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UNITED STATES 

2,183,591 

ATTENT OFFICE 
2,183,591 

PROCESS FOR TREATMENT OF HYDRO 
CAEBONS 

Waitier A. Schuize, Bartiesviile, Okla., assignor to 
Shilips Petroleum Company, a corporation of 
Delaware 

Application October 20, 
5 Claims. 

This invention relates to the treatment of 
hydrocarbons and relates more particularly to 
in proved catalytic methods of treating petroleum 
Oils, Such as Straight run and cracked gasolines, 
preSSure distiliates, naphthas, polymerized gas 
Clin-SS and Nafurai gaSolines, ?o produce an im 
proved type oi motor fuel. 
In a jiaore specific Sense one of the objects of 

this in Venti Cr is a. piroceSS of treating Such motoir 
fuel components, referred to hereinaftei as gaso 
line Stocks, in the Vapor form over certain cata 
lytic Yaaterials to increase their octane ratigs 
and ingrove their antiknock qualities, to remove 
the Giganic Sulfur compounds which are so 
deleteitBLES O ühe ocitane nun be3? and lead SuS 
ceptibility, and to produce other desirable refin 
ing elífectS. - 

in Copending applications 104,303, 134,306 and 
106,698, applicant has disclosed methods of in 
Creasing ühe life of cataiysts of the adsorbent 
type köy ertigloying Specific high fiöW rates, in 
creasing the catalyst life and favorably influenc 
ing the treatinneinët by the additi«On to the WaporS 
of a substantial inert gas, and improvement of 
gasoline by treatinent over bauxite catalyst, and 
certain Specific temperatures and flow irates, re 
Spectively. The presert application differs from 
ühe aforementioºned applications in the specific 
catalyst employed. 

it is Weil known that notor fuel Specifications 
call for much higher octane ratings now than 
formerly, and gasoline stocks are being Subjected 
to extensive refining and reforning operations in 
order to ineet linese nore rigid specifications. 
Since the advent of 'Q' gasoline Several years 
age, large quantities of lead tetraethyl, also, 
have been added to gasolines to raise them to 
iQ octaine number, the rating of the average 
hacusebrand ga.soiiii?e at the present time. Ail of 
these practices are quite expensive. 
More recently certain reSltS SOWing the dele 

terious effects of inpurities of the Sulfur type on 
the octane number and lead response of motor 
fuels were published in an article by Schulze 
and IrBueil (Cill and GaS Journal, Woi. 84, No. 21, 
page 22 (1935). Organic sulfur cornpounds of 
different, types exist in varying percentages in all 
gasoline Stocks and are liesent i? illnuSulally large 
amounts in those from West exaS and certain 
other regions. The form of combination of the 
Sulfur also varies, e. g., mercaptans, alkyl, sul 
fides, thiopnenes a.In thiophanes. Sorte Cf these 
Compounds are nuch in Ore deleterious than oth 
ers to the octane number and lead response of 
the motor fuels; iience the nagnitude of the re 

1936, Serial No. 106,697 
(C. i96-52) 

duction in Sulfur content may or may not be a 
Criterion of the improvement in antiknock char 
acteristics. 

In a CC-pending application, Serial No. 104,306, 
fied October 6, 1936, I have shown that still 
greater improvement in antiknock characteristics 
can be obtained by treating the gasoline stock 
VaporS OVer Catalytic materials of the bauxite 
type at tenniperatures of 900 to 200 F. In addi 
tion to the decomposition and removal of the 
Grganic Sulfur impurities which are so deleterious 
to tile CC Sale faulinger and lead response of the 
gasoline stock, a Second series of reactions which 
involve still other deleterious impurities and/or 
low Octane nuinber COnpounds are made to take 
piace under these conditions. Therefore, the 
treated product has an octane number consider 
ably higher than that produced merely by the 
reino Vall Of Organic Sulfur. While the eXacüt 
changeS which occur during this treatment of 
gasoline Stocks over a catalyst of the peculiar 
nature of bauxite have not been proven conclu 
Sively, it is reasonably certain that the irenark 
abie improvement in quality of the gasoline Stock 
results fron. Several concurrent reactions, namely 
(i) decomposition of deleterious Organic Sulfur 
compounds to hydrogen sulfide which may be 
renoved, (2) decomposition and Subsequent re 
moval of implarities other than the sulfur type, 
(3) dehydrogenation of hydrocarbon constituents, 
and (4) changes in moleculal' structure of certain 
of the hydrocarbons. The extent of the improve 
neit from each of these sources varies, of course, 
With the gasoline Stock baing treated. 

