Patented Mar. 17, 1936

UNITED STATES

2,034,197

PATENT OFFICE

2,034,197
TREATMENT OF HYDROCARBON OILS

Jacque C. Morrell, Chicago, IllL, assigner, by
mesne assighments, to Universal Oil Products
Company, Chicago, Ill., a corporaticn of Dela-

ware

No Drawing. Application December 19, 1931,
’ Serial Ne. 582,155

2 Claims.

This invention relates to the treatment of hy-
drocarbon oils and refers more particularly to
the treatment of low boiling cracked distillates
though similar distillates produced by the
straight run or non-cracking distillation of crude
petroleums may also be treated. =

More specificaily the invention contemplates
treatment of low boiling hydrocarbon vapors by
means adapted to controllably reduce their con-
tent of undesirable constituents such as the more
highly unsaturated hydrocarbons which increase
the gum-forming tendencies of the condensed
distillate and some of the sulphur containing hy-
drocarbon derivatives which have a corrosive ac-
tion upon metals either before or after their
combustion when the distillates which contain
them are burned in internal combustion engine
cylinders.

The more generally used combination of steps
20 employed to produce marketable gasoline by
cracking the heavier and less desirable portions
of crude petroleums consists in producing first a
raw pressure distillate containing a high per-
centage of gasoline boiling point range fractions,
treating this distillate with various chemical re-
agents such as caustic soda solutions, sulphuric
acid of varying strength, sodium plumbite, etc.,
to reduce unsaturation and sulphur and then re-
running the treated distillate to produce a fin-
ished gasoline free from heavy polymerized and
condensed reaction products which remain be-
hind in the distillation. Obviously if the neces-
sary chemical treatment could be done upon the
vapors prior to their fractionation the treatment
35 could be made continuous along with the opera-
tion of the cracking plant, the rerunning step
eliminated and a considerable quantity of heat
conserved which would add to the overall effi-
ciency of the operation. Such treatments, how-
ever, have met with only partial success commer-
cially owing to the fact that treatments must be
conducted at the temperature of the vapors
which is usually high enough to cause an undue
increase in the reactivity of the vapors with the
treating reagents employed. The present inven-
tion provides an improvement in vapor phase
treating processes which if not always adequate
in itself for a complete treatment, furnishes a
step which is of great value in connection with
other vapor phase chemical treatments.

In one specific embodiment the invention com-
prises treating hydrocarbon oil vapors, particu-
larly cracked hydrocarbon oil vapors, with solu-
tions of alkali hydroxides containing salts of
oxidizing acids.
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For economic reasons it is preferred to employ
solutions of the commoner alkali hydroxides such
as those of sodium and potassium and also to
employ the more readily available oxidizing salts
of sodium and potassium such as their chromates,
dichromates, perchromates,
manganates, nitrates, etc. The use of the al-
kalis and salts mentioned in various combina-
tions adapted to particular treatments will only
be limited by their respective solubilities. IHow-
ever, it is preferred to use approximately satu-
rated solutions since under the temperature and
pressure conditions under which vapors are gen-
erally treated weaker solutions are rapidly con-
centrated on account of the evaporation of the
solvent.

In conducting treatments within the scope of
the invention upon vapors of approximate gaso-
line boiling point range arising from cracking
operations the treating solution may bhe brought
into contact with the vapors in a variety of ways,
the simplest being to introduce the solution at
the top of a baffled treating tower countercurrent
to an ascending stream of vapors, the spent solu-
tion and reaction products being withdrawn from
the bottom of the tower and the treated vapors
further fractionated to produce distillates of the
boiling point range desired in the finished gaso-
line. When the conditions of treatment are such
that there is a separation of liquid hydrocarbon
refluxes in the tower, these may be separately
removed from the tower at a level above the level
of the spent agueous solution or the total liquid
products may be withdrawn together and sep-
arated outside the tower.

Treatments may also be conducted by intro-
ducing the treating solutions into the cracked
vapors which are passing downwardly over solid
contact reagents such as those of the non-metallic
or siliceous type or masses whose action is due
essentially to their metallic content. Fuller’s
earth is an example of the siliceous adsorbent ma-
terial and crushed rock or porcelain exemplifies
any material which may be so used which has
no distinctly adsorptive properties but merely acts
as a distributing agent. Solutions may be in-
jected into the vapors in such downflow treat-
ments through atomizing devices such as sprays
or nozzles to insure good contact therewith; the
choice of downflow, concurrent treatment being
determined to some extent by the amount of
condensation which ensues and other factors.

