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The pregent lmantion relates %o the strippine of hydrccerbons
frem gpend smudnuted ¢atalysis used Iln bytrocsyhon cokyeTsics DUOSB5SSd 7
More partiotlardy, the invapdion partalaa fo the ebripplag of hydrocar- |
bone foom floely Mvided catelyst of the %po which ie combacted ®lth
bydroceybon vepors tndsr oonditlens thet promote hydrocarbon sonvarsico
ond neintsin the catalyst In & £inid, agltested ateta, wueh rossmbling a

bolling ifpnid.

In recent years, the technigue of effoctine satalytic reactiomsl
by the passoge of Toastant gases or vapuRs through & bed of finsly di-
rided catalyeb af snch walooitiss that the pomdelr bhosduss suspanded in
the gas bubt sxhiblis wha¥ hea bean texied "Riodsved sattliagh, hes boen
darelopad rapidiy snd szbousltely fov petreleum procogslnge Thim dgohe
nigme of DOuiddmatlon, & 1% Ia t:mu_n:mly caliad, ghich Iepaps ﬁ mang of
pomisTad metarisl in 2 wibrakoTy atate ressmbling @ bulling ligwid nd
wiich pagmiss the astablishwert of o pasudoliguid lsvel Detween the
tividized maes and the @as =paoa sbovs it, is the basia of She nf:_mi&
autelyet® process which hes etbainsd promizencs 1n ths mermfachure of

selatlion zesolina.

: The finid cebelyst procous hos been widely rubteizad, i By
| in. Induatrisl and Fnglngating Chawiatry, pages 760 %o 774, Tuly 1943.
& t1usd oracking plent covpripes 0 nefor slameants, & vesobow and A 5
taganarator, The Temelndsr of the plend is Lavesly qmnsaﬁ of abEnd-
pipas, oyelongm, happers, plges, blowars, sto., whiok ave nsad to Inter-
aomhect the roastor snf regetaTator emd to malzbein clreutafery flow of
the Thwid satelyst through thems units. The fIufd sysbem dessribad in
this artiele involvsse the transfer of powdsred satelyst Frem both the

| remetor snd the ressmavaber endirsly by ovarhood entrelrmend. loTe

rowanily; bedeuss of techpicsd aﬂm’tuéﬂai there bz heen grewing peoel-
" orance for a fiuid aystem in which the powdersd cabelyst lesves the
regoior apd regsmerator prsdfamnautly thecugh @ bottem dvew—off combhelt,

liks & llgolid desining from & tenk. It mey Bo of inberszt %o note ihak
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i Thawas showa 1n Ue 5. Tabent 2,304,128, a £luid reactor with comverting

lowar o Fhe upher sops by overhsad entrafmusnt snd from the upper to

: the Iower sone by bothor drow-off.

! Iz 8ll of theee aystens, from an saonemie polwt of visw, conm-
| aldarabla stbention must be siven to fhe atripping of valushle hydwo-

L anrbonzs from spent cebalya¥ pestloles 1F thair wasteful soubiation In

the regenoretdon zona 1z b0 ba avolded. Soversl proposide heve bean

usad in tha presornt lerge—scals opersblonas Stear hax the a.giﬂ_m‘t-aga of

| baing easily handled apd resdily sapareted from the hydrcaerbony in the

_: ratovely syatew. Howaver, oven wlBh abamn, there are proveesing 1imite-
tlons mhleh prevent somplate or efflclent stripping of hydroparbema from
apant catelyst. Etaﬁ la & relatively poor matlom Sor convaying fhf; henci;
which 1s m@imﬂ in vaperdisiog or aspippdng high-boiling hydrosarbonz
tron fouled aﬁtmmt; Iat "uatal:.raﬁa,-. partlovlanty thi impr{md -
thaplo ailics-elwnlnx sontast masses, are stoem ssnsitive mo thet one im
Irfdbited froem uslng lares masﬂ:a.& of atoxr o inprove strippdng if
ca'r;alytj;n ﬂﬁivi’ty te not-to Mrar eppwotiailys Furtharmors, @ B
prachliesl metier; stesr ia gaversily oot stallshbds of the sluvated bane-

Ipamﬁum; ey D000 4o X100 F., of the conbach fmass, ac tha® ths Infre-

' iﬁhai.—lan ot ateer of loweT tempaTatire resilta in the ¢hilling of the

.Bt'z".l\'-']}'iﬂs zong emd thia im, of soumma, ab aruas perposea with the prims
Gbiaet of etripping steems Walle lajonb hem of vaperization for akrip-
Ting hydrocerhons mey bo suppllad by absirediing hest from the cabalyat,
the femperaturs of th ustalyst will recsasarily bs lowarsd with the
vamult thet stripplng ie nede rore Afeiault.

Insffieinnt atrireing has a dogl detvimentel sffeot: the Fisld

of walugbls hydrogerbeny fa icwessd and the load on the regenapator is

! .
- fynevenseds The lebter diswivenboge meens thet forv B given burning or

A —a -

and Tegsmeratlns zungs dlspooed ms veriically sbova tha other. 'his is '

& eoublnablon aystesn sines Thores proporss to transfer ostelyst From the |

mede te use imerh gasea, Tocyels gases and stem; the Last is mawt wldaly |




AT6ATA |
|

rooaoaratirg rate, the alzs of the regsmarater will be larger as tha

[ strippisg 1o lass completo. Sny eiripping process which succesds in

decresping the Loay of shaorhed hydrocerbows amdfor in ddminlebing the i

logd om tho regensrator lg comerelally impartant in view of the enor-

Tt &{%

i mouz bonngza of flvlE estalyst which g déﬂ;r clrendated bobtwess cobw

. Tertera snd TagonsTabors.

