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individually selected in ~in the respectlve conpartments 1lla, 11b and
having-regard to the reduction in apparent  1lc, which are preferably equal
to or lower 65 specific gravity and particle si ze, the resuIt (S than S
1/2 of the helght of each partltlon wal | 130 4. - :

1, 453, 400 a 4 14a 14b or 14c ‘should be
substantlally equal actlvatlon conpartnents may . be sel eGt'ed so t0.each
other. This may be easlly achi eved by. that the fluidization veIOC|ty i'n
each activation .30 successively flomnng the carbonaceous materi af -
conpartment is mnthln the range of 60-to 70" through t hese’ actlvatlon
conpartnents 11a,  “cm per second dependlng upon._the particle.5. -11b and *
lic, mhile;raM/haterlaI_and activated size-distribution, but |rrespect|ve
of the num carbon are .. continuously fed fromthe hopper ‘ber of the
activation conpartnents. By the 17 through t he conveyar, 16" ‘and’ renoved
term"fluidization velocity" is meant -the super-: .35 from the |ast
activatian.compartnent-.1lc ficial veIOC|ty of the gaseous acti:vating

t hr ough the overflow duct- 18, respecti ely, nedlunt- Al ternatively,
the activation conr 10" such a manner that. the anount ‘of. carbonaceous
partnents 1lla, 11b. and 11c .may. have.different material supplled is
sufficient to: conpensate fluidi zation velocities ifso desired or -
required. for-the armpunt of activated ¢arbon emerging The carbonaceous
material referred toherein -40 fromthe |ast activation conpartment 1lc

as may be any material suitable for the prepara- the fini'shed prooduct.
tion of activated carbon, - for exanpl e, non- 15 FIuldrzatlon of each-mass
of carbonaceous caki ng coal, carbaonized tignite," carbonlzed material in

t he correspondirg activation com vegetabl e material.such as coconut

shell's, pecan partnent is effected by t he upward - fl ow of -hulls, ~wood and
fruit pips; petrol eum cokeand 45 individual streans-of "a heated-gaseous
activat- .bone char, and may have a particle size with- ing nediumfromthe
conmbustion conpartment in the range of from26 to 42 nesh Tyler stan- 20
12a 12b or 120 to the exhaust duct 19 through dard serles in order that

I 2 I T . | T 1 o . Y L L T A~ L T




t he carbonaceous material in each activation gaseous activating nmedi um
referred to herein 50 cconpartment is heated to such a tenperature may
b St HA—eH-0x-de- ion of the materi al
with the gaseous a m xture thereof, although steamis preferred. 25
activating nmedi umtakes pl ace. The follow ng table
illustrates how various Mre specifically, the rate of flow of ea
paraneters vary according to the nunber of stream of the gaseous &CY.
medi um up- activation conpartnents-within the reactor = 55 ward th

the corregponding one of ~the  chanpgy 4dol- 5 _ s

1, 4%3,.406- - — e 5 Tll-\\ur_ Netrper—ef—Aettvat i on
Conpartnents 2~ - - “.. .3 TABLE 4 Type of Raw Material
coconut shell coconut shel | ' shell. Ry uppl y

280-.320 Kg/ hr ~ 220-250. Kg/ hr. et ' ) - Gravi ty
668- 675 g/ lit. 668~ 675 gllit. 6?.68 675 g/I it3 of Raw I\/at egial ‘Rate of
Rembyal of - - ; - kgl hr

Acti vat ed mebvéﬁaw\ylpanelnt Speci f ¢ogor@k sheillt y coconut&ﬁau 580 ggdoitt shell 530- 540

gllit. 440 g@uppgl lit. of Acti ﬁt% l(Caﬁ bonggg?%ﬁg,hgjai llgoyzzd?k one

Adsor ption- 23 1-23.8 . 1% -

Fl ui di zat i aﬁpawa{ s;ebmy Gravity - - - €8-G geni.sec. 668~6759AZO CIEERR67S5 g/lit. 60- 70
cmsec. Avefr&ge\/lﬂemldence T| me - 2 hr. 3 hr.

