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UItrrr&t@dAmﬂyrsthsranoof%gramsof 3| of
90 Ag gremiles and 10 gramy of Pt”E!‘ar(mpW'Eh freiess ‘5"-"”‘@,@‘ SEETLE
Dry mfﬁ{‘i‘b&iﬁﬁ Rkﬁﬂléd}’nﬁ; %egrardcsﬁuonaaasl Gutdinied %:Mmm S
2. @4. powder so that GS%UGﬂJN paxfrde:l 884 shesnecehsity enda inpartapf dforhochawngBDlO % Car bon

82. 30{;1::‘18842501935h sc desf SR 205 by wei ght, and an abra- . % H
5.20
130 psi. The £

8080, . mxampiey. - - 95 %[err]
0.30 of lleﬁﬁns ccean \mhsgnmpuedem ow Pitch a0 makq GringlaiAdtivateds

& bulls "'iyn®1lulg HRRQ]  Ticaté® BRutiase Cq%anﬂi )
tens 05 Ash .
1.23 obtain 6x29 B 8’“9\‘3? hﬁﬂ%’éo wagf‘g‘dl“ﬁ ol ar”oson preferred

for U%ﬂ:ﬂ%ﬁ?&e S BhEPRl S Sep AR P SomET300 gka&sgeneral
~typical drica [Fam&t ed vRRPsubjecdd! N of thEiQuab yrariules were ilcaded duitd Ia(SLhterlOO eastern

bi t58itheoeherriog progsss simasm;ﬂt@edesnbﬁdséetﬁsr e\ dlluar @vﬂelrll*q!i ard granul ar

cot Vit TmE e i g o A 4 ot be

rcplt ﬁén&l Obyobélgit)n'lﬁe meSO mesh - mnous

coal vm:/lhhmuhd Ifdirlu whsoh teartcrISQ‘KJMdrmhnmeqdeatm xed with No.
12550c dwhrs. Ath @tmotphere |°ﬁg5§ﬁe elmrﬂbﬁede%ﬁw fofy Sobowyy While the; pitch of-the
type described in Exanples devolatilization and - activation.- -Duri ng t he
105 4 and 5, and in the ratio of 90 grans of coal course of i
experinmentation, granules were de- granul es and 10 grans of pitch (10 X
-parts volatilized without the charring. step-and a per hundred by }‘
wei ght) . fused mass (| nstead of granul es) unsur tabl e-
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to 80,00 psi. The pellets had a bulk density Dilute [err] Treated

Bi t um nous coal and 50 of 1.18 grans /cc and were granul at ed to Pitch
to make G-a i s slald 2 = j :
The sane procedure as- -set forth in Ex- 115 apparent densrty of 0.65
gramicc. ) anple 6, was- followed through the initial 600 grans of

the granules were | oaded. into granulating step. At this point, 300 grans
a cylindrical furnace and were subjected to of the coal granules were

| oaded into a 9 liter 55 the charring prqr@;;msubstantrally as describedg

kettle. A dil UTe agueous_ acl oo ) S rix
{hi 5 case, “the. cRETiel Jis S o 0 S R e

consi stéd\ % heat ¢amed hnhﬁthegdbﬂmkehoniugmynwaﬂ:ad B u satrm of water was a
to the rpo tgrrpsyr:latthat @het Hggﬁ roff] the atnulzao Emmbleger(ramm @n@% by_,o.
wei ght).” The #&i x3 i gﬂ% ifg%‘

heated to 80[err] g e‘; Eﬁeﬁ &&%e Ur ghan %}EF ei%iwer

st andard ctb;r:c thtat;pimh mxatpkenidxe Bmé pteper- ~ Whi I e the 9 :

=,_n.

