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Dai s.nven'bion reletss to the conversion of nomally wolid hydrocar-
bong. The lavention relates more particulerily te a process for the cunversion
of stralght ard hranched.. chain normally solld paraffin hydrocarbons to branched
and wmore highly branched. chain pevaffin hydroenrbone regpsctlvely, A partlouler
a.apect'.of the invention relates to the comversicn of normally 20114 paraffin
hydrocarbong to normally Liguid hydrocarbonz of brenched structure having
subatantizlly the same moleculgr weight ag the selid paraffin hydrocerbons
charged.

Proceasee disclosed ‘ﬁeret_ofore directed to the treetment of normally
‘80lid hydroé:a;rbonn, .such os paraffin vax, end producing e purely hydrocarbin
product; generally involve elther a refining operatlion to remove mdésira.ble
dmpuritles, resultipg in = normally solid material of Improved characteristics,
or = r;lcra dra.stic convemiq;r trestment resulting in tha obtalning of a nurmalily
J.iq_uid. produa‘c.. The former weueslly compz-iae such steps &g aolven’c. extre.ction,
| f‘ractiana.l cryatallizatlm, clay treatcm:znt and th@ 111(«3, in which t.ha strnchurs
of the hydrocarvon ie m&ltared., whareaa the latfer involve a step im whioch
hyidracarbon Gaoompoaition resulting in & wide range of rem'l‘.ion products com-

. prising nomally gu.aaoua -and, normally liquul products as well as solid hydro-

‘-':-'--oarbonet a.nc't ca.r‘bonaceous mteriala 1s & generally pred.ominant rea.ction The

. "prima.r;r deeanxgaam.on, oy oracking, of the mormally solid hydrosarbon is effec-
-tecl=-thermally with or wi_thou‘.t_ ald of a catalyst.. cutalysta dlsclosed a= promot-
ing the hydrocurbon. decompoeition resdtion include alumimum Ic:hlcrida, ‘But,
-althongh aluminum chloride is hzmm alsy 0 promote guch reactions .9;3 the con-~
'ﬁ.a__:_'siuﬂ of norim.ll butens to isobytane in the adsence of any substamtial |

.' hydrooarbon d.aéompositian at certaln conditiona; the effect of thla catalyst in
. é’;.prlaaen_ca'of a h:;ghér parafﬂin is to favor the cracking reaction over the
sé:amériza-tion raaction; Thus, 1n the presence of normel pemtarie, alumlinum
'_'chlurid.a will couse the cracking rea.etion to predom:l.nate, rmc‘l. in the preaence of
ati11 higher parafiing, the cracking raaut_ion will generally prevell o an

7 inoreasing degves ovar the lsomerizatlon reacti'on‘ Recuurse ia therefore bad in

‘\.qlu-—-—
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the isomerlzation ol normal penteme with alumimm ehloride to the use of agents
capuble of muppresaing the orsoking resction. The agenis suppressing the
eraclcing of the lower boiling parafiine, however, alac suppress to some degres
the lsomeviszation of these materlele. Since cracking procesda at a progressively

groaler rate with increass of molseular welght of the pursffing, the inordinately

e e m’!&\ Ll

lergs amount of cracking ouppressor required to inhlbit effectively tha erecking
ofy for exemple, B Cg paraffin, resulis in a concomltant suppression of the

isomerdzation reaction to a degrop trendering the lsouerizatlon on a practical

A

scale of such wore readily cxmcked peraffins very unscomamical. Normally sslld

S

hydrooarbons and waxes In vartioulsr are cowpletsly converted to lower molecular
waight hydvoourbons end Yerry complex sludges by a cuubination of cracking and
polymerization, rondemsation and addition reactlions. Therefore, ths hreatment

of paralfing of auch high molecular weights with aluminum ohloride »n & prac-

tleal scels without substentlal extent of cracking haa until now bsen held

unfeaal‘hla. o
In sontragt 't‘.o the me%hods resorbed to heret-oiore in {the tresatment of
normelly aa].:l.d. pami i‘in _h;srdroca.rbona, end notwithatending the increasingly un-
. 'favor&.ﬁls 'b_éh,a,vior of the lower boiling paraffins of prograssively incresoing
" molecwlaxr waigh{ in the premsnce of aliwmimm ohloride and & ci‘acking suppfasanr,
e ) 'it has now ‘beem f‘ound. thu'l'. nornelly solid h;,rdroca;rbons, guch aa, for oxamnle,
.. paa‘afi‘:m wax_, can be {!ﬂuﬂlﬁiwﬂ-\lly camrerted 40 narm.&lly aolid a.nd.,’or normelly

-11quid hydror-arhona of improved propertiaa having the LI molecular weight &g

L hha m' el Ly aol:r.c; Hydrocerbon ¢havge, in the absenos of any subebantlal degree
ot hydro arbon fl.euom,;osition, with the sid of certain catalysta comprising a

: mm).ifis_d m_ana.l hal.ifle of the Friedel-Crafis type in the presence of & cracking

- Enppreasor vnder vhe conditloms fully described hevein,

. _. It is-an o'b;act ‘of the present. invention to provide an improved proceas

-.'i‘or e afficient conversion of normally solid hydrocarbons. '
' Another oblect of" the invant-.!.on i# bha provigicn of ga lmproved proceds _ 4

:i‘ot' the efficien‘b $0:tWBI‘ﬂlUﬂ of normally solld hydrocarbtone o nomc.lly liguld

=%
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hydruvcerbons having the sume melsculer waight ss the normelly selid hydrocarbons

charged.
Another gbject of the Invention is the provlsion of an lmproved proc—

ofa for the efficient conversion of normally e":lia paraffin hydrocaxhons of

straight or branched cheln structure to normally seolid pezeffin hydrocarbons of
bremched and more highly brenched chein gtructure, sespectively, having the
aame molecular welght as the normelly solld hydroca.rbqn charge.

| £6111 mnother object of the Inventlen ls the proviaion of an Improved
praceds for the efficlent comrersion of mmus aclid parafiin hydrocexbons of -
stralght and branched chain atmwure to norruzll,( 1igwid peraffin hydrncar‘bons

of 'branched and more highly branched chain structurs,; respectively; hu.ving the

game woleculsr weight ag the normslly aolid. p&ra:f‘f:ln bydrocarbons charged..
1-'\ further o'b,ja-ct of tha invention is the provision of an Ilmproved

) proceds for tha ef:ﬁ‘icient carwarslon of normally solid paraffin hydrooar‘bons to

.\_:"brancheﬂ.' 'cha.m nozma.}.lv liquid paraffin hydrocarbons heving the eame moleculay

weight & the ncrmally solid_ para.ffin hyﬂrocarbon charged, and comprising high
'_-\quali’oy lubrican‘oa and. d.:l.asal engine fuels.. .
L 8tI1Y enother ob,jact of the: in'\renb:lnn 18" the proviston of improved

'high q,ua.lity lubricanta wnsisting esaentially of branched ohain paraifing

ombining a high viﬂcuaity indéx with & low pour polnt. : e _ P
B BtilJ, anot.har ob:ject ‘of tha mvanticm 1s the provision Oi‘ improvea.

