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Tha preoent mvmf.ion relatoer ©0 tha mesamfacture of veluable
producte by the cetalytic converslon of carbon omtdes with hydrogan,
The Inventlon s more D.a!'t.ﬁ.cularly eonsarnad with an itwrcved mathod
For racmﬂitim‘[ﬁg catalyeta the otflity of which has been decrposed ln
the courge of the catalytic conversicn of carien moncxlde wigh hydrogan
to Form hydrocerbons hating more than cne oorbon &tcm.ps-r m_r:u]_.ecula and
oxygenated products.

'ﬁie ayuthetle productlion of 1ignld hydrsearbona from gae rﬁxtursg
contelodng ?a.ricuu prnpﬁrtj_.:m.u of garbon meoroxlde eng hyoTogen 15_ hl:eﬁd;.r
kndwn ané numerous Bat-ﬂllfﬂt-ﬁ., ueually coptaining an ircs group maisl,
heava beoe deasribed which E:;"e epecificalily a.an:-.tiva in p;rmuating tjaja Idﬂairud
reacticos at certsln preferred vperating conditimia. For uxample, cobelb
gupported on an inert carvier 18 uscd .'H.'iéln relatlvely ltﬁ'. T senuren . s
{attcepheric to 5 atmosuheres) bnd oW temperaturcs {5375* 1o 1425"3.}_ ._s;‘rs
applled In the mammfacture of a ssbatantislly satumt-.cﬂ hydruearoon produch
whilsa :-.11: the higher tomperaturas (450° ta 750°7.) and higher prepsures

{5 to 25 atmoopheves end higher) roquired for the profuction of npatre ted -

are more puiteblc. In both cages the activit:;r of thg eatalyst declines
stsadily during the comrpe of the resctimn chlefly due 4o the depoaition
ot non-¥olaiile converaiern producta, euch me carbon, paraffin wax and the
Jike, i the catalyet, a8 well ag dus o a change 1o tha degror of oxidetdlon
of the active coponsnt.

Varicus rn;aﬁhcda of prevepting these chonges in cotalyat chireotor-
-ﬁtics or Ty rostoring 109_1:. a-:_tiﬂt.;r .tn the  catalyet hsve been proposed,
Inpindlog canbintions or Intamlttent edttrection of the :;atal}rﬂt In altu
with ewitable solvents, lotermittent in gdtn treatment of bhe catelyet

with hyArcgen an-:'l,.r"or atonm at the corerslon tomperatore -or hWigher bomperaturss
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or centinuena bydregen treatmant of viwdered catulyst continnously cironlated
Trom snd fo the conwersicn zome threugh a sultabls regendration zcme, apply-
1ng the Tluid cabolyet technigwe, Tt has alss been propoacd to zubject

the capalyﬂt, partionlarly oobalt cabkalyats, pedsr $o the waz remowal with
the 2id of hydrcgen at high bepperetures, to &m oxidizing trestment with
mqéan, DLEM O carh-:m.ﬁinxide at elevated terperptures [n srder o cense

B puparficlsl oxidatlon of the catalrst metal.

4131 these methods contempiate the repovel of psraffin wex asd
glndlar high-molectler ydrocarbon preoducts from the cetalyet; they operate
efficlently whenever and %o the exbent to whlch catolyet dsastivetion is dus
to. the ﬁepusi"hiun of guch bigh-moleoplar hydrocerbon produ.nta. Howeyer, the
deactlvation of Iron cubelyets bas been found $0 A1ffer in thia reapeck
censdderably from that of cobalt catalyste. The lstter im dus masentizlly
t0 the deposition of pareff4n Wax and mmj Ye ovel'eoms by a suittha radusticn
" of tha puraffin deporlt by comant:l.cmal robhode., The deastlvatiom of iron
.uutal;ret-a, enn the other band, appears $o be cousad to a Buhﬁuantial axbent
by tha doponitian of coke-like materdiel formed by the aiﬂsonintion and orack-
ing of carboe poncxclde and unstable hydrocavbons, which take plane ab the
-highnr t.emparatmn end Dpressures asaccimted with the uee of irun beas sata-
1yata. Toposite of this type camnot be afficlently TOneYed or prevented