1,553, 64 . tions .of grams coal and 10 grams pitch.

cont i nuous! y - 4Pi r PG ﬁ‘ﬁﬁ%&g@’rﬁg ,&\gf hﬁ‘fﬁ' vﬁ'jj@leéa
tents were all oweptu&g)opppr sfd 012 nhigie Lmuraue and nexpecte

deal ing wi'th sub- usulam ssetndn tﬂtﬁetmattf 40:090 tt¢10r d'érgnhh?zmmhw in |hist Exwmp

coal . such that t % ! PPtk deosipyiof £ ge fogs |g§a v;hﬁgf?a' E&vawpqhe Rolowing
represents an latt am,h@@ %V v g ‘to- 80. .

apply the dilute g-mulis aﬁrgtﬁef;tpmmcdtmtguethﬁ 70 The anmeednmal was dried

t horoughly, the i 4_&!0 i te vvhlch ranks |ower and tAen was mxed
uni formy withythgy 5o eto SR, °t Jelite coal tar pitch ®ecelrbiiPre 4 in
the same propor- e Qlsrisl st ABEAES i§ Fbmpad &; Mogsitch. 393 '

EXAMPLE 8 10.  Thproduing ur Bl%cly weighk cikld ratttba165% VR | W [ eTid
Treated Lignite Cepaprent(depsity of 76,63 /?Fe Pl wder, FiasidCatboa pr es9sd. i BLD
Pitch) in makipg qum% of 1/2 in. diameter and 1/2 in.
hi gh Car bon usi g clrrfak €t6)s whsthetesary fae apmga of 40, 000Uttimate Anflgds St arti ng
mat eri al .in this iEgaeplie mwmwmpgrymm bul k- denS| ty of H%:se Eel | ets

was a batch of |% l‘gﬁg?amﬂgv& ! OWI int ngYl 198
1.2 grams/cc, 3gN0izddNBM acivaed Vi Ge uﬁﬁ, % Ca,bon &k were
regranul ated to" nlExanplh ISXZO mesh granul es havi 90 Han apparent s{emsr tgsat

this P;ﬁ)@? ?ﬁf |%o:cgva§9ratgnrep,olpat4) 64%g§¢am cc.. The rﬁgﬂar el
granul es were | o £ 359 icht based on Recei ved 20,14
cylindrical fuygnagedsndal <y i wﬂghgamﬂ ad El”I\/‘t% sture 43 the
charring step dessmrapiwnit densn cc,asurfa% Asﬂ'hese analyses are, in. general, t9piQ! of

14.2 85 prodfie mﬁg % cosls, and these coale igeere
Material ~ 50.0 anddiéab asﬁpﬂﬁ{b@t%;g%%% 0 sﬁ“?aé??éﬁ" Dol crushedﬂ% ed 13, 00

Fi xed Carbon 40 Thus, the Gram mww&ﬁa@irpexmldﬁ&h(gﬂnulés an&\/@a)

t hat f ctives low & serwmh tverer loadgd
ne?essz:’/;nasog grgm‘:ﬁ% e mthewasgtreawa ‘rm?m%?s% cc. éfo ﬁ%égg%b

w’e
obt ai n proper gQr adér Applications. Ag the same time, it is Waﬁg e lind the .acid 105
Received Dry45 paBuldrlye netbvaxthye cthayr bandi| geanulart hseluuwewae h&m)kcaau -and Bnibainst ure -

R d Y
30. 30" 30 Ul aﬁ@néegg“g%ttbew##m\%rrgﬁs mmmgm usls l%n;re; %ihb%acr;ﬁ)n
e S

41.50 "59.5in descnbed above, 1 de-. . '
3.15 4 5 At t hevaneo ﬁ]h%oaﬁ(lid \badn! dilate ﬂ:idepc m the‘gm were’ otl?;lr:ﬁghfy 1o
3.50 : b5.0. SOgrtmmém ﬂesctauﬂatbedesda&mmms chetiat the wish wateofSthe gr. B

