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The inventicn is dlrected te the syabtbasig of bydrocarbons
Ehrowgh tiw meaclicss of earbon momedids ond Eydvossn, and more parti-
arnlarly to the a;.rn'i:haais of licguid hpydrocarbons o bre Srps afeptablo
For vaa =3 A ooker fuel such ng Zasalino.

Sines the curdy investligation of the prowvess for The hydre-
sauablon of cerbon wonteids ad diselesed, FOr exsimic, in Ue 3, pabent
Hew 1,',’46,4_64 Lo ¥leshps ord Tropoak, ebdaniion has been focuassd on
tne primo problem ol reoving he eonsfdarabls quentiiies of awobhsimie |

aaersy of the reacticn. DTa problem 1o all the more gififeuld when it

iz reatizad that the barperalure xust not Tary msubstentislly fron e
predebemmioed oparatine tempesraters. Jdn ingraage in lewmparetira of as
AttIe a2 §% o 100 ¥, way affeet the yr-:r:lu;t clatritutior, adwapasly
aod rasuli in an iperease in Lhe rete of raseiion mo ihat & viclems
¢irvele of riglag Jamperatura iz loitlatade Az the temparsture olloba,
tha reuction shifta to the synthesis oF Deblans apd gibar tpdesirable
products with consaguert lewering of the wield of ke mure valoabls '
gquid hlrocsrkons. |
Husrous pTobsdsse neTe beabh proncssd to frercome thess and
atiendant di fPlicnliios, bulk, % our ucwlaedse, noos have Tesn found
agilgractuer for ooeration [n lesgs—easle saouipment opF fasminle from

the vlewpoint of evonomics.

4 prlwg objeet of gur inventlon is &2 33ovids & nowl and
almpie precoss for Teacting carbom menoxife end hydrogen 5o Torm ligeid
apdrocurbong.

Anotiker prinsipel objesch iz to orovide a aynthosiz nrecose
whioh ia beoth oporable end practigal i largs-scaln commepeindl plantse

A frether objaet ip %o control e raeaction temperature in .
an eagy but efTaotlve aknnaras

86111 ercther objast ig %0 sonduct the hydroessbom synthesis
in 2 mirhoam of egutimant whieh iz s'aple aond chesp. I

Fthar ohjecte oF var lovenfien will be aopsrenk in the do—
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| oot auggess how prossr fluiftzation of bhe vatalyzh mas im Lo be wb-
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aprivtion shick folioga.

Wi hava fovwd bonat bhe syndhesia of aydroealhona ITOm carbon
nonxids mnd hydrogar can be comdpebad in o awrorislasly almpla manner
Shieh elan affords weans for atbaining sanstive tharmel eonELol,  (ur
TrTocazs Anvolwes paasing syrbhksafs gad, 1. #op varbgn ammexids emd
hydrogen, rfder resetlyg end Fividiging nerditiong throwgh o waaa of
pewiarad gavelysi urapared from ratalas o Bhe leon group, peeforably
iron 13aeli, withiraming end cooling the Tesction ghass to seperate =
quid freotion, snd lajeeting the ligmid fracbion fTto the mass of |
pordarat pabalysl to mainbeln mood flutdivatinn snd o effaet sioss |
tenperatura control.. Ths Tasetion gasaa whieh smelsl uneondensad at.
e mtage whare the liguid feeetion ts takan tor rocpeline to {the ra- |
ackst provesd to 8 retovery plant 1n which damizad produrbs mra cal- :
lagted by conventlonsd fraetinnaglen Erocedira .

Tas Gachnigae of Jluidtzation which hnse gatnad proepones 1z
Ghe petrolem Sndusiry =a a melhod for candusting resstloun betasan
gggea and Finady dividad sollida has beanr broadly auseosted foT varioms
othar reactionsg, s« g., the conweraion of eogl &o cads It will e hoted
thaet ir sben operstiors as ratralem eracking ang eogl gazificatlion, tha
ngiaril wesrselng proasssiog wiglds ineressad volireag of goa in tha
romotion mons. Yhe aoaTerwion of symthasia zap to bydrocarbors, ou tha
other heud, leads to 5 substantial contbachlon of the order of 50% in
the vyolme of gass &z 1t pAsses up thooush #he Toackor, Tiz i eIy
dotrimantal to the epsraticn of g Cense-phass fiwid sysbem.

