position

at 180 angle. However, for non-perforated rotary drum the pressure vessel
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Si mi | ar | V39 fCoflosghipygl the feed pipe and further through the series of nozzle(s) or valve(s). The
nozzle(s) or valve(s) in the feed pipe are arranged to provide uniform distribution of the .
superheated steam at equal temperature and pressure throughout the whole length of the Rotary .

Drum. The superheated steam thus comes into direct contact with the solid organic materials I

25  inside the rotary drum duriﬁg the process.

The tilting or swivel support is for tlting of the whole pressure vessel and its accessories. For
smooth and easier feed or removal 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 _perrrﬁts 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.



of the solid organic materials, the whole pressure vessel is tilted

downward in the range of 30 angle to 60 angle fromits horizontal position
at 180 amgbeo1ofiseto8yl i ndrical rollers are designed to skppaN2osn@7keep the
conical nmouth end of the rotary drumcentrally aligned for the rotary drum
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bal ance  tthenthipedlinothe hhgzanat pesitiod rau MB0Ri ahfle.tHeveel, fdd b garibbtedBbedyidbis, t 0
ensure snpoth rotation of the rotary. drum The terial of cylindrical
rollers eratﬂr?1 eepr&sasélfegvﬁcsasﬁp‘ia’é%\?vip P Sﬁl%ci“ﬁér)la‘tarﬁ%ﬁ‘\c}}oé‘?‘)qt%ﬁ%%gﬁ‘&ﬁler %rs‘ieéticﬂr?\ééé 819 Hr asi on,
wear & teappy sudildd arfght drguodtion dappetirgt upoe theticed sfithe pasvess Ofifae4rlyCfoe ntarhl Or

aci d reeactipns,. . The open 0 | 0 door is hinged,at the edge of the., '
pressur e Qvfeﬂgessehdtoégafu aclcﬂlmlt?“ta%’téeie f”gglaipﬁegssuéer Vﬁs%e!rﬁalztfd g?w‘é‘%alrﬁl g %F R 8Pr%¥at erials
of | ar gerang me6¥iaogle froinats boridfonahpdsiten awaisat yngir um However, for feeding or
renoval of solid organic materials of snmaller dinension, the open or close
door has a feeding or renoval port with connecting chute at its centre The

open or chRSSARRI berdfsiRRgdd kO siipsMent 1B il 28K SouNER] oNiHdNREesSUr e
or tenperature. The material of construction of the open-or close door is

ei t her midrgmoreneally alipred sfos ttheatotasy drum ¢k rovatel fslynintidd thgi Brhssere néasset oFheosi ve,

heat 1@N d 3¢ dgcﬂ ?(ﬁjex%ta?erﬁtteh RN & thle iir{yd@ gvaﬁsoof%ct é}gsrs@@ QCSQJ,I g(basttg %@g %%Lgaﬁnc%nq
pressure The outer of the open or close door is thermally insulated with

t her mal cbt load of thepefarpilmmkwiths theisplid pigenie ariogds ¢ endeiersgooth wotvier chghe The

feedi Ng QbafefRMAITHR A btedaf opgﬁhw YoukQGal 8RR tN&iARER 0LyiEl Q3§ gaor of
the Pressure Vessel. The feeding or renoval port is to facilitate quick and

easi er feediange by abrasirpy aFar ¢f tegp il tigem itennreares.iPatssiro inds athed demgplnensi on
i nsi de thggrot@dy drum The feeding or renoval port has a retractable
connecting chute to link or connect the conical nmouth end of the rotary
drumtShr ough which the solid organic materials flows. The door of the

f eedi ng renmoval . port is designed to w.thstand hi gg\ temperature, pressure
and has gfh§e%ﬂef‘ 1y Cpfg‘éﬁiﬁ?ﬁ ‘§rﬂ“138"1 8? g\‘?e‘i‘i‘ﬁe %f}‘el RHERUGEE™hE froipedtsing Chute is
a hol | ow resbiandf ictidlorgahip @na@diialk BbRrgahsRn@brtiiet &f froth lile D] @86 Haabvet he
di anet er foj t(;r]‘e coni cal o tdh of the rotar d?rgg%so t hEt it doFs Qot hanper
the free PolEtTHAT BPYHS! PR e i THF BT G2 HB SHPRIOYrPT BRREVAICST “¢%Fe sol i d
organi c rmai efféedlng. or thaowbpsre Bilith RGniGBtiHeechute Bfitslcedtfeathabp@ diy@&e dobr isS 10
faci Ij'ot at g .th«?I | i nk betvveep t he fegedi ng or removal port and the conical
esigned to prevent any leakages under high pressure or temperature. e material of

construction of the open or close door is either mild or stainless steel of thick walled metal with

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

The outer of the open or close door is thermally insulated with thermal ceramic fiber blankets

with protective cladding or covering.

25.

The feeding or removal port is centrally located on the open or close door of the Pressure
Vessel. The feeding or removal port is to facilitate quick and easiet feeding or removal of solid
o;:ganic materials of smaller dimension inside the rotary drum. The feeding or removal port has a
retractable connecting chute to link or cbnnect the conical mouth end of the rotary drum
30  through which the solid organic materials flows. The door of the feeding or removal port is
designed to withstand high temperature, pressure and has a sealing mechanism to prevent any

leakages.



nmouth end of the rotary drum During feeding or renoval of the solid
organic materials only the connecting chute is linked. In the case of

non- per f oWOR28W/058408ry drum during processi ng of the solPCA/IN2GSMAI0G74
materials, the connecting chute is retracted inside the feeding or renoval

port so to allowthe r tio ases to flow out. of the non-perforated
rotary d?[?]ﬁlc‘i’%lr“%acéﬁtﬁtlsl ’bﬁo ' o%ﬂ?‘%léa IS it \{/V’\féossgé_ipmteﬁf Bnﬁlglheolte ﬁggﬁlatge exi t
pi pe. Theliafeteesf b c@fical eud of HRabiafyglrghisd ehat is d&ds tnhelianipet dhe Giee gitaionlo€ss

steel or any other material capabl e of w.thstandi ng,heavier |.oads_ and .
resi st and¥ %Wa%?rﬁgilﬂ?ﬁ é?/@%or& n’tloevﬁlreo,f t}r‘f:e%mé‘ﬁ OBAT ‘é‘ﬁté‘?al% Eﬁ%%%ng Ure " Préssure
and ot herpf eherittalypOlt iael fcilitea clid ok Derwbbrethp f@gidg beregal gtpyrivad we(cedicar e
mount ed on the pressure vessel .tao safeguard t a rat us from excessive
pr essar e UM ‘?TSIL?ﬁ%HJPfaW ‘P‘:S Brﬁ‘érfﬁetdfnér?? r‘“’f’hoé’algoggheesgﬁ OrgF B EmpISIAY ?r{fyet “on the
seal ed dicsdheeaiiy cRite ishiakqdr essure vessel . It may al so be | ocated on the outer
of the pressure vessel wall. Reaction gases generated during the process
exits fromthe pressure vessel through this gas exit pipe. The outl et

val ve(s) Ih shefdadet EFGhoh Peifbi@red asar® Xinim, Riupey pldtetigHofohe tdlid dpgaaRSHHt@ialteds el
Reaction gases exits from t.heeg()e:ég re vesse| via the outlet val vegs). The

out | et vA&PRSERP PG i HrEtding BOTIRBOVY P T T B5CE PO R GARe
generat edo dek iodgoft the nPk-p&sfediotdri @rusiOfok Bva0t@aR fromTht @resalksvelbthgagh
treatment unit is not an integral part of thjs. apparatus Reaction gases
gener at ed?s &S K PQﬁ'pE}?ea‘P%mﬁd 19? i PR g SRS e&ﬁ% '?‘1[‘12%& Sé‘ﬂﬁfsﬁ SRl & A ¢
Tr eat mentoifdf o2l daPibldaS GfhsVaking heslapasids Agd updAndeh® dbakidnewar sguantity or
type of soli g}lor ganic materials | ogde angd t hed‘pr ocess adopted. The
pr essur e R UL PRI U, BESPRE ) PRESHFBIT & &1 °APR%: pressure vessel and
can be mounted on the outer wall of the pressure vessel. The processing of
solid_organic materials is regulated by the readin of . the pressure
gauggés) %hTﬁépsst“éerﬁﬁ@Fya‘f" Fe ?‘ﬁﬂioﬁﬁrf%f”( ey 6‘%?%?&003%??‘?18’668&?@ T of the
Pressur e Y@sselpressledaidap Wuking ipeatied. (Th gRleaY pigeistied beddisagsl didh cntie
tenperature of the reaction gases or steam or per heated ste i nsi de the
pressure %&?%FS?“rTH?S%rI(SE% §]is‘h§e EFatE%?? g‘ecﬂ”&éﬁ? g‘er%?sé"rrf a‘?S%?? ?Vélflq%@ﬁ?f’%t ed by
the readihgs o@itrated @ubiQIMBE hRIctss xils Tnt Ak QidsSie VBR] PEREE s fa3\eginpibarThpr ovi des
a process for converting solid ,or’,ig)ani C terials into ibon or activated
carbon, CgHFrREEHgs B ©rRpEs SH PPE PoHye] AR DSTRISSHF SV SYBI RN GE her nal
i Nsulo@t i GronkiRNGesdirt Redsdi SriA6 B8 VARES)S URP Blide dal@ls) @edulabes itRYpragsusiind e
support; feeding the solid orcﬂgni crrﬁteri als t be.qﬁrocessed through the
feedi ng dlo¥r enbawion i B9Resateh BuBnie BEIHRY Ehitte e°ihP B hEER of Bt &4 or
non- per f QfedhREr &idtiahdt 2dlistep-AHaASE thid PHirttas. RRR P BHELFeBer¥ed Behé appaahisgni ng
the during the process are treated in this unit. Treatment of reaction gases varies depending upon the

nature or quantity or type of solid organic materials loaded and the process adopted. The‘_

25  pressure gaﬁge(s) indicates the pressure level in the pressure vessel and can be mounted on the

outer wall of the pressure vessel. The processing of solid organic materials is regulated by the

readings of the pressure gauge(s).- The temperature indicator(s) are located on the outer wall of

the pressure vessel. Temperature indicator(s) provide the rea&ings of the temperature of the

reaction gases or steam or superheated steam inside the pressure vessel. The processing of solid

30 organic materials is regulated by the readings of the temperature indicator(s).

