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Thia inventlon reliztes te the mummfaniure of hvdroe-
cartens by vonction badwesr perbon wmonoxids and hydrogen.

#hen mixtures of carbon moneslis snd hydvousn ara
heatsd ab s guitabis temperaturs iu the presence of
gtronply hydrogenching eatalysts, Aif favent mroduets
are formed aceording o the sonditlens arployed. Thug
Bt relatively vigh tewmperaturer and under stmeavharic
preasurs, methane is preduced dn lsrge quanbitise, whils
8t lowor fTewperaburss norgally 1fgvid bdrosarchone ars
the maln proedacts. Tor pxumple, weing 2 nlslel catalyrat,
at termapatnras of 250Y ¢n 350%, mathane iz preduced,
whilla 8t bemporeabures of 1800 go 1200, nornelly ldguid
wydrecarbons 2rs tha main products,

Thars 13, howevsre, one diiffienity wiich arlses in
carrriog oul the svnshe*ia ol uﬂrmally ilgeid hpdrccarbons
Tironn carhan monexlda and hyiragen., T8 is fourd that the
catelzet nzad graduelly icses its lnttis aﬁﬁivify aul
after & mors or lose short nerlod begoman ﬂnmmerdimlly
uaelons snd wues he reganepstsad, It 1a belisved that
thias gpredual polaoning of ths.natalyst 1d due, at lesst
in large pari, to the dapusitiun or ferretlon thereson of

Wer~ilke matartals whien reduna Lhe aotive awrfass sysilahia

P satalralng the resctieon.

12 Canadian Apmlicetion 3.Hc., 451857 fiied 16th
April 1938, a procesz 1s dysoribet 1ia wrich the srnthaaia
of hydrocarhons from carbon monoride nwd hydrogen s uarried b
under gn absolute pressurs below atmospheric, eapecialliy g
rrezeure belor phout 0,26 atmeaphare, for exampls Q.1 chmoaphers,
in grder o prolong tﬁe aetive 11fe of the satalysy.
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dergeding Yo Y nresent invention the roestion is
carrled it undar an absoluto pressure whic? 48 &t the
leaat normelly chiovo 0.5 etmoaphers, byt <rhich is pericdicaliily
rofuosd bo below 0.5 aimosphese. By thiz wouna more matepial
7y ha traated in an apparstus of any mivan 3lze than when the
reactiom de comriad sul utlrely under o Jow sbaoluts prescura.
I oeurrying out the new process the reactlon magy
wich edvsnvoge bo aliowed to procssd undsre about atmospherie
Frasgwre or 4 highsr prosaure witkil the agtivity of {hs
catalyet, 2ol nonsequently the »aty ab which tha hydroenrbons
cre formed and the hydrosarhon nontent of the Zaees and vapoura
leaving the reaction zone, begln to fall off; he abeoluts
hrogaure in the aspperatus may dhon ba reduced, praferably
0 between G.25 and 6.1 nimouvhors op lowar, untdl the catalyst
hug aufficilentlsy recovered it aiivity, whersupon the abaoluta
ﬁreeaure maYy azain be raisad to s value ln tha nelgbbeurhood
of atmogpherle 1mesaurs or highes.
Altacuzh it Qs oraforred to ocontinus rasging the
reagtant geses over or through the catilyeh Aurdpg the
low proastrs verleds, a0 #s not Lo 1ntér?upt aomplataly
the prodfuction of myircoarbons, this 1z nok gaseutinl.
For exawpls, the panstapnt gager may e repleced by relatlivaly
1ﬁart ERIEB CF Vapmurz, #.3. wltrogen Er Bhean, Jinee the
regensration of tha eeielyst 1a faeilltoted by & Plow of
489, whetler resctant gax or an dners BRE &7 wapaur, it ie
betinr £0 malntuln e stress of pesctent arp oth:sr gona rathee
Then £0 interrupt the Flow of gas durlng the low pressure
revied, although this may be dene 4f duslred whother or not

