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E: fﬂaaly lTEuldLE or suhmlt Tha catnlyﬂt to the atr¢pp¢n§

mmre reuant pro:eases it has taen the practice ta contﬂnuy'

518524

" The presszot iovenuicn relates to catelytic wapor

phase Teectipns and mors pertieuzsrly to fthes zysthesdis of

hydrmcarﬁons gad/or oxygenated hydreocarbons by che calalpsic
redustion of a, carbsn Dxide_with hydrogen.

in the pr0¢33; whéxﬁby Iydrogen and carbon monoxids
ars reacted catalyticaily in the preagnde ﬁf a catalyst of
the Lron group to form h%drucarﬁons ant oxygenated hydro-
carbong, it sppears thaz the réactants intnfact gt the cate-
iytic surfaces by a prdﬁeas akin to adsorption, ths hydfb-
_Earbon reaction pruduuts ﬁeing dasurbed there&fter. However,
in the normal course of tne reaction aosmplete desorptiun of
the producks, Pats uia?lf the higher molecular waight: cam-
prunds, dogs not Tukly ocour and thus, ab least ewver A perind

bf'bﬁératioh the catalytic'pruﬂess'hscumés'impaired by

I accumulatlon of heavy mn~acﬂlﬂr weignt nroducts.: wlth

.asriy Lypﬂs of procasaau,.;nequant stripuiné, regenerabion .

or revivificabion of 3 hc ustalyst ‘was Tesortsd tu, ard 1n

o }aaﬁion af g suitnbla Suriﬁping gau in znne saparata frﬂm'
fuhe raactlan EDNE .. Such procassea wibh whlqh e are.

7famil¢ar, c;rnulate Lhe catulyat at or abeuu reattion tems

Lo

fpgranura batwe=n the ra&atinn znne and ahe str:ppmnb zmne.

"In aecu“dance with +hi prasent 1nventimn, lt has

_aaen fuuna advantageous to carzy the synthas -y reacuion to

'cﬁmplatlon in the rsac cn zone and to carry oum Etripping;f’

of adzurbeu prodacus 1n B separabe zone operat;ng -8t a Lawer

Lemperatuxe thﬁn the - reactlun temperatura-_ Nnre EPECLfl—

'cally, 1t hae bean disﬂﬂverad thﬁt EL lover tamperatures
:5hha stxlpping acticn ls fuliy as efflalgnt znd emfect*va and

in wany gazss mors so, than whers the usmal reactlon tempar—

shurss =re gmplnyed*
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More specifiesily, the suripplng tempersture is

at lezst about 5G?F. belew the rezciisn temperaturs preveil-

irg in the sgsoslzted synthesls of hydrocarbons by the

catalytic raduction ¢f carbon oxids witn hydrogen. That 1s

to say, the upper tenmperctura limiv of the Bﬁfipping range

is atout 509F. below Lhe reaction tamperature and praferably Do

below this 1limit as will hereinafter »e nore Eully.disclosad.
It is, of eourae, disadvantageovs L0 caryy out

s | the stripping step =t exesssively lLow tEmperaturesfﬂeIdw

#_: * [ whigh the products zdsorbed om the cazalydic surféce are

gapable ¢f removal. This, however, as willl by apparent

from vhe foregoing, devends in some measure upan the charac-

Ler of'thn aﬁéefhed'pfoducts.which in turm is dapéﬁdeﬁt'tpbn

the apeclflc conditlona prevalllng in Lhe reactar and the

} type of- pwaduct fqr wﬁlch thP re&ctlnn is Ee¢ng ﬂparatgd
I '_ . .. i In short, the ¢haracter of nhe dapnsiﬁs griel be remmved 1n the 1

atripping step Nay vary uG some extent wmth uhB bulllﬂg

range Qf the proauct for whlch tha aynthas1s reactlﬂa 15:
nperatﬁd, and mmy range from IulaH1Va1j haavr cumpaunus &own
.'_tn rslattv&ly llghter bﬁliing Iracticns. '_ '
_ o ﬂhen ape“&ting caﬂrentlonnl synth 313 pIUcessea
fur th& pzcductlon ‘of motﬁ* wasol1n& witH BT iron type’ cabad
lyst in thﬁ tpmperauure rgngd of &bmut 5;6 ?DD“F. and p“afera
ably hetween nhouu SO & ¢ud 653‘1., it has been foand that .
FEHElelF the str¢ppiﬂg p?cce5a 1g narblcularly effective
dawn to gﬂmpETEtLIPE of &bout 5@00* - .
e Tu take: a partlculhr axample im thﬁ uanvéﬂtionai"

