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1

This invention relates to the conversion  of
pitches-into activated carbons and more particu-
larly refers to a new and improved method of
converting pitches derived from coal tars, water-
gas tars and oil-gas tars into highly activated
carbons especially adapted for decolorizing, de-
odorizing ‘and for gas and vapor adsorption
purposes.

An object of the present invention is to pro-
vide a method for converting pitches ‘into uni-
formly-sized  grain suitable for processing into
activated carbons . without the necessity for
Dassing through the pbulverulent state.

Another object is to provide a methed for con-
trolling the porosity of granular activated car-
bon produced from coal tar, water-gas tar and
oil-gas tar: pitches;

A further object of this invention is to pro-
vide a method for obtaining an increased yield
of activated carbons from coal tar, water-gas tar
and oil-gas tar pitches by converting the bitumen
components normally unsuitable for production
of - activated - carbon - into additional . activated
carbons.

A still further object is to provide an efficient
economical - process for converting “coal . tar,
water-gas tar and oil-gas tar pitches-into ‘high
vields of .strong granular highly active carbons.

QOther -objects and advantages of the present
invention will be spparent from' the following
description and the accompanying drawing.

A preferred method for the conversion of coal
tar, water-gas tar and oil-gas tar pitches in ac-
cordance with the present invention -comprises
bassing air or other OXygen-containing gases such
as flue gases containing OXygen, flue gas-air mix-
tures, and steam-air mixtures, in intimate con-
tact with molten pitch, continuing the passage
of air in contact with the molten pitch until the
bitch has a benzol-insoluble content in  excess
of 45%, preferably within the range of 45-659%,,
cooling the resultant molten pitch to solid form,
grinding the solid pitch to granular size, prefer.
ably within the range of 4 to 50 mesh, extract-
ing benzol-soluble components from the pitch
granules by contacting the pitch granules with
a solvent, preferably a bredominantly aromatic
liquid or a constituent thereof such as benzol,
toluol and xylol, heating the extracted granules
in-a stream of oxygen-containing gas, preferably
air, to'a temperature within the range of about
200 to 400° C. until an infusible activatable chayr
is obtained, regulating the temperature during
such heating so that the granules remain in an
unfused condition, ‘and activating the char by
the action of steam or flue gases.
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The solvent containing dissolved benzol-soluble
components (bitumen) resulting from leaching
the pitch granules may be subjected to distillg-
tion for separation into burified solvent and
bitumen. The bitumen may be withdrawn from
the still for use as such, or if desired, may be
recharged to the blow still for additional oxida-
tion 'and ultimate conversion  into activated
carbon.

If desired, the benzol-insoluble content of the
air-blown pitech may be reduced by blending with
compatible hydrocarbon materials of lower in-
soluble content, a procedure which is particularly
useful if the pitch shall have been blown to a
henzol-insoluble content in excess of 66%. Suit-
able fluxes for this burpose would be, for ex-
ample, normal pitches obtained by direct distilia-
tion of the tars, soluble bitumens recovered from
the extraction of the air-blown pitch, heavy dis-
tillate oils or the “salt” components which crystal-
lize out of creosote oil and other heavy coal-tar
distillates.” The blend of molten pitch and flux
is cooled, ground, solvent extracted, caleined and
activated in the manner described above.

The accompanying drawing diagrammatically
illustrates a preferred operation of the present
invention when air blowing is used to increase
the benzol-inscluble content of the pitch. Re-
ferring to the drawing, coal tar pitch or water-
gas tar pitch or oil-gas tar piteh or mixtures
thereof are introduced through lines [ and 2 into
fire heated still designated by numeral 3. For
convenience in operation the pitch is desirably
heated to a liquid state prior to introduction in
fire heated still 3 and maintained therein in a
molten condition at g temperature of about
300-400° C. by burning fuel introduced through
line 4 at the bottom of the still. Air is blown
through conduit § connecting to crosspipe B which
latter has a series of small orifices through which
the air rises upwardly, as indicated by the ar-
rows, in intimate contact with the body of
molten pitch in still 8. As 3 result of the pas-
sage of air or other oxygen-containing gas the
benzol-insoluble content of the molten piteh in.
creases. Air is blown through the molten pitch
until it has a benzol-insoluble content in-excess
of 45%; best results are obtained with the pitch
having a benzol-insoluble content. within  the
range of 45-65%. As will he exblained later, the
resultant air-blown pitch ig solidified, ground to
granular size and the granules subjected to ex-
traction with solvent for removing the major
portion of the benzol-soluble constituents from
the granules. If the granules contain an amount
of henzol-insoluble constituents appreciably lower
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ST 3
than 45% the granules afier leaching with the
solvent will be structurally weak and subject
to attrition and deterioration into fines, whereas
if the granules contain an amount of benzol-
insoluble components appreciably greater than
65% the leached granules will be less porous and
1ess suceptible to activation treatment to activated
carpons. :
The length of time required to raise the benzol-
insoluble content of the molten pitch to within
the range of 45-65% will vary dependent upon
the rate of air flow, temperature and nature of
the individual pitch undergoing treatment. I
general about 3 to 8 hours ‘are required to raise
the bonzol-insoluble content of the pitch to the
desired value, when blowing piteh with air at-a
rate of 30 cubic feet per minute per ton of pitch
ab o temperature of e. g. 350°-400° C.
During the air pblowing of the molten piteh,
evolved gases and vapors
top of still 3 through line 1, pass through water
eooled condenser § to liquefy the vapors, and the
-cooled gas and condensate flow through line 8
to be collected in steam Jjacketed receiver (f.
Non-condensable gases are released from receiver

