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Tﬁiﬂ lnvention relates to the conmversion of nornelly liguid high

moleculnrweight hydrocarbong and relates more partlcularly to the produo-

tion.bfnhigh quélity Dieael engine fuels.

Tha relatlve suitability of a hydrogarbon or a hydrocurbon mixture

as & fusl for Diesel enginem is-deﬁandant not only upon tha poasazaion of a

'iigh tgnition value, as.gensrally expressed by cebane sumvor, bub wpon the

combination therewith of a high henting valte and a low pour polnt, The more
reudlly avaeileble hydrocarbons boiling 1n_tha Diesel engine fuel boilingbrangé
guch. ag those obtainable by distillatiﬁn from naturally Qccurring patroiaum
aﬁd from cragksd cﬁudés ganara}iﬁ vosaese too low an ignition valug; High
vetane paraffinle stooks, on the other hand, generally ara 1aeking.in Y
euffioiently low pbur poipt'to anahlé thelr efflclent utllization ﬁnder con-
ditiong of prelatively low tempsratursce. Procasges have been discloged hore-

tofors for the prodnstion of hydrocarbons poseesslng propertles appfeaching

'mdfa'nea:ly the combination of characteristins &es1ra& in a_high qu511ty

. Dleael fusl, _Such.proceséea.aa.ﬁagd harbﬁpﬁora,lhowaver, often have baen
- han&icgﬁped byftha'utiliﬁatioh.ﬁf,ana 6r’i0re suqh stepa . aa, for a#ampla,

'0racking;'dalvent axtractidn; sxtractiﬁe distillaﬁion; etc,, which enablea

" the aanverﬂion of only 4, relativaly emall proportion of tha charga wa

pro&uct huvlng tha phyelcal end: chamical propartias falling wibhin the relaw

tivaly narrow range of a high quality Diasal fmel, Such prooesasp, Mrthsr-

. mora'gehér&lly;pfovi&a_no mesns for the variation of the pour point nvgr.a :

falativély wide range without substantial reduction in ignition ond/or egte
ing volua, Prabtioa; operation of much processes diracted vrinarily to the
preduction of only ﬁiésal fualé is often rendered bighly unecgnomicél ﬁecansa
of thelr complexity and reemltant high cost of operation.

oIt io'an obJect of the prossnt invantlon e prov*de an lmproved

progess fov the more efficient pro&nctinn, in the absance of any substantlal

]

'hydrncarbon ducamposition, of high quality Diesal engine fuals possessing a

high heating value,_high ignltlen valne and low pour point.,
A further.objact of the invenbtion 1s the provision of sn Improved
procese for the more efficlent qonveréion of a high datane pareffinlic stock
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heving a relatively high powr point to a paraffinic Diesel engine fuel of low
pour point without subetantlsl reductlion of ignition valne and in the abasnce
of any aubstantial hydrocavbon decnPPosition.

Ancther objsct 'of the in'.ranti_on 1ls the provislon of an Improvsd
process for the more efficient non#ersion of a gaturated normally liguid
leomertzable high molecular weigﬁt hydrocarbon of gtreight or branched struc-
ture to a saturated hydrocarbon of branched end mewre highly brancﬁed structure
having eubsbantlally the sare ﬁolacular walght 1in tha absanoe_of'any subostan-
tial ﬁyﬂreaarhdn decompogition, |

| 'Anotﬁer obJect of the inventicn is the provizion of an impénved
process for Lihwe méra.afficiant conversion of harmally'liéuid hizh ﬁélécular
wolght puraifins of straight and hrgﬁchad ohain atruotups ta.parﬁffina of
branched and mqré=ﬁigh1y hranched'chain ptruoture, respacfiveiy, ha?ingzthe
same molecular weight, in tha'aﬁaanca of any oubstantial hydrosarbon éaoom_
position. a I o | o

S‘till another ob,ject of the imrent-ion im 4he: provision of a high

. quality Diaﬁel angine_fuel comhining ralatively high ignitianggn& haablng

".;ﬁ._j_.uea wi‘bh..a 161@‘.@'611'1‘ point, ._Other'c;b,.jecﬁa and aﬁvsm‘bages of the invemtion
will betone apparent from tha i‘nllwing rlascrip‘bion thereoi‘;

' In accordanoa with the. prccaaa af the invenbion, i normally liquid
_1abmerizabla-saturutad hyﬂracarbcn of high molacular waight:such ap, for
exﬁmélé;.a'parﬁffiﬁ havinp:ﬂt least taﬁ carhon'atémé to the moleoule, of

straight chain or branched atructure, is converted. by Gontact wilth a catalyst

_oomprialng a mpdified matal halide: of the Friedel Crafto type in the presanca

-of & orsokling auppresso: under conditions Aagaribed fully herain, sonverting

‘high moleoular welght mormally 1iquid paraffing of streilght snd branched

I ﬂtruutura to normally 1iquid naraffins of branrhad and’ move hishly hrannhsd

structura having tha aama . molesular waight ‘s the h}drocarbons ‘charged, in the
ahsenae of any &ubﬁ‘tantial hyd:;‘ocarbon ﬂ.euompoaitien.- By the Serm hydrocarbon
”ﬂ-ﬂc:mpoaition ; @8 negd 111 the preasnt apacii‘iua‘oion ﬂ.nd. apptmﬂ.aﬁ clalmae, is
mﬂant the rupture of barbon o curbon bonda of the hydrocarbon ‘moleculs to
rasult in the formatlon pf hydrcc;rbons of aubstﬂnti&lly lower molecular
wolght than the normally solid Hy&rocarbdn charged, or racoﬁbin&ﬁion of

%
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" hydrocarbon fragaente o form hlgher molaculsy weight tars and sludges.
In provesses dioclosed herstofore invelving the c§nversion of high
" molacular walght hydrocarbons such ﬁa, for exwmple, the pareffins having at
least 7 or 8 carbon atoms to the molepula,.with the ald of a metal halide of
the Frisedel-Crafte type, suchk as alumiﬁmm ¢hlorids, hyérocarbon decomposition
1o generally the predeminant reacticn. For, although aluminﬁﬁ chlcridalis_
knoun to promote such raactibna s the ;cn%arsion of normal buténe to iso-

butanb in the sbsence af:ary substantisl hydracarbon dacbmpnaition at cerbain

N _ canditions, the effact of this satalyst in the- procence of & higher parailin

1s %o f&vcr Y azack‘ng rs"ction ovey ths iaomerlzation raastioﬁ.: Thus, in

the presence of pentane, algminum ohloride will canas the cracking.reaction
to predominate, vherdss in the presence of st;ll higher pgrgffina, the crack-

ing raactian will generally pnavail té-ﬁha'subatantial-exclusioﬁ-of isamsriza—

'tiﬁﬂJ Raaort ig tharafora had in the isemﬂrization of nonmxl rentang with
_;5aluminum chloride to tha wee of Jgants capable of suppraasing the cracking }

