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Pr ednre tor cetalytic Oonvereion of 5
e Heteriale Oontaining Garbon. ~ :

y It ie lmoun tha.t carbonaceoue mterielo eepeciany hvdrocarbone or their mix-
‘tures w ‘be: cracked at ‘elevated: temporatnree in the geoeouo ‘or.vapor ‘phase in tho
. 'presence ‘of ‘& powdered cetelyet. In this proceee. high nolecul.ar coke-11ke’ depoeite
..98ttle on_ the catalyst duse. to .decomposition and: render. 1t ineffeetive after a time.
The catalyat has to be: reectivated before ‘further use; this is done, as is known, =
by burning off the coke-like depooito with the. ‘ald .of gases’ containing oxygen, 68- .
'“.peoiany eir. - The’ orecking of carbonaceoue ‘materials in the pregence of: povdered
_‘catalysts can also be carried out oontinuouely. In this’ case the procedure for. ex-
- ample, ‘Bay be ag’ fouowe: Two reactioncohnnbere are used;. one of which serves for
3 orecking of the initial materie].o and the ‘other: for reactivation of  the: spent cata
T lyst. The reactivated or spent cetalyet ‘moves continuoue].y through ‘both chambers,
ai whero “the: roactivation ie-carried out-in. ‘parallel. flow or: preferably in: -counter-
ﬂw ' The spent ‘catalyst is continuously transferred from the reaction: chamber by
; conveyoro 4nto. the reactivation chamber, while from the latter the. reactivated
-catalyet 1s continuously transferred back into the reaction ohamber. In this pro-r
cess, besides the two chanbere. there has to be also a ecrubbing gone. at the end of
geach chamber, ‘These zones serve to dieplace the hydrocar‘oon vapors. or o:qgen-bear-
-ing- gases still preeent in the powdered: catalyst ‘with an-inert gas,: euch as nitro=. ..
~.-gen, prior to ita transfer: into the reactivating or. cracking chamber by means 'of
- conveying devices such as. ecrev . CONVOyOrs,: ‘bucket elevators,.e etc. Thie is: _necessary
in order to avoid loss of hvdrocarbono at. the exit from ‘the cracking. chamber or to
‘'avold admixture of combuetible ‘88868 OF vapore ‘with oxygen in the: crecking chamber.
In order to avold one of the cumbersome and_ technically: difficult ‘tranefers of the
highly hested catalyst from one reaction chamber to the other, ‘for instance from
the" orecking chamber into the: reactivation chamber, it is feaoible ‘to' combine- the,,,
- cracking chamber and the reactivation chamber into a eingle chambar ‘as has. already :
~~been’ propoeed for: the:uge of ‘lumpy - ‘or: granular -catalyste.: -In-such: an arrangement
a sharp: oeparation of. the: reaction- oorubbing- end reactivation gzones :from each -
" other mst be. provided since. otherwiee the vapors .to be converted would e, either L
B diluted vith en inort »gao or elee ignited by the reactivating gaeee. R

It wae found .“with the different zonee arrangetLin 8. eingle reactor and
ered-vcetahete“-moving~dovnvard1y-oherei e-th -»individuel—»zonea...mayahe..eealed.
f"_ﬁi‘rom ‘each other by providing, -above or below each gone ‘a permeable partition on ="
“'which the powdered catalyet eccuumlateo to form & ‘geal, : These partitions may be of
T the tilteble o retractible type, e.g. _in'the i‘orm of :metal: platee rotatable about
:'.jen nxie. ‘or. goto evalveo or. rocking sere The_ powdered catalyet faning on: euch
8 partition from the zone: above '8 pressed egainet the partition by ‘the inert: lgaa
op by the reactiveting gae or by ‘the vaporized conversion material entering via a
,‘,A;.u,gan peeaege arranged ebove the partition. -and. thuo prevente the vapors..or. he’ inert
e from breaking through to the next lower: zone. Simnlteneouoly.v the: reaiotance




e

" offered by the layer of catalyst on the partitions is greater than the resis- £
__yance encountered by the inert gases or reactivation gases at their exit at the .
“upper end of the scrubbing sons or reactivation gone, o that. the povder lying on
_the partition i not stirred up and thus prevents the pas sage_of the scrubbing —

' gages. or reactivati on gases to the next higher some. . The main requirement in. this
. type_ of seal ig the even distribution of the. catalyet powder on the partition, Ac-
. cording to the behavior of dry powder at ordinary temperatures this could mot be
:ﬁexpécted;““sincfe"_di"'y-'po'\;vdet,ﬁénan{ to "bridging® at ordinary temperatures and when
 the partition ‘19 tipped ‘or opened it will descend and pile.up &t the natural angle. -

of repoge on the succeeding partition. Surprisingly 1t vas found ‘that. highly heated

