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The. invention relates to an improved process
for the production of high yields of substantially
saturated hydrocarbons boiling within the range
of ‘gasoline and of high rantiknock value from

(CL 186~590)

In the ‘thermal reforming step -of the process
any of the well known forms of apparatus.com-
monly employed for this type of operation may
be utilized within the scope of the invention and

gasoline or gasoline. fractions of inferior anti- 6 the same applies to the low temperature cata-
knock value, naphtha and the like. Iytic cracking or hydrogen transfer reaction. .It
The process. of the invention comprises an is the usual practice in thermal reforming oper-
interdependent combination of thermal and cat- ations to quickly heat the charging oil to a high
alytic conversion steps which cooperate to pro- cracking temperature in a. tubular heating- coil
duce a gasoline of high antiknock value and of 10 and then maintain it at or near the maximum
substantially saturated nature, suitable, for ex- temperatire: attained for a predetermined . time
ample, as aviation gasoline, from light hydro- in a “soaking” zone which may comprise a rela-
carbon oil distillates, such as gasoline or gaso- tively mildly heated continuation of the coil in
line fractions of inferior antiknock value, naph- the same. or separate furnace structure or an en-
tha and the like. L : 15 larged well insulated or mildly heated reaction
The thermal conversion:step of .the process-is chamber, or both, wherein the desired time fac-
predominantly a thermal cracking operation of tor is obtained, the heating and soaking zones
the type now well known in the art as “reform- normally -being operated at a relatively high
ing,” whereby gasoline or gasoline fractions of superatmospheric pressure. The coil or coil and
relatively poor antiknock value or light distil- 20 chamber are designed to give the required time of
lates, such as naphtha, are converted into high reaction ‘under the temperature and .pressure
yields of gasoline of materially improved anti- conditions employed and upon discharge of the
knock value. e s resulting hot conversion products from the soak-
One of the characteristics of the gasoline nor- ing section théy.are normally cooled in- one or
mally produced in thermal reforming operations- 25 -a combination of several well known manners to
is its highly olefinic or unsaturated nature which a.temperature at which' deleterious further con-
-at least partially’ accounts for its good antiknock .version is -prevented. This temperature mnor- -
value but prevents it from meeting the acid-heat mally is of the order of 675 to 750° F. or there-
test requirements for aviation. gasoline.. The abouts. ~ . ) .
hydrogenation of thermally reformed gasoline 30 In the preferred embodiment of the invenfion
by conventional methods to saturate its olefinic the aforementioned .conventional practice may
components and bring .it within the acid-heat be followed in the thermal reforming step, ex-
test requirements for aviation  gasoline results cept: that cooling of the reformed products is
in considerable depreciation of its antiknock .regulated to reduce them only to a temperature
value and is a. rather.expensive procedure due gz at-which the subsequent low temperature cata-
to the cost of vroducing hydrogen and the cost  -lytic cracking or hydrogen transfer reaction can
of reduced nickel and similar catalysts which =~ be advantageously conducted. This temperature
are usually employed to promote -hydrogehation. may be within the range.above specified, but
I have found that the highly olefini¢ or un-- -preferably is of a somewhat higher order,.for ex-
saturated nature of gasoline produced by ther- 4o ample, up to 850° F., or thereabouts. :
mal reforming can bé materially: decreased:with- . The partially cooled products of.the thermal
out excessively decreasing its antiknock value by  reforming operation are, in. the present inven-
subjecting it to a type of reaction which is tion, intimately contacted in a reaction zone sue-
kncwn as-the “low temperature catalytic crack- ceeding the thermal reforming step with a cata~
ing” or “hydrogen transfer reaction” and in the 45 lytic material capable of promoting the hydro-
process herein provided I employ this- type of geh transfer reaction, inr the presence of a hydro-
reaction as the-second conversion step of the gen donor, such as naphthenic oil derived from
process to which -the .products of the ‘thermal ‘within' the system or from an external source. :
reforming step are supplied. ' . “The catalytic material employed may be any of
No novelty is claimed herein for either of the 50 the ‘well .known cracking catalysts capable of
conversion steps per se, but- invention is believed promoting the desired low temperature cracking
to reside in the cooperative and interdependent or hydrogen transfer reaction. I specifically
manner in which these two steps are herein .contemplate the use of catalysts comprising silica
combined to achieve the desired results above and one or more of the metal oxides selected from
mentioned. ' ' - . "Bd the group  which consists of alumina, zirconia
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and thoria. Such catalysts may be prepared
from the natural ores which contain silica and
one or more of the metal oxides mentioned or
may be prepared synthetically, for example, by
brecipitation of silica from a sodium silicate solu-
tion and deposition thereon or co-precipitation of
the metal oxide from a solution of the salt of the
metal. Since seweral: suitable- eadalystsifor this
reaction.andsseveral: mathods roft-preparing - $he

