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||water end cns vulumﬂ of 1iguid arg&nic campounds.

_ pnunds.:

.ing dissclvaﬁ organic compounds, anﬂ the octhier aumprising

Nand nnntain;ng the motor fuel ﬂyﬂruaarbuns, ‘10 B0 20 wEight

of ibe mere gpselfie aspecte this invention relatas to a

prassure within the Tenge of from Y50 to 550 pounds per

518604

.”mﬁia invention relates to a procasa For the produc-—
tion of high guality motor fusls from the hydrocerbon ayn-
theslis reactlof; between carban nﬁnnxida and hydrogen,. In ons
pr@ﬂass for the traatmsnt of the Iiw hyuraaaLhnn prodaet
praduaad by the gyhbhesmia leantlon of carbnn MEPGEL de Ni
hyarugen tu gbtein an lmprowved mntor fusl. 1 R

. : The aynthasis_cf hydroﬂarhuns Livy réaﬁﬁiaﬁ"éf car-
bon monoxids and hydrogen over an iren type catelyst is
. In generai, carbon monoxlde snd hydrogen
in & melar ratlo of abeut 1:2 are reacted in the presanaa
of an iron cabalyset. The gynthesis reaction 1s advantageﬁusly
aerried out at a tempsrsture within the range of about 5&9 B
akout 700°F. and st an elevated pressurs, fop exampla, at a

agquars inch gange. Hndar these conditionsd the synthesia
pruductﬂmixtura.;;} uumpalae abéut two ‘liguid ?nlumaa of '
The liguid E_
organ+ﬂ compomiiids comprise hydrncarhons snd orygeasted oom-
Tha oxygenated urggnlc.anmpnunﬂa may ameunt to.fram
S_ta 20 wolume per aént of ths total normal liguild nrgsﬁiﬁ
synthesis pruﬂuuts;

Upnﬁ ﬂanﬁenaatlun of the synthesis reactlon efflusnii
twn 1iqnid phasas ara obtained,’ aﬂa aonprising water contain-
hydroaarbuns end hydrocatrhon suluble orgﬂnin COmPoUNES. The
h?druaarbou fraution obfained i3 m&da up ot frum ahuut 5 ﬁﬁ

15 weight par uant butanes an& lightar ?D tu 80 weight par
aent hoiling within the renge of frum ahéut cD o about. #GO‘F.
.
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i-pe.'r‘ cent waxy residue. The untreated hydrocarbon fraction

! t invnlva cnnsiderable expensa, hoth initial investment

518608

iper cent boiling within the range of from about H00 ta G25°F

Land suitable fov production of Eissal fuel, and sbout & waight

as ohbtained uwpon condensation of the reaction effluent con-

tains the nydrocarbon sSeluble aleshels, ketonas, sldehydes
and organic acids, Ih:general, the higher molecular weight
loxﬁgan&ted comﬁﬁuﬁdﬁ are hydrocarbeon soluble whils the lowesr
The Drganic acids may be removed from the hyﬂraéar—
hen fraction by washing with an agueaua aclution of causbkic,
2.5., one volmmg of 15° Baunme smdiuh.hydroxide to nina.vulumesg
lef hydrocarbon treated. Alcuhols aldeh?des, ketones, and !
iany other oxyeanated compounds may he effect*?ely removed by

extraction of the hydroecarbon fractlun with athylene glynul.-

These methods of removing oxygenateﬂ compcunds ara effaetave

leost. and cost of the chemicals requlred for uparatinn.'

The present invention obwiates the necasslty of
eing chemical extractiun in. the treatment of the hydrocarbon
Fraction .of the aynthesié produck. As disclosed in ;ha__
opanding appllecation of Howard V. Hess et al, Seriﬁi;ﬂgmbgr ;

58,70k, filad.in ﬂﬂnaﬂé Msy ?; 19LY, the acids and éihﬁi
:Elcohol way be preferenti&lly remnfed from the synthesis Tadg-
1‘ion effluant with the waber by separatiun of the hydrncarbun

nd aquaﬂua phases 8t elevataﬂ temparature and preasure.