{§ through gas vent line 12. Condensate com-
- prising hydroecarbon oils; designated generaliy in
the industry as blow oil, collected in the bottom
. of receiver i1 is discharged through line 1§ for

use as fuel or other disposition.  To avoid plug- :

sing of line 18 due to the crystaltization of high
boiling hydrocarborn constituents in the blow oil
o steam jacket, as clearly shown in the drawing,
surrounds receiver |1 for heating and maintain-
. ing the blow oil in liquid condition.
In a modified method of operation air may be
blown through line -5 into the molten body of
_pitch contained in still .3 until the benzol-ingol-
uble content of the pitch is in-exeess of 65%, for
example 15%.
ing of such high ‘benzol-insoluble pitch the re-
sultant granules may not have the desired.poros-
ity and may he difficult - to -activate to.a high
-quality activated carbon. Therefore, a compati-

ble hydrocarbon flux of substantially lower ben-~ <

zol-insoluble content such as normal residual
pitch, extracted bitumen, heavy distillate oil, or
‘anthracene salts is added through line {4 to the

molten air-blown pitch, blending therewith and:

reducing the penzol-insoluble content of the re-
sulant fuxed pitch to within the range of 45-65%.

Thus, by the addition of regulated -amounts of,
“e. g. anthracene salts to the air-blown pitch, the
porosity of the carbon granules may be controlied,

and further this addition permits extended air 5

blowing of the molten pitch to a high benzol-
insoluble content. Anthracene salts, & common
product ‘of ‘the coal tar industry, comprise the
‘erystalline phase which separates out on cooling
coal tar distillates boiling within the ‘range . of

about. 250-400° C. Anthrancene salts, which are.

soluble in benzol, comprise mixed crystals of
anthracene, phenanthrene, carbazole, acenaphth-
ene and other aromatic hydrocarbon. compounds
and occluded oils. The molten air-blown pitch-
anthracene salts blend -is solidified, -‘ground to
granular size and leached with solvent to remove
the anthracene salts. The -anthracene salts may
be separated from the solvent and reuséd. )
After the molten pitch has been air blown -to
the desired -benzol-insoluble content the piteh
while in fluid condition. is discharged from- fire
“hested: still 3 through line 5 onto conventional

" flaking ‘roll .18 -where it is. cooled and solidified.:
75

“ cooling and ‘solidification -of the ‘molten -pitch

are released from the 2

Upon cocling, grinding and leach-~ 4
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may also be accomplished by discharging pitch
into a pitch bay or into a tank containing water
or the solvent to be used for the ultimate extrac-
tion. Fine streams of molten pitch may be
cooled by quenching in water or solvent to pro-
duce-solid piteh in the form -of granules suitable
for preparation of activated carbon grain with-
out the necessity of crushing and sizing the air-
blown pitch.
drawing the solid pitch from flaking roll 16 passes
via line 7 to conventional grinder 18 wherein it
is crushed to form granules of about 4 to 50
mesh size with, -as ‘usual, the formation of a
minor amount of fines and small amount of
oversized ‘particles. The crushed piteh -passes
through line i3-to & conventional two-deck screen.
21 for the purpose of separating out the fines
and. oversized particles, which latter may be re-
turned ‘to grinder 18 for further crushing. The
separated fines may be discharged from the gys-
tem through line 22, or preferably are ‘returned
through line 23 to fire heated still § in admixture
with .the molten pitch and thus are ultimately
recovered.- in the form of the desired carbon
granules thereby elimingting a waste product and

“enhancing the yield of activated carbon.

