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C 478989 |

. ‘L’.tli?.l invantion relatss to the production of norally ligquia |
hpdroearbong fron g sno2tla mixlars consiobing éipantiaily of cazbon
monox de and hylresan. bigre particulariy, the imvTention retstag be the
producilon of Iiquid mesur fusl of high entilmock valus,

The Inwewhlon eomterplates tha willization of pommally
gneeous hydrosarbons of low mo_l'ér.ular welght, msueh aa uéthuna, ethans,
atite, In tha ganoration of s;rnth-a&i_a Za8, 1. 8., & mivbuve of pmzhon
monorlds erd hydrogen, tha syntheais of hydrocerhons from sueh gas zed
the working wp of the mthas;a Froducts o ebbaln & maxdnun vield of
fommglly liguid hpdrocsarbons of whish the major porticn 1z a motop fusl
of Bigh antlincek velna, ‘I.'hq_ invertlon makso eonslderabls point. of
mulntalning o hish africiunéﬁr of utilization of the gmssous Mydroearbon
fopd in tarma of ligafd hydebeaTbons produesis

Walls several propossls hawe besn meds 1n the techmionl and

patant literaturse of shiy .riald nith vespeet to0 the synthasis of Iiguid i
bydeogaroons end $helr frestment to produss motoy fumls of govud antl- ;
Inogk welus, to 0y koowlsdga, nons hes hgen Toumpd comarelally abtras-
tive or oven feasitle. Theas propossalz hove besn charaoka~izad by zuoh
shorteoninza 2w ewpinalva edulmnant, Iog yiedde, pooy preduct guallity
and ths 1iko.

. A prime cbjiacs of wy icvenbion is to arTide a noval and

- almple Trots=s for rmeacting garban monoxdde nnd bylrogan bo forme 1lguedd

bpdrcoprhons 1o tha muta:r: fusl recza.

dnother prineipel obfect is to provide o aynthesis meocceas fm |

-

Wileh the several steps are =0 intesreted thot tho oA for produet i3 8

motor fusl or gesnlina of high antdkonek walus and ab the ssme time a

high uwbdllzmgtion sfficianer of thg gaggintg hrdrocarbon feed e mealisad,
dnethar ehjeet 1a to eondust the ¢onversion of gRssous bydro-

'ua.i-hnna to li.q,uid hq.rdr-:.maxfnans of high smtiknoak rating in s minlmm of :

squlpmont whieh 1s shupls st cheap.
" GhseT obJatts of my lpventicn will bs appavert In the de-
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[ corversion by the resction of tha gageoud hydrocarion with conbrolled

“the aymbhesiz step may be conducted 13 deseribed in my Unitbed States

-eeriptlen which follows,

In accordance vd.i'.h my inventdon, a nowmolly gagesus hyrdwme—
carbod, £.2., natural gas and relinery waste gascs, iz oonverted to
aFnthesis ges, a mixture of parbon movoxdde and brdrogan, by any of
bhe Imewn procedures which permit the recyelinz of carbon discxlde in

crder Lo form additionsl carbon momoxide. T prefer to conduet the

querkdties of oxygem, a mizmwure of the gaseous hidroearton, oogges @md
rocyule gag Deing pagsed through a bed of granlar refractory ot a teme .
perature in the wicluity of 2000°F. The synbhesic £22 1& then passed
through & peactor emaining & catalyet zelected From metals of the
iron group. Whils the desived n‘ondit.inns of aynthesia are generaily
well understood, grest difficulty is sxperienced in abtalming them in
eomaerei al-acale sqlﬁ.pmenb._ T have found 3t preferabls, therefore, to
conduct the synibhesils step in accordapce with the flvlddzation ok
ﬁique wherehy the nﬁlnt-hesié gas ia pasged tp through a mass of powdered
cztalyst ab sueh velocity that the powder ia maintoined in e suspended
shate without appreciable quaﬁtitisa of the powder bulng cerried out of

‘he reacter by the sfflment gases. & desirable fiuid reactor 1n whieh

patenk 2,572,377, isgusd June 7, 1949, Tie eouditiona loposed on the
reacter are those which ave kmowm o rroduce & magiiwnm of Zriquidl hydro-
osrbong in the Tangs m-: motor fuel, |

4n importagt thase of wy inventicn is Lhe treatment. of the
reagiion prodeets to stabili=e then and to improve thelr antiknock
velus, For tids purpose T dntegrate inio Wy proceks aJcabal;atic treai-
ing wnit throvgh which Lhe rgaction producis are passed, As ig Imowg,
the ¢l or wydrousrdon layer obbadned from s catalyiie mmthesls proe-
s28 Iremanlly eontolns as sush @3 abouy 5% by weight of OXFEen and
ravely less than sbowt 3%. The cxygen is prevemt ix bhe form of sleo-

hols ard etier cuypenated compuunds which remsin gizsolved in the ol
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- layaT wien scparatad from ths sats« of vesetlon wiick holds in solndicn

an even lurgsr »rosertlor ol crygeneted coupommidas  Me oryeen content of ]

gbgut 3‘3.% by welzbt ganerally weans thab the oll sonbuins aboub J.ﬂﬁ by
Toluwer of alochels and ciber mopenetsd compounds. Gha presened of Ry

gonstad ocmpoimids Lo a moter fusl ia Gabrimental o Dotk its shabI1lby

“ apd antlipock rating. secordingly, frsc 8 ommeralal viewpoint, I find

it lmpewrative to trast =zuech syothetie gasollng =o thot the oxygen 1n tha

rroduet la pliminoted. I hawe fourd fthat the passags of She synbhetic

ofd in +eper phage through e masa of solid cebelyst, 5. ., Betivabed

alunlng 9r bauwlte, at federsturss abowe about 700% T leads to the
gplltting off of exygen from She orygensbed efmpounds and, oolasquently,
to lmprovemant of tha gaseline stabllity amd sntilmock velus. AR tem-