08 b MR AN a%;%m%’%ﬁpg‘““iﬁr%

density of 0.50 gabhr#aduqt a - surface _ These i Bxamplessana4.general
BHf ppc

typical :of aréd o Wﬁﬁ?’ : ‘5 rmqn Eﬂmﬁ.f? @?gﬂ“‘f
coal s, and these - FLPOU Gk pmﬁgné rg ° % ht
have a high. ash cﬁx{ﬂ@tﬁﬁt the GiFfdaEosl OtoQBbLe.rIna N8 B

coals. The as re@enmsdtlmoadsulms cma unbike] Qfessed into cyIi pelles @f aazrlm.s 120

low i Eaggh ;ﬁ{?, Thodd kfd taesaeegg“iﬁraoe %ﬁ'fmﬂr ;‘3’3” @u‘ﬁﬁg@% ?éﬂf Etd%’

liter kettle conpbe 2bke22% firlExag ladas thef 30c@r bypdmn d’c.e “The ogé g:aﬁﬁa:ed o
concent r at ed [erﬁ%?ﬁﬁ%ﬂgﬁ’b %{ﬁ“}g‘g‘ epnrﬂn 28y mhee&melnt avicg  @and25
2850 cc. of wde G'@id r a&'ﬁfm“t i s 0-6A o1 aramdec.
time, it is weight of acid). The granul es and the acid 105 45
particularly noteworthy that hard granular solution were heated to
80[err] C and nmi nt ai ned activated carbon could not be nmade fromthis at

this tenperature for 5 hours, while the bitum nous coal without. subjecting
the gran- granul es were contr nuously str rred The con- uI es to the
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. owas 0. B

unli ke that for sub-bitum nous coal, wherein ules analyzed to a pHof 6 to
7. The granules acid treatnent enables. one to elimnate the were dried
t horoughly and-m xed into-10 parts charring step, while stildl—produsing an
accept- per hundred of coal tar pitch of the type des- able product .
cribed in Exanples 3 and 4. ' 115 55 Anot her: i nportant_.and
' .pbl e, feature was This m xture was thoroughly mlled such that the
4818 treat ment of bi t um nous coal that nore than 65% of the powder

2 %-i al vvith di I ute [err] drdlggg%@ppear to srgnrfr- passedlhrough 325

e ' ' ' S o ¥ In 75.
to. 8594 & %5 ve-i 4" .“, " B s BEAR S HHE® very nuch
unl i keinwg; w@b@chssy | pel 1/2 in. 120 60 that" for the

sub- brﬂmahmxmwlwecfd deon |arret er anEXALMELE hi gh, _using

predsuft ¥ er it i Yping {Diluce P 20, 9 0to 80 000
psi, t gcnga p“;‘,(;adtq,1 Ciid Id from
of t hebaphé svﬁ'eSs ngrdg&dtth&era&ge of Car to 1. 2 the 20 to 22% for Exanpl e
1to th@dsaod aagvitygindicating: that tich: Ieﬂbemeeplg@mlsatsetdfonb i3 of veyanpl e 5,
whilh $apde aptya- TaEYx‘i“‘!“‘s“‘c‘:)EPFé‘f“h P xameple %ﬁas Brstgated idda, _ta? 125 65
mat es rme Wvofhhed Gl Qe Scthed NS . ..-% IR i 0.64 to

O 66 Q#scmrEgamples 1'td5) egr_anuleshndvery . _ 7'and ZHuE:B:B 364 :
g [ s %%’r‘é‘ 38 apravfeo ppts i U—ammmé owder i zi ng t he
tréat e %‘f e Eriott) Gnd '_ THERD - o8 kgfore

apel I etgbzdsfa,gnumuar 53N RépRatel. expedihemtd ntical

pr oces@r plgmmréedumtta%l rlvlmsea!lpwme The ﬁrst part was ﬁml\@bline-aoﬂer wWith a