by the kncwn rbactlvution methoda and, if allowed o acﬁ:umulata- sxragelvely,

" glso sdverscly affect those charecterfstics of the catalyet which dotermine

'11;9 utilii:,f es a flwldizable aolid in prmcﬁaﬁ.a eploying the mo-collsd floid
snliaa tachnique in which the reaci:amts are orobapbed witk s denee turbulent
baﬂ of Filnoly-divided catalyat flnidizaﬂ 154 the gasanus raeactants and Yeacticon
prn&mts. Tt 1le slgo 'prubahle that chenges of the degres of oxidation of

the lron :.:-:nmpmsnt onuea changea in ivop catalyat. autiviﬁir. thia dnvontdcn
_rslataa to an dmpraved recepditioning process which permits tha removal of
‘oatalyat depesita to g aasirad dogroe and the rﬂuntivutlrm v:f cntal;rata,

perticularly Iron catalysta nsed In the aynthesls of hydvocarboms Trem cerbon

mimocd da sl Eydrngan.
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I% im, therefore, the maly cbjsct of This Inventicn to reccadfdlon
catalyste which have been reduced in activiiy and uti:_l.:l,t;'_r in the cetalytic
crodusticn of oydrocarbons npdfor cxpgenatod products from cerbum oxides
and hydrosen, ?

It 1o w further dhjact of this invemticn fc reccndltlon Eﬂt&l}fﬁt-s.
of the type specifled whideh connot Be reactivated by coveaticnnl methods
of reactivation.

It 15 pled ap objost of thils inventdom to rgastlvate cebolyete
o the typo specifliadl wilch have heen r.eﬂw:ad in setdvity andfor weility
Ty clapt;‘asita inelyiing auwbstancea viher than parsfflr wex.

A more particular object o=f thie imveation le &0 racptlvates ﬁ:rata;-
lysto ‘E;hiﬂh Anve haoh redaced in activigy In the oatalypblc bigh t;:ﬁxpamturav
high pr;aﬂsure ponveralon of esrbin wonokids with hrdrogen. -

A afill more apeclfic object of Lhiae ir;vnut_i..;q:l..ia the recopoitlon-
| ing of fven-heso ootelyets which nsve besn reduced 1a- activity and/or wbility
in the iﬂa‘b menkdrmed I!-;I."l:h':'rEEEI. .

It im oleo oan dmpotont oblect of thia invertlon o provide o
progesa in which the cetnlysts of the types montioned .ars ponbirucualy o
intermi ttently wilthdrawe from the conversicr sone, reconditicred nnd
‘I‘Bt-nrmeﬂ to the converglom fons withoub Interfarence with a continvooe
operaticn of_'hhe copversfon procesa.

Other objeete of tkie fnventicn ‘w.i}_l appear asrelmmfter.

The cherecteriatica ond conditions of the cl;mvant:f:mal metholn
For ria'a;::'t-i"rating Iurdru::caﬁmn aynthenis I:ﬂ?-flhfﬂ"i-.ﬂ ara dn.e-ta:.::uinaﬂ by the
desdrs B0 TecCver Bu"hn;tuﬁ.t.;all;r sunchopgad the highly-':'a.].ﬁah}.a poraiiin wex
!iapné.ii'.éfi.:.m the deactivated cetelyat. We have found theb the depoedts
‘which deactivats Iron-boae natelrsts contsin Prapmdarnting proportims
ef proctically worthlesa coke-lks materigls nnd :ml;l.l‘ vory Lthls, 1f ang,
valuable coepowdde, guch as pﬂ:‘*ﬂf‘_fin Wex, WioEe lopa or- reccvery doss nob

appreclably affect the cecnomie balapce of the synthsals procesa.

