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WrightW.Gary, Great Neek,N,Y,andJohn T, 
Ward,Westfield,N,J.,assignorsto Gasoline 
Products.Company,Inc.,Newark,N,J.,a cor 
Doration of Delaware 

Appication February17,1933,Serial No,657,186 
2Claims, 

ThiSinvention relatestothe pyrolytic conver 
Sion Of hydroCarbon oils,more particularly pe? 
troleUm OilS,for example,petroleum oils and 
Charging Stocks of a character unsuitable for 
Charging directly into a,drastic Cracking opera? 
tionforthe primarypurpose of producingalarge 
yield OfgaSOline and to oilscontaining Consider 
8ble amOUnts of Waxy Constituents, 

It isgenerally known that the lighter pr0d? 
UctSSuch as gasoline,reSUlting from the pyr0 
lytic decomp0Sition of petroleum Oils,are far 
morevaluablethantheheavierproductssuchas 
fueloisandtars,anditisthegeneralobjective 
0f theart to producemOre of the formerat the 
expense of the latter?Some ois and charging 
St0cks,h0Wever,generaly referred to as of a, 
more or1ess“drty”character,cannotadvan 
tageOUSly beSUbjected to drastiC Cracking Opera? 
tions duetotheformation of coke which would 
reSUlt,More0Ver,manyoilsand chargingst0cks 
COntaina SuficientamoUnt of Waxy constituents 
tO prodUCefUel Oils of UnSuitably high p0Urpoint 
and VisCosity. · 
Ourinvention has particularrelationtoatype 

Of mild Cracking Operation herein referred t0aS 
“viscosity breaking”and hereinbelowdefined, 

OUrinvention has foran object the provision 
of 8,method of pyrolytically decomposing Or 
Crackinga hydrocarbonoil,and moreespecially 
a,hydroCarbon Oil of the Character reCitedhere? 
inabove,in WhichaninCreasedyield of productS 
of relatively high Value may be obtained,aswell 
asa reduction of theamount andan improve 
ment in the quality of products of relativelylow 
value,together with numerous additionalad? 
Vantagesset forth more specifically hereinbeloW. 
Ourinvention hasfora,further object the pro? 
Vision of 8 method of pyrolytically deC0mp0Sing 
hydrocarbon Oil to produce a,fuel oil of Satis? 
factorycharacteristiCS,eSpeciallyast0pourpoint 
andamount of WaxyCOnStituents,in Which Orig? 
inal Constituents of potentially Valuable char 
acterare replaced With ConstitUents of relatively 
1ow value andit maybe of refractory character, 
andin which the total production of fuel Oilis 
reduced whiletheyield of Valuable productSSuch 
asgaSOlineis inCreaSed? 
OUrinVention hasfora,stilfUrther object the 

provision of an improved and advantageOUS 
methodofpyrolyticalydecomposinghydrocarbon 
ois or charging stocks of the Character recited 
hereinabove in which relatively high yields of 
Valuable productsandreducedyieldsof productS 
of1owervalue are obtained without subjecting 

(CI,196?58) 
theoi1orchargingstocktoconditions SoSevere 
asto produce operating difiCUltieS? 
Ourinvention hasforfurtherobjectSSuchad? 

ditional operativeadvantagesandimprovementS 
as may hereinafterbefoUndto obtain? · 
OurinventioncontemplatesSubjecting0ils,and? 

more particularly oils of the character reCited 

5 

hereinaboveto a“viscosity breaking”or mild? 
Cracking operation,flashingthepr0dUCtSto pro?? 
duce aresidualmaterial,thatisto Say,a,tar or 
pitch,whichistoo heavyto meetthe USUalre 
QUirementSOf a,fuel Oi? 
Wehavefoundthat by operatinginthis man? 