‘powder charged with vepor or gas ‘bubbles behaves like a 11qu1d"§ig¢'"ppredda"gnitqrmly

- over. the. support,: ./

7 The process 18 further-111ustrated by the. attached dlegran. This shovea

_ oracking and reactivating plant arranged in a eingle vertical reactor, 1. - Being the
cracking chamber and 2, being the: reactivation chamber., Ths plant is supported by
frame 3. It contains two purging zones 4 and 5. The first one of thase is. located
‘between  the cracking zone and the. regeneration zone, and the gecond one 1s located

" at the exit of the regeneration chamber, " The purging zone 4ide 1imited by two seal-
Ang zones 6 and 7 located above and-below the purging zone and separated by parti- .

_ tions, whereas the purging. zome.5 has only one sealing zone 8 located above the

purging gone and ‘ssparated ‘by partitions,- The catalyst moves. through-the apparatus .
from top to bottom over the various partitione 9 which according to patent No......

~ (Appl.No.I 74,507:1Vb/12g) are tiltable or ‘retractible or according to patent No...,

- (A'ppl.Np_J 7‘+,’797‘,1“/12§) may be in the form of a rocking screen.: The oll to be

" eracked enters at 10 into the cracking chamber,’ ‘The cracked products leave the - o

‘ondoing chamber 8t 11, s Lo oo T gl e
~*"In the regeneration chamber 2 the reactivation of the catalyst is effected ac-

“cording to patent Fo,.i.iio (App1.1- T4 ,936:1V4/23b)- with removal of surplus ‘at. Alr

"enters the regeneration chamber at:'12 at about L50°C, whereas the waste gases leave -

~at.13, Alr of ordinary temperature 18 admitted through pipes "1k, whereby the' tem=
- peratureof the regenerating gas 18 kept within permissible limits so that overheat-
_ing of the catalyst vill not take place, - . S LR EERE

s 'rhecat\uy&“aftertravpreing ‘the entire reactor is carried. avey at its lover
~end by a conveyor ‘device, e.g. a paddle wheel 15, and returned again-by further. ...
» comiéyor.-,_lG,._'.tb.theiupp,exjxpart‘ ofv‘_,ﬁhe',r_eacton 1T T e ’

. An inert gas, ‘p'x"'eferablyﬁh'trogen . 18 piped to ‘the purging zones L.and 5at -
18 and 20, respectively. .The gas leaves the purging zones.at 19 ‘and 21, respec-
tively. A slightly elevated pressure is maintained in the purging zones relative .
to-the rest.of the BPPATatus, T e e e e

" 'Tne two partitione located immediately sbove and below 'the purging zones 4 =
_and 5 and, 1ike the other partitions 9, covered with ‘catalyst are entirely sufficlent -
“in-order to safeguard complete. separation of both purging zone s from adjacent parts -
~of .the apparatus. .Since every chamber consists of two spaced ‘partitions, one above
~~~~~ the-other.,-the.passage_of_the_catalyet in the &1 rection from top to bottom may pro-




ceed :aleo over the partitions of the gsealing zones without any interference, ‘The -
reason 18 that when one of the two ‘partitions forming the seal is actuated for. .
_passage of the catalyst, the ‘other partition remains inactive at this time and pro-
Cvides in itoelf a complete seal between adjacent: zones toO an extent such a small
“difference in presgure, 1f any, will not cause Jeakage of gases or vapors from one
“zone into, the other, . - T T e e e T L T
o Cladme
i1, Process for conducting ‘catalytic. conversions of-carbonaceous materials, es-
‘peclally for the cracking of “hydrocarbons in ‘the-gaseous- or vapor phase in.the: ..
presence of a powdered catalyst which 1s continuously regehe’ra’t‘et_d by the ‘pacaage

of oxygen-bearing gases, especially air, and is moved through the reaction, re-

generation and purging gones from top. to bottom, has as its significant feature
¢the fact that the reaction zome and the regensration zone together with the neces-
.sary purging sones are- arranged in'a known fashion in a single integral reactor '

and -the individual ‘gones are sealed off from each other, especially the purging . ~
_‘gones from the adjacent zones, dy the powdered.catalyst ‘¢ollected on permeable par=
‘ ‘titions between the gONBB, o e T e

.2, Process according to Claim 1, in which the permeable partitions between the
zones are in the form of tiltable or retractible devices or rocking screens, .
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