b
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e achieve, thersfore, ocngiderable Improvemen$e in the recon-
dillening of synthesls catelyets by awbjoctlog sa’ntﬁﬂaiﬂ catnlynta of
reducsd wbtility, partloulerly iron-bago catelyato from .t.ha high temporatura-
figh proesure gyathesis, to a treateent with an oxidizing gas, swch aa - '
alr smdfor cuxyeen, followed by s rednebicon with ]'J,]rt;.lrugan or anohher
reincing 88, such ag the gas Ili‘.!.ItlIt‘B. used for the ajntheais reactiom or
aynthesis teil gaa. In the oxldiszlng etep, the emount of deactdvniing
depealts which farm volatile sxldation producta, such ag eokes, tar, regine P
paraffin Wax, aulfﬁ.r compoinde, ete,, Iz reduned to o dealired sxuens BY
oxiﬂatim or corbuatiom to form weinly carbon ocldes and small cmeunts of
water. A tempereturse range of from %30* bo 1500°F. hss baan fomnd monh
ﬂuitaﬁla for thia ataplr:r pur arocess . The oxldatlon treatment may even -
be carrisd to A point at whick oxddation of $he metal compomenta of the
catalydk takes place. The cabalyst subjocted bo bhe mefdlzing treatment
s theresfter subjected to treatment with reducing é,aséa at turperaturas
renging from 500° to 1400°F., whereby the activity of the catelyst ie
gubefantislly reptored. We profer Lo conduct oux t.w-nva.i::aga reacndibionlny
proceas in a combinboue manner in cocperatiom wi_th a cophinusualy opereted
synthesls vrocegs, eyblying the princlples and conditlone of the £luid
Euliﬂs tecknlqua, as 'il'illT appear moro cleerly hermimftﬂIL

. Thﬂ accompanying drawing which forma a jard of Lthe fnetant
apesifieation and which 1z to be resd din c@mctim therewith 18 A

ﬂiagrﬂqmati_.c viow of tme Torrm of apperatms oapable of coarying cuk the

" prodess of tits luvention. More particularly referring aow to the
”ﬂrawing, sjﬁthaaiu roactor 1 ﬂr:.mt-aius final}r—ﬂiv.ﬂ,dﬂ.ﬂ :Ii::m-base eynthesln

' '-:gthljrat.'bi‘ any suitable compositicn kmown in the srf of the hydrocerben

synthesis and having n partlels gize of from 100 to k0O megh, prefersbly
gbout 200 mesh. The synthesis gna mixburs from any sourss Indicated
gensrally at 2, having & molsr ratio of hydrogen to carbm moacwdde

varying hatusen the approximets ldmite of 0.5-3:11, 1= Fel Wy compredanr 3

-

-5-
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.;h_mug}i Tiag & to the catalyst zome of reacter 1 and apters the latter

Lhreugh s diptribution plate 5 o% a velocity cun-t.rolll;d. within the

liEite of from if% to 10 £t. per second eo s te maintaln tne sotelyet

in the Torm of g demac, alghly turbalent, fiuldlzed maos having n well-
di_:f‘inuﬂ uppor lavel L,, which 1r determined Ly the amount and spsciile
gravity of the oatelyet present in the re&étor a1t the zpecd gnd wia.
conlty of tho gymthesls gro. Tho preoeete wlthin reanctor 1 is maimtalnad
within fhe spproximnts limits of 5 to 50 etwosphorea, prei‘érabl}r DetWoon
10 wnd 28 etnodpheres . Ime to the thenomensn of dindsred setiling of
eatalyat particles, only n emell stoporticn of tho powdered catalyet is
BHI‘I‘Iil'}d into the zome sbove the lerel Ly vhich servan E;:E g cotalyet disen-
gaglng zopne, Por insi}&nca, the fiuiﬂizs:ﬂ cabalyat {3 the catzlyet zome
bolow the lovel Ly mey have o dencity of 15 to 100 Yhs. Der ou. Th., whils
the catalyst demelty above ghe leval I may be em 1cW as 0.05 lba. per o,
Ft. The muwtalyet particles reeching the Alnenpgaging -z.cm: are seporotod
frm-tha- repcted gew in'sapurﬁtur & whith may be n centrifugel or elasctric
type. goperater, azd the gas fvrsed of onkalyoh le‘s:'vas rangtore 1 through
line 7 a8 18 yasoed throwgh ilpe & to o comventional resovery eyoton 0.
A partdem of the gas leoving reactor L through ling T may be recyeled
gither sl cor about the reactor cubielt terperaturs of nt o lower termerstirs

throwgh 1ing @ t0 line b and toc the yecetlom zeme 2D order to zsalat in

o,

the flutdization of the cotalyst sndfor the temperaturs control of the -
rerction zome. A3 2 Peeult of the axcellent hce?.t-'l':-fé_-*.léf‘er chareaterlatles

of the fluridized catalyst meec .contained withia reashor 1, the remction
temperatore may be essily Kent comeient within e i‘mr "f'le.'gr-:n:sa ¥, at the
destred ti;:nme.ratura leval wh.in.."l for the ceee of 1lrum-beee catalyrwbe llep
between the approximmbe Limits ci“hjﬂ“ and {0O*F,, preforaobly botwam: $O0°
and 650°F.  Surplus heet of tho exntherric reacticr msy ba withdrawn, and
heat reqeired for sturbing up the procsss may e oupplicd by ony cooventimnal

meeng  {not nhoun),

.