I have now discovered certain improvements 
in the use of catalytic materials for affecting 
these changes which result in such remarkable 
in?piroVeixent in quality of the gasoline Stock with 
Only a Smail decrease in Volume of product, boil 
ing Within the Saine range as the untreated Stock. 
The in proved catalytic materials described 
herein are effective at considerably OWeir ten 
perature levels than bauxite alone and thus per 
nit of a process Operating at these lower tem 
peratures. 
A furtheir object of this invention is the pro 

duction of larger quantities of hydrogen during 
the treatment of gasoline Stocks over these in 
proved catalytic materiais, the increased quan 
tity of hydrogen being due to more extensive de 
hydrogenation and rearrangement of the hydro 
carbon constituents. The improvement in the 
antiknock characteristics of the gasoline stock is 
likewise increased. 
In its broader aspects, the invention lies in 
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2 
the use of the peculiar combination, or intimate 
Imixture, of a highly adsorbent material Such as 
bauxite With a metallic oxidie Which exertS a 
strong dehydrogenation activity on hydrocarbons, 
Which combination or mixture is utilized as a Con 
tact catalyst for Simultaneously decomposing the 
objectionable organic Sulfur compounds and the 
like and dehydrogenating certain of the hydro 
carbon constituents and changing the molecular 
Structure of certain others. 
In One Specific enbodiment of this invention, 

dehydrated bauxite is impregnated. With a Solu 
tion of a soluble chromium salt Such as the ni 
trate. The ChrOmium. Salt in rather Concentrated 
Solution is merely sprayed as a mist onto the 
dehydrated bauxite Which conpletely adsorbS the 
Solution and immediately appears dry. The 
chromium nitrate is subsequently reduced to the 
Oxide forin by passing hydrogen or other reduc 
ing gas over the impregnated bauxite at elevated 
temperature. 

Heretofore certain refining materials have been 
made by combining certain metal salts with finely 
divided or colloidal clay by dissolving the Salt in 
a liquid Solvent and adding the Solution to the 
clay to form a gel, but in Such instances the 
liquid and clay Were first stirred into a paste, or 
cream, and the solvent removed later. Obviously 
my process of manufacturing catalytic material 
is far different, and due to its simplicity has many 
economic advantages. Furthermore, I believe 
no mention has ever been made to this specific 
catalytic material comprising bauxite and a 
chromium Salt or Oxide. 
I have discovered that bauxite impregnated 

with chromium oxide is an extremely effective 
catalytic material for dehydrogenation of hydro 
carbons and simultaneous conversion of organic 
Sulfur compounds to hydrogen Sulfide. It is rec 
Ognized that chronium oxide has dehydrogenat 
ing properties but such catalysts are generally 
Very Susceptible to poisoning, especially by Sulfur 
compounds and the like. It is known, too, that 
bauxite has excellent desulfurizing activity and 
Organic sulfur compounds Such as mercaptains, 
alkyl Sulfides and the like are decomposed to 
hydrogen Sulfide. It is possible, therefore, to 
treat the Sulfur bearing hydrocarbon vapors in 
an initial step with bauxite whereby the Sulfur 
compounds are decomposed to hydrogen sulfide, 
then romove the hydrogen Sulfide, and Subse 
quently contact the desulfurized vapors over 
chronium. Oxide gel. Whereby SOne dehydrogena 
tion of the hydrocarbons takes place. I have 
found, however, that these combined results can 
Substantially be obtained in one catalytic step 
through the use of bauxite impregnated with 
chromium oxide. 