Egedﬁ% %‘}‘rﬁ b ,”%wgsﬁs%f _._er‘ ?51 Usr ng Dilute

su - |nua;ﬂcud&p:alﬁo
Pi t ch) whieh: isghaith juj
rring The

ovegal I?’it%m B s o
sanme praa WE,pau&ﬁIy-oSﬁ&us 3 j'- chisity of Sth 064 ﬂ,e@a;sseoy requisite
for ththef exgumies ¢ha, and .as il Ignsﬂ/mt'ﬂﬂmuwhﬁermddﬁlaﬁhzﬁd ght  of coal

in the dal 1Rpps L8 1%

werg ag ( ' S ed W YR i S err --.__.,rn Exarrples 1
to ﬁheargrnaaudheq;m yiERII Of : maraad yam . - "'_-atgrgﬁnu g fdriogd . | ow
'appar embonlénsu ¢oyl, angk the dijare agdamteodewtswf 04{4};@_@@1"" "j_-c@@hon@nq?n xi'ng with 10
part's P Bd“’f%é‘]“&ﬁ“%‘%\&!ﬁ“W% umyer) é o S 4% igr ed by wei ght
07 o DI g nich ol s EINLETL

the m mtsuue sol@iin didvhotl @ault it 4@ -aecepre| UsSL  TH

5 “', and an Then
Fiumaﬁﬁ:daéblySQDO Repeat.ed

experi f ‘% jagtigated tcar o 'Mhmzéetm%et__”’.ﬂ),_'.'__..,.‘_ t ‘;__S!Ill@bls_m, 1) - The first

part - Ph!%; fi 9 3‘ gelo)y s@ A CRECTT a0 Rl 4T oduce the pre-

Whl4©h WS Bboddﬁt:ﬁQ hocﬁﬁ%hﬁs\’\&eﬂh&m r& “density df

0. 48 gdmsmtetbrin ﬂnsdﬁerﬁﬂenvpnﬂndem-meg‘hequdmdz nilhdpeieérﬁﬁhn dRer, and

abr asi 0N and 1/2 iin.
-85 Thu : ...j 1M1 X %t AW e, - - Ql.sgnder a pressure

of 480, | ! -' 112tg / el gea.t,er psi, and t he

_ i E&Bnt i oned -
: ' - : #f"6 by 20 nesh
andSOThm;lt intmnmeqpectearﬁxdl }ienﬂbh'n mu&- fas rabnvt hnéthaﬁplbarbﬁtelendmltﬁeyxﬁ}f t'he granul es
' -t0°f6®h pengatt yigh Pf) gray (046 to 050 gram/ce. 115 gr am cc.

e o fr i gy

h Higus' coal in dh lute
te%ﬁ&:\ws am»@qysw@gm‘ S ution di d not

mat 85 i Ekdnyleéfr&xét:BxaﬁpIEﬂGand?D 5 gr. aablasion milthie9E80yr anul ‘es Wwere 30 - the g

procesa1 W‘&t%‘ jected efb‘?'crl?‘bed in

Anptiyer anexprgted of ar §inger she granley
earlie @%ﬁ%ﬁm%%? ?r g’ it %I d and s,

and t hmﬁﬁd axsa\tﬁtfe_d Hig40eN Wh ot:aliebﬁmeﬁ rsalﬂfblﬁﬂﬂlous adad the dilute

aci 60t pitn m_”forothtr@tedékult-btlﬂ gtﬂmlgf é"ﬁl t9c85?én—$?édmﬁ@__r¢emd step di d /not
el i mi N El’ 18';6- -n.. 3 _' lar 1235 of aftf.
charri m}‘nb-lﬁtummous § and 7, Sdink Ghel gam ash cgntent

of 5 to BRO®E ExamplB. is 'ﬁﬁﬂﬁthn@aﬁ lkl a2 siesh aeilteid rin drhlatdt@auanumo- by wei ght; and
an ﬁ%réshﬁﬁmﬁﬁﬁﬁéﬂwdmmggmﬁdf@u@gacgﬁtsoIutron did net result in‘an -acdept -
~ 65. Thus, these granules are considerably 100 able granul ar activated
car bon mhere the softerand hence are not too suitable for use carbon .from
lignite was too |ight and too in waste water applications, because of %,
possi bl e soft. excessive | oss of
material in use and regenera- 40 C In ~contrast, it clearly has
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can not be produced from the untreated sub- anple 5 and the density of
granul es was 0.60 bitum nous coal), and that such treatnent does to 0.62
grami cc. The granul es-were activated, 50 <sesult in an unexpected and henc
an inven- as above, and the apparent depsity of the:acti- tiye result of
hi gh percent yield of granular .vated' granules was 0.48 to 0.50 gran cc.
115 agti vat edjjcarbon from sub-bitum noug,ss3gs4, The granules had an iodi ge