same are now known by those familiar with the 10

art, the invention is not concerned with and.

claims no novelty for the particular catalyst com-

nneition or its specific methodi.oft. prepsration:.: -
The catalyst may be employed. as.one.or a plu-.

rality of fixed beds of solid;. granular.particles. 13,
through which the hydrocarbons to be converted..,

are passed at a temperature suitable for conduct-
ing the desired reaction or they may:be-dispersed:
in finely divided solid form in the stream of.the...

fluid hydrocarbons undergoing treatment, in 20

which latter .case-they: are-preférabiy:in the form
of& fideypowder-capable of remaiming:didpersed
in -sadd. stream.: Wheniemployed cas. @ powder,
the required: quantity:wof wcatalytiermaterial «is

preferably: dnjected,ias a slunryor: dispersiomrin 25

oil, into thre\ftowing:streamrof hydrocarbons to:he
treabed:s. -~ o

As.a special-feature ofytherénvention owhich: is
advantageous and ordinarily employed; powdered

catalytte: material: when:this: formais: utitized; is 130

mixed with.allior a portiomwofthe coaling: oilior
‘with slklon:z portiom of>thre hydrogeni-donor em:
ployed, the atter alsoiserving as gouling: oil; and
the resulting slurry-or dispersion of:catalyst: pars

ticles in the:oil isiinfected nthe:required quan- 35

tities-into the:flowing streamvofnéonversion prod-
uets'. passing:from the. thermal cracking step to
the: low-temperature-catadytic’ eracking or hydro-
gen ' transfer:step; whereby: thé:dnjected: oil is
caused toservera pluralitycof functions.-

rt
The accompanying:drawing:is essentially a flow

‘diagram- illustrating the: process: providedi- by the
‘inwentioh.: ' . ’

Reéterring: to. the: drawing;-the: hydroeanbor: oil
charging stetk to:berconverted, which:may: com-
prise such materialuds’ casoline orogasoline frac-
‘tiens of inferior-antiknock value; naphtha.or-the
‘like; dssupplied from storage.omelséwhere, a3 :de-
sired, through line | to thermal reforming firegt-

ment: ini zZone'f 'wherein -it1is subjseted: o -well 50

known conditions of high cracking temperature,
‘substantial: superatmospheric: pressure-and time
regulated  to::produce therefrom: high; yields: of
gasoline: of - materialiy mproved antiknoek:-valie,

“This type:of operation, now gewerally knewn mas 55

refotming;- is: distinguishet «fremr the. sthexrmal
cracking: :of :héavieroils to ‘produce gaod) anti-
knoci: gasetinezin that:itemploysrgenerally high:-
er: tempeyatures: and pressuves: andlonger con-

version time:and;effects 2 materisl improvement ig

m$he) antiknock valuerof the-gasoiine: fractions
-of:- the charging. vil-withaut excessively altering
theirboiling. range: (withaut $he exeessive produe-
tiom of - fixed:cgases:and  fractions  boiting- above
the rangeof:gasaliney. * . : :
Thé tirerntal-reforming:steps will ordinarily be
acceomplished: in am elongated heatingcotl .dis-
posed: within a furmace:with provisiem: for ‘milder
heating of ‘thateportion ofrthie: coilithrough which

thereil-is1ast pagsed as.eompared with ‘the pre- :7

cediitg: portion:ofitheieoily. with. the object, :of
quickly'heating: the veharging ‘ol to:-a relatively
high eracking tenoperaturecandrthen-maintaining
1k foroa :predeterminest-«timerat- a :substantially