L1

Peraiuves ol ebout FOOO &0 THOC W., tMe caselybtlc trestmsnt la masendi-

iy & dehydration oparatlon, mater hsing split oud from the oxpmanatasd

" | eempoundse  Aa the tomperabore of this treatwent iz weised the dahpdypg-

tiom 1s accomperded Wy an lnoreanslng emuunt of meformdns of oracklng of
th produsts Thus, t & lemperatuze of aboub 9509 T. the hydrcearbon
Traction £3 nod only dedgrmenaied brb slze meterielly ra??nmuad; Tha
femparaturs sslsctad for this catalybic tresimeny, zonors}ly 1n ke

rangs of about 70Y $o 9507 F. ond proforebly in the vergs of sboud

| Bo0® to 906° T, devends wmon the rature of the oil produsad by 3t

gyathaata atap end s muallity of bhe modor fual vhich iz deslped as

- end produsts Suck ootalybic trestment 4o improvs tha motor fusl Ieads

to-the depositlen of carbonscacus datfat on $h9 eatalyst which must bo
retoyad In ordsr do walntain catalyst astivitye e regenesrabion of
grant eabelyal. ls conventionslly eordneted by burning tha earbonatssus
duposit with 2 sbraaw of eir. In my novel protess, hD'ﬁ'a?sl‘,'.'I hava
adopiad oubstonilally puvs oxvesn (3. 3., n.ut lsam Fhen mbaut 955 by
volume of axyzen) as the regenevaiion gaz oo $hat the rasuliact Flius
gan fren the resenaratlon at:ép 12 semantlally cartoe wenmcoida and eoe—

Bon dlozlde, waually dn ths rebdo of ons voluma of pohextles fo o
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wolimas of dlezidge This gss whied tontatng ali of iha garbon laild
domn on the tatalyat amd which rotmelly would represent 8 losz in the
Etiligation of the gascovs hydrosatoor foat fo 4o Progass, is in o
form admlesbly enitad for -seyoline %o the eynthesis goz ganaTator.

To tife mammar I effact a bigher atilizetlon sfficisncyr Por tha Easa0rs
hydroearbon Teed thun has bean pomsibls Iy ooy pricr process diTeoisd
to ihe preduetion of meotor fugl of high snbikncek walua. A8 1a knewn,

fho synthasia raaction produsss both gassouy hydveearbens, 0. Fa,

hydrooarbons in the Tange of 03 and G4, ag wall ee heevier hydrocarbons

beyond tha orfinsry rangs of mobor fusls. Ths catalytic tresting =hep,
when carriad all wiorming or crackings couiditlons, has the addsd od-
rantoge of sppreciably madeclog the gumatify of Beowlen hylrocsrthens
which, in faed, may ba redeesd to ary desived Limlt. Oenerelly 2% iz
glripabls t0 sondust ths &atél:ﬁ;ia treatmsnt with suah depdh of 'nra.ak-
ing th&i mubghantially the only Beaty hydrocsrbon frasticn ebove gamo-
limy which ramains iz ocne thai 1 wbillsshls es Mezal ofls

Waila in my process I taly oo the oatalytic treating atay

.éll.uii'uar a meter fuel of Righ eniiipock walus and to cowtall the pro-
duction of heary hydroearbons, I usuelly also provide a peliymerization

gtap Ho prodnee an adiltions] psecline fraefhion frem thgy nomally ghoe

aous hydrsgurbons frow the synihpals steps A0y 2aal dual, unrgactad
hydpocarbon gaass from this atep ars returaasd o the eynthoals gas

goparator whersin they ame :3ilized for the srodustisn of aynthesle

gaa and In tha pubanguent aynthesiz step addltioral Ifgeid hydrocsyboos |

are forreds It ia ovldont bhat the foregoing imtesration snd Inter-
ralablen of the sevarasl otepe resulisz ino B process in whick the zossous

bydrocarben fosd is convariod to o major quendilty of zasclfna of high

anﬂkmck volus and good stebdliiy and o minow gquantl sy of valushis 011,?

e Zay ddaszl zrede, while stbtalning a Ligk wtilizabion efficliency for
thoa geaeous hydroearhon feed in fooms of the llqudd hydvecerhbona i}rﬂ-—

Augod .
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. to a lovel of sbout COOC F.

5959 |

To clarify further tha opsration of Wy prosess, rafarenes g
maks > he aitached disgrameatic flowshssts, oF which:

Figure I 1a tha flowshsck showing a prefarred embodiment of
my lovention] and

Figure 2 1z thes flewshead of o moditisd smiodiment of ng
lnrention.

FMpearg L ehews sebaneticeliyr o pland in whieh ths proeesa of
ey Iaventlon mey te carried out comtinmualys To aimplify the peseente-
tion, all meterlal flowa w1l be glven in temma of mela per hour. Thm
compositiona of the vorlous stremcs are alae glven in terms of amr&@
melaoular welghts. & somree ) of pgtural gz coopbalning shows gﬂﬁ
methang pupplles wefurel pes to generetor 2 By way of lioo 3 af the
rate of 500 mols. SimIftoneously, an oxygen plant 4 suppliss oxysen of |
about o8% purity to ths ganorator £ through line 5. The rate of flew
olf oxryen l: 4H0 mols. l_ftacycla o cwu:cn':l.si;lg a &5 jor -frapticn of
parton Aloxids and miner fra_cti{ma of oarbon moptzide, bhydwogan, mobthans, .

Bikay 15 umped by cmssor & irnto gamarator 2 by awy of ling % at the

vata of 500 molas Tho. gemaTator 2 mey be of thy type whevedn the m“t“i
ing gaane pass through a bed ¢f giamiler rafractory, te He, oloofum,
Haltely 7% 1bze per sgquare inch gauge. THe regulbing simtheslz gem
vontedning about 0% by velwme of hyfirozen =ud osrbon moncaide in bhe
robio of Hooul L.2 Tolumes of bydpogen to L vollms of carbon monzids ]
and a remaindar oceprdaing melstvrs, carbon dloxdda, nitvogsn, ates;
flows a% Yhe rube of 2600 wmols through 1ive § %o mesotox Yu The sym-
theois gas 'Bﬁ'ni::_h haag an avaraze malosulsr weight of 15.3 egsas Thrensh
coplsr 10 prlier to entsring peastor § oo 'l;J;..at 15 temyeratnre fa droppad
’ H
_ Ths syutiesia ipadter 9, operaiing e% a praasurs of sboub
250 tbae p_qi auare inéh ganee and & tampsre.ttura of gbout 625° 7, , is