GpErﬂtan mf tke process W1fh an ArTer . catelyst for the por-

M T

POuﬂ of prqducing hfdrvcdrh&ns p:sddm;nnntly in the motor
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gzsoline boiling rangs, temperatures of arpund 625°%. and
pressures of around 20C pounds per sguare insh gauge will
 uzurlly prevail. The strisring of the adaorbed matesials
can be effactively cawrlad out ai temperaturas 20TANL g -
ly, for example, within the renge ¢f 50°F. to zbout 100°F,
kBalow tne rezction tomperaburs.

From the Foragoing it will be apparent that the
1inventimn is, in its_brand asPac;; agplicakle to gll hydro-
carbon synthesis processes involving other catalysts, such
as cobalb, rickel or rubheniuwm, for the reduction of verton
| oxade with hydregen. Each of these Ufocassés, funcﬁions |
HthlD a chauracterizbic range of Dp&rmth” t“mpe*aturﬁ and

pressure t@ prod@ce hyurccmrboﬁs o axyrensted hydrﬂcarbaﬂs
evcnt, lﬁ has THen found tnau the top llmit cf utr4ppin§ ;
barpera*Lres inaluaLﬁd above nuuely, as leaat mbuut 5&‘

belah the rE;Ctan tﬂmparauwre, rﬁsults in thy adv&rﬁﬁgéS'

snent'ur pa“tially spanﬂ caualyau at Bvan a lﬂhtr tempera-

F1is apuaxbnt thut thi$ principle affords an’

'-:£|':

erfactlvﬂ staﬂdard uy Nhlch the aptlmum uppﬂr llmit Of
Lhe btrlpang bemp&rmbure can be cunv@nlsrﬁiy Dﬂrrel&t d

tn any speclfic cmtaﬁytlc reaction 01 the nTesent nype-~

tlmn pznuews wilki. prpgrass effeetd vbly within ehe range

alps

dr m;xu4res th=raof uf any dablred molnculqr welghts ‘In Gny'

Df tﬁis 1nvantian. Y is frequantl; dea;rable tu atr‘p the .

ture, gsnerally abuut JDD¢F. below the reactlon tamparature.

In Bhort, irruspact1v= Df thﬁ catalysb emgloyed tha desuzp-

daterminad by the temperatu*c di ffereptlﬁls Irdicatsd aboves
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’ ~catalyut in- bhe strmpping zune, and ueruxt lta return tu

1uted beLween the reactlon zonﬂ and the Substantiaily

-tne oaLalytﬂc rs a”tio

Tae present invenktion is advantagesus in thst the
charseter of tne desorbsd products and the gabalyst itself
ite not sltered dissdventageously by exeessive thermel condi-
tions In the stripping zons. In other words, the ampunt of
theraal crecking and corrasponding f-ee carbom formatisn are
materially rednead. Az =2 resulv, less catslyst fbuling

grcurs #nd $he catalyst Life is appraciahly longer. The

. lower atripping tumparatura also avoids or naterially mini-

mizes chemical or phyeical changes in the catelyst.

Aaother relaved advantage of thE'ﬁresentninvenﬁigg

.fullﬂWS from the faet thﬁﬁ tha-cétalyst, wharo 1'1.; i; eircum

Lcooler surlpplng aona, 15 xsturn@m ta tha exctherulc 1"&at:t::gn::ln

2008 ety a-lnwer temperature and ﬁhas ls-suhgected to lesa

sevare averagﬂ temperature ¢0nn¢tiuns im the pressngd 01

'-reacu&nts..