4 hr. Tenpegr S Act Corrp t rr] . [err]
Cerr] 2nd vatemjl ¥ ?sro—fﬁFﬂ( o 110_-1;_5 F{jH 60—7p.kg.fhr |

[err] 3rd Act. Conpartnent o ' : [err] [err]
Last Act. GpospatSoseific Gravity * - 570—580 g/ht 530540 & /lit. 440-—460 g/lit. [err]

Di ameter off BHEUEGEAPR each 20 cm 20 cm. 20cm
Partition V\Qlixlcth&lm n Reactor Chanber Ratio of Cpening Area of - 1/30

1/ 30 / 30 Passage to Coptact_Surfac of Each
Parti ti on V@fﬁ‘°Wf‘ﬁ‘i‘?f‘°ﬁeact or R?r‘rﬁ@ \é‘goy ti ozg ?-} B&ssagegfﬁ

Hal f - ‘way aBhasmtiantleladjyacent t hestRae tiisean shL70Wind béch RealEUOI‘cm/sec
bottomo‘f rt|t|o wal | er Angle of I nclination

Terr] B‘ve'agp%es‘dfref mePassagegF‘n Each Par tiffion Wl | V\?ghl n Reactor
Chanber . Fr pemgehi@urd:or egoi ng’ description, it.will be activation compart ments
may each: be ) that ac{j,veds carb. fJyelativ gh -
refractory brgzlac'ﬁ'sé)‘Im %%Qlf -may b%ad ogsroa?ned ug?%%mnucft -stg'kogggH gAlth ugh

t he present ZnKhAGnComrthas been 5840-850%G vat i 0135%86%01 a Si hgl—emcu vation
reactor. - fuylJl scribed by way _of the pref m  Fur
renodel | i nglétc‘)if"\(ctt (Z“P%gﬁet“br in bodinents, |t§g(¥1 g?% be no%&':f St vari ous
15 such a-wagsiasctiCmpitékeatise -or. decrease.t he — changes andsqmdiofotcati ons may
be nmade the;re- nunber of activatijon conpartnents may be to.. For exanple,

al t hough i Biop ?alﬁn 2(” ea®iMy carri ed Bg® since th& Par'tition walls
bodi nent t. on” wa 14a, 14b and 14¢ -10 di vi di ng the reactor

chanber into a pI urality of have been described as arranged in the sub-
Ratio of Opening Area of 1/30 : 1 /30 . . 1/ 30
Passage Relative to Contact ' -
Surface Area of Each Partition.
Wall Within Reactor Chamber

[err]

Position of Passage in Each. - '- -Half-way across and- adjacent the |

Partition Wall Within Reactor bottom of the partition wall
Chamber . .
Angle.of Inclinationof -~ ~ 45°. . 45 - 450

Passage in Each Partition’
_ Wall Within Reactor Chamber

From the foregoing description, it will be activation comparttnents may each be made of
seen that activated carbon of relatively high refractory bricks.
quality may be obtained using multi-stage Although the present invention has bcm
§ ' activation within a single activation reactor. fully described by way of the preferred em- .
Furthermore, remodelling of the reactor in bodiments, it should be noted that various 15
such a way as to increase or decrease the changes and modifications may be made there- ~ -
number of activation compartments may be to. For example, although in the preferred em- o
easily carried out since the partion walls bodiment the partition walls 14a, 14b and 14¢c - 7 -
~ 10  dividing the reactor chamber into a plurality of . have been described as arranged in the sub-



6 1, 453,400 stantially Y-shaped configuration,
they may be 2. Apparatus as clainmed in claim1 where- arranged in
parallel relation to each other in a i n_sai d passage-is-f-ormed—r—""
subst anti al | y adj acent—H-near—diTecrion.. 1n this case, the partition the '
bottom of the firstvertical dividing rreans wal s within - the conbustion

chanber 12  said passage bei ng downwardly |ncIined at an 50 5  should
be coryg&spondi ngly re-arranged. - . angle of from45 to. 50~
o the plane transverse: to the plane to ei ther surface of