J;rﬂfaml‘a:l_'.f?ﬁ;f ths 3ype in which pewderad eatalyst, & zZ., izm, ia i

1t -




“73934 |

|= gtdrended iv an upward £lowing srvesm of gynthesis goa £nd formy o

| ralatlvely danse, fluldized maass With a fluldising reseter, 1% ip
efdvisghle %0 oass Bha gases throungh the flwidized eaiglyeh maax at gn
, erorage veloeity of aboui 1 ool par sacond smd Lo sffect s conbact

Wime of Z0 ba B0 szecnds, Powdored iren contsining 2 4o 3% of potossivm

oxdds (Ep0) snd alumdna ”‘1203} ap promstard ig a deslredls :satalﬁt;

preferably, all of the poméor showld pema through o £ot.mesh soresd apd |
3 ahout B5% should pass through & %o5-memh scTeene Sonaitive tempsTatums
sentrol 1a atifzingd fhrough a aufbenls heet ecchanps devlos 94 {a cool-

ing coll 48 shemn) dsnossd althin the fluldized catalyss meng. The

. remcbion gasss leewing macior 9 fhrosgh line 11 sre sarubbed in chaubsz

: I L LR W RS r

12 with a liguefdlad fractlon of the resetiszo produetz Ao as 5o recoter |

any eniralngd cavalyat powder frem the efiluend ssseas The olil-saisliyat
alvrry dreinicg from tha vobbom of shambar 12 thrsugh lino i3 fs foreed
by puup 14 pertly back to raactor 9 by way of Mine 15 apd pertly throush
lins 1& and cooler 17 tu the fop of chacher 12 to maks the removal of {
natalyst powdlar from the si‘flue;n'b gazes contlnpous. 1Me aorubbed sfflu-
ii : ant ganes pasa throuesh lios 18 amd 5 f4tther ocolar 19 ipte a flsesh

,: dr 20 60 efi'set a vruds seraretion of produeis. The etiean Flowing
tmbo flesh dww 20 bas & rate of 1474 mels and an averase welscular

wal gkt of EEI;?.' On the melar btazias, nearly helf of thiw preduct wxtora

HEL T gt

; la matar of poastlon and abogk ons gquarter of 1t 1a carbop diexide. 4

watsr laymr cm‘hain:Lng'an arrrecliobig quanﬂty of élen]-_nls aud oikar ;
i

N orygantted reactlion predwets iz dralnsd from the bottom of drum B0 Aw

Lpfer odl lgyar do withdrasm Shrough lins 21 at the rete of 40 molo.

Tnia oll atraem having a ooleeulay welght of sboab 121 balds eboud

‘ L 10-15% of diggolved earbon Alcxidse The ureordsnisd goses with an avezr- |

| ags molacuiar weighi of 1.6 flow et the rats of T30 mols from tha dop

of drpun 20 Bhrough lines 22 epd 8% ipto gheerbar 2. This gaz ptrasm

somprlses by wolz nenrly B0 of covbon dlowids end sbout 85% of hydrogen

4 gmd ;3-5:1‘1;0:1 monoxrida, ths Psmaindelr daing 1ight hydroecarbon gasen. Fha

-6 -
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regidual gases from a polymerizetion plene (referred to hereinafter)
are Mixed with tThe geses diccharging from line 22 and bhe mixtiare is
pasged through ebsorbsr 24. The coobined atresaw has a rate of flow of
220 woly. . '

The pases risiﬁg tarongh absorber 24 £low countercarTenily
to the lean oil witleh is witbdrawn Lhreugh line 25 st pazoed swecos-
aively through heat exchanper 26 apd heater 27 dnto the lean oil ghild
2, Stoam injecbed ab tho bottom of =still 23 diapinsss the gasesus
hndrocarbong which wers serubbed from the gasse processsl la abeorpes
2k, The rapors Lleswing =till 2% throwugh line 29 pasa L‘i:-hrtrugh copler S0
lote separsior 31 wherein condersed And uncondensed [rectlons ape
peparated, Ol la returned by way of line 32 and puomp 33 to the top
of still 28, while a waber leyer iz drasm l:.-ff at ihe hottom of drue 3.
Tha stripped ol) flows from the bottem of #till 28 through line 3h.
This oll is foresd by pump 35 bhrough beat sxchanger 26 and coaler 35
to the top of absorber 24, tius complating the cyolic flow of the ab-
aorphlon medlun. The realdusl gas dgaving the top of absorber 24 f£lows
Bt £he raka of ?Dﬁ.mﬂls and hag & molectlar weight of abond 29.0. Thls
gss 1a sbout 40P cerbon dioxide, Aboul ans tidrd of this stresn is.
verted at A7 and twe thirds swe returmned by way of line 3% to the rew
cycle tompressor G. The venbed gas has fuel value zud may oe ntilized
to provide heat in the plomt or alsowhere,

.. The recovered gageous hydrocarbons Elowlog from the bop of
geparator 31 throngh Line 39 hove a molecolsr welzht of ebout 45,3 =d
a pake of flow of 115 wola. This sbresm of somewhat wors than 508 of
sarbon diorlds i mixad with the oil stresm of line 23 and the mixture
is pessed bhrough heater L0 wheveln tie tenperaturs ig raised to sbout
oiOF, - The hested sbisam iz introduced lnts the bottom of treater 21
by woy of line 42 &b the Tate of 155 nels, Prefersbly, the trester is
of thae typa diacicaed in mr United Stabes patent 2,445,327, lssusd

Jaly 20, 1948, Thils type of trester dovolewes a anibary

-7 o
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arg eplit cuk of the cxypenobed compounda, and a desizebles awound of i
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reacter In whick a fluldized meas of a pordsred traoting oatalyst,