Suitable treatment may also be effected by bub-
bling the vapors to be treated through stationary
pools of solution, the vapors then passing to frac-

manganates, per=- -
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tionating equipment for the production of the
final end-product gasoline.

As already stated in the preceding paragraph,
treatment may be at times sufficient in itself
in producing desired treating effects or it may be
employed in conjunction with other treatments.
For exdample, it may be applied before or after
the use of sulphuric acid in case it is feasible to
conduct sulphuric acid treatments by the use of
dilute solutions of or solutions containing salts
as spacing agents. Other treating steps that may
be employed in conjunction with the process of
the invention may be the use of adsorbent mate-
rials to remove polymers, metals or metal oxides
to remove sulphur and the use of relatively inert
filtering materials to remove entrained pa,rticles
from the vapors.

To maintain the concentration of the solutlon
at the optimum point steam may be introduced
to lower the rate of evaporation of the solvent, and
prevent separation of solids and the possibility

‘of plugging up treating apparatus.

‘In general the effects produced upon hydro-
carbon oil vapors by the use of alkali solutions
containing oxidizing salts is to produce a poly-
merizing action upon the gum or resin-forming
constituents of the vapors which removes sub-
stantially all of the highly unsaturated di and

_triolefins and also produces a limited desulphuriz-

ing effect, the extent of the latter action being
deterniined by the type of sulphur compounds
present in the vapors, the composition of the
treating solution and the operating conditions.
‘When the vapors contain relatively large amounts
of hydrogen sulfide and mercaptans a large
amount of desulphurizing may be effected, while
if the sulphur content is due principally to sul-
phur ethers .or thiophene compounds, lesser
though very substantial effects upon the reduc-
tion of the sulphur content of the vapors may
be noted. It may therefore be stated that the
solutions used according to the process of the
invention have a sweetening and desulphurizing
action which is of value in the treatment of hy-
drocarbons generally as well as in special cases,
such as in the treatment of the lower boiling
vapors from stabilizing plants containing large
percentages of propane, butane and isobutane.

As an example of results obtained by a treat-

ment characteristic of the process of the inven-

tion vapors of approximate gasoline boiling point
range arising from the final fractionator of a
cracking plant operating upon a mixture of Mid-
Continent residuum and heavy gas oil may be
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passed upwardly through a treating tower coui=
tercurrent to a descending solution of potassium
permanganate and caustic soda, the solution be-
ing substantially saturated with the alkali at the
temperature of operation and containing approxi-
mately 5% by weight of potassium permanganate.
A sufficient amount of steam may be introduced
with the cracked vapors to inhibit the evaporation
of water from the solution and prevent separation
of solid salts. The amount of treating solution
need not be large if proper recycling is practiced
and may not exceed one to five percent by volume
of gasoline condensed. The following tabulation
shows a comparison of the properties of the
gasoline which would be produced from the plant
if no treatment were given the vapors and the
gasoline produced by the treatment of the vapors
in the manner just described. The loss in yield
of gasoline may be less than 1% as a result of

the treatment.

Raw gaso- [ Treated

line gasoline

Gravity, A, P. L. ‘ 55.0 55.4
End point, °F . e ddeedado—man o 410 405
Color, Saybolt_ 10 23
Color, after 4 hours in hght__.. Yellow 20
Gums, copper dish_.._.___ 375 20
Total, sulphur, percent. . 0.3 0.18
Reaction to doctor test.__ Positive Negatlve

A greater percentage reduction in sulphur may
be noted with hydrocarbon mixtures containing
higher sulphur contents such as cracked distillates
or vapors from California, Venezuela and Mex1can
charging stocks.

The results just cited as typlcal of those ob-
tainable by the use of the pFocess upon cricked
vapors will serve to indicate the value of the proc-
ess but these results as well as the other descrip-
tive material aré only illustrative and the scope
of the invention is not to be considered as litnited
thereto. '

I claim as my invention:

1. A process for refining hydrocarbon vapors
which comprises treating the vapors with a con-
centrated aqueous solution of an alkali metal hy-
droxide containing an alkali metal permanganate.

2. A process for refining hydrocarboh vapots
which comprises treating the vapors with an
agqueous solution substantially saturated with an
alkali metal hydroxide and containing a relatively
small amount of a perinanganate of an alkali
metal. :

JACQUE C, MORRELL.
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