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The- present invention is concerned with the
refining of mineral oil, ‘The invention is more
particularly concerned with an improved process
for producing hydrocarbon constituents boiling

in the motor fuel and aviation fuel boiling ranges’

from relatively low boiling hydrocarbon constitu- -

ents, In accordance with the present process, .

relatively low boiling olefins are absorbed in a
mineral acid catalyst in an initial stage wherein

the catalyst comprises the discontinuous phase

‘and is injected into said stage by means of sprays
or jets. The acid phase, comprising a solution of
olefins, is then passed to a secondary stage and

contacted with g tertiary hydrocarbon under con--

ditions to alkylate the same.
It is well known in the art to react relatively
low boiling olefins such as olefing containing from

2 to 5 carbon atoins in the molecule with satu~:

rated hydrocarbons containing a tertiary carbon
atom hereinafter referred to as tertiary hydro-
carbons. These reactions are generally conduct-
ed by employing a feed stock containing- olefins
and. tertiary hydrocarbons and contacting the
same under suitable conditions with a so-called:

alkylating catalyst. In general, the operation is

conducted under conditions in which the mole
ratio of the tertiary hydrocarbons to the olefins
is relatively high. Temperature and Pressure
conditions .vary considerably. - For example, the
alkylating temperature may range from about
—20° F. or lower to temperatures as high as 100°

F, or higher. However, in general the alkylating
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temperatures are in the range from about 20°F. .

to about 70° F, Although a number of substances

may be employed as alkylating catalysts such as’

aluminum chioride and the like, the preferred
materials: comprise mineral acids; particularly
sulphuric acid or fiuorosulfonic acid.” In the case
of sulphuric acid the preferred concentration is
from about 88% to about 100%. ' o
-1t is also known in the art to:carry out this
operation employing two stages. In the first
stage the olefins are absorbed in sulphuric acid,
the acid stream removed, passed to a secondary
stage and alkylated in a conventional manner.
I have, however, now discovered that providing

a two-stage alkylating operation be conducted

wherein in the initial stage the sulphuric acid
is maintained as the discontinuous phase unex-

pected desirable results are obtained. In accord-

tached drawing illustrating -one' embodiment of
the same. R .

For the purpose of description it is assumed
that ‘the feed stream comprising olefin hydro-

- carbons is & conventional refining cut compris-

ing’constituents containing about 4 carkon atoms
in the molecule. ' The olefin containing hydro-
carbons are introduced into absorption zone or
extraction tower 1 by means of feed line 2 at
8 point above the acid extract phase 3. Condi-
tions are adjusted so that zone | is substantially
full of hydrocarbons which - constitute the con-
tinuous phase. The mineral acid alkylating cat-
alyst which for the purpose of description is
taken ‘to be a concentrated sulphuric acid is
sprayed or jetted into the top of zone | by means
of spraying device 4,  'The sulphuric acid con-
stitutes the discontinuous phase. The extracted
hydrocarbons are removed from zone i by means
of line §, passed through zone 6 where any en-

‘trained acid sepdrates which is recycled to the

bottom of extraction tower { by means of line 1.
The extracted hydrocarbons are removed - by
means of line 8 and further handled as desired.

- The acid extract containing dissolved therein the

olefins is removed from zone | by means of line

9 and passed to alkylation zone (0. The tertiary

hydrocarbon comprising isobutane is introduced
into the acid solution of oléfins by means of line.
14." The entire mixture is then passed into al-
kylation zone 10 by means of jets or equivalent
means 16,7 Temperature and pressure conditions
as well as time of contact in alkylation zone 10 are
adapted to secure the maximum yield of the de-
sired product. The reaction mixture of acid .
emulsion is removed fronf. alkylation zone 10 by
means of line 17.- A portion of the acid emulsion
is segregated from the main emulsion stream by
means of line {8 and passed into separation zone

40 19, 'The main emulsion stream is recycled to al-

kylation zone 10 by means of line 20 through jets
16

The portion of the emulsion stream passed to

- Separation zone 18 separates into a hydrocarbon
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ance with the preferred modification of my in-

vention the sulphuric acid is sprayed into the

liquid or gaseous hydrocarbon feed stream., By

operating in this manner rapid separation and

removal of the acid extract is secured. The acid
- extract ‘may then be immediately treated in a
secondary stage with an isoparaffin under con-
ditions to alkylate the same. My invention may
‘he readily understood by reference to the at-

. adjusted to remove overhead by.
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layer which is removed by means of line 21 and
into an acid layer which is removed by ‘means of
line 22.. The hydrocarbon layer is passed suc-
cessively into distillation zones 23, 24, and 25 by
means of lines 26 and 21. Temperature and pres-
sure conditions are adjusted in zone 23 to remove
overhead by means of line 28 isobutane which is
preferably recycled to the alkylation zone.. Tem-
berature and pressuré conditions in zone 24 are
means of line
29 normal butane constituents which may be dis-:
posed of as desired. The total alkylate product
passed to distillation zone 25 is fractionated to
segregate & desired aviation product which is re-
moved overhead by means of line 38 and & heavy
alkylate product which is removed by means of '
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line 31 and handled as desired. The acid sepa-
rated from zone (9 is preferably recycled by
means of line 32 but may be withdrawn from
the system. The acid introduced into zone | may
comprise fresh acid as well as recycle acid. A
preferred method of segregating acid for re-
cycling to absorption zone { is to pass at least
a portion of the emulsion into a second separation
zone 50 by means of line 51 wherein g separation
is made between acid and hydrocarbons.  The
hydrocarbons are recycled to zone 18 by means of
line 52 while the acid is recycled to zone | by
means of line 53. Another adaptation for secur-
ing sufficient acid for recycling is to pass a con-
siderably larger quantity of the emulsion into
separation zone 18 and to separate the acid and
hydrocarbons. The hydrocarbon layer is removed
and the product portion separated by means -of
11ne 21 as hereinbefore -described, while the re-
cycle portion is recycled to zone 10 by means of
line 54. The acid separated in zone {8 is then
recycled to zone | by means of line §5.