“s'roaution. The agants Buppresﬂing the uracﬁing of tha lowar boiling paraffina,

"'houavar, also supprass to a varying aeqrae the iaomsriznblon of thase mate-

ri&la. Sinca the oraokins procaada et a prGKTESsively mors active rata with

"1ncraase af molecnlar waight of tha lcwer bniling paraffirs, tha 1nor&inately

.Graokins Df: for example, 2 bg parufrin, rasultm in a concomitant suppression
of tha 1Ecmerizatiqn reaction to a &egrae ran&aring tho isamerization on a
prautlcal scale of Euch move readily cracked paraffins highly uneconomical., !
The trea&menh of p&raffina of atill highar motecular welghts with aluminum é
chloride on-a practiaal scale in the absenoe of any uubﬂtuntial dsgrae of
rracking haa, tharefvro, haratofura Peen ‘held unfaasible. .
_ .I In contraat to ths mathﬁ&a amplayad heretofora in_the treatment of
. normally liquid naraffin hyﬂrocarbona of nigh mglecular weight, and not-
L _withsfanding the behavior of the lower boiling paraffins of prograalivaly . ;7-
- iucreasing malacular waight 1n_the praaqnca cf.aluminum chloride and a erasck- '
ihg'aﬁﬁpfaéaof; it has now beeﬁ fpund_thﬁt the high mélecuiar weisht normally
11@&1@ hydrocarbone such . as, for exampla, tha normally liéuid peraffing having :
I
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at least 10 carbon atome te tha molscule oan ba catalyticelly converted to

normally liguid hydrocarbons of improvel propertles, having tha Bame molecn—
lar welght as tha normally solid hydrocavbon charge, in the shoence of any
substantial degres of hydrccarbon desomposition, with the aid of csriain
catalyete comprising a modified metal halide of the Frisdel-Trafts type in
the presence of 5 orscking suppressor under the conditiona'descrihed fully
herein, ' _
o Tha newmally 1iquid high molecular. walght hydroosrbons cogverted 1n
' aocorﬂance with the proceas cf ths invanticn cemprise broadly the high mole-
cular waight normally 1iquid isomerlzable hydrocarbona, such- as, for example{
- the nortielly liquld paraffin hydrcoarbons of stralght chalin and/or branched.
'Gtructure having at least lO @nrbon abcms to tha moleouls.- Examples of thig
clags of hydrcoarbnns nre, for example, n~da;mna, the Eavarﬁl Imathylnolns,nas,
dima“bhyloctaneﬂ and, ethylootanefa, n-umlacama, tha sevaral methyld.eaanea,
_ﬁimethylncnanea ana athylnonanas; nudodeauna, ‘the HBVeral mathylun&ecanas,
-  dimathyldacanes and athyldecanas, nwtridacana, tha savsral methyldodeoanas,
_5-aimathylundoaanea and ethylundecanas, nwtatradecana, the awveral mﬂthyltri—
:i.ﬁeoauaa, dimsthyldndeoanes and ethylundeoanes, n—panbadacana, the. aéveral |
-methylt@tradecanas, dimathyltri&ecanea and ethyltridscanas, nuhaxa&ecana, tha
aaveral me‘bh;vlpentﬂdacanaa, di‘na'hh}'ltetradauaneﬂ und. e‘thyltal.raderanaa, “the
 ;9&?&?&1 trimsthyi mathylethyl and provyl 1somara of the ahova normal para-
'.ffina and thi Beverul diethyl anﬁ but?l isemers tharacf, further examplaﬂ arg
‘Enmﬂtgylhapbadacana, 5,12»diathyltatrudeuana- T,B—diethyltatra&aoane, 5,6~
"dibutyldeoune, 2—meth;lnonaﬂecane, B—Bthylootadecana, hnpropyinunadecanes
i; 2 9-dimathyl*§,ﬁwdiisaamylﬂacune, b—butylﬂicoaane; Q;oetylhaptadecane;_'

: T«butyldoooaane; g—butyldoccsana' llqamylhenoioosane, lO—nonylnonaﬁecans;

-.9-0abyldocu83na, ll«deqyldocosana,.ots.

Tha high mcleaular waight normally liquid hydrocarbon charge tc the

'syatam may conaiat pre&amihantly of a’ Hiﬁgls hydrocarbon or a blxture of e '
or mona high moleculur waight hyﬂrncarbonl They may bo ubuainsd from any -
sultable goyrce such as, for exampla, by Beparutiun, az by fractional dis-

t1llation, from naturally occurring hyﬁrecarbon mixtﬂres such as patroleun,
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or frqm.the distlillate products obtalned upon the thermsl or catalytic treat-
ment of such naturally ocourring hydrocarbons, or any cther hyﬂrocarbéqg or
carbonacecus materlials, Another source of ths high molscular weight pﬁéaffina
© comprises the produste 6btained in the synthesle of hydrocarbons or h&dro~
carbon-contalning naterlale as, for example, the high meleoular weight_ -
“neymally Liguld paraffina ohtained in the afnthaais uf-hydfoqarbons from car-
bon monexide and hydrogen, by such methods as the Fiachar«Tropsch proceas and
modifications thereof., The high molecular waight hydrovmrbon or hydrocarbons
naad not nacesaarily ba . 1nbroduced into tha ayatam in pure or highly GOHUBDﬁ
trated Form nnd thay may compriaa a lsaser amount of othar hydrecarbuns
uanable o not of undergoing cnnvaraion under the conditiona of the axacutiﬂn_
off tha process,. A auitabla oharge to the ﬂystam campriaes, for example,.a
high boiling nurmally 11quid hydrocarbcn fraetian cnnsisting praduminantly of
- ,paraffinlc hydrdearbons having ot loagt 10 carbon atoma to tha molacule aB
__obtainea by fractional distillation of hydrocarhon mixturas of relatively
wi&e bciling ranga.' The inventian ie furthermore not 1imitad to the treat-
;mant of only the paraffinie hydrocarbons hut anmprisea the. conversion of,

f' for axampla, auch iammarizable hyﬁrocarbona ug tha hydrccarhans comprising

1 _an 1snmariadbla alkyl group abtached tc 3 cycloparaffinia or aromatic rlng.

In order to Bet forth more fully tha svature of the 1nvantion, 1t '

'tha s&ngle £Liure illuatratas more or. 1&5& alagrammatically orie form of

;:apparatus=auitable far executing the’ pracass of'. tha inventiqna

Rafarring ta the drawing, 3 narmally liquld, high malacular weight,

having from tan to sixtaen aarhon atoms to tha molacula, 18 paased from an

outaidu auurce thrcugh valv-d lina 10 into a conversion zene. Tha conversion

zone may commrisa any suitable reaotor, or plurality of. raactors aonnectad
1n aariaﬁ or ln parallal optianally 1n aombination wlith saaking vessela or
o zone of rcﬂtricteld croﬂaq-eactiaml ars& Euch ae & doil, In the draw.lng

the- ruuctinn 4ona is repraaantad by reaction.chamber 11 prnvided with auit-

'abla_atirring means 12, -Though the imventlen is in mo , wise limitad by the

_6_

-.-’wiil ha daacribed *n detall with rafananca to tha accqmpanying drawing, wharein



T D

IdzcyulopantuaiaAoQ,

468554

type of reactor or reactors amployed.,l thoas i)roviding iptimate contact of
catalyst and reactant ars preferrad. Eificisnt exeoublon of the procaas, 1t

haa been found, is materlally alded by intimate contact, prafera‘bly' in the
fohn 6f sa smulsion or cther dlieperslon of catelyst and reactants,

In addition to the normally liguid high molscular welght hydrooarbons
to be scaverted, thers le introduced into the reactlon Zone & eracklng sup-
presaor, Su:’gta.ble cracking suppresdcrs comprlese any materlals ;zapabla of
suppraéaing the orgeking of hydrocarbons 1n the presence of the catalysts

onﬁprising a modified metal halida of the Friedel-Crafts type, under the-com-

. ditions'of,éxacution of the réaction, The eracking suppressprs employad may

by normally 11@uid or normally gedecus natoriale, se woll as horma@ly abli&

materdals which are ligulid at the ﬁamparatura of reachlon or whick cun be

-adequately dissolved in materimls 1iquid at the tempevature of reactlon.