ner,even whenthechargingStockCOntainSCOn? 
siderableamounts of Waxy ConstitUentS,8 heaVy 
tar or pitch SubStantiallyfree from Waxy COn 
stituents may be Obtained,and thatthistar or 
pitch may be blended Withlighter material,alSO 
preferablyfreefrom waxy Constituentsand pref? 
erably ofaratherrefractorycharacter,topro 
duceafueloilhavingalow“pourpoint”and be 
ing Satisfactoryin?Otherrespectsforthe uset0 
whichitisintendedtobeput, *,W 
Ininstances Wherethe chargingStockCOntains 

aConsiderableamOUntofWaxy ConstitUentswhich 
wouldtendto impart tothe fueloian Undesir 
abyhighpourpoint,ourinventionfurthercon 
templatesthe maintenanCe offractionating Con 
ditionsto obtainanoilforuseincutting back 
thetarorpitchproducedasabovesetforthwhich 
shallbe substantialyfreefrom such waxy con?? 
stituents,as wellasthe ultimate Separationand 
Dyrolytic conversion of suchwaxyconstituentsto 
products of a more Valuablenature, ·‘ 
Ourinventionalsocontemplates,whereso de 

sired,subjectingaportionoftheoilobtainedfrom 
theVolatilized products]iberatedinthe fashing 
Operation t08,furtherandmore drastic CraCking 
operation toincreasetheyieldandenhancethe 
quality Of the more ValUable products SUch as 
gaSOline,andt0 enablethe USeaS8,CUt-back ma 
terialofan oi havingarelativey high potency 
for this purposebUt ofaratherrefractory char 
acter With reSpect t0 Cracking for the primary 
purpose of producinggaSoline? ? 
As herein employed,theterm“drastic crack 

ing”isintendedto meanapyroytic decomposi 
tion operation carriedout primariyforthe pur 
poSe of producinggasoline directlyfroma petro 
1eum oil,suchforexampleasatoppedorreduced 
Crudeora distilaterecoveredinthesimple dis 
tiation of crudepetroleum,inanamountsuf 
cientto beconsideredacommercialysatisfac 
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toryyield,thatistosay,a,yield approximating 
20%or more ofgaSoline per paSS? 
By“Visc0Sity breaking”,asintended SOlely for 

the purposes ofthe preSentspecification,is meant 
a,mild Cracking Operation,VisCOSity-breaking, 
asthe termisthusemployed,isintended to deS? 
ignate an operation,Suitableforthetreatment 
6f“dirty”or“black”oils which tend to decom? 
p6Se markedy under drastic cracking conditions 
tocoke,inwhichcrackingconditionsareimited 
toaconsiderableextenttopreventexcessivecoke formationinthecoisorothercrackingapparatus, 
the object being to redüce the Viscosity of the 
stockratherthantoobtaindirectyayieldofgas 
9Hne highenoughtoberegardedassatisfaetory 
ina commercial drastic Cracking operation? 

While the actual conditions of pressure and 
temperatureemployedvaryconsiderablywithdif 
ferent stocks,andgenerally are Such that not 
OVer 13% ofgasolineis produced per paSS,this 
limit beingestablishedbytheextenttowhichthe 
Larticular st0ckmay beCrackedWithout produc 
ing Cokein undesirable quantities,it wil be un? 
derSt00dthat the ab0Ve definition isintended to 
applytothe degree orextent ofthecrackingop 
eration,however,rather than tothe mannerin 
whichthe operationisconducted orthe purpose 
for whichitisearried out,andtheactualwork 
ing Conditions maytherefore be somewhat more 
Severethanwouldbetrueif,asissometimestrue ofviscosity-breaking,theoperationwereconduct 
ed mereiyasa preliminaryt08 drastic Cracking 
Operation,thatistoSay,primarilyforthe purpose 
Of producingastockto be subjectedto adrastic 
Cracking Operation? 
In order that myinvention may be clearlyset 

forth and understood,Wenowdescribe,withref 
erencetotheaccompanyingdrawing,a,preferred 
mannerin Which OurinVention may be embodied 
and Carried Out?Inthisdrawing, 
The Single figure is a,more or 1ess diagram? 

maticrepresentation ofasystemforthe pyrolytic 
ConverSion of hydrocarbonoilinaccordaneewith 
ImyinVention? - - - 