A f&t £4rther advantaza resldas in thy fdct that

. ::the strlpplng gases have a lEuS detrﬁmental effect LPGH the:

"

'llMara spec fitﬂj@, a pruperly preu-

'parec and run-ln uat&l?st'aﬂaumes ‘a cnndltlon of carhlde and

:metal con391t ideal” fﬂr tha syntneaia reacLlon, ahiuh can be

aavsxely altered by convsntiunal Eurlpplpg ﬂedia which

generall; ara cpnsidarad.inart. Waber vapor gnd carbon;di-

ciids; Which'&ré widsly suggested as sbripping nedia, we

hmve fauna to bc capable 01 Qxldizlng a1 1rmn Eatﬂlfub when

Estrlpping is. carriad ﬁﬂt gt EFnthesis reactlen tamparaturﬂs

o thhar.~ Hyd“ogeu, anuther convantlonai stripping mgent,
sim;larly im capable of dﬂcarblulng tne catalyst beyond &
polnt nptimum for the yeaction in gquestlon. In ageoerdance

wiﬁh:the praseht invention, however, these undesirable

_5_

'--jtha reactlon zuﬂe 1n ER GDPdltan ﬂusb»fdvﬂrable for promoting _

i
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_tcchnidue in aceordance with whith the catalyst is 1n the

-ferm of & fluent pswder Suspundsd in *he P10w Qf reactant

-fqr allppage in Lhe gaﬂauua gtrEdm and, assume a- GﬂnditiQh
:alm!lar to 2 bomlmng 111L1d,with an upper huundﬁry T BT
'faca Lﬂ tile ndtura of a pseuﬂm—llouid level. nltarnatLvelr,

fn? increas Sin, bhe llneaﬁ fluw T locrty of the reactanta

the gngaous Tlew energing frcm the reautlon ZONe. " ﬁa is.
fwawn, the fluidized masy of pawdar pﬂ$°&5uE5 heq+ trana Gr

xprl::pﬁ’r".:_ B {:D*ﬂpurahle [:n bhqsa Df‘ a. bcu:l.llng _._1|£zu1.d E_nd.

cbion throush suceessive resctilon snd striphlng funss.

518524

effacts are restricted or prevented by the seleaotion of an
approprists lower tetipersturs without impairmemt of the
prime objeet of liberating snd recovering the sdsorbed
producta,

Similurly, whan hydrogesn is smployed as a stripping
agent, the azxtent of She resction which uwsually ocours be-
tween the hydrogen and adserbed hydreocarhons may be anpre-
ciubly -limited, with recovery of mnré.deairahle produchs
and with a substantisily decreased ﬁydregan colnisumnpbion.

While the present iaventien is applicﬁhle Lo Eny
of the sonventlonal sonsact methods, it iz particunlarly adeaptd

alils %o systoms operablng undesr the so~calied fluidizaﬁinn

gdseﬂ, &9 that gﬂﬂh partlcle is ln effeua surrounded by
g&sea o vapaxs ln wh;ch lt exhibits mOTE O 1595 Tandnm

mmﬁicn. Tha catil rat FartlElES undergo "hlndersd sattllng"

ﬁqe natalyab can be. Largely cr su&suantidLly entrainad 1n

LN

dgcordlngly, pexmizs Hﬁiﬂtﬂndﬂﬂa of a vaiform tamperature
bnraupnou;_tne reacticn zone which may be_accurauely p:ede-
téﬁmiﬁed and comtrolled by ﬁrufisiﬂn af suitaﬁié;coélihg aﬁrq
fagas. | - Sl :
Moreower, the 1la1u-lnke characher of the contact

mass enables it bo be readlly gausad to £low in cycllL rela—

wfim

.-.-j.-:_.___:E:_._:.
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Ia order to mowe slesrly illusirate the Llnventicn,
roforenee is made to the fizure of tae attachad;drawing

which exemplifies one preferrad smbodiment suitseble for

e ——

carrying out the prdceés. Theréin, the apparatus, illustrau
E2d mors or less di agrammatically, 1nc¢udas & reantor 1 to
which the fresh fsed reactant gsses arve introduced frum &
gsource, nol shown, Lhroush s conguit 2. These gases,_cnm-:

prising a mixsure of hyaroger ard sarben monaxide, for axin-

fluidized c&talyst gonhainad thersin, and ore withdrawmn
through an wpper outlet condult 3 efter their emergence
from the apper surfane of the- GatmlFSu bzd, & 2nitabls

zlltar h, preferatdy Tormad of 8 pcrcua refractcry materlal

1'guch as alundum, emhracas tha lﬂl&t ExtT“MLtj of the cvnduit_

4
3 and gerves Ln qeparata gas'farm rnactlun yfoducta chm '

i

any enbrained sulld partivlas.: @bv1cusly, any othar sult-

; anla_Porr of seplratinw davl:e mﬂ} 'be" empleyed such ad cun—

Vuﬂilﬂnﬂl magnLulB nr cynlune separatﬂra whereby the gaaea

msy -;cntinue thr‘augh"_'any su:n.ta‘r;la meana inr I.ISE aky recmrnrif.