T S

£ peineipal objach of oy frmention Iz to strip bylrcdarbone !
froe gpent catalyst pomdara in an offsetive snd elmple MEnnET. |

inother primeipel oblect ia to condust the stripping ef bydro-
oarbona in & menner which resgults in a dMdwinwticn of the toralng load
pluged cm the regehsratora

i fnother coleet iz $o evoid or minlwiza the des¢hivation af

sl phbed cabslyst dwripg the atrioping operation.
s4111 enuther cbjeat of the imvéntlon is mot only to obviate

ahiliting of bthe satxlyst maszs wodergedng atrippdng et alpo bo Teise the

stripping temparaturs by gsnerating heat wihie the optalyet mass.
A fupther and fmpartend chjant fx o sbrip foulad esfatyet

. pxotherwd gally eod o nakes the acotharmle anesrey avalleble fo the cop-
Yyeradan rapation.

Thoze epd gther chisets of pyr Ianventlon will be apperant Troet

the degeripblon which follows.

dpourdiing e my Iwvention, & pas contelining not isse thean sboud

3585 by Tolume of uxygem, and praforshly ack less Than 958 cxygen, fe ueed

- 4n eonfrellsd amamt to TomoTe Irﬁrdruu&rbaﬁ_s'mm vant, cumimted cobg-

1yst, while maintalrdng the eatelyst in a flnfdizad conditien. The
stripping 1a comducted by introducing ihe '-:r:gg.sm-mnmﬂ‘.ning gas into tha |
1013 satalyst msas in the hoppers snd mtandplpos Tiiioh Posd She cebelyst |
o the regeneretor. Fn the favored flnid sysbema with bottan drew-off of
mﬁ&'.:i.:,ra't:, fl splaesmnt of hydrocarbons from. fonled catalyst 1 alse car-
risd nuk by infroducing the serfen-eonteinisg gasx ints the comterier in

the wieinity of the bothor drem-off openings. In &11 casss, the oxzyeen

- - !
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funoticons by burning & 1lwited pordiox of the hyfdrocarbons, hydrogen

and pavhon earried slonz with fhe spent eekedist flowing from iha zon-
Tgroion momes Tha oombustion oot only eletetes the becrswalburs to

| pramobs betber atrippins but else forms a stﬁp;ping ar digplemng atmose
thate somprlalng cavbonm dlewids, csrben monoxids awd shean {Hﬂﬂ}. Toder
the ueual raanltinn oonditlemn, say svound 1006% F., thia etripping ai-
mosphers fa larzely carbon dicaxide and casbom wonoxids In the spprorimaie

raile of 2 %0 1, Dwaldes relative imeriness, thess gaseq 40 rof pressnt

eny condensation problsme and ave s5dll readily sspurable fram hydro-
gcarbonss They may even he rocovered end ntilized, for sxemrple; in the

mepafaoture of hydrogen and of dry los. Ware the oimwersion Lrocass

yizlda ponsiderabls smounks of hydrosen, Hhe cxides of cavbon mey be
raacted with the hydrToman to ﬂyr_:tmﬁ.aa gaph products sz abochela and '
E hydroearbons. T ecarTy om my st¥lpplng opersfion undst flpidising oon-
AT Eions. .

To foclldbete Wﬂnﬂing of the process of wy InmomEion,
rérarama iy mada %0 e 'a:wiuﬁar aitaghed to thie speeifieatlon, of
whioh: _

Fipma 1 i# a Tquiisal aaaﬁiqn&l rapreasntation of the enbodi-
marl af my Inventlon in & fkuli syetem wheroin the cabalztic ;:onwrtar
ig npar'utaﬂ_ wtth hottan ﬂraﬁ—ufr of the uarbrﬂyat masse;

Tigurs = Lz & Tarblesl asetlonal mepreasntatlon of ewother

e

-,

! ' ! .
emhoiiment of the inventien, fnwvolwlrg a ecnverber with o vaxlaut of

hobbom Arew-off Tor ths withdrawal of cubelyed powder; end

BIERET

Maura T ia a herisontsl sackicnel wiew beken on 1lne 3-% of
F’LE“I"B 2 .
Wigume 1 ghows the Lomar portion of a fluid cabalysd resstor 1

with a Gepored botion esotion 2 #acherging into atspdripe 3. The mEss

of findi powdared calulyshy moway dowm throuzh the reestor 1 inbo sband-
: yipe 3 eénd thanes $hrough slide velve 4 widch suntrols the flow of cabe-

| tyad snto conduit 5 (shown parbisllyl. Catalyst dropping imbe condult 5

.-.4-




47BAT4 |

ia ploksd up and earried aveyr fin puspanaion by a atremm of eir or olher

sl table gas flowlng therethroushe The boensport of eatelysd to tha

TapeneTator LY cuspsmalon in a varriar gad iz conveukionsl prevsdiro.
Brdracarben vapcrs flow inte diatributor 6 epd through cpenings 7 dnto

the lowgr portlen of the rsestor 1 shere they wnderge eonrsrdlen by oon- i

{ taeting the £luid mass of vmtalymti FageusTated citalyst may be cherged |
5 Ilnte Teselor 1 by carwiling i% fu suspenpien 1n taa hydmuarhun feed sn-

