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wr fnvention relates o ths novel featuren hereinafter
diacleaed 1n the fullowing specification end claima, r-e-i"armca bainé;
had to the aeconpanying drawing . .

. The eynthepis of hWydroosrboud, lneloding ciia, from caroon
monoside and hydrogen 18 a metter of record. Our improvements involve
a8 t‘i’n-stag.e process in which we mmploy & "fludd"” cateigst reactor in
the Tirs§ stege and & flxed o steticoery bed reector in the aecond Btage. | ‘
2inee the "Fluid" cetalyeb t-:."pa of cperetitn iz more lexlbls than the '
gtatlomaty Yed type of proceam, wa are emebled t9 eecurs the Temefits
of ot foventien which will be deacribod prescntly. We so combrol ths '

proaces that fn the first stags of ouw p.l'll}I:EElﬂ, ooly thoss hydrogurbong

which ‘are gaseug or exlst ag vapors under the comditiens of operation
ara formed Ao the firet gtage of our orocess. The reason vnderlying
thig technigie ip that we dealrs to avold wax or liguid formation m '

&, T the povdorsd onsolyeb erployed in the "fluld" atege of the Drucess. Ad

Bi 10 known; wax 13 formad in bhe novmal ynthesis and this vex depowits

' tho catelyst reguiting Wsshking to remove the sems. Th ig ALficult

- to remove wox from a powdbrﬁ&'catalwt. But more important pevhapa,

te tho fact that it ig dlFfionlt to carry cut a fluld cetalyst type of
eperation in the presemce of a llguld aod hencs we operote tha process
80 as to limit the operatien o' the formatlon of hyiroserbens which gra i
'#-;pﬂr.iz&ﬂ ot operating temperatures spd then é.iacharga the preduste of !
thies firet stage into 4 mecomd, Firzed bed stege whers the comvermicn is !
" contdnued. ' 1
. 1t s ons of the cbjects of this Invention, thewefore, to conduct
the simthesta of hydrocertene from 00 and hpdrouen in & TIOCesg éhara
aﬂmtﬂga 1 takan in ‘bDﬁh_tha i"ixad wr atatlensry bed type of operatica
ard ths "fluid" ostalyat fype of operat.i'on', i.s. in which tha ::atal_rs.t.

ie pnapsnded In the roachion gosed.
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Another cbjsct of cur present invantion is to provide
moans for affceting the symtheals of hydrecarbens, inclvdlos noemally
Hguld hydretarbone, by reacting together GO and .l:yrlrmcsn ir the
yrogemce of o cuftable catelyet oo oe to 'prclﬁx-a.cu maydmum quentities of
deaired hypdrocarbone 1o an expodltiows and relatively ohenp memner.,

& furibsr chient of owr ifnventim 1a te prwidé meann for
gyntheslzing nermally 1iqd hpdrocavbon olle by resdilog CO and
hydrogen in the pream-ce of a catalyet wnder conditiono ofiording
rigld tomperpture control.

Other and further objecta of the invenfion will sppeap
frem the following wors dstadlled degexintlion and clalme,

Io the ﬁ.ccmpnnying .drﬂuiné, wa haTe showo ﬂiegramﬁicalhr

a8 comblnatlon of spperatas slements lo which » preferred modifioetdom

" of owr Invenflon ms)y be u_:ﬂrriad'- Inte prastdcal effect.

Eapleining at firat, In & genoral way, the £low of resotants
throngk the ayetom 1llnstrated in the acdempanying frewing; we wish to

yeint-ovt the fheory upon which owr improvements cre bomed. In the

amta:.esiﬂ of hyirocarbens from carbon monoxlds nod hydrogen over atetimme

" guftieciently high ac thet tsnmsmtm:'a control fa diffisult and e;q:ena:lvﬂ

eouizment ia nﬂceaanry to préevent temperstnre rtoawey From ocw:r-r:ln.g.
At the end of the veartiom, hovever, the Aescreaps of concenbration of