' -hlgh Quality desel Qn,g:lne fuele coubining lcw pour polat with relativetly high

' nition valuea‘

A atill further ob,_‘je@:_t. of the invenbtlon ig the pr.oviaian of high

Quali‘ny miorourya e.llin.e woxs ~ Further sbjects and advenitages of the inven-bion
will becuma t:ppa.rant fron the following detailad. descriptlon thsreof. .-

In. aouordanoe withk the prooaaa of the invention, nnrma},l.y aolid hydrem -

_ ’&aﬁrﬁbns* conipriaing, i‘or' exampla', .a.t. 1aa.st ons gtreight or ‘branchad cha.in paraffﬁv B
.h&'ﬂfing at leaat aaventeen aarbon a.tcms Lo the molecule and vhich 1s solid gt romm

mperature, ia disaolve:l 1n B, auita.ble aolvant.. The resulting solztion ia

-
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confected wilth o catalyst comprieing o meodified mstal helide of the Friedsl-

; Crafts type in the presence of a oracking suppressor under condliblons converting

' hydrocarbons 4o reactlion produste comprisiog normally sclid

i normally =sot 1d/and.,/or normally liquid hydrocarbons of branched and morc highly

; branched atructure, respectively, having the seme welecular welght ag The
normally solld hydirocarbons dharged., '}i"n-"‘bha ehasnes of any substantial hydrocay-
hon decompoaltion. By the term "decomposition” as used In the present ecpoelfi-
catlon and appended clelme ig meant the rupture of cerbon to carbon bonds of the
hydrocarbon moleculs to rasult in the formation of hydrocarbons of svbetantislly
10‘_5?6):‘ noiecular weight thafz the normally solld hydrocarbon cherged, or recombln-
ation of hydrocarbon fragmenta to form higher moleoular weight ters and sludges.

In order to se-t._forth more Fully the naturs of tha_inva‘ntio;?, it will

Ihe desoribed in deta_.il with rei‘erenue'rl tw the accozr;panying drawing, wharein the

- Blogle figu;*a dlluatraten more or ,Elaaa dingrammatlcally one form of epperatus

auitab;l._e for exeouting tha roosay of the invention.
| '.{‘ha normelly aalid hydroca.rbonl converted In accordance with the

: procesa of tha 1n1rantion compriaa, for example, the perefiin hydrocarbons of

nomal c-r branchad.. s‘bruot'ura ha.v:mg at leaat sevantesn ceybon atcma to the mole-
cu.'La which are nomal!y aolinl at room temperaturs. The normelly molid h;yd:r-oca.r-
"'bon charge o .the Bysten may Gcmsist predominantly of & single hydrocerbon or &
.’:-,;-':-"mix-t.ure of. two or more, nnrm&lly mlicl hydrocarbons abtained from any suitable
sourca. They eomprise, .E‘or example, the hydrocarbon waxss, such ag the pe.re.ffin
'.'waxes aapamted. from naturaxlly eaonrring pe‘troleum, or other. waxy ma‘barial such

qf_._l_ patrolatum, lop wix, ozokerite wax, wex from aspheliic or bituminous aub-
'_ ._af&ﬁcga, ox'; othen hydrocax‘bon waxes., A desira‘t;le_ sharge to the system comprisesa
. I'-._t'he no:mall;r salid_hydro,c&z_'hcr_ia, suph ea the pa.rai‘_:f‘in waxes produced aynthetic- |
' 3.11;.' in any of tl'.he: .knowﬂ'px;ocassaa for the syhthesis of hydrocarbons such &g,
: fm:' exampla, the normally solid hydrocar‘hon materiale obiainad in the synthesis

. _'-.'of hyd.rocarbona fmm c.arbc.u. monoxide &nd hydrogen by the Fiascher-Tropach process

L or modifications. thera__' _'-‘-:--A pa.rticularly sultable nermally solid hydmcarhon

; h&rge compv-isea, for axm@le: ang or noxe paraffin hydrocarbona having fr«m
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Beventeenltc gbout 200 cerbon atoms to the molecule which are solid at e
temperaturs of about 20°C., The invention is furthermore not limited to the
conversion of only the normelly solld open chain puraffin hydrocerbons, but
comprinea within iis scope the conversion of any lmomerirable normally solid
hydeocarbon such as, for exemple, the normally colld hydrocerbons comprising an
lsomerizeble elkyl group iinked to en alicyclic or sremetic ring.

Referring to the drawlng, the normelly aolld bydrooarbon ché.rée may
be introduced inte a sultable enlarged chember such as, for example, chember 10,
provided with & auiteble inlet for the salid hydrocarbone suoch as & hopper 1l.

" Within ‘ohember 10 the normally molid hydrocarbon is dissolved In &
muiteble aolvent. Praferrad solvents comprise a pormully ge&eous orl' normally
liguid materiel Punctioning elso as the hydrosarbon craclc_i_ﬁg ‘suppressor in the

| porveraion zone of th§ process. Such mlvent and cracking suppressor 18 intro-
'.d.ucé'ﬂ."inflco ch&mhei 10 Erom axiy puitable outame' pource by mosne of a valved'

: line 12, - Suitable cracking suppr&asors ccmpriae any m‘aariula capable of sup-

L .PI'&EIBii\G the - Qx-a.cking oi’ hydrcca.rbona in the presence of the 05‘3&13’3“ compris-

nIing a mpdi:f‘ied me'bal' ha.litie of .the Friedel~Crafte type, under the conditions of
.f axacu‘him; of the resmotlon. -'.‘L'he oracking HRPPYGHYOYY employed may be normally
-ga.:s_e;n.'oua 'ﬁterials ag wéll ag normally solid meterleld which are liguid at the
.”oampam'bare of react on or which cén be ad.aqua.tely Algsolved in materials liguid
: st the temperature- of raa.ction, _&uit.able cracklng suppressora oomprise, for -

exampld, the butanes, ':‘t.he_ cyeloparaffing end alkyl _sn‘batitljteﬂ. eyeloparaffins,

' ',.:-"a'uch_ias.c}'clcpant'ﬁné, mgthylcjclopentane, sthylcyclopentane, dimethyleyelopentens

--Eyc;_’._oii_dx&ne," z_nc;_thyleyqlcrhexane} dimethyloyolohexans and sthyleyclohexane,
"=piﬂucleart'alicyclic hydrocarbons such as decalin {decehydronaphthalens),
hydxindam me{thylhyaﬂndan, bioyelppan.tyl,. syclopentyleyelohexans, bicyelohexyl,
"dipi%fh,v],ﬁieyﬁlnpentyl, auiathylbmycl_anaxyl, gicyole allkyl méthenes, dioyolo=

. gliéjrlqthane'a, -parhydroanthmcqna - trleyclopentyl, dioyalopentyleyolchexans,

. ' _'gjgiopént_.ylb:l.a'yclohexyl, _dicyelphe'x_yléyclopentam, trieyclohexyl, and homologe

-i_]ia:_:'ec_if'. Cther _a.uita.ﬁz.'e cracking suppresgors inclpde seturated tsrpenss,

B
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splurated dicyclopentadienss, adamantsna, epiroeycloparaffina, ond homologs

thereat,

A. single cracking suppressor or a mixiure of two or more cracking

J suppressors may be employed. The cracking suppressors need not necesearily bs
introduced into the system in pure or concentrated f'orm, bul moy cr.‘»mpriaé other
matarials such as hydrocsrbvon diluente, or aolvents fo_r the crecking supprassor
or wex charge, having no dsleterlous effect under the condltlons of execution of
the process., The cyoloparsffin oracklng auﬁpraesora, for example, may bes intro-
-f Guced into the aystem in the i‘oml ef cycloperaffin concentreted obtained by
Beparating e oycioparafi‘in—-amtaining frection of narrow boiling Iranga from

naturally cccurring or eynihetically producsd hydyocerbon wmlxtures. Thus, e

dimath}*lu:,rclopan'ham f’:vacstiun containing approximately TR eycloparaffing was
. fcund. 0 be effective vg B cmcking inhibltor ynder the condibions suployed in
ths procasa of the invention.
.' Frm cha;mber 10, the nor:ﬂally aul:!.d hydrocarbon 1o solutlon in &
.cra.cklng Buppreasor, f‘or examle, meth;rlc:mlohexane, ia passed through line 1

: :I.nto the con‘raraien ZONE . The -comreraion zone may coumprise any aulteble reectan

-'_nr plumli'ty of mactors, aonneetad in aariea or in parallel, opticmlly in com~
blnat.icn with souking vesselﬂ or & zone of restricted cross-seoilonal ares such
__aé & coil. In tha drawing, tha. reaction zone 1B rapresented by reecticn chamber
=.-i15 9:wvidad with suita.bla atirring means 16, Thou{;h the lavention Is in mo wise
f_llmitad by the typs of reaotor or renotors employed, those providing lntimate

.. comtact of catalyst and resctent ave breferved. It hea been fownd that effi-
-E-'-;Si"éﬂt' éxec;zt'icn:of the process g materially aided by Intimete contact, prefer-
'a'bly in the form of an emuiaicn or. diapera'icn of catalyst and reactsnts.