The screened granules designated as blow pitch
grain are transferred via, line 24 to blow pitch
grain storage 25, a hopper, from which the blow
pitch grain is fed through conduit 28 into ex~"
tractor 21. Extractor 27 as shown in the draw-
ing may be & eylindrical vessel with a conical
bottom having the screen 28 on which the blow
pitch grain rests inside the base of extractor 2T.
An opening at the bottom of screen 28 provided
with valve 29 permits the discharge of blow pitch
grain after solvent extraction. :

The blow pitch grain is subjected to solvent
sxtraction to remove benzol-sotuble constituents
from the grain thereby producing a structurally
strong highly porous grain having an inereased
penzol-insoluble content without loss of particu-
1ate identity of the grain. Extraction of benzol-
soluble constituents from the grain may. be con-
veniently carried out by filling extractor 21

“about one-half full with blow pitch: grain, then

adding sufficient aromatic solvent through line 34
to completely cover the grain. To facilitate ex-
fraction, the solvent may be hested o about 25~
110° C. by circulating it from extractor 27 through -
line 32, thence in indirect contact with steam in -

heat exchanger 33, and then by pump 34 through
line. 35 into the bottom of extractor 21. ‘Addi-
tional temperature ~control and more efficient
contact with the blow pitch grain .may be ob-
tained by cireulating a .portion-of. the - solvent
from the bottom of extractor 27 through line 36
and forcing it by pump 37 through line 28 to the
top of extractor 21. By thus maintaining rapid
circulation of the solvent through the bed of
grain on screen 28, it was found unnecessary to
employ mechanical gtirring or -agitating devices.
After gigesting the grain with.solvent for abous
one hour the liquor is-withdrawn from the bot~-
tom of extractor 21 through line 28 and forced
by pump 37 through line 38 to storage tanks.
wresh solvent may then be charged into-extractor
97 for a_second and third.leaching similar to
the first extraction. Ordinarily, three batchwise
solvent leachings as just described will be ade-
duate to remove.most of the benzocl-scluble com-
ponents from the blow pitch grain. -At the end
of ‘the solvent extractions liquid remaining “in

-extractor 27 is drairied through line 36 and the -

solvent remaining on the grain -is-removed by

In the embodiment shown in the -
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5
passing steam introduced through line 44 up-
wardly through the grain. Steam and solvent

vapors are released from the top of extractor 271
through line 42, cooled in water condenser 43 and
the cooled products passing through line 44 co}-
lected in receiver 45. Water may be drained
from the bottom of receiver 45 through line 4.
Incondensable gases are released from the top of
receiver 45 through vent line 41. Solvent con-
densate withdrawn irom receiver 45 is returend
through line 48 to solvent tank 49 for further use.

As will be noted three solvent tanks numbered
49, 51 and 52 are provided with suitable manifold-
ing to permit them to be used interchangeably.
Ordinarily, the liquor from the first washing of
the grain in extractor 27 will be directed by
pump 37 through lines 36, 39, 53 and valve 54
into solvent extractor tank 52, Liquor contain-
ing less dissolved benzol-soluble components from
the second and thirg leachings will be directed
to solvent wash tank 5{ via lines 39, 55 and valve
56. In some cases the liquor in tank 51 from
the second or third washings of the grain may be
satisfactory for reuse without preliminary purifi-
cation of the liquor as the solvent for the first
leaching of g subsequent batch of grain in which
event solvent is withdrawn from tank 51 through
lings 57, 58 and valve 59 and directed by pump
61 through line 62, valve 62 and line 31 into
extractor 27." As is apparent from the drawing
fresh solvent from tank 49 passes through line
64, valve 65, line 58 and is forced by bump 6{
through lines §2, 81 and valve 63 into extractor
21. Impure solvent, i. e. solvent containing dis-
solved bitumen from previous leachings of blow
pitch grain in extractor 27 may be periodically
withdrawn from solvent wash tank 5! through
line 57 and valve 58 and ‘sclvent extract tank
52 through line &§ and valve 67 and thence
through line 58 to be foreed by pump 61i through
line 62, valve 88, line 89 into solvent still 71§
which may be any conventional still commonly
employed in the industry for steam distilling
solvent. Heat is applied to solvent still 7j by
means of enclosed steam coil 12, and in addition
to facilitate vaporization of the solvent, steam
is: introduced through line 13 in direct contact
with the liquid in the still. - Vapors comprising
substantially pure solvent and water evolved from
solvent still 7{ are released through line 714, cooled
in condenser 43, thence discharged through line
44 into receiver 45 from which the solvent con-
densate is withdrawn through line 48 and col-
lected in solvent tank 49 for further use. Bity-
men extracted from the pitch, benzol-soluble
constituents, remaining ags residue in solvent still
11, is withdrawn from the bottom of the still
through line 75 and directed by pump 76 through
line 77 and valve 18 to storage for use as fuel
or other disposition, or breferably the bitumen is
returned through line 19 and valve 81, thence
through line 2 into fire heated still 3 wherein the
bitumen in- admixture with molten pitch enter-
ing through line { is air blown into additional
yields of pitch suitable for activation.