n?accarﬁance with “the Process ufﬁsald apgllcatinn, the

euttion efflient i partlf’douleﬂ:hbfa'ﬁempef&ﬁﬁfﬁ“ﬁithin

e range of from about 200 to 300°F. without substansial
reduction in pressure, so thab twa_-ii'quid phaszes Pormi Ome

phase comprlses a hydrocarben-rlch fraction containiﬁg'aﬁﬂh

-G
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‘Btanilally =1l of the sllphstic sleeohols of more than two

The other 1iqnid phase comprises a water-vich lionid mixture

! both phREES, whila the huiﬁiqf the welds wlll be presant in

*saparation_at approximately atmeapherls tempersturs, is to

‘change the distribution of orygenstaed compoundz 1n the twa

'segaratad in the reastion proﬁuctsf CAm anannmiaal separation

‘is theredy made primarily betwesn the =aids and psrt of the

compounds on the other hend. The hydrosaTben phese, upon

-gubgequent treatment, is converked into valusble motor fuel
arabovery of the orgenlo aeids snd sthyl alochol.
‘practioe)ly all oi" the orzenic dcid: passing litu the waber

Tect that undar thesze condltions, substantislix sll of the

i':-,ﬂ | w i B4 @@i,

sarbon atoms per moleculs snd a portion of the ethyl alechol.

eenteining organie aclds snd the remainder of the dhyl elcohol.

Bmall amounts of ketoneas end aldshydes may be pregent in.

the watsr phase.
The affsct of saparatiun Df the watar phaaﬂ aud the
aydrocarbon these from the hydrouarbun syuthesis efflusnt at

an elevated fempsraturc as opposed o convenbional phase

Fhesaes. AT sn elavated tewpsratures wiihin the range of from
about 200°F. to about 200°T., the solubllity of the oxygen—.

ated anmpuunds othar than gcids in the hydrocarbon rhass ié

increased while the wajor proportion of the anids is atill

retained in the sgueous phass, This shift 1n aquilibrium

uatwean tha hydracarbon Dh&SE and the aquauus phasa affnrﬂa

& ma&ns by whilch the oxygenatsd compounds may ba ucnvﬂniently
sthyl elechol on the one hand, &né the mon-acidle organio

and Disssl fuals, whils the agueous phases may be trsatsd for!
Thiz hizh temperature phase saparatiog rasultéﬁiﬂ

vhage. This i3 a2 rother ungypectad resuit as ia mlso the

-4
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il The sthyl aicohel is sdvaniagsowely Teturnod, at le=st in perd

. tire of 200°F. coniains on ths order of 1 to Z weight par

{tains on tha arder of & bo # pe& cent. Separation of the

3|
H

1

éalcohnl* of hlgher moleoular weight them athyl aloohol are
ipasaed into lbe hydrocarbon phess.

A gﬁs puage conprlslpg unrescted carbon mencoxide
ozd hydrogen, chrbon dioxide, end low boiling orgemiec eom-
pounds, such mg methane and fofnﬁiﬁshyde, may be saperatad
from the syothesla wmlrxturs. Thmresoted carbon monoxida agﬁ.
hydrozen a3z ﬁell as vearbon glioxids may e removed from the
zZas phasa.and recoyuled to the synthesls reactlon,

T The water phase iniflailfwééﬁgi;%éﬁ f;ﬁm the ayn-
Ethasis product 1 advantageuuély'auhjaatad to atstillation to

‘Teggval the ethyl aleohol and orgenic soids frcm the water,

to the synthesis reactor to suppress the formatipn of slcocohol
ftﬁarain; organle aclds may be sinilsrly recyolad, _

Oy effectiag the inltiel separation of a water phazs
from the synthesia effluent at 2 tempsrature in the range 200
to J0C°F., suhatantially all nf the alﬂuhuls and particularly
bha ﬂ3 anﬁ Jhighar alauhola ramaln in thﬂ hyﬂraﬂarhon phaaa

51E60H!

and only A smell ampomn i, m&inly ethyl aleohel, ressins io tﬂ&;

w;ter phage. -Taoas, the water phREr Epereied at = tampara—

water phesa from the hydrocarhon phﬂae'&t temperatures above
dhout 20D0°F. resulte in a water phase combainlng still leas