Ehe veaztant gnsen sre reploces oy lnert geaea or rapoura.
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Poafepably thoe gynbbzols o carstsd ous s the
prazence of o &£iluant wierehy the partial pressure of
the roastanks and producte, dexirsd and/or undsalrad,
in reduced. Pop exenple, the csrbon monoxide and hydpogen
may, welore spbording Lhe reacbion zone, te A4lutod with
anitrogen o bDetlbar o541l wth = gae or vapour which s
ehermically ralated to the czrbon monoxids or the kydrogen,
for Inatance carboan diocxide or eteam or hydrocarbon g2aea
or VAPNITs . Tha ailuent muF; if desired, comprize hpdrds
zarbens preduced from carben monoxlds and byirogen in an
oariier stage or speratlon. Tha amonat of dilusnt sy,
For prenpla, be 1§, 2, 5 or 1D or nore pars by volume
For ezoh part of narbor wmonoxilde.

The condltions erployed in ths 2ysthhesis depend on
tha mroducta whilck dys dsaiﬁﬂd, Aa autslivetns there may
he emplayad mefale of Group 8. Por exampls cobalt and
iran ares particnlarly useful when 1% is danivsd to produse
merwally llguid hydrossrbons, whils nicksel ia wost velusble
when mifharte la do o nredoeed, The catalydte may, fopr
sxamnle, be astlveted with alumina, $horia, magﬁesia,
gina oxlda op otner activeting agenis.  Thz catzlysts,
whether alons or mised with cther estnlysts or with
aehivating sponbs, way bo soployad lp ésspclation sith
& carrisr: Top oXanple ther way be depopliad on charensl,
alllea gel, pumlco, asbesion or She lika. on the othew
hand, s=lf-supporting osatalyst masnas ﬁaw'be thed ¥tk
advantege, ard i particnlar a apscilal pickelenluming
or similar catalrst prepared in tho cold as deacribsed In

Gamadian Applicatlon 8.No. 435197 filed 2lat Ootober 1954
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ia parbisuleriy nselfi? fPor aoking coihano: armlogonn
mothods oF maiing Iren and sspecislly cobals séatialyate
may Lo edophed whan newnally liguid hydoocarbons spe H0
be the mrlin productka.

The fawzpaturs emplarad A, For eramplo, Yo heotweon
1509 snd 300%1. rmd 1ithe whe este Fei bEn? awacd tsmperatura

dzuands oa Eha peadtucks reguired. For amanils, when amploy-

ing nn sevivatsd gebals aodslvad Lo prodaes normslly liguid

iydroaselons o bodperaturs of $he order of 1807 2e So090.

mar Lo ownloyed, hile sloflsr srodeots Svs sveduess uzlng
an eptlwatsed Apda falalyat st hopparsbopen dn ths neighbhour-
hood of 2507, On bhe otbey kRaed, whet it 12 dssirgd to
arofduce matbang o nlefel-almina sataiysth may ba amploysd
st = tomperatere of, for exacpls, about sneY0,

The Lydroget and carbon swonoexide im the inlidial Zaa
mixbhre nmy Be predent in Spproditmbely sogual ssconts,
but preferably an sivsass of Aeivosen is uaad, Tror example
good repulis ure ohfzfued by un i oo s snch n;ﬁra e
a3 cavhon moncxlds by voluns, but nixiurces cantﬂining a%lil
higror procorclons of hrrdomien, for exewpls Lhieo or Fodr
times o soneh hydeopon se aarhon ronaxida, maw he uped 1F
Sazlied, Gonmnally mpasiing, bhe highﬁr e proporilon

of hyidrogan tha prentar tha tandamoy o producs methane.