mb f 10
g‘dr fete ar eaUg ; V‘gﬁbﬂ%& Eﬁhe%‘gf h&é&hré %ﬁ@%%&ﬁﬁmm 14 Eﬁlnrm (iﬂé@), 65

ensi
conpar i ngash ccantcemparcdf tob bitupni®¥h g 5 wit h
unexpected re uly . “ce fro e aét’d,gr ?é@é,{ V\Blhﬁ‘xturSL&hb #3809 @eﬁaghf%d

treat nent of Suhhinl UM Nous coal In d| fute wi gendes hadtenturfmlarqaroi(meaorl

i t uenrqmtq the t F3{8ramy @n dqdine p
cont ons ¢ parvﬁ?ﬁ@ 5 0 HEEoF aR 1 S 3{,5 Ef’r %%ﬁm
ng o at

untreated gri nd| ed sub-bitum aesity 6f00ks fipdiedito Beal 75
and for untreat ed sub-bit LBl es 75;;&»8 asple 1, ﬂ_! Mhzbrmsm@cccéte aidnous
coal can be elin® Bga’in"g%‘;:u o fiPate LEE% hard
granul ar 125 dense uﬁﬁﬂ‘)t"} Veﬁ% A%v' '&a Sé%0{]@ %.r,g‘q,p ,E:m ”?"
contrast, as 15Iescn| Bl Jf Wiomiigpub-Sitiiinds lcoat a sigrdficanly - bnc:tescd LR theoaield and

6 and 7, grindi Stehebtlvnlalnmm dmabedt:e @50 "PFFét
Exanpl @ -325 ogé.@l y1 °°£§ﬁiﬁg$hes

the i nﬁor t ance r ketﬂe and a dil than for Examplc 4 'H,80, with pitch), and
1, 553, 364 20 aqueous acid soluuon conslsnng of 300 cc significintly Téss) shantfweExfample rie@isl’@.f 85

th d o 7.
1 S T S R AN e g e

density were sl |@htthg/ aaas saﬁtnsﬁaﬁ héated Dxo t 89PT nem&mﬂmﬁlooal lw&handilﬂb aq Solt\-han
for Exanple 25([@#r qnepguaturee flarn § meﬂﬁ@bm@edtmbl ﬂ:%
t-

resul ti ng over aI 8*“&? B g@ﬂ“‘é‘?ﬁjl”ﬁ!’ ‘B“m“‘b‘é‘en flzﬂdg
du Qﬁkblepf ia v@§t@

hence forms aCt'  Q6ht@! fOthe ﬂ%ﬁﬁ%x@"&u&\ﬁ@
embodi ment of t he cpil,abeswolutiondecanted and dié prasmles WSt 2andt 0th@0 pliayonyewhjlet at alrd

the 70 tion.30 thoroughly rinsed such that the waste water same time Mgége pasdl for the,FmErc 95

area of 900 to 1fpBe mﬁggmm:@‘mﬁﬂﬁp thgw eRCinvedBéTEAMR.- an

i odi ne nunber ofmdi rel ficthler vbkt&.xk%ﬁude’;‘au&
acid an ash condatharaceofis Bncteoas?%ﬁxbgupmez aridt 3, hile, the tinvension has

techni que. 33 to X grcznn;}?:{i?‘ﬁgx &%OP&B ceértain pﬁfﬁmmgm

of 0.48 gram cc. are to be cons:deted as illustrative, Fth&

t he yi el d, abrasasdmsm andtmd Di I ut e HCI Tthe hscliini - Bi tum nous Coal
appar ent denS| ty \R?éw p edwéé | t | n maki ng
ST S PR TR R gtt;it g, s
above (pitchl es ab1§ 6f @iterfalpd bon comphisiagd cﬁa Wom ng
sub- bi t um nous c34lmesh. The bqwsiamab resscd:me &nuling Igeany) ¢seft0d1 %thdlmxﬂ@ouhaml,n
the typical apal gsp%%esgb@%” él“hnt ft‘ r%ﬁt“-’e flute gqueous