S+ Ba, opelozel, a bauxibe eadalyst sold by Mtapulsus dlay Company of
Fhiladelphia, i5 &lvided by an uprlght bafifle into 2 convereion mona
43 and & conklguons eombustion gore Ad. The gaesous siTesw enteing
the bothiom of traater 41 has an averass molasylas melghi of 64-.53:_5133‘1

contafng smewhat leas then %04 of csrbeop diowids, This stresm viaes

daslrably, the contust tims is madm 20 Lo 30 asecnds, A stream of oxg-

gan la aupplied from plent 4 by way of lins 45 to the seabustion zone L
424 of freaver 41 in ﬂ:.rlia:r: o bumn off say esrbonsscous deposit formsd
cn the catalyat during traalment of the gassous hydrocarhons in zome 43l
2y rainvalning dtfrferent flwld-sbesic heada, Be Z.; b7 Drodusing G.:I.ffar-.

aut densliles of the fluwldized caialyst maas, In =mones J3 and 4, cyelie

Floyw of tha fluldized caialyat througk theas stunes Iz sotabliszbede G'zz,r—i
gan id sipplisd to zone d4 at the zede of 17 mola and 1t8 yalopity i
throush sone 4 may be about . fook per ssoord. With the aid of ihe
heat of copbustion libaraded in zone 44 aud ths hest sarried by the
gayaa flmving,. throuxk hegtar 40, 15 ’semilaratﬁra of shout 55[}0 Fo dz '
pglntalped In gow 43. A8 e result of the satalyile irestment, ozyp-

penated produety are chomieslly dubydrated, 1. 3., Holecnlegs of wober

maforilng of the heavlisT hydrocorbong {2 effented.

CTkn i-aa.ufion'*_az-nﬂ.ﬁﬁta along wldh the products ef eembuabinng
walch grs lawgsly cazbon mongxide and cerbon dloxlids in the propoetlons |
of 1 and 2 volitnes, rastactively, lsave the top of trember 41 -bhrcrugﬁ
Ilps 45. Thls effluatt siessm which has & moleenlay welght of =boub
56.5 snters thy betbam of freetlonator s];}.' b the ruta of 200 wela. By |
mgley this stoesm ig mboud 50&3 &f carban dicﬁﬂc. iry oatelirat am~ ;

lrefnad 1in the sfflcent sueed {roe trester #1 ia recovorad &a a Slursy

whieh is wibhdrawn Tron the bottem of rrgetionebor 47 by wsy of iine 40 |

and mmyn 49. Fard of 4ho ollk-catelyst siurry iz raturned o breztbar 4%

-8 -
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2od part 1s passsd through coolar %0 baek inte the Freetionating colanm
AY by way of line %1. in oil atrem i withdrewn from 4ha GppsT verticn
of Tractionater 47 throvgh 1ina 52 and discharsed inte stripping Lo ;
0w Ghoam Injooted inte the botter of drwe 43 dzpleoes abeorbad
lightar hydroearbons wideb ratuvrn throwen 1lag B to fractioestor 47,
The stripped il ehich may be of dlasek Tusl grade dlscharges through 4
line 75 end soolss 56 to sultebls ssorage facilitiss (not shewn)e Thia
all bs & moelecular weight of aboub 220 ard iz reccrsrcad 8t ths rats ol
abont 247 molo, The zasesz learving the top of fraotlonatoy f7 phas ;
tarough ine 57 and eosler B8 into sspevater 59 wheroin meondensed
gadda gre gaparated from 1iguid. The liquiri fomce u lowar water lajar
which ig withdrawmn at She bobbon of seperator 59 snd ag oil leyer which |
ia partly raturnsd by wmey of punmp 60 and 1ins B2 iste the o of frae-
Viouzbor 4T. The rost of the <il layar is foresd by punp £2 and 1ing
EZ through heat axchangsr &} ifato the lewsr sestion o stabiligar 6.
e womdanasd gases are vithdrarn from the bten of aspstator 59 by way
of Line 66 and infscted into tha uppar periion of sbabllizer 55 with the
aid of sompresaar 7. The composive of asTasma 53 ené 46 bes an average
melgeulsr peight of A7 sod 2 rate of flow of 190 molze {m o meler
Tazig the cmpoaite bas aporerlomtely JO% of ¢a‘_r-.'h|:_ur. tioxide.

Shapillzed geaclins s vr:l‘shl.'ira?m From e Dobian of pleblligar
55 Uy way of 1ius &5 throngh nses axehengar £ and cooler E‘j. The gaso-
Lina i recovored =% thp mesa of I0 mely and hag a molasuiar wedght of
abouk 120. PFari of the ﬂ_t:mm: githiraen through 1ing (8 1a paszs2l sue- ;
ceagively through pumgp 70 end heatar 71 by way of lines T back imbo the
stabilizar &5 to provide ths beat necessary fov vhe Srastionetion. Taa
Zageous 3trogm losving th:mgh lins T3 et fox top of shahllzar 55
baszzas $hrough cooler P4 infm. azpazaber o which remores wicemdenaad
gages from 8 liguld freciion ®aich is Tetuwrond Ty way of lire 76 and

pump 7F 4o tha bon of the sdebillgew E’j. ha vneondenasd gazes sonbsin-

ing sporosimately 0% of cacBen dfomlde tlow through line 78 ab the
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rate of 180 mols into fhe botton of sbsortar 79, Thia shvesm ha an
Sverage moletnlar woelsht of .7 and sontaing valushle olafing pra;a
Ao pently 1 tha 03 end o 4 TEOFE o

lean il flowlng cowsterourrsntly +o thu gazes in gheoTbar 7O
1y used %0 sapsTate ths hytirocarbonas Fram $he carbon, diexdds mnd o%ber
§as0g. Tha sarichsd wil siream le withdrawn Shrough 1ine 850 and yasasd
auoesnsively through head exthacger Ul and heasar 32 inte iean od) shill :
83 whorain the sbeorbed hydrcearbons are shripped oo the lasn a1l by
the injsctlon of sfaar ab the bobbom of s4111 B¥. 'ha stedpped ofl
withdeem throuzh 1ing §f 1z foresd by mmo 85 through heat sxehangar
fl and cooler 86 into tha top of sbaorbaT 79 b6 sffend the contipmous
eyellic flow of $he gheorpdicr wmditm. The unsbhacrsbad &ngae leaving Sha
op of gbaozbor 79 flow shrcuzh 1ime 37 indo iins 25. To gos flowing
through lime D7 discbaresa at the tebe of 100 uols and has g molsenlar
welght of 37.7, about ¥wo thirds of this maa boing catbon dinzldos The
rechined sﬁrsams 25 and 87 have a mate of flow of 550 wols end ap myer~
g molecular wolght of ¥0.8. Uhe composits stvemm wick 1g retarned
#Lth tas atd of ccmpressor b ms weeyslo gas %o gax:la:[.‘a.tur 2 oomprisos
aanerhal leas than 504 of carbor dlioxtds and snproxiuataly 251{'01‘
hydrogan erd sartosn momozids. Tha remalnine EJ;??%‘ur a0 1z mads’ up of
mitrogsn, mofgbure and lisht gaseous é:@'ﬂranaz:i}&ﬁ_gz'-