The present invention provides a process for converting solid organic materials into carbon or
activated carbon, comprisifig the steps of: tilting the pressure vessel having thermal insulation

along with its accessoties supported on a tilting or swivel suppott; feeding the solid organic



pressure vessel to its horizontal position when the perforated or
non-perforated rotary drumis fully | oaded with the solid organic

mat eri al SYORBEMISHY8gas or steaminside the pressure ves$EI/IN2IB/0QUE entire
air inside the pr essure vessel is pur ged out; feedi ng superheated steam
cont | NUOYS Y épt%cess%h%om' Bl bIRUON pbGia RELRLAS, L b Wb LN

nozzl es of Val ves orated or nonperforated rotary drumthus

com ng i ptrorated e tnoggatferated \Apltalty dthe ewhied invidsathe revaire vesagls realigningt thag
constantly the pe t tor

with bel £ ¥essure %?ento Fsla}{?glg%ngﬂ godf’@ﬁ!nhtégﬁagr?%&%@f %(%ndééﬂf&} oéré1 %ﬁ’%ﬁ%ﬁﬁg‘; uni form
direct cénllyamdedbe’tthvelmosmpgameatae:dalstfefaimgaaﬁort ﬁ@nsmﬁld@therpgtam‘tvm ghial s;
evacuat i con q Qcié%llxey he.gengrated, a$68.d r e
veoser  Raigh T e R B e R R O LR e
unit; unltlaadlletrrglvt: Iaed @)r@gbgséetdmeefmeémm nezzles F wrbres oio e Pe@rtedioceanbon on
corrpl etigne e e f d ry drum
via the gonnr%tg F’ﬁ%&c %’fﬁéﬁ%nél%%%goudlﬁe%{ O%Ea?te I ngsglfrarl)rrga%n{)cvrg t@r%a%r;[of% gtl | ting
t he pr essorsenitegsaperidowadver - ;arfdratfpantamadmtrab}ng%gaddowpi Wﬂb@ltmtchﬁl on of

t he perfaqrat ed 0 T

accor di n%ﬁ oc?uﬁ’edftf)?g? pog?i)gcfg&?gor e%% ov dﬂﬁfgg?r&] dﬁ%gé?%?ﬁ?%wéeg\é \%f??? ng

sol i d0or g@amh @ndrﬁteeoh@drgamcntx@er@ar ety@wamIg @otinupathe the gerrekrond, reasoppgdsss frgm  a
pressure yvessel horigz gnt a I on .t i r up
and down 5 PR Vrﬁsz)s\?erren S; tx%gaseﬁ opg% dr%%‘ét%g h?nm%h\év%la%g}éga&ggn}l%gl nout h
encased iunehdieg éualpdocpsrsedsmatreaalvessé:lon @ aslafateécstardors hn eprdplegonatft the hedess 0 sai d
pressure ves tatlng shaft t nger of

sai d seal@F 3‘ sﬂ?%ra'p? A noré F%O g for"wth E%%x?%‘% gcqut raflélgﬁfjg%c%gpl ed to
said rot eﬁéeldmg (ﬁhaafrtovall p)i&t ;bgaltlha;g or plesin \sqssrebcdbwtlwarés stdaprs uparaihieat er f or
gener, tin t Q nlet valve fitted to said

seal e§ dlg ‘(lfrf) Onr(gejfg%ﬁpet%lg%ée%t%non %rgornﬂ efe(l)tted&rg{neam at | east one feed

pi pe having nozzl es or vaI ves is pl aced beI ow t he whole | ength of said

per f or at g oL arY, AL . Al ah SRS he HS LHLUAIE] 5Blial OhlBhacl O o UARRLLE NG and
keepi ng saird coni cal o f(h sai orated rotary drumcentradlly

al i gned fsolid drgﬁr@ctmngnaisnﬁelcgtbomsd ade*vamdicdrbpn,@smgnmg/essesme vaseldperonsdly cl ose
door end At ot h end of  said pressure,ves d i ng
solid or i’ cgrrattgé‘?ga?s 3! PEPGR FOGTR ar?gcli%“ﬁn ?lﬁlt“%mgven%?%n% ggd gtﬁgr%%at ed
rf)t arg drdwm hwﬂWg noguthy eméilnsng sdid pesstireaiesyl; 4 seled dish ol isafadhedpen or
cl ose door end for ding ;sol i I ion
nsi de. sardPRerTOar I oPaRar roafan L TRl Bl Bl or LRl ok BRPE

di anmet er gedreh n®adrdwidohélcad chmuﬂdIVeClﬁ cegildl to said rotating shaft vide pulley or 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 least one feed pipe having nozzles
25  or valves is placed below the whole length of said perforated rotary drum; at least one cylindrical
roller for supporting and kéeping said conical mouth end of said 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 or removing solid organic materials of larger dimension into
or from said perforated rotary drum,; a feeding or removal port centrally located on said open or
30 close door end for feeding solid organic materials of smaller dimension inside said perforated
rotary drum; a connecting chute having smaller diameter than said conical mouth of said
perforated rotary drum for facilitating free rotation of said perforated rotary drum during feeding
br 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;



perforated rotary drumfor facilitating free rotation of said perforated
rotary drumduring feeding or renoval of the solid organic materials; at

| east oneWPrRBH¥IBM8saf ety val ve is nounted on said pres$GTANISY/8/T74 o

saf eguard sai d apparatus from excessive pressure build-up during its

oper a.t | 01,8 eqna%spl i ttitt | R& 'Idssea{eldt éjs dengrf]orso%lt go@ %?xl'eg%_otq ! SSQ %Qgr t]:x? fror%légiflf | ow of
reaction ‘gases fgener at € i om sal predsure- vessel . &t 1%¥ast one outl et

val ve fi tpt@ghrd cessbdeggasnesyilét vplvpbttddap ssié gasleait pipg fdrheguprigsdupessarcnfll ow of
reaction gasgs, gepsraled.during. e, Processi 0o of Lo, sol I organ o,
material so a gas UF &atment uni 1o ror ¢ Peati g °t s Generarsd T eadudn®gases;
at | east uemeepr @ssior eegapy e gegerned phethn@ases;he lautoae pwadute @higesiaintbupredssur e

vessels for ndicating the pressune | evel, in said pressure vessel  and at

el. i )

| east “on& tERPEF AT S SH B Ao OB TNt 08 P ERE T ST el SRaPresFe L1y
pr essur e au¢ssledst by tempeka@ad indigardrie nicenpé patthy eutaf willhg sgad pravsurstaaaifodr
super heat ea‘tlj gte%mti nsi de sfatLd ressure ve setl a tThe.np.r esent i nvent ilon
accor di ngTE™ e SEESRE MU rent “pr OVITFeE™5n Sapp AT at te R6redhverti ng
solid organic materials into carbon or activated carbon, conprising a

ressure.yessel horizontally.nmounted on tilti or swivel support for u
PRG cown PTG SBGATEN Aot i 8 BPad ctolfehl, S gy ARBRR ol ol
nout H0enecasetling Rslidlergsai shapriasiatir @rbee 98 attvaad sebbre dodpshgandessge atskdched t o
said pressure vessel at one end;.a rotating shafif is.mounted at the center
of said s@%rfoé‘&aﬁﬂimsoﬁméﬁﬁ - néun&eoérsgld%rrsﬁ? B \%ﬁrg‘rﬁ’ %’gIC{OWBrm%WaT%VCH‘rC f%[\s/’e"l 7% coupl ed
to sai d ipetfehicd gotsd @bdm Wavikg Pivhlcdyna@ith edvaded irsplke 00# pteysuse wiselamsalepeish heat er
for genera(%]i n& iu{perhgat ed stea{n at Ideast tio’neh iftnl et \{a(J V%Tfi tted tog sai d
seal ed di*8h"SHY FOI° FESFITATT Wy TN & st "WELE & 'St Bt "1°e88t" 67E“t eed
pi pe havisédrdniishzdndsa géaradahu®s with delder staiirdddivens perplddriatsed rowdgr shafdl kidm 1 S
pl acgg at @he centre of said rotati ngfshaft .and egte ds to tlher Wnolle | ength
i nsi d@ ofP"8%i°0 “HhRETFof HEEHTIPET K OF BICTENE WPFRE5TBE: 114t o8 LT y
i nsul at ecaltofipedereail stalandidi adifonregflathg die sape Hegp@dbwsn; it &hdt onarfeyd ppt | east

one cylindrical roller for.supportin aqg keepi ng.sai d, coni cal ut.h end of
sai d hon Bups BYAIE T BraryRPHIRERETOITS T GREA ST o A Rt dafy
i nsi de sabtarrpr Hsf Ufid extas’s @b theavhddRfpto instle @f 8aid @os-pefidatad ranpihet, sedd of

said pr essyre ve tseel orsuIaeegdi ng or I enmvi ng %Iti cr1Il or fmi & ater |t?el S of
| arger diiEmdioh HREEYPUREG Y BEFH HBRTHSIF oY dFEF7F STRYS damY 4" 14&di ng or
renoval pae tyliaeddl slitryfol opabeay anl leapith ofdtonitl Bhok endlofonidatnd-pedbrafeéedi Ng
solid or ?ani c, material s Ogd tsmscl)l Iﬁer de' nlgn%;o% i CQSird§ S i rq né)nér[%%rsg Qoroat ed
rotary druify EESHH: CRUPE"RaUTHG Il i &7 " aRBter” PRA &P EBni cal
mout h of esdiatlanvdiier ped bOkAd @ebsdunt akygl fhi Ueadingror fratoting ailit Regahic egat¢ralsatfi.on of
said non-perforated rotary drumduring feeding or renoval of the solid
organi c - geércﬁrﬁfrgﬂ,on P9 8‘ég‘f’mo?‘i‘éj non—perg)ratpd rotarg drum; a ?;:%gmg or removal port
centrally located on said open or close door end for feeding solid organic materials of smaller
25  dimension inside said non-perforated rotary drum; a connecting chute having smaller diameter
A than said conical mouth of said non-perforated rotary drum for facilitating free rotation of said
non-petforated 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 ﬁtte_d
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