- ﬁlthough the uﬂe of & novmally gaseons or nommally 1lquid cracking
inhibitor is pmferred for aimplioity as the sole solvent medium for the normally
aoliﬂ. hydrocarbcn ¢harge, the use oi‘ & solvent which 18 not necessarily a aip-
prassnr of. 't'.ha cracking reaction may bs rasfortsﬂ. to in addition to the cmcking

inhibitar. Buch. additional mlvant is employed to facilitete solution of tha

v-?-—
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80lid hydrocarbon wex in & mixture of inklbitor and golvent or to enable the

£

use of an inhibltor pessesaing little 1f any sclubllity for the normslly eolld
hydrocerbon chargs, ©Such addltional solvents oomprise any suitable normally
1lgnid solvent orl]nomally geogours sclvent which ie liquid under the operating
conditlons, ¢apable of dissolving the normelly evlid hydrocarbon charge and
heving no adverse gffect upon the executlon of the reactlion. Buitable solvents
which may be smployed in addition to the oracking suppressor somprise, fop
example,_ the paraffins such as propsne, no:-mal' pentane, leopentane, nsopentane,
and hexanea,,

THe solvent, or solvan’cs, employed in aﬂditi::m to the cra.cking
auppressor, are introdused into ohember 10 by means of valved line 18, When
."-{_ > thue 1n11:fnducing solv.ant through 1ine 18 inte chamber 10, sll or = part of the
crabking'auppresgor way be paseed from line 12, through valved line 19 to |

reactor 15. The golvent other then the cracking inhibltor ls generzlly lotro-~

-duced into the ayatam in an swount not substantially in excens of that neceasary
'1:6 maintain tha normally solid hyd.roca.rbnn in solution in the sya’r.am.
' To ai& 1n diaaolving the aolid hydroaarbon charge, heating means such

' as; for examgle, 1nd1rect haat axohangera 20 and 21 ave provided to ralss the

-."hemperatu.:'e ui’ tha aﬁreams entering ohsmber 10 through iines 12 and/or 18,
. 'I'he rate of introdustion of oracking aupprsssmr intc the system 1s
cantroilad to effect 'bhe Bupprsasion of any eubstentisl amourt of hydroo&x"bcn

' decom'oohiticn within r'aac‘bor- 15, The proportion of supprasaor introdhoed will
- 'vary within 'l;ha scope af the invanf.ion, depending upen the particulsr suppressor
:.:fumpluyed ag wsll ag the conditions and’ particilsr catalyst maintained in reactor
; }.lﬁp” A ratlp of lnhibitor to normally solid hydrocarbon chavged of from about
0,5.1 .tﬁd'lb:l 5;{ wolght and higher nmy de eﬁployad. T3 13 preferved, howevey,

pé.rfiau-larly when émploying hydrooarbona ai avecking auppressors, (o malntaln

'bhe rat.io of au;ppraaaora o normlly aolitl hydreoarbon. in sxcass of about 1l:1

'aight m_prafera.bly in the range of :E‘rcm a‘bout e:1 to about 8¢1 by weight

'callsnt raaults a.ra obtained with 'i:.ha cyclopa.rs.*‘fin cracking auppreaaors
amployud in the ratic of auppraaaar e molid hydroaarbon charge c&f from about

3:-1 ‘t.a' 5:1 by weidht.

—!8-!
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Within reactor 1% the resctants ara sontacted with a modified imomsri-
zatiqn gatalyet which in the presence of the cracking supprsssor will offwot the
convarsion of normally sclid hydrocerbone. Stitable catelysts comprise =n lso-
merlzailon catalyet comprielng a modified metal halids of the Friedel-Crafts
type. Modification of the catalyst is sswentlal to the attainment of the objects
of fhe invention, Thus the wse of ﬁl(llla per sa in the abserce of inkibltoer at a
temperature of about 100°C, resulted in complete dastruction of a paraffin wax
with which it was sontacted, Additlen of mafficlent methyloyelolheiane to
supprese. the cracking of the wax, on the obher hand, will genarally aubst.antiaily
completely suppress any conversion of the paraffin wax in the presemce of
alumirum shloride per se under the uaual operating conditlona. OF the catalysts
compfising e modified metal halide of the Triedel-Crstis typa', thoge comprising
- a h_aliﬂ.e of alumimm, such ss the chloride or bromid.a or miituraﬂ thereof are
prafsrred. By the term "modifled metal halids" smployed throughout the speci-
fication end attached elai.ms, 1: meant a2 matal halide which has bean mndifiad by
combining & porﬁinn of 1t with a reastive mataria.l to form a fluid medium in
whick the remaining ¢: metal halide a_.nd added HC1 can _be diepolved or suspended

- in a' aa.talytioall-y attive ostate. The iéomarisation catalyeta, comprising the

mud.ifiad n:otal ha.lide, enployed in the process of the inventicn, are obtalned

: by combining a matal hallde of tha Friedel Crafts type with a Buit.abla moﬂ.ify—

' i:ag agent under conditiona resulting in a combination of the metal hallde with
the maifying agent. The resulting combination may be in the furm of an astual
gomplex compound _or the metal nalide end the modlfying sgent or in the form of

a iapb'a sombination in which no actual compound formstion betwsen the metal

" halide and modifier coours, and the actus) compositicna and structurss of which,

. beoﬁuso of thelr 'oomplexit;y, o pot lend themselves to resdy dstsyminetion.

. Suitabla nodifying agents which are ccmblned with metal halldes oi‘ the Triedel-

.' 'Gra.fta type to reault in ienmsrization unta.lyata compriaing the modifled metal
- .halida inciude, for exeumple, the aromatic hpdrecarbena as oxenplified by benzsne,
- #_dlgan'e R ‘d:lm.e'bhy]. benzene, trimatiayl bengena, sthyl benzmne, tria‘t.h.v_l henzane;
pro?;',rl "‘u.'e"c'h'zene, ethyi'pronyll 'bamr.ex:.a, the iscpropyl benzénas, the normal butyl
..9..
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benzener, the tertiary butyl henzenea, the amy} benzenes, the mlxed allkyl hem~

tenes, such as ethyl teluene, dipropyl toluene, ete.; aromatio hydrocarbon frae-

tions euch ap Rercesens extracts cbtalued by the extraction of kerosene with a
solvent possessing preferential solvent actlon for arometics; sromatic extrascts
derived from tho;'mall.v or oatalytically oracked, reformel, or dehyirogenated

- ~ petroleum or synthetic petroleum fractiond, oyelio olefins such ae o'yolopentene
or cyclohexene; paraffinic and c'léﬁnic hydrocarbone of straight or brenched
ohain structure; halogen substituted paraffin hyﬁrocar‘bons such aa ﬁrﬁpyl
c¢hloride and bui:yl ohlorida, 'organiu carboxylic aoide of the fatty wold serles,
such aa formic, acetlc, proplonic, butyrle, oleis, naphthole and the Iike;
sthers such s dlothyl ether, ethyl phenyl sther, and the like; the ssters, euch

-ag isobornyl .aueta.'oc, Dbyroboric aoetate, ethyl denzoate, and the 1%ke; organic

nitro compounis of which $he nitro-paraffins, the nitro-sralkyl and the nitro-
1sao;rclic compounda such s nitrahanzm, nitronaphthalene, nitrcmethans,
nitrcetha.ne, nitroc.?ﬂlohaxm and the 1like, are representatlve; slochols such