Ta maintain the cetivify of Lhs eatadyst =2t a higo leval,
Fluidized catalyet ip withdpoaws from reactor 1 at a polnt above dla-
tritrticn pieate 5 through line 1 which may hevs the form of o HtﬂnﬂPin
whosa contents exert a paau&n-haﬂrcatatic Treccis o the beaes of pipe
10 leading into 1ine 11 wheroln the catalyet iﬂ-'fﬂiIEﬂ-Wit}l a eorrlier =oa,
prefaranly on cxidicing gnm such oo oir or air enri-':.hm;t with owygen
gtppiied by pump 11 from Iina 13; stesm or or laevd Finldizatlicn gﬁa
mey o added from line 227 to obtoln the dazived dpgree of fluldlzatien,
Tho ger in line 11 may he praheat»;;ﬂ to oy desived borperature hetwesn
the spproximpie Iimite of TOO*-1200°)F. The cabtolyst auwsponded in the
carrier gna is pugsed from Sine 11 into cxldaticn reocbor 12 which ia
gdmilar in coantruetion to gynthedla reector 1, baving o diptrdbutlom
plate 12' and & gap-sclids peperater 1%. The cstalyst ‘Hithin.-ﬁxidﬂt-iﬂn
repctor 12 forme dndor €he actlen of the gas supplisd throwgh 1ine 11
and the ¢ombugtlon goped famm:il, a deg, highly turimlent, flnlcirzed
mase sluilor to that in reactor 1 forming an upper level L., The oxtdie-
ing pordicn of the graes oupplled through line 11 ia ao.unnt:r'ollad aa

bo cavee the dsglred combuetlon of the wr‘bonacaouﬂ depoplis on Lbhe cotao

lyat at- temperatires whlch may -Lrar:v tetvesn about 1000° amd 2000°F;

IIQUIL‘;'D‘llﬂt-i,EEL gaacn leeve renachor _‘E.’ through seporator 111- and line 18 to

be used In the ayotem oo fimddizing gas or, na ghown bodow, aop ha&t
rarorory o 2 ha dlspoaed of a5 deslred; they may nleo be posacd to an
_aﬁﬂiti.u;al catolyat separation zome {nob ehown} to recover any cotelyet
fin_g"a eavricd by the combuoblon gaaos.

Tn most cagss the smotmt of cerboangeecns deposit oo the catglyst

. . dg safficlently largs to gemerate mure beat by pombastion of the amount of

carbon to be removed then le reguired to maingedn cridaflot, Peactor 12

&t the deglrsi tempafators. In order to pravent unﬂs'ﬂifad cverheating
in thess cogea, we provide for & oetalyet civoulotion from meector 10

dowrmerd 1y thremgh ling 15 to o cooler 20 gand frem thers throngh lfne 21

-7~
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bask to meactor 12. A preferebly inert cerrler gas such &3 eieam, iflus
gﬁs, gbu., Ie introduced through line 22 :T.ntn:; lins 21 ®o carTy a di1lute
arapenglon of oooled catalyet upwardly bo ;'nautur 2., Tt will Yo vnder-
abond ;.:hat the tmmperatures of cocler 20 and the =memt of catelyat
papsad therethroagn may be readlly occhtroiled oo as_tu maintsin aty
deslrad constent coEbratlon Samperature lo reector 12, IF the emount of
carhonacenus catalyed dapuai't. 1 Anpufflelent to separats ths _hant
raquired ln remctor 12, & ocuburetlble gas euch aso nntu.rald ge8, byatheslix