renolonta together with bigher thermel sbabllizing offecvt of the inerte

- makes the Flxnd bed operutich more amenable to medinary mepna of tewpera-

ture control, Fluld sotalyet operatisn for hydrocerbon aynthesis, oo

‘the other hamd, provides a menne of temperrture control suffielent bo
prevent yunsway operation at any reactent cemceftzmtlon, bub formation

of Ilguid sometimos tende to gosb the -_-vat&m_f.c Porticien ord yeduce

their aotivity, Inssmch ae the fiuld catalyst tectnigue does not lend

iteeld readlly end sccaemically to the remevel of the liguld material

3n -
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.f:rqm 0 srztal;yrst y Such Formetion ie ddetinctly diapdventegeous, -

Am imlica#aﬂ we have foand bhot 1% ia sdventageope to com-

.blaz the two types of cperation. The Tluld cabalyst operetion té weed

eml tho fresh synthesla gas under comditima sneh that only o portles
of tie syntdiesia gas i converted to hydrocarbens higher than metbans,

tomverslion 1a Mmited so thatb moterisla 1igquid under the conditicms of

tpernilon are not formed, The toil aao Trom this gtage 1s led to fized

cotnlyat ayntbosie resctors., The conpontﬁtinn of reactonty 45 now
guffiodantiy low thet aati,sfn_ctm termeratura oontroX in flred bad
oparntion 18 obtained as daaéribmd e.baie and liguid proluste such as
¥y bo formed drain from the aatalyet vithout fwpeding the prograﬂ? of
the raaction. Tho tall gas from the socond sbess is led 1;1:- a covlor-
condenser anfd naphths recovsry plant, Teldl ges from thoe £luld catalyat
sectlon may be covled 1f dosired tut peration toking the gas direckly
fron the separating ayatem e almpler and ordinurilér au;parf’:.ar.
In the drawing simdler rnfaraﬁx:a ::haranteré refer to plndlay

parts, .
. Referring In dotsll to the arewdng, (1} reprapsnts a finld
cnta;lr-st roaghor snd {2 and {E;M} repregent three ronctors of whdch (2M)
mdiuaﬁa.a the fnbermal sfrucburs and showe the resctor tu contain ‘;mbe.a
(t} terminnting in tube sheste (5), the tatalyst being Aisposed In the
tubea and provision bolng meds i‘or circulating o cocling weddum frcm

pipts {Ii} through the ssverul raaci'.r:wﬂ i paralisl aud withﬂra'ﬂ:lna the

couling medium theough plpes (5}. Iz the ﬂmwing the cpoling medium 1

ma:acai-.aa aa watar, bat obvloualy .e'.n:,r nnnling mdium. may be uaed such
as mﬂltan prlta, mnrm'y, eta,

The drawing Ras besn provided ﬂt}: sufficlont logends rmﬂ
aTroRe i'.n ennhla aasg in raading anﬂ. mers .tnspectian 13 nestly sufficient
i;u ‘wmAsrstand the . cparation thareui‘.

whe
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The gynihesis gee senters ths sraten propeorticnsd in the
ratle of abomt 2 Dols of Ey per uol of o, =nd ther. 1s dis.clmrgml 1atn
the botbon of "flalag® rﬂ&ct;ur (X} whers 1t peeses upwardly In conteot
with puwdered cobelt cobslyet c;:ntaining thordis o maghesis ood sup-
poriod on corrisro such asg 31lica gel o Eloewelguhr, ThIs cotalyet 1
koown bo the art, Ofher catglyste Imown to the grt, ouela ae Iron proe
moted by alkeld, may aleo ke weed, PFroportioe of K, to C& in the =yt
theals gen may not be the same as reguired for cobalt catalystm, =ad ie
vreferatly sdjucted Go tha optlmum, which fop Iren cotalysta im sbout 1:d.
The cat:s-.lyat alze averagon S00 meoeh, althovgh It war very froar 100 bo
W0 mezh. 48 & matier of foch, a subsbantlnl portion mey 20% of the
catelyst may have n size of lose thap 20 miovers, Depeniivg o the sise
of the parbtlcles of cubalyst, the velooity t_:'f"f:ha g=Ees 1n reattor (1)
ta controlled within the Limite of 0.23 to 5 Test por mecond raferebly
fzam 1/2 to 5 feet per secemd, Thore rosulte & "Flpld” mea 1.8, o .
dmaa auupansim of cn’cal;rat in gas, Aleo depanding om tha walght crr'
a.mmt. of catalyet ir the reactor, thers will ba nn upper denee phage loval
at (L) and above (L), a 8ioengaging spaca (8} whove the concentration of