i ncreased ove s@r&; @ dﬁ{g fk@g@d“o
(A) above. As co:h@ 1nao|:~1>e- gsarrmomﬁretdoete:grmm 5%
anpl es 4 and 5, ‘t’qltfef:g QB bvewegft,oaded |nt9 "
kettle and a g lztﬁa.;se u¢r£ rh e, ol o S
aqueous aci d sol suhdieg) nﬁhﬁeupgs 1@02 (Qﬂl fess than for 115
Exanpl e 5 (HPO4 w85 of 37.5% concentrated HClredutatgdthd}@dQ;;anolﬁs wi fdmplinech) .
wat er was added tcuv)te E‘ e &an_nz%gs PREdever in each of (A) and
(B) above, bysy o fids nad he SHPATTE SredbSeotel BBACE % feform

Exanpl e |, treatd agfadehs: eantf oaadmmazﬁQWasogmtulean were heated to 80[err]ifo
bi t um nous coal ipgdirehnum U8 a0 astpkr- 2 8evolatilizing the refoaedogramades;t withs
tenperature for & ;f@é?;n 'fbylgﬁ%:%g% °§d‘gﬁ‘@c§ﬂ F‘g by ’I‘jge“‘gﬁ %‘ﬁ;a Pfur s,
while the gra(gyjlgeﬁn/wr@m Y, thP yRME agﬂosplgfeeﬁ, er “abrasl on
resi stance stirraigbrption and abrasion res1stance wexe acuvaung the aﬂdlatﬂizgdtgnnupuby beyt- 125
maki ng such i nveﬂtﬂ‘iﬁ?’éﬂﬂ' t“é‘ t Sheo"f‘h It‘x‘e‘“!iiﬂei*teEl HMpHR

suitabl e for usegg! n‘g: G e% nﬂﬁé‘gﬂo"ﬁf‘fﬁ@u 3’ er<§md

t he granul es nent and ot Her app catons at the 30 thoroug Iy rinsed
such that the waste water sane tlne ellmnatlng t he need for the char- 95
of f the granules analyzed to a pHof 6 to 7. ring step. The granul es were
dried either: (A to 15% It nowis seen how the invention accom

noi sture, where further processed without a plishes its various objectives.
Li kewi se, it is carbonaceous binder, as in Exanples 2 and 3, to be
understood that while the invention has 35 to a granular activated carbon
product or been descrl bed and |Ilustrat ed herein by refer- 100 (B) to
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drical pellets of 1/2 in. dianeter and 1/2 in. treating the granules with
a dilute aqueous 45 hrgh usi ng pressure of 40 000 to 80,000 psi; solution

—as i g - y of the peIIets
being in acrd and dryrng the nashed granules_aL_Least 110 the range 1.1 o
1.2 grancc. These pellets partially to a noisture content bel ow 25%

regranul ated to.6x20 mesh havi ng an by weight; of 0.60 {t
0. 65 grant cc, optionally m xi ng the dried. grumtmnmllﬁﬂmmﬁnd t hese /.
granul es wgje devol atilized, without uBsiss15% " by" wei gh‘t df & carbongCeous

charri ng, o ! o e

115 to 5. uuédsfo‘;fsub—bf‘ttmmouéozo;lo the yleldpai:l it ﬁénvﬁ%)ﬁggér a6r§u| es
to fosr_/ fitneas &)npa_ o to eﬁtﬂnt:dungoaa;vmaal -yleslthh (mgpqmwder ~activated
caror basedexwptedrrfq ¢nt ct@hlﬂfésnst) have cd E¢Yeta mldefsratﬁtar was 25
to 28% by \R/e m%ﬂ Rt g
reforma surf area o To esa,ad agr, a@ ‘of 900’to 1100 0