#ile In s . petent 1,5%,%80 eirectad 4o o fluld proesas of
producing ehsmioal raastlons, Gdall propoecs She ercthesis of hpdoo-
paxbors by the jmssage of mlzturos of Ayroger aod eathbon momesdds

throvgh & mass of fluldized payticles af iron-~cerysr catulyst, Le dogs

talned In epide of the srbatantial gontrection of Sha #asas flowlpe

thwoush ke masss Turbbermors, 0dell teachaz theh miTeasing tho wa-
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locity of the Xuld docTedass bhe Simc =g the iniimacy of its conbach
with the estalyst aad basrsfors Gscree=zas the amount of :r.:-se-_c-t'.inn ari

Tae tomparaiure Tises. From khe ehami¢al soginseritz poind of viax auwh
2 mgihol of tamparature roge iinr.f._is dié'hj.nctly undadrabla gpd in- i
gffielants. Jlzc, recourse ic 4 nigh é&s valooaity iz ﬂmfzss_nsntalls' af
eTEed Mrpesas Gith Fho iluid.izafinn Tonhnd qua whi;.,-.h is ng;.:auially

doatigned fo onianes tha intimaor of cnn-haj.at '-hatwae.n Fama soel finsly
fivided selida. Altarsatively, Ode2) discleoss bost the ﬁa.‘.'r:pa.rﬂ‘\it_‘ea
may ac eontrellad by civeulatlng the flufdizad cebelyst shrough 4 eool-
j ing ayztem. ‘hs remewol of Hset Srem this fighly swothertic syothaats
| by eirewletdon of tha heaTy ngss of eotalyat would invelre tha sxpardi-
iurs of ponaldareble srergr. Thooar AroceRs, coaling by lhe moowelins
ol Alardd Ba the wesetion mone fpvulves ap aﬁt;;&'ar;ﬂittma of sanergy equlTe

#lant o that yaguired Lx 0811 for coaling the cabelist aftar it ia

rlibdreen from ths mautiuﬁ Bang. Jdecoréingly, our orocoss anjorz o
nat gain equel o tho smergy {kat would bo expendsd in elrculasine iue i.
cabelralia Moreowr, Yhe evivenlatisn of catelyab r_acase.itelttas Te
| oeripmant and mere ogtelyet and sunjaota both to high srosion.
i Ty denge-vhess Fluldizstion, we mean paseirg zas oo TAPOT um

-,
i threugh a pass of powdsrod meterial a% sach & veloolsy that e pawdaz
Benoiers suapended I the geg s s¥dbita Fhs't hed Dosn termsd "hinGered
‘; aobtling®, Whils the pas mloclity ig suffiul:l'.'zli': ta epuzs burhalence and
Eaa‘bh‘Lng of the nowiersf maszs o thed i0 resamdlss a boiling ligold, 1% '

in, ngiwprEhelass, low eBoush zo that thers %s ralstively M ttln eobwain-

mont of fhe powder In the passs dissharsing frow ke rasetors  With

A

lensg~ghasy Plnidlivakion, a peande-lfquid level 1w ezbabll chad bebwas:
the Fluridized onas end the gea specw Abera 1.

1ke direct spplication of dspme-goesz fluldizs>ion in The oo
. meralel :p!‘ﬁﬂ.'-.lﬂt:luﬂ of ap'.nth&tiu hydrogarbonz dg atl the wore fmrackiesl
when it 1o dwairsd bo pasa the symibesls gas tiwough the Teaskor at Log

veleeltlas, (s influsres of gan eomfrastien ém £luidizetion im persi- '
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sulorly narkad at low gas velositices, Tha asolraetion of carbon mon-