I believe the excellent results obtained with the 
bauxite-chromium oxide catalyst are due to the 
fact that the chromin Oxide in this inixture is 
not readily poisoned by the Sulfur compounds in 
the hydrocarbon Vapors. I have found that when 
treating Sulfur-bearing hydrocarbon vapors over 
chromium oxide alone that considerable hydro 
gen sulfide is taken up either by adsorption or 
by conversion of the oxide to the sulfide. Sim 
ilarly when treating Such vapors over bauxite or 
aluminum OXide Very little hydrogen sulfide is 
retained by the catalyst. I have concluded, there 
fore, that adsorption and desorption of hydrogen 
sulfide from bauxite are both Very rapid whereas 
desorption of hydrogen Sulfide from chromium 
oxide gel is very slow. It is likely that the So 
called poisoning of chromium oxide for dehydro 
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genation is due to this slow desorption of accu 
Inulated hydrogen Sulfide. The bauxite impreg 
nated With chronium oxide COInstitutes a catalytic 
maSS Which desorbS hydrogen sulfide at a very 
high rate; hence this catalytic material is not 
Susceptible to ordinary poisoning with sulfur 
compounds and is highly effective for the pur 
poses claimed. 
Instead of the bauxite-chronium nitrate prep 

aration, a Very Satisfactory catalytic material 
may be made by impregnating bauxite with a 
concentrated Solution of ammonium dichromate. 
The material may then be heated to the tempera 
ture Where the amonium dichromate decomposes 
slowly to chronium oxide. Other Soluble chro 
nium salts readily convertible to the oxide forn 
nay, Of course, be employed. 

DiaSpore and other naturally OcCurring baux 
ite-like materials may be used instead of the 
bauxite in the preparation of these improved 
catalytic materials. I have found moreover that 
Certain commercial aluminas, although much 
more expensive than bauxite, When used for this 
pu:poSe freqUently make much leSS effective cat 
alytic materials than the naturally occurring 
bauxites. I attribute this difference to the phys 
ical and chemical Structure of these laterials. 
it is fairly definitely established that gibbsite is 
Al2O3.3H2O and diaspore is Al2O3.H2O, but the 
composition of bauxite is still doubtful. 
In utilizing catalysts of the present type in 

the treatment of hydrocarbon vapors, they nay 
be employed alone or in admixture With relatively 
inert Siliceous Spacing materials. 

Catalytic materials containing , variOUS per 
Centages of chronium oxide may, of course, be 
prepared according to my invention. A very 
Satisfactory material consists of 95 parts by 
Weight bauxite and 5 parts chromium oxide. 
Smaller or larger percentages of chromium oxide 
may obviously be used but extremely economic 
catalystS can be prepared through the use of less 
than 5 per cent chromium oxide. 

It has been found that with use these catalysts 
gradually lose their activity due to the accumula 
tion of carbonaceous residues, but they may be 
reactivated indefinitely by burning out in situ. 
with steam and air, or an oxidizing gas, or by 
burning in a furnace. 

It is a feature of the present invention that : 
When employing catalysts of the type disclosed 
that relatively low temperatures are sufficient to 
produce a narked reduction in Sulfur content 
and in inproverinent in antiknock characteristics 
of the gasoline stocks. 
tures of from 800° F. to 1100° F. are sufficient, 
although higher temperatures may, of course, be 
employed, if desired. High pressures are not 
needed in the Operation of this process, extreme 
ly good results being obtained in the range of 
atmospheric to 100 pounds. Higher or lower 
preSSureS ri?iay be employed if economic condi 
tions Warrant them. In practice, however, it is 
usually desirable to use pressures Somewhat above 
atmospheric So that the vapors may be con 
ducted directly to a fractionator or to treating 
tanks for final processing. The preferred flow 
rate is of the order of 1 to 2.0 liquid volumes 
of gasoline stock per hour per volume of catalyst. 
At the higher temperature levels shorter contact 
times are Sufficient; therefore, flow rates as high 
as 100 liquid volumes per hour per volume of 
catalyst may be employed. 
Numerous examples might be given of the ef. 

fects obtained by using the particular catalytic 

For example, tempera 
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2,183,591 
materials comprised within the Scope of the in 
Vention in the treatment of gaSoline Stocks, but 
the following are sufficiently indicative to ShoW 
the improved results which were obtained. 