Tas effivont gucus feem atill 87 vasms through 1ine 88 and
coolar 89 into a separator 90 whersin waesnisnged gages are saparated
from a Llgudd fraction. The Liguid fraa'l:i_mn forms a lomeT water layer
which 1g withdraomm % the dotter of -aspa::'atnr g9 zné an il layer which
1a whurnad by way of line 91 and up O te the top of atill 53 B3 (o=
flux 1iquid. The gaass dlschsredng from £k top of separator 90 are ;

irpge e flow with the afic of oompressor 99 through lins 94 into heatsr

9Fs Thia shrasm which hax e rate of flow of 60 mola and an aTeTags
melagular walght o 47.9 12 fpjreted ints ths eatalytis poljmerizmetlon

walt ';‘rﬁ at emitable ferpekature ond pressucs coodibilsas bo polymsrizes

= 10 =




the geazous lafins. The cstalyst suployed In polymerizar 9 may ba

sy of poveral imowr typas, o. ., tha phogohorio emi-i-t;,.ry::, and ool -

1
i

iag surfacs OF may b disposed sitaln polymsrizer oh to ramave the

Irgat of waactlon., Tvpiosl operatlng condiiions wald ineluds & Ban-

Tarafure of gbont 4007 Fo, a prossure of ebous 900 1va. Ter siltre

inck - gauge and a space velecliy of about 500 volarss af'.':.-a_n. par rolums

. I Y

af egtalyak Der howr. Tas reactlion Lraducts pass through line 93 anc
eoolar 49 Iafo steRillszsr 100 wherain polymsr geaclios is spaaratad
Trow light hydrocarbon gasss and is wishdram throumk line 101 and
cooles 102 as an end product, Tols gaseiine which, ineidantelly, con-
| tains a large butana fraebtlon is Tesoversd of Bhe rate of 20 mola ard
| has asn average molsedlas welghs of B3.d. Haat 1= aupplled to ababi:ﬁzar;l
170 Ty elvewisting idouid through line 143 and Lpaler 104 [Dagag ea-
varizg from the top of elebllimer 100 paas through line 105 and caoler |
106 into separstor 107 whersln condansate 4o paperated frem the gnges
ané reivruzd by Mue 100 and wmy 109 %o tha top of stabilizer 100
The zaacs lswring Sns {00 of zshasabor 107 pass througk pire 24 inte
‘baoriel 2 @a berainbeafora descrived. Tuess sasws flow mbt the Taba
of 20 msla and hate an average molectlst walshs of Zi+9. Thils thass
geond gomprisa about 25% of carbon dioxlde they siec comiain yaluabls

light h;,'{lr-'lﬁ_fc.iaix:ban cagen walsh sro poootered in shacrbar 2.
Lo hy T el .

. Un the bosla of pevnd mols per hour, o tlent ammioplng the
A -’

© rebas of fiow hazelnoheve sbaiod hes m dally preduction capactiy of

I

_ : Elb-:r_-u-l.'; 355 barzels of mynitesized gasclins, 193 berrals of polymerised

. -.ga,snl.‘l,na fecatalning tutene} and 48 barrels of diassl ofle The BT ihaw
Elead .gaﬂﬂliﬁa ham an ocﬁ&né mEtnaT GF "fEl ap 77 bty the 49TH test mathod :
(OFR-moterle 'is aoppesita rasulting from bleonding the polymerdzad aad

aymthssinad gasclloes hue sn cebsns rsiing of 90 or owsr.

Figure 2 praperts schepstieally anothsr plant arpsmgsment 1o

vhinh EF prosizh WAy ba oterebsd. Thiz operetion in ssvsral respecta

1a aneh the =am: a8 that harainhefore deaerided Tor #owras 1. CQoroe-—

- 11 -
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thayongh roolar 19 Baforg dlschargl-g inko soparatior 0. Theuts, ihe

g 4?8939

spendling elemsnis in tha +we drewings brar the sepn mierals) thass
earTosronding elemants =y b2 1dantica] op Laraly f‘un-:_rhicr:m_ll:,r a&nnzi-
velant.

To eveid redundance, ths “Iowshast ul Figura 2 wlil bs dia-
ouzgad oaly to shrems Me mors Impoztant departursa from the lomsheat
of Flagura 1. In Fizurs 2y Eear, it will be ohasrvad that 411 of thg
Product zeses from repebsy § flowing through lins 15 ars paThly ra-
Turned to reactor ¢ LY way of Lins 184 aud conprepscr 18P and partly
enargod 1nto beador 40 threwgh Iins 108, Lo sapavation of produsta has
Shuy far bgsn madse

The pgssous prodoste raizsd to a dasirahle temparature in
heatan A4 ars transfarrved to trsabsr 4L throvgh line 42. Ta this case,
Treator A is mads up of Bwo oyelindrioal vaagels 43 ani 44 io whieh,
reopeetively, the casclyfia ‘braa'hin&n‘ﬁ. and catalyet megenszables epe
tarried cuk. Tho tus veszels arg in‘aaram:m.gcﬁﬂd h:.r_ loternal standptpas
424 end 444 thronsh waloh cat-ai:;at powdar dfechargsa oo onz vesgal
intio the ganosous gtraaw flowing %0 the ohhas Tasei. Tha ostalyst

elreulates hrowgh the twe veassia whieh etibudy Mdomilom" ocnaratlon ag

Hoacritad by Mirghres et sl In Trensactlons of imeTiesn Inghitute of |

Chemional Enginerea, Vels 41, No. 1, pags 19 at seg. {194R1.