pressure safety valve is nounted on said pressure vessel to safeguard said
apparatus from excessive pressure build-up during its operation; a gas exit
pi pe is fwWORew/eGso8ai d seal ed dish end for out flow of PERAN2MGB0QTBES
generated fromsaid pressure vessel; at |east one outlet valve fitted to
sai d gas dﬁ%jlnkcdpdnpt‘ﬁ -9l (204t ald Nig 5@%&£ﬁ??§&%ﬁ”%é QW R d 1‘?&%&' 2N, 9ases
gener at e uring t he processi n of 'the sol | organi c terials; gas

t r eat nentstream br fuperhearedatermgnsidaenidjpreepatvedelr eact i on gases; at | east one
pressure gauge is nounted on the outer wall of said pressure vessel for
indicating the pressure level in said pressure vessel; and at |east one

t enper at Jiref desdiptian of the drawimgt ed on the outer wall of said pressure vesse
for indicating the tenperature of the gas or stream or superheated steam

i nsidé said pressure vessel Brief description of the drawi ngs The

advant agemeadidarcRed WP Seafdibes dTtht MRAIORiIMbdcbmb 8LQERIAMY SpfatBalioin arpar ent
fromthe foll ow ng description which refers to the acconpanyi ng draw ngs

gi ven as fAiReedesc VRIS (FHFIS stOo KEyACSR P A H USRS B (FPe2S1 NPIHEHEET VSt es t he
front vi@ymgnmum@aa@pamaags for converting solid organic materials into
carbon or activated carbon having perforated rotary drum according to first
enbodi nent, and Figure 2 denonstrates the front view of the apparatus for
convet i N3Ol iilths @GRt CrofBtial otk IpphQue 38:DQRviingallid %é’%ﬁé‘i@ £RLRRMBavi ng
non-perforated rotary drum according to second enbodi nent Detail ed

descri pt iBRoBPr THEtgrarbep hainedheroncreriey dREp acpiding te Brst rekpdiment apd prevent
heat | oss, thermal insulation with protective cladding.2 is provided on the
outer wall of the pressure vessel 1 Before feeding of the solid organic

mat er i al S8R AR E RS Sortaiarefdhs aPpagiup iy CORVEHInE palidprgasicaptetisls idtappor t ed
on a tiltdMen0br SWMRH SHPRPTHaviAD hén-pdrRehdiPWBLAS dhit t RELRABIGR Okcod@ angl e
to 60 angle fromits horizontal position at 180 angle From the open or

cl ose3doosbedigest the pressure vessel 12, the solid organic naterials is
fed through the feeding or renoval port 13 via the connecting chute 14 into
the perforated rotary drum 3 encased inside the pressure vessel 1 During

f eedi ng dbetdilhéd dsodiftcdn of dhapteferrrdembodilnsnts t he rotati on of the perforated
rotary drum3 is maintained at a specified RPMso as to facilitate uniform
feed of the solid organic materials throughout the Iength of the perforated
rotary drighas, akd-on, of gkb&t R BEa R I AhLYold Wi FolesStivRYcl 8RR &dis ot or

with belt or chain drive coupl ed . , _ .
20  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 tilted upwards in the range of 30° angle to 60° angle from its horizontal position at 180° angle.
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 perforated rotary
25  drum 3 encased inside the pressure vessel 1. During feeding of the solid organic materials, the
rotation of the perforated rotarsr drum 3 is maintained at a spéciﬁed RPM so as to facilitate
uniform feed of the solid organic matcriais 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 eﬁd 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.
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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 novOr0Wasp0Bel t or chain drive 6 The i nner end ofCTAN2008P74g shaft
S5 is coupled to the sealed end of the perforated rotary drum 3 The gl and of
the rot atinGnsiafend; bivellfld aBGRpRALA, BF BXSHEd AMCH AR 625 ages
even under hi’ tF]fﬂpr?a‘tsssuree 4dconsgii “h |ﬁ1\sé deve onpl)e ir| ng S(Lérggllgl ng of
the soli dleoqfeqarpr@errmhfenotaah55haﬁ 5tf¥%m @ppva e ystatingshdeS lprtevexgtorbh'esmgot ating
shaft 5 f£QJHséffﬂgZéo'8Qd bgg%oélﬁ%%ecﬁg ﬁlh?&tgr t%e (Jr% 1cl?1? rfalrs]gs lgideg'g‘}'g WY i's
constantly cool ed a’coo hanism Afte e so organic materials
is | oaded)erfnltattdtrhterypbwfl drtt éelorrocﬁldarfyeddmr@no‘tahleorﬁbbﬁ Cb#edmhbﬂyfte@mvnlg or
remva| 05 Glhot LARLLYer HHPLENGAL VAK hé @ogaqédgt 0% j;St eam
even énde ?1 %a% pr sureg\rl{hen t eerpe IOEE)rrsat ed rot arygéér um 3 ar}g ﬁ | oaded
wi th t he fsiyl lealed vgdarthe sakdtoegapigInsaterialethp pecs s eesseb b ek ahgnpétcrle&lmrngweld to
its hori zong NGl o 00 ARY! GfeB3ulor BAPEM 3o i GAREESUGE 4Rl 1200C
to 200 C%)I%gj admtteddgl%ns?%j% the prés ure vessel % i Ee en‘%illnglggélr

i nsi de t lreespressued nlleéls ehtirg ajrdngrlerthe gresute verfeb1 svlpégeldefatt ethesuperheapidt h
tenperat yge v ; 6 ELQMLL Be.os Lgam.aUpeheat er
71s the;gEe d@\{/}?lg fe |ﬁae$9%/r mﬁ@QQgQ&EI%ﬁ&%g%J | at es tzﬁlz ‘%Qovev of
superlifeattech &t earrh¢ nteovdte(y Revhicdadzubitpehd flow efsupphirtadoraingho)glotheveddve( s)

9. The feed p fitte th I S ' ow t he
per f or at é’g" ro arm%rnﬁ?ﬁqé\jv:oﬁsvlapg(s) %1%1%% g:g(i % %%és\)élfh ﬁé.)zsﬂfggggg%g%g?ﬁv\ésen the
f eed pi pemthqrftcbtcqum thh perbr b deosyy cbnm\bahar@(tbt) pi@ssamcess¢ld. perforated rotary
drum3 will be as mninmmas possible so as to render instant and effective
contact of superheated steam (with minimal |oss of heat) with the solid

organi ¢ Neiegh 1% BLiSreddtht Ned PBE FiREBbRnS IR ¥: WIvB) sBanth@pé@wdhaage&u&t eam
romthe feed pipe fitted with nozzle(s) or valve(s enters

thus fl ow
into the %@&f‘?ﬁ"&t%’&“ﬁ“ﬁ‘? At PosgPig 9P 35 (2 FPETgRs R @ EH B atoBH RfsHPY eaéf‘ér een)

thus comisgmi @i ndlhikBChbssCIMeALkitMHeRokherg s M mdte@msglammecpemh&rdl r3tafy. drlie
perforated rotary drum 3 continues to rotate at 1 to RPM during_ t he
process w tie tSHIéeﬂEfﬁﬁfllsF?ﬁfBlﬂéusf @W%fro@u‘bérfﬁééf%edﬁ‘éﬁde‘&m f“PﬁZ]ﬁ(ibﬂr e 4l i d

or gani ¢ Mty ind de plilSraC@RSthrd Rikurk Ot(@k6 QR (B pdrRRatfehEBr A ts@en) HBIYmEigum 3 at
1 to 10 RPM ensures unjformdirect contact_of the solid orggnl c. materials

wi th supdPfeticgdosireatith TReoRPNBIMBLHp dhEPHEP HHo A EOUIRIENBt ur e of

the spl i doRfegRNi&10REMdudhy &@p&eespmgqsescaﬂmnulih@ﬂdue@mﬁm@mba@iq st tsoRAr heat ed
steamwi th the solid or anlc mat eri al converts the solid or anlc mat eri al s

into car PBRsYF oxebic Peiads dAF BuRTHeEan et the Rerfpidetogendrarad L dutl ’REM: he

Process &anh§ures 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 reacton 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 i.e., pressure gauge(s) 19 and temperature indicator(s) 20.
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continuously evacuated fromthe pressure vessel 1. The reaction gases are
exited through the gas exit pipe 16 via the outlet valve(s) 17 to the gas

t r eat nentWORP10/05840%he outl et val ve(s) 17 i s desi gned t oPEEGNIAB/B00He | ow
of reacnon gases to the gas treat nent unit 18 and also to regulate the
pressure §2455R HOPA (5 08t YRG OLpRLACRSS

adopt ed Er¢£ %Isgéﬁﬁglgge( SY)IS: ?‘%amgt\ ate %Slprggnterolﬁwane trEe epaﬁ)gsstﬁsfggland t he
t enper at (ereesapet presstre Hvddpp oi‘uringstpemmw |A|ft¢r capleson obthe press uhesgiduge(s)
19 and tengg{cqnz%grgls 19?#11%&&9 I;f{a %Ae goon%e %ﬁtytr §4 %g‘(i 9’1 g}éaﬂlé/ ?C(?gi)l gs?relrnsovﬂo unt ed
in the preSsure vesse to safeguar he appar at us Trom excessi ve pressure
bui | d- up p@ur1|3r1:g tilting tloyyeresatri vevsel Aﬁbemwardmplt@trmgq Oéin"t'fhelem o asge fromatssol i d
organlc terl lgaded via the ¢ o h the

f eedi ng gf m%cglrm aflhono‘%?l ? 5 ?nd Hon maf“%'r’e]mg ecérgglP Cgu vré)g?ge ?g%op eﬂ%m s in

t he rangeotafyd&@nangl e to 60 angl e fromits horizontal position at 180 angl e
and upon nai ntai ning continuous rotation of the perforated rotary drum 3.
The size of perforations in the perforated rotary drumvaries in accordance
with the Thatsize f perfdrytpms of the pleiforaed getardy clruratvedds ah sccbwlafye vprhobe ssted ofhe f eed
pi pe W th nozzle( %am‘%rma%arl & %ép%‘ée%ged”f’hef”%fessar é’m@@ S RGRLET.DELQW the
per f or at e’ TofAry can ocaf e poi nt d]epen ing
upon lOhe rscezenl@fbetlbretearbplawachuperfo'ﬂtted foearyl dpmpéune@cbermtan)netbelsbaﬂtqdl Bolrbe in a
stralght but _can alsp,be in a in or