MYAIMIS: - : said partition waII 1. Apparéatus_-'
for prepdring activat ed car bon - 3. Amasar4aa us as.clained.in.clai \U'o'm.
car bonaceg@s -nat.erial - h" : f"A% t%swfwrﬁeﬂlm elamdl w@rﬁovr ng '
means com. - stubialy Yeim ) eaa "rytrﬁf} ,,l;rgdr,djsma aghtsdtl) “ag n’%‘
over f | ow ductarrmftﬂt‘ﬁ arg) 'egﬁci Addrition therbomr‘zfr ‘Ca‘ “:cllmid gl 50 o
to the final! s AR Copibmasd rmmtberarlé tsﬁ sage be‘“gs %‘vf,el VL haptileg a
vertically u spcﬂﬂl@!’ reewdﬂge‘ben to ceeimemglrb@nﬁf - "’s«‘

cavity forned there| n;

sa;aayamabn wal perfor ated har ontal
gas flow.di st rWHA TOWE CLA Al Sarsts. C| A Appdrafup %8| ‘Pﬁd% e%o,hﬁz:)used

Wi thin said gavi a tﬁﬁg‘&oﬁi ByGicbaian withn ¢lgia. d fmﬁﬁ; n@indtcrpe\ open = =~
ends of 15 1 @@%ﬁsta%}whﬂmgomammedwwmmnbgfm aﬁ;ﬁ%’i&m L@mpa%samdanéab‘s age has

a surfaceyar Gﬁ c&nbizraespondr ng &Qﬁ&ﬁée othér lendl 9pen tbhesusdﬁlqdcﬂﬁ“i‘gzﬁ’ﬁt al gas .
to 1/20 to 1/ 8@hﬂéffk‘ ace ar ea of thaef| ow di stribut ok di,Siebutdong
the gaseous #@{P.fe ohgdampﬁaselbwhlkmbsmfad AB?”EE% i thﬁéed'pEﬂ eflk ofating.
medi um upwar dﬁbujpe Qimxtnhsandcmmusﬁ “\lIs‘I aceCﬁEht@D’tSBO nding mass
of car- §5 cheinbaw 4 r;aqtqitefh g foﬂ’; erm 1/20 to 1/30 of ﬂ;arq H‘% rial . =W
within the con_ edpBdte R ?tﬁ;‘fn;am acﬁertpomat ofcititherd ‘S«m | ol -ngesal d
activation co mebmﬂins:ronl v “’é tc mexe a@kgwﬁngon _5_ o

Appar at us as ..: d,bbeaabrechmbﬂr,vrh re| N, Ct °£1r1.,§',ﬂ,;a etai d di vi di n . heans
havi ng at 2ot he mrvdmpasly&lg@ .ar. 5.NAm easaiﬂmdd%f%h}mc%‘n sage

contuni cat | ngreb@*!f\ﬂé sa ﬁ’.‘d‘ §]§ﬁ§m Wﬂg&t ofth Iswl s fﬁg‘aﬂ B t o

. 3:11t0.1:3. 25 " %
sai d car honacggi¢sio mactomparaientkltbweghf W’B ‘f‘ g mmas cmqnﬂamadaus Sade aj ned _
in claim 525/\h§£1ecarwnt°bpes 'FJI“ QRS SR P et ,mEheﬁrano of the width to the heightis Wil | ¢ ~
the width to tthé‘erﬁét M!Mla&wmﬁﬁn coﬂne@see@f F¥pHtoiZ i iy oREbH At 178N
com the ran Supplfing? . thpaatmmous for IQ?@;}% 21 pskighfegeous _
7. Apparatus %ﬁa alaatmd:stamram evﬁ@sof ﬁetv&hnﬁtddad@tms!@%ht rate

o 42203
thereinto; 3 - %m&ﬁomshtﬂbwammm °”°° ﬁ@ns
the 80
sgar

ki

connected to tPP@mF'fn‘é‘f" wm%f | dOivate Nearbve 2 iTg mﬁﬂ’eeft'ébl-- T
di schar ge mean§; :ﬁ?@&ﬁ Frent for rem)vr ng . .t .he?a‘%&&sﬂg e.e01 esepar at e -
suppl yi ng ‘n€ans s,jcard d’eﬂfﬂ\d&[ﬂiﬂgmr P’a usﬁlttﬁ Iﬂgﬁ‘:&&ggs it acaﬁhnwat@w car b bon. i ng L
a portion gb thil dmrmn % Bich i N- 4, hﬁjpﬁ-ﬁtnm]claunedmcblmh |
sai d di schargi '}%QE“ atr I | zr ng ttiatly as tggintelory ?ﬂﬂ?ﬁrﬂi&%rﬁgvr gng -
means for divi %% téfhrrb\ﬂﬂetscaddeatmne %”d H‘I‘sga arge gases to 35 :
sai d' combust i ORga &Hbﬁreaﬂtnt‘-@bé%‘ “§§0 "B ai d gaseqgus. act i vatl ng