.I a,a isubnrrwl, glycarine, pheml, ethyl alcohol, propyz aluohol, 1aaprnpyl alco-
hx:l 3 dodeoaml and the 11]::0; the ketcnel of a.liphat.ic, Bralkyl, aroustioc or
mixed. aharwter, such as’ acst.one, nethyl ethyl ketons, methyl propyi ketons,
-:._acetophenone, ctbyl phenyl ketona, benzophanons and the like, theiy' hemologues
_-aml aubst:.tut.inn pro:luct.a, alinhatia 5 arelkyl or aromatlo car!bex:rlla acld

: halid.es, p&rt-ioularly tha aromtic ca.rbcx;rlic agld halides as beﬂzoyl ehlorida,

benzoyl"bromide, 'sta,,- ‘organic sulphones, euch Az the aryl and aralkyl sulphones

ss d.iphemrl sulphuno, banz.yl auliphone; organic compounds broudly possesaing a
dipu],e moment anrl capahla of reacting with aluminwa halides, aunh a8 alupinum

.hlorid!v PR

The oat&lysta oompriaing a modifia'___metal hallde are cbtainsd by com-
mins ohe or mre of., txm above ea.ta.lyat :md.i.fiara with the metal halide, auch

- ES alum:lnum ohlariﬁa and. aa.lqwing tho mixt.uro 1'.0 otand at room temperaturs oF

£ an alevatdﬁ temparnturs up t.o, for example, about 150"0., generally in the
preﬂema of an added. hrdrogen halids, for a sufficlent length of iime to result
in t.he fomat:!.on of a8 liquid, or sludge, conainting spgentially of an oraano—-

-10-
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' metal hallde complex., Althoungh the sbove modified catzlyste conelsting of com-

plex reaction product conteining the metal helide are preferved, the invention
ip in no wies limited in the manner in which the sctivity of the metal halide
1s modified,
Thus suitabls modified metal halide-containing catalyets are obtalned
by contacting a netal halide, svuch ae aluminuw ohloride, with a portion of the
yormally solid hydroearbcn charga in the sbsenue of a orecklng suppresscr, theraby

obtaining a complex reaction prod.uct. comprising modified aluminum chloride.

Anothey spurce of medified meta ""'"a_lid.e catelysts gomprises the metal halide-
containing complex reaction plr'.erihdta' obteined during the isomerization of lower

boiling paraffing with a metal hallde of the Frisdel-Cralte type suc:ﬁ an sluml-

aem ch]_.oride.'. " he slumimim ehipride-containing complex mixtures or sludges

: 'thﬁg- :_-s.jquﬁed, from processes leomerizing lover paraffins which are completely
.sp'ent with r‘elpect to thalr 'ahil'ity to .promota the 1somerization reaction are
_con-rerta:l tc euitable mo&if‘ied a.lum‘lnum ghloride catalyste for uge in t.hﬂ pragent

mventicn 'b;f the adﬂition there'bu ur fraah aluminum chlqrid 8

_' Othar mat.hcda of modifying ths metal halmea to rand.ar them sultable
in tho proceas of t.he invsnti ort cnmpriae thelr. onmbination with at la=at cne
-:ot-her 'mstal halida.' 'I'hua auita.ble catelysta somprise a soluticn of AICly in
-mol‘ben S‘uCla ; t.ho mults conais'bing of AlClg 1a-combination with a halide of one
o more of‘ t.ha i‘ollowing elemant.a. ¥e, ¥, or other alksll metals, Za, 6%0.,
- ‘l‘ho riodift ed ua.talyat my be prepared, for Mample 1 by the Intreduc—
1on oi‘ tha mndif:ring agant an:i 'I:.tm metal halide of tha Frigdel-Crefts tyme,.
uoh as ﬁ].{}la ' into & chaniber 22. From chewber 22 the modified zluminum
hlorid.a 'La pasged t.o rsactcz‘ 15 by nwane of line gh, The r»ablo of oatalyat ta
.'_hyﬂ_.roq'grbon'within re&c‘bor 15 maAy vary w:l._thin the acupe of the invention.

;ﬁ.ﬁa.lj"at'té normelly solid ﬁydrﬁee.z;bon' »atios may range, for example, Trom

.:"'a.bou'b 1: 20 tc about 10:1, and preferahly from about l:h 1o bl by voluma. Higher

-'__o:c lower propc-rtiﬂna of cat,alyst. way, however, e employed within the soope of

I'--:t*.he 1nvantion. '
" The . rea.ot-ion is preferably exscuted la the presence of added hydrogen

miles
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halifle such ne, for exemple, hydrogen chlorlde, which is introduced into reactor
15 by mesanm of I1lne 23, The hydrogen chloride is prefersbly sdded in sufficient
amount to paturste the reactante 1n reactor 1% therswlth. 4 lessar or graater
amount of‘ hydrogen hallde promoter may be employed, however.

The temperature wlthin vesctor 15 is maintained in the range of from
about 20°C, to about 150°C. and preférsbly from about 507C. to about 120°C.
Optimum resulte are generally obtained by effecting the reaction in the range of
from about 70°C, to sbout 110°C. The tempersturs within remctor 15 1s maintained
by euitable heating mesne such ae for example heat exchangsrs 13 and 17 in lines
1k and 19, pespectively., Additional temperatuve controlilng mesns nob shown in
the drewing to effect the addltion or removal of heat from reactor 15 fhuy bg
omployed, Substmospheric, a;tmospharic or euperatmuopheric pressures up o, for
axample, about 100 atmoppherep may be malniained in reactor 15. Prsssures rang-
ing, .for oxample, from ahou.t- athospherds o a.‘kllout.. 2% atmosphares sre generally
prafsrrad.. The contac:t t«ime of catalyat end noymally molid hydrocarbon charge
may vary considsra‘oly within the soope of the invention. Thus, gontact timsa
ma.y rapge Trom about 5 mi_nutea tq about 2 houra. Optimum reaulte are, however,
obtalpned by mt}intaining & conbact tlmwe in the range of from about 15 minutes to
a.hou'r_,-- 0 mim:.tellé. Highér'llor- lover contaot times may, however, be applied within

the scope of the invembions

boT -Jafined conditione, straight and branched chein normelly.

Bolid hydrncar;bﬁn:a.-aﬁrt;'j;:bﬁvartaﬂ. to normally solid and novmally liguid: hydro-

' cg;:‘bqna of branoheld or wore highly brenched struoture _posaeas‘ing the same wole-
: .cui_e_n'-. wa'ight-l aa .th‘é normally 80lid hydrecarbon ochawrge from which they ara derdived,

. :Ln :':I:hé abéenoa of_' substantlal -hydzocar‘bcﬁ deccmposition. Thue the peraffinle .
ﬁyd.rocdrbons having at least seventeen osrbon atome to the molecule which are
nomlly golid at room temperature are converted to normally golid paraffins
cmprising micrucrystallina waxes an-:l noymally 1iguld preducte dompriaing high
quality lubz‘ioat.iug olle and diessl fuele having the aams muwber aof carbon atoms,
tut of more highly branched structire, than the normally eolid pavaffin charge,
in the abeence of any substantial hydrogarbonm decomposition. Without lntent te

~18.
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limit the acope of the lnventlon by any theories advanced hereln fo set forth

more fully the nature of the invention, it ia believed that the effect of the

can:varainn carried out in reactor 15 1s to increase the number of alkyl slde

chains of the normmally solid hydrocarbona treated and that the products obtalnsd

coneist essentially of brunched chain hydroverbons in which the alkyl slde chalns
\ formed durlng the reacticn conelet subetantially exclusively of methyl groups,

