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6 Claims.

This invention relates to the manufacture of
gasoline to produce gasoline of improved quality
from naphtha hydrocarbons.

The invention has to do with the catalytic con-
version of naphtha hydrocarbons into gasoline of
increased paraffin and aromatic content and of
improved octane value. It involves a continuous
method for effecting dehydrogenation of straight-
run naphtha and hydrogenation of cracked naph-
tha in a common reaction zone.

More specifically, the invention comprises main-
taining a reaction zone containing a mass of
solid hydrogenation-dehydrogenation catalyst.
Straight-run and cracked naphtha hydrocarbons
are passed through the reaction zone in contact
with the catalyst during continued onstream op-
eration. Contact between the hydrocarbons and
the catalyst is effected at a predetermined ele-
vated temperature within the range about 800 to
875° F. and preferably about 825° F. to 850° F. 50
that dehydrogenation of hydroaromatic constitu-
ents of the straight-run naphtha and hydrogena-
tion of olefinic constituents of the cracked naph-
tha occur to a material extent without substan-
tial hydrocarbon cracking occurring. In other
words, the dehydrogenation and hydrogenation
reactions are effected under conditions such that
there is no carbonaceous material deposited upon
the catalyst, at least to any appreciable extent.
The hydrocarbons flow through the reaction zZone
in the presence of free hydrogen. Periodically,
the partial pressure of free hydrogen within the
reaction zone is increased, the reaction zone
being maintained under operating conditions with
the increased partial pressure of hydrogen for
a brief period of time, whereupon the partial
pressure of free hydrogen is reduced to the nor-
mal level.

This periodical increase in partial pressure of
free hydrogen may be effected by temporarily
charging or recycling additional quantities of
free hydrogen without interruption or substan-
tial interruption in the flow of naphtha hydro-
carbons through the reaction zone. On the other
hand, the passage of unsaturated hydrocarbons
to the reaction zone may be interrupted periodi-
cally either in part or wholly for brief periods so
as to cause temporary increases in the partial
pressure of free hydrogen available from the de-
hydrogenating reaction.

The flow of feed hydrocarbons may be decreased
with a corresponding increase in the flow of hy-
drogen recycle so that the proportion of free
hydrogen relative to hydrocarbons flowing
through the contact mass s materially increased
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without substantial change in the overall pres-
sure prevailing within the reaction zone.

The invention contemplates periodically in-
cleasing for short periods of time the amount of
free hydrogen present in the reaction zone during
continued onstream operation so as to maintain
catalyst activity.

Heretofore, in the catalytic reforming of naph-
tha, operations have been carried out at a tem-
perature of 900° F. and above using a catalyst
of the molybdena-alumina type. In these opera-
tions the catalyst becomes deactivated after a
period ranging from about 3 to 10 hours, so that
it is necessary to interrupt the flow of hydrocar-
bons through the reaction zone in order to regen-
erate the catalyst.

The decrease in catalytic activity is the result
of carbonaceous deposits formed on the catalyst
as a result of hydrocarbon cracking. Deactiva-
tion of the catalyst is apparently also due in part
to conversion of the metal of the catalyst to
oxides or sulfides. It appears that the metal,
rather than the oxide or sulfide thereof, is the
essential active agent.

Decrease in catalyst activity is evidenced by
increase in the bromine number of the efluent
hydrocarbon stream:.

In accordance with the present invention, the
conversion operation is carried out within a rela-
tively narrow and critical temperature range
of about 825 to 850° P, and also with g relatively
high space velocity. An effective space velocity
ranges from about 1 to 5 volumes of naphtha
liquid measured at 60° P, per volume of catalyst
per hour.

It is important to avoid temperatures above
about 875° F. since hydrocarbon cracking will
occur with resultant carbon deposition on the
catalyst. On the other hand, temperatures be-
low 800° F. are ineffective due to the fact that
the rate of dehydrogenation ceases to be prac-
tical.

In addition, it has been found that periodically
increasing momentarily the partial pressure of
hydrogen within the reaction zone permiits main-
taining the catalyst onstream without interrup-
tion for prolonged periods of time. This brief
Increase in hydrogen concentration effects de-
sulfurization of the catalyst.

