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The followiing lnvestigations were earried out prior to etarting the firet
semi-commercial £ixod-bed catalytic oracking unit. The moving-bed catalytic cracking
‘reactor with & capacity of about § gallons of oracking catalyst has operated for 4 ~ §
Tmonths witheut dlffieultyo

Pigure 1 shows the amount of coke deposated at various 8pace velocitiea as
well es the cracking perlod corresponding to these space velocitiess WVith deereaeing
space velocity and incressing length of the cracking period “the emount of carbon
deposited on the catalyst (tased on the charge) decreases but it inoreases considerably
when it is calculated as percentage of the catalyst. The data represented in. Figure 2
have been obtained on ths moving-bed unit but values for carbon formation obtained in
oxperimants with the fixed-bted catalyst have been used. Shorter oracking periods in -
the fixzed-bed process correspond to a larger quantity of catalyst moved through the
unit, whereas & decrease In the amount of catalyst moved corresponds to shorter crack-
ing periods. The conversion to aviation gasoline was assumed to be 28% by weight. It
is to bes expected thet the amount of carbon formation will be smaller than in the
fired-bed process 80 that the values assumed in these calculations are rather too high.

e« Rl pnre-- 3 - shows-the- amount-of-avistion -gasoline-produced-per-hour-in- reletion
to the space velocity and the regeneration gas which has to bs ciroulated per hour for
, regeneration of the catalyst.
In order to dissipate the emount of heat which is liberated during regenera-
“tion in order to keep the catalyst temperaturs below 1,0229F., it is necessary to
circulate a dofinite amount of gas with a carefully controlled oxygen concentration.
The larger the amount of gas which is oirculated in the unit of timo the shorter will |
be the unproductive regeneration time and the higher will be the amount of gasoline” ‘
producéd. per catalyst volume and total time. The total time is made up—of-the cracking
period, the regeneration period and the switching end purging periods which lattet ere -
assumed; In all .cases, to be 9 minutes. The practical upper 1limit of gasoline production
1s depandont on the economics of the entire unit and is estimated to be 0.4 gallohs per
hour per eubic foot. of catalyst. g .

_HAAVT_:fM»At lower.epepe yeloeities and._longer. eraeking periods. the. ameunt of- gasoline
produced is higher because of the smaller emount of coko formed (caloulated on the oil
oharge) whieh can be burned off 1n a shorter rogeneration poriod.

: . Figure 4 shows the ratio of regenerating tlme to conversion time for thé -
fixod-bed reactor for. various space velocities.. The optimum ratio from an’ econemic .
. standpoint will probably be 1.5‘: 1 (for o Gpace, velooity of 0.4 and a cracking poriod
ofShoans) ~“““‘ L . : : R } o ’
' Figgre 5 thous the consideral 1y hiLher efficioncy of ‘the anxng—bpd roeastor
as comppred - Lhe W;Ke&iwé ‘reactor:and shows also the difference in behavior ofthe -
two proFesses when' ﬂhe bpaoe velocity 18 ino?eaeed Becouse of continuous oporation
of the. Toving bed: precees, ‘the amount af gaeoline produced for the sade reuFtion Jpaee
ig 2 - T tinnt‘that of the selidubed p ocess, . i v I :
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J m Fig\ 06 ﬂhewa qme advpntagewus ecqnomiot of “tHe movingfbedﬁreectmr.esfeemﬁ.
ered 0 the fixed-ted reactor wﬁth respect: to regeneration, ., - - o
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Desm:iption.of—tho.-MovingaBed«Re&ﬂ*ﬂ*' :

: The cracking gone 18 arre.ugod “bolow the x‘egeneration Zone. Both sootions ‘are.
aeparated by & pocket velve arrangemant. The regenorating ‘zone is oomposdd of the -
catolyst prohsater, the combustion zone prbper and’ the oatalyat ‘cooling zomas: ‘In ‘the -
latter the catalyst is cooled from 1,0229F. to 788°F. and the ajir. is replaced in the
tubss by meang of inert gas. Immed:lately below the pocket valve drrengement is the *
cracking gone in which catalyst and oil vapors are -contacted countercurrently. ‘Below-
the oracking zone :4s ‘& socond- cooling; zone- in which the oatalyst is-oopled from’ 788CF ,
to 176 - 392°F, In this zone the catalyst is also purged from oil vapors by meens of
inert gas. From the ,lower pocket valve arrangement the catalyst is cont.muously trana-
ported to the regenerating aone by means of 4 conveyor. v ,

" Description of the EJIG&-Bed RO&CLOT I I R

. Only one reactor of the entim unit which consists of 6 - 8 reaotors has been
shown. Only a part of the 6 - B reactors cracks at eny one timo, - mhereas the other
reactors are regenerated. In the drawing the reactor is shown as hav:lng 2-catalyst
beds. The vaphrized oil is passed.at atmospheric pressure through both catalyst beds.
Following the oracking period the oil vapors in the reactor are purged: with, dry gas
_which has beén previcusly preheated to the oracking temperature. - The dry; gas is re~
cycled, cooled and” the oil is. separated. The dry . gas is subsequently purged by neans
of inert gas which is passed through.the catalyat bed in parallel flow. .In the regen-
eration. petiod air is phssed into the reactor togéther with inert gas and when: the
regeneration pressure has been. reached an amount of regenerating gas oon'esponding to.-
‘the amount “of &ir added is drawn off. The rogenorating gas is recycled and must be.
.continudualy cooled in order to. separate the water which is formed by combustionof the
‘aokes-this is important because the catalyst is sensitive towards wiater vapors After
»coxnple'cion ‘of “the=regeneration=the= ‘rogenoTavinggas; whiohrnowcontainsT12-5=1gf ==
oxygen, is remwod by moans of 1nert gnn and the oro.oking period ia ttarted. ‘

Adve.ntages of the Moving Catalyﬁt Procesa as COmpared to the rwd-ﬁed Procens.
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Te. Saving An, alloye by roduotion m tha size of: the unit and eliminn-
- tion of alloy steel valves. - SRR w :

8. - Reduction in the costof most of the' éiii‘x;l'pméx‘it 8 moéﬁ‘,the"mpving'-;bed"
- process_cen be operated almost entirely at atmospheric pressure.
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WEZIGHT RATIO OF
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