Effluent Trom reagter 1 comprieing diesclved normally solid hydrocur—

bone, normally liguid hydrocavbons in the lubrloating oil snd diesel fusl boil-

ing range, cra.cking PUPPrOTBHOT, catalys*b ami hydrogen chlorida promotor, 1s
passed through valved line 25 inte m sepsrating zone, for axamp}.e a chatbar 26,
Within chambsr 26.& lower liguid layor ocmprising catalyset 1B sapa.ru.beﬂ. from en
wyper ‘1iqu:1d layey cpmprising hydrecarbona. ‘I'_ha-upper layer conprising hydro-
cér'honé, a8 wsll BB ANy nornmll:,r gagenus meuteffia.ls aueh a8 hydrogen chloride,
ie passed from chaanbar 28 through line 27 into scoummlator 28,

Liguid cnmpriains cat&lyst 18 dravn from chember 26 and Toturned through

valvad linea 30, 31 and. 2k to reactor 15. Inlet 32 1 provided for the additlon
of uake-up aluminum ghloride to the reciroulsting catalyat, Buch =dditlon 1s
: prefarsbl}r_cnﬁtrcnaﬂ. Lo p_rnvid’e mfficient alumimum chloride tol ths system to

" canbine vith any oxcess éaﬁalyat- modifier present, Catalyss withdrawn from
'. -i:chamhar 26 througn llne 30 i pasoed in part through valved line 33 inte drum
' 22 whar.ain it is_ aub,jectarl to yeactivaticn or employed 28 & somponent in pro-
" dmetion 'of additionsl modified -::atal;,rat. Removal of spent catelyst from the
'ayatam may- be effeoveld by continucus or intarmittant. withdrawal from valwfad.
“line 30 )
' I_ _Ir;:a; l;lodifi.ﬁﬂ.' form of. crpérla't-im'; at least Ia.. pdrtio.n o:f the peactor
. -'_"sf_-f'_l;.:ent 1la diverted f‘rom 1ina 25 tﬁro\zgh valved line 36 inte s chamber 37,
whéﬁ_&in mt lsagt partlal asparztlon of oataiyst from hydrocerbone is effected.
. Erd.'z_'_o.ca.rl.:one,'.nt least part;ally frasd of catelyst, are paseed frem ohawber 57
_ ‘through valved lines 38 and 85 into chém.bar 26. Liquid comprialng catalyat is
R 'wi‘_t.hﬂ..xia_,wn' from chamber 37 snd passed through valved Ling 3¢ lnto valved llne

' %1, ‘The uge of at leadt two geparating chanpera ie advantagoous in view of the .

~13-




48204 9

doslrabllity of maintaining intimaste contact of reactants mnd catalyst in raéetor
15._ The maintenance of suoh & high degree of contact, preferably ln the stete of
aﬁ arulelon, may requirs the uss of the pluraliéy of separators smabling 2 rapid
partial separation, under conditions favorable to ewoh separation, in the first
of the peparators. I

Hormally sagecus meberdals comprieing hydrogen chloride mey be [lashed
_ inﬁerﬂﬂttantly or continuously from accumilator 28 and paseed through walved line
Lo inte 1ine 23 1eading.to reactor 15.

Ligquld comprising unreected charge and reaction products, as well &
cracking wuppreasor anﬁldisanlvei bydrogen chloride, may be taken frcmféﬁaumula—
tor EB_and padsod to any sultahle ssparablng zone vapable off effeatiné the sgpa-
retion of nmrmﬁlly 11quid and/or normally solid reaction products therefrom. Any
_ conventional methods 1nvolving gne or wovrs Huch ateps aa freabionaticn, solvent
f;extraoticn, frantional cryatﬁllization, filtration, etc., mey be amployad therein.
'%!5The_particu;gr mathcd of product meparation will of course be governed to scme
..,ﬁegr@e by'thafﬁrupertiea sucﬁ'aa boiliﬁg-rangés_of'tha componants pressent 1n ths
'.:éagtor'effluent. Iﬁ the -preeent illustrative preaaﬁtation of the 1nyﬂntion;
;icdubt agparatiﬁn ig ghown fér oqnﬂiticna_in whichapha cracking pupprassor, and
.-f:ﬁhgi;&ﬂ1;i§$gl'aolvént,"if.smplayed;larg lpwer teolling fh#u-the products of the
:f;radqtiqg, @E¢qui& 15 dravn ffnm_aqnumulator 28 apd passed through line 41 inte
giff;dtgénatn# ha; _Wlthiﬁ fr&éiinpaﬁof he_é fragtion comprising.nnrmally gageous
:?;_materi$£ auch.aa hydregan phloriﬁs end optlonnliy at least a part of the erack-

. ing auppressor, anﬂ aolvant, if praaant, 1o taken avarhaad through valved line
532 and paasad, at lgast in part, through valved line 2% to veactor 15. A valved
f_:line i leading into line £3 e provided for the introduction of make~up hydrogen
ihlqr&dg ;nto3tha_sxstam,‘ Eattoms qpmpriaing normally solid hyﬂrooarbons in
-'-"Eblﬁtioﬁ in 'hurmaily 1‘iquid hﬁrocérb’ons ave tsken from Fragtionator 42 and
'.paSBad through line b5 into 8 fraotionatmr 46, Witkin fractionator L6 a fradtion
'f_cqm@riaing the oracking nuppresaor ls taken overhead thrcugh valved line 47 and
: .pusaedmah least in part through valved line 48 into the cracking suppresacr
";lghdrga Iine 2. A ligﬁii fraction comprising hydrooarbons in the dieael Puel

boiling range and higher i3 removed from the lower.part of frectlonator b6 threuge

Ll
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valved line 50, Any material beiling betweon -the overhead and hottoms, which
may have been introdused into, or formed within the system, is withdrawn from
fractionator 46 through valved line 51 and elimlnatad Irom the system, or }ja.saad
in part or entirely through velved line 52 Inte line 15.
Bottoma from fractionator 46 withdrawn thxough line 50 are paseed through
valved Iipe 5% into a ssparvatlng zons, such as, for example, o fraotional
 eryatallizatlon zome 54. Within the fractional orystallization zone the
hﬁrooarbon atpesm 12 Practionslly crystallized in convenbionnl wanner, for
exemple in the presence of a sulbable solvent such as, for exampls, methylethyl
ketone introduced through valved line 55. Within fractlonel oryetalliisation zons
54 there 18 geparated from the hydrocarbon atream a norinally solld fra;.ction com-
priaing unreacted no:;mally eolld hydrocarbons, which ls sliminated through line
56 and réaycled to the vesotlicn zone by meens not shown in the drawing. Within
fractionﬁl cryatailizéticn zone Sl thera ig also separated a normally solid
reacticn produnct comprising nurmﬁfiy aoliﬂ hydrcgurbcns having the oame molecular
weight as the normally sclid hydrocarbon charge but poRsessing = more branched
atrﬁoture. Thies normelly selid reaciion product is removed from cryetallization
zong 54 through .'L_ina' 5"{._' The normally .aciid raaot'ion produst msy be recycled
: 1ﬁ part or éntiraly into reactor 13, bxﬁmaans not éhuwn in the drawing, to
:uhdargp further aonversion thersin to g normally liguid prodﬁct having the
.ﬂame-mélaoular welght as the normélly solid hydronavben cherge. Remaining
liqiuid prod.ucta r.omprlsing hydracarbona in the diessl oil and lubricating oil
hmiling ranga and katone solvant are takan from fractional cryatallization 2one
-5k a.m,i pragad . through 1ina 58 imte & fractiomator 35. Within fractionator 59
- there im aéparatqd a frastion compyising the ketons molvent which ls taken
overhead and recyoled through 1ina 60 to the fractional orystallizatlon zone.
W‘Lthin fmctionator 59 thare 15 alac sgparated an intermediate fraoticon bollinzg
in the aiaael fual boiling range snd a fractien boillng In the lubricating oll

_remge, which i‘ractions are removed therefrom through valved lines 61 and 62 s

ruapactively.