‘of. the oxjgan&tsﬂ compounds,

Cent nyganateﬂ sompoueds, whetesa one saperated at J09F. ocond




or higher. The hiphed praSsuTes are gomewhat smdvontsgzeous in

4o I00°F. end s pressure above sabout 150 pounds per sguara

~wlthin the vange of fyem about 700 to aboutb GOOCF,

5186ﬂ8i
|

e Prasiuse head be aﬁfriclsnt only to dlnsmre corn-|

i

. dengaticn, of lower moleculer weigh®h organie compouncs at tha

saﬁaratiun gemperaturs. The oressu¥s may Tange from about i

§ 150 pounds par gguere ineh guuge fo 550 pounds per sguare inch

ingressing the tondensation of $he low moleculer weight E
compnindd. Préssﬂre, [er =#, has'little, if any, effaect om |
tne distribuiieon of the oxygensted compoundsa betwaen the
hydrcemrbon phase anfl the weter phese, FreadsuTs has an in-
diresct influence on the dlstribution 1n that 1t effects the |
conpositlion of the condenzate. :
The separaticn iz copvenisntly operated ot the aamne

pressure 88 tha synthesis reactor, L.e., within the rﬁnge of
150 to 550 pounds per squere ineh gauge. HCo unsxpecied
sdvantege ls obbained by incremzing the separatlon ressure
above the yesotor proasura.

“}ﬁ-ﬁﬁcaiagﬁéé wltn my invention, a hydrucarban.fracu
tiot senbalping dissolved orygonated pompounds resulting from

the phesa separation at & temperature within the range of 200

inch is subjected to catslytie trestwent with an elumlna

patelyst., Fhe catalytic trestment greatly improves the uet&n?
|

walue. of the motor fusl hydrecerbons and slnulitanecusly coms |

varts the oXyzenated compounds to plefins of a guallty sult-
able for use in mobor Tusls., The catalytie treatment 13 ef-
faetod Ly passing the hﬁ&rocarbon fraction into contaot with

a gataiyat conslsting essentially of slumina &% a temparature




cbion and sswarately eatalytinally'treataﬁ, or e naphtha

e
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carbon fraciicn are beuxite, syothetic alumina, fullerts

earth, and other alumina-contziping meterisis which bave
little ecatelytle activity for the oracking resction. While
gilica
galth, ths prasenoe of 2ilicu teads to increase cvacking,
Sildea in a form which is =ctlve as a catalyst for cracklaz
ﬁy&rﬁcarhﬂns, BsE., 8ilica gel, should be avolded.
ment with the sluming eatnlyst effecis wainly lzomerizatlon

of plefinicconstituents of the hydrocarbon mixtore snd

siﬁulianeuusly converts whe oxygenmted organile compounds con- |

tolned therein t¢ plefins, The olefine so produced are isom-
srized together with olefins contaimed in the ariginal hydrow
carbon synthesis product. Thils, the eetalytle treatment
effects conversion of alcohols and oiler oxygenated aomEcunds
to motor fusl nydrocarbons of nigh ant1-kmock Talug,

fﬁe catalytic trestment resulta in s remerkahle
owerall lmprovemsnt In the octaps wvelus of the hydrocarbon

froction., The lnerease in ootane velus ia dapendent to sowme

extent upon the fractlon treatad. A4 typieal namhtha fracticn
‘having an initlal boiling point of 115°F. (4.5.7.M. method)

end an snd point of LOOYP, may be séparateﬁ from the h&ﬁrﬁ-

cerbor-Tioh piase obtained from the Hizh temMpereturs sopata-

fraoction may be asparsted following treatmeds of & fraction o

witger tolllng range. In elther instancs, an improvement in

the ootams valus of ths nephthe fraotion on the crder of from

abolt 15 to 20 pointa, mey be stevted B The result of the

cotalytle ftreatment.

Buitelble catalyets for the “restment of the oy dro- i

mey be pressnt in the alunina satalyat, sz in fullerrs!