‘uniferm temperature relatively close to the:maxi- .45

45
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mum previously attained. In this type of appa-
ratus the portion of the coil through which the
oil Jast passes and wherein it is maintained at
a substantially constant temperature is known

5 as a soaking section. Alternatively, the length

of the soaking section of the coil may be de-
creased and augmented or entirely replaced by a
well-insulated- er mildlg heated: enjarged vessel
or,reaction:chamber to which: theshigher heated
products from the coil are supplied and wherein
their thermal conversion is continued for a sufi-
cient time to accomplish the desired results.
The. preducts..of the thermal reforming step
ane directed, therefrom through line 3 to the
calalytic conversion step 4 wherein the hydrogen
- -transfer.action.is.conducted. Instead of cooling
these products, as is done in conventional prac-
tice; to- a temperature at which no substantial
further .cracking thereof will occur and there-
after separating the same into selected light
and: ‘heavy fractions, thsey: -are,.inv:the: im-
preved:: process::: provided ‘- by:.: the. - invertion,
cavled: only fo a ‘temperaturer at: which: the; de-
sired subsequent icatalytic; conversion:  reagtion
canbe  advantageously .condutted and supplied,
without separation:tilfereof and:in.ccommingled
stabe -with - the:woaling: oill-employed-to reduce
their: temperature,:tocthe desired: degree;.to- the
catalytie conversion-step.::
As-implied inuthe:foregoing:statement, cooling
-of the thérmally: reformes «products.in: transit
fromihe-thermalireforming tothe-catalytic:con-
versionrZzone isiaccomplished; at: least in part; by
commingling : a ;suitable  icooling: oil:‘therewith.
Ordinarily, since the hydrogen .transfer ‘reaction
issusually: -conducted ~at:ra subsbantially: dower
pressure-than that:employed in: thie:thermsl-re-
forming' step; part of the -cooling s preferably
accomplished by reducing the: pressure: imposed

0 -Upoh thestream ol reformed products -85 they

flow -fromr . the: thermal reforming:zone- to - the
catalytie conversionszone: This may: be: accom-
plished in a conventional manner by providing.a
bressurenreducing walve -of «suitable wall known
formy-not -illustrated;cin dine8 and, -t reduce
bumping: costs, the:coolingsoil is:preferably added
torthe:stream of teformed: produdtsiafter passage
of:dne:iatter:through. the pressure reducing vaive,
glthough it may; when desited; be supplied, all-or
“iniipart, to-line 8 on:.the up-stream:side of the
pressure ‘reducing valve or:divectly:to the valve.
Asipreviously mentioned;:the type. of rcatalytic
conversieny reaction’ herein contemplated: is’be-
lieved:to-invelve the liberation of:hiydrogen from
-8 partion-of -the reactants: present, by dehydro-
ganation:.or: eracking rthereof, andthe:chemical
addition :of-thus liberated hydrogen- to -olefinic
gasoline fractions. formed:in the thermal reform-
ing step.:- Napthenic.oil is onerofrthe best sources

» -of hydrogen .for. this. ‘reaction -and..provision -is

made -for..commingling..the--desired  .quantity- -of
‘naphthenic..oil :from. an-:external -seurce- and/or
from’ within the system-with the thermally ‘re-
formed. produets -as-they pass-from- ‘the. thermal
:refornting to: the-catalytie-conversion step. * The
‘naphthenie! ol is-introduced, in. the -case -here
ilustrated; inbo-line-3 via- lines 5, 6 andg:1 or,
alternatively,’ through -mixing zone-8,-as- will be
later described, and,iwhen so- supplied - to . the
System will: serve as.all :or.a partion: of. the. cool-
ing. 04 -for- reducing -the. .temperature - of. -the
‘thermally. -.reformed -.products te. the - desired
degree. . .