feet or tail ges, or the 1like, twe¥y be suppllied to peactar 12 {hrcugh

'lina 153" to gaperate edditdenal hest of combuapdlon. -

Aftew the deglved stemat of carbonececus depomlf ll&lﬂ tear
remvved from the catalyst in oxddatden reacter 12, the fluidiesed catm-
1yat is withirewn dewmnwardly through 1lins ©35 and passed through e
stripping zoma 15 whersin say oxldizing gﬁa adhering to the catalyet may
Te Temotred By mn 1ﬁart ptrdyping gas euch ag steepn, Fiue gas, atc.,
supplied from 1lne 22, IF destred, the atripping trestment mey be so
controlled asg to leeve eufficient oxldizing gne on the catalyst to
cango 2 11mit-ad. mucunt of ﬂmbuﬂt;ﬂ.nn to iake place with the H, In reduc.
tion resctor 28, as will appear more clesrly horsinafber: _

The catalyet leaving stripplag zone 15 throwgh iime 23' ts
takan up by & reducing gas, guch aa hydrogen, El:i'.'.l.'.l.t.héﬂ-i:ﬂ_.:-'..f;:!&ﬂ or tail
gne, vhich. flowm t-hI'Dugh line 2k and which im PI"B]IBE[‘EGL:;. £5 a temperaturs

of aboot 1000% to 18Q0°F. 1n hester 25. FEot flus gme from reastor 12

) m&r be pessed thyough ldne 25 sabeientially at the tempataturs of reactor

17 to supply heat to the hydrogen in line 24, 'The seapenslon of catalyst
andl, hydrogen .fm'magi in line 2k i_a ‘pagesd under the aotion of comprasscy
27 Inte tﬁa :r.edu.ot.iun. reactor ‘258 which 1a of a cometywction sluwiler to
thet off reectors I and IX, I daaim&, Llne 25 in ocabination with
gtripping zete 15 and iine 23 may be deslpned te sa.ﬁa 28 a stendnips

whipe fRulglsed coptente axert o paauﬂu-hydrmtﬁﬂc' rresevra on the bams

-
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of 1lne 23" phich nide 1n the trasepcyt of the swapensldon of catalyet

in reduclng gue to the redustich reaotor 28, Heacter 28 ls provided

with a distrivetion plele 2% snd & gas-sollds aeparator 3 The patakypst
in. regchor 28 forma egain a denss, highly tur‘nulan;c., fluidired mpaa hev-
ing A well-Aefined level Top &nd ie mainteined et the deslred reducticn
‘bBII[PB‘Tﬂt:HI‘EI which mey vary within the aopeoximete limite of S00° to
CAM00CF.  Oasecus producte, Sush BA otesm and unconsied hydrogen, leave
regotor 28 through line 31 which leads intc a cooler 32 wherolr water
and =ny catelyst fines which were nob eoparated in separatcr H0 ars
reapeotivaly eondenved and precipitated und withdrawn throush ins 33
for firther catelyst rocovery, Lf desired. Surp;lua hydrogen f8 rameoined
overhead from oooler ¥ throngh 1ing 3k apd efither ddocarded through
line 35 or recyoled through line 38 to compresscy 27 snd hydrogen feed
Lins 24, Froah hydrogen mey be added threwgh lime 3T to hyiTogen reoycle
lne 36. Gynthesls feed @ tail .géa mey tie added from lizes 38 and 1g,
reapectively. Wndle in mogt ceges ﬁm neneitle keat of the hot catalyet
withirswn from reactor 12 in coubinmtion with the hydyogen prehest ia
auffisient 1o meintain reactor 28 st the desived redustdcm temperatirs,
additlonal haat mey be gensrabed by the ccmbuation of smell amounte of
"Hp with the ald of an oxldleing gas #uch ae air and/or oxygen .Elr_pplied
trough line 24 or adharing to the oatelyst from reactor 12, If aly

1e waed for this purpuse, the h.vdrugén rasyole mist bo purged through
Yine 35 Lo npevent accomylatfion of Inert gapen iu the aypber, -

o Catalyat adfusted to the demtyed caxbun content and &egrea.
of oﬂﬂatim im with&rawn from the bobbom of reauctmn ranctoa: 28 through
1ine &0 end pessed tirough a at.r;l.p:ping sone hl ?ahgra__i_u, 1f dealired,
adbaring é,asﬂﬂ may e reooved by a8 etripping gaé uu::n as stoam, natursl
gan, gyathesds feed or tall gas, etc., supplied through HHne 4 from
1linag Egr, b2' or k3.  Reconddtdmed ceizlyst lﬂa_.'u'gﬂ..ﬂt.ripping Eane 41
throogh 1fne 44 whlch mey, aimilar o lines 10 end !E}, be dealgne? ag a