medi um compar tfcn‘erhmn D nde | PP Fow eautKEDA BAKHHEN (S as

claimed in cl aranFeE“s a%&klaeﬁvamrrpart rre,nKABUlS‘%a & Tmm,

tialty as herel O&,Qh slnhecbmmtﬂ#nf’eference §% \g dfs&h burners and
steam inject orsm&@s asndxsdtsrgmk Bt gm xﬁ the: accom@;rm}\ 1P@B conpect ed

to each comsustdionciye anP‘F‘FﬁnE"mg Jgs. 40 - f oChaivered Paigpt ‘AgRS masses of
car bonaceous neAcEYeRop COPRATER 8 “Act i vation conpartnents;, . TAKEDA YAKUHI N

vauon

KOGYO neans for suppl yi ng the—gaseuus ier I SHA
medi um to the conpuaéasers U@éﬁ@ﬁé@ﬁs s%m%m% M%M‘E“%d -
Tennant, neans -f oPWRREL AP RG gasich emfer PabRMSG 34 Cur Sitor
Street 45 ~the:activati.on process from the.indivi dual IR “London,
EC4A 1PQ activation-conpartnents to the at m)sphere - Chartered

Patent Agents. Printed for Her Mjesty's Stationery O‘fl ce by the.Courier
Press; Leam ngton Spa -1976. . Publ-i-shed by the "Patént - OfFice,. 25 Sout harrpton R
Bui | di ngs, London V\132A 1AY from vvhr ch copr es may be obt ai ned 6

1, 453; 400 - 6 stantiall'y Y- shaped )
configuration, they rray be 2 Appar at us as cI a| ned i n cI a| m I vrhere-



arranged in parallel relation to each other in a in said passage is forned

substanti al | y -adj acent “ In this case, the partition the
bott om of t hg ffnrst vert”mmm mﬂmmnm wal l's within the conmbustion
chanber 12 passage beihg downwar dky |ncI i ned at an 50 5 should be
correspondin re-arranged. angle of from[err] to [err] relative to

the pl . ane transvegse to the plane to eltherlmmf)(ace of WHAT WVE CLAIM IS:- 6

sai d Fartition WarT Tauy épfe&l&ﬁ o ML BOT 2 géa@;t@sdas%a . chim 1 where-

50

Appar at'us as cl ai m3a Pk} relat ﬁ td éa sut%Yantxallv adjacent .
activation with cllaeam d]mmher Bl mlusaasd therpa ting) mammcﬁme firf Seréical) digidingl Srcans,
activating medi %Jg" spondmgly l!ms‘@@gedbﬁn 16véﬂ* ﬁﬂﬂ @ﬁi&:ﬁ?p .
open 10 i n corfbi rf ?F - transvetse ugaﬁl Qher surface of

2!

activation conpart rrewhAqndrEtdm\m shaft kiln havigig@ ﬁuﬁ(ﬁ upst andl ng
ot her zend open to a EUAgpadiuefoc plepatiag aaugpt«dccnsborcawl}&pbmmeds tclainreél in; claim 1 or
tainer. a perforat é{?ﬁ*mrbpm'?\!saﬁla‘% L by acayqtien) with | slgimp? wherein sai 'a?vatsweaa com-
claimed in claig activang ATEE, V"t FREES| @,ﬁ%ﬂngym N
n the opening St ea& ﬁ’ﬁ.m'hev@oe SR andly L 8 LIt i oo
chanber ‘and a COI’TbU:SV-lty femediﬂpmwa?e has a sur f acainear ea correspondl ng tlon
chanber, in use, ‘?‘T fi ﬂg% sixibgron | 2, ABPAEAN(ps efaac‘h“!g pptere.
the flow d' lmﬂ]aaéacdi-cér%b 4 i@% gé‘}l‘géégsg é‘{llgaﬁa s 5&3 gfrneéﬂndmg
surface Of tdes chinibed, it/ Gde] the akid Warzomtel g4 dirdl 1720 PHaEN7SEE ffhergmtf 40€ area of the
n divi di rigwndiswitmtor [distributingt the gaseobshgctinm pertign ofceither sufface of alebrst vegical
or chanber’ztng medjum upwar 6‘ 'é?)a‘%"bﬁﬂf’%r Féﬂd"wnfeﬁ?sﬁh I‘i@“ﬁfﬁtﬁee‘g ﬁ)f’lfojl