1 oigo and hydvosan wolocules inta Tavar ¥t lavgor moleeulay of hyrtro-

BRI,

rh

carhone, &g thesa gasss braml up threoaueh & owugy of 2gialyak, tToatas

ansvan Fluidizallon 2long $he vertiesl diuenaion of kLo Teatbor.  lhaa,

- i

ir she vieinity of Lhe Sottom of Sha ressfor wtare ko syniheale gea i

i Intredused, the ¢steiyat mams iz in = ey flnld ame "t-:urhulﬂnt ghata
whick diminishos as the Teachion guses smvend undil the ugpes parii on
ol the sass of catalysd pomder 1s comperatlvely quisacents Tasause of
tas ¥evy low gas welooltr fn fhe uppar portien of the mama, thers ie n :
tanfency for the mees te oo deeerglod, 1. 3., bha cebalyst mess
tends o paclk and foum chanmela throtsn whics the Fo=az sgospe withoud
wgking 1roper contact vith £he netal:,rét. Merkod Panpearature A{ffer-
arnoes Bfe tbaervabile In thw wposr and lowsr porticns of toa calatyrat
meads  Th 15 ez IF the [20fd resciior mone wore AMwicel fote two pop
tiomg havlng 11%t2e mdxing of thelr powdored mossss.  fhis tenisyey ook g
only ellifles Bhe prine purosas of employing Luidizatton, whi.::h ip to |
ngiateln unlfers tamparators Shroughoni tha reagtilon wome, but slso
mekas heat branpfor to coollsg =urfacas Hapessd within the upper oor-
flon of the =eactlon sz very pogr.

Those opereticm=l obataclas ave oveTow atl adciticmal ad-
| ventagea raallzad when, ag wo hevs dtagoverad, Liquid igdeocarbons Ta-
oovarad {eom the Teaclion Eazea £ra injeeled into fhe reestion mona apd
ravaperdmad by contect witl the hot catelyat pﬂ:‘_ﬂur to prorida safid -
elont gamm be giualize Tlaldization ard sinmltabsously to mbsorb sub-
ghanbial quentities of hagh Prem the Twanfion zono.

To elarify Lferthar the cperotion of Q".Jl‘.pr&t'-ﬂaﬂ, rafabanics is
mades to & typieal arbodimeut Teprassubod dlagrammptically in the draming
eftacked to dniz apaedfication,

Brotheals zua onbars the mastor 1 throush Mre 2 sad pageen

up throvgh & fluldized mese of powdarsd irvom culbelyst mhich hoeg o

pEendo=ligquid lavel Fe Tie pgeundo-3lgnid level 15 the raglan wherein

_g'l__
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tha bolk of ths reavtion zasea Loeomyn dizengarad Fom the cormf pited
rovalyat pries $o wscope frow the Tosobors Mo reaplion zazas cETTying
2 1imited quantity of ontalyst vowler flow ous thratgh _pi;c; £ ond ateen
mmnerator 5 or sscivelswl heat mamover ints sererater Ge  Tho 12 puadied
zaeticn of the reactlon vrofvots is wltbhdresn from scparator b bhrongh
pips T while tho wncomdsnzse fvuetion passes Svorksad through pipe 8 to
Tanovery plant 4 vhersin varfous ligaid hpireesrbon products are sape-
rated ond wlthdeown as ahown ol i0 smd ;aaidu.al mmeondenzabls sasow,
ebiefly earbon dlewdda, Brs wapiad ab Il oy Gamizac rq't‘r.}pDI‘.'!'»idz'.l.i.‘rf
Shese gease may ho reburned to the semarator (nat akeamn ) Por the pros
dunfion of wynihesis zuz. Pmp 12 ia usad ko injset ligeia bydrosarhons
1nboe the Teneter Ghrough a mulelpliolty of walved inletz 5 The Ligwdd
la profarably atemized zo that 1f i= Inirsdigtoly comvertsd to wapor

*itein the nesy of fInidized oatelysi. Tt w1l be mobed bthat while the

Ravceniing renckion gas dimintskes in volwoe along t4s verticsl dimension |

of the Tsaeior, the volums of thy vapess TTOm tho injeeted Miguid hydeo-

bl

carbonz incraasas so thab & eonponasiing effsct 1o veslizmod with the
ragult thet fhove iz o faivly wdfom rabs of flciddzetlen Along She
entire helght of fhe resction pegs, Thia ?geﬁarally uniferg condftion of

Tluldiky end turbulenss pemo bz the sibainment of veTy asnslilve Fharmg]

roguiaticn, f. ., varietions of g Eittls az 57 fo 1Y o within e
| vesetion mage sre ayoldeds Koroover, good fluidizetion mokes possibls a

‘ relalbively fgh rate of hast trensfar fran the Tesstion wess to the seal-;