Referringto the drawing,a,petroleum oil,for 
example a reduced Crude ofa dirty or Waxyna 
ture,which cannot advantageously be subjected 
t0 a draStic Cracking operation for the primary 
pUrp0Se of producinga high yield ofgasoline,is 
forCed bya pump througha conduit 2into and 
through a Coil31ocatedwithinaviscosity-break 
ingfurnace4,Thetemperature conditionsordi 
nariymaintainedinthe cois3arefrom850°to 
900°F,whilethe pressure mayvaryfrom 200to 
400 pounds per Square inch,it being understood 
that whiethisisthe preferredrange,the pres 
SUre and temperature Conditions may be varied 
SOmewhat from this range to meet the require 
mentSOf partiCUlar chargingstocks. 
Thetreated oil then passesthrougha,conduit 

5 havingareducingvalve6forusewhereneces 
Sary,intO a,high preSSure fash tower T which 
Imay be maintained for exampleata pressure of 
200 poundspersquareinchandin whichthesep? 
aration of volatilizedand unvolatilized products 
Of particUlartemperatureand pressureconditions 
Occurs, By way of example,we may maintain 
temperatures from 730°to 750°F.in theupper 
OrVaporportion Of thetOwer Tandtemperatures 
offrom?80°to800°F.inthe1oweror1iquid por? 
tion of the tower? 
The Volatilized products passfrom the towerT 

through a Conduit 8 to,afractionatingtower 9 
Which may be of Conventional“bUbble tower” 
type0fCOnstructionandwhichispreferablymain? 

tainedatsubstantialythesame pressure whic? 
obtainsinthe high-pressurefashtower7,while 
the bottomsfrom the high-presSurefashtowerT 
paSSthrOUghthe conduit 1f havinga,preSSürere 
ducingvalve 12intoa1ow-pressurefashtower 5 
13. The preSSure within the fiash tower f3 is? 
preferablyatmospheric,andthefashingorevap?“ 
Oration Which 0CCursis of a Suficiently drastic 
Order t0 produce a residual material Or pitch Of 
a very heavy nature unsuitable for use directly 19° 
aS a,fuel oil,and preferably Substantially Com? 
pletely free fromwaxy Constituents even when 
theSeare present to a Considerable extentinthe 
Originalchargingstock? 
The temperaturesin the upper and10wer por-15 

tionsofthe flashtower 13maybe ofthe order 
offrom680°to710°F.andfrom730°to760°F, reSpectively,The products volatilizedin the at 
mOSpheric fash tower f3 pass throUgh a,Vap0? 
Iine f4 to a partialcondenser or fractionating29 
tower15maintainedatatmospherigpresSure,and 
at temperatUres Somewhat below the tempera 
tures obtaininginthefashtower 13. Forexam 
ple,the temperatures maintained in the Upper 
and Iower portions of the partial condensex f52° 
may be of the Order of from 620°to 650°??.and, 
670°to700°F,respectively. 
The vapors not condensedin th? partial con 

denSer 15in the presentinstance passtirougha 
Vaporline f6to a condenser f7 where theyare39 
totalycondensed?The condensateisthe?deliv?… 
ered by means of a pump 18and conduit ?9 tox 
the high?preSSure bubbletower 9,towhichitáay 
beSUppliedasa refux? - 
The operation ofthe bubbletower9issocon-° 

ducted asto efect a Separation of thegasoline 
andlighter Constituents from theremainingva 
pOrS,The VaporS COntaining the gasoline and 
lighter Constittents pass ofthroughavaporline 
2f through a Condenser 22anda conduit23to40 
aSeparator 24,Gasolineis withdrawnfromthe 
Separator24throUgha conduit25havingavalve 
26toareceiver 27,from whichit may bedeliv– 
ered to a Stabilizer or to storage,The uncon? 
denSedgaSesleave theseparatorthroughacon-45 
duit 28havinga valve29? 
?CondenSateis removedfrom the bubbletower 
9through a conduit3 havingavalve31”,the 
natUre ofthisgas Oilcondensate preferablybeing 
Suchthatit hasadistilationendpoint offrom 5ü 
650°t0700°F,contains substantialynowaxy COnStituentsandisSuitableforuseasacutting– 
backagentforthe pitchproducedintheatmos? 
pheric fash tOWer 13. 
The pitChis withdrawn from thefiashtower ö? 

