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Thiz invention relefies to prosssses in whieh

gnged Of vapiurs are reacted omn the surfase of & oata-
tyas to yroGuce compemnds of highsr moiacutar wrad gt
ruar bhpe renctants) mors parhiowlarky it raletes too

magesngs Lor the produnﬁ;nn pi hydroearbon oolla

g e R i Bl e

SR

f geact*onq, 1o the nredsnss 2% n eatalgstJ af miz-

Sy

turss of gases oonialolng hydrogen and cra“nmn'—'acrnnx.m.ﬂ

and ootlopslly othor zadeons ﬁﬂﬂﬂtiubﬁstﬂ such =]

it B i

parhon-dioxide .
In carrylng ouk auch propassses the catalyst mey .

ne 1n any auisable form, suoh as in elther porous or

s DA A

solld partinles, or 2% mey ba a skolstonised maszs the
surfass of which 1z aetlvoted and whiah'ﬁﬁsa ooriaing
interstices 3o pemmit the tessage of the geses through

and meound 1%, or Lt mey Sake the fomm of metal Lurn-

ings or oblpa. It mey be nombalned in a vertical btubg
of silthsr oirenler or other erozs aantion:or-it mag be

diaposed in layssy cf aultable thickuness oﬁ'trﬁys.or"

P

slates 1n & combsiner of oylindricsl op cther share.

dueh twbez or brays oay be advansagecesly provided wlth

hest cﬁnducting dlavhramns étt&nhad to Hhe supporting
surfacs. Tt hee Bosn Pound Lo WARY uaseé'deairaﬁla to
uss B catal¥iic bed Tormed by 2 mess of grommlar mat-

_ Ewial conta_nmd 1o | varticsl tnbe nL c~TauLar armsaF
saation; indeau uhﬁs i a ﬁrefa?reﬁ arrinaemﬂn+ 1n ths-
oA of hyﬂrucurhon aynthesas, The r6anticn c@natlt-'

nante ard mxmllv nassad donnward c.ontinmmlv ovex
tl’]& ca‘tnlvat out the dlrastion of Tlow is not; Anferent

__to tha manhﬂniam of suuh pronaqsea : Eyntﬁaﬂié'veantr

._chs Df $his tyﬁe oz usualLy exotnermic =d mOTEoTar

ofben requlre closs temperasinra ﬁontrﬂl,-%nd ik, is
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negessary usnally to provide peoiing wesns fow main-
talnine fna reirsd TEMDGIRLETS . wil ek In the caae of
tpe hElrocErbon aynbhassa, amrleylng sertaia oW lrpeosmn
cataiyats, it in the relgnhowrhood of mgn T Axy eon-
atldershla inmerenss of tempersburs above the oot Lman
yolue Jor anch yeachion® CcrRUASE AR appyauiabla reduet-
jon Lo tne ylald of ee reqzirad profmota. Sntisfach-
ary redaunlts have Dean onteinad by Lthe nse of caﬁglyét
trpas sope 1€ aflimcters ip dismetor gontaining a sata-~
ivbile hed some bwe fast in dentn, but the woiume of

gas which can be tpasged by o satalybic bed of this giro
in = glven. time la gpsasarily small and it would be Fap
more sooncitivsl To employ s bad of lavpar dimansiond

1f this were poEdible. 16 l= found, howsver, that 1E
pishar the dlamoger of tng twbs or the doptk of yrial:)

tad e inecreased subatentially and the PR pf DIlow of
mae sorredponatngly lporeasad, gwarhsating of fté'antalyst
cawee wlacs. IE hLas haen nenaidered bBlinmerte thet 1T
the wolosisy of the geses gnberlng the shamhar 12 fn-
praagad auhstun%illg above Unet reguired for £ cpte~
1rbde bed two faat in deaptli, trat satislfaskory cocl-
ing ean he ebiainsd only by the wuzZe of contalnarsd #o
dimensisnad that whe ﬁaximum distence from any polot

jn toe catalyst msas to the nmearssg haat ahsqrﬁiﬁg.
surfaua iz not ovar Z.5 millmmstars;.i}s. in the caae

of easalyst contatmsd in o Tubs Lhe maxlmun whe

.diaﬁﬁhbr.wnu}d e ¥ mlilimeters. The adwntages

aained by tha incraazed veloslty of the zases and the
incrogaad depth 5f catalyst mist be offzet mgalnst the
rsduntﬁbn in -dismster -of thﬂ.tnba.