1ag aurface, mopresstlied aa coil 1d. Covioualy, emy :Lm_:ira'aram.aut In %he-

. orate of hest branafar 18 wangtetabls indc & radustion ia the atza of

the aqulpment and thias in burn 1s gn inpertast oonalderetlor fn oommgse

¢lul egoretions,. In addidion, dha intradveticn ewnd wTanarization of ldg-

id hydreearbons provids & very ocnTenlent ard ﬁi:‘actiuul vroosdure fop

¢ rewoving comaldsrebles guaatitlas of erotberdic emsrsy frae the Tesetioo
| wons. fis & metisr of taobt, ps bave Tomd thes 14 1p pazibtls ke chooags

- opeTebing eonditions =a that ihe eptive bagb of wsaction may be borns

_5_
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mif of bhe reacisr by the caaetion poees amd wEpcrizmed liguld hydro-

carianas.  Ondar sush condi4lens, s soolins apil bLf o athar emitable

bast axchange device wilbin tha regetar 1wy b elirtratad. Ao shomo

l1n ®as demwlng, B voriion of the umnondenzad sesetian araducts ors nled
frew pire & ond wetummed by wmy of vipe 15 amd oiewsr IE to the repoioe

Tor the Turther eonveraion of raaldusl sEraon weneride snd hyiroman

Into hvirccarbom produeais, Yo prafa? o poaz thass gasaz Bhrongh =
acndenasr in ordsr o ﬁre-:ipitnte acather Zravtion of Iiguld hydreest
bome and o remove mater of pescbion rier to yaturoing .'tham whrongh
blower 16 to the regetor 1. This pamités tha resyeling of = graster
proportlon of the unoonvertod systhasie ges thes ig pu..s;sihla when the .
Tigrafiadle hydrocartor produnta and wadar of rasetion are not Yermorec
from tola streams Alternatively, the reeyels pes may ba dremn 1wvom ;
1inz 11 atter the mawicns Sydrosarhon p:l'u'd_lif.‘.:"ta hevo heen sepavetsd in
thy recovery piant 9. For the pu':paﬂ.aa ofour torention, it iz oot
medagary t0 Pedyels auy zaz a$ all to bhe woastor; ull of none of bhe
TosyFels god pwy ba pub theough the generabor Iarrl.- wha produetion of appe-
bheale cad.

I% #iill be noted that opr pmness. doaa nok neosasltete the

sugbaraome ord expansiva gas-solid sapnvebors, like eyelomas op Gobbrsly

praclpitalora;, wilch ara cumant:l.l;.m&l aegongzoities of flull systemsx io-
wrekyving the cirowlatioy of szlids or of diapsrsa~phtnss aystans invelving
the blowlng of =okida throus a reochor. 9 unaTeldebly swmell propor- I
tlon of eatalyst powds» whickh lesves She reactor by sntraimisnt in ihe
Teastion gassz la plﬂlﬁ;ﬂ down, with tha Liquii hydrocarbong in saparsdar
& mnd tha colbalyet~uil =lurry ia pum_‘paﬂ_haﬁlc' t.': ‘e recetor, TP &g-
sloed, 2 eyolome or offier sopareboy of ToTy giuple fesign Mgy be placad
at tha outlet of vemctor 1 to raturn kha BOYE of the antrairad catelyat

direetly to the rasctor) the colakpsb romedning suspended in the Te—

setion gessn woult be coupht in sspavabeor & 4s Lhes alvesdy boon ex—

alainad. i



' won monost de and hydrogan are presgnl in the Tacysie oz in the rotio of

© gstaraos Loab 4% a rade of the owder of TU,000,000 Batalis par hotrs
" aed a% a tompsrelure of 600" B, tnder theze crerabing eonditioms, tha

* pev seeondy with mick a gss welociky thare fa sufficians T dity aud
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Turtker dstalls af the procesa of onr inwshion mill be glran,
by way of exemplo, in tamms of a plact dogipned fo produse daily Hoo
barrels ol linddd hAydrocarbers, e marticilar catmlyat S-Blﬂﬂ'tﬂli.fﬁl‘
thiz plant o iron powder o wites ali vaszsd ihrengh B PO0-mesh acreen |
axd ahond Bﬁ;ﬁ pRlazas -I:.i:-:.‘eugh 9 32%-maah serasm. the latBat fraslion
has & particle cizme distribaticr of Taiarly brosd rangga. e eabeiyot |
1s subatantially Turs ive iphs whish sbowt LeD4 ot potassium ol de .
(Foll and shoub 2,08 of alupins {.\5_[15103] barre boan insorporatad 4z pro-
babaras LN @ resstor 12 fool in dimmetber snd o peerde-1fquid lgmal _
ubout 30 feet sbove the Lovtom of the Temmbor, synthssls ms hsiius e |
oerhop-moncyd de thydrogs: zatle of abank 3+ =i 2 baseratura of 5RO L
Iz fad into the reastor &f ths vatas of 22,000,000 coble faob nan darys