13througha conduit32 and may be partialy 
COOled in a Cooler33 before being cut backor 
blended with a portion of the condensatere 
movedfrom the tower 9,Forthepurpose of 
blendingthepitchandoilwe providetheconduit 60 
3f with a branch Conduit 34 havingavalve35 
andleadingtothe Conduit32?The blendedfueI 
Oil,the properties of whichare regulatedbythe 
proportionS of pitchand cut-backoiltoproduce 
a product haVing Suitablecharacteristicsforuse G5 
8Sa,fuel Oil,for examplea,p0urpoint of around 
0°F.,maythen be Cooled to atmospheric tem? 
peratureinaCOOler36and deliveredtoareceiver 
Ortank3T. 
Theremainder ofthe COndensateremovedfrom70 

the bubbletower 9 maybe withdrawnthrough 
the Conduit31anda branch conduit38 having 
a,Valve 39 for USe OUtside Qf the systemshown? 
ThiscondenSate may,however,be deliveredby 
means of a pump41 and8 Conduit 42 havinga,75 
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Valve 43to a coil 441ocatedin a Cracking fur? 
nace 45? 
The COils 44are preferably maintained under 

Conditions oftemperatureand pressuresuficient 
to efect a,Cracking Whichis COnSiderably mOre 
drastic thanthat WhichisCarriedOUtin the Vis 
cosity-breaking furnace 4 and the coil3?For 
example,the Conditionsin the Coil 44 may Vary 
froma,Vapor?phasetype of Operation,atforex? 
ample 1000°F.and 200 pounds per Square inch 
preSSUre,t0 a,preSumaby liquid phaSeOperation 
at 900°F.and 750 pounds per Squareinch preS 
sure,Thecracked productspassfromthe Coil44 
through8,Conduit 46havinga,preSSUre-redUCing 
ValVe 4T andtothetranSferline5 ordireCtlyint0 
thefashtower7?The heavyfashdistilate Col 
lectedin the bottom of the partial CondenSer 45 
is withdrawn thrOUgha,Conduit 5f and all Or a 
?ortion thereof may be recycled,as Shown,by 
meansofapump5510catedinaconduit52t0the 
coi13forfurthertreatment,theremaining por 
tion beingWithdraWnfrom theSystem through a 
branch conduit 53 havingaValve54? 
By way of example,We mayState that When 

Operating in accordance With my inVention We 
findit poSSibleto produceafueloilhaVinga pour 
point of forexample 0°F.as compared to prior 
operationsinthesamestockinwhichthe fueloi 
might have8 pourpoint of8bout 70°F. 

It will be apparent t0thoSe Skiled in theart 
thatinthetype of operation just Set forth,that 
istosay,an operationin which drastic Cracking 
is Combined With the initial ViSCOSity?breaking, 
there willtendto acCumulatein the Cycle of the 
C0il 448,highly refractory material,and it is 
anadvantage of this form of myinvention that 
the USe of a,portion of this refractory StockaS 
acut-backagentisnot OnlyeConomicalyadyan 
tageOUsas Compared With the USeasa CUt-back 
Imaterialofan OilofleSSrefractOryCharacter,but 
Servestomaintain the eficiency of thereCycling 
Operation by removing a,portion or all of the 
refractory oi which would otherwise tend to 
aCCUmulate? 