_nt&ﬁﬁﬂatlon.

The xeactzm_

' the rFaenar ocﬂnplsd hr tha masa mf fluiaize& aatalyst 13

surrounded oy & cunllng Jacheb 5 malntalnﬂd at a predatarw

f_:minéﬂ_cuoling bemperauu:a by any saltaule cunlant suPPlieﬁ

-_-thﬁnugh inlst & and ﬂemavad Trom: aubmet ?.

sal l xncludes at onﬂ gide, = raceiving hopper & - cpen at
1ts t@p _nﬁ dlspﬂsbd 1n the approximatwe Pldﬂa of tha narmal-
ly operatina FSBEﬂlelﬁuid Jdevel of the catalysh. Catalysb
aecumulatlng in the hepper 8 PABIES CownwaTraly ikrougn
standplipe 2 at & rate contrelled by mechanical atar feedsr

: 10, into stripping charber 11. The stripping chambar 1z

jacketed as abt 12 in a svitable manner Por promptly cooling

-

ple, psss ugwardly in the resotor through a nass of powdered

o:e naﬂgly+tha intﬂrnal pqrtlmu of:

::The upper o’ ﬂxpanﬁed porticn af the raactlun v&s-'
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E the gontepty te any suitanle Seppearature beliow the tampera-

[

wure of the reaction sone. Coolant is cilrculabzd through

Jackst 12 by way of inlet 13 and outiet 1. OGatalyst is

' continuously withdrawn froin strippioz chambor llf%hrough
]

staddpipe 15 at a rase coutrolled by stur fsader 16 or any
gbthwer suitchle or equiv&ient form of valve or flow-control-

ling deviece. Strivping gas is pessed inte the lower portion

t of the chaweer 11 frowm a source, not shewn, Lhecugh an

inlet pipe 17 and & injection nozzle 12, =o that the cooled
catalyst is sublected to & stripping action. '
It will be understood that the stripding gaa.flcw
is such as to meincaic 4 good state ol fluldisation Savor-
able to the attainment of the desirad_tamparaiufes within'
sﬁripping chamhef il ‘
'The catal 75t pmas 1ng tha star feemer 1% drops into
an iniet cohdwit 19, whare it ig picked up in a stream of-
incoming geses and retu%ned'directly inso the bastom of the

reactor 1. The incoming gases Ln condult 16 may consist of

:thé;ffésh feed'synthesié'"&s ﬁd*ﬁhé:reaﬂﬁﬂﬁ,_in.whiéh-case;
*1nlat plpe 2 may b omltted Gﬁ the oth&r'h&nd nunduit 15,
}may auvantawauusly supply any delecd portion of the nancmnp

_d&nSlﬂlES in tﬂﬂ ef?lumnt From plne 3 CDEUINUGUBlT recyc#ed

+¢x mECl ut¢1¢aatlan of reautaﬂta. _
As indicated abovn, tha linear velﬂclty cP gaa LFlow

‘nﬁtﬁe-raactur is advantagnously adjustad to fluidize tha

catdlyst powdar &nd prnvide 8 turhulant hut danse mass of

eatalyst. Wilth an 1r0nru?pe catalyst, Sﬁ% by W%lghu uf
Lhe p&TtLCl&S of whilch pass. thrmugh a4 232k-noesh suresh, &
velogity of abowt 1 ko 2 fset per secont is re;cmmendad.
| Ik is to.bé particularly.nuted that by the e eng

diséloged in the above embodimemt, it is possible to maintain

T
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& gpecific predetermined ciffereniial bstwsen the ca%alyat