catalyst drope shevply ac that when the gre enters the opllii-ges sopermb-

ing device(s) (3} {whalch mey be cne or more "eyelena” sepersbore) the

ecncentratim of catalyst 1s low .{rz'mging fron 3,075 to 0,008 1k, por

enbde fwt]..f'hﬂ'indicﬂtad tha gae pagees through the seporatori{s) {3}

wherain 'ﬂﬂ.ditimml eabalyet 1n rmﬁ cmﬂ. firngdly exite vin line (&),

EB‘PﬂratEd catalyat iz retwrned from the acperateri{s} (3) via diy pipa [1).
Bimm the roaction betwesn OO a.nd E.{3 i8 paothermde, It ime

adviﬂa_’l.:rlﬂ +0 sbatract heat fror the resctor and this nay be done by

cireml=ting & fluiﬂ. such 68 water 1n hest sxchongs relatiomship with

the reaétant,'ﬂin_fthin the reactor .[1'}'. In other words, sxbemal vaber

anbers the monlfclis {1) frr.;m feed plpo (5), pasass upwardly tﬁm@h tabey

(F} wherein atesm is genorabed wnd welbe via menifolde ¥, aod pipe (9).

-
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Tary nocurate and rigld tenmeraiure conkral may be achicved Ty the

pethod indionted dus o the turbnlent stake of the fluldized catalyet .
copatentiy moving 1lke the fertleles of a gas, thes insuting corplete
mxing and wnifurmdty of kempereture o that no THO wointe In the
cate Lyt ﬁuﬂs y Do makter how far romeoved, vary Ain Campereture mors
than = f'ew degross. .

The tall gas in lime {6} from vesctoy {1) pasess inte

| aopubber (10) whereln 4% ig washed with & liquid say = porilon of the

nupgntb.n formed in the process, This washing gerves bo remcve subeban-
tinlly the last traces of entralped catelyst which catelyst i¢ withiram
pp alayyry via Mne {11) ond pagses to a cetalysd reém-ary gratem {12}
white the gatalyst mey b recoversd as by Filtering; ofc, in apporatus
not showa.

The sortbbed vapore leave scruiber (10} viz 1ime {13), thence
ave forced through a coclsr (14}, themco pmes Ints e separetar {15)

and thence pass to the stetimmery cotalyst vie line {15}. In separctor

Bl

_ (35), water and hydworarbong (bolling balow gbout LOC*F.} collmet at
o _ "the bottom of the separator end uay be recoverel therafram,
h S _ _ A8 ﬂin.s_:ted, the gaagnuﬂ_mtsr.iai in J1inz {14) ma;l,r o forced
. into any ons of thres regcters {2]’-—bar:mipulatim of the velvea [15) ’
themee pace through the ‘h‘lﬂ:rﬁs (t3 c&ntainﬂi& catalyet and 1 withiresm
from the botbo by cperablan of valvea [15}. The product iz cooled In
[lT} and -collected in {lE-} .

If desived,. uncmvartaﬁ materdiel uay be wlthdrawn thrmgh 1ine

(15) from msparabor {18} snd peased dhrough opo or mors ud&itimal

| gtutionary bsd cobwesters {nob shom).-

Ay o ‘eonddticna the following give good reswlist
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Firet, in Reactor {1).

