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5 1, 555, 811

5 were loaded into a cylindrical container prepared fromb5 nesh screen.
-The -contai ner was nounted onto a cylindrical shaft and the assenbly was
| oaded-into" a cylindrical furnace so-thatzthe contai ner and the granul es
therein were rotated slowy and uniformy inside the furnace. The granul es
then were subjected to a charring treatment wherein the granules were
heated in an atnospher’e of air and nitrogen (deficient in oxygen) to 200
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65 specific nunbers cited in this and the ensuing inventive Exanples are
nmerely illustrative 65 1, 555, 811 6
and not restrictive. For exanple, both coarser and finer granules can be

enpl oyed-during mxing wth corresponding results, the anmount of acrd—
added to coal. should-be not less than 1% and not nore than 10% preferably
ut 5% (i.e. percent amount of acid used,, by wei ght) 5 ° The t'reated
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mesh. gr anul es, 900 granms of whi ch were mixed with about 5% by vvel ght of
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range 1.1 to 1.2 grans/cc. - The refornmed granules were | oaded into a
cylindrical furnace and devolatilized as de- scribed in Exanple 1, but

wi th no charring being necessary prior to such devolatilization. 65 The
devol atTTiZzed granulres, which had an apparent density of 0.58 to 0.60

gram cc, and a 65 7 L555,811 yield of 55%to 65% by wei ght, based on the
dry coal, were activated in the manner also set forth in Exanple 1. The
overall yield of granular activated carbon, based on the dry coal, was in '
t he range of 3 to 35% by wei ght, versus 2Q to 22% for Exanple 1 and 25 t.9
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but the properti ess Weweighs:ubst antially the sane. The next two Exanpl'es -
represent an en deavor to see what happens when bitum nous coal is treated
conventional |y ang, thephheaccordance with the inventive PyRGESSmabss’ St

W th- 40* out concentrateli?i aci d mxing prior to.the addition of ;')uf%sgh
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8 1, 555, 811
8 These anal yses are, in generaly, typical of eastern bitum nous coals.
These coals also are highly coking and low in ash content. The dried coal

was cruShed to obtain 8 x 30 nesh granul es, 900 grams batches of whichh were
m xed with No. 125 coal tar pitch of the follow ing characteristics: 5

- Sof t eni ng Poi nt ~129.2 degree C
enzene 1 nsol ubl es ' . ) 33. 2% by wei ght -
noj i ne I nsol ubl es ' _ . 13. 1% by, yei ght
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coal, wherein the charring step could be omtted w thout adverse
consequences, and was both an unexpected and uni que result. The charred
granul es then were devol atilized and activated in the manner described in
Exanpl e=f—Ar—The end of the activat For=step, hard granul ar activated

carbon was obtained, 5 wth an overall yield of 33% by wei ght based on the
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surface area of 1000 -n2/ gram an iodine nunber of 1050, an ash content of ./
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psi, the .apparestt idgrsh cqutentc ed»btbers:oaielThgaa rnc?‘fnéwa pajfia tqatﬂgﬂl“ez 30
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step. B. Mxing a lignite coal with concentrated acid did not result in an
acceptabl e granular 5 activated carbon where the carbon fromlignite was
too light and too soft. 5 C In contrast, it cIearIy has been
denonstrated in the preferred 1nvenii ve enbodl ments that hard granmutar
carbons suitable for waste water and ot her applications can be produced
@m sub- bi t um nous coal, provided the said coal is subjected té apptopriate
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11 1, 555,811 acid added, within the
af oresaid operative limts of not less than 1 nor nore than 10% and
pref erably about 5% should be such as to control the granul ar noisture