120 i-odi-pe ‘nuntithe nedt, 5808t Eﬂmblb(}aqresem thshme,tzmn, an déiuohtamuei oleromgmtmm,
r ef orhed. anupr xhtswtftﬂpl 2 ghardilese agequs acid, B S PAgieet, of by oitiehum out

charring, By ﬁuvf’gdﬁ’meat a.tenper.a- ghsl o 0 aéﬁ@ﬁa’r"gﬁ:‘degsr ty
of 0.46 ture hr gher thmp\magqunarrr ng- terrp&;ﬂatlurtﬁe |y&1d6 brafléni idubler, dad NP
to Exanple 1, Ditite Clel’liigateanSub)B}!gmnedsréal asnpersy htmsey “a!rwcblmmpimnmd and

abrasi on resi stHE Pty gakin 8 Grgoplas Asy- tg% Egg"ﬂ’@mgﬁ‘r‘%@?‘c\gsg:@y heat.-

125 signifscantd xatwsfr%aﬂ@ soblbichefindol) QodkS Mo 5
t enperat ure hhagingrthe tygial scﬁb@mhfn_xca inoedsel] odep EX-

devol atilizin g and ed tty . 3@%@*‘ C‘mt iFatd and
ot ner proper B é%rﬁvmgms CEB %ﬁg g?*i%t‘? =N
1,553, , 3640 aqueous acid solution consisting of 300 cc sngmﬁcantly 'OE’JP@§5 8S)f
the grind pri o 3%5%% mﬁm;ed)m Wnr | e
conmpaction, r Q‘EFW@ch'_,FS’ d, §B):
density were 4%
for Exanpl g Su(g[efam eriﬁ@ il R

resul ting oveheus, whilelhd adnulgy mlmﬁnﬁously be@wdddmmed zferamqmsm resx‘sm and
hence forns voagtg rb-o b%e%?%ﬂon t #pd 3 VSR> gRat '
enbodi ment  of 4, é, ﬁ&a -w%emen '

the 70 tism thoroughly rinsed such that the waste water same n@E&IiHihﬂﬁig h&d:efd Etjﬂi‘eatﬁﬂ apga Of

900 to 1100 Tq% “le*a_--_'sg & PRlgfif emEsten i he 1 ”raam an -
Vod 0 nurber SRR TR g I
acid "an ash £btus ak "3 thd MG tid\Has :
techni que. 35 to a granular acnvatethblrmlpmdumlmbeheemﬂesﬁibgzd adﬁiluamedrhpmnémtrefdeneoty

f 0.48 m ot dyynessy ) 10 payts \gREeEto] ertain preferred embodiments, 1,
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of the material passed through 325 nesh, pre- 1. A process for making
hard granul ar acti- 105 ferably 75 to 85% of nmaterial passed through vated

carbon. conprising: 325 nesh. The powder was pressed into cylin- form ng
granul es from sub-bi tum nous coal; drical pellets of 1/2 in. dianeter and
1/2 in. treating the granul es W|th a dilute aqueous 45. high using

pressure of 40,000 to 80,000 psi; solution of inorganic acid, wasig off the
th pparent density of the peIIets being in acid, and drylng the mashed -

ar p egpat least 110 the range 1. jg(g .2 granicc These- peIIet
par tYal +y—to- c ' e e—-e—~6X=0- mesh

ST R st

s Difgh el e .devoI i zed,
wi t hout updas welpiit. wei'ght of a car bgggc adus < ik f ééeduass

Cia .
[ [1()
in Exangl es 32 Abplmfesras claimed m clmm 1 of 2, is more than 65%% wglght —325 .to 5.
r educi ng tﬂggﬁ .}%'*‘ ‘FI nél. (th;)'ﬁmmre&dhtedngrb&vmai | vyield. /
of granul ageg of fm,ﬁq toVsple y GG _ ﬁ’ﬂmefa‘}n}'(‘)m ?f(ﬂlﬂﬂeﬁss)s
conpr ess| n tahreo oeoliition; to xbal ratiaof Blehso ht. \nul es $1a
reduci nd tessg gomdﬁlm TN ef ogma ,§d1ra£§m%f ‘ﬁ;n%ﬁﬁ?ﬂ £o 1100’
ma[err]/gr d{gﬁ WAEIEI  ber of not less than 70, . 20 1 odi ne
nunber of 1 CQ @ceag (laind iBSRineQNor 4, (&% qHandj gq‘agqqu ctivagedr eﬁ@nn&d ranul es,
with- tent wweltﬁﬂtaci:ggnmnghtfwnah @ : 80‘&91‘%&‘}1 ahyrgsion, gum 8o at | ng .