After the blow pitch grain has been adequately
leached to remove the benzol-soluble constituents
therefrom, steamed free of solvent and, if desired,
dried by passing warm air through the bed; valve
29 adjacent the bottom of screen 28 of extractor
21 is opened and the porous grain discharged
through line 82 and valve 83 and directed via line
84 into calciner 85 which may be an externally
heated rotary retort provided with an inlet’ 8§

at one end for the introduction of air or oxygen-
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contalning gas and a discharge line 81 at the
other end for the release of waste gas. The grain
in ‘calciner 85 is heated to a temperature below
200° C. and an air stream at the rate of about 1.5
to 7.5 cubic feet per minute per 100 pounds of
grain continuously introduced through line 83
in direct contact with the heated grain. The
temperature of the grain is gradually increased
while continuously passing air in contact there-
with until the grain reaches a temperature not
to exceed about 400° C. The rate of calcination
is controlled to avoid fusion of the grain. Ordi-~
narily, heating for about g hours will produce an
infusible grain with the elimination of fusible
residues.

The infusible graing are transferred via line 88
into activator 89 which may also be gn externally
heated retort provided with an inlet 91 for the
introduction of an activating gas such ag steam
or flue gases and a vent gas line 92 at thé other
end for the discharge of gases from activator 89,
Temperature of the order of 900-1200° C. are
employed to effect activation of the grain in acti-
vator 89 as is conventional in the art, The hot
activated carbon graing are. discharged from
activator 89 through line 93, cooled by indirect
heat exchange with water in cooler 94 and the
cooled grain discharged via line 95 to conven-
tional two-deck screen 96 for removal of any
small amounts of fines or oversized particles, and
the granular activated carbon product discharged
from two-deck sereen 96 through line 97 to load-
ing platform 98 for shipment.

If it be desired to produce activated carbon for
use in decolorizing liquid media, it is simply re-
quired that the granular end product be pulver-
ized to, for example, 80% passing a No. 325 sieve,
prior to packaging,

If desired, other brocesses such as sulfuriza-
tion, chlorination, reaction with oxidizing agents
such as ammonium sulfate, solvent extraction,
etc., may be used to increase the benzol-insoluble
content of the pitch to within the preferred range
prior to granulation, but air-blowing is economical
and effective and, therefore, preferred. If the
piteh charged to the brocess be above 459 in
benzol-insoluble content (e. g., a residuum from
horizontal retort tar) the solid pitch may be fed
directly to the granulator for processing.

The following examples illustrate the present
invention for the conversion of pitch into grany-
lar activated carbons:

- Exzample 1

A coal tar pitch having a melting point of 90°
C. and containing 289 benzol-insoluble constity-
ents was heated to 375° C. and maintained at
that temperature during which time air at the
rate of 1.0 cubic foot ber minute per 100 pounds
of piteh was blown through the body of molten
bitch. At the end of 4% hours the benzol-insclu-
ble content of the pitch increased to 57%. The

air-blown pitch while still in a fluid state was

‘'solidified on g flaking roll and then crushed to

10-50 mesh size grain., This grain was digested
batchwise at 100° C. for one hour with sufficient
xylol to eompletely cover the bed of grain. Two
additional similar solvent extractions of the
grain with fresh xylo! were made leaving a porous
grain ‘analyzing 80.6% benzol-insoluble. The
grain was steamed to eliminate solvent there-
from and then air dried. The solvent extracted
grain was then heated from a temperature below
200° C. to a temperature of *375°. C. in an air
stream of 2 cubic feet per minute per 100 pounds
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ot grain. for:a period of: 6 hours.. The- calcined
grain was then activated at 975° C. with: steam
to produce a highly active carbon. The activated
carbon- product was of such activity that 0.25
gram removed 88 % of the iodine from the stand-
ard solution. ) : .

Ezxample 2

"Coal tar pitch.from the same source as used
ih Example 1 together with 15% by weight of
bitumen (benzol-soluble constituents separated
from solvent utilized™ in extracting air-blown
pitch) was heated to 375° C. and air passed
through' the molten mixture until it contained
5419 benzol-insolubles. The air-blown piteh
was solidified on a flaking roll, crushed, solvent
extracted, calcined and activated with steam in
the same manner as described in Example 1. The
final activated carbon was 2 strong carbon grain
which had an iodine value of 85%. o

_Example 3

Ppitch from the same source as Example 1 was
air blown for a period-of about 7 hours. to increase
{the benzoi-insoluble content of the pitech to 72%.
209% anthracene salts were added to the molten
air-blown pitch to give a benzol-insoluble con-
tent of 57%. The resultant mixture was solidified
in'a pitch bay and crushed to grain of 6-14 ‘mesh
size. The grain was extracted in three batch-

- wise operations with xylol, steamed to eliminate 8

solvent therefrom and then gir dried, thereby
producing extracted grain having a benzol-insol~
uble content of 86% and a bulk density of 0.630
gram per cc. - The extracted grain was then cal-
cined in the presence of air by gradually heating
$0°450° C. and then activated with steam at 1000°
C. The thus produced grains of activated carbon
had an iodine value of 00% and a bulk density
of 0.390 gram per cc.