in the stripping chember 11 and that in the resetor. Thab

i= to say, the fluidised gstaiyst in the stripper, asz is well
the technigue of fiuidization,
vaiformly helds g predstermined temperaturo determined Gy
the coolant in the external tacket 12. Accordinmgly, a
relgtively small stream of catalyst from the standpipe 2,
sbriking the fluddized meas in ths stripper, is lmmedanaly
cooled, 1natartaneously reacn;nh the lower temparature of
the catelyst in the stripning zone. Whersas in maz}'&rrunge-
@ents:an intermediate cooling zone or chamber might.be
negessary and desirable? guch iz made unnecsssary oy the
praseﬁt enbodimsnt. - _
Phe efflusmt EtTiPPiﬂq gasea 2IE canducusd away

rum thrh stripping chambar uhrﬂugh +h@ prm 20 aruer paSSLng
ating element 21 wﬂich remmves any
Eﬂtrainad solid part clﬂs. 1hB pfxiuent gaaes may be passed

direubly by way Uf plpe ?2 ﬂavlny valve 23 Lo the aforﬂmentiar

Ny

,Wlth thoae in the effiuent frum the - fenctur vk altarnﬁﬁLvaly

may be cnﬂveyad by pipa EL, provided w1th valva 25, to
<aepmrata méans ier treatment ar recovery '

_ The aynﬁnasls raaction vrogrcsqes Lﬂ fhe reactlnn
Izona ﬁlth una formutler GI fLﬂlEh&d hvuracprnuns andfnr
oxwapated hgdrucarhuns which Fass Dutwardlj with any hy-
products through the outlet plpa 3. ' Usad catalyst witn
adscrbeu products 1ﬂ Conuinaously winndrawn o stripping
-ckzmber 11l whorz it is rapxdly oaled and.. s ub;eqted to- *he
-getidon of phessurlpp;qg gaaf The stripoed vapoTs, together
.witﬁ the étripping_gas, are padded ta conventional. .means for
Tthe'rquvery df.hydrocarbona end the stripped aatalyst'ié

combinneusly returned to the resctlon zona.

5

p;pe 3 fur recoveryyof bhe cnrtalnad hyﬂrvedrhmﬂs cmncunranLlyi ;

ed

T

i, ot

.
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flS Eégt. . The jﬂuhﬂﬁlﬂ Eas CDnernB shout’ G?ﬁ hydroga:

“En& carbon menoxide ir tFe mulqr ratic of subatantlally:;'

e ]

*oole dmpoartast te point oub thet in the foregoing
enbodiment the vocling jacksts ﬂi$E+DbEd ray be and prcfvr—
ably arge substituted by mors efficlisnt heab exchange mesna,
Tor exsmple, = multiplieity of eccoling tubes supplicd
interpally wivh & poitable coolent amd Zmmersed directly in
the fluldized pﬁwdar‘to be cooizd. &5 is well koowm, such
gooling devices are normally so streemlined as not to impailr
Floidisacion or Tlow of splids and e prevent the occurrence
of desd spobs im the catalyst mass. They, morecver, may he
supplied witn a sultsble ocpolent guch as water; mercurf o
Yowkhern, and may be wmsintained, by pressurs control or

ctherwize, =% any dEulrﬁd apecifiﬂ tenparature corresﬁondlng

‘to that redquirad in bhe regpoctive aoznea.

In accorganes wibth one gpaesific Lllusurutlvfﬁp“u-
cedure exampllxglwg bhe. present dnvention & 5ynnhea¢s gas
tugether wlth TbﬂFElG gag 1s-passed-thrnugh & masg ef pQWA,

dered iron catelyst.at & linear velceiby of about 1.2 fé&t

‘el secand. The depth of the catalyét mags is appIDXLNﬂtﬂlF

‘2:l-and =lzo inclidés avowut 7% earhon dioxlde, 2% methane

. 5and"3§ inert gases like mitrbgen.  The freahjfeed gas 1s. .

adwnixed with sbout-an equal volume v recycls gaﬁ'cbtﬁiﬁﬂd”

by condensing & sﬂparéting from the reautor éffluenb all

'cdmpaunda condengable ai a tempermture Df 100°F. and a

'pressure of 250 psunds per anuare 1nﬂh Waube.