The trepatd
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A Frection boiling within the range of frocm about
LOO to about &E5%*F., suiteble for orepuration of Dlesel fuel,
may be separated from the rew or wntrested hydrocarbon
product, If a Dlesel fuel i3 dezired, the Diesel oil _
fraction 1s preferably =eparuted from the hydresarbon produnt

rior to tae satalytic traatmesnt ss the catelyilo treatment

resulis Iin a desrease ln cebans number of the IHess: oll-

fragilon By aboui 10 to 16 unita. If bhe L00°F., and heavier
ﬂrauticﬁ 13 to be zubjeotsd to cracklng, the zeparation of
thié fraction from the nephthe }r&ctinu may be made either
before or after ths caitalyllo treatment,

The total lignid kvdrocerton frectlon obbainsg oo
‘phese saparetlon at elevated tonmparature end pressure wey be
subjected to the cotalytic treatment, This results In con-
veralen of bhe oxygenated nompoumds-end improvement of ocotane
valus of the motor Tael hydrocarbons ooopavabls to tnét
obtalned by saeparate tremtment. The presence of the high

beiling components, however, tends te decreass the sapaoity

of the eatelyst, or the psrmisslible cn-stream pericd prior tDE

regeperatlon. Froferably, the wexy hesvy residuun or the

- fraction holling sbove gbowt 625°T, is separated from the

A
bydrocarbon produst prior to the catalytle trestment. .

By the catalytic trestment as practiced in ths

'proaass of my Inventich, the typiosally hizh neutralization

- number of maphthas of the prosent class, as foT exampls o

'ths.arﬁar of apout 2.5, is radﬁcad to & walue of lass then
o.1 while:gum content emg oolor étahilit? axrs glao conalder-
_EblﬁhiEQEE?ed. "The mestralizition nﬁmher ig expressed-in
milligrh%a of potmsgiwm hydroxids per gram of hydrocarbon

reguirted for nentratization.

-
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The rresent inventlon 1s uot to be confuzed with
catalytic erackinzs end reformlng processes udualliy carried
.out om gas olild or gesolins under different conditiona end

with a materlal alteratlon lu preduet digfiritution =nd yield.

I, For sx=mple, tharmally crankgg:naphthaé_ha?a hitherto been cu?-
bacted wlith olays under different conditions for redusing ths|

aulfur apptent.  Alesa, by the proceas known az lazoforming,

S
? T

" trestment at high tempsraturss is EmPlUFEﬂ 30 effact an’ . w.
Impruvement of satane reting in thearwelly eracked nﬂphthﬂs,.
waerses with -fdsnbicel trestmsut catelytinally oracked
naphthas show oo maberis)l improvemsns. The catalytic troat-
-went employed In the process of the prasent invention rasults
in 1ﬁprovemsnt in the anti—knnék Tating of the naphtha frac-
‘tion oFf the hydrocarbor syntheals produet which is superier
%o the eforenentioned treatment of thermally oracked naphthes!|

. with an scoonpasylng elimination of objusticnable oxygenated

"{cumpuunﬂs, ana high pruﬂuct Fields.

Thﬂ ﬂatalytic traatmﬁnt affacﬁs simu*tanaous IEmDTﬂL

:ijf Qxygenatai comnaunds and im$rovamant in octan numbar.

-JThe cmyganatad ﬂomnnun&s prsaent in tha hyﬂrauarhun fraation
o '; - Tin ralativalr 1&?55 amOuDE - are suhstautially complatelr ﬂann

L - varteﬁ ta olefins, The unudually graat 1mpruvamﬁnt 1n

Gotans vglue of the mﬂtortfual frastion cannoi be exrl&inaﬂ

“as resulting rrom removal of the oxygenated compounds as the

Temoval ofoxygeneted compounds slone Tesults in a slight 3]Eﬁ'“*-
..dagraasg-iP the ootsas valus of the raw naphths fraction. - T
e .7 . ||.The loprovement obtained by treatment with the alumiﬁa' ' %'..

g - :Gatalyst in&iﬁ&taa that the hydrocarbon atruﬂtura ie ﬂhﬂngaa, ?-

It 1a_bellevea that the primamy raschicon aceompanylug ‘the * ,}-

EFF"f S daoxid&tinn i mstq-isomeriam of the olefins on ianmﬁrizatiﬂn:_,f;f,




I a¥owe ebout 350 to LOGOF. wharein ke primary reastion 1

- be subjeoisd jo cracking if desirsd. Gracking of the hrédro- b

tensouz deoxyoenatlon.