Accordingly, the feed hydrocarbons are con-
tinuously passed through the reaction zone ad-
vantageously in the presence of free hydrogen,
as evidenced by the maintaining of a predeter-
mined partial pressure of hydrogen in the effluent
hydrocarbon stream. The flow, under these con-
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ditions, is continued until the bromine number
of the effluent hydrocarbons begins to rise or
exceeds a predetermined value, such as about 3
or 5. Thus, the flow is continued with the pre-
determined partial pressure of hydrogen in the
efluent stream, usually for a period of from 40
to 100 hours. Thereupon, the partial pressure
of the hydrogen is increased substantially for a
moment or so or for a few minutes, for example,
from about 1 to 10 minutes until the bromine
number of the effluent stream decreases to below
3 or 5. Thereupon, fluid flow through the reac-
tion zone is resumed with the normal partial
pressure of hydrogen in the efluent stream and
continued under these conditions for another
period of 40 to 100 hours, after which the partial
pressure of free hydrogen is again momentarily
increased. The cycle is thus repeated indefinitely
so that the catalyst may be maintained onstream
indefinitely, for example, a period of several
hundred hours without interruption for burning
and reactivation.

Thus, the invention involves maintaining a fluid
flow during the major portion of the time with

the hydrogen partial pressure in the effluent o

stream ranging from about 20 to 60 pounds per
square inch gauge, or amounting to about 10 to
30 per cent of the total pressure within the reac-
tion zone, which pressure may range from about
200 to 500 pounds. Periodically the partial pres-
sure of hydrogen is increased momentarily or for
brief periods by as much as 100 to 300 per cent of
the normal partial pressure of hydrogen.

While it is contemplated carrying out a contin-

uous operation, without interruption of naphtha !

hydrocarbon flow, by periodically increasing the
hydrogen charged or recycled to the reaction zone,
it is also contemplated that the temporary in-
crease in hydrogen partial pressure may be
achieved by temporarily discontinuing the flow of
unsaturated hydrocarbons or cracked naphtha
while continuing the flow of straight-run naphtha.
Also, if desired, both stralght-run and cracked
naphtha components of the feed may be momen-
tarily discontinued or substantially decreased,
while continuing the flow of recycled hydrogen
gas through the reaction zone either at the same
or at an increased rate. In any case, the ratio of
free hydrcgen to hydrocarbons within the reac-
tion zone is temporarily increased by a substan-
tial amount.

The invention is particularly effective for the
conversion of naphtha hydrocartons, both
straight run and cracked, boiling in the range not
exceeding about 300° F. and preferably not in ex-
cess of about 240 to 250" F,

The cracked naphtha may be obtained from the
catalytic cracking of gas oil with an active crack-
ing catalyst of the alumina-silica type, at tem-
peratures in the range about 800 to 900° F\., which
naphtha is usually characterized by having a rel-
atively high content of branched chain olefins,
especially in the fraction boiling up to about 220°
F. This crackad naphtha is highly unsaturated,
having a bromine number of 100 and above (grams
of bromine per 100 grams of hydrocarbon samgle).
Such naphtha, when converted to a finished gas-
oline by conventional acld treatment, suffers a
treating loss of the order of 15 to 30 per cent,
which involves a substantial destruction of ole-
fins.

The present invention involves hydrogenating
these olefins with hydrogen evolved in the up-
grading of naphthene stock, advantageously boil-
ing below about 300° F., the two reactions being
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carried out simultaneously or concurrently under
conditions whereby the olefins are converted to
paraffins, and naphthenes are converted to aro-
matics, to the substantial exclusion of other un-
desired reactions which would result in conversion
of the feed hydrocarbons into gaseous and car-
bonaceous materials,

The naphthene stock 1s advantageously
straight-run naphtha having a high content of
Ces ring naphthene hydrocarbons boillng within
the range for aviation gasoline, that is, an end
point not in excess of 250 to 300° F. Naphthenic
gasoline, having a CRFM octane number of 60 to
70, or In excess of 55, is preferred.