In case the .quantity.of naphtheénic .oil re-
quired fof conducting the hydrogen transfer re-
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action is not sufficient to effect the desired cool-
ing of the reformed products, a sufficient addi-
tional quantity thereof to accomplish™ the de-
sired cooling may be employed or the naphthenic
oil may be supplemented. by ‘another cooling oil
from within or external to.the system. When,
on the other hand, the quantity of naphthenic
oil requireq for the hydrogen transfer reaction
is in excess of that which would be required at
normal temperature to cool the reformed prod-
ucts, it may be preheated sufficiently prior to
commingling the same with the reformed prod-
ucts to limit cooling of the latter to the desired
degree. As a feature of the invention, when the
catalyst employed for promoting the hydrogen
transfer reaction is in the form of powdered or
finely divided solig material which flows with the
oil undergoing treatment through the catalytic
conversion zone, it is preferably commingled with
the reformed products as a’'dispersion in a por-
tion or all of the cooling oil employed, where-
by the latter also acts as'a carrier for the cata-
lytic material.. Thus, in one embodiment of the
invention the naphthenic oil functions as hydro-
gen donor, cooling oil and- carrier for the cata-
lyst. When employed as a catalyst carrier, all or
a regulated portion of the naphthenic oil may
be supplied through line 5 to mixing zone 8,
wherein finely  divided solid catalyst particles
supplied to this zone through line 9 are dispersed
in the oil, and the dispersion dlrected therefrom
through lines 10 and T info line 3.

The catalytic conversion zone 4, wherein the
hydrogen  transfer reaction is conducted, may,
within the scope of the invention, comprise an
insulated or mildly heated coil or reaction- ves-
sel wherethrough the catalyst is passed as a
dispersion of finely divided solid particles in the
stream of fluid hydrocarbon reactants undergoing
treatment in this zone or, alternatively, one or a
plurality of reaction vessels containing one or
more fixed beds of granular catalyst may be
employed.” In the latter case, provision is pref-
erably made for periodically ‘reactivating the
catalyst in situ. ‘This may be accomplishéed in
a conventional ‘manner by employing a plurality
of reactors which are each alternately employed
as a zone in which the hydrogen transfer reac-
tion is conducted and a zone in which the previ-

ously used catalyst is reactivated. Ordinarily, -

reactivation will comprise burning deleterious,
heavy, hydrocarbonaceous conversion products
deposited on the catalyst particles-therefrom by
passing a stream of hot oxygen-containing gases
through.the fouled catalyst bed or beds. :
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part the desired vapor pressire. thereto, are re-
moved from the separating step through line
i3 to storage or elsewhere; as desired. The gaso-
line product of the desired vapor pressure and
end-boiling point is directed from the -separating
step through line 14 to storage or to any desired
further treatment. This material will'be a sub-
stantially saturated gasoline of materially im-
proved antiknock value, as compared with the
gasoline or gasoline fractions supplied to the
reforming step, and will ordinarily meet the re-
quirements for - aviation -gasoline, The higher
boiling- components of -the products supplied to
the separating step are, in the particular case
here illustrated, separated into relatively light
and relatively heavy: fractions, the latter com-
prising - the residual product of the process and
the former comprising the intermediate liquid
conversion products. It is, of course, also within
the scope of the invention to separate the inter-
mediate liquid products.into any desired num-
ber of selected fractions, although the drawing
illustrates separation of only one stream of this
material from.the hghter and heavier products
of the process.