connect i ng T utgep%rh%\%ﬁlzf (r)ljptl]3 ara fheqze%gw%ecrief"g?()ttngce Sélreﬂ :%%(f:]n %%n% oﬁ g

or gani ¢ rmt emi ddobesma lzigeag rnzrmnch ’rF’ecnéeleabng pdgreowwkiing dngahewen melfigne dlisstoof

| ar ger di | fiaedi ng and, ¢ n: o L.spgnsed
with and f?%l 9‘*"&“%8 s rg% ng of er{ e ma T ?d oré%nr?(?%?rgéhgrlgﬁ S rgggé ﬁe‘gdone by
openi ng tlhgerdnmnslah ttm&tehn@[aortth:eiq:renéc@ngtlenb ¢aotbard;spdrscdmtﬁ'hrei feelngendf t he
perfolrSat egl o 2l anydle SOI’BIJ eer(ljc no nlgccgnssoarcio bbeo %l’clllnl gﬁ comca?haoe d, of -lr-lhe si ze
of the appagaﬁus 'S °Fel 384”16 The quantl Sf P§ organi ¢ mater| als to
be procegseoatedhetanudiver bk maltkreé thtg@cngtﬁstﬁd |rotdnyccanmr@eednwntnedssdnelpémds on
the size of. the.a tus. -Referrin r tg vent heat  |1goss,

t her mal i nSlﬁlé&?hO}%}aafﬁ 51ze of ea aratu Cfdued tgg‘l uaﬁtl f&ﬁc?org:ri]m% ﬁéte%alﬂst o V\B.| |
of the prlRS}St]cEeeseﬂe'El&:eﬂlurﬂber IéfVEh’fce gaegsdl mglcﬂﬁrstdmmsﬂl deglerals ganthe sivaberhieal s,

t he whol e Bressure vessel 1 along with its accessories supported on a
tilting SPPEWIVel support -10 is tilted upwards in the range of 30 angle to
60 aifl e fromits horizontal positi on at 180 angle Fromthe open or cI ose

door end I?ffergrbge td IE‘lgusres E?o \{)ree%g %lheat loss t erm;(ﬂ msula%rxganhlcprn?tct%rel cad%mI > I
provided on the outer wall of the pressure vessel 1. Before feeding of the solid organic ma_tprlals,

the whole pressure vessel 1 along with its accessoriee supported on a tilting or swivel support 10

is tlted upwards in the range of 30° angle to 60° angle from its horizontal }Sosition 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
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t hrough the feeding or renmoval port 13 via the connecting chute 14 into the
non-perforated rotary drum 3 encased inside the pressure vessel 1. During

f eedi ng OVORRW/S8H0Bd organic materials, the rotation of PCRANHEHOWETX or at ed
rotary drum3 is maintained at a specified RPMso as to facilitate uniform
feed of {he §§l doto10f GARe Ge Rt BRI R e hOH-BLERRUS ot dhBNYHY: Yon B orated

non- perforate ro%ary drum 3. Rotation of the non-perforated rotary drum 3
is by gedret3.f wratgs thafthdiat srsror etkr Ar WpFrheatd seompteddinediteheithgpzdng shaf t
5 The 0%%1&%?9 QJnnLrgthog Hals B SHAl ARhBAUSEH (B theGaM e aRfnoh pertsgakied di sh
end 4 of the essuré& vessel 1 is coupled to the geared notor wth belt or
chai n dr icetery BrurTRe Thahgre ror ataein of suristhented aiedoh eshafne (Bithayt aptrfss @8 veleest fe

seal ed eqf;40fy, b&atﬁg&hﬂﬁ 5f OrRk S, QLAkY B PS¢ afPradiRRsiBRJr Hedl @indr um 3,
the rotating shaft has gas or steam or super heated. st eam f eed EIpE'fltted
wi th nozzétesrg)shaft 5vad gle¢ somats sufieanyintikrresighe.iTihs geedof Beviniatng tharthier
extends tg Ld d'tagke@&t%y LiBen Bpg;s!q&uggg BB hnAQUAIYpre b A cohbEn GRS 97 Steam
or superheated steam feed pipe (W thout nozzles or valves) 9 inside the

rot at i ng dstekpped Suring prasessivalof heisplisiirganisamateriofsrie the PPy, benanirRresPomeof heat
to ther %tﬁ&r}g@ﬂafﬁbﬁfoh S -z@,g;%éllo%ﬁm SR sh iSitsWehe H: Yobsthelil SorRQSdstdoBlRd The

gl and of the rotatlng.sha t 51s 'l seal ed to prevent any stéam or gas

| eakdfes beverrlingdhechahigh pressure. As constant heat is devel oped during
processing of the solid organic materials in the apparatus, hence to
prevent the rotating shaft 5 fromseizing; the rotating shaft 5 and its
beari ng dftehtasolivigprgamiconmigtalnt lbyded o g noy-parferatod vy dmehhnbadnor af ther t he
sol i d organ TBL& ' 35 b / A5 DOMRSES Gral kLt &y uilliddm 3,

t he door%% ngﬁe (giﬁﬂﬁ?{%mrgﬁgsgP%g%&¥g13 %@ él%§%d£$%ghfly tS Sreyent any
| eakages hgh mesuror YStceahe evreperiamdet ravicg Hryor 835 (e loaiweriith Hie vebh ofgepit or at ed
rot any dl’ml.gl@élr&ls’l tRe {)r.'é!sll% xJesg%qqgre- %rtldttg'ﬁ‘s lﬁ&lzbﬁhl LS & lg@’j[a%gl'e.ad}e%ortst}%?m
pressure vessel 1'is re-aligned to its horizontal position at 180 angle.

Gas or steamngteraut ofpdi°at orid0sT is1Rodedtiosidrobe Erissrarhiict { ¢l haspge atthe
pressur e v id Lo SRl Col Sk E b WRh GSSIN G a8y dohS

pur ged oﬁ?sﬁégég%ﬁstggt gé}estésaﬁ%r%\%t% teurl?%erz;.tu?te rangi ngll%:"trorm 4 0-g750 C
gener at ed59-7H G benesteddmns tdpertdrvatuperhtdrd i ieen fedyia Whealnlehealief) 8 “hishve(s) 8
whi ch regyl (g d ' £0heSLOYPANQUAR nbNR (S SEdiRIspe fitted
wi t h nozg%]gggtsegﬁlgrdg\%a \7%?{‘5}3%]:“6&%&?‘%@%& peqjll‘;i}iettgd Wi th nggzzl e(sﬁspﬁr

val v@0s) 9 extends through the centre of the rotating shaft 5 into the

- per f ox at glo) - i
non- per f ghated gq%efg{segf &&%@%ﬁ}g;@al\%@g JQ{Cﬁ&qmoa P eLMRER dNBuLlifedaRi Pe

fitted with noz ‘ e soltd organic materials in the

or va
non- per f Griatoettle not-perforaedimta8y Wiufrl 3.dhe 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 iﬁto 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.
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as mnimum as possible so as to render instant and effective contact of
superheated steam (with mninmal |oss of heat) with the solid organic
mat er i al sworeotoss4een- perforated rotary drum 3. The supelPheaNzds/sddam t hus
flowng fromthe feed pipe fitted with nozzle(s) or valve(s) 9 enters into
t he non-pﬁ]rforated rotarrxfcgrum 3hthus com n%.i ntq direct, contact with the
sol i d orgalfi"C Het BITFRertH S H RFICET ATt FRICHY TP B 1S Rrgeseret o
rotate atvedelt1o ThO re2RMnuses B i hrodgleds gad Edix gike1 cCantheruaets alkb@W 706

heated steamth the sol i ic mterials. Th tant
7ot at | on 6125 RERRSHE B Poargt FBEary B GHEs 4t <8Rt (g REEREU B uni f or m

direct cootlags atauhbie usdllB dndilgadi regulibd BE ipdsSirdih trhe Srepae Readl adiepéndam  The
reacticon of the superheated steamwth the soliglg organic material converts
the sl P8 JnTRE P areardopie L aPHBRIGrs sttt conrlie Fireb it | on
gases gened ahederfiphriting Wifte gy GERSE RERcBGRNINHIRAON Sy peasatel ghedsf nomantihe
pressure vessel action gases are exited through the gas exit pipe

1.. The r
16 via tﬁgn%eﬁ‘it‘l’rgfnd{féﬁo\r@(zg) 17 to the gas treatment unit 18. The outl et

val ve(s) 17 is designed to regulate the flow of reaction gases to the gas
treatment unit 18 and also to regulate the pressure in the pressure vessel
1 dependi/pretspsnafetiealys(pd S af mpynirsas shegdespire lessel i ¢o sefeghard gregppaauy Som

regul @t ed By e QLS QL | Hfigub NRRY G grgﬁo@,ngk(e@eg%o&smg{@# HE S LN dhg el p o of
respective indicators i.e. pressure gauge(s) 19 and tenperatufe

i ndi cat oroggsic 20aterials py erjeaded v ahetapneting eliwy 148nd Grenghrihefieding phemprassur e
vessel 1 ATo} ) e Q) Io¥ €0 A4 Eg-yR during
(T oper AT o e o o B R e 8, o1 el o
i s unl oadedzontah popidor an18et redle et tupor] Anagridning reonfitroth eotitmadpin theonor enoval

port 13 by calihdg, Qﬁmp@.eﬁ&%a%?yne&%ﬁé s erﬂg%@zm%gs\mhpm& @oeﬁgro?%q;% Dferad angl e

to 60 angle fromits horizontal position at 180 angle an on nmal nt ai ni ng
cont i lduouswhdly andep andsthetvie corshitpos fhopatced briog axygerdfresm 3. The reaction of the
super heated steamwith the solid organic nmaterials is wholly under

endot herm ¢ conditions the process bei ng oxygen-free Dependi ng upon the
nature omDepuaitg dppnahe hir@e o0 tudnb® JTBRfpRIJf e thte® tPBOEBE&SRE, he P&ifpasift i on of
t he non- perforatﬁed rum can 'tﬁi t hﬁjr ‘.beéaﬂortioltzgﬁpta |y at. 180. ang ol

verti cal I MYRHEH S D UHPE RsPogtonslly 20 etnelegF Feirely g’l@‘fdé‘.t Yieseeed