The naphthenic gasoline may amount to about
35 to 50 volume per cent of the combined naphtha
charge to the reaction, depending upon the
amount of hydrogen required by the acceptor
stock and the amount available from the donor
stock. At any rate, it is contemplated correlating
the proportions of straight-run and cracked
naphtha and also the amount of hydrogen recycle
so that substantially no hydrocarbon cracking oc-
curs, as evidenced by the securing of a liquid hy-
drocarbon recovery of at least 98% by weight, and
preferably at least about 99%, of liquid feed hy-
drocarbons. The Cs hydrocarbons and lighter gas
fraction of the effiuent stream of reaction products
consist of substantially in excess of 95% by weight
hydrogen and usually not less than 97%.

Heretofore, naphtha, boiling up to about 400
and 450° F.,, has been subjected to catalytic re-
forming under comparatively drastic conditions of
temperature so that considerable cracking occurs,
as evidenced by the production of gaseous pred-
ucts amounting to at least 15% of the feed, with
a total liquid recovery not exceeding about 80 to
85%. Such reforming involves a large number of
separaté reactions including cracking of olefins,
naphthenes, paraflins and aromatics; polymeriza-
tion of olefins with subsequent cracking of poly-
merization products; cyclization of parafiins, and
condensation of aromatics. These destructive
conversion reactions are so pronounced that even
in the conventional hydroforming operation, with
a large amount of hydrogen recycle, the catalyst
is fouled so rapidly that regeneration is necessary
after 10 to 12 hours onstream.

Effective catalysts are those containing a metal
selected from the metals of groups 6 and 8 of the
periodic system., The catalyst advantageously
comprises a supporting material such as alumina
or silica-alumina. The catalyst com:osition may
be prepared by mechanical mixing, impregnation
or coprecipitation.

The catalyst may contain the active metal
agent, mainly in the form of an oxide or sulfide,
at least prior to reduction. Catalysts of the
alumina-molybdena or alumina-chromia type
usually contain the oxide of molybdenum or
chromium in amounts ranging from 6 to 40% by
weight of the catalyst employed. Upon reduction
by treatment with hydrogen, the oxide or sulfide
is reduced to the metal form so that about 5 to

5 25% of the available metal may be piesent in

metal form.

In order to describe the invention in more de-
tail, reference will now be made to the accom-
panying drawing which is a diagram of flow,

The numera] | designates a vertical reaction
tower packed with a plurality of relatively shal-
low beds of dehydrogenating catalyst designated
by the numeral 2, each bed being supported by a
perforated or porous tray 3. The catalyst may
be of the molybdena-alumina type. Straight-run
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naphtha, from a source not shown, is conducted
through a pipe 4 and a heater § wherein it is
heated to a temperature of about 850° F. The
heated naphtha in vapor phase passes through a
pipe leading to the top of the tower I.

Catalytically cracked naphtha, from a Source
not shown, is conducted through a pipe 0. It
may be commingled, all or in part, with the
straight-run naphtha flowing through pipe 4 to
the heater 5.

Advantageously, however, the cracked naphtha
is introduced to the reaction tower as a plurality
of streams entering at succeeding points, inter-
mediate the inlet of straight-run naphtha to the
tower and the outlet of the efiuent products from
the tower. In such case, the cracked naphtha
flows through pipe {{ which communicates with a
plurality of branch pipes 12, 13, {4 and (8. The
branch pipes may lead to individual heat ex-
changers 16, (7, 1B and 18 respectively, from
which the naphtha streams are discharged
through pipes 20, 21, 22 and 23 respectively, In
this way, the cracked naphtha is introduced at
points above each catalyst bed.

Constituents of the straight-run naphtha un-
dergo dehydrogenation during passage through
the catalyst beds, and since this reaction is
endothermic the reaction temperature tends to
decrease. This tendency is offset by adjusting
the temperature of the entering streams of
cracked naphtha, some of which may enter rela-
tively hot while others enter at a somewhat lower
temperature, since the hydrogenation reaction
is exothermic. At any rate, it is desired to main-

tain a temperature of about 825° F. within the -

reaction tower.