Example 4 3
Water-gas tar pitch of 200° F. melting point

20,

value of 80%: -

~ tent of the piteh, increased to 72%.

8 S
ing 32% benzol-insolubles, the proportions being
80 parts of the plown pitch to 20 of the straight
run. The resultant blend analyzed 58% insol-
ubles. After crushing to a 10-20 mesh .grain,
the pitch was axtracted with xylol as in previous
examples, calcined and activated. The activated
erain was strong and hard and had an: iodine

Example 7

Coal-tar pitch from the same source as used
in Example 1 was heated to 400°-C. and main-
tained at that temperature while ait blowing for
a period of 7Y% hours. The benzol-insoluble con~
Molten bi-
tumen, obtained by solvent distillation from prior
air-blown pitch extract, was added to the air-
blown pitch in sufficient quantity to reduce the
penzol-insoluble content to 50%: The air-blown
pitch blend was Jdischarged to a pitch bay, cooled,
crushed, solvent extracted, calcined, and acti~
vated as described in Example 1 to produce a

- strong granular activated carbon.

was i blown for 4 hours at 400° C. using 1cc. -

air per gram per minute. 'The product had a
benzol-insoluble content of B71%.
ing to 10-20 mesh, the pitch - was extracted with
xylol, steam-stripped of solvent and dried. Cal-
cination with air for 4%, hours within the range
of 200 to 400° C. was followed by steam activation
at 975> C. The product had an iodine value of
88%- )
Example 5

A water-gas tar pitch having a melting point
of.167° C. and- containing 20%: penzol-insoluble
constituents was heated to 375° C. and air blown
for 6 hours to increase the benzol-insoluble con-
tent to 52%. The molten pitch was. discharged
from. the blowing still into a pitch bay and al-

1owed to cool.. The solid pitch was crushed,.sized .
60

by screening to 8-32 mesh; solvent. extracted in
5 leaches using counter-current procedures, the
frst contact conducted at 59° s
vent extract containing 79 of bitumen and the.
fAnal contact made at 110° C. with distilled sol-
vent: caleined and. activated with steam in the
same manner as described in Example 1. The
“final activated carbon was-& strong carbon grain,
substantially all passing 10 mesh and rétained on
48 mesh and having a bulk density of 28 pounds
per eubic foot with an. iodine value of 88.5%.

Example 6

Air blown coke-oven pitch of 659 benzol-in-
soluble content was’ plended with a conventional
coke-oven tar pitch of 217° ¥, melting point hav-

After granulat- g5

. retained on a No. 24 sieve.
" tracted with solvent, steamed and dried, after

. a sugar decolorizing carbon.
- carbon removad 93.6%

C. with used sol-

65

70

75

Example 8

A residuum obtained by distillation . of oil-gas
tar-had 8 meliting poing of 195° C. and analyzed
429, ingoluble. in benzol. - After air piowing for
10 hKours ab:375°-400° C. with. 1 cubic foot per
ton per-hour of air, the benzol-insoluble content
nad increased to 64.8%. This blown pitch was
granulated to 10-20- mesh and extracted with
xylol to.give an extracted grain which, after sol-
vent elimination and drying, analyzed 859, -ben~
zol-inscluble. After calcination in air by the
procedure used in Example 1, the grain was steam
activated at 975° C. to a product having a bulk
density of 0.240 gram per cubic centimeter and
an iodine value of 88%.

Example 9

A blend comprising 35 parts of coke-oven tar
piteh (melting point 906° ¥.), 15 parts of bitumen
recovered. from extracts. from air-blown pitch
and 12.5 parts of “fines” resulting from. the.
crushing of air-blown pitch was blown with-air
at 375° C. for 5 hours. 'The air-blown product,
which. analyzed 50% henzol-ingoluble, .  was
crushed and graded 1o pass & No. 8 siave and be
The grain was €X-

which it was calcined in air ab 200° to.400° C.
and finally steam activated at 1050° C. The re-
sultant product was pulverized and evaluated as
0.5 gram of this
of the color from a stand-
ard brown sugar soluticn.” A highly active com-
mercial decolorizing carbon removed 92%. of the
color from this same solution. : .