=
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standplpe to exert a pasulo.hydrostatic preapurs on the base of liue hly,

The catalyet in 1ins b4 may thue be fed unisr i%s own peeuda-hydrombatic
presaure 1nto synthesia gne feed line 4 wnd thits returped to the smathsels
reastor 1 me a suapenslen of catalyet in synthesis gas. Ireferably,
1ine &4 fg provided with o cooler &S 1n ordor to lower the terperniuare
of the rednosd catelyst to he recyoled nufficlently below aynthesls
tembevatire, say to a bempsrature between the spyroximats limita of 100°
to WO"F., in crder to prevent premsbmre resctlon cutzide synthesla
ranckor 1,

It ohould be undersbood that the recohdlitlening oystem,
comprising essentlnlly resctars 12 and 25, may be conveniently opersted
under tie same presmmre am ayntheels resctor 1. Howmever, AP desired,
elther higher or lower predsurss may be applied in the revenditiening
syatem, using ouch means well kmown in the flwid eclids techntque ae
presourized or dsprogewrdized oatelyet fesd heppersy. .

In orier t-u.mthar Iliuatrate thie inventicn, the
following example 1a given whish abould not be congtrued as limiiing the

sge 1 sny wanner. whatapeveor,

Reector 11s uperated oh & denss phage cepaciiy of
ebott 10 cu. f4. conbelming mbont 500 1be, of iros oetalyst having s
o¥yaen coutewt of phoat 30% snd m carbon content of wbout 203 In &

flnldized cabelyst phase of aboub 50 Ibs, per cu.ft. dsnpity which is

cotttmated h;r'a.‘hwt 11:},Dnd o, ft. per hour of frech synthenis gas con-
taining 51.5‘}_ C0 at a temperature of abouk S00°F. and & preagurn of
gbout 15 atmoapheres. At thees conditions, about 1.5 of the (0 in the
frogh gad is decomposed to fowm ca.rh-un deposited on the ¢atalyot 2zt
rate of about 1.5 1ba. por houwr, while the oxyxen ceakect of the catalyat
15 incremesd by about 0.2 lba. per howr. '

c=10-
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In ordsr to njajmtain thega {:'_l:aratim ponditione, abovt
25 1he, of catelyet per hour lo eireulated at about $00%F. from reactor
1 to reasctor 12 and about 280-230 cu.fi. of air per howr is supplicd
t.c; reackor 1Y, To maiatain o conbmstion tewperaturs of gbene ICO0TF.,
‘gbout LOG-450 1bs. of catalyet per howur 1m reoyeled throwegh 1lnes 15
and 71 throozh eoolor 20 whersln the regyeie ecotalyet piream ig ad-
CJueted to & tenperature of abont BOOPF, .t:ntuhrat cembaining abont 15%
of carbon lp withdrgwn through llee 2% af the reta of ahout 27-2h4 1ka.
‘per hour, paaaaé to reactor 28, aunbjected therein to a mild radﬁﬁﬂ.r-g
treatment ot abiuk SO0°F., In wiaich a‘b:aht.:h-fn cu.ft.."per bour of Hy at
ncrmal conditlons fe conewmsd. The recohditiched cetelyst is returned
to raachtor 1 at a tmﬁﬁtm‘e af about L4OOTF.
Tt sheuld he vndevetood that the rete ab whish the cata-
Iyet is clroulabed through the reocnditlendng aystem depends melnly
on the anount of carbmm to be rapoved per uwndt of catalyst snd time.
hue, at the condltlone uut:l.inaq iz the Exmmple, AT the carbon contsmi
© 1s to e xeduced from 200 Lo about 0.5, about 50-W0E of the sebalyst
" charge io ciroulated pey dey t.hrough the rucméitinnhg syatem. Tals
f:l;gtl.‘c‘s riped to about G0-70% 1f the carbon conbent 18" be be reduced