The gamaous affluents frow vassels 43 and 44 Flow ma & mixture

through Idng 45 into ekavher 45.& whevaln gatalyst anfralr=d in the ER=Es |
1g veovered by yoribbicg the gasss with cooisnsetss Tis condensptae
catalyst slurmy s drairad from tha bottom of chambsr 464 and 45 foresd
by pamp 4FR pertly back iunto veasel 43 by way of lins a].EG_a'nﬁ partly
theensh coalar 46D aud lims 6T to tba Sop of chawbar 4ém

| The product gases Isava sherker £04 throush line J6F, peasine

progucts are passad throwgh & conventional absorber ayyten in mush the
st way 25 haz besn dsactibed for ¥enye 1. Fh iz wall ko nots That

1n this linstawes the cil fraction flewinz fror separetor 20 thremgsh

-z -




- with the atd of compressor 5 $hrough 1ims T Into ssmavatoy 2,

An fterms of the liguid hydroearhons Produesd. Many moddfiestlong of

@?8939

Iine M providas the dogorphior madimn fer abmorbar 2da '"™ha odl in
lin= 21 wests the snviched maditm 3 acharging from &bacybar 24 through
Lina =M. After the oil has bean strigpad of tha ifghtern krdrnoarhons
in g¥111 23, 14 flove thvough line %fa On passing threugh ecolass 36,

vart of the ¢1) iz withdram aa Troduct theowgh 1lna F48 and porh ia

returrod o sbaorber 24.

¥hs gassoms sffluont frem st111 25 Fiows through line 29 and
eeoler 30 inko soporater 31, The condensabs Porms oll awd Tater layars
in ssparetor 31, the water bainz drained from tha botbon of the sspers~-
tors Tha gassoua and oil fraekfons flow frem sapavatod 31 by way of

Lines &5 and 724, reapoctivoly, 1nfo a tomventionsl stabilizey &5, the

eporation of whiel has bsen outlined hereirabowe in sommactlon with
TMegura 1. |

Tho gaseous kydrocarshone ssparated in stabilfxar 55 leare
Baparator 75 and ers fovead by (.'.i'ﬂn_'pl‘i‘:!:lsﬂ;r 95 through lins 94 %o an
ordingry instelletlon for polyrsrizing olafins chiafl:l,r in the {53 and (14 i
Tanga, Sush ad lnetellstion haw boon dfssnsssd in Tolation fo PMgure _'L._

Teo zoelénsl gpsms from the rulyrerlsation step ame utilimad

88 mooycia Zag By bedng 1lod through 1ius 3% Inko Iips 35 and thanno

Tha flowszhasta of Figorag 1 avd = dhow rapresentative nlent
Brrangsmants in "i'LiC.J. the process of my fmovontion may he ccndugtad %o
acryars narmall._-r e.m.sacu-s hydrv;aarhnna inta nu:mna].ly J.:.quid hgdmcarhuna

which Form a mejop quanbity of gescling of high ertiliook ratlng, say

ahove 7R oelana mmhar, ond s mper quantity of valushls oll, siile

effatting o high nfilizesion efficlenty for 4ae saseous hydrecarbon fasd.

thoes [lowsheste will mugzest thrmsslves &c ihose sldBlaed In the art.
For exempls, in Fligurs 1, the gasesovs afflivent From mparator LUT nay
ta mady Yo Tlow inbo the reeyels lins 30 inateadl of 1uts shorhar 24 Ty

Bisking vhe petesssry chungss In lins 5. In effect, suah on ATTangn-

- 15 -
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Joamgat ds shown in Mgurs 2, Sindilszly, $he geescus effiuent Feem BpE=

| minlmue of ertranzsns Dmster sobars the IToessaa ard the Ty-gbream of

| 2amlinal games at vardous podnie in tha ouetation way ba esllsotad zrd

@?8939

66 wiich dimeharges into stabiligar GH. i imporbans feebor in the
! attalnment of high ubillzetion efficloney 1a tha fast that synthosiz gas

13 gewsrated fTrm gaseeus hydrocarbens and i Flr parlsy ogygen, f. oo,

; ©o% lesd thaa about G by wolume 0f omymsne In %irm, fhis weans that a

. Teturnsd to tho gszeretor o whkilizg tsir eosntanfa of darkon oxidess,

h:,_rdrﬂgsn. mathans, obc.

‘amy of several eoubtast emerla, such ss saldd-trsatod flays and bauxite,

| syntbetle eracking catalyets and seblvated sltrina. M proesduyrs of

| oxygen malkes 1t feasible fo uwtilize thls earbon whick kas baen formsd at

-

T

The syathotle predust fpreatment skap of ry procoss mey BT 0w

ragengretlag apent eabalyst bor burning off theo carboreesous dazpzit wlth

the axpunse 27 gessouz hyfdrceastong entering the rrecsas apd whioh ordl— ;

Tator 1 ney by-pass braater 41 by connaoting line 25 divectly with o

ner 1y whan burning itk alr would ba lest in the flus gases ventad ioko ]

[ ¥he siresshers. decordiugly, oy procedurs arsThz such loas end cembrih— |

" Pelors, 8. gep GFoloNe wmpavetiony and sleuibicel oveclpitefors. The

nheg 0 the stteinrent of 4 Elgh utllization offielismey for the maasous
bhydvocarbor foads Furthammers, vhe abasncs of m large volwm of efmooe
whaxfe nitrogen pamits the mizing ot the za=en 1Gaﬁng the eonTarsien
and pagenpratlon mones of my cabalykie trestyr. Io g syatwe embodying &

the flulédsing prinsiplo, such:ulxins ohadeizs expenaiTe cakelyat Lol

ugg of oxygen tor ocabtelyst rospnoration éian ﬂanréaa-aa Tl sissa_ ol tha
equirment, Markad secoemica in ipstallsticn and meintatsnee copts ape
therafeore realizad.