Bruad Renge Proferred Range
' - Cobalt Trom
fetalyrate Datalyats
Fresgure in 1be, per ag. in atmaa =550 15125 hooasn
Temparafure in dsgress ¥. 350-700 . hO0S00 S0D650

Throwghput {voldmes 0O at
60%F. and 1 mtmom. por Ib,

of eatalyst per bouw) . 0.5-85 1-15 115
Genversion of (0 2T 33805 35~60%
Satalyst - In powﬂ.ér Lform

Second, in Reactar (2)

Froat Bange . Freferrad a
T . Cobalt Irmn

Cetalyate  Pakalyate

Prezoure in lbe. per sq. in. attwed , ~350 1I5=125 Lm0
Terperature in degress F. 550- 100 ¥TS-h50 o 00650

Throughput (valumez of ges st
A0 .; I mboed. per volums of

oatalyet) 1601000 100-Loo 100-410e -
Converslen of O [ovarall on - - .
oridgingl gama) - ' T0. 2004 B0~1004 50-100%
Catalyat Tn the ferm of pills, psllsts,
sreonlen, ebo.

Tt is nob neceadnry ithat the some compoaitden ef eaﬁhﬂt
ter uged in the shova two stagea. .

Wherasa conditime of oporetion avodding deposition of 1iguld
an the cmeeiyet In tha fivet stage will limit pr;kiuet,im frem thie shege

to primarily gascline and- light odls, the vroduet of the greond atoge

may ¢ontain heayy olie s,n.d wax 8 wsli.

An hai'a;t.u}mw 1.nﬂinata|i, oy inverntlom make.ta uee of both kha-
flxed bed type of oporation and the £luid catslyet type of operabiom,
anupaimt.ing in cnﬁ.‘]umt.:lun with sach other. Wo heve Toupd that the combina-
tion of the two metheds of ﬁmarut:mg is adﬁtagam For the Tesaona met
forth below: ' '

7-
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In tixed cabelyst operaticen for the eyothesle of hydrocerbons
from carbon monowide and h;_.'ﬂrpgm, it h8a bean fovend that rmact.im- rataa
acar the entrance of the syninesie gao to the catai_ufst gfe vory high, It
im Decesmary to aijuat condiilme such that the rats of reactlon at this
peint 1 sufﬁﬂ_imtl’;r iow that'tamparatura contral cem be ﬁnintainafl. AR
the reacklion prograsses, howsver, the_cmcmtrﬁti.m of 20 ard hydrogen dn

the dynihesla gas decvesses and the comeentration of inert materlels

 btullds up. A% a resuit, reaction rates are slower for given condizdene

and the exigenciss of tam_;lerﬂtu.ﬁ conbeol ar'e ot ao .E;rera‘t.; Since 1% is
ordinarlly neceesary to adlust condiffons to thoas required et the polnd
of praclmin raact_ion rmis, oporatdon of the remaining catalyet volime is
pometimes aJ;:r crmddtions fer removed from opbimum afficlency. We arofd
thie difficulty by nsing the £luid catalyst technigque Frr oparmbitn cn
Trech vynthesls gea, Whemce the crit.ica_l initis] conditicng ore Bettar

cmtmllﬂd, and the fized catalyet resctors operats at comdificra menyw

1ng optimum efflciency for ell perts of the bod, -

In the use of the fluld cetalyst tauhniqua for gynthaole n'f‘
bydrocarbens from cerbon monoxide and hydrogenu soother ﬁaalra’hla procosa
1mrolves tha pasaaga of the gmthoste gas wilth cat.al;mt Euﬂp&n&ﬂd tharsin

tﬂ:lrmlsh tubes vhoss walls act aa heab transfer surfacs For removal of

the heat of raaction. Cptimm cperating conditicme are such that tubes

of 3-4" ineide dlameter arc used end the total pessags length fs of the

‘order $00-1000 ft. .Tarlation of cepaclty of the reasier iz achleved by

putting two or move of thege elements in pepallsl. The relatlcte iodf-
u.at:sﬁ ara toned o Gh’t-uihiﬂﬁ" cptlmzm heat tranefer rate togoether wlth
the feplmd time of -::cmtuct :E’Dr thﬂ renction.