Fnr tha purpoae of clarity, parts of spparatus, such as, Tor sxatple;
pumpa, valvep, aopumlators, reboilers, reflux ciroults and auxillaery equlrment
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not essentlal to 2 full and complete description of the inventicn have teen
omitied frow the drawing. The separption indicated ebove ws effected within
certaln fractionators shown in the drewing, msy in practical operation invelve
the utilization of & greater number of fractionstors.

Although the above detailed‘ﬁescription of the invention hss stressed
the use of normally liguid coracking :;upprassors,' it is to be undersiood that
the inventlon is not limited to the use of anly this 'apeci;f'ic type of cracking
suppressor. Thus in a medification of the inventiom the cracking suppressor
may copprise, for example, a normally gaseous suppressor puch as hydrogen in
addition to the hydrocarbon suppfessor. Such gasecus cracklng suppressors are
introduced into the system by‘ means of valved line 65. Other materials which
nay be introduced into the reactioﬁ sone in eddition to ﬁhe yrdrooarben
eracking suppressor somprise, for example, a metal capable of inhibibing
cracking wnder the operation conditions such es, for exampls, frapmented,
grar.luls.z_', or powdered sluminum. Additlonsl sulisble cracking suppressors com-
pri's.e, for example, one or more of the following which are prefarably added to
‘the reaction zone in an amount renging from about 0.5% tl,o about 3% by "ﬁeight.
of ‘t.h.é.normally golid hyéro‘carbons chargeds bengens and alkys substituted
ﬁenz&nes.suéh ag, for example, toluene, the xylenes, ethylbenzene, propyl-

_benzene, 1'supro'pylbenzene, tetranethylbenzens; pentamethylbenzene, hsxa.methﬁrl—
-btlanlz_gm? 'ne.phth_aleﬁe. When erploying in sddition to the hydrocerbon suppressor
| -1 nomaliy gs.ae_'dus or solié crackiﬁg puppressar, or one introduced in relative~
. 1y small -amount intc the reaction ﬁone, sufficient solvent for the normally
selld hydrocarbon charge iz added to the system ap descri_‘ned sbove to maintain
the. solid ?;yd_mcarb;m in.solution in the system and to enable the efficient
'c_u:t:'_r_l'.acting-pf the reactants end cat.alyat. in the renction zone.

The normally solid hydrocarbons comprised in the reaction products of

: é‘.he .'.ih'.\rerit.‘l.-on-. will \'rary‘:.tj.o sone extent with the moleculer weight of the normally

) suiid hydrﬁqarbon chﬁ.rga.' Thus, the use of normally solid hydrocarbons of high-

. ,'éi;'moleéﬁlar v;reig_h{ Ianalﬂ._és $he attaiiment of relatively larger smounts af

:1':.-.ﬁormally solid reaction products. The proporiicn of normatly s011d reaction

| proiiucta obiained is, ﬁowwaf, reduced in & combrolleble mumer by inereasing
the con;c-ac‘tv_ time employed or by raoycling the normelly solid remction

progduct to the reaction

L
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zohe, Thus, sufflclently long contact tiﬁas and/or continwous recyeling of the
noymally solid reaction productes wiil result in the cobiuinlng of rsactlion pro-
ducte consteting predominently, or substantially completely, of only normally
1iquid hydrocarhona having the same molecular weight as the normally esolid oxl-
glnal hydrocarven charge In the abseuse of snbetantial hydrocerbon decompoaltion.
Tha predweticn of & move highly branched product Irom the normally solld
hyﬁroearhon.bharga in spcordsnce with the procesa of the inventlon thereforo
anables the efficisnt conversion of the nermally solld hydrooarbons td normally
aclid hydrccarbons of substantlally differsnt and impreved propertles. Thus a
pa&affin hydvacarbon w&ﬁ ﬁf-straight or only modsrately branched chaln atructure
ip couverted to o noﬁmully dolid hydroosybon produot comprieing high quality
microcryataliine wex. The microcryetelline waxes thus produced poeseoss highly
Improved properties rendeying them aminently demirabls Tor use as coetlag, im-
pyéénatiné anﬁ waterproofing materlals, for rubber compoundlng, polishss, mold-

1hg waxas;-and*bthsr wees- where: & pisatle wax of Improved tensile or binding

Tii'strength 15 aos  ab1a.

A partlculnrly valuabla aapact of tha progesg Of the invention rasides
_11n its ability to aonvsrt nnrmally solid “hydrocarbens whose presence 1a dﬁtri-
- _menﬁa1 to the'phyaical propartias of the fractions or products in which they
fnccur 1ntol xcaptionaliy valuabla nnrmally liquid peeducts which may be returned
,to the parant fraction with graat benefit thereto or which may be wead ssparately
..to obtain tha full application of thelr special properties. Thus the prooeas of

tha invantian en&bles the substantially conplete converalon of nonmally solid

:l;'[hydrncarbona much ed paraffin vex to normally liguid branched pareffine com-

7';pr151n5 high Quality diesel angine fusls and lubricating oile. The normally
ﬁ:“lgguid-prpﬁupta in the dieas; engine fusl bolling rangs obtaipﬂd la accomlanca
wiih the prodess ﬁf the toventicn possoes the highly advantageous chersoteris~
ﬁids of cémbining a high heating value with low pour poink and high igmition

:[Quality. Thus diesel angine fuals having a cetane rumber of about 80 to 1Q0 are

-rea&ily obtainabla 1n aceurdanca with the process of the invention, The pour
point-cf thaqq_matarials can be centrolled by 1ncraaaing tha degree of branch-
' ing of the product, Thus the powr point of & }iguid reaction prodwet can be

-1
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decrazmed materially with only a relatively slight lowering of cetane nunbey, by
recyciin@ it through tha resction zone. A8 an exemple, A normally llguld hydro-~
carbon product in the diess) engine fusl bdalling range ha&ing a pour peoint aa low
ap -60°C, is yeadily cobiainable from normally solid hydrocarhone by mezna of the
invention. '

Tormally 1iguid prodvete of the proosss of the invention im the lubri-

" sating o1l rangs combine s high viscomity index with a low pour point, therevy
vendering them of particuler valus ad lnbricants or as components of ltubricating
olle and compositlons, Oils having e viscotliy index of about 150 sre rezdlly
prodused in accordance with the process of the inventlon. Thelr pour point ia
also controllsble within a wide range as ln the case of dlesel fhalg; Thus the
poupy point of liquid products in the lubricating oll ranpe wsy be reduced
_further by reuyc:ing through the reactlon zone without deereasing the woleonlar
walght of the hydrocarhﬁn snd. In the zbsencs of any suhstantial hydrocarbon de-

i&pgmpoaition. qumally 1llguid hydrovarbons in the lubricating cdl range having
a pour point nf abéut ~2ﬁ°0. are raa&ily obtainad in accordance with the process

' of tha invantiﬂn from normally solid hydrecerbons. B | .

The liquid pradunts of ths 1nvention aps, however, of value not only
;aﬁtdiesql pngige;fuelﬂ; lubricanta, and as componente Popr euch composiblons, at
d?:_grq;auitab1§ gmp1oyad_whpraver & branched shain hydrosarbon of high moleon¥

5 ﬁéighﬁiis uspd; They. are of particular value us epray oils and compomen” ot

Ifﬁinsacﬁibidea. 4 further particularly advantngeous aspect of the ipvent Ok

' ffeﬁidea“1£ tha obtaiming of branched chain hydrocarbons of high moletlar welght

'_iﬁ_ralativaiy pufé form fpom veadlly available materials by a methe 1B which

cotitrol of the degree of branching of the. final product is possln® OVer an

:"-f“unhsually_widé range. .

| The following examples are illustrative of the proced end producta

of the invention: |

S | A modif1st alunimum chlorids eatalyst wae prepmed By reactlog 86,4
' {;parts of anhydrouﬁ aluminum chlorida with 46 partﬂ by wdaht of teluena reaulting

»lB—
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s

n & fluid sludge. One part of a purifisd hydrocarbon wax, ocomprising only

n=CzgHgs was diasolved in pne part by weizht of decalin. The resulting sclution

WA contacted with & portlon of ths medified cutulyst at & tewperature of 100°C.,

ST T
R

2 contast time of four hours &nd a2 ratio of cetelyot to wex of 1:1 by welght.