Ecampile 1 
Depeintanized natural gaSCline from mid-coil 

tinent Stock was passed in the WapCF form Over 
catalytic materia consisting of 95 pairtS by Weight 
bauxite impregnated with 3 parts chronium 
Oxide at a tenniperature of 875 F. and a flow rate 
of aibout two liquid Volumes of gasoline per hour 
per voline of catalyst. After renoval of the 
decognposed inpurities, the following i.a.prove 
ninent in quality of the gasoline Was noted: 

A.S. T. M. 
Octane 
number 

UnSatura 
tion, Iinol 
per cent 

Specific 
gravity 

Untreated gasoline.----------- 9.9 5 O26 
Treated gasoline-...------------ 65.2 .7064 

Iuring this treatment 250 cubic feet (S. T. F.) of 
inydrogen and 20 cubic. feet of nethane Wei'e 
formed per barrei of gasoline charged. 

Eaccimple 2 
A high-sulfur refiriery Straight run ga Soli?ie 

front Paniardle crude Was passed in the Wapoi 
form Over catalytic Yaterial consisting Of 95 pair ES 
by weight bauxite impregnated With 5 partS by 
weight chronium oxide at a teiperature Of 
030-100° F. and a filoW irate Of a GUit WO liquid 

volumes of gasoline per hour per Volune of cata 
lySt. After the refi GWall of the deCOImipOSed it 
purities the following remarkable inprovement, 
was noted. 

Before treat 
ment 

After treat 
Ment 

A. S. T. M. octane number (OCC. 
--------------- - - - - - -- ?------- (?TEH" 

With 1.0 cc. TELuigallon. 
With 2.0 cc. TEilgallon- - 
With 3.0 cc. TELlgaon------- 

Sulfur content------------ per eent-- 
Specific gravity-- 
Reid vapor pressure 
Unsaturation-------- mol per cent.-- 
Engler diistillation: 

10% evaporated.---...----- oF 
50% evaporated. oE 
90% eyapOrated ---------- o 

5 
5. s 

Low tenaperature fractional analyses Of the 
gasoline efore and after treatnet Showed Only 
a minor change in coliaposition. Sile three and 
four carbor aton cG?mpOlinds Were inCrea Sed by 
Only .4 of One per cent. 
The fixed gas formed during the treatment of 

this gasoline announted to 370 cubic feet (S. T. P.) 
per barrei of gasoline charged. The analysis of 
the gas Was as folloWS: Hydrogera, 66.8 per cent; 
carbon monoxide, G.4 per cent; methane, 19.9 per 
cent; et?yene, 3.6 per cent; ethane, 4.5 per Cent; 
propylefe, 2. ? per cent; prOpane, 2.2 per ceñit. 
The hydrogen air outed to 247 cubic feet per 
barrel Ci gasoline and the methane to 3 cubic 
feet, a hydrogen inethare ratio of 3.55. The 
loss caliculiated as Weight per cent of the gasoline 
charged was 3. Ceint. The tota oSS ir 
volutine CigaSOii:18 boiling Withii, the same range 
3.s tide Unireated Was abGUt, 5 Per Celt. 
The treated gasciitae was made into a 70 octahe 

auline: notor fuel merely by adding 1.05 cc. 
tetraethyi lead ('i'E) per gallon WhereaS the Un 
treated gasoline With the addition of 3 cc. of 

3. 
tetraethyl lead per gallon was only raised to 65 
octane number. 
The marked improvement in antiknock chair 

acteristics which results from the treat Glent With 
my catalytic materials is not due to “cracking' 
in the USua Sense of the WOrd, Since in the 
abSeice of the catalytic materials and Undi?er 
otherwise identical COnditions of temperature and 
contaict, time there is no appreciable change in 
e Ciaracteristics of the gasoline Stock. Fur 
Sindre the improCWenent Which reSUltS frGI 

he treatment With these bauxite-like catalysts 
Iregnated with chronium salts convertible to 

28 Oxide form under the conditions mentioned 
due to an accelerated ireforning Similar to 
occasioned gy the presence of adsorbent 

CrCUS Materia SCII MetineS referred to aS našte 
?? For example, when the 

) 

it) 

?? 