-

from 20% to shout 10% end may exceed 100F at the copdltlcns of the
| Eyemple. In pepersl, the oatalyet cireulation tate falls within the

g
A
o8

approximate Mmite of 1 and 1005 por day of the catelyst oharge of
rsau'tpa" L. _ .
- Tha process of tha present inventdon may be widely

variel; for inotonoe, the eysbem deanribed shove ‘may be readlly adepted

to the nes of .Elﬁl']:l.'l'.haﬂia catalyots other than iron-bess cetalysts, such
- 86 cobalt or other Group VIIL metal-base catalyets, by appropriate

varisiicns .of the tenperature and pressure in he eynthemid reactor mnd

adapiation of the oxitlzing and velusing cordibions In vesgtora 12 and

28, respoctlvely, to the epecific compnaitiun'anﬁ-pr;ipart_.iaa of the

| . . _u"
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catalyet deposlie Tormed In these modiffcaticna of the gynthesin re-
action. ﬁctivatm , anch as al¥eiine eayih and rere earth metal cxides
moy be sdded to the catelysts which may be suppertsd on lnert carrder
mﬁtariala, guch fe kianalguhr., sliica gel, and the 11ks, The rosom-
ditiondmg of tho cabalyst may also be conducted infermditently rether
than combinuouely lo full sdaptatlon to the rate of deastivation of the
satelyst. Spent catalyet mey be wilthdrawn from the syetem through line
43 and fresh make-up cat.alj‘a:a'ma:i' ba Fal frop hopper S50 throngh lines
52 andfer S& to remotor 1, or et eny denired point to the regonditicn-
ing myebem, for sxample through lime 56 into 1no 24, Pipes 10, 19, 23,
Lo, L, -52, Sk end 55 may ba gerated in a manoer known pev sB Lo
Pagiiitate ths downvard £low of actide, Sinos the redwctlon maar L
carriol muk by the synthedls gad 1tealf, the regensrated catalyst may
1n some instances ve retwrmed diresctiy to the .s;mt:ﬁ'aa'in regehor From
the oxidation otep, These ind abher changes may be mede in the dataile
discloged In the foregoing spesificatlon w:l.thuut.'dapartura Erot the_
inventlon o aacrificlng hha'ad?mtsgaa t.hmuf.. o

The proceas 0f the present immt.ion im not toe be imited

by any theory or mede of operaticn but cely By the Tollicting clsims.
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the remction zone, conducting it to & regeneration zone, cherging

N qgm‘gmmmw%pmaw

reanting together a gasiform mixture oonfaining hydrogen and

ST R

. of powdersd Lron cﬁtnlyet, the laprovedent comprialng adding

' powderad iron a% leest pertly oxidized to the reaction zone in

4795686

What iz claimed:

l. In g continwoua method for gynthesizing noromally
ligquid hydrocsrbens in a procees 1n vhiech s mlxtore of carbon
monoxide and hydrogen ;E fed to s reaction 2one conteining & hody
of fimidized iron eotnlyst whioh beoones conteminated with
depoalte during the rsaction, the improvement which pomprises

withdrawing & pertion of fouled catalyst from a lower portion of

an osygen-contalnling gas to the regeneration zone where it
coentacte the cetelyst malntained in the form nf.a_fluiﬂizud
mass, majintalning the catrlyet in pald regeneration zote for a
time auffieclent end st conditions adequate to effect regenaramiﬁn'
by buraing of the cafnlyat coptaminents and to oxidizs the irop
of the catalyat at leagt in part, withdrawing regeneratsed and
oxidized caialyet from asld regenerstlon zons, returning catalyat
86 withdrawn to sald reaction zoms, sonirelling the rate of
oxidized ontalyst return to aald reaafion fone at o value nf
lesa than about 2% of the total weight of oatalyst in sald
réaution zOnd, AT hﬁur, and muintaining 2nld reaction zone at
& temperature of sbout GD0°-E650°F,
2. The process of cisim 1 in which Beid Tegensratien
gone 16 of eubstantially smaller nap#citr than sxld resction zone.)
J« In the sjntheszla of hydrecerbens effeoted by

calcon monoxide in-a reaction rone containing = fluidized hed

amounta lese then 2% by welght of the tota) catslyet in the

reactor per hous.,