The reactante were atirred at & rate to form sn  emulsion while passing & wlow

" stream of hydrogen chlorlde therethrough, At the concluslon of bhis opevation,

. the two phases were allowed to sepopate. The hydrocarbon layer was decanted and
weshed with hot water. Decalln was flaghed off and unreacted wax paparated from
the oil by cryatallization from methyl ethyl ketone. The propertivs of the
gtarting wax and the oll ob'bained: are as followe:

i . 011 Profuct Viax_Charge

Distillation renge,, °C. at & mm, Hg 180 to 209 -
Refractive index, u'fg 1.1309 1. hjoa
Refractive index, nen\ 1.k529

Grarity, 370 ) ) 0.778 a, TTO

Ponr poin% G, ~10 . 53.5 (maltin.g
Moleculor welght 3566 352  FPoint)
Kinematls viscosity, 100°F, oa 10.84 -
Kinematic viscosity, 210° I‘ ca . 2.85 : 3.08

Viscosity 1nd.a,x o _ . 130 -
; I,EKA&[PLE I |

A pa.raffin hydrocarbon wax oconslsting esgentially oi‘ B normsl paraffin

'hyclroo _bc:n ha.ving 25 Ga.rhon a.tomﬂ to the -moleculs ; having o molsceulsar welght
/ melting oint 1 of 53, 4°¢0 e., }ms sontacted with s medified alumirmm
itlone Qﬁbstantiall‘y ag aet fortk in the. oressing
-' ftvdroc&rhom yors aeparated from the catalyst, vashed with hot water
and. Ilghtor ma,tgri&ls comprising the ‘sracidng inhlblter employeﬂ. removed there-
ri'.rm'ﬁ by _di.still_a.‘himn.  Unconvertsd hydrocarbon wax was removed from the normelliy

' Ht:li_d_. erd noymally liguid reactdeon producte chbuined b-y low temparaturs extrag-

o -'_f.'i_br; thersof vith methyl ethyl ketone, Remsiming noymslly 1iguid and normally

' }-ﬁoi:l.cl 'hyd.rqcarbon reastion producte were further separated b)_f pucsessive low
L enparature extraction by mn'thyl athyl ketone at the temperatures Indlcatsd in

Sae "follow:l.ng tablé. “The bailing rangs of the cil bafore extraction was about

10 T to about 203°C. a.t 4 mme of Hg end had the followlng chroracteristlos:

-19-
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Viecosity 1ndex 130
Pour point 6.7
Cravity, ? ” 0,8134
Refractive lndex I L.hse2
Moleoular welght A5C

Kinewstic vissosiby,

at 100°F., oo 10.8%
Kinematic viscosity,

at 100°%F., oo 2.88

- Baparation of the peaction producte by the low tempersature vxtraotion resulted

in the obtalning of a normally aclid hydroserton Fraction consisting of micro-

cryatalline wax, end three normally liguid hydrecarbon fracticne having the
_'fclluwing propertiag:

’f;“Extracﬁion % of Total 011 Eour peint, Refracté Goafficlent of Fristion:
Teomp,, °C. Extracted f?= °C. Indax,n g at 80", at 130°C,

=50 - BE Ly helow «51 . L5507 0,070 0. 066
L 3% or. 1, kahkg ©0.UT6 0.062 '
-5 B 1.4801 -

0,085 . 6,06k

.5335;31552; 'IﬁfiﬁQfea'examination

: :chlériiéwcatalyéi wag prepared by roencting 2 parte
"n 5 parta by woight of tertlary butyl chlorids at yoom

mixturs to stand 8 hcura. To the resulting eludge

eight ofIESOj&n&"a malting painb nf 53“0. was ooutacted in a seriee of- soparate

thh portions of the abova—prapare# mndifiad alumloum chlorida catelyst in
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the presence of a hydrocavbon craaking suppreshor. The wax wap dissclved in the
cracking suppressor prior to contact with ‘td_le calbelyst. The resctions wers oxe~
cuted with a ratio of omtalyst to hydrocerbon of 1:2 by volume. The resciants
wera stlirred vigorously during bthe oxecutlon off the converaion =nd & stream of
hydrogen chloride was passed sonmtivuously through the resction zone, The time
of -':on'tac'.b » mabture and amount of cracking inkibiter employed, and conversion to

normally liguid hydrocarbona obtained for each run are ipdicated in the follow-

ing Table A:
Run No.. Temp,, CJon- Cracking Waight Ratlo Converslon to
°C. tact Suppressor of Crasking Normally
Tine, . Buppressor to Iiguid Hydro-
" hra, - N ©Viax parhong, % wh.
1. 100 L Msthyleyelo~  1:d 21,0
- hexane’ e o
- " -1 n 1l . _10&
5 » ol " @l 28,0
L - 1% - T R by 21,0
'y - W 0,50 W LTS 28.5
-6 " - l.e " : RN 22,2
T N ._" . 1.0 N " B:l 30.0
-8 50 ) " Decalin "l 18,5
o ook Dimathylcyclo- Ll 1B.0
S . "peiitenas '
o - o3 Dscalin 111 21,0

Una;onver'bed Wwax was separat.ad 'from 'ﬁhe ncmaily liguid hydrcoarbon

!-a&otion pmduqta by crystallizat.ien in mthylath;fl ketone, The oil thus obtained

ﬂaB 'bta.‘b 156(1 'by ﬁJBMIlation, 1n' Whidh material’ bo:lling up o 200°C. at 2 m.

’ _.nf marp!l:lry__' 'ﬁzaa raﬁ;ncvad from 't.ha liguid .h;?d;'ccar'bon product, The olls obtainsd
I'h&d t-her aame"mm? souvtlar wolghta us the pa.raffin wax employed a® chavgs to the

rﬁnﬂ. ‘I'ha n‘bservad physir_:a.l propartiea of the compoaitad oll thus obbtalnsed hed

L -‘c.h.e following pro‘pertlae'

Danaity dacﬁ C.806
" Refractlve Ind.ex, n22 D T l.hshz
Pour Polnt, °C. o ~g
- Viscoslty at 100“?., TR 8,679
R " Visposity ati210°T., cs . T 2,705
. Viscosity Inclax o 135

: ”EKAMPLE v

A high m&lting Galifornia. vax avsraging 3% carbon atoms to the moleonls,

. having a maltlng point cf TT"C. aml & molecular waight of 500, was converted by
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contant with a portion of the modifled AlCla catalyst prepared s in Example IIT.
The convereion wee carried ouf at a terperature of 108°C. with 3 contact time of
3 hours in the presence of 1 part of methylecyclchexans to 1 part of wax chargs by
welght. A stream of hydregen chloride was passsd through the veaction zone and

the reastonte were stirred throughout the contact time. & conversion o normally

* llgquid hydrocdrbnnm of 184 wan obtained 1in 'the abmence of any substantial hydro-

~ earbon decomposition. ILow boiling materiale in the oil thus obtalned were

flashed therefrom. Propertles of the normelly lligquid hydrr;cafbcn product thus

obtained were zs follows:

8.4, 8. Viscoslty Mumber io
Kinemstic viecoslity at 100°F,, cm 6.4
Kinmmatio viscosity at 130°F. 14,9
Einematic visovsity at p1O°F, T
Viacosity Index 150
Molacular welght 500

Poyr Point, °C. _ o

.