Ihua an iowresse in ths pronostion of nlrogsn wmay Wit

Rdrantzio ba accorpanled by s doroiee Lo bhe vemporaturs
employed 12 16 Is dasived 4o produnc norms iy tiguid hydrn—
carhons, A Geereass tn the proporiion of- trdrogsn tends to

incrense thz proporticn of uneaturated hydrooarbona wroduced,
The pazntion may, fer sxamplec, To earrisd oud Lag

PeEaing tho gus nlEbures Lhrough heaabed bubisa coatelaing
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the oatalyvat. Prafoerably the dimsnziona amd straskure

pf the fubos ave guol that 8 high degras of tusaplencs

da lrmparted ka LAr gEs 80 oas ko ensure good conbact

batwean Ehn phy Al bhe catalzet sz #¢ amaursz affiglsnt
baatliny thioguphost the gaa aixiars, Por sxamnle nela-
tlvely nerrow bnhoz may ba ysed wlth o high rate of gas
flow, orF mzzagg of cebalwab mey Do o dlansand o3 £o braak
up the gan stresm. i similap effect'may b athalned by
ingarking halfies oy suitoble Interwein aleng the lenghh
of tha reechion tuha. LT dmaived tha insordlor of the
reacticn tute andfor suoy beiilsea condsined fhemain Ay
be madso of or iined with A eatalysic mabal. Iinstaed

of tmboee threo moy s Byed pasction nonwa Ry PR =R
orougesautlon or any s har sultohle tyno of appRratim.

The gre oey e eubiscted %o i uingls passage tirough
tha redction zone, gapeelslly wher it iz dosired Lo produce
maihana. Hewewar, whep norxmaliy 1icuid bhydrocarboms mre
to b protuced, and therefcore Lower tempersiures sre
emploged, thy roactlon mar proceed nomsvhng mors slowly
and it way thereforo e advisable to cubiest Lhe zas

mixtura vapeakodly Fo the resctlion condliflons aitbow L=2

pzesing i Ehvough 4 nrmber of vraptiorn fonmg op by recyaliing

it through & singlo zancticn mone. Between the sugaeeasive
pasanges throngh $he veantisc rones oo befween sucoszuive
eycles in & recyeliag procesy normelly liguld hydrosarbons

may be condensed mt of the gar wmiztuve and &o veroved,

1f dealved o sorbtain propertion 5f aush nopmmlly 1lgnid

bydrocarbens muy be allowed Su remain in the 255 nlxsurs

or way bs reburmed Lheraio to ted an A1 iuaent.
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éhe follening ¥xamples illustrata the inventicn withent

in sny wey Limiting it.
Brarpla 1.

Parbon mosexide wizad with twice i1ts volipme gf hydrogen,
and w1lth or ~?+rn T hhrew tisos if0 volure of stesm ap of
carhon dioxilde, in psesed under etmvepheric Drossure through
8 bube which is beated to 1809, snd whieh contains = catalyet
eEex consiating of cﬂﬁalt aabiveted wlth thovia. Whern aftap
2 number of hours the properflon of hydrocarbons in the gacex
sud vapoursy laavjhg the rouctlen zone negins to drop spnreaclably,
Ehe pressuTe on tlw geges masxing throngh the resction sons 1ip
raduged to .1 atwmosphera. T perdied of low prassups reguirad
to vanekivaly the osatelyab st oo determined for wszch repticular
cree, dzperdlng ca 1t does om the ustore of the fuy mlxture,
the progpertloes of Lhz usta;yﬂﬁ, snd fike bhsr renntlon eomne
giticns. Heually it ta shork as compared with the perlod of
eindng at normal presavre. e gessa snd vanouns lnaving the
reactlion zong during voth nerwal and low Presavre pardoda are
eecled, aud ths greater par: of thae hypiravnrbons Formed 1g
coadenged, The gases tod vapoirs ramaining, eonaisting.fur
the most part of unehanged carton romoxide and hydrogen,
tugeﬁhﬂr with the dilwent 1f aveh 2a aad, with aome light
hydrogarbuus amd w=ually 8 littie carhen 3inkide formed in the
reactlon, sre wlzal with fresh covbon monoxide and haydpogen
and again pasaed over the patalyot,

Eﬁagﬁle .