pi pe fittoede Wiyt Sth&rOsitAbd S0gleDThy Bdell ) fitted Shithendhie(sNoNpdrefspinmidethd &sary drum
need not necessarily be in a straight |Iine but can also be in a zigzag
manneér. P Offtéﬁg?tﬁfyo@w*é&ad gPpeecaratthBe dht HAEYIRE boF P onniipefiEGRat ed
rotary drbbih&€TEe 1B8ith 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 feeding port and connecﬁng 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 rotary drum need not necessarily be conical in shaped. The size of
the appara'tus'is related to the quantity of solid organic materials to be prdcessed. The number of
30  valves, gauges, indicators mounted depends on the size of the apparatus. The process and
apparatus for converting solid organic materials into carbon or activated carbon is also used in

the waste processing industry.
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necessarily be extended inside the non-perforated rotary drum but can even
be restricted at the entry point itself or can be varied dependi ng upon the
nat ure orw@uanyiss4p8or type of the material to be proces®€AITHESHWETU ng
port, connecting chute shown in Figure 2 is to facilitate feeding of the
solid organic materials smaller in dinmension. For solid organic materials
of larger dinension, the feeding port and connecting chute can be dispensed
wi t h and Re&edcquguraralgchar gi ng of the solid organic nmaterials can-be done by
opening the conical mouth of the non-perforated rotary drum Mouth of the
non-perforated rotary drum need not necessarily be conical in shaped The
size of tlhe appanetwsseks related to the quantity of solid organic nmaterials
to beSpr gpess%’ger;rnqpm&y%g?{vifﬁf roYeac‘li\\r/eec%’ddigacfge§éssdrenx%lss%€t ors mount ed depends on
the size of the apparatus 3 process ah pparatus’for converting solid

or gani ¢ i¥at er Ratagy drirh @pecfarard& oon-peforarat vath @aicllomuity; al so used in the waste
processiqg in ust.ry. ggierence nuneral s: 1. Pressure vessel; 2. Thermal

insul ation with proPec’ive cl addi ng for pressure vessel; 3. Rotary drum
(perforatbed &Rnonsgsbeft;orated with conical nouth); 4. Seal ed dish end; 5.

Rot ati ng.,shaf {~_ 6. ared, nptor w.th belt or.,chain dri.ve coupled to the
rotating6ShafE?qunéfggﬁggggg?ﬁ§3€3¥e%ﬁ%ﬁq?H?%ﬁ}%?g%g%i); 8. Inlet valve(s)
for dls ar st &amewpeguperheainegrabpegnm 9. Feed pipe fitted with nozzl e(s)
or valve(s) [inside pressure vessegi' O, .Tilting or swi vel support for
tilting %f th%ﬂﬁﬁbrﬁgég a%ﬂf§m3é§§leﬂ§%8%ﬁaﬁ}th its accessories; 11

Cylindri ®al r bkddeis:;fitk@ withpesrleG) octalys@) [fhedr pemdreofsstlhe pressure vessel ; 13.

Feedi ng reppval port:.. 14. negtin hut e: . 15. Pressure, saf ety .

. QUpfvel o i I

val ve(s) ?616. %1§ 8%5%71‘78' f)uéj;por or tﬁung gf(% e W%ble pressure vessel along with its
accessoties;

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; o
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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17. CQutlet valve(s) for gas exit; 18. Gas treatnent unit (a separate unit);
19. Pressure gauge(s); 20. Tenperature indicator(s). Though the present
i nventi orv@a81dl3848 and described with reference to thePPTaNN08/6&774

enbodi ments, such are nmerely illustrative of the present invention and are
not to beClaqr%Qstrued as limtation thereof and various nodifications of the
present invention will be apparent to those skilled in the art. It is

therefore not intended that the present invention be linmted to the
di scl oseq, embadLIBOL Srodleollly! Sl NGLER! maRlld: (18 ARSRCOL JONENLEBE,
i ncl udes all Vafiations and/of alternative enbodinents wthin the spirit
and scopeownbridifpehpstesanit | nvention as defined by the appended cl ai ns: d ai s
1 A process for. canverting sqlid opgani ryals .ihnt.o tivated
carbor, - impr erRgT e el S8 SRRt ol AR b A SRR BB

t her mal ionswilaigiooswigtlowgpowi t h its accessories supported on a tilting or-

swi vel syppor to. D). JERSLNG.L 18501 D3 gaNLs HRLE hRkSAho PRALAGRRS ]

t hrough t'fte feedihg or val por e connecting chute 1nto
per f or at eth e cooreperdorattedhe pic@rareddorumngrdased Ry demtdneasgl msideithe
vessel , ?Qs urreege!sgegni ng the pressure vessel to its horizontal position when

the perforated or 'nonperforated rotary drumis fully | oaded with the solid
or ganioc @t er raliging( thy freedt Regssdas iGrhosiz@aah posispl evhth eheppesatedcovessel till

the entire air ,inside th ressure vessel is purged out, (e) feedin

super heatp§f§°r§iegé?ﬁr§§fﬁni’ﬁ§%ﬁsl aéed\.j/‘?“g“ %‘ﬁ%&iﬁﬁ’f% C\I[r}“a e\%@s’and thﬁofjgh t he ?eed

pi pe fitt@d witdeling@zzdragamrinsideltvgsedsint Oessdl eill pler dndreafrashiderthapmsspervkselat ed
rotary drumthus comng into direct contact with the solid organic

mat eri al $$P{$S ¥6tati ng constandy the perforated or non-perforated rotary
drum by gear edetting Gupatheated beht ondmbadnvidthe @lec gtipd et theoughehe bteditpirg shaf t

for SSUng Lo d1 Lot SO 26 SRS, SHRRLASAL S S AR, e SOl T d

direct contact with the solid organic materials; - ’
® rotating constantly the perforated or non-petforated rotary drum by geared motor with
belt or chain drive coupled to the rotating shaft for ensuring uniform direct contact between :
superheated steain and the solid organic materials; .

20 (» evacuating continuously the generated reaction gases from the pressure vessel through
the gas exit pipe via the outlet valve to the gas treatment unit;
M) unloading the processed material ie. carbon or activated carbon on completion of the
process from the perforatea or non-petforated rotary drum via the connecting chute and .
through the feeding or removal port by tlting the pressufe vessel downwards and upon

25  maintaining continuous rotation of the perforated or non-perforated rotary drum.

2. The process as claimed in claim 1, wherein in step (2) the pressure vessel along with its
accessories is tilted upwards in the range of 30° angle to 60° angle from its horizontal position
at 180° angle and in step (c) the pressure vessel is realigned at 180° angle.

30
3. The process as claimed in claim 1, wherein the perforated or non-perforated rotary drum
is maintained in rotation at 1 to 10 RPM in order to facilitate uniform feeding of the solid
organic materials throughout the length of the perforated or non-perforated rotary drum during

* feeding of the solid organic materials.
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(g) evacuating continuously the generated reaction gases fromthe pressure
vessel through the gas exit pipe via the outlet valve to the gas treatnent
unit, (h)WORPBYAIBHE t he processed material i e carbon oPCAAN2PEP®I7Car bon
on conpletion of the process fromthe perforated or non-perforated rotary
drumvi a the connecting chute and through the feeding or renoval port by
tilting the pressure vessel downwards and upon mai ntaining continuous
rotation4of tiae @edcfeﬁrﬁtdiaﬁn@r inn@gimper khdréh e stept(@r yas dirstaad FhelmfitcdC2SS as
clainmed in clai 1 n ke tep (a) the pressure vessel along with its
accessor|t3§p‘:‘l"’§“‘te Feg @%v%la‘i"(fg CTSﬁ the range of 30 angle to 60 angle fromits
horlzontal position at 180 angle and in step (c) the pressure vessel is

real i at Oanle rocesas cl ai ne Ialml ein the
per f orat g‘d or Jrﬁ‘(’)RE% Ffab ;"Zﬁ}}efﬁ’ﬁ PlsStRa T“BF Eaéedl Sr‘ieafrb%‘fc{‘tyﬁh 4 1 to
10 RPM i rterﬁ);ﬁe@&dixetr@gfng&bhma‘tewmof’ arm feeding of the solid organic
mat eri al s throughout the length of the perforated or non-perforated rotary
drumduring feeding of the solid organic material s4. The process as cl ai ned
in claimel, WIREpiddesatas Shigjad (10 }laidaS viHereSi Rabepi (5 saﬁemﬁateﬂdteaﬁl it edpes akur e
bet ween 1 00C to 00 The progcess as . cl ai i |aim 1, wherein at
step (e) "SHp@h stihég?ﬁdl RIP§ Bﬁe‘ﬁnw{tﬁ nﬁzztl"ér%evggfsu’r”éo C@n@‘i’n}%"tefdr 450 C to
750 Qo 6.pe£FJStete@Ecﬁ£r§eaﬁmas claimed in claim5, 'wherein at step (e)
superheated steamis fed via the inlet valve and vide the feed pipe fitted .
W th nozzles or valves into the perforated or nonperforated rotary drum 7.
Thef pr ocevg S aghe Ipajcssfeds blamgham Okily 1 Whiek&h Bt adps St epﬁ H)fthe p&rebritl) of Hich- -
perforated or nonperforated -rotar is rotated constantly at 1 to 10
RPM 8. - PRE orﬁﬁeﬁécé&d’é’?‘éfoé?tﬁ‘b‘c?“f“ﬁ“ Iaé{ Fﬂni]f RS’Wiuer ein entire process is
regul ated by controlling the pressure and tenperature with the help of
respe t|ve|nd cators rocess as clained in clal rein the
effid %enc?y of ﬁ@%%éﬁeggma% a1 TqWAFFIR PR GF PEIES 5y ettt T iontiies BF1 e by
varyi ng tph@surOirdttbperaire tith datcfpasradspelaod indiooper f orated rotary drum
pressure or tenperature of gas or steam or super heated steam flow rate of
gas or steam or superheated steamor tinme or duration of the process under
endot her mi. ¢ cqRdptREs ad Oaimb irAPPAr R klhSreinQhe EAAVRY b BF PE@chsthn@ ltgaQIalty
material s into gar bon or é:gl vat.ed carbon,
of the product are controlled by varying the rotation’ of the perforated or non-perforated rotary .
20 drum, pressure or temperature of gas or-steam or super heated steam, flow rate of gas or steam -

or superheated steam or time or duration of the process under endothermic condition.