TXAMFLE ¥V

A modifisd alumim:m ehlerids catrlyst lndicated 1n the followlng Table
b‘y the letter A" wop prsps;.red by fueing tagethsr Al0la, 2nClz, KC1 and FaCl in
thes following prqportiona by weight(,_‘_;jgspsqti?n;r,_ T5:15:745:7.5.

A second modlflied alumimm chioride catialyst Indlcated in the following

‘Table “B* was propared by meiting togat.hé; AlCls, ECL a_wl-Na.Gl in the folloving

_ proportiona by weighhy o eﬂpactively,ﬁ*l‘l.

A third wodified sluminum chloritla catalyet was prepared by dlasolving
5 parts of AlGla 11;1 %5 parte by weight of ShCls, The catalyst ls indlcated in
the table by tha latter "C. .

Baoh of the moﬁiriad sluminum chlorida cétﬁlysta thus yprepared wes
contacted w‘iﬁh & geparate porilon of a nﬂp'ézlraffin wax, consisting essentially of

normal paraffin hydrooarbons having 29 carbon atome to the wolecule, at & temp—

© araturs of _1_90"0. in the presénce of addsd hydrogen chloride snd for a time of

1

contac‘b-indiéa’qed in the follawing table, Prior to contech with the catalyst the

wax wad Sisaplved in an equal smount, by weight, of decalin. Tho ‘reactlanta were

. ghirred throughout the converaion period. No evidence of any subetantial hydro-
" garbon decompogsition was chaerved throughout the runa. The converslon of wex

;.ch;rged to normally llquid products 1s indlcated in the following table;

20




482049

Ca.ta.lyat_ Contact Time, hrs, 9 Conversion to Liguid
3 . Hydrocartons
i A 2 15.2
: B b 17.3
C b 7.6
EXNPLE Vi

One part of pamfi‘in wax was dieaplived in four parts by welght of
methyloyelohexana, The wax employed consigted wosentlally of a mixiure of
i ' normal paraffine heving an average of 25 curbon atcoms per molaculey; o melbing
point of 55°C., and a molecular welght of 350,
' In a seriss of eeparata opsrations, carrisd cut under substantially

identical condlticns @icept for the resction bempersture smployed, separata

rortions of the splutlon of wag in ma"r;'hylcyclahaxana were contaoted with a modi-

f:'t.ed alumim:lm chlorida catalyat. #‘I'ha -:;_atalyu'b was prepared as described in
E Exa.mple III. A oontaa‘t tims of‘ onehh.al:t‘ Lour wae used in each run and bthe

'-'.raé:s’aaﬁt.(s wera sﬁlrrad vigc’:'oual;f bhroughout the convarsion parind whila paBE-

_,raam'“nf hyd.rrsgan ohloviﬁa tnarathmugn. U;pc-n completion of each N,
"natalyst waa aaparata& from the. hyﬁrooafbon layer by atratificatinn and decanta-

-4 mre' Methylcyclahexana WA rsmoved from the hJﬂrocarhon layor by dletillation.

"-.-I'Normally aclid hydrocarhwna uompriﬂing wsonverted wax and wuax having & lower
'melbing point, ‘but havinp tha aama molac.ula.r waight. ae the sterting material,
"ware :aeparatad.‘ -rz'om' tha ncrm&lly Alguid hydrocarbon renaticn producta. Thae

normatl;\r liquiri raa.c-t.ion products consinted of % branchad chaln saturated.

2 para.ffinic oil havin.g Bube’oant.iall;sr the Same molaz:ul&r wolght as the wax charged
Jand properﬁiea nimil&r to thcae shown for the oil in Exemple IIT. Iow tempers-
't._gr_a fractional cryatalliza‘tion of this oil from melhylethyl ketone rosulted 1r

. 't.h':‘l follcming thrae fractinnﬂ.

"Ex’oraﬁiti - Teml‘-'ar&'bura or Waight-parcmt Four Polat, 20 vigooalby
 Fragtion = Extractiem, G, of total cil °F. 5D Index
o o oxtrasted
1 50 _ he .. =60 1.h508 132
2 - =36 2l -7 1.4kgh 139
5 raﬁidue at —36 1 . +h5 1,4hoe 160

_ " Tha 'bamperat-ure at which the reactlon was axenbed,: the totel amount
| -of wax reacteﬂ, and the ampunt of wax converted to hydroasrbon oll for sach run

a5
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ara indlcated in the following tablas:

Reagtion Temp,, . Total fmount of Wex Converslon of Wax

°@, Eoncted, % to 031, %
30 2 2
50 5.2 £.8
75 18,0 18.0

£o0 01.0 20,8

85 35.0 21,8

-l ho,5 28.8

100 ho,o . 28.9

EXAVMPLE V1T

Twenty-five perceunts of liguld paraffinie oll produced ag in Exampls TII
was blended with a diesel fusl of 2 catﬁne cumber snd tested, The cstane num-
Ber for the blend wab 31,5 and the esleulsted getsne sumber of the added pare-
ffinic oil made in sccordence with the procees of thie lnventlon wea, tharafore,

80,
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THE FMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROTERTY OR PRIVIIEGE IS CLAIMED ARE IEFINED AS FOLLOWS:

1. Thy process for Isomerizing paraffin war which
ccaprlses dissolving peraffin wax in an amount of decahydro-
naphthalens at least equal Lo about &n edded 100% by welght of
paid pareifin wex, contucting said solution with a preformed
toluene—aluminum chlordde complex in a reasction zone ab & tempera—
ture of about B0 to 110°C, while agitating the resctante vigorously
to maintaln them in s gtate of emmlaicn, said preformed tolusns-
slwminun chloride complex belng obtained by the Interaction of
hylreearbone compriging tolusne wilth anhydrous alumimm chlerids,
thereby converting paraffin wax te reactlon profuncts consisting
essentlally of parnffin wax and normelly liguwid hydrocarbons which
are itgomsrio in sfructurs to seid charged pareffin wex in seid
reactlon zops, and ssparating paraffin wex and normally liguid

hydrocarbona isomerdc In struchburs to sald charged paraffin wax

 fpom the effluence of said reaction zone.

2. The process for lsomerizing pareffin wax which £ -
comprices diaaélv.‘_uzg paraffin wax in an swount of decehydronsphihslens

equal to from sbout an added R00% to mbout S00% by welght of sedd

- paraffin waﬁr, contecting sald soluticn with a preformed hydrocaxrbon-

aluminum chleride complex in a resctlon zone at & temperature of
from ebout 20 to about 150°C. while agitating the resctants
vigorously to maintain them in a state of emuleion, s6id preforwod

hydrocerbonm-aliwninum chloride complex being chiained by the inter-

com'ertihg paraffin wax to rescilon products consisting esmentially

of paraffin wax snd normally 1iquid hydrocarbong which mre isameric

i
i

in afrucm 0 said charged paraffin wax in sald resction %Zone,

‘and seperatlng peraffin wax, and noramlly liguid hyirccarbons O

igomeric in structurs to said cherged paraffin wax from the effluence ..

of sald resctlon zoms.
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3. The process for ieomsrizing paraffin wax which
comprises dissolving pareffin wax In an amount of eycloparaffinde
hydrocerbon solvent egual to from sbout an ndded 50% to about
1000% by welght of sald paraffin wex comtecting said solution with
g preformed hydrocarbonesluminum chloride complex in & reactlon
zene 2t & temperature of from about 20 to about 150°C. while
- agltating the resctants vigorously to maintain them in & state
of emxlelon, sald preformed hydrocarbon-slumirwm chloride .omnplex
heing obtained by the interactlon of a hydrocarbon with anhydrous ;
alumive chloridé, thsreby converting psraffin wex to reaction
productes consiatiné; esgentlelly of parefiin wax ond normally

liguid hydroocarhena vhich aye isomerlc in strmcture to saild

charged pareffin wax in sald reaction zone, and geperating

peraffin wer and normally ilguld hxdroca:‘bona iaomeric in atructore

to meid charged peraffin wax from the efflmence of said resction

Z00e .
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