- Hurs, hWWar, the apme AEPFienlty exdges ag when the ayntheatn
1o carrisd put. uﬂing fixed natmlrst Ba described atove, Athouzh varioae

" mathods Tor obtaining Gomtrol aui{.u& apaciﬁcaliy te the resctloe geing

oz o that part of the oquipment wmfer considaratinn hawe ‘Dean proponad,

8-
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we heve found that a perticulardy aﬂvaﬁfeg-:;npa.mathoﬂ of obizining
daid contrel lovolves the charging 4o the f‘l;‘E!'B_J'l gyothayis ges of rela-
t-.i'll'ﬁ};‘p' mmpll guantities ~f flntd catzlyat, 'auch-as will peovdote the rena-
tirm mly to o 1im-itad ﬂe_-grce. . Berause of the high reastant consenbrobion
ot tuls polnt, resetisn rate tan be malntained at & vessmsble leval
with a r!mlalls'r yroporf;lj.&, of catalyet thun at aubasquent polinta in the
reaction path, .A.t ths Ifni.nt where resctlon with the ancunt of cnbalyat
eriginally aupglieq.l}aa'-dacraﬂmd-tn an undegirably low level, additlena}
catalyst 18 pupplisd. The incyoaded guentity of catalyst Trings the
reaction rate to the desived level. Tho cherglug of additional cabalyst
may be ra‘peatag_a a nutibey of {lmwes aa desired grd condltions may be set
&9 am to achi&';rs .high sopversion of the roooting meterizla.
Conptruction of sgolpment having Fubh relatively long puesage

length would nermally entall the assembling in serles of & number of urd e
of sghorter pagoage la;ugt-h. Thue, & pessage length of 560 ft, is in oo
va#e achleved by puttiz::é'in.ﬁerieu Eé'wﬂts;. each having tubea 20 £5,
in Isngth. Tranofer of the reacting meterials Fran cne mnit tn:; anwther
in thiy arrengement iz dieadventugeous, however, owing to the necesslty
for making the trenafer time as shn:ﬁ-.'s_;ﬁ possible, becmude of the abeence
of pdequate cooling swrfaca. Although satdefactorily ghort tra.nafax:- time
éan be providsd, valooities through the trarmf@f Unes ave grost and
Treagurs Grops are thereby largs, .

. We have found t]:mt for £1inid- catalyat eperation the swployment
of a- large nuobsr of pasoes within coa _ahﬂ]:'_'l_._i:ls mare patdlefastory and
1o feamible from a mechonical polnt of visk .._._fil;hﬂl-'ﬂllﬁ in ﬂzaﬂ; cabulyst
operation the uage of _EIB‘FﬁI.'&].. pasdss in cne :s_t?iell lovoives the necessity
for provlding meang for remcvel of the raﬁﬁﬁi ﬁbmiﬂ for charging and dia-
chergling catalyst, such arrengudent ls not required with £lnid catalyet.

It 19 thersfors posgible to agwembls with waiﬁs_@ or othemwlse pevmamently

-




m", PRI T

Hahed s G

479365

geoured roturn bendr o largs nurber of Peiztively shert longtihe of
tubing In a aingle ghell oo as Lo ohbaic the desdired length of travedl,
Tor example, the 550 ft. of trevel reforred o phove may be achleved

by ingerting in one shell 28 lensths of B0 . tublng connected in geriss
by return bande, The return bends as well ae the tubes oay be aurroundod.
by the uor;_ling mediwn which dn twrn 1e coptalned in the shell and 1g
outelde the tubes. Filued connection with Ldnes outeide tha shall i
necassllar:f only at the sntrances and exlt of the 28-tubs olepent, Meoohend-
eal mlidwanos to take cave of dfferemsizl _t.he.\ejmal axpare o d;fficLL‘L-
tlea 18 pot required. M cese 1% fa desired to ssgemble n nomber of

the mmitiple pass wnite in poreilsi in g ia;ir_.glé Fhell, inlst and ouflet
hopders Within the shell mey bo provided. Th 1o egein mc&aauﬂr to
rrovide sacure qomnection to the ebell for cely ocne indet and one outled
‘pips.;. Thim arra:;gam@t hng dhe Further vdvantege of unking mpscmbly