. Tiose skilled 1n the ragenevation of spent cabalyate of Shg
Sy eonbeenplobed Tow py dahyd-gpficn siap apprselste thet ths combostion
of the earhonacsous dapealt on bhe spsnt particlas woet be carrisd ot

below the daasstlvetisn temporato=s of the patalyst salscfed. The da-
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|| aotlvation tenpeTature, i s., bhs podns &% whilch fhermal Injory or do- |

activatlor af Lhka eatalyst bagins, VAIFS wiih bhe cabalyst used. Capare
ally, the demcbivelion temperatnme 2g iy bhs vieinity of sheuy 11000 T.,
i But aome vahalyabz, & g,, s Zrhthetio =ll1iosenlutna tyTe, have da-

_|| Activation tamperatures us hish sz dpoat 1300° @y In eny uase, havgvar,
the raganersbion Teperatute ghould wok ba permittad to fall below nbout
 800° 7, Tegenerating swewl catalyes #1th aibsbentlally pure oxygen,
I may uwss conling voils er tubas to eomfrel the terzaratume within +he

Y demimmd imits tut IrafeTably, aben nsing a LIuiddead syaten, T may

1 gffoet thormal rapwlatior Hrugh tha combrel of $he reims of oxgrman

wirofuetion ant of siroilation of aalalyat beotween tis regsnerating

['4% of %bhe traRiags o o cunvs:nticmal coodar for I‘J.Lidizad cabalyata.

Thile I heve doaoribed g Iraferrad fom of 1y {nmntion ond

| modifieations Yharasy, it iz nodozatacd thot thass ars oy way of 11iua-
tration only and rarious changns may ba mads wlthinp bha gtore of fha

- appendesd claime =f thomt Geparting from tha zpirit of e Invention,

|' zone and & hsat-sbatoaeting BEOULS, ®a Z., Bhg snﬂnh]mx-:rd.t: emrar sl on =ona J




el

_ mnt.act‘. agent 1a bamdbe snd the slevabed bemerature iz in the range

with banxite in a tresting zone at a temperature in the range of about
700° to 950°F. to converb saiq nertaily liguid hydrocarbons o gessline

The smbodiwents of the invention in wnich an exelusive

broperty or privilegs iz olajmed ars defined ss follows:

la In the procesa for the manuTasturs of gRacline hypdro-
carbons b;,r the generaticn of symthesis gas eomoivting sssemtdally of
<arhbon mavoxdde and hydrogen sund by the ecatalytic cooversion of said
aynkhesis gas at elml_r_art.ed temperature and pressuve to preducts
im.:luding fomally ligeld hydrocartons snd covbon diowids, the
Improvenant wiich comprises pagalng in vapor phase sald neTmally
liguid hgdrogarbona dn the prosepce of ol leapt about 2 mels of carbon
dloxide for eaen mol of aormadly Tigqudd bydrocarbon ia combact with a
g0lid, minasrzl-type conmtact Bgant, sdapbed to improve tha agbitmenk
value of gaseline hydrocarbons, in a trestiug sore at an elevated
temperature to comvert gaid noraally lignid bpdrocarbens to gaacling
hydroesrbona of imgroved aptdknook value, withdradng a trested produch I
sbresm from aald treaking Zohe, &and revovering sald gasoline hydro-
carbons from sald trested prodost atrech,

Z2s The progess of colaim 1 whersin the seldd, mineral-typa

of aboub 7O0° to 9509F,

34 In the procsse for the manufectups of pasoline hydro-
earions by the ganerar.ion of symthesis gan conalsting essentially of
oarhan monm::r_da Zad. hydrogen: and by the comrerslon .of said synthesig
g2 by combaet with an iron~type catelysk =t elevateg taperatare ang
preasure ta products ineluding termally Jigubd hydrocarbons and carbon
dioxlde, the improvement which coliprl sas paséing i vepor phase satd
nomsially liguid bydroarbora 1n bha presence of ot least about 2 mols
of earben diwdde for sach mol of mma.ll;r'iiquid hpdrocarbon in contoct

PR

o



*
i
B
i
3
!

SRl

At T Y

o

h;;.rchﬂoé:arbnna of dmproted antilneck valtes, withdrawing s treated prodact
stretm fron said treatlog zaﬁe, and eecoverdng sald gaseline hydpa-
earbens from ssdd treated product stresm.

4o In the process for the nsmtzctuve of gasoline gz
¢arbons Uy the ganerabion of synthesis gas songlabing esaentialiy of
varbol moncxice and Lydrogen =nd by the eatelyhic converslon of sadldq
syathesis gas 2% elevaied tespersbure and preszure to products Includ-—

Ciag normally liquid hydrocartona and carbon dioxide, tha improvement

which compriges passing bthe toval stream of said products in vapor

phagse lncluding at least acout 2 wols of carbon diexide for gash mol of

Normally Liguid h;vdro::arbaﬁ in comtaeh with & sclic, minarsl type
contact sgent, adapted to luprove the anbilwmosk value of gasnline
hydrocarbong, in & tyesting uome st sn elevebed temperatnre to comvert
zeid nommally liguid hydroearbons to zaseline hydrocarbone of improved
antilmock valee, withdrawing = treatod product stremn Tran sald Great-
ing Zone, and recoverdng said gaseline hydrocarbonz from sald trested
pradust atrean,

Sa In the process for the Demufsctura of gegoline hydro-
carbang by \bhe.genaratim of symthesls gds donsisting essemiially of
carbon monexide &nd hydrogen and by the sonversicn of aald symbhesis
gae by contact with an iron-type catalyst at elevated tetiperature and
preasure to preducts lnelnding nermally liguid hydrocarbons and . savbon
dioxide, the improvement which comprises passibg the total stroam of .
snid preducts in vapor phase including at lLesat sbout 2 qels of carbon