Cf itilie Cia. Sy type. 
e gSSCline Stock is contacted with fuller's 

earth Linder identical conditions of temperature, 
preSSure and contact time the improvement is ai 
FENGSt Alii as COmpared With that obtained by Eny 
atalystS described herein. 

have found that in the treatment of gasoline 
S&CCKS in the Vapor form Cver these bauXiite tata-. 
lysts impregnated with chromium oxide in the 
te::perature range of 800 to 1100° F., as shown in 
tie 8xamples given above, considerabie dehy 
drogenation of the hydrocarbons occurs. There 
iS Oriy & Veiy Slight amount of cracking, as evi 
sienced by the Small proportion of methane in the 
gas, IOWidiing, of course, the temperature and 
CCN2C tine are properly chosen, Since it is ob 

that Substantialky long contact times at 
SIAperatuires above those needed for the dehy 
diggeration reactions Will produce cracking. 
WVi?, pi'Cel' Choice of the temperature and cora 
tact time, both of which vary somewhat With the 
gaSoline Stock being treated, it is possible by 

Gf tinis invention to substantially avoid 

25 

40 

Hydrogen to methane ratios as higi 
36 to , and Sometimes higher, can raadily is 

fiy Cirogêni&atin and tiie like corcirire: 
are obtained with at: '- 

eiyd'ated Catalytic materialis. 
this pi'O3eSS usually coinsists, 

. 
i éir'Ccarb C}} 

WaCUUMin drying Imay 3 
This Step Of passing ail 

gaS OWe; the catalyst can onvicts:y 
iía Giºactice, and tie gasoline vapors 

Äch ?f 
riment ži Ormaliy obtained in Eine gaSo 
ill be CSt, of course, during 

few iOu:'S of Operation in this in anner, or 
until the WOiking temperature has e 
&nd the catalyst has been substantial};y 
diated. 

i haS 568n fOUIld taat t: 
gaS which ig formed during thí 
line SQckS according to 
recycled Ghirough the systein 
Or a portion of it, to the gasoline War: 
O3.SSage Over the catalyst. Such hyd 
Should, of couise, not be allowed to ps 
3.2L:Ci: Or the reactions may be unfayers 
fillericed. Also, in processing gasoline 
taining appreciable quantities of 
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4. 
pounds, the hydrogen Suffide should be removed 
from the gas prior to recycling. 

Obviously the hydrogen gas produced as a by 
product in my proceSS has considerable economic 
value. A gas containing up to 95 per cent hydro 
gen and the balance methane can be readily ob 
tained by applying simple extraction methods for 
the renoval Of the Small a mounts of hydrocarbons 
aigher than methane. Concentrations of hydro 
geri ?niginer than 95 per cent can be obtained by 
in ore elaborate extraction methods. In any 
event the hydrogen for hydrogenation and/or 
other purposes can be obtained in this treatment 
of gasoline stocks over bauxite-chromium oxide 
catalysts at eXtremely low cost. A Very distinct 
avantage of my proceSS is the formation of rela 
tively large quantities of hydrogen from Such 
nydrocarbons as those of the aliphatic Series with 
methane being the only impurity in apprecialjie 
ancunt. Obviously this gas can be utilized for 
marily purposes where the more connimon illixture 
of hydrogen and carbon monoxide cannot be 
tolerated at any cost. 