Coal tar and coal-tar piteh. derived therefrom
are heavy hydrosarbons which may be termed &
pyrogenous hydrocarbon condensate resulting

~from the destructive distillation of coals. Water-

gas tar and water-gas tar pitch derived there-
frofa and oil<gas tar and oil-gas tar pitch derived
therefrom are heavy hydrocarbons which may
be termed & pyrogenous hydrocarbon condensate
resulting from the pyroiysis of petroleuin at-high
temperature to produce predominantly gas.

The term “bitumen’” as used .in the appended
claims shall mean the penzol-soluble components
leached front the air-blown pitch in'the solvent
extraction operation and subseguently recovered
from the solvent extract as a distillation residue.

The term “hydrocarbon flux” as used in the ap~
pended claims shall imean a compatible hydrocar-
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bon ‘material of the lower benzol-insoluble con-
tent than the air-blown pitch with which it is
blended. Examples of suifable fluxes are normat
pitches obtained by direct distillation of the tars,
soluble bitumen Tecovered irom the extraction of
the: blown pitch, heavy distillate oils, and salt
components ‘which crystallize out of creosote oil
and other heavy coal-tar distillates:

Although certain preferred embodiments of
the invention have been disclosed for purpose of
illustration it will be evident that various changes
and modifieations may be made therein without
departing from- the Scope and spirit of the in-
vention.

I claim:

1. A process for the conversion of piteh into
granules of activatable char. which comprises
passing an oxygen-containing gas in intimate
recontaet with a molten pitch selected from the
group ‘consisting of ' coal-tar pitch,  water-gag
tar pitch and oil-gas tar pitch until said pitch
has’ a: benzol-insoluble content in excess of 459
and less than 659, by welght, thereafter and in
Sequence and without passing through the pul-
-verulent state, cooling and reducing resultant
molten ‘pitch to solid form. of granular size of
between about 4-5¢ mesh, contacting the pitch
granules with a solvent to extract the benzol-
soluble components from the piteh granules
thereby broducing highly porous granules with-
out loss ‘of particulate identity of the granules,
and heating the resultant granules at regiilated
temperatures below the fusion point of the
granules in the presence of OxXygen-containing
gas until an infusiple activatable granular char
is -obtained. :

2. A process for the conversion of pitch ‘into
granules of activatable char which comprises
passing an oxygen-containing gas in intimate
contact with a molten mixture of a pitch selected
from the group consisting of coal-tar piteh,
water-gas tar pitch and oil-gas far pitch, and
benzol-soluble components leached from aip-
‘blown pitch until said mixture has a benzol-in-
soluble content in excess of 45% and less than
65%. by weight, thereafter and in sequence and
without passing through the pulverulent state,
cooling and reducing the resultant molten mix-
ture to solid form of granular size of between
about 4-50 mesH, contacting the granules with
‘a solvent to extract the benzol-soluble CONpo-
nents thereby broducing highly porous grahules
without loss of particulate. “identity of - the
granules, and heating the resultant granules at
regulated temperatures below the fusion point
‘of 'the granules in the bresence of oxygen-con-
taining gas until an infusible activatable granu-
‘lar char is obtained.

3. A process for the conversion of pitch into
granules of activatable char which ecomprises
passing an oxygen-containing gas in intimate
:contact with a molten pitch selected:from the
group consisting of coal-tar pitch, water-gas tar
pitch and oil-gas tar pitch until said pitch has
a benzol-insoluble content in excess-of 65% by
weight, blending s hydrocarbon flux with the
gas-treated molten pitch thereby producing a
mixture having a reduced henzol-insoluble con-
tent of between 45-65%, thereafter and in se-
quence and without passing through the pul-
verulent state, cooling and reducing the molten

‘mixture to solid form of granular size of between
about 4-50 mesh, contacting the granules with
‘& solvent to extract the benzol-soluble compo-
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nents thereby producing highly porous granules
without loss of barticulate identity of the granules,
and heating the resultant granules at regu-
lated temperatures below the fusion point of the
granules in the presence of oxygen-containing
gas until an infusible activatable granular char
is obtained.

4. A process for the conversion of pitch into
granules of activatable char which comprises
passing an OXygen-containing gas in intimate
contact with a molten pitch selected from the
8roup consisting of coal-tar pitch, water-gas tar
piteh and oil-gas tar pitch until said piteh has a
benzol-insoluble content in excess of 65% by
weight, admixing anthracene salts with the gas-
treated molten pitch thereby broducing a mix-
ture having g reduced benzol-insoluble content
of between 45-g5 %, thereafter and in sequence
and without bassing through the pulverulent
state, cooling the mixture to solid form, grind-
ing the solid to granular size of between 4-50
mesh, contacting the granules with a solvent to
extract the benzol-soluble components thereby
broducing highly porous granules without loss of
barticulate identity of the granules, and heating
the resultant granules at regulated temperatures
below the fusion pvoint of the granules. in ‘the
Dbresence of oxygen-containing gas until an in-
fusible activatable granular char is obtained.