10. An apparatus for converting solid organic materials into carbon or activated carbon,
comprising:
25 a pressure vessel horizontally mounted on tilting or swivel support for up and down

tilting movements;
a perforated rotary drum having a conical mouth encased inside said pressure vessel;
a sealed dish end is attached to said pressure vessel at one end;
a rotating shaft is mounted at the center of said sealed dish end;
30 a geared motor with belt or chain drive is coupled to said rotating shaft vide pulley or
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;
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conprising: a pressure vessel horizontally nounted on tilting or sw vel
support for up and down tilting novenents; a perforated rotary drum having
a coni calwoouotonsemwsased i nsi de said pressure vessel; a esealiszhogiv@n7end i s
attached to said pressure vessel at one end; a rot ating shaft is nounted at

die center of ,5pid oﬁealeggﬁgmﬁrg&qzlgeogaﬁtfg Phadd “l;rl%te I SPAID OF ) ve

is coupled to sald rotating shaft vide ‘hai n am
super heateefpfafedrfofg’efn’elrratl ng super heat ed steam at Ieast one i nl et vaI ve

fitted to said; egs@'oﬁg ﬁhanal%ﬂerffgrsugga& Al ddNQedifle acegfc%lhﬁc?‘tﬂ?g%dﬂ Al at

| east one feed ving nozzl es ves |s

| engt h ofPesfatatrdgetMYGlrlav echtpliytaligned éirfuﬂqatlr&tfrdebamde@ﬂépxpysmewdmlcaI rol I er for
supporst i ng andy, ‘Sﬁ&%r ?Q&oq HON L8 BHL Fsaﬁ’cl‘ reé%f S é&efﬁécdi)r aled.J.okary
drumcentrally aligne or rotatrngfreey I e sald pressure Vessel : an
open or @bbtetgd@@maremﬂslatooaﬁomrﬁeldpenﬁetat@dr@aydmpressure vessel for feedi ng

or removing sqlftecam%r&%&v L3k ”gﬁt %Ifsataf?pea 2 PELE QLA LSS LpLary

drum a feeding or “renpval port ce oca on sai d open or n|gose
door end sblid orpmediinargriakohsidt sedgarﬁoruedmit:eydsahs inside said perforated rotary

drum a connegt oﬂac&tgythgtem% b SRl G O a”etftontcaﬁ offlal SQN LBl Ut h of

sai d perforate rota rum ree ro 1 on
per f di¥at edtaryotmmy far fariteing figp foemidh ng wid pceﬁmlai rapfry tdnem stukingl fexdiggnirc

mat eri al ;&b LEast nans REESRULE safety valve is nounted on said pressure
vessel to safeguar salg appar atus from excessive pressure build-up during

its oper at i onat kagg@ge presturgiafrey vabvefis iitopdted pnsaidpresat eehsdits afeynardfsaid out
fl ow of €a§§+soﬁ'or93§c§§sw@§¥£§§u§¥tbuﬂd ue;g 6}%5 Qratessure vessel ; at | east one
I1tte

outlet va to s gas ex pI pe Por regul ating t he pressure and
flow of reactr@s gages igénet at ed dided nightehé fprac 8esiofigragiontghes galeiactdor gani ¢

nater1|5al sftonasaglaéestsmgagrrent unit for treating the generated reacti on gases;
at | east one pressure gauge is nmounted on the outer wall of said pressure
vessel for 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
20 . indicating the pressure level in said pressure vessel; and
at least one temperature indicator is mounted on the outer wall of said pressure vessel for

indicating the temperature of the gas or steam or superheated steam inside said pressure vessel.

11. The apparatus as claimed in claim 10, wherein outer surface of said pressure vessel
25  including sealed dish 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 external damage.

12. The apparatus as claimed in claim 11, wherein said perforated rotary drum is mounted
horizontally with one end sealed and coupled to said rotating shaft and the other end supported
30 on cylindrical rollers to rotate freely inside said pressure vessel and said perforated rotary drum is

a cylindrically shaped drum made of perforated sheet or mesh.

13. The apparatus as claimed in claim 12, wherein the annular space between said perforated

rotary drum and said pressure vessel is kept minimum and one end of said perforated rotary
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indicating the pressure level in said pressure vessel; and at |east one
tenperature indicator is nounted on the outer wall of said pressure vessel
for indi OI2AY/BHE8t enperature of the gas or steam or sEBEEANZWEBYTEL eam

i nside said pressure vessel. 11. The apparatus as clainmed in claim10,
wher ei n o4l 8t Sl a8 Sl Sal O PLERSYE Y G356 LAFLHALRG. Sealedadiahyend,
open or close door end ar e W app d of “covered.wth g d’ensﬂy er mal

i nsul at i omounh tehd prf otadcpérfoeata] amdy nyurh os gore feeditg oplid eduacie haetal liog saidnd
external damage. 12.. The apparatus as claimed in claim1l, wherein said
perforateP rotary grumi s mount ed horizontally with one end seal ed and
coupled to said rotating shaft and the other end supported on cylindrical
rollers tq rotate freely i.nside, sai ressure vessel i rf orat ed
Fotars drim | 4Ta TR RRaY AhRy SoutR 18 srTEHE BN PERT AT AR SRICLRNT
mesh. 13.at Theeappeirtht segleddisle ead ofedidi preselravessel B, cowplet @i saidtgagedamator siithspace
bet ween 53, d, BEL] 9ALRY LOLALXALHILANGRALANL ESSULG, YESAL) L ol
m ni mum and Cone end of - Sal per Srated 10 arydrum'rs Seal ed and- connect ed
or coupl gerfomted adtary dotnatididye glaad of said dotatirgeshafeisdeatyfl t@ picdene akagesl of gmurh end
of said perforated . rotary drumis for, feeding soli [ ' ial into
sai d per fsgeﬁlgtuélgerﬁuogha??ssg\ré dni sairgf Tee 51518&?' a nﬁtgnt% scogeg:%?"rggo%g Hé%asﬁm%&

wher di0n tpheremftaat e dafingpriockssingt etthamglid brgfitic hawrsbd at the centre of the
seal ed di sh end of said pressure vessel is coupled to said geared notor
with belt or chain drive and the inner end of said rotating shaft is
coupl ed t16. t h&'hs eppaetusenndlaphedsiaiathirp @ # fwlicadire chid ehalad yish rendnhawds tanbgagtednd of
sai d rot atitntg %}I‘P fl'% ll.‘ msne l%dsa}doine 7 veentai g&e ga?vse (s)a]:d J%Ssuxor aﬁteez%g]sgigder
hi gh predstre™and®sai dfotati ng Shaft 1§ cons?a.ntry cbol ed ByFCool T ng
mechani snemperpurewelithtol.r om sei zi ng during processing of the solid organic
mat erjal . 15. The apparatus as clained in claim 14, wherein said seal ed
di sh 'eénd houses said geared notor with belt or chain drive, said inlet
val ve, sdiéd oUht eppawalswuechiged th ¢uiredSuvierdralipd cddndd saitdg slefpebatvernd to

i ndi cator,, 16. The apparat.us .as ¢l ained.in,claim 10 erein M sai d
ot at | ng Driaie 1-eia RELANE R, f BpdRte Mg BBy oMU S Pl T
speed of mm#¢ybrgksan gdodket or or the di nensions.of the pulley or chain
sprocket 17 The apparatus as clainmed in claim110, wherein said steam
superheater and gas treatnent unit is a non-integral part of said

appar2 ust7. The appatatus as claimed in claim 10, wherein said steam superheater and gas treatment

unit is a non-integral part of said apparatus.

18. The apparatus as claimed in claim 17, wherein the superheated steam generated from said
steam superheater is at a temperature between 450° C to 750° C which flows throﬁgh said feed
25  pipe inside said pressure vessel and thereafter through nozzles or valves and the nozzles or
valves in said feed pipe are arranged to provide uniform distribution of superheated steam at
equal temperature and pressure through the whole length of said perforated rotary drum and the
superheated steam comes into direct contact with the solid organic materials during processing
inside said perforated rotary drum.
30 _ ‘
19. The apparatus as claimed in claim 18, wherein said apparatus is mounted on the tilting or
swivel support and for feeding the solid organic material inside said perforated rotary drum, said
pressure vessel is tilted upward in the range of 30° angle to 60° angle frorﬂ its horizontal position

at 180° angle with either the door of said pressure vessel or said feeding or removal port in open
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18. The apparatus as clainmed in claim 17, wherein the superheated steam
generated from said steam superheater is at a tenperature between 450 Cto
750 C whiwi 2p109a8408hr ough sai d feed pye inside said pref€iAN2008/8¢a374 and
thereafter through nozzles or valves and the nozzles or valves in said feed
pi pe are arran vi de. uni.f or rd.put er heat ed. st eam at
equal tengpera gepgn% on(r%e&slsglfneen?%nr%ﬂkgsqﬁ oI egfrgsaflﬁgu?ngspé 5551régr<$fgr at ed
rotary drtheschiddrgahie n&uapels heapedsusd‘eaaﬂmesipdnﬁootte(dlrptetytdrmrstra@mtawwdh t he
solid or teri pr ogessi n Si sai.d or,at ed 1 Qtary
rum 10 R elRE a0 P BAERE IR 1318 REE BRI B
nount ed qnestthevtslsdl fis uﬂg:dcdlowswrdeth tleupgeerdf 3@hdndlcono Heedighg fromeitsslalrizontdr gani ¢
mat erical in |detl§6u 1?erforated rotary drum said pressure vessel is tilted
upvvaré i $t'he range 30 angle to 60 angle fromits horizontal position at
180 angle with either the door of said pressure vessel or said feeding or
rern)val Fb%rt LII?I e e? OSI tl ol deBend{ g/hereons tr(! ng.Tlanroﬁers areqjtte(tl he to 81(?' d
organic rmateria SPERR c?urlng processrng o ?lﬂ &Sol 'doFgani ¢ materral s,

sai d pr esssideevalesf eld pedstre saisd spes fOOS‘halteelddl’D@lhlaJeyhedbmfl ssxdnmfnﬁaadmetdryl n the
hori zont a tion.at 180 angle and for e soli rgani c