(including acid) content, by weight, W&H®m: The aforesard operative 1imrts
of not less than 10 nor nore than 30% preferably 15 to 25% such as the
about 21% cont ent ~obt ai ned when about 5%acidis 5 . added to such 17%
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Exampl e 3, but e dnilled {82 fing &l@uwo t0350lg|65%d> iwgight
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conpact ed | nt 0 p‘é‘FSF §“1 ndlhmy%am htoamitablle frr fusedn vasi¢ eaterunder
a pressure of 4 ?% §s§ eeé"ﬁ Ve s of gatgrialip usgepd fegsperstion when Ay

pellets was i mhersaftge p@lftw s thille®@tola i Po@8er sUdhGhAR /a8 h DartBE & él{f%‘lb' at ed
to 6 by 20 mEsh 85%5».\/ vmut 8RS nukeln e yowder ol a?ru:ndebml? refict deritPofd 55

gram cc. The gr%ﬁ. ctwagl\féfl FBﬁaggz‘ ecégnq ,Eéi"%%{ ﬁf@“atq@ Gﬁlaeﬁdu?g;g of
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the granules are not very hard. The second part was mtled to a very fine
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1.2 granicc; the peIIets wer e granul ated and had a den5|ty of 0 65 to O. 68

o o " T T T N



12 1, 555, 811
12 conpared to bi tum nous coal, is an unexpected requirenment which could
not have been deduced' fromoprior art, and hence forns a preferred

enbodr ment of the present Tnventron. t now s seen how the invention
acconplishes its various.objectives. Likewise, it is to.: be understod that
whil e the invention has been described and illustrated herein by reference
>~ t0 certain preferred enbodlnents the same are to bé considered as
&

< (U

ustrative, rather than 5 as Ilsg]atlng WHAT WE CLAIM | S:-. 1. A process
b- bltum nous coal, treatlng the granul €s.. by mixing with froml to 10% by

%aking - hard. granul ar - acti vali’-%sa rbon: conpri si ng -form ng: qr‘a?nul es from

o to @E‘nﬂﬂ%_ﬁ% %%ﬁﬁ;cre uireingnt wiich ould Imh?a“,f&dﬁm i on of
L REER Pl 4? §?3‘I%E£u F‘?Lﬂ’éﬁ 't@“‘i"@gm af
powder,un@&m&ﬁalm Sm ﬁmgfasb - od ON. has a

form granul es, devol atili.zi ng ‘the reforned granul es,

wi thout ghgf, i) Sl B0 8RR Laiflod STREGAL MiSinD b RGEs t harkgshe
charri rf&nisaeﬁﬁﬁxawﬁs%mhgaﬁn i dﬂt:lle ‘i fffge?emagﬁﬁ 1 fygﬁa wacti'vating the
devHl atcbhcentented angameacldawﬂhelat en giditon @b ca'bormcetoamnedea,-redlfb&gtthﬁ el@'gher than

t he de\FGP‘SF ?SS . cefinaseous acti -
vati ng B33 p %‘é@vﬁs H% ‘% ﬁ ';ED% uc Ghe

OL srcoal has . a
moi st urrﬁ:g,qﬁfhfe t®: draoa te

tlirehlﬂghe y,cmn' Rémpefdlure in an?oxyg%n-pr ocess as
c| alredree atnadspliens, 2nd aitivating niletd¢eolaidla¢d mamlea satingitognd et enperaf 35t 0 30% 20
by wei dHE: h‘gke‘ th?“ﬁ}’?)ﬁféfg’ét“&g‘gé?’%ﬁeﬁ?éﬂe‘%‘“cﬂ“a? et CORFAiNIRG 4824998 &thal has a’

noi st ur x%Egss Rfcladrfedlif cidmye \bﬂert‘!iﬁ Hﬂ%al has?: mébstite @6rfiSR ofot Glofd MEd i N any
one_of tb:zinaio bylwdight4, wherein the coal ‘has an ash content’ 25  of. not nore
t hat® 5% By - gris as claimed in claim 2, wherein the coal has a moisture content of 5 t0 30% 20: 25 6.

sel ect a mxture WO ‘Of nore e acids, and

t he_aci haPSpmcesmchnmddan anyrone bf detim$ Lk wmmmmm ash?cont&mpr ess as

cl aFhe®f piot ‘E?l’raﬂrﬁlé% Qghn‘é 11 ghtp C?CI d. ngég]n roce

Cl a1 o 6 ARRET It m ol o P Loy b 8 aﬁswm‘hﬂ of at I east
30 75%cbn}€:eﬁﬂt@hbfatﬁé‘ﬁﬂt sdvebgwaigul es are-m xed w'th 5% by weight of this
aC| , b%pme@seﬁ claimed injchuin 6 whesgi %flmneld@ﬁH@Dal s 1 too 8at v;iger n the
tre Wﬁgﬁg@éﬂ mﬁ)‘ 'g;%ﬁ'geﬂ; E‘g‘ﬂlﬁgﬁlﬁ&h@ﬁ Qlﬁ'ﬂ aof atdgast 10 to 30%

by vvel g ndifiatdeat ed granul es
have ammmanﬂuc(mgqacn 50nten1|oﬂﬂ'om 0 2 304) by esiplent - of 1 to 25 % by weight.