The ma=mg .of cataf?st in the reactcv cansists of

'ﬁowdered iren catalyst of less than 200 mesh amze, 85% of

! which passea a j25~meah acreen, b d contalning abquﬁ:;;?ﬁ

putasalum axiﬂﬂ [Kgﬂ} ' The linear gos voloclty of aﬂdut

1.2 feat per second is cnlculataL as the velegity of the

gas paagiag t.h:r*oug,h the r@:...'-‘et.-::-r' at reaction tamperature,

el

|

T T T T R T




asglecting the actual presence of cacalyst powder. The re-
action zone 1=z msintained st & temperature of &600F, and a
pressure of 250 pounds per square inch gouze Gaﬁalyst
continucusly' migrates upwardly to the pseudo-Fiquid ievel

at which the reaction gases separete themeelves from the bulk

of the powdered cetalyst and pagses directly inte & later-

ally spaced, cooling eone wherein it Zlowe downwardly &t a

temperstiure of §ﬁG“E4. Stripping iz carried out by stfip§ing
géaea insroduced into thé lower pﬂruién ai tha cﬂoling.aﬁd
gtripping #Zowa. The stripping gas consists of £lue Zas
sontainine abous 54 h'g‘dmgen and remainder ssgentislly

garbeon dicxide and nitrogen, ond is padsed up through the

_stripping zona at 4 1lhesr veloeity of about 1/10 fﬂuﬁ.PBp'

: féeéﬁnd~' The cboled, atfipped-ﬁatalyét is inﬁroﬂuceiiinto-

‘thg recycle gas stresm flqung G the react@r and thua ;s

rezndected lnto tﬁa TE&ﬂtLDn ‘Tone at a temparﬂture al abouh

350°F and. a a cntaiyat clrrulqtion rete sich that hﬁ_lf"“

jant 5& volﬂme of o taLyst i the reactﬁon zhme 1s r&nlaced

'auout flve timas every huur.

- The- efTleent, gaaes from, bhﬂ reaetivn. and stri ing

;-TZOHBS”aIﬁ caliected and subdﬂcued to cunﬂenaatlou and’
Eseparatlah Bo obtaln & hydrocarboh *ractlon assenﬁially ln
.._the fasol1ne bOLlLDg range;' Tha ctal hydracarbon Ylﬂld
."?basad o1 carhcﬂ monox*de in thﬁ fresh feed, is egual-ua

abuux 5% of tha thaoretical cﬂhveraicn..

The catulyat rstu“nc& o the reaction zone appears

4o hava hlmh catalyiic aqtivzty sudged in serms of hydrou

-:cnrbon productien. Furtharmore, the catalyst has & substanr

tiallf ibﬁgﬁr life than Wﬂen uferat¢ng gt stripping temnera=

tur=s ggual: tu or greatar than the reaction tamparature.,_{

Moruovar, waen the procesa le eperated ijdentically as in the

| foregolng exampla, vut withoui cooling the eztalyst in the

=11~
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forﬁgaing -eXample tu iron catalyst

”punding adjustment of “ths

ance with the Foregeing prlnelulea.

“paricus matlods of GdtﬂlVﬂt aHE

raductlon in
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#tripping sone, Lhe yield of icuid kydwacarhons 1z deereased

Yy 3 Lo 5%,

Hhile the foregoing example econcerns the usa of a
flue pas as a siripphng &gent, it will be apparent that any
conventional stripping agent may be smployed, such, for
gxample, as water vapor, hydrogen, earbon digxide or nitro-
hydroearbons

gen. Alse, methane, or obhar aormaily gaseous

such as sthans, ethylene, propans and the Like are soast lomes
. L
NAmAETGES

neeful as stripping agents. Whlis sach of the

stripping ageuts may be characterized by raspective'adVﬁne

tagea fnd dlsadvantaaes +Lhese sre inheirent din tla cenven-

tional use of the partacu]ar o to selected and ﬂ@ nUL afs BOT
the brasd ohJeculveb of the’ present invertlion, namaly, o

promote qtripplng under bherﬂal conditions ﬁhlﬁh miﬂlleE

I+he disadvantageaus ‘effacts’ and Whlbh regult . in an uverall

1mpr0?ement in yield w;th mAﬁimum cat&lxst QELEILGTdtlﬂﬂ--

gt

Voreover, - whlle reference Hus been mnﬂa in the

'cﬂmprlulng, §:8v, & matal of the iron group o ruth&nium
_;may be SHﬁsuitutad w1th thq Eppfﬂprlmte &daushment of the
;TEﬂGtUT uemucxdturas and uresaurcu, thﬂsa ﬁhurncter_utlc