If desired, the gasoline stock vapors may be 
given two Or mCre SUCCeSSive treatmentS With the 
Rauxite-chroniuin oxide catalyst in a series of 
towers, or the vapCi's or any fraction thereof may 
be recycled with the fresh vapors through the 
catalyst tower. Some additional heat, aiso, anay 
be supplied to the Vapors prior to the second 
and/or successive catalytic treatinents. - 

Soi owing the treatment of the vapors over the 
catalyst the decomposed impurities and light gas 
fraction are separated from the gasoline hydrc 
carbons by fractional condensation or any other 
conventional means, as Will be well understood 
by those skilled in the art. If desired, the un 
condensed light gas fraction may be passed 
through a vapor recovery plant of the absorption 
or other conventional type whereby the hydro 
carbons other than methaine may be recovered 
and In ade useful for other purposes. Also, the 
decorapCSed impurities may be removed by chem 
ical Ileans in a step apart from that of removal 
Of the hydrogen and low boiling hydrocarbons 
for the gaSoline hydrocarbons. 
The gasoline stocks after treatment according 

to this invention Sometimes require a subsequent 
treatment to remove Small quantities of colored 
and gun forning constituents in order to make 
the suitable as motor fuel. This final purifi 
cation step may be carried out in conventional 
malainer such as clay treating in which case the 
vapors are generally cooled to about 400 F. prior 
to treatment. 

Figure represents Schematically one type of 
apparatus in Which my process may be used, 
This drawing shows the heated gasoline stock 
vapors entering the catalyst chamber . Upon 
leaving the catalyst chamber, the vapors may 
pass directly to the fractionating unit 2, or they 
inlay be passed through the cooler 3 and the clay 
tower i, to improve color and gum stability, and 
thence to the fractionating unit 2, where the 
gasoline is separated from the light gas. The 
light gas fraction passes from the fractionating 
unit to a vapor recovery piant 5, for the separa 
tion of hydrogen and methane from the ethane 
and ?à Vier fraction. 
The foregoing Specification and examples have 

disclosed and illustrated the invention, but since 
it is of generally Wide application and the number 
of exaimples of results obtaina bie by its use might 
be multiplied greatly, neither is to be construed 
as imposing limitations upon the scope of the 

2,183,59. 
invention. The term gasoline stock as used here 
in includes natural gasolines, refinery straight 
run, cracked and vapor recovery gasolines, poly 
merized gasolines, naphthas, pressure distillates, 
and/or mixtures or biends of any two or more 
of these or of similar hydrocarbon mixtures. 
Light gases associated with such stocks may be 
treated along with the hydrocarbons boiling with 
in the gasoline range, or, if desired, such gases 
may be treated alone. 
Figure 2 represents apparatus for the recycling 

Of part of the stream of hot treated Vapors for 
a second pass through the catalyst tower. In 
this instance, the stream of hot treated vapors 
leaving the catalyst tower, , is split, one part 
going to the fractionating unit and the other 
through a compressor 6, (or its equivalent) 
Wherein the pressure is raised just enough to 
force the recycled vapors into the stream of 
heated raw gasoline stock vapors prior to pas 
Sage into the catalyst tower. Figure 3 illustrates 
an alternative method for giving gasoline stock 
VaporS Successive treatments in two catalyst 
towers in Series with the alternative also of re 
Cycling a portion of the hot treated vapors. Fig 
ure 4 illustrates a method for Supplying addi 
tional heat to the gasoline stock vapors prior to 
the Second catalyst tower. 

I claim as Yny invention: 
1. The process of improving the antiknock 

characteristics and substantially increasing the 
unsaturation of a gasoline stock, comprising con 
tacting said gasoline stock in the vapor form 
at pressures in the range of atmospheric to 100 
pGuinds per Square incin With solid adsorbent, 
mineral ore of the bauxite type impregnated with 
a Solution of a chromium compound subsequently 
Converted to the oxide, the catalyst containing 
a major proportion of bauxite and a minor pro 
portion of chromium oxide, at a temperature in 
the range of 800 to 1100° E. and a fioW rate of 
about 1 to 10 liquid volumes of gasoline stock per 
hour per volume of catalyst, separating the de 
Composed impurities and the light gas fraction 
high in hydrogen from the hydrocarbons boiling 
Within the gasoline range, and thereby obtain 
ing a gasoline stock which based on equivalent 
boiling range has greatly improved antiknock 
characteristics and substantially increased unsat 
uration. 