anf ddpmantling of the squipmant nimglie, lnsamuch se the entire tube

bundle can be removed From the mhall by treaking piplng cmnections ot

anly tuer potntis. -

It la eyporsnt thnf any combinatlon of 'l:-hv?: aarf_t.ca apd paralls]
arrangement within ond ehell m;r be mede. Under cortadn cemditicna
a‘c:ld.wamtmt of the 560 €%. passngo may be o‘b"t-.&inad, Toy instonce, by
connecting 7 lengths of 20 ft. tnbing S soriss in u eingle sholl and
putting 4 such shells in sarjes. The romber of 20 Ft. pasess in each
ghall ngsd oot be the same bul may be vﬂrii;ﬁ r_~.a dealred, providing only
that the required tfnrta.l Posango length be obtainsd,

It 4p pointed out bhat move then one £1uls or fized bed may
be amployed in the combloaticn of fluld and éﬁntimary catalyst opera-
tin dimciogsd hazl'éin, atd temparature control providsd for cech bed.
For the fized bod oisarati.u?, o pultable arrengement involves ths
aagembling in = vertiocal towso of & Plurality of thinm bads of tateirata,

the catolyet in all cepes heing tlaposed sultoply cloce to a hont Pemovel
LR :
A )
I -10-

i .
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curfeas, for lngtenece, inp danll fubes cr anmalar clements, snd sultable
GEfarsicks bulng ineerted in the shell oo the seoling medlum alds to
moks poselble indepmdmt;. contrel of the oooling mediurm Tumpersturs

at ench level. Catalyat tubee mey extend through severnl conling
aections 1F dealred and %ould bo Llplted caly ty the longth of fubn
s¥alloble. Jo alternote srrengoment involven the was of gheet tobem,
the lan.gt.h of sach opoling aogtlm, but with sucooeling oectdons au,yar-.
loposed o0 clomely that o miniwwm of froe apace bebwee cobtolyet setblons
lg allewsd., Thls srrongement hoe the advantnze thet rectlons are treno-
fereble snd individually recioved for medotennnss, & croms ey b meo-
vided for asoambling and dismantling seoticne stecked &8 mnny oo coe
another as s dooired.

It will be undarotood that pericdicnlly it may be nesassnry to -
remeve wox Frow the gtoticmary beds of cotmlysts, for the soid wax
Gcpostta en the cabalyst ang diminishea 1ta achlvity, 'e catnlyat may
be washed with o hpdrogiarbon oll, durlng a shut down perdod to effecs
thig gesult, The &atailu of waehilhg the cetalyat fo de-wax the soms

L

aré ¥nown to the priar art.

¢

Hupepows noddfications of ouy fmventdon will eppesr bo thome
Tem11lax with thia art wilthovt departiog from the epirit therscf.

What wa cl-:aim le:

JRFCEIAE SO
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What 18 clalimed:

1. In %the process of ayn¥heslzing hydrocarbons,
lncluding hydrocarben olls, oy contactlng cerbon wmonoxids and
hydrogen properly etolchiometrloslly proporticned at elevated
tepperatures and prassures with a cetalyet, the lmerovement
which comprissas affecting ripld tempersture control by firet
sngpending catalyst ln the synthesle gaaes to form e denss
suapeneion, malntalning ald anepenslon at converslon temperature
and under converslon pressure spd limiting the +ime of contast
of sald gasez wlth ssld catalyst in salid suspenaiom eon that
hydrooarpone whlch are 1liguid at the oporating conditicne mre
not formed in suhntantlgl roounte whlle effecting a Buﬁatantinl
gonvereion of aald carbon manoxide %o hydreoeerbons, Wt not
mors than ahout 604 of the amount woesible under the reactlon
popdlitionsa, withirawing reeldusl aynthesls gaeea from gald
pugpengion and dleoharging them into a zone contalning ok
lesat one statiunérr bad of catalysf'maintnineﬁ at reactlon
temperature and under reactlon pfééﬁd&e, helding esid syntheanls
gages in contact with 2ald staftlonary bed of cateiyet for s .
sufficlent pericd of time te cunverf.addlticnal anpunts of