It is to be understood that the process of the
present invention may be widely varied. The re-
spective zones may comprise any suitable number
and arrangement of units. The invention essen-
tially comprises employing two stages wherein in
the initial stage the alkylating catalyst is sprayed

as the discontinuous phase into the hydrocarbon

phase under conditions to absorb the olefins from
the hydrocarbon layer comprising the continuous
phase. The -acid solution is combined with ter-
tiary hydrocarbons and handled in a conven-
tional manner for alkylating the hydrocarbons.
Although the invention may be adapted for utili-
zation in conjunction with any catalyst it is par-
ticularly adapted for use in operations in which
_the alkylating catalyst comprises sulphurie acid.
When operating in accordahce with the present

process improved results are secured due to the 40

fact that the acid extract rapidly separates from
the hydrocarbon phase resulting in a minimum
time of contact. Furthermore, improved results
are secured by utilizing spray jets or equivalent
means in order to thoroughly. disperse the acid
throughout the hydrocarbon phase. By incor-
porating the acid into the hydrocarbons as a-dis-~
continuous phase rapid separation of the acid is
secured. "This results in less emulsification and
ca.rryover of acid with the 'extracted hydro-
“carbons. Furthermore, due to the fact that the
acid separates rapidly, immediate introduction of
the acid into the alkylation zone is possible with
the result that substantially no self-alkylation
‘resulting in undesirable products is secured. This
increases the yield of desired’ products and re-
duces gcid consumption. ' '

The preferred acid for use in the presenf in-
vention comprises a sulphuric acid having a
concentration in the range from 88% to about
100%. Although the feed hydrocarbon fraction
to_fthe initial stage may comprise vapors or liquid,
it is preferred to inject and spray the acid
throughout ‘a4 hydrocarbon liquid phase.

“The feed material to the initial stage is pref-
erably one that is substantially completely free
of hydrocarbon constituents containing a tertiary
carbon gtom. However, feed fractions segregated

from' the various refining operations may be’

passed to’ théinitial stage and treated in accord-
arice with the present process providing the ratio
o_t-'tertiary hydrocarbons to olefins is relatively
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low. It is desirable that if feed fractions of this
character are passed to the initial stage that the
ratio of isoparaffins to olefins not exceed 0.5 to
1.0 and preferably be less than 0.25 to 1.0.

The feed rates when employing feed fractions

of this character and when employing a 98%
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80 drawing the acid solution and contacting.

sulphuric acid may vary over & wide range. In
general, the amount of acid to olefins passed to
the initial stage may vary in the range from 10,
volumes of acid per volume of olefins to 100
volumes of acid per volume of olefins. A desirable
feed ratio comprises 25 to 50 volumes of acid per
volume of olefins.

The acid emulsion removed from the. initial
stage may be alkylated under any process. In
general, it is preferred to employ temperatures
in the range from about 0° F. to about 100° F.:
and to add sufficient isoparaffins so that the ratio
of woparaﬂﬁns to olefins, based on free oleﬁns is-
in the range from 5 to 10 and higher to ) PRRR

What I claim as new and wish to protect. by_~
Letters Patent is:

1. Process for. alkylating t{ertiary hydroca.r—_
bons which comprises passing g feed stream -con- .
taining olefins to an initial stage, absorbing said,
olefins in said initial stage with a mineral acid,
under chdlthnS whereby the mineral acid is.
the discontinuous phase and in which the ratm,
of acid to olefin is between 10 and 100 to 1, with-,

same in a secondary stage with added moparaf-
finic hydrocarbons in the presence .of an.alkyl-
ating catalyst under alkylating conditions.: .

2. Process as defined by claim 1 in which said:

35. scid employed in said initial stage is a concen-.
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trated sulphuric acid. :

3. Process as defined by claim 1 in Whlch the.a
feed %o said initial stage comprises a feed stream:
Whlch is substantmny completely free of ter-,.
mary hydrocarbons Lo

4. Process as defined by claim 1 in Wmch the.
absorbent in said inifial stage comprises .a sul-.
phuric. acid catalyst and wherein said -catalyst.
is sprayed info a body of the hydrocarbon ;feed.

<% in said stage.
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5. Improved process for the productlon of hy-~
drocarbon constituents boiling in the motor fuel.

~and aviation fuel boiling ranges which comprises,

passing a feed fraction containing less than 50%:

{7 tertiary hydrocarbons based upon olefins into an

initial stage, absorbing said olefins in said initial
stage with a mineral acid catalyst under condi-.
tions wherein the acid is the dlscontmuous phase
and in which the ratio of acid to olefin is between.

- 25 and 50 to 1, removing the acid solution and,

passing the same together with added fertiary
hydrocarbons and an alkylating catalyst to &
secondary stage and subjecting the same to al-_
kylatmg conditions. »

6. Process as defined by clalm 5 in whxch saxd_
acid employed in said initial stage is a-concen-.
trated sulphuric acid. .

7. Process as defined by clalm 5in which the
feed to said iinitial stage comprises a feed stream.
which is substantially completely free -of tertiary
hydrocarbons. -

8. Process as defined by claun 5in which the,
catalyst in said initial stage comprises a sulphuric;
ac1d catalyst and wherem sa1d cata.lyst is. sprayed:
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