Buitable cracking Bupproeaurs ccmprias, for eﬁample, the butanes, the cyclo-

paraffine an& alkyl eubstitutsd cycloparaffina, such &R cyclopentane, mabhyl—

-cyclopentane, athylcyclopantana, dimathylcyclopenbaae, cyclohexans, methyl+
'_fcyclohexane, dimathylcyolahaxana and”afhylcyclohaxane, bimclear allcyolie
'hydrocarbonu such a8 decalin (decahydronaphth&lena}, hyﬁrinﬂan, matrylhydrin~

-dan, bicyclopentyJ, cyclopentylcyclohaxana, biayclnhexyl dlmﬂthylblcyclo—

pantyl &imethylbicyclahexyl, dicyalo alkyl mathanas, diovr]oalkylathanaa,_

parhyﬂroanthrarena, tricyclopantyl dicyclonantylcyclonaxana, cyclopentylﬁ

' biayclchexyl dieyolohaxylayc1opantana, trloyolohaxyl, and homologa thsreof.

Other suitabla cracking auppressors 1nclude aaturate& terpanes, aaturateﬂ

"aamantune, spiroaycleparaffins, end. homologs theveof,

_ A aingla oracking auppresaor or a mixtura of two or moro oracking
;uppfeaaors wey be employed. The or&cking auppressara nesd not necassarily
be Introfuoed inta tha aystam in pure or conpentratad form, ‘but may eompriae
other. matarials auch &8 hydrocamhnna having no deletarious effact under the
oonditlona of execution of the process. The fycloparaffinic Graoking

suppressors may ba intro&ucad into the syatam in the form of cycloparaffin

'connenbrates Dbtalnﬂd by aeparating a cycloparaffin—containing fraction of

narrow bolling renge frum nat&rally oconrring or aynthatically_prpducsd
ST

P e



468554

hydrbcafhon mixturen, A dimethylcyclnpentanaa_fraetion sonbalwing from about

&0 to.about 85 per cent or more of sycloparaffine 1s effectlve as a crack-

ing inhibitor undsr the condi%ions eméloyed 1n'tha_§rocasn of the Invantion.

The cracking suppressor l1a introduced into the syatgm_aa puch or &8 o

salutiqn in a portion of.tha ﬁha:gs or in g euitable solveni, by means of s

© yalved line 14, Tt may be 1:1559&1:«::9& direotly 1ﬁto resctor 11, In e pf&-

farred method of oporatién,'howavar, at le#ét a. part of the:ﬁracking auﬁ—

preasor introducsd 4nto roactor 11 18 mixed with the high mclecular welght

_ pdraffins to bc Gonvartad, prior to the:!.r introguctlon into 'bhe reaction zone.

"‘Tb this 1ntant a val?ed Line 15 18 provided for the paasaga of the cracking

suppressoy inte charse llne 'LO to mingle therein wlth the hydrncarhon charge

" to be convarted -

| Thé_rate_of'1ntr§duat;on.cf.crack;ng supﬁreasop.into the sjgtaﬁ_is

. cohﬁroliadjtd-éffaht.thé=suﬁﬁréééion:of.an& substanﬁial-ambﬁnt of hiﬂrocarﬁon
fdeccmpositicn within reantcr 11. Tha prcporticn of supprassor 1ntr0ducsd

:EJWill vary within the scope of thé in?ention, depending upon the partlcular

f fsnpprsssnr amployad as: well as; ths canditions ehd particular catalyst main-

'“Vtained in raactmr 11. A ratio af cracking Buppressor to normally llguia
hydrﬁcarbana to be 5anﬂarﬁad in reactor ll of from abcut 0 5 1 to about 10 1

'by waighn “End highar may be amployad. It is prefarrad hawavar, particularly .

"lf;whan amployina hydrocarbcnﬂ G araoking suppresaors, to maintain the ratin

off auppresaora-to 1ormally 1iquid hyﬁrocarbon tO'ba chvertad in akoeaa of
_.iahout 142 by w&ight and Prafarmbly 1n tha range oi from about 2 1 0o ahout
8 11 by weight.- Exqallent reaults ara obtainad with tha aid cf the cyclopara—
ffiniag eracking auppraaaura amployad in tha ratlo. of auppraanor o hyﬂro- '
I_.uarbnna ta be aanrertad of frum about 2:1 o ahout 5 1by waight{'
’ Wlhhin reacter ll tha raaotants ara centaoted with a mndified imo-
...merization catalyst which, in tna nrasanoe of the sraﬂklng auppraﬂaor, will
.?sanable tha cenversion of. ‘the ncﬂmally 1iquid high molesular waighb hydro—
gqrbqgs.. ﬁultabla uubulyﬂtﬂ somgrlaa alt 1ﬂomﬂrizaticn catalyat containing &
nioﬂ.;'fiea mat_al ha.li:_le:::-f ~the I‘x'i.aﬁ.a-.{.-(}raif t8 Lype, Modif_icghim of the cata-
iget 15 assential to the atﬁﬁiment of the objects of the invembion, Thus,

B
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the upo of Allls per se in the abpence of inhibitor at a tempserature of about
lOO’G..will'result in substantial dacomposlt;on of the high molscular welsht
hydroca;bons. ragitvlon of sufflelent methyleyelohoxane to oupproos completely
any cracking, on the other hand, will zenerslly ropress to ah inordinate
-dagra.a tha conversitﬁn of the high molescular weight paraffins in tha presence
of aluminum chloride per ss, Of the catelysts comprising a medifisd metal
hallde of the F’rie&elmCmfta iype, those ocmprising a halide of a'lum_inumJ guch
a.:; the chleoride cr'-bmmida or mixturas tharaof 'ﬁra prei‘arred. By the term
"modifiad. motal halide® amployﬁd throughout the speaif‘icatton, a.nd attached

._ cl&im&l, 1s neant g metal hallde whir..h hw boon modifisd by cc:m'nining a portion
of it with & reactive materdal to fom a Tlnld ma:lium in which the ramaining
metal halide apd EC1 oen be dissolved or suspended in o catalytically active
Etate. The isomerlzation ca.talyat,_a y- comprising the medified metnl balide,
employad in thalprocesﬂ of the 1nv€htion; are obtainad'by comhining'a ﬁetél.

| halida of the Frisdal Crafts type with & suiteble mpdlfying agant under con- .
. d.i‘a::ions reanlting ina combination of ‘bhe matal halidas with the modifylng