1
Hauyele gaa st 8 touperature of 450” Fa i-a ratummed do the roabor at
on aqual vate of fisw, Dhis racyule ges bas besn Fosgud through ooolats |
znd condanpevs which »mnome g ﬂnnaidarable.-iﬂ'ﬂl}urtiun of ths Lfgquid i

hydrosarbon profuets sud subetmniially ail the weter of resebion. gaes

geout 1:1. Liguid hydrocarbems st & temparatbure of shout 600 7, qiw
injsctad af a rasa of ¥2,000 beorale por ey into tks Tinid wWASE TG
everty digtribuied pointe to prevant flooding of tha setalyeh with oil
in ary zert of tho rasetart The tanyels séoling ofl carricn entedy=k
poFdor which hes bear truspnﬁaﬁ. out ol the reastor by entraimmens 1n
the affinsat Exeeds ok syohange surfazez ava 41 gpound #iihin the ro-
setor to fuks wp residuzl (shond 50%) exotherdie gaardy which 1g noh

tamovad by the reacbion gnsss snd vaporiged réeyels oil. The comsbos
The syanthesla in aordnetnd at s prezauro of 280 pounds DeT aguaTe Ineh
gegag flowing theough tho reschor have = 1fpaar Taledity of sbout 1 Footb

turbulares of the catolyst mags =o thad temprratura B1fFarancas of B

-?’.—
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+ for bw the sooling surdacas 1s atthgdinsd. Bealing, fhe quantity of cois-
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= i
' 1iEi1a 25 5':' to 10Y Pu 2ve avoided ard a gasislaebory raba of heas irang-

iyt eerriad ovt oy enlrairmant sqd Iagedving replacowsnt in the ressiop
iz emali. _ﬂ the forageing, refeoTonces to gad Tolumas are for ztwes at

standerd condiiions.,

the Mquwid profust of Lhis fimd eabalysi Plant comprdesg

avout HOE of hydrocarbore boilirs in the gmzelive range, i. a., & Cege-

blon sterting with hyirsearbong of fonr gotbor atome ond anding ot a
; boiilpg polul af 4009 ¥., and ahout £20% of bydrocurlons bedling sbova

; 4009 T,

The astalyst snploysd {n our Jroosss ia an sssswtdal condrdb-
, ublog fecton Zor ccmmsroial creTability.  vom this Tiawpcinh, we prafer
e uma leon estalyet althouszk estelyata of Hha Sther redals of Lhe {pon
ETouny Tize, codali and fieXsl, fre well svitad to oo arogean end, in
.eertain irgtances, mar o®fay sons advan'téuaaé:' omar 1rem. "Te cafslyah iz
prodondnantly, L. as, abt lsest 0%, & motel or & mivinss of metsls of
the dren group. W ove, of ocobree, awere thas werd ous Framaters and
_aw* vatora ray ba adr,,e-a to the iron proup matels ir miqcs pRepariions,

! fa g. mod mows Buian 20%, La modlty the hydérocoarbom synbheslis maosfion _
ant ¥hereby bu yisld diTerent hydroosrbon PRoire b, auuﬁ rremoters ag

i ecmpounds of ikl and alkaline earth metals, the uz:[das of &1danimm
and siliaoon, and saita of zr.c::l;ﬂ:u;nm apd ehromiioe way e supleyad, Inag-
‘wneh a3 bolk componswbs of mynihewsig sas, Tiza, kytregen and carben mon- !
;' cxlds, 8re atronz refusing Nganun, hhe pa'a'darsd cauaﬂst e]"_argarl o tha
TaEEToT 'fua*_,' be din e rarm of any Taedily re.ﬂuciale pomESund or tompounda
.’ of motaly =f the 1ron group.

Thy powdsrad ecbplyal wasd. in oy yr'oéasa la of b #e=a o,

merey #ocurataly sbated, of suoh pertiols olme distriauniian thet, wdap
1 .