2. The process of treating a gasoline stock to 
increase its octane number, which comprises con 
tacting said gasoline stock in the vapor form at 
preSSures in the range of atmospheric to 100 
pounds per square inch with a bauxite catalyst 
impregnated with a solution of a chromium com 
pound Subsequently converted to the oxide, the 
catalyst containing a major proportion of bauxite 
and a minor proportion of chromium oxide, at 
a temperature in the range of 800 to 100° E. 
and a fiOW rate of about 1 to 10 liquid volumes 
of gasoline stock per hour per volume of catalyst, 
Separating the decomposed impurities and the 
light gas fraction containing a substantial pro 
portion of hydrogen from the hydrocarbons boil 
ing within the gasoline range, and thereby ob 
taining a gasoline stock with a higher octane 
number than the untreated gasoline stock boil 
ing Within the same temperature range. 

3. The process of improving the antiknock 
characteristics of a gasoline stock and producing 
a gas With a hydrogen to methane ratio greater 
than one, which comprises contacting the gaso 
line stock in the vapor form at a pressure be 
tween atmospheric and 100 pounds per square 
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2,188,591 
inch. With Solid adsorbent mineral Ore Of the 
bauxite type impregnated with a solution of a 
chromium compound subsequently converted to 
the oxide, the catalyst containing a major pro 
portion of bauxite and a minor proportion of 
chronium oxide, at a temperature in the range 
of 800 to 1100 F. and a flow rate of about 1 to 
10 liquid volumes of gasoline stock per hour per 
Volume of catalyst, cooling the vapors and sepa 
rating by condensation the gasoline hydrocar 
bons from the uncondensed gas, and passing 
the uncondensed gas through a vapor recovery 
System whereby the hydrocarbons other than 
methane are Substantially completely removed 
and a gas With a hydrogen to methane ratio 
greater than one is obtained. 

4. The process of improving the antiknock 
Characteristics of a gasoline stock and producing 
a gas With a hydrogen to methane ratio greater 
than One, which comprises contacting the gaso 
line stock in the vapor form at a pressure be 
tween atmospheric and 100 pounds per square 
inch with a bauxite catalyst impregnated with 
a solution of a chromium compound subsequently 
COn Verted to the oxide, the catalyst containing 
a major proportion of bauxite and a minor pro 
portion of chromium oxide, at a temperature in 
the range of 800 to 1100 F. and a flow rate of 
about 1 to 10 liquid volumes of gasoline stock 
per hour per volume of catalyst, cooling the 
WalporS and Separating by condensation the gaSO 

5 
line hydrocarbons from the uncondensed gas, and 
paSSing the uncondensed gas through a vapor 
recovery system whereby the hydrocarbons other 
than methane are substantially completely re 
moved and a gas With a hydrogen to methane 
ratio greater than one is obtained. 

5. The process of improving the antiknock 
characteristics of a gasoline stock, comprising 
Contacting Said gasoline stock in the vapor form 
at a pressure between atmospheric and 100 
pounds per square inch. With a bauxite catalyst 
is pregnated with a Solution of a chronium con 
pound subsequently converted to the oxide, the 
C3,3alyst containing a major proportion of baux 
ite and a minor proportion of chromium oxide, 
at a temperature in the range of 800 to 1100° F. 
and a flow rate of about 1 to 10 liquid volumes 
of gasoline Stock per hour per volume of catalyst, 
Splitting the treated vapors into two streams, 
recycling one of the streams Without substantial 
Cooling back into the heated raw vapors prior 
to the catalyst chamber, separating from the 
Other stream of treated vapors the decomposed 
inapurities and the light gas fraction containing 
a Substantial proportion of hydrogen gas from 
the hydrocarbons boiling within the gasoline 
range, and thereby obtaining a gasoline stock 
Which has greatly improved antiknock charac 
teristiCS. 
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