113Ceous atena within the co

b&;to the reactor
AT st Veid i Cazm Ytic J]de "ih tHude Eﬁ% S@ atioft Chrh kfeN conpar
r eact or ‘chanber i Ntréctr alamnealmray pnfram;cbﬂ aAtthEaki6 p&nsaésumma ucuﬂmmadzerem

cl ai_m ‘wherein cowpavarmmsatd slandmgdnmsdham glaeanls sh:dvn eqit rectapgulag 4 ghape and
passa*g‘é is rect angd‘f ”“jnPF;%E % E%‘f‘% ‘ﬁ‘f ?l%h??é‘f\‘%]én
said ‘had a rat3m Qfid bdh p HaaCld o dQH' claim 5 where-
conpartments thr Oughthe/fﬁnﬂl’tozhhﬁtmeﬁtﬂ t he range of n'thé. @oﬂxhamdﬁﬁnmeseigmhswxﬂun
carbonaceous mat er i afpesns cteq torthe fret aptivatign com- 6theAmﬂa1°é§Gst°ds? cI ainmed i n

claim5 where- to t nt arbonaceous 7. Apparatus as

the width to thg he@;%ﬁﬁn?“ ld&kﬁiﬁﬁ%ﬂéﬁ&%ﬁ t STt Co TS bt cg‘mﬁ%m
com -the range of partﬁemofoi Zemopiag t dientarﬁoﬁiceﬁklpphqmaiﬂgepafabeupm{g Gaﬁusver-
7. Apparatus as cl a% 1 jim thenforgn ef grtivetad carbps %‘ h°éthed1scbewssgﬁﬁ {presegt in
t herei nt o; pr eceHi L Hﬁldinyrn&eth%rfor Q0Rb S d disch w

Z!? a?g thereby the
connected to thg fisnal conblstiPichibet Qht> coRBARISn C Bk §4id g%%g; i
di scharge neans parcompaninedtorons dmmedingy tehe eacar boma'cpeamss asataﬁheeau chnmapﬁﬂsah-e

suppl yi ng neans f oractvais Parmt‘ferlg in the forﬂﬂﬂyg H‘;{%@ Seribed accompamg

a portion of the digEhHlH “ebaﬂ%%’;gﬁ“ gm‘ﬂ%bef‘gg?
sai d di schargl Y MEZN Sheatlnp e bynaggw de
means..for dividing mamhrmrssdecdvaaoh conergyntof  sai d diTy

econd vertical d|V|d|ng
AKIER HHH@ KOG YZH

sai d “combusti on cha SBPPB’EﬁEHh%S*}s‘ES’HS actipting sa i d 9 SHBINTLAS Fr‘\nlg
D Donpir o Rl e R i
: n cl ai4h 1 sl bsﬁva:ﬁbn ﬁl@t:ehsvaﬁ)inOthe Cadigaial ment London, EC4A 1PO.

her ei nbefatiwtichempiriyeedts ip the ameiphernce separ Shagtefed Patehy Agaarss  arid

steaminjectors to and as illustrated in the acconpanying 85 connected to
each combusti on coMPag|ARRl: messajthtPI5tatichry OnfcOby 1EGdukEG resh, Nesm:iBHsm TS, 1976f
car bonaceous materi al Pubmwﬁmmagﬁeaeﬂm?ﬁy toreidngs. London, W24 HF), trom
YAKUHI'N KOGYO neans for supplying the gaseBus activat i ng KABUSHI KI
KAl SHA nedium to the conbusti on conpartnent; Per: Boult, Wade &
Tennant, nmeans for discharging gases em'tted during 34 Cursitor
Street, 45 the activation process from the individual London,
EC4A 1PQ activation conpartnments to the at nosphere. Chartered

Pat ent Agents. Printed for Her Majesty's Stationery Ofice by the Courier
Press, Leam ngton Spa, 1976. Published by the Patent Ofice, 25 Sout harrpton
Bui | di ngs, London, WC2A 1AY, from which copies nmay be obtai ned.
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