._[".agan'b. 'I'he-raau.lting combination ma-y be in the form oi‘- an actual c-cenplex

fT':fcompound of the matal halide and tha medifying agent or in- tha form of &

:__.': looaa cambinatiﬂn in which no a.ctual unmpoumi formation be uwasn the metal
'halide and modifiar occurs, and ‘the &otual oampositioqa and atructursa of
) Hf_which,_becauas cf ﬂhair cnmplaalty, do not lend themaalvas to raady determlna-

tion., Suitable mndifying agsnts vhich are combinaﬁ with metal halldes of the

_ Friadal Crafts typa to result in ilsomerization catalysts uomprising the moai_.
fiad matal halldae includa, for axampls, the ayomatic: hydroaarhona-as exempli-
.fiad by'banzana; toluene, dimethyl.banzen@, tr1mathy1 banzéna,-athyl-ﬁonzane,

" _trie‘thyl "bemzena, propyl 'benzana, athyl propyl 'banzana, the isopropyl benzenes,

. Ltha narmal butyl banzsnea, the tertiary butyl benzapes, ths amy1 benzares, “the

mixe& alhyl benzanas,'suoh 6 ethyl toluano, dinrole toluano, etc., aromnbiu

: 'hyd.roﬁarbon' frac‘bions such as. -kerosena -extracta ob’taineﬂ by the extraction of

. karoaene with -3 aolvant poBsaselng Praferanﬁiaf snivent action for aromatica, -
arom&tic extras‘bs d.arived i‘rom thamlly ‘or c&talytically cra.c.katl reformsd,

or dshydrogensted petrclsum or aynthetic petrolaum fractions, syclle clsfins

quch ag oyolopenteny or cyclohsxane,-paraffinic und olaflnic hydrocarbons of
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straight or branched chaln structure; halogen swbstitntsd paraffin hydro-
carbons such as propyl chlorids and butyl chlorids, organle carhoxylic'acids

of the fatty acld serles, such as fozmic, acetlc, proplomie, butyric, olsic,
.na.phthoic and the like; ethers such es diethyl' ather, ethyl phenyl ether, and

the llke; the astars, guch a® isoborpyl acetate, pyroboric aoetate, ethyl
heanzoats, and the like, organic nitro cnmpounﬂa of which the nitro_parafflns,
the altro-sralkyl and the nitroieocyclle compounds such as wltrobenzens,
nitrcpgyhthélane, nitramethana{ rltrogthane, nitrocyclichexans and the liks;
ara'faﬁrGSeut&tiva; alcohqla;sﬁch-aa iaobnrnyl, glycarinq,fphandl; éfﬁyl-
ﬁloohbl1 p;opyl aleohol, isopro?y; alcnﬁoli dodqﬁgﬁnl and -the 1133; the |
ketoﬁas of aliphatic, aralkyl, afématiu or ﬁixed éharauter; such éa écetene,
'msthyl athyl ketcne, mﬂthyl propyl ketona, acetophsnona, athyl nhanyl kstona,
- hsnzophanons and the 1ike, their homologuas and ﬂubatitution proﬂucts- ali-
=nhatic, aralkyl or. arumatic carhcxylic ac*d halidss, narticularly tha aro-

mutic carboxarlic %Gid- h&lidas a8 banzoyl ehluride, benaoyl bromlde, atc.,
_ organid Bulphnnas, auch as tha aryl and aralkyi aulphonas a8 diphanyl gnl-

’?' 'phons, hanzyl qulphona* organic compgunﬂg broadly p' éaaﬁing g &ipole mumant

"3'}combining wlth sbirring ona or mora of tha abova aa%alyst mpdlfiera with tha '

o by aontactlng & mshal halida, auch a8 alum¢num chlnriao, wlth a portion of the

and capable of raaating wi' d aluminnm uhlcridqf,ﬂ’ .

: aluminum hamidaa, sue

f;Tha eatalysta comprising & mudifiad metal \alide are obtained by [~

. metal halids, auch as aluminum chlcrida, and aliowing ths mixture to stan&

':?'ﬁtl:_am taiperaturs or at an elevatsd tamporatura up to, for exampls, ahout

“150 é., generally in tha praaancs of- an addeﬂ hyﬁrogan halida, rorla suffl~ i
| _ olent length of time %o reeult in the formatipn of a 1iquid;'0r;sludge, |
conaleting esventially of &n orgaﬁowmetal'haiida oomplex, Althougk ‘the

'qbove modifiad _oatalysta ccnaiatins of complex raaatiom nroduct containing

the mahal halida are prefarreu, the 1nwantion 1a in no wioa limitad to tha

g mannar in wh.J.ch t‘.he activity of ‘the: métal halid.e 13 mod.ifiarl

Thus suitahle mcdified matal halida~containing catalysts ars obtainﬂd _

' _hydrocarbon chargs 1a the ahsanca of a cracking auppresaar, theraby obtuining ' !
.a nomplex rosotlon product: comprising mndifie& aluminum chlorids. Another _
~ source nf'quiriaa_metal hal;ie catalysts cﬁmpriﬁea_tha metal halide-centalning i

=10~
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complex peastion producte obtained duping the lsomerizaticn of lower bolling
paraf'f_;ins with o metal halide of tho Frisdel-Crafte typs such ag aluminum
chloride. The aluminum shlorlde-contalning complex ﬁixtursa or slugges tﬁus
rejected from procespas iscmerdizing lower paraffins whlch are complstaely
'spa'n'h with respect %o thely ablllity o promcté the ilsomerization .reasctlon are
'ooﬁ%ér“ﬁed. to suitabls modified aluminum'chlciride catalyets for uee in the
prasent 1nvantinn by the adﬂition therato of fresh alumlnum Uhloride'Jj{%]?z;éh
. Gther methods of modif‘ying t-her ma‘hal ha.lid.es to rendar them auita.ble
in tbé %rucaaa of' the inyagtion'compriaa thalr qombinatlon with at lqast_one
. Dthéf metal haii&a. Thua suiteble catglyﬁts:éompfise a solufion of AlCls 1n
molten Sbﬁlg; tﬁe malts cpnaiating of Alﬂlg'in combination wlth a ﬁalide of
ons or more of the féllowing eleﬁénﬁs: Va, I{, mé wther alkall .meta.ls',:'Zn ate.
The modifia& cat lyst may ba preparad, for axample, by the. introdusw_
.tion of tha mndifring agent an& tha metal halide cf tha Frieaalacrafts t¥De,.

such aB :\1013 1 1nto a cha.mhar lT me chambar lT tha mcaifiad. a.lwn.Lnum

chlcritle :LB pasaed ba reuc bur 11 by m.ea;ns o:f' valw.. od 1ina 18,  The ra$io of

: _'::-ca‘ta.lyst to hydrocarhon with:ln reactor 11 ma,y vary w:.thin ‘r,hs sunpe of tha

1n'.ranl:.icn. Ca‘bulyq‘b to ncmually aolid hydruc;arbon raulos may range, . f‘or

.'-"exampla, :t'rom abnut 1 20 to abcut 10 11, ami prafarab}y from a‘bnut 1 ) to

Co ;about 1& 1¢ Highex' or lowar proportiona of.‘ catalyﬂt my, hwaver : ber amploya&

..._5w:l+.hin 'bhe at:ope of the inventicn. _:

Tha convaraieu withln raa.ctor 1Y s prefarubly exeauta& 1n the I
praﬁanae of addeﬂ hyﬁrogen halide such a8, for axampla, hydrogan chlnrida, or
& -ma.’narial uapa.bla of -liharating hydrogan ha.i.id,e und.ar the .opara.t:l.ng oondi-
tiona. Tha hydrogan shlorlde is introduced into reactor 11 by meanﬂ of &
valvad llna 19. “Ths hydrogan chloride is preferably added 1n ﬂufflnlent
3_'amount o, aaturate the rew“santa in roactor 11 hharewith. 3 lesaer op
75reatar amnu.nt of hydrcgen ha.lid.e prumotar masr ba em‘ployad, however.