Residual liquid:is- removed from the separa.t-
ing step, in the case here illustrated, through line
{5 and, in case the catalyst employed for pro-
moting the hydrogen transfer reaction is in the
form of finely divided solid material dispersed
in the oil, it will be removed with the conversion
products from the catalytic conversion step and
largely concentrated :in the residual liquid re-
moved from the separating step through line
{5. -In such instances, suitable well known means,
not ilustrated, such as settling chambers, fil-
ters or the like, may be provided for recover-
ing- catalyst in substantially dry state from the
liquid residue, whereafter the recovered-catalyst
may be reactivated for further use within the
system, discarded or employed for other purposes
or returned, in part, to-the catalytic conversion

. step without reactivation by burning. In the

45
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Each of the types of catalytic conversion sys- ‘

tems mentioned, as well'as the provisions men-
tioned for periodically reactivating catalyst when
fixed beds thereof are employed, are now fa-
miliar to those conversant with the art. A de-
tailed illustration. thereof is therefore unneces-
sary for an understanding of the invention: by
those familiar with the art to which the inven-
tion is addressed. 'This also applies to the ther-
mal reforming step and to the conventional meth-

"~ ods and means which may be employed for sep-
arating the intermediate and final products of
the process into the desired fractions.

The products of the catalyticconversionstepare
supplied from zone 4 through line 11 to separation
in zone 12, which may comprise conventional
separating and fractionating equipment. Nor-
mally gaseous products of the process, exclusive
-of some of the relatively heavy gases which may
be left dissolved in the gasoline product to im-
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latter instance, the recycled catalyst is prefer-
ably washed substantially free of readily soluble -
deleterious: deposits before it is returned- to the
catalytic conversion step.

Intermediate liquid products of the process are
removed from the separating step. through line
16 and may be supplied therefrom to storage or
to cracking treatment in another system or else-
where, as desired. The invention also contem-
plates the use of regulated quantities of the total
or selected fractions of the intermediate liguid.
conversion products as cooling oil for the ther-
mally reformed products and, when desired, as a
catalyst carrier. - In. some  instances, selected
fractions of the intermediate liquid conversion
products will be sufficiently naphthenic in char-
acter that.they may also be employed as a hvdro-
gen donor in the catalytic conversion step of the
system. When employed for any or all of these
purposes, -intermediate - liquid conversion prod-
ucts may be directed from line 16 through line
T to cooling zone 18, wherein their temperature
js reduced to the desired degree to permit their
efficient use as cooling oil for the thermally re-
formed products, and wherefrom the cooled oil
is directed through line 19 and may.thence be
introduced through line 7 into line 3 to com-
mingle therein with the reformed products from
zone 2. When used as a carrier for the catalyst,
the cooled intermediate liquid conversion prod~
ucts may be directed through line {9 to mixing
zone 8, whereln the catalyst supphed to thlS zone
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through dine:g is-dispersed instheoil: supplied to
the mixing zoneand wherefrom tlie resulting dis-
persiont is directed 'thmugh:lmes 510 zand Tl irito
Hne 8.,

- ThetoHowing rexamplEd a: speciﬁc operation
wﬂl further illustrate the usefulness: and: practis
cability ofi the process; it s not-to be gonstirued
asdimiting:the inventiono thé:particulsr opers
ating :cenditions and. results thereir: givern:since
they will wary with different stocks and different
catalysts: Invviewiofthé preceding description,
one:familiar with:the ant smay 7select suitable
operuting conditions for: the pa,rtrcular stoekiand
‘catalyst:lemplayed.) - -

- A Mit<Continent: naphtha %havmgr ani:octane
number of: approxtmately 33 as.détermitied:by the
Cl F: R motor methodandiaboitngirange: of
approximately 194 to4 10°F comprises thacharg+
ing-oil which:is supplied-to the:thermal reform:

10 -

ing voil:of thegystern: 'Atemperature of approxi: -

muately 950° F.randoa: supera:tmosphenc pressure
of:about 800 paunds per squareinch islemployed
‘at tHe outlet: of: the reforming zone and thetirme
ini-the . soaking section-corresponds: to o cold -oil
feed rate of approximately 20 galiong perthour
per-cubic T0ot of) $oaking space.s

"The‘products ‘of ‘the sthermab reforming step
areicommingled with: straight-run-gasoline i the
proportion  of approximatély 1 volunre of kexoserte
to:3 volumes.of naphthia charging stock 'and ‘are
cooled ‘to- a ‘temperature-of approxithately ~775°
Fi* Thekérosene funciibns s :coolliig. oil, hydro-
gen donor and:earrier fori the icatalyst-employed.
The catalyst is-a fine:powder ‘consisting fessen-

tialty ‘of silita ;:and ‘ahimira -inthe: propertion of © s

approximately 10 molsof:§ilicato 1 of:alufina.