8. A process for the conversion of pitch into
granules of activatable char - which comprises
passing an oXygen-containing gas in intimate
contact with molten coal-tar pitch until said
pitch has a benzol-insoluble content within the
range of 45-65% by weight, thereafter and in

‘Séquence and without bassing through the pul-~

verulent state, cooling the resultant molten
pitch to solid form, grinding the solid piteh to
granular size to within the range of about 4-50
mesh, contacting the piteh granules with a s0l-~
vent to extract the benzol-soluble components
from the pitch granules thereby producing high-
Iy porous granules without loss of Dbarticulate
identity of the granules, and heating the result-
ant granules in g stream of oxygen-containing
gas to a temperature within the range of about
200-400° C. until an infusible activatable char is
obtained, regulating the temperature during such
heating so that the granules remain in an un-
fused condition.

6. A process for the conversion of piteh into
granules of activatable chay which comprises
passing an Oxygen-containing gas in intimate
contact with molten water-gas tar piteh until
said pitch has a benzol-insoluble content within
the range of 45-659% by weight, thereafter
and in sequence and without passing through
the pulverulent state, cooling the resuli-
ant molten pitch to solid form, grinding the
solid pitch to granular size to within the range
of about 4-50 mesh, contacting the pitch gran-
ules with a solvent to extract the benzol-soluble
components from the pitch granules thereby
producing highly porous granules without loss of
particulate identity of the granules, and heating
the resultant granules in a stream of oxXygen-
containing gas to a temperature within the
range of about 200-400° C. until an infusible ac-
tivatable char is obtained, regulating the tem-
perature during such heating so that the gran-

‘ules remain in an unfused condition.

7. A process for the conversion of pitch into
granules of activatable char which comprises
passing an Oxygen-containing gas in intimate
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-contact with -molten: oil-gas:tar pitehuntil -said
pitch-has a benzol-insoluble content within the
‘range .of 45-65% by “weight, thereafter and.in
sequence and without passing: through the  pul-
verulent state, cooling the: resultant molten-pitch
.to:solid form, grinding the solid pitch to -granu-
jar size to within the range of about4-50 mesh,
-contacting the pitch- granules with a -solvent to
-extract the benzol-soluble components from:the

pitch granules -thereby producing highly porous i

granules without loss -of "particulate identity ~of
-the-granules, and heating the resuliant granules
in a stream- of oxygen-containing gas ‘to a. tem-
-perature within -the range of about 200-400°:C.
until -an infusible activatable chaxr is -obtained,
regulating the temperature during ‘such heating
s0-that the granules remain in an unfused con-
dition. ’

-8. ‘A -process for the conversion of ~pitch into
granular activated carbon which comprises pass-
4ng a-stream of air'in intimate contact with:a
.molten piteh selected from the: group consisting
.of coal-tar piteh, water-gas ‘tar pitch and oil-
‘gas tar pitch maintained at a temperature “of

“about -300-400° C. until said pitch has a ‘benzol-

insoluble content within-the range of 45-65% by
weight, -thereafter-and in sequence and without
-passing through the pulverulent state, cooling the
resultant molten pitch to° solid-form, grinding_'the
solid-pitch to granular size to within the range
of ' about 4-50 mesh, screening  and “separating
the "oversize - and undersize ‘particles from the
‘ground -pitch, leaching the pitch granules with-
n thetange of about 4-80 mesh size with a pre-
dominantly aromatic liquid solvent to extract the
benzol-soluble’ components from-the pitch gran-
ules ‘thereby rproducing -highly porous :granules
without loss of particulate identity of the gran-
iles, heating the resultant granules in:the stream
6f air to a temperature within the range of about
200=400°  C. until an infusible activatable char
is -obtained, regulating the temperature during
such heating:so that the granules remain in an
unfused “condition, and =activating the granular
‘infusible char to produce activated carbon.
9.:A process for the conversion-of pitch into
granular activated carhon which comprises pass-
ing - a stream ‘of air.in intimate contact with a
molten mixture of & pitch selected from the:group
consisting of coal-tar pitch, water=gas:tar pitch
-and oil-gas-tar ‘pitch, and henzal-~soluble com-
pohnents leached irom air-blown pitch, ‘main-
4ained at a temperature of-about: 300-400° C.until
said mixturehasa penzol-insoluble content with-
in :the range- of 45-65% by weight, theredfter
-and in-sequence and without passing through-the
pulverulent ‘state, cooling ~the resultant :molten
raixture to solid form, grinding the’ §olid-torgranu-
Jar size to- within the range-of about 4-50:mesh,
-sereening and:separating the oversize and under-
size-partictes from the ground solid, leaching the
granules-within the range of - about 4-50 mesh
-gize “with & predominantly aromatic liquid -sol-
vent ‘to-extract the -henzol-soluble - components
from the granules thereby. producing highly por-
‘ous granules without loss of particulate identity
of “the granules, separating the dissolved benzol-
soluble constituents from the solvent, returning
the:separated benzol-soluble constituents for-ad-
mixture with additional pitch for conversion into
activated carbon, -heating the granules -after
leaching -with -solvent in a stream of -air to a
temperature within the range .of about 260~
400° C. until.an infusible activatable char.is.ob-
tained, regulating the temperature during such
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heating:so-that the granules -remain in-an un-
‘fused -condition, and activating the granular
infusible char to produce activated carbon.