E T have found that, ot leask Initially, the ovar-
heating which Lakes place when the valocliy of Lhe
reactlion gaaaa 1# incrassec is donflned to a very

o-
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: gpnllow leyer 2l fhoe TOTer gurfoee of the eatalybie

ned. T+t appears to bs IinlSisiad o amali areas or
irprogulapitlies op projactlﬁns.an tha tormost ecatalyas
prapulcs o partickes wiich 5acama inTlamed sro S00n
E pommsicete thelr exeessHlive temﬁaratura to tho
nsJWhnﬂurinn portlons of the catalyiic @ass, This

cbeervod eflect may mersly we the oversll resuli- of

__.:__._____.;__7_‘...__‘,1__,_‘:._:.:._.._.__.,*.:.?S-.-_.._. e e e e

an intensaiy meblve chemical  reectlon betwsen the
syrthezis gpses on parbienlariy active ﬂeﬁtEra;
: Ene exsct meshapiam 1 Aifficulb, =nt &f -",:mesan"ﬁ',
i impossitis to debermlne. On the hasis ol sxreriments
% it waa'fﬁund-&aéirablﬁ to prevent = temperatura risé off
%: mers then approximatsly 54°F 1n the hottaaﬁ layar of
?' tae catmlyst. T bheve found that thld overbaating can
%_ be oraverted by at flret 1*mit1ng tha velasity of &ho

enkaring Tales o 8 aufftcienLly low valus ga that zhe

temparature rlas of 2 sy&cifiad print nr points 1n-

3
3
;
i
-3
7

o oabalyzt bed does wot increasc above a pradgtar}
minged walug, a2 determlned Ty = tharmoéuuple ot ﬁther_
sdequate Bermometris davies sultably placad,_and.
thareaftér althar covtinuwougly op in stepwlass Faghion
noressing the volecity of tha zas flow to a dasired
rate, ln sush a way to not sxanad the predetormined
tﬂmparatura of the catalgﬁt mpss. The dedirgd incraé
manta¢ dnarengs in the gas fluw rabe meF ba mads by
- hald_uontnol_ur may e gfiontad by anizable mtomatic
deviaesﬂﬁur rsgulatlng_gaﬁ.fibw antﬁatad'hy tha
'thammomatrta aav¢ca ipatalled in the catalyst bad.
_ _ Thﬂ axact nhyairal girmature of catalytin
? aurfaééa ig ﬁery glffioult to dafina wihh rarbal noy

and the eiact re chapiem which fa responalble for- the

K
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gverhsating whiszh ooceurd whon a sy ar freahly
activated cobalyst waas iz Yirat s in mervice is
dirfienlt to determing. It way be thad during uhe
rroparation of lhe sakalyat a ooriain proportion of
vary acbive catelytic csntars o &refs aree&ﬁahlished
sn addition e thoss pesponaidls for the prﬁncipal
desired regotlonm, which ars Hog causs of the ovar-
taabing. Gﬁtipnally, nne overheating may be oeused
by or logalisod on the small prejestisns o iéreg—
ularlties rafarrad o showe which are pemoved or are
penderad losd act*ve il BCEle WEY fpﬂsaiblv by mechag-
1pal aondlon or poealbly by alow Binterlﬂg} duting the
1nitial periocd when bthe gag velocity le Yow ard there
15 little or ne dm1gér of overheatlug, o that by the
bime the fall veloeity &8 atseined the surfaces of
vhe tommost granulss on wilch SThe gasos impingé Leve in .
-part, ab 1aaat ‘basamn. ranﬂareﬁ lass antl#a End puss-
1bty to an extent smoothed =nd alntersd. I 18
.alsa prcbahle thet during She psricd when the 1ow
rates of gas Tlow are EleOFBd gimilar modificaticn
- of periain very actlwe eatalyet centers and apeas -
takes ﬁlaca thronghont the entire masa of catalyat
therabty sopdltloning 4t for ths fdeslred principls
arnthesis reactlons to proceed as deslrad.
. It will -ha undaratond that trne Borrestnssa or
' Qihépwiaa-of thia theopy 1& immaterial Lo my inv&ntf
Aon whi ek, conelzbe sasentlelly in the practicnl