_dieride for each mol of normally liquid hprtrocarton in contact with

bauxite in & treabiog zone 2t s temperature in the range of abouwt Tope
to QEE?F. to convert gald normally liguild hydrocarbons to gagoline

hpdrocerbans of dwproved ambilnock value ¢ Witharmdng & trested produck
straom fiom saded treating =ome, and recovering sald geenline hydrogar-

bong from szdd trested produch shreen,
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£s In the process for the mawulaciurs of gaseline hpdroe
carbonz by the shepa imcluding Eengrabing synbhesis ges consiabing
casentially of carbon motosdde and hydregen, reacting asld synthesis
g8 In the presencs of an iron-type cztailyst at slevatad lLemperzbure
and pressure to yield products lncludlng normslly Mquld hydvocarions
and corben diciide, and treating s=id normally 1igwid Iydiocarbons in
¥apor phase with a =olid, uineral-type ventact agent adapted to lmprovre 5
the amtiknoek value of geeoline Lpdrecaroons, salé combact agent balng
fouled by the degosiiicn of carbsnuceous rstter during sald treatment
bt betns reactivatable by the combustion of gaid carbonaceous matter,
the Lmprovenert whlch conpriasa passing Through anid tx:aat:aam:. atep &
shream comprisging at lesat sbomt 2 nols of earbon diocwids for sach mpl
of nomally 1iquld hydrocerbon present therein, reastivatiog azid con—
tack agent by combustion of said Rrbonacests matter with subsbantlalily
pure woyrgen to Fleld combustion gases cunan.stmg nasen'tlﬂlly of corbon
axdden, miking said combusiion EABwS aud the ei‘fluent siream from said
treatitent step, recovering from the reaultlog miiture gaseline hpdro-
carbona of improved amtilmoek value and a a9 rractimf rﬁ.ah 1 carbon
peides, and wbilizlam & porbion of sald gas fra::ts.&'n :Ln‘ tna s‘tﬂp of

gereyebing syntheais geg., ."' T

—

e "o In the process for Lhe memi agbure: ar gm].ina bydrocar

bowns by the atepa inelnding penerating simthaglis ges consiat-ing essentl~ |
Ally of oarbon monoxide and hydrogen, Tercting said symihests gas in the |
Dreaence of s iron-iype catalyst at clevabeg temparature’ nnd prmux-a
o risld producis dneludiog normally l:t.qui-:l h;mmcurmgs:-aud carmn
dicride, and tresting said sermelly 1iguid Inrdrumbam 5 'rapnr phaza
with a aolid, minsrel-type conbact 8gent adspted to mg:ma “the anti~
imoek valde of geaoilne hydeeearbons, sald 'uonbmt'agan£ being fouled

. by the depoaition of carbonaceous matter during said treatment, bt




' earbops by the generation of synthesis g2s comoigbing eagentially of

improvement which compriges pes9ing in vapor phase said narnally

ﬂein.g_ Teactivatable by the oombustion of aadd corbonzoeous makter,
the luprovenent which comprises passing the totsd strean of products
from sadd reaction sbep including ab Least aevut 2 modls of carien
dlexdde for each mol of pormally Tigedd hydrecardon throuph said
tresbment step, reactivabing sald contact agent by combustion of szid '
cavlonacenus watier with substantialiys pure exygen to plald combustlon
g83e cunsisbing essantially of carlon oxides, midng said equbustion
g#ses and the of {luent stream from sald Lrestment atep, recovering
frow the resulting mivture gasoline hydrocarbons of improved antlkoock '
value sind a gas fraction Tich in caxban oxides, ad ubilizing a portion
of yold gas fraction in the giep of generating synthesia gas.

8. In the progese for the manufactare of geacline hzdro-

earbon monoxide and hydrogen ard by the cabalybic eopTeraion of said
ayuthesiz gaa at elevated Lemparaiure and rressurs Lo preducts
including normally 1iguid hydrocarbons sud carion dioxide, the

liquld hydeacarbons in the presence of carbon dicxide in a swlal
quantity ab lesst as large as the molsl quantity of sald mormadly
Hauid Idrocarvons in contact with a solld, sdaeral-type contact
agent, asdapted te improve the mbilmock value of gasollne h}rﬂﬁcaz-buna,
in a teseblng zooe a2t an elsvated temporature to opnvert aaid normally
Liquid hydwocarbons to gasoling hydrocarbons of improved mt-ﬂﬂms@c
value, wlthdrewlne o tresied product stream from s=ig treating some,
ad recovering said gasoline hydrocarvons from ssld trested product

atream,

7

e,
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. In A proces: forv the productics of liguid hydro-
carbuns predominately in the gasoline range by the steps in-
cluding genarating synthesis gas cansisting esaentia}ly:af
carbon concxide and hyd rogsn and the catalytle eqnversion of
sgld synthesis gaa at elevated temperature and preszurc to
products ineluding wormally liquid hydrocarbon and csrhon
dioxide, the lmprovement which comprises passlng in vapor
rhase 3aid normally liguid hydrocarbons in the presence of
carbon dicride in a molar guantity at loast ap largé us the
molar guanbity of said ﬁarmally liguid hydrocarvons iuto con-

tact with & solid minsral-uype contact agent adapted to im-

il preve the anti-kneck value of gasoline hydrocarbons in a

treating zene at an elevabod temperature to convert saig
nﬁrmally liguid hydrecerbens to gazoline bydrocarbons of im-
proved anti-knoel value, szid conbest agent beling foulad by
the deposition of carbonacsous matier during said Lreatment
but being reactivatanle by the sombustion of said CarhonacaouE
mauter rEdctlva+ing said contaci ageat by combustlun of said
carhunaceoua matter with substantially osura oxyga1 to yield

gorbustisn gases consisting zasentiully of earbon enides,

recovering gasoline hydrocarbeons of improved anti-koock valiee,

and utillzing said combustlen guses In the step of gzonerating

synthesis gas,

10. The process of claim 9 in which ths solia minery
tyme centaet agent is in comminuted forwm and im = fluldinea

stata in both the treating and the reactivation shens,

1k, The process of clalm 9 in wnleh the vanor-
Fhase treatment aud the catalyst reastivation are conducted
in contiguous zones of & fluidized ras: of solid wineral—

type coatact agent.,
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12. The orocess of claim 9 ln which zhe yapof~
chase tireatment is conducted at a tempersture in the THAZe
of sbout TU0® to 950°F. with bawrite as the solld minsral-

type contact agent.
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