_ 'l‘ha temparatura within reactor 11 is mairtalned im tha ranga oi‘ from
.':_&hout QO“C to about 150”0. and prafarahly from about 50 C. to about 120° ¢,
Par‘bioularly preferrad tampﬂr&turea compriaa thoss. in tha ranga of from about.
BD“C. to abaut 110°C¢, The ~ tawperature within peactor 11 is maintainad by

~11-
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sﬁitabla heatlng means asuoh ga, fof example, heat axchangers 20 and 21 in
linea.lo and 14, respectively. AaAdditicnal temperature contvelling means not
shown in the drawing to permit the addlitlon or romeval of heat from reactor
11 may be provided. Subatmospheric, atmospheric or superaimospheric pressures
up to, for example, abcﬁt 100 atmoepheres, may be maintalned in reactor 1l.
A #lightly superatmonpherlc praaauré ronglng, for axample, f;om aboﬁt almos-
pheric to sbout 25 atmospheras, is gensrally preferved. Tha. contact tim«g of
catalyst and nomelly liquld hydrocarbons to be converted may vary conslder-
ably within the sci;pg of the -invépﬁion. - The use of & 'con‘baf,%t time ofl frem
sbout 5 minutes to sbont 2 hours is satisfactory, A contacf-time in ﬁha
range of from sbout 15 minuvee to mbout 50 minutes la somewhat pr;ferrad.
Highar or lowey contact times may, howaver; be established within the scope
of tha inventicn, . .

Under the above-defined convaralon aon&i tions, stralght and brahcﬁed
. ) ghalél:__x_; .npmai_l.l_‘.?'___liqui& hydrncarhone o£ h__i_gh-molac_ula.r weigh:g:-j‘é‘.i-é' convertad to
1_norﬁailyfliquia*5yqfocarbqna ofig;;nchéa.or ﬁsra“highlﬁ bysnched struatuﬁe_

.ﬂposﬂaaalng the aama molacular waight as. bhe normally liguid hydrocarbon

' 7‘y'charga fram which thay apre deriveﬁ, in ﬁha ebeancy of any aubatantial hydro~

;icarbmn dacampcaition. The straight chain paraffinic hyﬁrocarbons having from
'r}ten-tozsixtaan-carhcn atoms'to thg mplecula ara con?ertad tq_branshad parE-
: :fihﬁnhgégﬁg tha:agméfﬁthgp_ofzﬁarbbn atoms to the mﬂlegulé; somprising high
quality Diesel engino Fuels, in the sbwemse of any ewbstantisl hydrocarbon
dacqmpqaitiqn.' Without intént tp 1tmit the acope of the invention by any
theorled aﬁ.\rér_xcaﬁ her"ellin o sat forth ﬁore fully the nature of the invention, I
it is hslievad that'tha affeot of the qonrsrsian'canditions malntalned in
roachor 11 ie to convarﬁ_ the normal and branched chaln hlgh... u_lole_;culax_- wolght
.'pargffins_sharged,_to isdmérs'theréof hé?ing an incresssd mumber of Qik#l _
aidé’ ch:ainé. in which the alkyl sidé'chain's Pormed during tha_-raactiqn coneist
essentially only of methyl #roupa.

Effluant From raactor 11 cﬁmprising br&nchad chaln nermally 1lquid
hydrccarbona of high molesular vaight in the Diasel angina Tusl boiling range,
: aracking auppressor,rqatalyat and hydrogen chloride promoier, is passed

~i2
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_throvsh valved llne 2% Into a geparating zone, for exampls, & chambor 2.
Within chomber 24 a lowver 1igquid Iayer comprleing catalyet ls wsepareied from
an upper ligquid layer ocomprielng hydrocarbons. The vppsr layer comprising
hydrogarbonas, afa.well a8 gny normally g,aaaous.l materdals such as hydrogeén
vhloride, 18 passsd from chanmber 24 Shrough line 25 and condansef 26 into
acotmulator 27.

L.Lquid uomprialng vatalyst 1s drvnm from chsmber 24 snd raturned.
'through valved. Hnes 29, m0 and 18 to rsactor 11; Inlet 31 ip provided for
the- additioa of make-up aluminum.chloride to r,h.e récimulating 'catalyt-
S.uoh” addition le prefembly conurolla& to provide euﬁ‘icient alum:[nm
chlcrid.a to tha aystem to oombing wlth exeoss catalyst modifier prasent.
Catalyst \»r:!.thdrawn from chambar 24 throu.gh lina 20 18 -paaasd in part through
Va.lverd. Iine- 35 lnto dxvum 3J+ uherain it "s Bub,jaated. to reactl‘ration or
employad a8 é. compmnant in ’cha pro&uctiqn c-f a&ditional moﬁifiaé. catalmst. _

. Removal of’ s;pant aatalyﬂt frcxm t;he ﬂyatom muy hs ei‘fscte& ‘by contixmoua or

. .3'_1n‘termitt.ent witharawal from va}.tred_ line 29. .

In a mnd.ifiad form ot‘ c:para.t.ion at. ma*a’o a nort.lon oi‘ the raactor

i affluent ia divertad. from lina 25 thrcugh valved lina 36 into s chamber. 37,

-_-Z_:--'wherein a,t 1aaat partia.l sapara.mon oi’ cabal}rat i‘rum hyamcar‘nona 1s affactad.

_ Hy&racarbcna at- J.erewt parbiall;.r fr'aeﬂ. of ca.talyst are passed from chaﬂfbar 5?

o thmugh valvatl linea 58 anﬂ. 25 into chamber 21;. Lio_uid. compriai-ng ca.ta.lyst
X wi’t.hdrmm from chambel“ 37T and paased. through valvaa 1ine 35 into valvecl

'_ ].ine :50,. Tha uaa oi’ at laast- twu separa‘bing cl;m.hera 1s advantagaously
rasorterl to in view n:f' tha daaimbilit;r of maintaimng intimate contast aof

: reac_:t;antg and catalyst in .reactqr 1y, The maintenance of sush a high dagrae-
ot dmnﬁact prafarabl;'i"in the ataﬁe of an arnrulaion, 15 aﬁ t.imea-s.ida.d.-.b:r tho
'uaa of. the plumllty of aeparatura enabllng a ra.p.td. pm:!.al saparation, o
und.axv cond.itinns fa.vora.ble to- auch saparation, 1n the firat of the aepa.ra.‘hors.