.ot by vonbactlng the heavier hvdroeaThons atb sna alevated

pulier's sarth sccomplish seme orecking. Fuller's sarbll is

- éﬁch orapkling is discusaed hereln primarily to distingulish

ﬁhaﬂoaﬁalytic treantmwent used 1an the process disciosed from

‘pyarking,

53}_8{‘3{)%;

by shiftisz of the double bond towards tie center position
of the esrhon chein., This ia'sharply in centrnst to pripr
art procssass of tremtlng naphihss wherelin the primary re-
pebicn lg eraclklng. Crasking of the aaphthe fraetion during
Yoe catalyelc trestments in bhe precesa of this Invention s
undssirable ged is avoided as punh =& poasible.

Fragticns besviesr then the nephibs fraction, for

oxgmpLe, Uie hydrocarbun.fraction boiling abows LGOPF., may

parbond contaiming oxygenatod compounds aiac effects simmi-

Suon trestment fs preteravly -arTlead

temperature with a sllicsous srooking catelysth. Under the
mora drastic coﬁ&itiona, B.L., Lhs highar tepperobale lgvala

and loager conbact Limss, suoch sillea-eontalning mixtures as

1ot comparable, however, to the sotlve =llicsxous cracking

‘satalyst, 2.8., oyothetle sillca gel cradcking oatalysta.
_thﬁaa processes for treatment of synthesis fractlona bolling

WEfar in the form of steam 15 preferably ﬁrasbht
in the hyﬁrnnarbun vapurs.Paassd inte contact with the
atuming batﬁlyat.ﬁ.Suitaﬁly frﬂm'ﬁbﬁut £ to about 50 welght
-per sent of the chargs to the catalysi and preferably about
20 weight per cent iz atesm. The hydroearbon f?actian
obtained from the high femporature ph&aq separation cont&inas

smome digaolved water. When the total hydrceerben Iraciicn

—10-
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ja gubjechted to oabalyile trezbaent, 1% may Aot e NBCE3IATF
|

i 4o #ad additionel water or steam. The pursose of the water !

vanor in the feed to the astalyst s to prevent possible

eracking of the hydrocarboos. Gther diluents may be usst Loy

[ihla purgoss, but are iu ganarai les3 effective than sbagm.
.Tha gatalytic treatmant reSults in the formation of
. gome oarbon which is daposiied on the cataigst end orme VOLy-
mer tar whioh is in selutiocm in_tha ﬁfeated liouid hyﬂrouﬁr-
. bong. ‘the ﬁﬁlymer tar amounts te from sboubt 2 to B welight
pef peat of the twented liquid pydroearbon. This is .

readily removed from the trested hydrocarbon vy distillation.

gome Light pases are iuevitably preduced by the

; result uf decryzenating tha uxygen-cantaining prEanic

e .|| -compounds. - The removal of acids from the hydroearhond In

- together withk other unnnndensiblas, raaults in = negliﬂihla

. __r.ua;_;';oéﬂ--

[RRCEERIEH

: carbun ﬂiuxids cantent in tha 1ight Dasas lssuing frum tha

".nahalytic trsaﬁlng reschor. ﬂunsaquanily, the light gasaa

1'_ lj?.-:'-'i uomprialng ethylene Ay aﬂvantagaoualy e raayclad tn the

":'synuhssis raactor for cunxarsian into higher bniling hyﬂru—
f'f ' -_33'} carvons, tharaby 1ncraaslng the ultimete yield of mnﬁnr foell
: . ._ The treated hydrncaxbun ia prefarably subjsnueﬂ grial f'i
fraotiunat;nn to effaet remﬂval of undesirable byqpnuﬁubma ;

_;hiEhér &uﬂ low bﬂiling then thn feslred hydrncarbon rrac- 'j"

uian. vaieusly, the hydruaarhon fraoticon may be saparataﬂ
in euny numbar of cuts ag ﬂasiraﬁ, sultebly, a metor ruel '