AR -average temperature of apprommately 725°
P"is ‘maintdined- inthe ‘catalytic:conversion or
hydrogen ~transter: step wherein - the - partially
cooléd thermal coriversion’produéts and kerosene
‘are remcted-in the: ‘presence of ‘the catalyst'at a
superatmespheric pressure of approximiately 1100
pounds per-sguare:inch!’ THe:space velocity in
the “catdlytic ‘conversion zéne, expréssed as the
ratic of Feactibn:space hiithis zone (inccubié feety
per eubic f66t-0f feactantsion- ‘a‘cool thqmd ba51s)
pressed through this zone per-hour s approxi-
mate'ly 1. ‘

The products-of the ‘catalytic reactlon or hy-
drogen ‘transfer-step ‘are ‘separated to recover a
400° ¥, end-point gasoline which ‘amounts to
approxima,tely 87volume per cent of the naphtha
charged to the thermal reforming step, and has
an ‘octane number of “aproximately 715 as de-
termmed by the C.'F."R.'motor method and a
bromine ‘number of - approximately 1.

" Teclaim as my Invention: o

1. A process for the conversion .of a.hygdro-
carbon distilldte such as gasoline, naphtha and
the like into high'yields of substantially paraffinic
gasoline .of “improved "antiknock * value,” which
comprises théermally “reforming said distillate,
coolihg the resulting products to a predetermined
lower cracking temperature and contacting the
same, in"the presence of an added substantially
naphthenic -oil, with "a-cracking “catalyst under
conditions such'as to effect partial dehydrogena-
tion of the naphthenic oil and. the transfer of
hydrogen thus.produced fo the reformed gasoline,
and ‘recoverinig substantially saturated. gasoline
from the resulting products.

2."The process ‘defined ‘in claim 1 wherein said
cooling of the reformed products is'accomplished,

- at least in part, by commingling said naphthemc
oil; 'at @ lower temperaturs, tHerewith.
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.“3.> Theiprocess deflhed:in-clairrl whereimisaid

thermal: reforming:of: the :distillate -is:accom:
plished at: a:substantial.superatmospheric. pres-
sure:and: said:cooling:of- the reformed products
issaccomplished, in.part, by substantially reducing
the pressure thereonas they pass: from the ther-
mal reforming vstep:to the catalytic ‘conversion
step and,:in part, by commingling -therewith said
naphthenic oil at a:lower: temperature::..
4. The:process: defined in elaim~1 wherein-said
catalyst is:in:the form-:of finely divided sotid
particles dispersed -in0il and:wherein said conls
ing ‘of the reformed products-isimceamplished,at
least in. part, by vcommingling regulated quanti=
ties of said -dispersion-therewith.;

5. The process-defined in-claim 1 wherein said
catalyst ds in ‘the fdrm:of finely 'divided ~solid
particles dispersed:iri atleasta portion 'of sdid
naphthenic-oil;-and wherein :said -cooking of the
reformed prodocts:is accomplished;:at.deast: in
part,. by commmingling ~regulated quantities:: of
said :dispersion: therewith.:

6..'The hydrocarbon : 011. conversion . process
which’ comprises theating - -distillate- comprising
gasoline " fractions -of - inferior ~antiknock  value
to .a high:thérmal cracking -temmperature at.'a
substantial ‘superatmeospheric *pressure 10 *con:
vert the samme into high-yields of blefinzcontain:
ing "gasolihe 'of improved ‘antiknoek :value,: cool-
ing -thé resulting: hot reformed ~products to-a
predetermined lower texnperature within ¢heicat-
alytic cracking -range; . contucting - tHe:: cooled
broducts, in the presence:of:an added hydregen
donor, with a catalyst-of the silica-aluming type
under conditions suchias to convert olefinic comz=
ponients ‘of the reformed: gascling into 'substan+
tially ‘saturated gasoline :fractions, and  recov:
ering’ from  the “resulting products:-a ‘substens:
tially - saturated :gasoline ‘produet ~of: inmterizlly
improved antiknock !value :as conrpared ‘with -theé
gasoline fractibng: of i sald-distillate:;