;the Teasllon conditlons preveiling in fhs':*aafstc-r, e zuasa Drasing up

thraugh A hed of the powder #1417 rerdsr it Flric, Tadle powders which

aro Tolasivaly cooras or Teletdvely 3ines mey ts uaed ig 20y CAEAE, Wa

i
-8 ‘
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goaroTally chooze 200- to JOC-mosh powdsra, Such vpewdscs prafersbly hove

u predominopt freedion, say 052, passing throush o $8N-mash acrsan and

<

. the pavtiele wizes 1n this fracticn are dlubriduSed over a fatrly broad

S

rengae  Ingiead of puiverizlrg fhe estalyet fteslf, bhe esteiptie rota-
il may be Asprolitad by hoown tachriques on finely Aivided, foerd sup-
oozhe liks Alatavnegei:a zanth,y  Aecoxdingly, oowdaTod omtalyabs sultable
for cir flulé srnikesiz proesss embrece both tho unguppordsd and the
BURTOTTal tioes,

& vary dmporbant featurs of tho proesas of our invertion ia
1%y gregs INeaxibdlity Fhich regilly oelwdis oparaiing verlalicos to

Field varicuy Malritutions of liquié hydrocarben produets. Thus, when

Cwex anzstlintza are 1n damand, the retvelv oll why be fraciiorased so as

bo dram oif sny hoary, @er-1ike predacts whiclh may be presente  Hoder
0T circumsbances, it mAay bo dssipabls ..D raayels tha ]:;aa'wisr Aydro-
oarbona elne: thess tend io ba cc.l’t-‘i'artad fo e resstor irdo loger rofl-
ing piwduets and, sraondingly, inemoass the yield of Liquid h:.rdrﬂearboné
In tha_.gaaﬂiliﬁe rauge s ih :Lé theraTors clzar that by simyle fractionsh-
.’Lng meane, inberoesed im tha moyrsie odl lins, he fi.m produst dafrdi-

bution mey ba slterad to suli persienar okjechives.

It ia gorerally advigshle to Tagenorabe the eatslrat ab suan

L rEbay olther porlodiaslly or wonsipponsly, as ©9 Dalnvelr, the ¢akalrst

. in the synthenis vastbor at fodriy censtand oud nigh acifvitys Thies mey

i
i
|
i
.

T

| ha s¢complished b7 froaking the ceatelyst waich Zeavas The ressber by

aatralonerl fn tha effluent gesse end iz racaverad us -an ol slupTy.

o

P Adlvarngbively, vatelyst powdesr may he @rainad Lrom 3he reaetor dheovgh a

: céraw-off plps baving ike lolet in ths fluld Taeebor below the peoudo-

itguid level. Ik sithew caam, the sithdrerm vatalyst fa ireated, & z.,
wlth hydrogen wnder fInidisipe and measting coniltions, to TemoTs any
potzems or deastirating subs'tan-::eé dopoaited on the cotulyed partlelss.
Whon wer-lika products secumolate on the ecafelyet paviiaoles, they rms'_bﬂ,.

rocoraTad by extracting the fovled sstalorst with awitabla sclvends Ad-

_9._
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i % the catalsyst iy reviviflizd br azbraztion onddor othsr traatﬁanﬁ, it
f i returned o tho fluid veaclor used foo the ayntiosls of hylrcoarbong s
. Ly Tha Sarw, licuid hygrunurbnns} w5 Tean hydrocarbon mota-

¢ mdos of rat losa then 4 parbes akeinz, The Liarld vecovered from oue

eynihaiie provsys may contaln varving vuanbitiss of oxyrenated hydeo-

aarhona aﬁnh a3 alcokpla, bub thess oorgunased fompornts wlll ususily
4 Baquct %o lasa Shan 10§« The roueondensablo fometion of the pagefion
prodiets, Ineluding earbon Gloxide, mathena, ebhylens, abde, may Lo ra-
arxlod to the gensrater for Lha sredustion of svobthosols gaz, or 1t ney
sbherwisze ba ufiliged,

iha foregolng cegeription ang axamle are [pkemdsd ko ba illua-E
iretlve only. Tha seversl modifications of anr invantion, shleh wilt ba
pparent to thoso sH1lsd in $he art apg mhich ecuform to the spizi: of

tte invenilom, sre . fo Es gonafderod within Sho atepa of the ¢lmimae
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Tire egbodiment=s of the Invention in which an sxcluaive

properly or privilege is glelmed are defined an follows!