'-rrautian bolling with n tha TEnge of from akout 100 to about

- LOGeF. and’s ias uxl nragklng feed bolling ohovte LOD®F,

v __ﬁ:::ﬂ A wlle

c&talytic treasment. Pnege are producsd princlpally a8 a ﬁy;x L

the phase seperation atep snd the veniting of carbon dloxide, Lo



S A | el L T

mvdrocarbon treated to the volums of . cetolyst. Space

ment or in-converslon of oxygenatsd compounds [as indicatad
érably between 10 and 20 v/v/oyecle,

:ﬁbput 25 pbunda per squars lneh gauge mlthoush the pToCcesE

\ D186y
;
03 and @, olefine prciuced in the cetalyiie trgat~'i
ing operstlion may be =mblected o cubolytic polymerdisatiom to
rroduce polymer naphihe. The oapuclty of the catalyst for
maEimnm improvement in ceotens value iz llwited. The efféctiva
onsstresn Ltime pricr to renewsl or regeneration of the cata-

iyst iz determined oy the reletlonsnip of the wolume of

velocitier may vary betwesn aboud L sad obout 10 Ilguid ¢
yolumes of' hydrocarbon per volume of scatalyst per hour,
Silghtly zreeter improvement in ootsne values is outadned at
ke lower spaca veloeliles. In geoersl, betwsen aboul 10 and
about jo'vu;u;aa of_hyﬁrcgarbon may bes trested for egah
Tolume oF cﬁtalyat belore raganérating of the caislyst. Tﬁe
improvemeni in. occtene value of & typical hydrocarbon synthesis
product decreazes slowly sbove 1O v/v/eyole éropplue to mhout
ﬁgii’thé initialliglge at adout 190 v/v/cyocle, The neutrsl-
1Eﬁﬁ10n number of the trestsd hydroearbon increasss rather
rapidly when tae. v/v/oyole iz ineresdgsd sbove about 30. Thers

is 1little, 1if anwy, aﬁ#ant;ge in either ootane valus inprove-

by low neutrslizaticm numbers) for operation at less than

abeut 10 v/ v/eyole. ' Mha volume of hydrocarben treabed is praft

2

: Fressuras are advaﬁtagauusly near atmospherln, pref-

erably witlin the range of from sbout atmospheric prassﬁre to

ig ppareble st higher preasure:z, a.g., 200 pounds per sSquars

inoh or bighsr.

—12-
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:-_nr regenarated aatalyst.'

"raﬂubmit it to use in the hraatmant Zons., Euch & pruaasa ob-

T and ragéneratinn DO . Emang.these are the stristures. wherad

- 'applioable ta fixed mad operatidna ‘where after a selsgiad

" pariaﬂ on atream, the. mparatian iz terminated opd the cﬂntanta

_fia mathud of contacting, baine apnllcable to beteh o Tixed

lyst after 8Ach on-SETEEN T treating pariod and thareafter

-viousl? permitas the usae nf any cnnvanuiaual tFpe. of apparatuﬂ

:tercurrant ba the incomlng faad, ang after & selectaﬁ parina
ot euntant mﬁvas into a regﬂnar&ting chamber. The pmoeess,

ahnwavsr, daeq net raquire ‘these rafinamants and Is equally

‘of the :Eautur suhﬁachaﬂ_tq megeneTatlon.

18608

satalyet sizesd may oe Lhe f{ypleal zizes convenclomnal]
fn the cass of vapor phase catalytie prosesses, wiih dna
rogard tu.th svpidence of undesirable pressure drop in the
eptalyst zone, HAuliable satslyst éizes are ugually, for
ex&mple trom & to 30 mesh and conventionel pealleied catalystﬁ
m&y, oi course, e employsd.