7.:The hydrocdarben : oil ' conversion provess
which ‘comprises heating va: distillite. compris-
ing gasoline fractions of inferior antiknock value

5 to a high'thermal cracking temperature at a sub:

stantidl superatmospheric::pressure to:‘convert
the same “into "high yields "of rolefln-centaining
gasoline of improved antikitock 'value, materially
reducing *tHe pregsureon-the resulting reformed
products ‘and -commingling therewith regultated
ouantities of-a -niphthenie oil of lowsr tempera-
ture; whereby-to wreduce the temperature ofsaid
reformied “products “to! a:' predetermined “vahie
within “the -catalytic “cracking :range; ‘contacting

5 the commingled “oils!*in: a - catalytic - conversion

zone with “acatalyst ‘and urder conditions -ca-
pable “of “promoting - the - transfer -of ‘hydrogen
from said naphthenic oilito cleéfific ‘components
of the reformed ‘gasoline, efféctihg sgid- ‘hydro-
gen transfer at said reduced ‘temperature and
pressure and tecovering from’ the resulting prod-
ucts a substantially saturated gasohne ‘product
of good antikhock value.

8."The process defined in claim 7 ‘wherein said
‘catalyst is disposed ‘witHin - the - catalytic ‘con-
version zone to whxch said: commmgled "oils ‘are
supplied.

9. The process defined ‘ini* cldim 7 Wherein said
catalyst "is in the form of * ‘porous solid par-
‘ticles disposed in at least one fixed bed in said
catalytic conversion zone.

10, The ‘process 'defined ‘in’ ‘claim 7 wherein
said catalyst ‘is’ in thé form of finely ‘divided
solid partic]es dispersed ‘in oit’ and wherein-said
'dispersion is ‘added- ‘to the’ stream of reformed
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products supplied to said catalytic conversion
zone. .

11. The process of hydrocarbon oil conver-
sion which comprises heating a distillate com-
prising gasoline fractions of unsatisfactory anti-
knock value to a high thermal cracking tempera-
ture at a substantial superatmospheric pressure
and maintaining it in the thermal cracking zone
for a sufficient time to convert the same into
substantial yields of olefin-containing gasoline
of materially improved antiknock value, there-
after cooling resulting hot reformed products
to a predetermined lower temperature within
the catalytic cracking range, commingling
therewith a naphthenic oil and passing the
cooled commingled materials at substantially re-
duced pressure through another reaction zone
in intimate contact therein with a catalyst of the
silica-alumina type, under conditions such as to
convert olefinic components of said thermally
reformed gasoline into substantially saturated
gasoline fractions by the transfer thereto of
hydrogen from said naphthenic oil, and recov-
ering from the resulting products a substantially
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saturated gasoline of improved antiknock value.

12. A process for improving hydrocarbon dis-
tillate containing gasoline fractions of low anti-
knock value, which comprises thermally reform-
ing the distillate, thereby forming olefinc gaso-
line; commingling a relatively cool naphthenic
oil with the heated products of the reforming
step and cooling said products to a lower tem-
perature suitable for catalytic conversion of ole~
fins to paraffins, subjecting the resultant mixture
at said lower temperature to catalytic conver-
sion under conditions such as to effect the trans-
fer of hydrogen from said naphthenic oil to the
olefinic gasoline, thereby effecting substantial
saturation of the olefinic gasoline, and recov-
ing the substantially saturated gasoline thus
produced.

138. The process as defined in claim 12 further
characterized in that finely divided catalyst for
the catalytic conversion step is dispersed in the
naphthenic oil which is commingled with the
heated products of the thermal reforming step.

CHARLES H. ANGELL,.