.';;EP opt1mum aneratlon fcr tha desixed prmuucb, and an cgrregu-

tripp;ng vcmpera*ure# in aecord-
:

50, also; whlle ‘the. uae of the fluidigatlon Lech-
ﬁlque 1nvolves manr advantnges, the 1mranfion may te readily
_GarIL“d ot oy those skilled Lﬂ the art in ccnnactiar with
Thus, for-exsmple, ‘wisrs
a“nunnflui@izgd but looss pariicle catalyst 1o employed,
‘any suitobl: mechanical mesnd may be employed for its srans-
“$ar Trom the raaﬁtiﬁn-nc the strippiﬁg wone with appropriats

pemperaturs., In addltion, the temperasure

radugtion, im lieu of mebhods heretofors exooplified, may

wl P

any enulvalant c&talyst ;:*'

e
e
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be achieved by weing & relatively cool stream of ztripping

gas end, in place of contlnmous opsrabicn, it ig possinle
to comduct che process with & fixed catalwvet beod by periodig
allj terminating the resctlon, ecoling the catalyet mass
end’ stripping tha gooled maes with a gultskle gas in such a
.ménﬁETJﬂhat-the BEmME VoBSE: Busceasively locyrporates bhe

=

Ireectiﬂn aWu strjvping fanctions.

'5:| ’ Thﬁ patalyste employed moy anﬂndy, or bhe Treaked

'with, aﬁj FromRCLars O activators knevn in the &b, such,
.for'éxample, as the alkali metel and -alkaline sarth metal

cosmpounds, alumina, titania, thorla, and others. BSo, also,

bthe catalysts way be prepared in wasupported condition or

:sgyported upon 2 gerricy such as diatﬁmaceaus_aarth, mEg-
hasia or any of Lhe nuﬂgrbustclags-ana exrbons Used for this
.purpmée. _ |

] | M&n? other uPBﬂlflE modiflecations and adaumatlona _
<0f the areEsent inwenulun will e valﬁub to thuae skllled 1nﬁ'
tha B frcm & gonsideration of she fcregu;nﬂ mﬂre or ieas.
exeﬂplary dldClDuurE & it is therefore. undﬂrshood +hat the

anﬂﬁﬁlﬁn LB nob 1imis ed g anv such-detzils except aa de;inan

by ‘the fcllom¢n5 Cl&lms-_

]

[

P,

He
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The embodiments ol the inveniion in whkigh an

TR

excluslve propeorsy or privilege is elsimed are defined asg

Tollowa:

i, Ir the synthesis of hydrecarbons, oxygensied

hyﬂrﬂcarbons and the like, by the reduetion of earbon oxlde
with hydrogen in the Presence of 5 fluidisged casalyst therefor,
fithe steps which comprise .passing a synthests #as containing
asssrti&lly nyiroEen and a carbmn cxide in contact with a maﬁﬂ

of zaid -catalyat under reaciion cenditions incluuing an

S A A A O B A e

&lav&ted t&mﬁerature abova aﬁout 559“F ang accumulatlng SOmE i

gdsurbed rﬂaction producta upnn the catalyst surfaces, racover

:-.ng re&ctlan pmducta fram contact *-'n“:l.i}h the ﬂa’cal:l,rst, diﬁcan— '

tinuing cnntact af said synthasls gaa with at least g pnrﬁiun f

s

5{;uf sald cataiyst haﬂing an accumulatlon uf reactiﬂn prodncns

i ads;rbad ﬁhareun, ﬂffeeting the str;ppinr of - Guhstantlally all.
zufaf aid accumuxatlon Df adﬁcrund reactlun prﬁducts 1rnm aald .
5k 1nn.qf,£atalyat by caoliﬁg samd pcrtlun of cata¢yst ta a
aﬁﬁeraﬁure in the range of at least abaut 5G°F hclcw aald

eievatﬂd tamneratura hut nmt 5ubstant1ally lesa than ﬁﬂﬁ“Fa

.j‘and subjecbann aaid coaled cat&lyﬂt to passage uf 8 atream of
.;;tripang mﬂﬁ 1n cuﬂtaut thﬂrewibh, while wiuhin said tamnar-
;'}aLura range untlL saii ausurbsd reaﬂnnan wrodunts are strlpuadj'b
:;fron +ths catalyu gand theraafLar subgacting the strlpped

catalyst +o amntact With 5ynLHesis gas an aaid elavaxad

o
= . reactiun temnerahure.