é a f3 8 gigﬁ@ fated| gzanpiss have @ maistyip e | gst he powder
| s m)r in claim
11 wherﬁe%rb ,fgo;%}hm g};g%y V\i?b"hﬂ)%e%ﬁ%&@% 'gg“’gtﬁdfs A process

as cI ai nﬁd Arpra¢¢§s Bivkingdd lolcmmrﬁl Yheroin 1 powaleress 15485 %ciy weight 683 essi on t he

1o Mo Spta s Tt e B

o “claitnsr 1 ular tehE b@rmubfwuceaa:y tma, elssafadnb@ﬂe éfslahsai med in claim
14 and 1Ha\13 an abr aS| on num 45 8 f not_ | ess .than 70.
45 3. 4 Qg clipied Gaands Elé‘f“ﬁ W“&‘é’“&‘f 1o hating 39 APFasionPUs aggt having an

abr asi 0n16nUPi‘ar uﬁ &Q&ted&%&ntabaﬁlnﬁ@m claim 1§mﬂrhﬁﬁﬁg9a°n a%?asi@h aiped 1n claiml
for malueﬂ  oalesk thamBl| ar acti vated car bon substan- tially as herei nbe-f ore

descri ssp algqed lﬁ anglar actlvated carbon substans r 50

18. 5d—|art'3 ?s%@‘ {a%‘l :g‘éﬁ%@ o Hr,ocess of chgi m 17.
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12 conpared to bitum nous toal. is ‘an unexpect ed requi renment which could
not have been deduced from t‘“\e“ i!‘ ce forms a preferred :
enbodi nent of the present |a\¥“ \m s seen how the invention
acconplishes its various obj ee:tr‘\/es,L i keéwi se, it is to be understood that
waede thejinvention has been described and illustrated herein by reference
5 to jain preferred enbodi nents, the sane are to be consrdered as
iIIustrel;z rather than 5 as |imti N@s58EAT VE CLAIM | S - 1. A proceﬁs
for makiNeg hard granul ar activated carpom conprTstng—fornng—granttes—F+om
sub- bi t um nous comphred tté SREhAGuS (81, & A ieRSeckM T ﬂég o by
wei ght of 10 @dm?é Ifmriair@dantmrlgame(fom laﬁerefahtdd %@%&lﬁg I{llai?é)i% ?r%‘gn%%‘/ C
car bonaceous bi plf fﬁﬁ%t‘ nyentioncpce §h§@|lt nuﬂ @sectn@s flokemlsa,lhsm@be
o et AR i

nmoi sture (i ncl sﬁrlf}%:ﬁgcrfg) contentio 62309 %CO"SI erEﬁ'r % e m °ft @ 5
conpressed powde @TW%E@LN I8nul es, devol atili zing the’ reforrred gr anul es,
wi t hout char- rg Sub Ochis %m"ﬂg‘ ghard raatﬂdaaqt #%é%@%@"h mformnnalranﬂes

rea he r?

charring t e“perc%fadéﬁﬁatb@nﬁ aflit Q@nwx tt e'a n ceo e re(j)xé?n
devol atilized greated|gesmuly t ﬁ:amrarl@et;mw cé}ﬁprassfhgmeqfo&der 5&-&
the devol atili zH t°% éIBE ﬂ?&?ﬂe (inpluging acldbgarmmr ef thnt w%nbylgveighga&hmng thect | -

vati ng agent. %ﬁlj , e _ﬂ thgﬁ! eﬁg{anglc%w};oqqa‘@r-a
Moi St ure coms erffelem(ﬂsBﬁer Gin@ a&t a;nmu l;}Srll d Eﬁ rgnadls n
cl-ai“m 2, wher ertnrethmembai thhdsvodat ngtemperaﬁmhemhmm‘splﬁret cn-