:'E tering through distributor & or equivelent means. 4lternatively, the

;; eafelyot may be fod through = hopper snd stendpipe diauhérrﬂin& into ra-

agtor 1 halow tha pseude—ilonid ewel of J_r.l;e fInidizel catolyrat maas, 4

M ey e
o e

i Falder-Finyen pomp Iz snothsr davlce whick may ba smplovad %o retumm re~ |

gomnrated cakalyat to reacior 1, Falww dlstribotor &, apothar distribu-
tor 8, #epoasd mear the baes of tmpared meetlon 2, is used for ik

1ptroduetion of cxygan—contodning pma whick cortaets tha fouled eotalret
oo egsaping through opemings . Similaxrly; in the vici'nit‘.;' of +the hot't::.rm.é
of standpipa 3, capgsm-conbeindpe gas ehbers Eis‘wimﬁcr- 10 ppd flowz ,
Yhrough opeplngs 1t The csypgo-echtalming gsa Flowing nppawd T i
chonings 9 And 11 conbacts fot mpant eamwt; aud funetieng oot oniy e

Flrddliga the powdeTed eafalyst it alas do abrlp bydrocsrbons therefroms

It ig praferable %o prehsat the sxyepn-conbeininxe strdpping zee. Toos-

much as hydroaaybor conversiohs nre esrrled out ef alowebed bemparatures, ;

N [T LRy,

; nmally in gxesas of aboub f0e® B., the oxymen in the stripping ges Ta-
aeba wlth sdis of. the carbunAcecua matber snveloping tha eatelyet parti-
pisa whish are at sueb slevabed ﬁam:par&-hum_s asa bhay dlpcharme from =
eobvrarslion wooe; Brdrogan and lop-holllins h;i-dxmurhm witdeh &1e part of
the parbonseacne enmmleope seam to burn lo prefarence to the morn valuablo
#nd hIghar-boiilineg hydrocsrbens,. Thle n:xj:da'hiuﬂ. magtion 1a axothgrmle
anf ylelds a mixturs of earbon dioxide, ourbon wemoxids end stean. The

. oxygenw=econtaining gae oot only protices & matisfectory striyping atmoa-

| Thzre but alze éﬂnaru'r:aa heat in the region whera 1t lg most bope®icis]

i Tor affectiime etrippings Tha bomparetore, however, lz resiletad to pre-

.,. -5
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want dasotivatlon or injwory of tha catalyets

I coasidey the micvoedaaoribed srrangement & preforrsd embodi-

ment of oy lwrention begeust any axygan whiek is inocmplsotsly vtiligad
in the abripeing zons nafuraliy flows upssrd lnto tha eraeldng or cone
Tergion gone of the vesctor. The oxyzen, of couras, reaotz with aonme of
the conbrstinls mebarial in tha converelon sene and thareby anpolisos

hkont to tha eonvereioen which 1z sndotiarmia, e incraseges fn Eomperature

in the aomvorsion Zons basauss of reguleted eombuation with oxpman, be-
gldes belpz deagirable pay me Tor the endoihenmete mactir:m dimint shes the
| fospation of earvonacsous nabter apevd the cabtelyst perilelass v,

& fmal ingrovertsnt la reslized Teeauss 4imind shed formation of carbong-
eaong matbar lgada bo & wors dsslrabls dietribeblon of hrirccerbon
products snd a decrenss in Mg burqing load of tha regemeratore “his

' gortrolled uss of oxvest in ratetively high conventration within the

Seonvaralon ktpa doss net senglhly effect the yield of tas mera walesbie
'i hyirecerbons &:iwrﬂ-al.]r' alnne $Hors appesrs to e 3 rredersntisl reaction
:il botwean the cxymen &nd the eatalyet snweldpe of cerbonsicacus matier,
incdniing hydrogen and lom-bolling hydrotarbongs. The reeddtant cavbon
#Hoxtde, sarhon mongzida and okesr in the comyerslon prefucts prewent no
diffivalby and, sy provieusly indieated, they are resdily sspavable Iram
the hydrocarbon productaos.

H The use of c¥ygen for siripplng hyfircosvbons from foulsd catee
n'1.%.re=t 14 alsa epplicable to £tuid sysbems waieh auploy overkead sutrein-
mants. Tn sueh .eaaas. the spant catalyst iz severeiled from the reaction
ganor by oyaloms saparatore, Oothrell precipliators sod the Idke, and ie
|| dropped into h;oppa.‘ns sonnected with aﬁ;‘;tahla sbandpdpee t6 ihe vamslndsn
of the fluid p:!.a.:l:l.t.'.. Tha reprogsatatlion of a hnmre:r.-' and otendpipes com-
felning spent satelyst thet 1a flowing %o & ragererator iz eimilar fo

that of Flpure l. The valy axvepbion ls that dstritutor & for the

fintraduetlon. of Eydrocarbon vapors 1z coltted. The siorlpping of hysdvo—
; . :
!]_ carbong from spent cafalyes in sush a DoupeTr and sbendplps Wy the method
1 .