ot er 1l SR REb PR b fon AR BN B b BT AR HE | g
of 300angle to 60 angle from its horizontal position at 180 angl e 20 The
appar at us,,as ai ned in erein said cylindrical, ral s are
fitted O?\th 0 ﬁlﬁe P& e wal T ! gg gI7"“’nsa| H’hﬁrrelélsssﬁdro ef L SEPC 4T AR ofJ gh ré and
bal ance trhﬁo‘}al)@drt @hthsmndecpeg f:lmt«ahtemls teqtralfyr fdeédinp wi temotdef siod sadid argani
material s to ure s%th r ot on oflsalg\p%rffom%tedfr otar drum2 1 The
appar at uémé%n cI i A ¢ Fnrﬁoflan SrUiR ST S B RSk SSE ARE §

f eedi ng preﬂisarfﬁwfaédlrgafrtremmfmlmmmbﬂgngc ixetias dlarget gineasidr.e for feeding or
rem)v%l of the solid organic materials of smaller dinension and the conical
m)uth end of said perforated rotary drumis opened for feeding or renoval
of the sakid dhgappaatiBbethigled 1ﬂfcla|1ral‘2geﬁvhdieﬁi9‘§hﬁ:| &zadlag oil'hencappgbﬁthm aas
claimed in clajm21l, wherein . said feedin r enoval aretractable
connect i rf&tr"’(ff?g]l[e éo’f’b“‘i“}gncgutﬁ ° (h,%h?fecc?fmescéfatﬁ‘p% BB RS Efo BN d’ “of rarsegl ey

per f or at efiurh Gh@dayh dmunﬂtuehbmuglgmmmnﬁﬂhﬂoﬁMdddheﬂ@ﬁmf @mcﬂr&teahg al genfdvains and
t he door of S i d f n CL rhermval ort is dﬁ% ‘gne V\ﬂét hst and h|t

t enper at U8, " g hgh SMREAT G BrREEHEA A 5 nﬁl’ré MRy T E8kages
23 Th® appalealtays. as cI al rred in claim 22, wherein said connecting chute is
of retractable type :

23. The apparatus as claimed in claim 22, wherein said connecting chute is of retractable type
and facilitates the link between the feeding or removal port and said conical mouth end of said

perforated rotary drum and during feeding or removal of the solid organic materials is linked

25  with said connecting chute.

24. The apparatus as claimed in claim 10, wherein said pressure vessel, said perforated rotary

drum, said rotating shaft and said connecting chute are cylindrical in shape.

30 25. The apparatus as claimed in claim 10, wherein said pressure vessel, said perforated rotary
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-corrosive, heat,

acid and chemical resistant inner lining to withstand high temperature and pressure.
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and facilitates the link between the feeding or renoval port and said
conical nouth end of said perforated rotary drum and during feeding or
renoval OVORZRW/SBBA organic materials is |inked wth sECHINHBWT4g chute
24 The apparatus as clainmed in claim10, wherein said pressure vessel, said

perforateg rotgy preamzp s 3Rlthd'if! ok BY SAkS sa@&ﬂotmgqhﬁp@%% oPd, Gl e are

cylindrical in's e apparatus as cl ai ned claim 10, wherein said
pr essur e mllgs efainlesspitadl. per f orat ed rotary drum said seal ed dish end, said
cylindrical rollers, said open or close door and said connecting chute are
made of either mld or stainless steel of thick walled nmetal with a

non- cor r @3i veThhepparatugeé drimpdiinchremil @ athereisicaction pf tha peperhieated vigpnt witwibe hst and

i Oh SCMREE AR APl SASH REG ol IF (APRAI A asndrlcal med T clal m 24,

wherein said rotating shaft i's ma dened mld or stainless steel.
27. The apparatus as clained in claim10, wherein reaction of the

super heatgd Shfam \Mahﬂ al t&m& d& "BAPLGeilTBEELS @l | %asory&agi Lfvsamqﬁgmgéygen-

free endotherm t1on. e apparatus as aimed 1n clal m 25,
wher ei n sptze dgim s pearct«miatcwnb nethresiafl (pp of fbirl @ gadic mutcaiply tefbaprosereiies i n

accor dangeq W by 2ay gg%amngs\/mcc%frdaﬁ&' dith BEANGE JFDRL b AR hAchR Brpcessed

and size o Said ratus varies 1 n accordance wth theé quantity of solid
or ganioc maME$ﬁhls to be processed. 29. An apparatus for converting solid
organic materials into carbon or activated carbon, conprising: a pressure
vessel horizontally mounted on tilting or sw vel support for up and down
tilting dﬁvenémhwpmammdm;p&w@bng@éd<ngmarymmﬁdﬂﬁhavhhgla;e@ﬁﬁ@ékﬂh@uth
encased ips) %rsald pressure vessel; a sealed dish end is attached to said
pressure ve at one end; a rotatlng shaft is mounted at the center of
sai d seal ed digiesenme vesaelg@azceldaﬂnmcmmtewomhﬂlb@ pr oyive wapnertdior we apd dewapl ed to
saldlgotqﬁﬁgglV@%LhSV|de pulley o - chain sprocket; a steam super heater
for génerati°ng superheated steanm .at |east one inlet valve fitted to said
seal ed di sh endoﬁpﬂﬁnegukatyﬁ@nﬂhengupemaheavbdmgﬁéakaa%dP@ﬁS@V@ﬁé f eed

pipe having nezzlQ%RlnyRh¥fRed B¥hidFreiled NN BE/ @y ated rotary drumis

a rotating shaft is mounted at the center of said sealed dish end;
a geared motor with belt or chain drive is coupled to said rotating. shaft vide pulley,p%t; ‘
20 chain sprocket;
a steam supet heater for generating superheated steam;
at least one inlet valve fitted to said sealed dish end for regulating the super heated steamm;g;
at least one feed pipe having nozzles 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-
25  perforated rotary drum, said feed pipe is ;chermally insulated to prevent transmission of heat and
remains stationary; ' '
at least one cylindrical roller for supporting and keeping said conical mouth end of said
. non-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 or removing
30  solid organic materials into or from said nbn—_perforated rotary drum;
a feeding or removal port centrally located on said open or close door end for feeding

solid organic materials inside said non-perforated rotary drum;
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pl aced at the centre of said rotating shaft and extends to the whole | ength
i nside of said nonperforated rotary drum said feed pipe is thermally

i nsul at edWVOGOWBEEWAL transm ssion of heat and remai ns sPQTTINHEBAP07E | east
one cylindrical roller for supporting and keeping said conical nmouth end of
sai d_non-perf oral ed. L oLary pdrim.eont Wakl¥. Ahhongd. ol LoLal bngud resly
i nsi de said pfeSLNFEog, e paving sogler, dmetts han ¥€ door end at anot har end of
sai d pr.egsticted @63l drfirorfof ety Bee erv oh spids adr-pkrorgainiocryrdtuer dalng i nt o
or fromsai,d non-perforated rotary drum a feeding or renoval port

central | ySTB84F éeH‘B’S?‘nl Ogéhled&élpoé anbcrtx%‘fnd‘ge ‘door end for feeding solid organic
mat eri al s i nshdieass ahdpreoncepafefyorabt édmoottad yn drid prasuconset té safegolrdtseidhavi ng
smal l er diameter than said coq)i qé‘x_l mout I’llt.s%fergtlac‘)i d nonperforated rotary drum
for fdci PPRARITHE T FEE T oPaton o Raldenontperforat ed rotary drum during

f eedi ng or reapyadxit@ipetihBtigiodn didoegahidshrad éiricat §ow af rchamstgamngenpragdsur e
safety vgl ve ids nount edl,on sai d pressure vessel to safeguard sai d apparatus
from exce®8) & PFEYSUFE bui | d-up during its operation;, a gas exit pipe is
fitted on sai dtlssebetudétshlve ided ©rsaid gis dkit Pipe 66+ regalrotg b pgasesangdlverdt ed
fromsaid pressure ve%sed poab | east. on{athgtsjt.l et a}{jalm‘é?eri‘;li-tted to said gas
exit pi pdFHIT §RgErTASIG e s PRSEPE LG i SHBF 854 on gases gener at ed
during the pragesthtignoinitfberaohd de g¢nganideeatingpies]l S; a gas treatnent unit
for treating thgzﬁs?ener ated reaction gases;, at tlreaaq#o Qa‘?d grregsﬁseu‘rregse ﬁogge IS
mount ed on t h&" SAY &P REFT " oF " 8aid™BFEssiF e VEsSel ™t or *Indi cat1 ng t he
pressur e ihdsatihg iha peaduet lprek gsuiderasagsedsse amdl at | east one tenperature

i ndi cator is mounted on the ouc{letr wal | (t)fd seH'ld urgerrgvsaﬁgfgiveresssuerl 00 for

i ndi cating t h& FEhE SPRFEIS I FRET HARO B P RIS L GhBIHEET &S E¥e A i nsi de
sai d pr essdifatiny &8 S@iperadile ofthegappateainws s@srhediad ne@ch insidcctagdipmsABe veskelr ei n
outerlssurface of said pressure vessel including sealed dish end, open or

cl ose-“door end are wapped or covered with high density thermal insulation
wi th protsmcti deabpdsting tifimpd e ehtm ap, wedes euheatrficoss saidcbrexdirervaat! danage
31. The appafatus .clainmed in claim 30, wherein said npn-perforated
rotary dr‘ﬁ‘ﬁ‘l“{‘%‘; Wﬁlﬁ‘ﬂfsbéla A rIPSHRE SISy WY VAL ¥RPRY %Ctpﬁer?)némgﬁnoghséeegflgd and
coupl ed tderfal ifsul8b@ivitR grotdaade claddidg thgewhh@rednehatippont ederasl demhdendr i cal
rollers to rotate freely inside said pressure vessel and said =~

20 31 The apparatus as clahﬁed in claim 30, wherein said non-perforated rotary drum is
mounted horizontall}; or vertically with one end sealed and coupled to said rotating shaft aqrid the
other end supported on cylindrical rollers to rotate freely inside said pressure vessel agg said.
noﬁ-perforated rotaty drum is a cylindrically shaped drum made of non-perforated sheet or
mesh. :

25
32. The apparatus as claimed in claim 31, wherein the annular space between said non-
perforated rotary drum and said pressure vessel is kept minimum and one end of said non-
perforated rotary drum is sealed and connected or coupled to said rotating shaft and other end
of said conical mouth end of said non-petrforated rotary drum is for feeding solid organic