Tha Lﬂ?&ﬁtiﬂﬂ iz in no wey restrioted to any specl-
hed oparation, or moving bed catalysns md to usse with fresh

Usaslly it 15 advantagsous to raganerata the cata-

Hhareby uatalyst ia parmittad v} raa idg - in the reactlon zone
Iin sontaot with the hydrocarhun in vapor thaag for the pre-
dﬂtarmineﬁ parinﬂ of tima, ie thepn withdrawn, reganarataﬂ and
returnad. Suca apparatus ls exemplified by any of tha. cnn-
vant;cnﬁi.r{uiuiza& ar mnv;ng.beﬂ syatems3ogerﬂﬁing-unaar 8

Gontralléd average catslyst residenos tims in the iTemtment

in the catalyst gravitateﬂ through the tra&tment chamhsr ooiit-

e Ymer e e e iz




arully appllcabls to the synthesie of hydrodarbvonz by ihe
,praaaﬂcs.af typloal cataljé£ Top thig purpose, Euch.ﬂat&n

_at tha wall estaul¢shed cparating temperatures and Dressuras

whidh ana;acterize.the_raspactlve cetalysts. Ax is &lsa

"'?ﬁbspheriu pragsure, Ubviausly tﬂn, the aynthasia aatalyst mﬂy

fbaing in somewhat lower ianéas of temperatures end pressure

Cfor . eobalt eatalysta, typically A00°F. and subatantiallr &ﬁv

-1nuluda canEntlunal &ctlvatora and promoters, for axample;

"iﬂvantinn a8 harainbafara aet Sforth mey be mads without ﬂa—

Jappendsd glaims.
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Roganeration may ke carrled ocut in any conventlonal
wanner for catalysts of this olzus, for exampls, at {onpera-
tures of about LOS0°T. and usually under Dressuve, &l fon
exompda, 90 poumds per aguarle insh saugs, with the contlnuoua
recitpulatisn of an appropnriate flue Eﬁs coptalning, for
instanoe, about 5 per cent oxygen by volume until carben- i
acecus deposlts are removed. It 18 to be understosd howaver
theh o the specifiﬂ method i reganﬂration ie immeterisl to
ths meEEnt ;ﬁvéntian iﬂsafar as the cat&lyst in placad thera+
ty In fully reseneratad condition. In shoTh, ke bempera-
turaes and ﬁrﬂaaures ars not eritleal and may be varled widely,
ﬁﬁﬁ the }aganarating gas mﬂy_cnmprisa'staam oI any Dthér Gun-
ventional wedium; smy suitable diluent may be used to Eﬂn-_
Trol tﬁa rate of regensrstlion,

It 13 toc be understood toed this invention is gen-
zatalytio redustbion of aarbon monoxide wlth bydrngenm In the

lysts ara those of Lhe irnn gxoup, 2.8., ocohalt, lrun niakal

knewn, The nptimum.coﬁditlons-vary Tor squivalent natalysis,

lkali &T alkaline garth metal uxléas, alumina, titunia, ato,

ﬂb?iauslg many wodificatlons and variatioma of the

parting from the spirit snd soope thersot and therefors only
such limitetions should be impozed a3 ste Indicated in the
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*cnm@riaing & bydrocarbon-rich phase @nd a water-rich phaaa,

{tene value,
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Tne embodiments of the invenbtion in which an ex—

Ialusive vroperty or privilege ig clelmed are dei'lned aa
ifollows:

| 1. 4 prosess for $he meaufachure of motpr fuel hyﬁ
ﬂrncnrbmna which somprises rescting verbon monexida with
hyﬂ;agen in the presense of an iran.aatalyat et a Lempereturs
within the range of from gbout 500 to abﬁﬁt'?ﬁh“F- end &
ﬁrassura within the renge of from absut 150 to abens LED
ppﬁndﬁ'paruaqpare inch gauge, enbjsoting the raéulting T
action products o & temparature witﬁin the ranéé of from
2&0 ) 3ﬂB°F. anfl & pressure within the renge of 153 to 5350

nounds par guate inoh gauge whereby condensate ia Yormed

withﬂrawing.the hydroosrbon~-rloh phase ‘And suhj&nting geme Bo
fractionaticn to saparata therefrom a frastion hniling wiﬁhin
tha Tangs nr 100 o 525‘?., paasing ggid rr&atian 1n VApHE. E
phgaa at a temperatura within the range of 700 to 900 into
sonbact with a catalyst dompriaing sssentimily aluminé'ht'

a apuoa velooiiy within the ranga of 1 e 10 liquid. volumes
‘ﬂf hydreosrbon per volume of ¢otmly=t per hour, and Tesover-