10. A process for the conversion of .pitch into
-granular activated carbon which comprises pass-
ing a stream of air in intimate contact with
molten . pitch selected from the group consisting
of coal-tar pitch, water-gas tar pitch and oil-
.gas tar pitch maintained at a temperature of
about 300-400° C..until said pitch has a benzol-
insoluble content within the range of 45-65% by
weight, thereafter -and in sequence . and with-
out passing through the pulverulent state, cool-
ing the resultant molten pitch to solid “form,
grinding the solid pitch to granular size to with-
in- the range of about 4-50 mesh, screening-and
separating the oversize and undersize particles

:from the ground pitch, returning the undersize
-particles in admixture with additional coal-tar

pitehrto be subjected to the action of a stream -of
-gir, leaching the pitch -granules within the range
of about 4-50 mesh-size with a solvent-to extract
the benzol-soluble components from the pitch
granules thereby producing ‘highly ‘porous gran-
ules without loss of particulate identity -of ‘the
granules, “heating ~the -resultant granules in -a
gtream’ of air to a temperature within the range
of ahout 200-400° C. until-an infusible activatable
char-is obtained, regulating the-temperature dur-
ing such heating so-that the granules Temain in
an unfused condition, and ‘a¢tivating the granu-
Aar infusible-char  to produce - activated carbon.

11. A process for the conversion -of -pitch into
‘granular activated carbon which comprises pass-
ing a -stream of air in intimate contact -with
molten coal-tar pitch maintained at a:tempera-
ture of -about 300-400° C. until said pitch has
a-benzol-insoluble content in excess.of 656% by
weight, blending anthracene salts with said-air-
‘blown -molten pitch . in an amount sufficient to
reduce -the benzol-insoluble content of the mix-
ture to within the range of 45-659% by weight,
cooling the resultant mixture to solid form, grind-
ing the solid to granular size to within the-range
of -about 4-50 mesh, screening, and -separating
oversize. and undersize particles from:the- ground
mixture, leaching the granules within-the range

_of . about -4--50 mesh size with a predominantly

60

_aromatic iguid :solvent. to.extract the -benzol-
soluble ' components -from -the granules thereby
producing -highly porous : granules without loss

.of particulate. identity of - the -granules, heating

the resultant granules in a stream of air to-a
temperature within the:range of ‘about 200-400°
C. until-an infusible activatable char is obtained,
regulating . the temperature during such heating
.so-that the:granules. remain .in‘an unfused:con-
dition, and activating the granular infusible char
to produce activated carbon.

12. A-process for the conversion-of pitch into
rgranular activated. catbon which: comprises pass-

‘ing .a stream -of air -in intimate contact with

molten water-gas tar pitch-maintained at a tem-
perature of "about 300-400° C. until said -pitch
“has o benzol-insoluble content in excess of 65%
by weight, blending anthracene -salts with said
-ajr-blown-molten pitch in an amount sufficient
‘to reduce -the “penzol-insoluble “content -of the
mixture to within the.range of 45-85% by weight,
cooling the resultant mixture %o solid form, grind-
ing the solid to granular. size to within the range
‘of about 4-50 mesh, screening and .separating
oversize and undersize particles. from the ground
mixture, leaching the granules within the range
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of about 10-50 mesh size with a predominantly
aromatic liquid solvent to extract the benzol-
soluble components from . the granules thereby
producing highly porous granules without loss

of particulate identity of the granules, heating .

the resultant granules in g stream ‘of air to a
temperature within the range of about 200-400°
C. until an infusible activatable char is ob-
tained, regulating the temperature during such

heating so that the granules remain in an un- 4
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fused condition, and activating the granular
infusible char to produce activated carbon.
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