A

-£f -
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of my Inventlon ta the sams as doaeribed hereinsbowe for a reameior with
g bothom drew-oft for estalyst. The cxpmar-otnbainipg etrippinz cas is

tubroduced through dlstributers § end 10 te meindain the spent powdaesd

catalyst iz B fluld state and do sbrin hydrocarbons therafpew srokhsmml-

gally, The rele &t which sxygen le introdecad 1a controiled ae that

the temparafure of the fluidized cotelyat meas lo kepl belos the deseti-

Teiion temporeture, usmally obout 11002 T., of the esbalyst. Theve iz
advectass In en slferaetlve nrotodurs of uwalog oo oxosse of oxyeen 2né
ar meintaining the Fenperabure below the eatal:rét depskivation polnt by
clrewlating @ eoclent like mabter fhrough jackats smwroméing the sbond-
pips and hepper snd/or threugh coils or fubss within Sha fluld wezs of
catalyat o remove the eumass baxk gansrated by tha sfrlppdng opezeticn.
This arrangerent mekws 1t possible be sxtend the stripping operatisu $o
tha ptege of pralizinedy or perélal megsnevstlon oF the cobziyet. Thuas,
bydrocarbons ean be slelppad fron apent catelyst within hopper 1 by
axygen-contalning gas fad thvough diebributor § and by the hot foses
riging up from sbandplie 3. A= the stripped astalyst flowe dowm inge

stendpips 3; it contaots cxymen—contalning gas sacending from dlstribm-

tor 1fa Dmedne thts conbact, pert of the crrbog reaidws on the sindppad _

catalyat e Turned off so that the wllmate burpdng load of tha regenes-
ehor iz furthar radncsds
ragenaretion cepeatty of the fluld zatalyat plemt 15 Inoreaesed by dimlti-
eting regensration in the oourss of tranepevting the cetalyst to the
regmerator. This altemsilve yrocedurs of uslng an omeesy of CXygEen
togethor with oooling s alse applinebls %o’ the first elted sxampls of 2
raeetor with = ‘rrot'hml_ Aram-offs Inosoeh emss; fhe stripplng woold be
corrliod ond im the tapoved aseiiom 2 of reactor 1 and, Ipnrhapa, in fhe
wpper portlon of sbandpipe 3, whila praliminery regansraiion of the
gEripgpad eabtelyet would e soninwked in tha lowsy porbion of ghandpipa

F: FRaferring again to & hopper ard standpipe usad ko foad gpent saha-

lyat to a regmusrabor, the gesas rasadibing fron the sirlpplog aperaetlen, '

Gkated with emother pﬂi‘ﬂ.'h_ﬂf iy The cverall -
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which porThaps Ancludss vartisl reeswarsbicn, de net parfores Taddms
mixad with fthe hydrocsrbon Tasers Flowing thrcugh the ayeleone saparabor

which ia eosunaetad to the hopper. T solids thrown dews by the ssparn-

ter usnally Afzeharga from the sspareber into the hopper by way of a
eopduit whioh lp kapd foll of solics and thus apts =R & Z=c aszal.
Other zas ssals; liks motary-buckes valwea, may e interposed botwean :
the saperstor spd the bapper. Accordingly, the passs mesulting £oom
the atelpping operation may be withdraen withowh alpizing them with the
hydrocevhon ¥epora £ram ths sonversisn some. Thess gages arve then
peazad throvgn oonyentionel eccling ;.nmﬂ mparating aguizment te rasovar
the wbripped hydvocsrbenss The residusl ges which hes shatawtisl pro- !:I
portlons of carbon mooecids snd diodlde is compyrelelly utiliz.sa‘b:l.a Ea
harelinbefors mentlaned, Algo, Bume of 3ho Tesidnal 2ae cem be rapyolsd
sa the atelpping some aa par*ﬁ ol e oxyeen-eontelnlng ebrTipming e
Figure = praas:r!.‘:a tha leomar pordlon of o fuld eabalyeh con-
portar ¥l wlth a tapsrad betdem 22 and an dnlst pips R Hyrdrocarbom b
TEpoTd carTyiny Temsmarabid cataq_srgt'-iﬁ mtspenslon erter convarter ZL
through inlet 3. Focsu=s of tﬁa dsereass in Talacity ms the weporn
flom fron piye Z3.into cémverter #1, The cabalyst ponder mafergnas
shindared. gebtlingt, Thug, & wistively denss meze of catalyst iz
formad 1 ammmentisr FL.  The maes iz wefntalned in & i:luiﬂ:izad gbmta Do
waporiged hydropertvons wilich ora pexgad thersthrough and are thevehy
'souTorted to Gosired produsts. Dalow the pesudo-ligula :me:r.:'_, the
raglon in wﬁinh the hydrocarhon yopors becoms Gdlaengaged {rum the Tralk
of the cabtalygt, thare iz a draw-eff standpdpe 24 wlth = heuder 5 in
which ava edb saveyal dvelpy tuhes 6. The plate 2% o Hh..ieh tabag 26

are Tagtepned Is Ellopﬁrﬂ..baa'cmﬂ. the angla of vaposs of the cabtelyst powdsT .
80 a2 to prevent the scewmlation of powdsr on Dlets 25a. Tubes 26 heve
snkargad noaths 26?:; Tn the eourse of bhe hydrocsrbeon eomverslen, the I
catalyst Dutamse spsut by the Fermstion af sarbenscecus matter o ita