The products of the reaction are continuously
discharged from the bottom of the tower through
a pipe 30. According to one modification, the
discharged products first flow through a pipe 31
to a cooler 32 wherein the gasoline hydrocarbons
are condensed.

The cooled stream flows through pipe 33 to a
receiver 34, advantageously maintained under
substantially the same pressure prevailing within
the reaction tower, which pressure may range
from about 200 to 500 pounds per square inch
gauge.

The reaction products contain free hydrogen
and this gas is liberated through the pipe 35. The
condensed hydrocarbons are continuously dis-
charged through pipe 36 to a fractionator 81.

The fractionator 37 may be operated to sepa-
rate the hydrocarbons into any desired fractions.

The liberated gas flows through pipe 85 and
may be discharged in part through pipe 38.

However, a suitable proportion of the gas is
recycled to pipe (1, by which means it is returned
to the reaction tower at any one or more of the
succeeding points. Instead, the recycled gas may
be recycled through pipe 38 to the top of the
tower.

Separate means, not shown, may be employed
for heating the recycled gas. Thus, the recycled
gas may be heated to a relatively high tempera-
ture and used to provide at least the major por-
tion of the heat required for effecting the dehy-
drogenating reaction.

As indicated in the drawing, provision may be
made for scrubbing hydrogen sulfide from the re-
cycled gas when operating on stocks of high sul-
fur content. In this case, the recycled gas is
diverted through a pipe 40 to a scrubber #1
wherein it may be scrubbed with a suitable re-
agent to effect removal of hydrogen sulflde, at

least in substantial amount. The scrubbed gas
. 1s then piped through pipe 42 for return to the
reaction tower.
‘The scrubbing step may be desirable in the case
s of high sulfur feed stocks, that is, stocks contain-
ing more than about .05% sulfur, basis the com-
bined naphtha mixture. Ordinarily, however,
the bulk of the hydrogen sulfide formed in the
reaction remains dissolved in the condensed hy-
drocarbons removed from the receiver 34, which
is maintained under elevated pressure. In this
way, build-up of hydrogen sulfide in the recycled
gas is avolded.

Also, as indicated in the drawing, the effluent
stream of hydrocarbon products from the re-
action tower may be subjected to a decolorizing
treatment. In this case, the products are passed
through a pipe 50 to a tower Bi, which may be
packed with activated clay. The hydrocarbon
vapors pass through the clay bed at substan-
tially the temperature prevailing within the re-
action tower !, and thus undergo decolorization
to préduce a color stable gasoline.

In the case of naphthas obtained by cracking
high sulfur oil such as California gas oil, the
sulfur content of the naphtha fraction botling
up to about 220° F. may be about one-third
of that of the fraction boiling about 220° F.
Thus a light fraction may be obtained having
a sulfur content not in excess of about 0.2 and
such when mixed with the straight-run stock
will not exceed about 0.05% for the mixture,
50 that desulfurizing prior to conversion is un-
Necessary.

If desired, the cracked naphtha may be treated
to remove diolefins, as for example, by contact
with clay at elevated temperatures.

It is contemplated that the feed hydrocarbons
may be subjected to any type of pretreatment
effective to render the hydrocarbons more sult-
able or more susceptible to the hydrogen trans-
fer conversion.

By way of example, straight-run naphtha de-
rived from naphthene base crude is blended
43 with catalytically cracked naphtha in the propor-
tion of about 35% cracked naphtha to 65%
straight-run, both naphtha components boiling
in the range below about 300° F.

This mixture is passed in a continuous stream
through a heater wherein it is vaporized and
heated to a temperature of about 850° F. The
vapor stream is passed continuously through the
reaction tower under pressure of about 200 lbs.
per square inch gauge and at a space velocity
of about 2 (volumes of liquid naphtha per vol-
ume of catalyst per hour). The flow is con-
tinued for a period of about 40 hours employing
& recycle hydrogen gas rate of about 2500 cu. ft.
per bbl. of naphtha, the gag being measured at
60 standard conditions.