ﬁ&rbon wonozide wizad with twice 1%s volupe of hydrogen
&rl throe fices 14z velume of dtesm ie veweed over a gobelb~
thirda ocetslval co desevibed in Exampls 1, han tha zotbivity

o Eho eatalyaw, ss indlanted Ly Lhe proportion ol . hydrocerbone

W
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in fthe guses and varpours leaving bhe reaction mone, Emg‘i{ns
Lo Fall off, Lhe supply of carbon nenoxtdes ond hydrogen 49
interrvpied, and only ateam, vndsr a sreasuve of (.1 atmesphers,
iz pas=ed Iln soniaoeh with the cotalysht to rostore 1ts schiviby.
¥hon the Actizity of the vabuwlyed bag bean reatored the
rezetliom-reactivation orele is started afresh,

Baving déseribon wy Invenlleon, whot I desire to

gacura oy Latiezrs DPatent le:-
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i. Provtess for the msaufasture of hydrocarhona by
reaction between earbon monoxides and hydrogen in the prescoce
uf = hydrogousting catelyst, wherein the absolvte pressure in
the rTepction zZone iz normally above 0.5 steosphere but is
periodically reduced to btelow 0.5 stmoachere.

£. ZFrocess for the wenufacture of nydrocarbons by
reacticn botween carbon monozlde and hydrogen in the ETesencs
of 8 hydrogenating eatalyet, wherein the shsoluts pressure
iz the Tecctiorn Zope 19 normally of the order of one aimosphare,
btut ie periodicelly reduced to between 0.1 end 0.25 stwospheTe.

3. Frogess fur the manufacture of hydracerbong by
Toaction hatwesn carbon wonoride snd hydrogen in the Drescnés
of & hydrogenatinz ¢atalyst, wheresin the abeolute pregaure 1p
the reantion mone is mormally showe 0.5 stmosphers, but 1o
Perledionlly reduced to helow (.5 atacsnbers without interruptim:
the flow of the reactent ceees.

4. Proeceass for the menufuectime of Iydrocarhons by Tesctlon
Yetween corbon monozide and ayérogen in the presence of a
hypdrogenating satalyst, whereln the sbszeluts pregsure 1n the
Teaghblion zone ls normsllv above 0.5 stmosphere, but ie
Periodleelly reducsd to betwesn 0,1 mErd 0,55 atmpaphers withaut
interrupting the flow of the resctant gangs,

5. Procese for the merufmeture of bydroeerbons by
reactlon hetween carbon monozide snd hydrogen in the presence of
8 hydrogemating catalyst, whorein the abzolute prassure in the
reaction fome is mommally of the ovder of oms 2imosphera, bub
1a periodiezsIly reduced to below 0.5 atmosphare-withnut
Interrupting the flow of ths reactant gasesg,
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6. Proceas for the menufscture of hydrccarbons by
reaction between carhon monozide and hydrogen in the pressnce
of a hydérogeneting catalyst, wherein the absznlute preasire in
the resoction wone is mormmally of the order of ohe ebucaphers,
tut iz vericdloally redueed to betwsen 0.1 and U.25 atmosphers
withoyt Icterrupting the fIow of tIe rescteant gasea.

7. FProcess for the menwfactures of bBydrocarbons by
reacktlon hebtwesn carbon monoxlde sné hydrosen in the pireselics
of o hydrogenetins cetalyst, whersin the resotion is csrried
outk wnder a pragaures of the order of ocne stmosphers untii the
rate of reacticon beglns to fell off sppreciably, whareupon
the preseulres iz reduced o below 0.5 atmogphers wilthous
1nterruﬁting the flow of the reectant gazss, until the catslyst
gebivity is restored, and ig then raiszed o znd mailntainsd ot
its former value, and the oycle repeated.

B, Process for the manufacture of Dydroesrbone by
reactlon between carbon monexide and bhydrogsn in the presence
of a hrﬂrngén&ting catalyst, whereln the reaction is carried
out under s pressurs of the order of one atmeaphers unill the
rete of rescilon beings to fall off appreslably, whersupon
ihe pressurs ig redvced 4o betwesm 0.1 =nd 0.25 atueaphsre
without intermupting the flow of tha reaﬂfaﬁt gases, until the
eatalyst aptivity 1= restorad, and iz then ralaed $o end

maintained st its former value, and the oyeole reveated,