murfatess Spont eatalyet overflows i‘rnﬁ o resction mome of correrbar

. 8-
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2t dnbo wowbbs 25a snd themse trsvels down through tubas 26, hesdar 25
and ghandpips 2], in ssquences Az hhe zpaﬁt catolyst woves dewnmard,
- 4% epoounters 8 rising straesm of unrgan—:{.:mtaining pas whioh Ia fad
inte ﬂtan&yipa' 24 ‘hroogh eratlen tubaa.:a‘? ant 2. fhe oxympen-con-
talulng gre not culy kesps the apsnt cotmlyet inm e Fluid eorddblon bud
glom ghmips hydrosarboma Trom the ostalyes exothemically, A=z in
pravious examples, the rebe at whish eeygen 12 irtroduced ls controllad
po that the fempersture does not resch the podnt wheve the oatalyst s
deactivabad or injursd. Teat dovsloped within heador. 2 snd fubes 76
1a avedlsbls to the mwreunding ondothermic Tesvtlun mess by tharmal
eondustivlty. Thass perts may be cemabrucisd of theruslly reslstemd
gtwels orf othor elleye te Tacdlifate the toansfer of axothereic ensrEr
from 4he .-;t‘a:'ip:pin@ gonms %0 tha reaction zome. THz a'psz'aiiun of a #leld
uatalyat agorrettayr with thiz oowal vaﬂan:l: of cabalyet dreaw-ofl gives
tha same aﬁvan‘ha.ges that are roalimed with the :t'aautur of Floue 1 agd,
in edélticn, permliz woTe heat to ranak ‘the swrrsinding anﬂatham:i‘.c
reaotion naus bacause of Ita gemeration in a thonmuwdly sonductive oon
teiper within the mess tefher then fx e ewteroel stemdpipe. IF 1%'is
dastred %o perform paﬂié:_'l, raganergtlon of tha sbripped aaitalyeh, oo
axeasn of Ozygen may be introducad through mevedion tubs 20 ewd the
. _portlon of siandpina 24 whish im cutalds of converier 21 map hava a
scoling Jfmoket ov tubes o regulste the embuation texparature. £
‘glide valvs 29 or an squivalont devics 1ike a shar posdar ie used ko
eonirel the withdrawel of. atr_rip'pad aptolyat Sror stesdpipe Ff.  Tha
catalyst dleshavges lnio confialt 30 through which 1t is comveysd by &
sarrier gas, such a5 erygemvemriohad i, to tha tegemersber.

by Inwenbion 19_§p'pliuabla_1_:a awh flule ealeiyet convarsiopa
ag oTacis g, hpeTofoani o, ﬁaiy;ﬂﬂmganntiuﬁ,_._ dazmlfurization, laoforsdns,

eronetieligation, ant the 1ike. 411 of thage remctions are charectarized

by the deposition on dhe catelyst of carbon or earbopacacus mabier w=hich

15 romovad hy exldetion to wevivify the ocatalyeb. Sultebls byldrosarbon
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-metitatad eclays are used, -dha upper fa:ﬁpa::&_tum Timit ia arealls sbock

-Bla. %o appmaah = temperature of sboub. 13067 ¥, Mlwmins-chromia and

| slumlna~olybdens typs calalysts, ussd in relomming Proessssa, parmif
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Foads for these cun'.rargian Procesees inedndes srwls potroleun, gae eil,
nsphtha, shale oil, syothetino oil frow a Flschar-tyrs profess, and tar
From low-farrsratires carbontzatlon of onale

Hylposarton convetslen mrocazasa uiilize a W:Lﬂ.a varlaty of
vatalyste or contand mgants. Typical materfels =xve astivated claye, _
gilleca zel 'px'm'nntaﬂ wlth altning; molrbdermm oxdids en eetivebed alweing,
anfl purported chromfwve oxide. In fast, lnzawmch as setelysio is gi1T
not clearly nnderstood or definable, = auitabla cogbact agant iz oo
matarial which will permit the daglred comvoraion of hydrooerbonz.
MG'nrﬂing;}.‘_f;, raferancasa throuwghouwt thisz gpecification smd the appendsd
elodma to oatelryets ghall Te int&rprctaﬁ nreadly 8o oconbash egande whiah
upder chosen ooudltlons serva Yo bwdng about dsslred hydvocarbon sou-
Tersion.

Thile tlua Flow of hyﬂr::-.uarhon Ivai:_lﬂrs throuzh a uid aonver-
gion mone 1a gamrﬂly ah .n wglealty of the opdar 2f st least 1 foot per
aseond, T juﬂuisll:.r fntrodues my ateipplng gns gonseining nod less than
about I by volome of czysgen ot a wleolty of the ordar of 0.3 fooh pex

gaoond, ar sven of the order of 0.01 faot pm- s50a0 - itile thase aaia-

tlon reloeltiss are gansrelly aati&fan%wy,’ 1% 1z wdl Yo repeat thut, in
the finml amelysie, the Tabe of oxysen ubroduckion 1a lergely depondent -
upon and oontzolled in actordancs Wlth tha several mptenfant conditions |
of thes partlcular conversion process lnvolved. mmn B3 oahelyats
used In bydtorarbon nonverslons loss Hhsir eyivity when oubjsoted to
tenparatnree abore corbain maxima, fha pade of oxygan fead showld e mach
that theae tanperatora }.imitaﬁio.n: ara noh axteaded. Fcrr eranple , when