-applloation of my.dlsgovery that the oyerhsating of -

'.thé néﬁglﬁﬁt'whiah pesurs whan the synthasis pRses are

. pesssd ovE¥ a new or fresbly reaclveted cagalyst &b

Lthe auhsnantially full oparating Ilow rath aan b&

pﬁavantad b‘,',* stariing the Cmratﬂ.on 0[‘ a r‘ﬂ.ta’ls‘st ?Jﬂﬂ.
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with a low gas valoclty ans only later lpereading It
to Ere noymal wopldng rete sitbar gracually o
gnepwlde .

.3 nmve fourd, for example, that in hidro-
cerhon 33nuhesea that oy the application of my in~
gention 1t ig poasinls to wae A aatalybic bed 2t least
g4z foet i dsptbh wishout cansircg cvarhaating snd
without reducing the srosa-saotion of ths anntéinarﬁ
indesd I bave foupd fthat whare The pataiyst mess 38
pomteinad in fubess, 1t 55 posS gihle £o Jnereaso the
dimmetor of the tubss to at’ least one ineh or o the
erca of contaiusrs of reatlillnsar proga-gaoklicn Go an
aqulvalent 4res. '

The yleld optalnable from & single treabling
wlt 15 toms very mush ib X0SI0 of whet hae hitherto
beonn Doesible. BY wﬁy.of exgnple of the metiiod of a

carrying out my inventiom T may mantionfthat'ﬁith 8,
patalycic bad of tﬁa djmengiony given (ome inch 1n
diametay ﬁy a2ix feet in 1angthj wkers 1t. i@ desirsd

Tor work at o rabe of Tlow oif paspd of POO lltres par
bhowr, = find thal ovgyheatink is prevented *f‘whan
abbing o catelyst pess lnbo zerviee the rate of £low
13 limitad to alx Lltres per hour, then albher an lnter=

wral inm“aasaﬁ to PD Yitres peT bome, gftar ahﬂthﬂ?

o :lntmrval o 60 11tras, =f§er snophsr b0 100 litras and

"m0 an by stages unnll some two and a hall hours aiter

pne staph-of the prosess e inll rats nf 900 Lltrez
‘“4a8 been attalned, It will, hewaver, ba mxlaratood
tkat my invention is In nd way soufined to bhe pard-

$pptap dimenslona, rabes. ans: blmes mﬂntiéﬁ@d, which ara
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Ziven solely DY Way of gxampls. NHalthar 12 ths woTH-

inz of this Inventlon llmited oy ponditions of tem-

Srmm emRtamsT e

TETRTUNE O ITHSZEDS.