Under these conditions the partial pressure
of hydrogen in the effluent stream leaving the
reaction tower is about 140 Ibs. per square inch
gauge.

After about 40 hours onstream the bromine
number of the effluent stream rises, increasing
from about 1 or 2 to a value of about 5 to 10,
this increase taking place rather rapidly and
within & matter of a few hours. Upon observing
70 this pronounced rate of increase in the bromine

number of the effluent stream the recycle gas

rate is increased without susbtantial change in

the rate of hydrocarbon flow so that the partial

pressure of hydrogen in the efluent stream is
75 increased to about 500 k-
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Operations at the increased leve] of hydrogen
partial pressure are continued for about 5 to 10
minutes during which period the bromine num-
ber of the effuent stream declines to below 2.
Thereupon the hydrogen gas recycle rate is re-
stored to its original rate thereby reducing the
partial pressure of free hydrogen to the normal
level. Operations are then continued for an-
other 40-hour period or until the bromine num-
ber of the efuent stream begins to rise ap-
preciably whereupon the cycle is repeated.

The following tabulation affords a compari-
son of the characteristics of the feed naphtha
and the product obtainable during continued
operation over a period of several hundred
hours, the product amounting to about 98.5%
by weight of the total naphtha charged.

1' Straight | Cracked Ble"idhor
! Straight : Cracke straight. "
1 fan | naphtha | run ang | Product
l cracked
Qravity, APL . ... ... 1 57. 4 §7.7 62.3 62.5
Bromine No_....  ...... 0.6 105 35 1
Dristillation: |
IBP ... .. ... | 150 140 168
10%. . . 180 46 | .. .
509, ... 217 150 |. 193
QUC, . o iiaiaen 260 158 |- 256
FP o 299 196 Ay
Weight, per cent
aromaties. ..o .o oo 196 L] 85. 4
QOctanes”
AFD-1C—¢lear._. . 712 724§ e
AFD-AICH4ce. TEL 88.0 82.0 85 87.3

While a stationary mass of solid catalyst in
particle form has been described, it is contem-
plated that a fluidized mass of such catalyst
may be used, wherein the bulk of the catalyst
is confined within the reaction zone as a fluid-
ized mass due to the flow of vapors and gas
therethrough at high velocity. .

Mention has been made of treating catalytical-
ly cracked naphtha. However, the invention
may be applied to the treatment of unsaturated
naphtha derived from other sources such as that
obtained by the hydrogenation of carbon mon-
oxide. It is contemplated that the process may
have application to the treatment of unsaturated
hydrocarbons derived from other sources and
also to the treatment of other unsaturated ma-
terials such as contained in fatty oils and fatty
acids or derivatives thereof obtained from veg-
etable, anima] or fish oil sources. Thus the
process may be used for effecting saturation of
these unsaturated fatty oil or fatty acld sub-
stances by reaction with naphthenic hydrocar-
bons derived from straight-run naphtha.

It may also be applied to the treatment of
stock containing a substantial amount of sulfur
compounds so as to effect desulfurization con-
currently with the hydrogen transfer reaction.

Obviously many modifications and variations
of the invention as above set forth may be made
without departing from the spirit and scope
thereof, and therefore only such limitations
should be imposed as are indicated in the abp-
pended claims.

I claim:

1. The method of converting naphtha, com-
posed mainly of hydrocarbons boiling below
about 300° F. and contalning olefins in substan-
tial amount, which comprises passing a stream of
sald naphtha, in the presence of naphthene hy-
drocarbons consisting essentially of a Cs ring
cyclo paraffin bolling below 250° F. to 300° F.,
in contact with a mass of solid hydrogenation-
dehydrogenation catalyst in a reaction zone dur-
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8

ing continued onstream operation for a pro-
longed period of time, effecting said contact at
a temperature in the range about 825 to 850° F.,,
such that naphthene hydrocarbons are dehydro-
genated to produce aromatics and liberate hydro-
gen, and olefin hydrocarbons are hydrogenated
with said liberated hydrogen without substantial
hydrocarbon cracking, maintaining the propor-
tion of naphthenes present in the reaction zone
such that a predetermined and minimum partial
pressure of available hydrogen is continuocusly
present in the reaction zone in excess of that re-
quired for said hydrogenation of olefins and peri-
odically increasing substantially above and then
reducing substantially to said minimum the par-
tial pressure of said available hydrogen within
the reaction zone with continued flow of hydro-
carbons through the reaction zone during said
continued onstream operation such that catalyst
activity is maintained, each period of increased
hydrogen partial pressure having a duration not
exceeding a few minutes.