13060 T, wolle with spathetle siiics-alguine typs catmlyst, it is pempie

femmaratures nol maaﬂing gbonh 1350"‘ Fa ‘Ihssa eantrelllng tamperatima

i1imifations oo the nes of cryganr both In atandpipes ambé in the haass of

-0 .-
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b opuedty, It ig adwissbls 4o ehoess ms extendor stesn end/or the ozides

' wlew, I penerally seleet exyien of net laes than oRs wurdity, prodused by

of oarpen. Stom 1z resdlly sapgrobal from Eha eir-ippad Bydrotcarbons
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. sondenseticn. Tha orildez of carvhop are, of soursa, formed by oy process
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rpactors or hoppers dictabe meslmm reten b voich oxyssk may be latro-

fued to sbrin hydvocarbons from gpant fluid catelysis. Bowever, 4a
dpaorlbed herslpbalors, thess mapiwm foad rates of coymen mey be ex—
eoaldod 1f npeans &re proTided for remeving the reaullant eressa hapt 8o
that the catalysts are ot Hlermally 1njmﬂ; fuiteble foang bars baen
snggeahed ln tha fom of coeling Jatkets dnd tubea or, ae shewn In Fig- |
wee 2, in the form of a strippdinz zemo which iz In hoat sxehargs male- '
tior with en endethereds rasction pong. Az is ofien doevie I the patro-
lowm Inflzatyy, %he hydvoczrbon feed mey be introduced infe the reaction
zone in tha form of hestad Higwdd wileh flaghes o veper upopr combastdng :
the hob flald oetalyet. JMecordingly, the fyps of strippins BONE giherem E
ir Fletra 2 nay supply e heoob u‘f vapopization to the hydrpaarhon feed !
injecterd into ths remcticn zone o mﬁfaa'ly ateted, this Iygpe of i
sbripping zome may be ¥ept fT exesedinz a dosired meximm terperetrs
by injecting veperizeble meberial inte ths reection zoue. Wileh is in
boat oxshongs relation with the sbripping zonas :

Tha strippizg mas heed &n the srocesa of wmF imventlon contalns :
not laga than about 35F by velums of oxvpan, The gas mighi Yo onyEsu- .
gnrdched pir and the swriching uxjrgan'ﬁigh-t‘. ba ﬁérijiaﬂ. foom any Foown

gotyes, such @z alactrolytie proossess. Fyan the agonoanio point of

tha i.‘l.q,uaraufi.un ml raetifivetion of air $n ageordgnoe with the dla-
olomres in The patente to Trankl sni Lindo WheXe, hetatise 0f hem-
pargtiee smd other lLimitve®lons in a'prnnaga. the Foadl Taty of oxyten iz
not suftlelant bo £iuidlas properily the mass of spent catalyst, I mey
aupplament 'i:hﬁ gtrinping oxyeek wlih nt‘.her knoma shripping geses 1ika

stemn and. the '-o:d.dsa_ of earhom, ‘Hen weing ouygen of not leazs them o

gnd tha. eambustiom prodictE, le oo, oorhon memoxkds and dioxdide, By

m~ il =
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ot abripping hydrecaroons lu the pramma.uf ogysen and, oonsaquently,
+he reeyaling =of carben oxides Gfr?iatsa.lu t.}.m sphrodnetion of oxblanaons
goesee into ths grstem. Furthaoroers, by :L.waé.:.rﬂ;.-]ing carbon cxldaa te
azbend ozymen of hizh mprity Inskesd of uaﬁ;na cxrepn-carlched ale, the
ranliuet xaa at the somplebicn of -u;;r a"nfiﬁinﬁ anerabion is & mixbure
of werbon moneelds mné dlomide, subebmntislly fras of noflomirable dilu-
ants 1ike piirogan. Yo aush Zorm, the mintura ot ecyrhon u:iiiaa ia
nmrmarelnlly ukiliwsblas - foasmch &z theas opldes ore formed ot bome
peratures in e vicimity of 1000° F. a0 28 to wroid themmad injury oF
the catslyst, the mizfuze has wpprodoetelr 1 pert of aarbeon moacsids
aud 2 parte of oarbon dlorida. Such & wixture is & ccmvewient fual
horing & hesfing valus of shouk 100 Bet.o. pal pubie foot of gaE. O
papalaboPors usutlonsd, the carbon oxldes may wlso e whilized in tha
matnfastura of hyérogen end of dry iles or in iie synthosis of alsokols

and hydrofsrbons.