weight. 4. A pr"c"}}z‘ arlrreddr n, Y]\/nerer n the coal has a noi sture
content of 10 tyga? 'b°,)°/ess Sonree s, °a)!{“3‘"?8'§§’st % e0abhas A molstire, cogfrnt effiot were
. (t:) | ai s ﬁ t 0204, bvmerﬁ?ﬁ)césha d‘z@rﬂéd xh&limﬁiﬂ vatfekeif @B b &M hasAnoistRE ctednt Hﬁ t@ 364733-”2(5%
y wei ght. y weig
process as clai fr""&"rﬁ/as(fr?ém%’fm Elpim ravhereinghercoal iges @prﬁturervemantroﬁlq tQ 25%
sel ected from[esr A Blocds &5 i r
acid has a Zﬁonmenbtrmpr{emhnncﬁ% ayfﬁf&% BMfr?%nm e %he;%gc%?%agég gﬁggmglpa 7sed
in claim6, wh S8 almsdHD@élon of clalmsatOA eodie e agid iCderited ffomn
claimé or 7. grﬁ?ﬁ il ﬂi els ﬁﬁ‘éﬁf mers 8hthste afids| angdsthe agid has gy, py
wei ght, and_the BT aploges & @aiibd SLcinle) walk Ry IRIORtSG, this acid. 9. A
process as W ai niédAproem asalwndmcclaam 6er 1 vsthereﬂuhmm:n&islcéd&entfaheﬂbﬁdleast 30
granul es have % St 3‘5‘ {5 t5 IPY ‘éﬁl&'h‘t bﬂMSl@ldto 30% by
vei ght. 10. A pidiegs %,O e,sgnqéca’l mﬂ gﬂ E§1 oyt F‘Faé%i’tgé‘ii‘“tffé‘?’(ﬁfies
have a noi st ure 10i NA |ﬁ5cessaec héi0in *Gik “ﬁh@ﬁhﬁﬂﬂét ziteca- ahufles3adé Pold k-
35 11. A pr ce§§l 'asa@ri)arron@at @frrlSatmlS‘ibrWWghcl ains 1 to 10 wherein the povriier
i's more than 65¢} % %jgf*gé i aapne phclaims 4 to, Kwherein the paivdas ds more tiani m 11
wher ein fhe powder AS ed'Rl Bith 11 wherin 8BS Powdt? is 75-85%5 by ReilitQCR§S as
clainmed in gnyneste of claims 1 to 12 wherein prior to conpressiohi the 40
powder has ‘@ npjlSt ufdredess@s dlgime aﬂa: @ﬂ)’d?eébmlmml tpf2 ‘&l’@rmloprzﬁ% to;npmsxghtme M9,

I

Har d | ar BRIVALRES gresl: of f
cl gu rrgrzlin'lrjoarli?»l%tlgﬁ IJLJEHIa?r é%giruggu ar act| %ﬁwcar%gﬁ :[s)g R Ted I °¥f'§1“§n 24

and havi ng Sb‘ﬁi%sﬂ glﬁ!llﬂal’ 4dfivated earbaf as nlaimeld GrsdaimHa s Ind?lﬁhvmg an abrasron num-
gr

45 16. Har ar bo e i m 15 and_ havi ng 4in
abrasi on num b&rof {‘ % %racqw?'rtg%caégo '%'"}&db’r‘g%’é‘gé WG ARG UM m 1
for making hard 1 r aAlphitEssactthﬁﬂ efklﬁﬁrlborm&mtg&taafgraﬁdlﬂbétwaﬂa cd¥bsrsubdRRt or e
descri bed igg aﬁ?‘ o’ﬁﬁ fnbgte @é’temanygnarofgxarrws 2-4,8%89. Hard granul ar
acti vat ed car bortSpridyder “ Tl e g_%g PI°Fess°f°‘a'm 17.750 MARKS %
CLERK 7th Fl oor Scottish Life House g,q:l ree _
Manchester, M3 3DP Scotnsh Life House 55 Agents for the
Appl i cantssgrr nted for Her Maj esty SB&@&C frce, by Croydon Printing
Conmpany Limted Croydon, Surrey, wﬁﬁ? The Patent Office. 2%
Sout hanpt on Bui I'di ngs London, rom copi es may be obtai ned.
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