Normall:f gaseoua ma.teriala cmpriﬂing hyd.rogan ohlorida may bo

. flaahad intarmittently or continuc:usly Trem uosumula.tor ET anﬂ. paased thrcugh
' mlvad 13.na kl 1ito 11119 19 leading to reaotor 11

sl .Li[.qn'm cempriaing unreacted Gharge and remctlon preducts, ag well za

13-
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cracking SUpPressor and dleaclved hydrogen ahloridé, wmay be taken from accu-
milator 27 and passad to any sultable separating zZone copebla ﬁf effacting
the sspsration of reuotlon products thersfrom. Any conventilenal metheds in-
rolving one or mora guch steps as distilisition, Troctlonation, solvent
extraction, filtration, ete., may therein ba applisi. The particular method
of product separstion will, of courss, be governed to some degraee by the
properties such as the bolling ranges of the componsnte predent in the
reacﬁar_effluent. In the pregent lllustrativs preaent&tion'of the invention,
sebaratibn iﬁ showm for con@iticna 1n which the eracking suppreesor-is lower
toiling than the prodﬁéts of ﬁhe ruaﬁtlon; ILiquid 19 drawn fraﬁ accumm lator
27 and passéi through line 42 inte frastlonator 43, Within frucﬁionabor 43
‘& fraction comprising normally gasoous meberial such as hyﬁrégan chiorida,
'and optienaliy at laust & part of the Craﬂkiné.supprsasor, ie.takah overhoad
through valve& 1ina hh and passed ‘At JQaat An. part through valved: line g

'tc:reactor'll A valvad lina 45 luuding into 11n3 19 ie proviﬁad'for the

B introﬁuction of make—up hydrngan chlorida inhu the syﬂtam,:=30ttomﬁ O

;i priaing unconverteﬂ hydrocarbonﬂ and hydrncarbon reaction proﬂucta are taken

f;f;-from fraetionator h3 and paasea through 1ine L7 inta a fractianator hS.

VuﬁW1thin fraatienator bB & fraotion aompriaing tha Graoking Buppreasor 15
?.-:Beparatad, taken overhaa& through valvad lina 49, and passad at. leaat - § -
.?fgart through valvaa lina 50 into ur&uking auppraaaor charge: iina 14. )
ThoL A Tiguid- fraotian comprising hranahs& ohain paraffins in' the Diasel
 engine fuel boiling rangs and unccnvarted hydrocarhona is ta¥en from the
: lower. part oF fraction&tor L3 and paeaoﬂ through 1ine 52 1nt0 a fractionator
o8, w&thin frautionator 5% branchad chain parafflna boiling in the Biessl
._angina fual beiling range and having aubstantially ﬁhu Buma’ MOlaaular weight'
:as hha high’ malacular waight paraffinic oharga are separatad as an inbar~ .
' madiata fraction and ramnvad through vulved 11ne 54 as a final nroduct.
A liquia fraction cﬁmpriaing unccnvartad hydrocarbona is separ&teﬂ
'  from the lower part of fractibnator 53 and rsmcvad tharefrom through valva&
 11na 55 and nassed 1nto lina 16 1eading into reactor 11. Matarial boiling
. 'butwaengtha_boiling pvande of -the b:anchaﬂ oh&in.pgraffin reac£ion.prcducts

L
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and the craoking suppressor, which may have been introduced into or formed
within the spstem, is separated as vapor fraction within fractionator 53 and
removed overhéad therefrem through valved line 56. Hatsriol Shus eliﬁin&ted
overhead fror fractionator 53 through valved line %6 mey be returned iﬁ parh
or entirety to the reactor Ll. To thig effect g valwed lipe 5Y lewding fram
line 456 into line 55 is provided.

For the purpose of clarity, parts of apperutus such us, for example,
pamps, valves, accumulators, reboilers, rafiux'circuits; and other auxiliary
equlpment ‘not escential to 4 full and complete dascriptlcn of the 1nvention,

have been omitted Trom the draw;ng. 1h9 separatlan indle&ted above, as
effected within aertain fructlonators ghovn 1 the drawing, may in uractlcal
oparabion 1nvolvn the utilizgfion of & greater number of fraetionutors.

Aithough the abovv-detailed deEerptioh of ﬁhe invsnt;on has ‘sbreased

the use of normally liquid cr&cxlng suppressors, it is to be undarstooa that

. ths inventlon ie not lzmited to the use cf onxy thls Spaﬂiflc type ol cr&cking
i.'suppPEoBDr. Thus, in & mcd1f1cat¢oq 01 tha iuventlon, cxacklng supprevsor nmay
-:cumprise, for example, a normally gaueous suppresaor ‘auch as hydrogen in
.:naddltion to the hydrocarban suppressor. Such ga.;eouH cracklng suppressoru may
:.be ;nﬁroduced into the systsm by mPans ot va;ved llna 59 lead¢nb 1nto reactcr '
'iJ il. Other materials whlch may ba 1nbroduced into the TCqulOﬂ zone in addltion
. to tha hydrocarbcn cracking suppresscr amployed Lumpr;se, for exampla, e met&l _
| capable of - inhibibing cracklng under tha operatzon condztlon such as, for example;

- fragmented, grahular or. powdarad alum¢num. Additional suit4bla craqklng

-”suppressurs nomprise, for 5¥ﬂmﬁle, one or more of the foliowing whlch are

prefarabe added to the renction sane in en amount ranﬂlng from about 4. 5% to

about 3% by waight of the normully 1iquid h;drocarbuns chargad: benzane and
.alkqusubstituted bcnaenaa Sueh as, far example, tnluena, the xylenes, ethyl

benaem, pmpyl bsmene, 180pr0pyibemene, tetramethyihanraene, pen‘bdmtbhylbenzene,

i'haxamethylbenzene, nuphthalene.

When emplcwlnp in wdgdition to. the hydrucdlbon suppreasor a normelly

flaolid cr&cking suppresaor, diluent matér131 gy be employed in sufflclant amount

- :'to assura 1nt1mata ccntact of eatalyst and reactants in reactor 11, or 1o

facilltatc the flov of reactants

15
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through the system. Sultable dlinent matarisls vhich may bs smployed come
priga, for exsmple, normally ligquid solvents, or.normally'gaseous ag well

ag normally sclid solvents wiidch ars 1n the lignld etate under the oparating'
sonditione and which have no advorse effect wpon the oxocutlon of the reao-.
tiom,. Buitahle éolvents which may be employed in addition to the oracking
supyresdor comprise, for aiampls, the paraffins such as propane, pormal
pantané, isopantema, haﬁpantane and hexanes, The use of such dllnents, in
“ralatively small amounts, 1ln additicn to a nor'nally llguid crecking auppraﬂaor
may be ueed within the scope of. the 1mrentior=.