2. The continuous method of preparing gaso-
line, rich in aromatic hydrocarbons and saturated
aliphatic hydrocarbons, from straight-run and
cracked naphtha hydrocarbons, said gasoline be-
ing characterized by a predetermined low bro-
mine number, which comprises maintaining a re-
action zone containing a mass of solid hydro-
genation-dehydrogenation catalyst, passing said
straight-run and cracked naphtha hydrocarbons
through the reaction zone in contact with the
catalyst during continued onstream operation, ef-
fecting said contact at an elevated temperature
not less than about 800° F. and not in excess of
about 875° F., such that dehydrogenation ot
naphthenic constituents of the straight-run
naphtha and hydrogenation of olefinic constitu-
ents of the cracked naphtha occur without sub-
stantial hydrocarbon cracking, causing the hy-
drocarbons to flow through the reaction zone in
the presence of a predetermined partial pressure
of free hydrogen, continuing said flow until the
bromine number of the effluent stream exceeds
said predetermined value as a result of decreased
catalyst activity, then increasing substantially
the partial pressure of said free hydrogen within
the reaction zone with continued flow of hydro-
carhons through the reaction zone, maintaining
said increased partial pressure for a brief period
of time sufficient to restore catalyst activity and
reduce the bromine number of the efluent hydro-
carbon stream to not in excess of said predeter-
mined value, thereafter reducing the hydrogen
partial pressure to substantially said predeter-
mined partial pressure, continuing the operation
with said reduced partial pressure and repeating
the cycle when the bromine number of the efflu-
ent stream exceeds said predetermined value.

3. A continuous method of preparing gasoline,
rich in aromatic hydrocarbons and saturated ali-
phatic hydrocarbons from straight-run and
cracked naphtha hydrocarbons, which comprises
maintaining a reaction zone containing a mass
of solid hydrogenation-dehydrogenation catalyst,
passing said straight-run and cracked naphtha
hydrocarbons through the reaction zone in con-
tact with the catalyst during continued onstream
operation for a prolonged period of time, effect-
ing said contact at an elevated temperature not
in excess of about 850° F., such that dehydro-
genation of naphthenic constituents of the
straight-run naphtha and hydrogenation of the
olefinic constituents of the cracked naphtha oc-
cur without substantial cracking, causing the hy-
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drocarbons undergoing treatment to flow through
the reaction zone in the presence of free hydro-
gen, continuously discharging an efluent stream
of treated hydrocarbons containing free hydro-
gen, separating from the efluent stream a gase-
ous fraction consisting essentially of hydrogen,
recycling sald gaseous fraction, at least in part,
to the reaction zone and periodically and tempo-
rarily increasing the ratio of recycled gas to
naphtha feed so as to temporarily increase the
partial pressure of free hydrogen within the re-
action zone during continued passage of hydro-
carbons through the reaction zone, the number
of said periodic increases and the duration there-
of being such that the bromine number of the
effluent hydrocarbon stream during said onstream
operation does not exceed about 5.

4. The method according to claim 3 in which
sald periodic and temporary increase in hydrogen
partial pressure is effected without substantial
change in the total pressure prevailing within the
reaction zone.

5. The method according to claim 3 in which
said periodic increase in pressure is effected by
temporary reduction in the rate of feed hydro-
carbon flow to the reaction zone.