to and &t eop) sofitign ) amag@ oesé] Q) Shaiinitd o it gheil © hi gher
than the cﬁ°% ﬁ‘l‘g&es g‘lwﬁgﬂngmdnﬁ i wmtvm: r be 1, the'

yi el d, an £ V431N conéetBatian 119 S[3HE b escaibed iny @y

resi st Wﬁag;mwwmmmgﬂlrmmwm%ﬁ%’d"g g‘é’ by heat- $25 y

signifi an A nereased, i h content ing to and at a terrperature
’mﬁl 'aa%ﬁwmdﬁp

hi gher thaa,,jnhgty\@ reased. M‘Am;\arsedLERKEx devol atili zi ng
t enper at ur.usddn an at m)s her e anpl es 2 and 3, h'églﬂlf 2d - and ot her Ly

ropert es &o mwg m Yy #8¢ i at i ng a
1,55 rﬂ e% ﬁﬂ o Jﬁiﬁ P 0CesS as clarrred

1, 553,

in ¢l ai' m 1%‘"&5 e 153' ?ho&ggaﬂaog cl al rredgenn fot a:mpﬂ;cMerel n the coal ..
has a noi sture: GRRE e Waiesd e o} re BRI %wdﬁr is pitch. by:
wei ght. and an- asw-mmem#a:arom? 3 Seythemp t%n]! negtlpv tdmai ned in any ohe
of 30 than 5% by wei ght. ich copics may be' obtain claims | to [9 wherein -
the fine .powder 5 -3 A process as cl ai rred in clalm l-or 2, is nore .
than 65% by weight -325 mesh. wher ei n t he aC|d is sel ected from [err],

11. Hard granul ar activat ed carbon. vvhen [err] HO  and .mi xt urés; thereof at
a con- obtained by the process of any one of cI ains. centratl on of from1l fto
50% by weight- and 1 .to 10.° - - 35 the
aqueous solution to coal rati o_‘of at Ieast 10 2/1 by Wel ght
12. Hard -granular activated carbon <as 4. A process as.clai rred in clai m3
wherein clainmed in claim 1l having an abrasion num the acid is [err]. ;
ber. of not less than 70. 5. ‘A process as cl ai med in claim 3 or.-4,  13.:
Hard granul ar activated carbon as vvherel n the acid concentration is from
1 to clainmed in claim12 .having an. "abrasi on num_ 40 15 ' 20%: by wei ght__
and the aqueous sol ut| on to. ber of not - | ess than 80...coal ratiois at |east
4/1 by weight. .~ 14. A process as-clained L
claim 1 for 6. A process as clal ned in claims wherein produ0| hg hard
granul ar activated carbon sub the aci d- concentration is .6.5% by weight;
stantially as herein .any and the - aqueous solution to:

coal ratio is 10/1 one of |l es 2-5,9 or S 45 20 by

wei ght. 7. A process emlmmmﬁim&umone of cI aims 1 to 6 wherein no

car bonaceous bi nder ERK, is used. : i
7th Floor, 8. A process- “as"cl hired "in: any one of* . ; Scottlsh
Life House, 25 clajns 1 to 6, wherein the dried granul es are

Bridge Street, nmixed with 5 to 15% by wei ght. of a carbonr

Manchester, M3 . 3DP. aceous binder. .
Agents for the Applicants. Printed for Her Nhjesty s Statlonery Ofice, bx
the Courier Press Leanington Spa, 1979 Publ i shed by The Patent Oifice, 25
Sout hanpt on . BU|Id|ngs London WC2A 1AY, from whi ch copi es may be obt ai ned.

Statto! ce,