in briaf, my invantien ﬁnnt.e*r;platas a novel procs=za of sdrin-

ming bydrosarvons frm fouled comipubed {wntaﬂt asants fhrough the
rezywloted uss of cfygen in rolativaly higﬁ concentratics, wile main—
raining the canbedt mees in a Chwidized condition. The mtripring ses,
whfon T imtroluse into the sonfast mass, centelns noh lags than whouh
TR by volums of m:sga:n. Fraforably, T usa oxygen of not less Then 35‘?:
merity zud I way afrtsnﬂ $hip oxygan wth supplevents of sbeen sndfor “the
oxldas of ferhoni hewamer, fn smy tsasa,-. tha cemponite stripping ges ham
not lame then ehowk 355 by volume of mgnn. T vagulnts the wEn of
atripping oxyesn by the rate of ‘Tond or by ccoling the =trimping zam,
or baoth, iz orﬂ.a:u- Ee pravent thermal daa_:uhwhion ar njury of the soba-
lyats Tt 1a freguenily ml«naaiia %o intreducs omygen lnto & stripﬁpg

zous Erom sevarsl spaced puin‘ts, Ga Sy OF ragulae Interyels along Eher

migm of o atendpipe., JFom the ,purt!.m:lar purpoges of vy lmwentlon, the

tarma, fluid spd fimidised, e aoh roatrietad te the highly tmf‘buleut

moticn which is gemeraliy thsereed in the someeralon =ni mga-nsmtinn

w T =
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ﬁonsa of TInid epfedwst plants, bob eooprenem? tho Iassz turbudant
ehates In which a powdorad mers 20411 meoaing fres-TIowming ao fhat 1%
way ba rann out oF o standripe withowt fear of peeldng or elossins.
T @ooorcanss with e beachings of ¥oo arb, fiuid plrm'h.ss Pfumotion wlth
ynwﬂars;- Ageing 2 partleles zize of ghoud 100 fo JO0 mesfh and, fn o

inabancea, with pomiera coraidsrably ecosTser mnd finor.

The zevteral benafits arl gming from %ha ase of osxymen for sbrip- |

Fing or dlsplunips hydrecsthone fron apent cetelyets ars sl The more

gurprdaing shen 1t 1 mallzed that bhs nsny weltive nmetligsteors 1o

thig field have generally avcdided tha uss of aTen firT fmd have B];tﬁﬂifiaﬂ.i

the uge of inert gases. Wles 1z eleardy evident ln mmergns prior pat-
acbtg. I, likowise, Tind thab edr with fte low concentratlon of axygen
sanrha preduddnantly sm oxiiabive luflusnce which per sa 1a nndsaireble.

Hipamer, with uunnanta.‘a‘[:ad. oEFgen, T achia"m sl 1nazvectiad benofibo

" thet the llmited oxidatlon is meowe fhmn cownbarbalenced.

The for_asoing degerd phicon arg axemplay eve dnftended fo he
illnegbratliTe ovxdy,  Memy modffieahions of the vasic procesa of my Inver-
tion Wili suggent theusslves ko $hoss midlled in tha arb, buf such vewi-
abtong somformlng %o the opirlt of the imventlon &Ts to be eonsddevad

wlthln ke soopa of the tlmimss

- 15 =~
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The eubodiments of ths fnvention in which an exclusive

property or privilege is claimet are deflned as follows:

1. In hydsoearbon ewirersichh processes wherein hydrocarbens
are converted by passage through & fluidizmed mazs af coudinoked conbacs
waperisl and wheredn sald comtact meterlal becomss Donded with carbono—
cecud matter during the cstwversicn aod iz subjetbed to regenerstion,
tie improvement of sivippice hydrogzarbons from foaled combzct moberdzl
throogh tine fluddlzation of sedd feuled comtsct paterial with oxygen of
not less than $5% purity.

24 In the vonrersion of hydrocarsons in & findid cataiyab
plant with bottem draw=off of cetalyst from the reactor, the improvesest
of strippiog bydroearbona fron catalyst that le being dram off, which
comprilses imbrodecing gas contadning nol less $han ghout 358 Ly velue
af ewggen tnto the veaghor in the viwlntty of the draw-off spening and
below 'the Llevel at wiich the Iydrogarboa feed entors bite reuctor,
permitting said cabalyst to flew tihpeugh the draw-off opening iateo a
piandpipe, passing an additicne] guanbity of said gas uﬁ throogh the
gvzrdpdpe, and withdrawiog aai;;'l catalyrt froe bLhs bu‘l.'-tﬁ of the stand-
pipe, wille nainbaining gald catalyst at a tesperocture below 1ts
deactivwation t-.mnperature. _

3. In fluid catalyst processes whsrein the hydroecarbon fead

and 2 poende-liquid lewel im fommed by the fluid cebtalyst in the wper
porblon of sald reagtor, tiha impm?en;ant'ieﬁlnh cooprlass arsiplng
eatalyat from below the psendo-tdouid level into and through 8 stripping
gome of which at Lesab part is. in beat exchauge relation with said

Teactor, and passing ges contsindng nol less Lhan aboul 5% by woluse

o of oaymetl up Lhrough said .at-ripping sone at a robe dauffieleat to effsch

ait least partial regeosration of said catalyeb, while maintaining said

catalyet av & temperohurs below lte desctdvalicn Temperseiurs,

S

and regmerated catalyst aober the I‘.'E.;a.l:‘ft;c.:;r.. in tas vieinity of ite bottow -
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4o In the operaltion ol fluid vatalyss converters for the
gonversion of hydropsrboas, the innrovoment .‘E'Ehi[:h commailzcs diaining
catalyst from a sadid couverber into and threugh = standpipe, pasaing
gas coibediding not less then aceut 358 by volme of mgrgen up thrvough
sald sbandpdps and into said converter to strip enveloping hydracarbons
Irom gald catalyst sxothermically, =nd confeollilog The pates of dradndng
gald cabalyst and pasging said gas throwgh azid ebzndpipe to effovt
substantially complete stripplng and subsbanlbially corplate gcomsmampnion
of the oxygen in said gas, while maintaining sald catalyst at &
temperstiics below Its deactivatlon tepperature.