6. The continuous method of preparing gaso-
line rich in aromatic hydrocarbons and saturated
aliphatic hydrocarbons, from straight-run and
cracked naphtha hydrocarbons boiling below
about 300° F., said gasoline being characterized
by a bromine number below a predetermined Hmit
not substantially exceeding about 5, which com-
prises maintaining a reaction zone contalning a
mass of solid hydrogenation-dehydrogenation
catalyst, passing said straight-run and cracked
naphtha hydrocarbons through the reaction zone
in contact with the catalyst at a temperature of
about 825° P. to 850° F., such that dehydrogena-
tion of naphthenic constituents of the straight-
run naphtha and hydrogenation of oleflnic con-
stituents of the cracked naphtha occur without
substantial hydrocarbon cracking, causing the

10
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the presence of free hydrogen such that g pre-
determined partial pressure of hydrogen is main-
tained in the efluent hydrocarbon stream from
the reaction zone, continuing said flow until the
bromine number of the efluent stream exceeds
sald predetermined limit, then increasing sub-
stantially the partial pressure of free hydrogen
within the reaction zone such that the partial
pressure of free hydrogen in the efluent hydro-
carbon stream is from 100-3009% greater than
said predetermined partial pressure, maintaining
said increased partial pressure, with continued
flow of hydrocarbons through the reaction zone,
for a brief period of time sufficient to reduce the
bromine number of the efluent hydrocarbon
stream to not in excess of said limit, thereafter
reducing the hydrogen partial pressure to sub-
stantially said predetermined partial pressure,
continuing the operation with said predetermined
partial pressure and repeating the cycle when
the bromine number of the efluent stream ex-
ceeds sald limit.
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drocarbons undergoing treatment to flow through
the reaction zone in the presence of free hydro-
gen, continuously discharging an efluent stream
of treated hydrocarbons containing free hydro-
gen, separating from the efluent stream a gase-
ous fraction consisting essentially of hydrogen,
recycling sald gaseous fraction, at least in part,
to the reaction zone and periodically and tempo-
rarily increasing the ratio of recycled gas to
naphtha feed so as to temporarily increase the
partial pressure of free hydrogen within the re-
action zone during continued passage of hydro-
carbons through the reaction zone, the number
of said periodic increases and the duration there-
of being such that the bromine number of the
effluent hydrocarbon stream during said onstream
operation does not exceed about 5.

4. The method according to claim 3 in which
sald periodic and temporary increase in hydrogen
partial pressure is effected without substantial
change in the total pressure prevailing within the
reaction zone.

5. The method according to claim 3 in which
said periodic increase in pressure is effected by
temporary reduction in the rate of feed hydro-
carbon flow to the reaction zone.

6. The continuous method of preparing gaso-
line rich in aromatic hydrocarbons and saturated
aliphatic hydrocarbons, from straight-run and
cracked naphtha hydrocarbons boiling below
about 300° F., said gasoline being characterized
by a bromine number below a predetermined Hmit
not substantially exceeding about 5, which com-
prises maintaining a reaction zone contalning a
mass of solid hydrogenation-dehydrogenation
catalyst, passing said straight-run and cracked
naphtha hydrocarbons through the reaction zone
in contact with the catalyst at a temperature of
about 825° P. to 850° F., such that dehydrogena-
tion of naphthenic constituents of the straight-
run naphtha and hydrogenation of oleflnic con-
stituents of the cracked naphtha occur without
substantial hydrocarbon cracking, causing the
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the presence of free hydrogen such that g pre-
determined partial pressure of hydrogen is main-
tained in the efluent hydrocarbon stream from
the reaction zone, continuing said flow until the
bromine number of the efluent stream exceeds
sald predetermined limit, then increasing sub-
stantially the partial pressure of free hydrogen
within the reaction zone such that the partial
pressure of free hydrogen in the efluent hydro-
carbon stream is from 100-3009% greater than
said predetermined partial pressure, maintaining
said increased partial pressure, with continued
flow of hydrocarbons through the reaction zone,
for a brief period of time sufficient to reduce the
bromine number of the efluent hydrocarbon
stream to not in excess of said limit, thereafter
reducing the hydrogen partial pressure to sub-
stantially said predetermined partial pressure,
continuing the operation with said predetermined
partial pressure and repeating the cycle when
the bromine number of the efluent stream ex-
ceeds sald limit.
JOSEPH MASON BARRON.
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