30  material into said non-perforated rotary drum.
33. The apparatus as claimed in claim 32, wherein the outer end of said rotating shaft housed

at the centre of the sealed dish end of said pressure vessel is coupled to said geared motor with

belt or chain drive and the inner end of said rotating shaft is coupled to the sealed end of said
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non-perforated rotary drumis a cylindpcally shaped drum nade of

non- perforated sheet or nesh 32. The apparatus as clained in claim31,
wher ei n tWE 28HIBHB space bet ween sai d nonperforated roP&IANYOYAIRI sai d
pressure vessel is kept mninmmand one end of said nonperforated rotary
drumis n t her
end of sgllgrgl)%goﬁiﬂc(gf&%gﬁg% %ﬁldtg% gd;?%sq%ogﬁ%ﬁ L}%?éﬁae%# (%g%émg%ﬁlﬁggs&f or

f eedi ng gl pd st@arrgamd@f high eprésatire jand GaléatIOémm)ﬁh%f*eFSf omaeely eostesr yy dealing 33.
The appar at,u of said
rotating seﬁha?lfs 0 §eg r@?’n{t% §glﬁ[§grg§§o%e¥¥tﬂ%e&g%aﬂg%go g%hgcﬁ{mé%%ﬁof sai d pressure
vessel |s coupled to said geared notor with belt or chain drive and the

I nner Of %ﬁl d ) as‘tals Qﬁxansegqg tcl 3 %}eﬁg dagcp egllg@ ﬁﬁ%@QOﬁggdsaﬁf eared

sai dnon perfora? rotary drum an e glan ¥'sai'd rotating shaft is
seal ed t enqoorevignbelt ea&age@vgfsmgasleto‘ralvgt eahvwihdedvehiaghpigres gavgs aaﬁ\daléal d
rotating shzga remdlcat@rSt antly cool ed by cooling mechanismto prevent from
sei zi ng Ui ng processing of the solid organic material. 34 The apparatus
as claimed in claim 33, wherein said seal ed dish end houses said geared
ot or W E' belﬁ)ea ar%nl 'QCIQ&EA’S claﬁ'gbg &}%LegRlvﬁlo\(?md Rditlo QUFliEhervah Go fsal d
pressur e gauge and sard t mperat ure i ndi cator 35 The apparatus as cl ai ned
in cll@i m@3nd whtegmtqfd RPMng g@:ptdthr: obeatiiof gaid peefed thetohet theaimensicps 20thand i s
regul at eduﬁ% ra}hay gﬁglther t he speed of said geared notor or the

di mensi oRS of  t ey or chain sprocket. 36 The apparatus as clainmed in
claim29, wherein said steam superheater and gas treatnent unit is a

non-i nt egral rt _of sai r [ | ai m
o, wher arn 1 B0 SRER 2 P R e e o T s
at a t enpeit &tauroe- 1ﬂntegrvl@emoﬂ§@12@p¢raus750 C which flows through said feed pipe
i nNsi sai d pressure vessel and thereafter through nozzles or valves and
the nozzles or valves in said feed pipe are arranged to provide uniform

di stri butdzon dhe spppenh@atledleéme@mnéﬁ vageeal the eypodestdiytamegrderpre §smrseidt hr ough
the whol et Lr%r; terr]heOIer 1sa|t9terr]19réra Clwgérheﬁog 8t r7¥0°d(IC Wcﬁlrﬁgwg BIQOL%HQEB I?ge@t ed

st eam corfEsi'n dir ec tact. e30|d organic materials durtng
processi ppei msdcd eid @tedsurnovesspé pf b rhatealter ribtoaply nduinsn o3 §alTseandphamardes s
claimed in cla

valveés in cmd3f7 ed plpee gr%Iarnraég%cli QO %pcpv%re unﬂfgml: &s%%ne& s%BerLQx?edt ddatd ﬂg or
20  equal temperature and pressure through the whole length of said non-perforated rotary drum

and the superheated steam comes into direct contact with the solid organic materials during

processing inside said non-perforated rotary drum.

38. The apparatus as claimed in claim 37, wherein said apparatus is mounted on the tilting or
25  swivel support and for feeding the solid organic material inside said non-petforated rotary drum,
said pressure vessel is tilted upward in the range of 30° angle to 60° angle from its horizontal
position at 180° angle or vertical position at 90° angle with either the door of said pressure vessel
or said feeding or removal port in open position depending upon the dimension of the solid
organic materials and during processing of the solid organic materials, said pressure vessel with
30  said non-perforated rotary drum is maintained in the horizontal posiﬁon. at 180° angle or vertical
position at 90° angle depending upon the nature and type of material to be processed and for
feeding and removing the solid organic materials, the whole said pressure vessel is tilted
downward in the range of 30° angle to 60° angle from its horizontal position at 180° angle or

.vertical position at 90° angle .
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swi vel support and for feeding the solid organic material inside said
non-perforated rotary drum said pressure vessel is tilted upward in the
range of WO 28HgI584080 60 angle fromits horizontal positiPOR/IN20088®7aNgl e or
vertical position at 90 angle with either the door of said pressure vessel
or said feeding or renoval port in open position dependi ng upon the

di nensi on of the solid organic materials and during processing of the solid
organi c rsat er iTat sppagaisds piese irr éaime@swherwﬁ tshd s;éihdkiqakmllgenrf: ditted ed to deary
drumis nai the horizontal posi a al

posi ti on réfdg "6“51 gfa‘mp’élt(‘aess‘é'rrffdV 5% aSn the" ?1%31 garlaél%%ﬁéqgad &gs rratp\é?{ntﬁi 8t o be
pr ocess edoafydirfirarwithede selg ca:mlucrmat&wlsng dnhae srobath r@argmmf@m#moemedbtst,edt he
whol e ;sai d pressure vessel is tilted downward in the range of 30 angle to
60 anél e PP ‘gr%m”t’s hori zontal  position at 180 angle or vertical position at
90 angl e39 The apparatus as clainmed in claim29, wherein sai d cylindrical
rollers re fitted on to Si | s of sai d_pressur S as to
share an 0bal Larh‘éépffaﬁé”slaéacifm gal gﬁhonerﬁlélrs rAted rc% ary rurgn%vt\;i%ltn OQ

sol'i d or gahéoval ot evithalosndcingtisin & isn@otrd farotalinigor wfosdiod theowh@@rgaomat ed

rotary drum aratus as, clai ne 30 wher e i.d or
cl ose dod?"“ﬁ‘é’g g %@g&ﬁ’éns&n arngr%}ﬁev(émc ?‘ﬁh erf(ﬂ] Of A nenpeet rate%utaeryggl%?ts

cent ri@ f apedeadst foglinglor E@itpylalf tl&fsolid‘lﬁgﬂmi ihalerbtsgdbicger dmteemral s of smaller

di mensi on and the conical mouth end of said non-perforated rotary drumis
opened for feeding or removal of the solid organic materials of |arger

di mensi om14 1Thbeppppad ad dsinas it | idfyed, wheeinadainh Zbeding\,hemhqnalsabxd hfaeedi ng or
renmoval port has a retr ctable connectlng chu e connec gald

coni cal FBTACHPEFAPBF A Bterf8r]iml§é’ff%’}n§ft A rorET y o rumc{]%rsmd ST ’ﬁt
sol i d or gafiyCdrimt wfdugh ShichQis sdidthrgdnie doetalsolovsaind the dotirng s@lrl feeehm\xal port

is designed to wthstan h t rature ressure and has a ng
mechani siFPe PRV EAE~ % tﬂ‘@%}é ggp g‘fmﬂ?mdr %éerssél s éyél”c L.!unr%emcf'clarxln 2818 m 41,
wher ei n saévdnGankeagdsng chute is retracted inside the feeding or renoval
port so that reaction gases flows out said non-perforated rotary ‘drum
through said gas exit pipe 43 The apparatus as clainmed in claim?29, wherein
sai d- presgure N@Sﬁ@kamssﬁidihﬂ@lﬂn ki Bat it tad yordeaing chae & reotcatlimgleshaf t
and said ogqn ctin te are lindrical jin shas%%

cl ai med iHe &ePE°D m OS] 19 g‘ée/’&“ﬁf’%&sﬁ? dovedde
20  through said gas ex1t pipe.

rat us as
e S

43. The apparatus as claimed in claim 29, wherein said pressure vessel, said non-perferated:

rotary drum, said rotating shaft and said connecting chute are cylindrical in shape.

25 44 The apparatus as claimed in claim 29, wherein said pressure vessel, said non-perforated
rotary drum, said sealed dish end, said cylindrical rollers, said open 6r close door and said
connecting chute are made of either mild or stainless steel of thick walled metal with 2 non-
corrosive, heat, acid and chemical resistant inner lining to withstand high temperature and
pressure. V ‘

30
45, The apparatus as claimed in claim 43, wherein said rotating shaft is made of hardened

mild or stainless steel.
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rotary drum said sealed dish end, said cylindrical rollers, said open or
cl ose door and said connecting chute are nmade of either mld or stainless
steel of WRi2010/03840Bed nmetal with a non corrosive, heat, P&EIN2MHO00EHen cal
resistant inner lining to withstand high tenperature and pressure 45 The

apparatus as clainmed in claim43, wherein said rotating shaft is made of
har dened *%ri | dTo%2PBRAM Pse‘g”ém?{?ééia%%?ﬁé“%ﬂptﬁaﬁ%ﬁ plthespEReisstesmig] B m 20, |
wher ei N EQRAGEAR referhewBHRREAR 3k BEn SteailoWetntlc thiRissel | d organic material
is wholly under oxygen-free endo therm c condition. 47. The apparatus as

claimed in claim?29, wherein said feed pi pe extends through the whole

| engt h ofy7. sai thd\gpahes hotahedin QEARY, Whddh 0fid f8$pibt elalds Aroddhahe@hsly poi nt
of said non-perforated rotary drum dependi ng upon the natyre or typg or
quant Pt y lggthiFeaid BP‘?'H“B%‘ﬁ%ﬂﬁO{“W@r‘FéF%“%@ et BYBTS said non-perforate

rotary drum depending upon the nature or type or quantity of the solid organic materials to be

processed.
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