The abdlity to enabla the conversion af Eubatan‘bla.lly E.Llfl. of .'a high
moleculear waight hyﬁrocarbon chargs to hranchad and/or movs. highly branched
parafiine in the absence of any Bu‘bstantial lurdrocarbon ﬂ.ecoug:osition, pro-—
vmsa- B, highl:,' economical method for the proﬂuatin_n of ?:'alat_ivaly pu'.t'a _high

molecular we;ght branahad chain hydrwoarbons on =-practical"ﬂcalei An udvunﬂ

 .taga of tha pracaaa raaidas ip the ability tﬂ cantrol within s wide rangs

.'._-'t.hs dagrea of branohina oi‘ ‘:.he i‘ina.l prod.uot. : Tlms the zlagraa of bru.nohing
5'.of the final prﬁduot is 1ncraasad by 1engthening tha contact tima=or hy tha
“.;roaycling uf 1nﬁuffioiantly brunahsd product through the reaution zone. The

'prauasa of invention 18, howevar, Qf particular ?alue 1n 1ta ability o

hon,

o 'prapa,re hie,h qualit.y Dioraal engine i’uala aa dataminoﬂ hy heat-ing value >

ignitian value antl pnur point , Trom rsadily availnble h:frlrocarhon me,teriala

on & practioul Ecale wlth a0 unuﬂually high degraa off szficiancy. Thug tha

. aaﬁily amil&ble normally liquitl high -molecular waight paraffinic ydz;o—

carbons of low pour poinm and optane numbar 208 convartaﬁ by maans of the

. inventicn to branonad chain producta comblning s rclativoly high cetana num~.
"ber with a low poup pnin‘b Readily availa.'ble para.ffinic. hyd.roca.r‘bon frac-

: tions pradominating in atraight chain paraffins ha?ing from about ten. Yo

sixtean carbon atoma To the. molacula, aa obbaina& by fractional digtlllatlon

" of naburally cosurring. hyﬁrccarbon mixture and posaaasing cetane Valuea of

tha-oraer of from about 20 to lpo-ars rsa&ily convgrted-in tho absanae of any

'Bubﬁtantial hydrocarbon decomposltion by means of the process of the inven-

ticn to high quality Dlessl enging Fuels h&ving a cetans mmbar cf from about
«15- ' '
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i | 50 Lo about 90 ard o pour point below about ~10°C. A particular advantage of
'gi_ tho inventloh residss in the ability to contral within e wide rangs the pour
) point of the final preduct. Thus the pour polnt of the fimal product is
lowered materially by lncreasing the contact time or by recyeling the product
of insufficlently low pour polab through ths reaction zone umntil a saffl-

c¢lently low pour point is cbtained. 4 particoularly velusble application of

tha Procans of the 1nvontion raoidos in_the convereicon of Dleasl englne fusls

muboriallj to lower tho pour point thereof, Thus Dlesel engine fuels, whioh

.though poaﬂasaing high ignitlon v&luea, ure handicapped by 1nsufficiontly

low pcgripoints, when treated in the provess of tha 1nvontioopara converted
;<_to aJﬁrbduot of mﬁterially reduoad'pour/gozot wlthout any.suﬁstaﬁtialfdegraﬁau
- tion of desirabla- qualitisa euch as ignition and_heating valwes. Thus the

procosaing of hydr°°arb°ns 1“ the Dismel fusl boiling range in the procoaa' R

i'of tha invention.anabloo the effioient reduotion of a pour pcint, Tor

gjoxamplo, in the range of, from about ] to Bbout 18°G to one a8 low aB
;-60 oy and 1owor._ The ability to oontrol within 3 wido ranga such pererh

o:tiao as the pour point of relatlvaly pura hydrooarhons in the Disael. fue]

tzoiboiling ranga, a8 well aa mixturos tharoof in the absenco of any substanp N o é'
::-'tial hyﬂrocarbcn decomposition, randarstha proceso of partioular valuo 1n | .
the production of produota valuabla aﬂ blandlng agonts for Diaael ongino
: fuels iafioienb 1n auoh proportioo. '

. The produota of the PYOCedE of tho invantion ara, howaver, not
limitod to thelr. uaa to Diagsl fuolo, tut are of volue Wheretoer normally ' -'.._ﬁ
liquid high molooular waight bronohod hydrooarbona are apolisﬁ, ' Thwe the
branohod paratfins of high molaoular weight obbained in’ aooorianco with the |
: procaaa of the 1nvention are ol narticular valuo a8 oompononts in 1naacti~ '
'ﬁ.;aidoa and apray oilB ganerally, The proceoo of. tho invantion providos a
".valuabla meane for incroaoing tha octo.na raf.ing of ! moto'r fusls in the gaso—
j;ino boiliqg gango.by onabling thﬂumqra'affiﬁiant conversion of the straigho
chaiﬂoﬁuraffina hoving frdm.tén to.ﬁwelva carbon otomo,to.thofmolaoulo o .
.q . E the branohad'ahain iaomoro tﬁaroof poaaasaing:sﬁhotaotially auperior lgni-

il

“tHion values; Straight'ohain pavaffins hoviné-from ten to aixteom carbon

17
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atoms to the molecwle ars efficiently convertod by mesns of the imventicn to
branched chain luomers thersof veluable In tha production of aviation
valety fuals.

The fellowlng exnmples ere illuatratifa of the present lnventlon:
FXAMPLE T

A modified alumlnum chloyide catalyst was preparad by reacting 500

grama of tartiary btutyl chiorlde with 200 grams of anhydrous aluminum ohloride

_ at roon temperature and stirring fmtdl evnlu.‘bion of HC1 ceamed, To 125 grams .

i‘;f‘ the vesulting mixture there vag sdded s aﬁditlonal 50 grams of anhydrous

 AlCly, 100 grams of r-cetana in admlxture with 400 grame of cyclohexans vaa
I contdctad with vigorous gtirying with the modlfi gd £101q cat'ulyat thus ob- .

g t&ined gt 100°C. a.nd 30 minutas contach time. Tha hyﬂrocarbnn iagyer wea da-

cantad from the reaction mixture, washed with hot wo.ter, and diatilled to

_ _ramnwa cyclohaxane and. tra{:es of- hyrlmcarhon ‘by-—products fomﬂd during raac—
| "._".tion-. Thq residue : boiling abr.wa 25?)"0., vas i‘mctiunally crystalllz.ad from
. :I.: 10 vclumea of mathyl athyl lcatona at ~55°C to remnve unraactsd cetane, and
’ '.-an olly Prﬂdub‘b aquivalen’s t.o 23% conversion based on the cetens ohargad was I.
. .-__I'..irscovareﬁ. by fla.ahing off the ma‘bhyl ethyl ketonsg spl vant, . Tha boiling ranga |
. _of the’ protluob waa 250 ¢, bc 286“5., ret‘mctive 1ncle}.. n 20/]3 l h555, pcur
. point -30 b,, ‘Dromina numhsr 0.0. '_ _

mmtpm Brdl

In & seriera nf axparimenm oetane wag cataltytloall ¥ lsomerdzed In

o tha pre enoe of f.'eu.r r.-arts hy wsight ol cyclohaxa.ne under the: cond.itiona ael:.

o:*th ir_x Fbcample T with t u axception the.b tho tomparatvra and conto,ct timo
-il‘ﬁd.':lcb.'l‘-“ﬂ. in the foliowing for #ach of tha YHIB WaTd amployacl.. Tha coniver-
atcm, c"t oetcme ‘l;o iwce?ane‘ cbtt.iasd in each of" t-lle TUNG. WaE dete-mined and