ing the resmliing treated hydrocarbon frastion of imprp?a¢ 0 fem

r

z._ A proaass as ﬂafineﬂ ia olaim.l wharain the

Eaat.al;rat 1s bauxite.
© 3. A yrocess ss defined in olaim 1 wherein the
gitalgét.la fuller's earth. - . ' i

ke & process a8 defined in olaim 1 whereln the
aatalytlﬁ troetment 1a carrled ont io whe prasence of sheanm
amonnting to 5 to 50 weight per cent of the fead %0 the ;

aatalyst,




pbuuds por sgquare inch gavge, subjecting the raaultigg Ta-

.peY. aquare inch gaEge, whershy condensate 1o formaﬂ eomprla-

-fﬁinﬁ&tiun'tn_ﬂépﬂr&te'thérafrum g Fragtlon bolling within the
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|
- 5., In s process for the synthasis of metor fusl I
i
1

hydrpearbons ky the interaction of earben monozide sud hydroe:
i
gen in tha presence of s catalyst of the iron group, the im-

provement comprisling subjecting the wrodusts of the synthssisé

reaotion to a temperature within the rengs of 200 to 300°F. |

and 8 pressure within the range of 150 to 550 pounds per
sguers inoh whersty immisclble condensste phases are Yormed
comprising a hydroesrbon-rich fraction and a water-rich
frgctiﬂn, wlithdrewling tha hydrocerbon-rich frastion ﬁnﬂ
passing sald fractlom im vaper phasze ai a temperature within |
the ronge of 700 to 9U0O°F. into sontact with a uatﬁlyst ;
cum@flsing gssontially alumina, snd recoverlang the result-

ing trested hydrosarbon frection of lmproved octene walua.

&. A process Tor the manufunture of motor fuel hy-
drpeerbonsg whioh oompirlaas re&ct;qg carbon mnnnxiﬂﬂ with hy-
drogen in the presence of an iron uafalgaf at & tampar&tﬁru
within the range of from about 500 to 700°F. and =

pressure within the range of from sbout 150 to eboni 550

action products to & temperature within the range of from 200
to 3utr=F. and & pressurs within the range of 150 teo 350 pounds

ing & hyﬁrnuarhon—rich phaaa end a weier-rleh phase, withﬂr&wn
Ing the pydroc&rhan—rich phase end subjecting sans to frec-
range of 100 to LOO°F., paasing geld riaotion in vapoy phase
admized with 5 to 50 weight per cont Steam based on the com-

pozite mixturs into contaot with'baﬁxita at a prasaﬁra wibha

in the reoge of Trom ebout atmusphﬁric to about 25 pounds per
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b a1 e g oereeedifhne oiPu cedes

| square inch gauge and st a temperature within the range of

1200 to S00°1, and a space velocity within the range of 1 to

| |
P10 Lawld volumes of hydrosarbon per.volume of catalyst per |
. |
: . |
hour, recovering the resuiiing trsested hydrpearbon fraction
i

of inproved cctane value, and subjzeting the resuliing

traated hydrocarbon fraction to further fracticnation o

gffect removal of materials higher beoiling thar the untreated

hydrocarbon Feed ta the catailyzt.

7. In a process for the synthesis of motor fusl

hydrocarbons by the interactiocn of carbon moncxide and hydro-

gen in the presencs of a ecatalyst of the irom group, the im-
provement comprising subjecting the preducts of the syﬁtﬁaais;
reastion ©o A teaperature within the rangs of 200 to 300°F.
and a pressure within the ranme of 150 to 350 pounds per.
sguare inch whereby immiscible condansatve phases are formed
comprising a hydrocarbon-rich phade and & water-rich phase,
saparating a hydrocarbon-rich fraction from said hydrocarbon-

rich phase and passlng sald fraction in vapor phase at a

toamperature wlthin tha runge of 700 to 900°F. 2nd under suh-

stantially non-cracking conditions inte contact with a cata-
1
lyst ceontaining alumina in an amount sufficient to effect 1

K isomerization of unsaturaced nydrccarpons by snifting of the

double bend,
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