l. & procszs for effecting eetalytie hydrogenstlon of
earbon monoxdde by Teoebion with hydrogen durdng paseage through a
Mazg of fluicized powdersd gynbthesis sebalyst dispossd in & vertiesl
reaction zore whersin the catalyst iz madntadned in a state of demas
phase fluidizebion by the action of the paseous fiuid rising there-
through, the velotity of sald gaseous Lluld being sufficiently low
s vhat there Ia relabively littim sntreinnent of sald powdsred
satalyst in the gases discharging frow ssid resction zone, whigh
conprises cantlonsusly introducclﬁg sarbon monoxide and hydrogen as
geseous reachania to the lower portion of fgid zone &b a predebermined
rate, peooing the so-introduced resctarts spwardly throvgh said mage
under predotarmined conditions of teupersbure sof preysurs such that
aald reagtants sve suhsbantlally converced Into compoumds of hlgher
mplecnlar welght with sobstantlal volume combracticn of sald gaseous
reacbants as they procoed therethrough, injesting added vaporizabls
Iiquid Into wald reaction mixture 26 & pa.uraiitr of succeeding pointa
apaged apsrt iz the direction of resctant travel through the cabalyst
maaes, and repulshine the amount of vaporiﬁ'able Liquld Injeoted 50 ax
to eompensabe for ssid conbractien and msintain snbstentially even

. Elnddizstion of a=lf catalyst alomg the vertiesl dimension of zald

reaction mones.
Zs 4 procesa for effecting cacalytde ydropmetdon of eavbon
woroxide by reaction with hydrogen to produes hydrosarbons during pasg-

ege through & mees of flwldized powdared synthesds cabalyst dlsposed in

& vertlnsl reacticon zone wheredn the catalyat iz medobained in & ghtake
of desse phase fluidization by the action of the gaseous fluld rising
therethrough, the velocity of sald gasecis fluid bsing sufficlently
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low ac that thers iz relatively littla emtrebmment f said powtered
catalyst in t‘na'gnaas disusharging fron sald reaction l_.roﬁm, which
compriges sonbimwously Introdusing ca.;-}:gn_mﬁumdde and hpdrogen as

gaseous reackanta to the lowsr portion of sald mone & & redebermined

- retey paaging the se-introduced remctanis upwerdly through sald mess

hdei predetermined conditions of tetmparsbore and pressore auch thet
said reactants sre svbatantially convert=d into hydracarbons with
subsbantial volume covtbractica of sald goseous reactents ko they
procesd therethrough, ecomilmucusly removing from the reactlor zens an
effluent atyeam comprising oermally liaqeid hydrocarbons, separabing
Trom =zid sbtreem Mgufd hydrecarbons veporimabls under bhe conditdsna
prevailing within said reeetion sone, injecting sc-separsted hydro~
carbonz dnto said reaction mixture ot & plorality of succoeding poiuts
gpaeed apart In the direchion of reackant travael through the cebalyat
wass, and regulskbing the amount of hyﬂméarlxm.a ipjecied ac as to
zompensabe for sald conbraction snd hedigbuin sababantislly even fhuidi-
gation of gadd cetalyet along the verticel dimension of said peaction
FONE . h

Je A proomsa for coffeciing na’bzﬁﬁiu byrdrogenat Lom nf
carton penoxide by reapbion wiih hydrogen to mredice hydrocerbong
during paseege through a masa of fluidized powdered iron eatalysh dis-
poaed 1o & vexticsl resekion sone whevein the catalyst is msintedned
in a ghate of danae phase Llniddzatien by the action of the gaseocus
fInid rising therethrongh, the welocliy of sald garecus fluid bedng
sofficlemtly low o that there is relatdively little eptralyment of
seld powdered cotelyst in the gapes diauh#ging Erom gadd reachion
sone, widch otuprises conbinuously iﬂt-mﬁuc:lng carhon Monodde and
hydrogen #s gesspua Tesctanta to the lowed portiom of sald zene 3t &

predebermined race, pasaiog the ss-iviroduced reactants upwardly
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tnrongh sald masa st 5 beuperaturs of abouk G0PF, and under a {resaure :