19 aa’o fort.h in the i‘ollowing tabla. -

: .Tamperature, . - Ccntact Tims y e %. Conversion
. 0.. . ’ _ Min. to Idpuetancs
-65'_ . : &0 _ 26.5
™oL ' 6O, . 30,2
N - 30 19.0°
8 ) _ 30 - 21,8

Tha loomerized products from these sxperimsnts were combined and testod
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4 ag @ Dlesel fuel, The pour point of The compesite sumple was —24°Q0,
;{5?
. EXAMELE TIT

4 In a ssries of experiments cetans was contacted with vigurous
% A
stizrring with & modified alvmimmm chloride Sutd

: set Torth io Fremple I, at a beuperature of 100%C, The comtect Hime

employed in ém:h run weE contrelled to result iIm & rezchlon of %0%
of tha cetane chapged, In cne of the experimente no c:_srclopariaffin
1chibitor was employed, In the remainder of the rune methyloyolo-
hexane was admixed wlth the cetene chuarge, Th(_—_: welght ratio of
mothyleyelohezans inhibltor to cebans charge, the conversion of

cobane 1o isocetanes lan per cent and the yleld of isccetumesz 1n

per cent £Or ouch of the experiments is indicated in the

following tablet

Wt. Ratioc of Methyl- % Conversion to ¢ Bfficlency of
cyeldbesre o Cotaps Isgosbanss Reaction
0 o 0
1k .2 3h
2:1 22.5 T
hl 26.4 &8
B:1 291 a7
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TR MBODIMAINTS OF THE IBVENTION IN WHICH AN EXCTUSIVE PROTERTY OR
FPRIVILEGE 15 CLAIMED ARE DEFIUET A3 FOLIOWS:

1. A procsse for the proimetion of high g¢unality Diesel
engine fuele whish comprises combecting hydrocarbons comprising straight
chain pareffins having from ten Lo mixbeen csrbon ztoms %o the moleculs

with & prefoymed ocstalyst comprising sm aluminum chloride-hydrocarbon

esomplex in the presence of a cysloparaffinic hydrocerben at a

tempereture of from about 20°C, to sbout 150°C,, end wmalotsining the
!

ratic of said cycloparaffin to sald psraffing in the range of from

aboub 211 to sbout S:1 varts by welght, bthereby effecting the con~
vopralon of matd strailght chain papeffins o branched chein peraffins
having substanbtlally the seame molecular welght and poesessing & high
lemltion valve mnd low pour point, in the abeence of any substanblal
nydrocarbon decompositlon,

2, A proowss for the production of high guality Diesel
@ngihe fuels which E:_qmpriaes contacting hydrocarbons cowpriging '
straighb chein peareffine having from fem to sixteen carbon aboms o
the molscule with s preformed osbtalyst comprising an aluminum hallde—
hydrscarbon {_mmplﬂx in tha pressnce of & saburated ¢yelle hydrocarhon
ot a temperature of from apout 20°C, to ebomb 150°C, and malntainlng
the.ratiq of sald cyclic hydrocarbon to sald straight cheln perafiins
1n the renge -of From &bout 2:1 to about 8:1 parte by welght, thereby
effecting the conversion of sald stralght chaln pepaffing o branched
chaln peraffins having substuntlally the eawe moiecular weight and
possessing a high ignition valus end low pour polat, in the absence

of any substential hydrocsrbon devempositlion,

T
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%. A procesa for the productilon of high guality Diessl
snglne fuels vhich comprlsss conbactlng hydrocarbonsg comprising
straight chain payaffine having from ten to slxtesn carbon atome o

the molecule in the presoncs of sn amount of allsarbocyslic hydro-

garvone ab least sgual by weight to sald sgtralght chain parafiins

B & temperambture of Trom aboub Z0°C, to about 150°C, with a preformed
catalyst comprising an aluminem helide complex obtalned by the Inter-
action of an elumiaws hallde snd an organie compound, thereby
effecting the conversion of seid stredghbt chaln paraffine to branched
chaln paraffins huving subsbentially the same molscular waigh:t and
pogsosning a high lgnltion value and loﬁ pour peint, lu the absence
of any substentlal hydrocarbon decompogition,

4, A process for the production of high gqualiky Diloasl
engine fuels which comprises contacting lacmsrizeble hydrocertons
consioting essentially of noymelly liquld pareffinlc hydrooarbone
having at leest ten carbon atoms te the molecule in the presence
of sn smount of .alicar'bocyclic hydrocarbons Bt lesst equal by welghb
to sedd lsomerizable hydrccarbons ab a temperabure of from abvout
20°¢. to ebout 150°C, with a preformed complex catalyst comprising

o metal hallde of the Friedel-Crafts type obtained by the interuction

.of a metal helide of the Frledel-Cralte type end an organlc cowpound,

thereby convertlng seld isomerizabls hydrocarbone to 2 branched
¢lain hydrocaybon Diesel tusl heving a low pour polat and a high

{galtion voalne in the absence of enmy subsbantial hydvocerbon

decompogltion,
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5. A process for lowering the pour point of & hydro-
carbon Diesel sugine fuel withoub substantially altering the
molpcular walght theveof in the abssnce of uny substanbtlal hydro-
carbon dacompositilon whilch comprises contecting said hydrocerbon
Digosl engine Pusl with a catalyst comprising aluminvm ckloride-
hy@rovarbon comwplex in the pregence of an semowmt of cycloparaffinlc
bydrocarbons equal to from about 2 to ebout § times the wolght of

sald Diesel engine fuel at & temperaturs of from about 20°C, to

~=sbout 150°C.

6. A process for the conversion of a sbraight chain
paraffin beving from ten Lo sixbeen carbon atoms to the molecule
t0 a branched chain paraff:lﬁ having substentlally the pame
molscnlar welght in the sbsence:of apy substantial hydrocarbon
deconrpoﬁi‘bion whileh c_-.emr_priﬂes contecting sald straight chain
paraffin in the préseme; of & proudster ai‘forﬁ.i:ng & hydrogen hallde
wnder the. conditions of executlon of the reaction and of an amount
of cycloparafifinic hydrocarbond egwal to Prom gbout 2 to § times
the welght of sald stralght chain peraffin wlth & proformed
ca.i'.aiarst comprising an' aluudivue halide-hydrocarbon complex ab &

i temperatwrs of from sbouh £0 to aboubt 150°C,
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T. A process for the converalon of normelly iiguld strelght
und braoched vhein paraffins having at least fen carbon sboms to
the molecnle to brenched snd more highly branched parelling res-
pectlvely having the sawme moeleeunlar welght as sald varaffing charged
in the sbsence of any substantial hydrocarbom decumposlblon whkilceh
comprises contacting seld nozmally liguld parsffin hydrocarbona &k
& ‘temperature of frow sbout 20°C, Ho abowt 150°C, end In the
presence of & hydrocarbon deconpositlon suppressor conslsting
assentially of a saturated cyelic hydrocarben present in am aﬁomt
at least equsl by welght to seld pommally liguid paraffine with =

preformed mebal kalide somplex ohiained by the interaction of a

metal halide of the Frisdel~Crafts Lype with en organic compound,

P
e P N
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