carbon monoxids into normally llgeid producte and recoverlog

satd pnormelly liguid products from the second rescilon zome.
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2, The method of synthesizlng bydrocarbsn olls
which comprises forclng & mixture of carben monoxide and
hydrogen 1nte s first resctlon zone malrntalned under rezctlon
conditlons and conteining a bedr cf powdered catelyst in the
Torpm of o dense suspenslon, limiting contact time of feguticn
meterin]l with catalyst ang temperature 1n.saii firet resctlon
zone to puppress substential formatlon of hydrocarbone which
are llgnid at the operating tsmperature while effectlog subetantisl
eonrersaleon of seld cerbon monoxide to hydroesnrbond boet net moare
then aheut £0% of the amcunt posfible under the reactlon
conditions, withdrawlng gaseous reaction paterlal fron azld
firet reactlon zone end dilscherglng it into r zone copteining
st lespt one bed-of stztionsry catalyst maintalned under
reaction congdlitlona, carrylng the reqhtiOn in sald second

peaction zane to baximm production of normelly llauid products
-and racovering fron salid escond znﬁe'é'ﬁrnduct containing

gasosling and gee olil.

" ' 3, The methed of claim 1 Ain whioh the temperature
- o “'An .the firat atage 18 from abouwt 350° $6 SOQ°F. and the pressure
ig from ebout 10 to 250 1bg. per 2. ln. ZAUZS.

k. The methed of elsim 2 in which the temperature

- in the first stage 1o from about 350° to S00°F. snd the precsure

T

G

fromw about 10 to 250 1ba, per ag, in. geupe.

T = N

5. The method of olalm 1 in which the 1 empereture

in the first stage 1s fromw sbout 375° tov B50®F. mnd the pressurs

from about 25 %o 100 1ba, per eq,. in:'gauge.
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&. The method of alaim:E in whick the temperature
in the First atege 1s from about 375% to 450°F, and the preasure
from ahout 25 Lo 190 1be. mer eqQ. in. gaugs.

%, The wrocesp gpeplfied in elalm 1 in which the
feed rate 1ln the firet stage 18 from ebout 1 to 15 cuble feet
of T per hour per lb. of catalyst.

8. The method ppeclfied Ain clalm 2 in which the
feed rete lo the Tlrat stage 15 from ghout 1 to 15 subic fest
of CO per hour per 1b. of emtzlyst.

g, Tue method of elaim 1 iz which the fesd rate
to the second sbtege i from 100 te 1000 volumee of gee per volume
of catalygt per hour.

-10. - A method of Eynthhs;zlng hydracarbone wileh
comprisse foreing CO spd H, thrnuéh a fluid maes of powdered
Gﬁﬁalt unntalnir@;catalyat in a rir§t reactlcon zone at temper-
aturea within the range of from about 350° 4o 500°F, et feoed
rates of 1 to 15 cublio feet of CO per hour per 1h. of.catalrat
whereby The foraation of hydroesrbon liquld at coeratlog
'conﬁitiona 1 puppressed, wlthdrswling the reactsnts epd foreing
them through at lesst one haﬁy.ﬁf 711led catalyst in the form
of a fixed bed in a sscond reactlon zone At Yemperatures within
the range of from sbout 250° to 5ﬁﬁhF; at feeﬁ rates of from
about 100 to 1000 volumes of gas peﬁ'vcluma of catalyst per
hoar, cemaing a heat absorbing fluld to circulate 1a heat
exchanging in relationship with the reactznte in both zonea and
recovering hyﬂrocarbuns-1nc1udiﬂg.gaaulin= and gee oil from saild

geconid Zone.
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11, The meithod of claim 16 ineluding the step of

cooling reactsnts durlng thelr pefeage from the flrst to the :

Rhl

geaond zone. i
: 12. The wethod of claim 10 in which the feed
' te the firat gone contalne 2 mole of He per mel of Cl.

13. The wethod of elaiuw 14 in whigh the cetslyst
i.. in both zonee is cohalt zetivated with thoriz apd supported
: in klesalguhr.

i
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