Rahier b
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2, The method az defiped in Claim 1 whereir the
=aid elevated temperature is in the range of from about 550°F;
Lo akout TOO°F,

4. The method as dafined in Claim 1 whersin the
said elievated temperatures is in the range of from about GOCF. T
tu abowt AHICE, |
L. The method as defined in {laim 1 wherein the
said elevated temperaturs ia in the range of {rom abbut:ﬁﬂﬁﬂF.
to.ahouﬁ_ﬁﬁﬂﬂF.,.and Wherain tﬁe_catalyst is cuaiéd';o and
st#ipped atk & temperatura of about LOG°F. bel@w satd éléyﬁtéd:f

%_faattiqn tamperabure._'

; P - 5. lha methad as deanad 4n Glaim l uner91n thﬁ?f
-?éata;yst cnmprlsﬂa iron; . .

r_gj__. . 5;" In thg syntnasis cf h?drncarbons, oxygenatad

hydrmnarhona and the lika b? ths re&uctxon af uarhun oxi;'i

- w1th hydrmgan 1n Lhe pressnce Gf a fluidlzed synthesia uatalyst;fﬂ o

o tha'steps whxuh camprise passlng a synthssﬁa gas cuntaining

g

L esaﬂntiallf hydrogen and earhon @xida lﬂ centaet with a maS&

B af sald nabalyst in . dfrean“Lan zana under raacthn cund¢tions

*nulud¢ng an elevateu,raacbimn temperatureﬁand auuumulating -

vy

sams adaarnsd reaction- prmﬁuuts'upon the cata;ys surf&naa,-

:"_TECGYETIHE waaction prnducts frum cantaqt w1uh.said catalyst,
' &1,cuntinu1ng contact qf aamd synthﬁsls gas. witﬂ at 1eaat &

' pcrulan of maid catalyst havlng an accumuLatlon af reaction

' produets adsorhad thareun, effecting tha strinping af suhstan—
Jedlatly all cf saiu acﬁumula5¢an of adsorbed raacbiun pruducts
frig agati} aa;d purtion of cataﬁysu by cooking sald purtxan cf '

c&talybb to -a temperature in the renge of at least abouy 507

to lﬂDﬂF balow said e*avated reactlan temperatuare and

re
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A from said casalysi, and thereafter subjecting the stripped

;EYﬂvhBEIE catalyst campr;ses a flhld phazs of salxd natalyst
-particlas &nﬁ wherein 2 partimn at laaut of the flulﬁ phase

'; is clrculated e of the reacb*on EONE 1nto & strlpping Zone,

Z gas in contaut tharawltn and. renurned to tne reaca¢¢n zuna

stri pping temparature of ot abous '50¢ o 100°F. below said

518524

subjseting said cooled catalyst to Dassage of a4 stream ox
stripping gas in contact therewith while within said tempere-
ture rapge until said adsorbed reaction products are sbripped
eatalyst to comtact with synthesis gas ab gald elevated
rgaction bemperature. .

7. 'I'ne mebhod according té Jlaim & wherein tne sald
aynthasis catalyst gonprises lroo.

2. The method according to Claim 6, whersin the
said passage ol stripping gas in contact with the catalyst is
effa&teﬁ_in a stripping zone separate from thse rgactiﬁn zone
and wnersin catalyst is withdrawﬁ frem the reaction sone to |
tha atrmnplng zone &and thereazter returnad So the reactiqﬁ_
zone after ramoval of a:cumulatad adsorhed rsactiﬁn'produhﬁé.

o, Tﬁe mathod &Eﬂﬂrdlné o Cladm E, wherein Halu

Subqauted ty stripping by paasage af said stream of strlpﬁin“

.aftaz saml renuval of accumulated aduovbed reﬁctlon products.

" 10, The m;tﬂﬂﬁ aoeording to Dlalm o, wnerein the

elsvated regoblon Lonperad ure is not less thao: abauﬁ 5DD°F

.
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Carrif;'ed tn be the drawings veferred.
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