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1

. This invention relates to pyrolytic conversion
of hydrocarbons and more particularly to pyro-
lytic conversion processes  involving the use of
catalysts. .

In the conversion of hydrocarbon base stocks
to produce products having desired properties,
such as high octane number for use in gasoline,
the stock is submitted to one of several processes,
such as cracking, hydrogenation, dehydrogena-
tion, ete., in the presence of a catalyst.

In practicing the process of the present inven-

“tion, the oil vapors and finely divided catalyst
flow countercurrently through the main reactor.
The regenerated catalyst is mixed with the pre-
heated . charge oil and delivered to a chamber
where initial conversion occurs. This may be
mild or severe, depending on catalyst rates and
other conditions. In this chamber the catalyst
and vapors, flowing co-currently, are separated
by gravity and the vapors are conveyed to the
bottom of the reactor. Additional catalyst may
be added to the vapors, if desired, depending
upon the particular conversion process being per-
formed and on other factors.

The initial chamber is preferably arranged
over the main reactor and connected to the top -
of the main reactor by a valved conduit. Thus,
when the valve is opened, catalyst collected in the
upper. chamber flows downwardly, by gravity,
counter-current to the vapors delivered to the
bottom of the main reactor. The main reactor is
preferably provided with a plurality of distrib-
uting grids to promote admixture between the
counter-currently flowing vapors and catalyst.

As a further refinement of the invention, the
regenerated catalyst, before admixture with the
vapors and delivery to the initial chamber, may
be conveyed by steam into a chamber serving as
a rehydrator. This is particularly desirable in
connection with certain types of catalyst.

The invention further comprises an organiza-
tion of apparatus elements consisting of a main
reactor, a chamber over the main reactor with a
connection between the two to deliver the cata-
lyst to the top of the reactor and with another
connection to deliver vapors from the initial
chamber to the bottom of the main reactor. The
invention includes means for delivering the mix-
ture of vapors and catalyst to the initial cham-
ber and means for adding additional catalyst to
the stream of vapors delivered to the bottom of
the reactor, if desired.

In the accompanying drawing I have shown,
more or less diagrammatically, a vertical section
of apparatus used in practicing the process and
forming a part of the invention.

4 Claims. (CL 196—49)

14

20

25

K

=

40

45

60

56

.2 bed in the chamber.

2

.In the drawing, the reference numeral [ .des-
jgnates the main reactor. A chamber 2 is ar-
ranged over the main reactor and connected
thereto by a conduit 3. A valve 4 is arranged in
this conduit. A chamber 5 serving as a.steam
rehydrator for regenerated catalyst may also be
provided and this chamber is connected to the
initial chamber 2 in the manner herein described.

The regenerated catalyst is delivered to the
rehydrator through a pipe 6. This pipe is con-
nected to a source of superheated steam and the.
catalyst from the regenerator is delivered there--
to through pipe 1. Pipe 7 is provided with a.
suitable valve or valves 8 to control delivery of’

the catalyst to the pipe 6. -The catalyst settles:

in the rehydrator as indicated by the dotted line:
8, and the steam is exhausted therefrom, prefer-
ably to the regenerator, through a pipe 18. The
bottom of the rehydrator is preferably funnel-
shaped, as indicated at {1, and is provided with
one or more outlets. In the drawing I have illus-
trated a pair of outlets 12 and 13 controlled by
valves 14 and I5. . :

The catalyst outlet 12 is connected to conduit
{6 through which the preheated vaporized charge
oil is delivered to the initial chamber 2. As
shown, the end of the conduit 16 is flared as at
{8 and is provided with a grid 19, the flared end
and grid being located in the lower portion of the
chamber 2. The oil vapors and catalyst deliv-
ered into the chamber 2 rise in the chamber and
the catalyst has a tendency to settle out forming
The vapors, containing
some of the catalyst, are removed from the top
of the chamber 2 through a pipe 2i. The other
end of this pipe is arranged in the lower portion
of the main reactor | and is provided with a
flared end 22 covered by a grid 23. As shown,
the second outlet i3 of the chamber 5 may com-
municate with the pipe 21 to deliver addifional
catalyst to the oil stream being fed into the re-
actor 1. The reactor is also provided with a plu-
rality of grids 24 and 25 which are preferably
conical and with alternate grids reversed. In the
upper part of the reacter I provide a pipe 26
communicating with the interior of the reactor
through one or more cyclone separators 271 and
connected to one or more outlet pipes 28 leading
to fractionators or other apparatus in which the
treated vapors are submitted to further treat-
ment.

In practicing the process, valves 8 in pipe T are
opened to deliver the finely divided catalyst into
the pipe 6 and steam is injected into this pipe to
convey the catalyst into the chamber 5. In the
chamber § the catalyst settles, remaining in con~
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_ tact with the steam for some appreciable period
of time before the steam exhausts from the pipe
10, causing rehydration of the catalyst which is
desirable in some types of operations and with
certain types: of eatalyst. The catalyst is fed
from the rehydrator through pipe 12, by opening
valves 14, and is mixed with the preheated oil
vapors fed through the pipe {6.