3s The process of clada L whereiﬂ fhe catalysy 1z oadnialned
. a tenperature beloy 1ts d;nut.ivs.tion tanperature wivh the ald of &
epolant flowing in lndirect heat sxcliemge relation with said catalfst -
dralniag through the steadpipes

Ea In.lj;.rﬂrocérban Y s 1,00 pmca:ﬂses wherein hydrocarbons
are. convarted by passage through a Tuidi zed mas.s of comniruted eombact
material amd wherein asid contact material betomes fovdled with earbona—
gzous mabtier dutdng the conversion and 1s =zubjecked to regenswation,
the improvement of sbripping hydroeartons frem fouled eambach maberial
't.hr.nugh the fluidigation of sald fonled conbaet materdal with a

somposite pas steean made up of EFgen of not leas than 95% purity ewd

& gaseous supplament thersto whick is predominantly 2 mixturs of earbon

odldea, 2aid compnsite zas stresm coutalming not less than about 353 by
volune of HETEen. . ' o

| 7. o hydrocarbon conversion provssses wneraln hydrcearkens
ape converted by peesage hremph a fluidized mesa of ceamiruted contact
waterizl snd wherels .said pontact material bsl:ﬁmes forled with carbona-
soous wabtur during the conversion and ie subjectsd te regeneration,

the .imm'wemem.'- of stripping hydroearbons from foul=d cenbact materdel
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theough the finidizaiion of said fouled coatact materizl with a
composite gaz shresw made up of mggen of not less Lhan %5% purlty and
8 Fasesuy gupplsment Lhereto which iz predominantly sbemm, said
composdte zay stipeam combalming not lesa bhan about 353% by volume of
CX¥ECELL.

gy In hydescarbon corersles prﬁcassaa wherein vaporised
hydroearbeons ars contachsd wikh powdered cetalyst under fluidizing and
sonrerblng congitions and whereln said cakalyst becocmes spert by the
deposition of carbonapecus metter sn ite surfaces during the cciverzion
and 1g subjectwd to regemeration, the Inprovement of stripping hpdro-
carpona from nald spent oatalyeb, which corprisss contaciing cakd apent
cakalysl with a cocposite gaa stresm made wp of oxygen of nobt less than
O5% purdty and & gaseous supplement therebo whioh ir predemnantly a
mlxtire of carbon exidas P sald coppoeaite pas airesm contsindog nob Iaus
than about 35% by volume of exygen, whils meinbaiming said spent
catalyst in a rimidlaed condition snd ab & témperature below the
deaetivaticn tanpoeratures of said catelyat.

Y. in h;r‘d.rncarbc;n ::omrarsiﬂn pfi:';:uceasas wisiein vaporlzed
hydrocarhons are conbacted with powdered vatalyst under flnldiming and
-comverting conditicas sud wherein said patalyst becomes spent by the
depesdtive of carbonacesus matier on ids surfaces durdng the conversien
vaad iz sublected to regenaration, the Iwprovanent of stripping Inrdre—
carboos  fyon said apent’ eatelywmt, which comprises combacticg seid spent
catalyst with a eomoosite gas sireesm nade up of oxygen of vot less than
952 purity snd & gaseous supplement therete which is p:;'.e:ldﬁmiﬂm‘hly
-staa.m,. said composite gas a_t.:rém eontaining ﬁat lega t.‘nﬁ about 357 By
volittg of oxygen, while maintadaing sald spsnt gatalyat in a fleldized

condition sad st a teyperaturs dalow the deactivation temperature of

gadd cetalyst.
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0. Tne process of strinping hydrovarbons irom coordmotsd
csbalyst which bevomgs fouled in a conversion rons and is revrilvified in
a regeneraticn zone of a {fiwid catalyst aysbem, widch cotpriges, duriag
the bransfer of the foulsd ecabzadrzt from ';;-.ha ponversion zone o toe
rogencrakbion zons, passing = compouite gas stream nade up of oxyesn of
oot less Than 95% purdty ond a gaswons supplement therste which iz
predoninantly a mixlure of carboe oxddes, sald coapheaite gad Fhreamn
conbadning not less than about 35% Ly voluEe of cogypen, up theough &
substamtizlly verticad slcngate zope and simuttenseusly moving flwidlzed
fouled cabalyet down through said zors, while matntaining in eald zons
2 temperaburs below the deastivation tewpsrature of the cabalyst ouk
pot below aboub 80CCK,

M, The p:mcaés of a;crr:t.ppiug WGETMS from {L'Dmmi..l'l‘utad.
catslyst whigh becomes fowled in & cemversion sume snd is revivified in
a regeneration zone of a fiwkd cabalyst s:.r-s.rl:.em, wideh cusprieea, during
the transfer of the foulsd cabalyst frou the cenvaraion zoha to the

rogeneration wone, Dassing a composite ges strean made w of uiygen of

 not lsgy than 953 purity amd 3 Zaseous sﬁpplemm’t' thersio unieh is

predominantly steam, said corposlte gaa stresm embaining nol less thmn
about 35% by velune of cxygen, up thromgh a substantially warbical
slongata zone and simultansously moving fluidized foulsd cabelysi down

bhrough zald zons, while ralntednisg in sald sone a Senperaturs below

the deactivation tempersture of the catalyst bub net below about BODPF .
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