of obeut 250 pounda sudn thabk said reactants are subslaniially cob-
verted ioto hydrocsrbons with subgbextisl velnms gongraction of zaid
gaosous reastants as they procsed thersthoough, contdauounaly Demoving
from the reastion mons 2a effiuent stream comprising normslly liquid
hydrocarbons, separabing from sgid streme ldoguid hydrocarbons vapor-
isable wader the tondtilons preveiling withdn swid reaction %oas,
injecting so~aseparabed bydrocarbons libo s=aid reschdlon mixture =2k a
plurality of succeeding peimts spaced spert in the dirwetico of
poscbant travel threvgh the vatalyst masa, and regilating the ammmb
of hydrocarbuns injected 52 &5 Yo compensate for gald contraction and
maimbedn subsbanbislly even fluidizabion of seid cstalyst slong bhe
vertiesl dimension of SEld reactien snes

4o A process for affecting catzlptic hrdrogenaticn of
parbon monowlds by reaction with lydrogen éuring passape through &
mags of fluidized powdsred symthesis casalyat dispossd in combact with
capling surtaves it & verkical reaction sene wherein the satalyst 1s
axintained in & shabe of Gense phnse Fluidisstion by the sctiom of the
qumevus £lwid vising thersthrough, the velooity of sald geseons fiuld
yedny suPficiently low o that bhere 18 ralabively Httla embralonant
;:nf gald powiersd ostalyst in the gaaed digeharging from said resctlen
sane, which comprisen ponkinneusly intTodueing carbon nmmzﬂ.;la and
Wdrogen 4a gogeous reactants o the lowsr poriicn of azid zens &L &
predetermined reho, pasging the semdntroduced reschants upwerdly
throngh sald mags wider predeberuined mndﬁinna of temperature amd
predsurs suoh that seid reactants are Mially converted into
compounds of higher molecvler welght with albstantial volume conbrao—
tlon af sald gagpous resptanty as they procesd therethrough, injecting

a vaporizable liguid inte szid resctlion wxinre et 2 plurality of
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) sucesading phinks spaced spart in whe direction of reactenb travel

tarcugh the cabalyst mass, and regulating the anowt of vaperizabie
Liguid injecied s as vo cowpensabe for gald conbrsciicn and to maine
tain & substantially uniform Iinssr veleclty of paswsug flow of sbout
1 foot per second bheough B;&id eetalysl wags Lhereby premetlng & uni-
. fommly nigh rate of heat trangfer 4o the cooling surfaces in contach
| with sald fiuldized cabalyat,
i 5. A proeees for offecting catalytle hpdrogenstisn of
carpon Nenoxides by reactlon with hydrogen to prodece hydrpesrbons
during passage through a mass of fluidized powdered synthesls cabalyas
disposed in & verbiasd reaction zonme whersin the cataiyst Lz maintained |

in & state of donse phaas fhﬂ.ﬂiz&hion oy the acbion of the goseous
fluid rising therathrough, $he volocity of sifd gagesus Finld being :
suffloietsly low oo thut there 1s .I‘vblﬂiivaiy' Iitile spbraimment of said |
pevidered cabalyst in the geses discharging from ezid reaction zone,

which compedses continueusly introduciag carbon menoxide md Mydrogen

nd gramy reactanda te Whe Lower portion of said mne ab -a predetor—

mined rabe, pasying the so-dmtroduced reactants upwardly through eaid

: mams under predetermined conditions of fempersture ard pressure such
that =aid resctents are subatemflally coltverted :T_rrt.v brdreearoons wih
aubatantial vﬁlune contraction of seld gazeomz reactanis ag they

I procsed thersbhrowgh, rentimonsly rewswloy frow the reactien =mans m
sffluent stresm compriming nermelly liguid hydrocarbons, separsting
from mald atresm liquid hydrocerbons mpn’ria_able wnder the conditiens
preverling within sald reactien cone, i:lj;.nt:j.ﬁ.g aogepareted hpdro-
earbons lote asld reaction mixtore of A pl\i_rality of succeeding polnis
apeced apart in the divection of resctant travel through the eabalyst

¢omngH, And regulsting the smewit of lhydropcarbons injected o as to

oompsnezte for seld ceatraction and to malntaln & svibetantizlly wniform




iy

lirear velocity of peseous flow of sbowt 1 fool per second through
anid cabalyzt mwass bthereby promoding a wnifolrmly high rete of heat

2795173

transfer to the cooling surfaces dn contzet with safd finfdized

catalysh.

g
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