":_. 75 will aleo be yndepstood that my invent-
Q icn is not fonfined to apparsbue ik which the nata-
y Iyeic bed iy gontalned in rerticel tubes of ciruulaf

orces 868Tlon as deaerlbed sbove. The invention ls-

IR Py

emmally appliomble to apparatua in whick the éatglyst
pessel is of amy cther form euilable Top tha.iaquirad
gf.' reachlon. _ _

In partlenlar the caislyst may os ecutainsd

in tks antwlar gpacs Debtwssn Ewo goncantris tubse, or
aven bebween the narallsl wslls of two or wmore comn-
tatnars of other bhan eiveulm: croad-ga st lon,aronnd
pnd throgeh whilch relalning fubes oz vralla & tampéfatura
veEnlatling tinld le circulatéﬁ} I$% will alap oo undar-
stood Lhet, wherems I have stabed thet Ih a ereferrsd
smbodiment of this invezbion fha-Sﬁnthesia'gas.uoﬁ-.
tping sanbon-~moncxlda and hyd?agen, switable ged mix-
tures for cerrying on hyﬂrncaébcn ayuthezas fo waloh
this lnventlon is-aﬁplicablanay_propavly contatn ol 2o
sarbon-diozida, watar vapour, nltrogen and low mdlé-
sulay welght uydrocarbons such 98 MemBEra of methane
aeriag_and By Irwemtion la equelly erplicabls fo Theas
.al&u. '

My inventlon iz nod to be limited by BUY-
.thﬁor#'bf'tha mechanlsm of thé:raﬂctiﬂps now to-any
"epecifie éxamﬁla'which-waa gifén ﬁﬂralylfur_pﬁrpase._
.o?_illustvﬁtiqn;.hqt'Dn1y by the fcllnwiﬁg claims.in
:Fhiﬂb i wiah tﬁ-claim all novelty i:hafeﬂﬁ in.mg

'1nvaﬁfimn.
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Eavipg regerd to the foregolny droivsure, the
patent of whizh this specitioation forme pert oenlare, -
mab jeet 4o the sonditicus qresurined iz the Pateit Aok,
1%, the sxclusive sipht, privilage end Liverty of makiog,
sonotructing, waing sud vending & others o be wsef, the
invemtion us Gofined in clrds submdited by the petanteo po
follomsl-

1, ‘he mpithot of prevensing oveThenting
st & eskelyot for sxothermio rmﬁinné Debirasn

gaees which cowpriges iuitielly yassitg tho gases

_ pyer the outalyst at e flow rete subs¥aniieily bee

1o the desired frll flow zate azd _a‘nhﬂequm_ﬂ;
inereesing the vake of Fiow invercely .as a Tmetion
of tﬁ;-auturs to the desired Tull Fute.

2. Tua motkod of proveptiag overbea¥ing -
of & ocatelyst for sxoibermic Teastiens belween
gaaes wileh compaleey snitdally waveing the gymod
oyer the netmiyst et o fiow rate pobetantisdly ba=

Tow the degired full flow rate end incrensing the

oy yeto tothe deslred full rets in such increments

thet eg exesssive rise in the catelyst emperetue
i nr.umtaﬂ'.' o

3. In a catalytie ﬁn&a'_a'é"ﬁr fyn-
theatzing h;rdma:hm From. gnumua pivtares
peitatning earbon-monexide emd hydrogem, the methet
of preventing averheating of the cetalyst wWilch sompTies
initiedly p&s.sing the gageous mixture over the cetslyst
.at & fiow rade substantinlly below the desired full flow
rate tnd h&aanﬂg the flow rete 35 the deatred Tall

| rate In gaeh inpremenie thet an exvessive rise in the

optelyet tenpersture 13 prevenied.

b



4. Te process aecoxding te ol=in 2

1n snich the {uitiul ZIow rate mxd its incresiants

By af increaas are s; chosew ihet the hottest layer
_ of ¥he eatalyst will not Tiee moxe thi shouwh 54°
) _ ¥, thove 0o pnndatermimd rearficn tmﬂratuﬂr.
o o . 5. Thq petesss avecriing ﬁa elafm F 1:1

AP

¥aioh the catalyet 15 p&uular, PO, or skeloton-

ired wolid mess ervenged in = highly "g:l.ma#ea' foum,
& ' ﬁ_- fhe trocess aoserding to diela.z iy

yaich the eatelyst 1s a gremular Besp OF BUGRLY

o st

adcngated form axrenged hetween e congemtrle ople

indrioel suafeoen.