The mixture of catalyst and oil vapors is de-
livered to the initial chanibér-2. “In this*cham-
ber the flow of vapors and ¢datalystis cozclirrent
but the catalyst tends to settle out forming a
body of catalyst in the bottom ‘of: the ‘chamber.
The oil vapors containing -some e¢atalyst, pass
through the pipe 21 to the bottom of the reactor
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I. The treatment in the initia} chamber 2. may .

be of any type desired, either mild or more severe
than that which occurs in the main ‘chamber.
Additional catalyst may or may not be delivered
-to'the vapor stream-in pipe 21 through pipe 3.

<The vapors flowing into the-bottom of the re-
factor -travel upwardly: and . catalyst:is. delivered
“from the chamiber:2, by opeining valve 4, into-the
top of the reactor-and thus flows counter-current
‘tothe vapors. 'The admixtire of the vapors and
“catalyst-is-promoted By the-grids 24 and25. The
-treated vapors:exhaust-through ‘cyclone separa-
-tors 21, pipe26-and dischdrge pipes'28. The cat-
-alystecllects -in- the bottom-of the reactor, and
s reméved-therefrom through pipe 80:which may
he 'provided - with - stitable control valves (1ot
‘shown) .

I ¢laim:

-1, In-the-pyrolitic conversion of hydroca1 bons
‘whet€in-a charge ‘oil‘in-vapor phase is subjected
to-eonversion tempeératiures “in the ‘presence of a
“finely divided-catalyst, the steps -conmiprising.-de-
livéring vaporized tharge: oil “With -the catalyst
-suspended ‘therein‘to an initial conversion cham-
‘ber-wherein :convérsion: 0f the ‘charge -oil is ini-
tiated -and-a major portion‘of the catalyst sep-
arated from the vapors, withdrawing the vapors
from-4n upper zone’of the ¢hamber and passing
‘them - directly -with- res1dual ‘catalyst susperided
‘therein toa lower-Zone 0f a second conversion
chamber -and ‘passing the “vapors ~upwardly
‘through-said: second ‘chamber, withdrawing cat-
‘alyst from a-lower zone' of ‘the ‘initial conversion
chamber- and-passing the withdrawn catalyst to
‘an upper zone'of the sécond conversion chamber
‘and- channeling the flow ~of-said catalyst-alter-
“nately towards -and-away from the périphery of
‘the chamber ‘Wwhereby the ‘catalyst iscdused to
flow across the rising stream 6t vapors and with-
‘drawing “spent-catalyst from ‘a Tower zonie and
the vapors froni-an upper zoné of the second con-
version chamber.

'2."Apparatus ‘of ‘the charactér described com-
‘prising a primary coriversion ¢haiiber, a seécond
conversion chamber positicned at an elevation
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4
lower than that of the first chamber, a rehy-
drating chamber in communication with the up-
per chamber, a conduit adapted to deliver a sus-
pension of catalyst in steam to the rehydrating
chamber;a conduit adapted to deliver;a:vaporized
‘charge oil*to-the uppérichamber, a-corduit con-
nection extending from the rehydrating chamber

* to the last-mentioned conduit and adapted to de-

liver catalyst to said conduit, a conduit connect-~
“ing.an- upper-zofe of the upper chamber with a
“lower” zone of the-lower chamber, conduit means
for conveying catalyst from a lower zone of the
“ipper-chamber to:'an upper zone of the lower

= chamber ‘and conduit means for delivering cat-
15--

alyst from the rehydrating chamber to the said
-conduit, connecting the upper chamber with the
lower zone of the lower chamber.

3."Apparatus of the character described com-
prising a reactor, a chamber over the reactor, a

20 rehydrator-in communication with: the: chamber

a-conduit -to-delivér:steam and catalyst to'the re-
hydrater;-a condiiit to deliver vaporized 'oil to-the
chamber, a connection extending from #he rely-
-drator to- the'last-mentioned conduit to deliver
catalyst to said condiiit, a coriduit éxténding from
‘the-éhamber to the bottom 0f thé reactor;'a con-
nection between the ‘bottom -of the chamber:and
theétop-of the reactor-to-deliver catalyst tothe top
of the reactor and corduit“means for dehvermg
catalyst from -the - rehydrator to: the ‘corduib

*which ‘extends from ‘the ‘chamber to the ‘bettom

of-the redactor.
4 Apparatus 1n accordance Wlth clalm 3 1n

tion -highér than’ the reactor and’ the 1ast said
condilit means-is’ ddagted to-convey the catalyst
from the rehydrator-by'g rav1ty
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