It Willfurther beapparent that the proceSs of 
ourinventionisadvantageousinthatthe Opera? 
tion of the ViSCOSity-breakeris made UnUSualy 
eficientasComparedWith prior Operations SOme 
times known as ViSCOSity-breaking,butin Which 
theabSence0frecycling OrtheneceSSity of USing 
1owrecycleratiosresultedina Comparatively10W 
crackingefect perpaSS,andisalSOadvantageoUS 
in that thegaSOline prodUCed is p0SSeSSed Of a 
highanti-knockvalue whenusedasa motorfuel 
as compared with Such gaSOlineaSiS Ordinarily 
producedasanincidenttoprior Operationsknown 
as viscosity-breaking OperationS? 
?urtheradvantages Of our inVention C0mpriSe 

the facts that the production Of fuel Oilis de 
Creased while the quality Of the fuel Oilis en 
hanced and the waxy COnStituents originally 
presentinthe charging stock,instead of being containedinthefuelol,aresubjectedtopyro 
1ytic conversionto more Valuable productS,their 
placeinthefueloibeingtakenbyaleSSeramount 
of a materialless Suitable for conyersion into 
gaSOline? 

3 
The fuel oil producedisalsocleaneranditis 

poSSible to Vary the characteristicS Of the fuel 
oilwithout dificulty over a widerange without 
interfering with the operation of the System as 
employed, 

It Will fürther be Obyioust0 thoSe Skilled in 
theart that ourinventionisnot limited to the 
Specific details of the illuStratiVe example Or 
examplessetforthordescribed hereinaboye,but 
may Variously be emb0died Within the SCOpe 0f 
the claims hereinaftermade? 
We Claim: 
1,Inthetreatment of hydrocarbOn Oilst0 pr0? 

duce a,fueloil of desired VisCosity and low p0ur 
point,the method Which comprises Subjectinga 
hydrocarbon oicontaining waxy ConstituentSt0 
Viscositybreakingtreatmentatelevated preSSure, 
evaporatingthe treated oil undertemperature 
and presSure COnditions Which Wil retain Sub 
stantially all of the Waxy constituents within 
residual oil,fractionatingthe evaporated Vap0rs 
intoa,1ight fraction withinthe normalgasoline 
range and a heaVier gas oil fraction,distiling 
residualoilresuitingfromSaidevaporation Under 
a,preSSUrematerialylower thanSaid18st-named 
presSureandatatemperaturewhichWillVaporize 
Waxy constituents containedin Said reSidual Oil, 
fractiOnating the diStiled Vap0rs into a,heaVier 
fraction containingthe bulk of the waxy consti 
tuents and a lighter fraction,Subjecting said heavierfractionCOntainingtheWaxyCOnstituents 
t0SaidVisCoSitybreakingtreatment,andblending 
the reSidUe reSUlting from Said distillation With 
a portion of the heaviergasoilfractionreSUlting 
frOm Said first-mentioned fractionation to pro 
duce a,blended fuel Oi pr0duct Of desired Vis 
COSityand haVinga low poUr point? 
2,Inthetreatment of hydrocarbonoilst0 pro 

dUCea,fuel oil Of deSired VisCOSity and low pour 
point,the method Which comprises Subjectinga 
hydrocarbon oil Containing waxy Constituentsto 
Viscositybreakingtreatmentatelevated presSure, 
evap0rating thetreated Oil under temperature 
and preSSUre Conditions Which Will retain sub? 
Stantialyal Ofthe WaxyCOnStituents Within re 
sidual oil,fractionating the eVaporated Vapors 
into a,light fraction Within the normalgasoline 
rangeand 8 heavier fraction,distiling residual 
oilreSultingfrom Saidevap0ration Undera,pres 
Surematerially10Werthan Said last-named pres- ° 
Sure and at a,temperatUre Which Will Vaporize 
WaxyCOnStitUents COntainedin Saidresidualoil, 
fractionatingthe distilled Vap0rsinto a heavier 
fraction COntainingthe bulk of the waxy Consti 
tuents and a lighter fraction,Subjecting Said 
heaVierfractionCOntainingtheWaxyConstituents 
tosaidViscositybreakingtreatment,blendingthe 
reSiduereSultingfromSaiddistillationWitha,por 
tion of the heavier fraction reSulting from Said 
firstmentionedfractionationt0produceablended 
fueloi product of desired ViscOSityand havinga 
low pourpoint,andSubjectingtheremainingpor? 
tion of Saidlightgas Oilt0CraCkinginaSeparate 
CrackingpaSSageWay? 
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