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The present invention relates to the re-
covery of acid used for the absorption of

. olefines in the production of alcohol and

has as its object the provision of a method

whereby acid used in fixing the propylene

in cracked petroleum products may be re-
covered in concentrated form. |

It has been known to absorb olefines of
cracked petroleum products in a mineral
1 esters and to thereafter
hydrolyze the esters by distillation whereby
the alcohols are driven overhead and a di-
lute acid remains in the still. In practice,
sulphuric acid is used for absorbing the
olefines.

It has naturally occurred to those prac-
ticing the process just described to recon-
centrate the sulphuric acid and to return
to the process the acid remaining after dis-
tilling off the alcohols. It has been found,
however, that the spent acid from an alcohol
process treating cracked petroleum products
and as heretofore practiced contains so much
sulphonic acid that its reconcentration 1is
impractical because the sulphonic acids
break rlown and deposit carbon in the con-
centration of the acid. )

I have found that the contaminations giv-
ing trouble in the concentration of the spent
acld 1n question after completion of the
distiliation for alcohols is almost entirely
derived from suiphonic acids. It appears,
moreover, that these sulphonic acids are
dus to reactions occurring between the sul-
phuric acid used in absorbing the olefines
and compounds of the nature of acetylenes,
dienes and aromatic and other cyclic com-
pounds which are present in the cracked
petroieum material.

One object of the present invention is to
provide a method of absorbing olefines while
preventing the formation of sulphonic acids.
The prevention of iormation of the sul-
phonic acids during absorption of the ole-
fines i1s achieved saccording to the present

invention as to substances gasecous at at-

mospheric pressures and normal room tem-
“peratures by mainfaining the sulphurie acid

used Tor sabsorbing olefines from cracked
petroleum products at a temperaturs of not
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above 5° F. throughout the absorption siep.
When the acid does not rise above 5° F, sub-
stantially no sulphonic acids are formed and

so littie sulphonic acid remains in the spent
acld after hydrolyzation that it can be read- 55
1ly reconcentrated for further use by meth-

ods and apparatus now in commeon use in

concentrating sulphuric acid. Preferably,
the reconcentrated acid is used over and
over again for the absorption of olefines 85
from cracked petroleum products. As to
sulphonic forming substances in cracked pe-
troleum which ars normally liquid, further
precautions- are necessary as well appear
presently. -'

As an iliustration of a suitable complete
process according to the present invention, ,
the Erecess may. be practiced as follows:—
cracked petroleum products of gaseous char-
acter ave brought into contact with concen-- 70
trated sulphuric acid of 66° Bé., the petro-
leum products as well as the acid being
maintained at a temperature of not more
than 5° F. throughout the period the two
are in contact. Preferabiy, the petrolenm 75
products, if containing material gaseous or
vaporous at atmospheric pressires, are
maintained under superatmospheric pres-
sure while in contact with.the acid. This is
not essential, however. | -

- If the material to be treated contains un-
saturated substances, and especially sul-
phonic acid forming substances, whose boil-
ing points are above normal room tempera-
tures, the acid must have its concentration 85
reduced by the formation in it of alkyl sul-

phates from the gasecus olefines prior to the
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contact of the acid liquor with the normally

liquid unsaturated substances. This is true
even when the temperature of the acid liquor 90
is not above 5° Fahrenheit. The acid liquor
should have its gravity reduced by form-
ation of alkyl sulphutes from 66° Bé. to an-
proximately 30° Bé. at 5° Fahrenheit before
coming 1nto contact with cracked petroleum 95
material containing a mixture of normally
liquid unsaturated compounds. The gravitv
of the liquor should preferably be below 85°
Bé. before contacting it with the liquid

material. 100
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The reduction in concentration of the acid
just mentioned is readily accomplished if
the cracked petroleum material is passed up-
wardly through two tower sections in suc-

8 cession counter-current to the acid and acid

liquor, both tower sections being maintained
1t 5° K. or below. Acid of 66° Bé., or like
concentrated sulphuric acid, is passed into
the top of one section, out at its bottom and

10 then into the top and out of the bottom of

- 18

the other section. The cracked petroleum
material is passed into the bottom of the
section from which the acid liquor issues
last and out at the top of this section. The
normally liquid petroleum material is then
separated from the normally gaseous petro-
leum material by. well-known means and
only normally gaseous material is passed
into the bottom of the section into- which
the acid enters first. In this way the con-
centrated acid is
into contact with the normally liquid ole-
fines and sulphonic acid forming substances
in the cracked petroleum as it is not at all
difficult to operate the tower section into
which the acid is first introduced so that

' the acid liquor shall pass out of its bottom

~ cept the ethylene, react with the sulphuric
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tray at 30° Bé. or thereabout. At tempera-
tures of 5° F. and below pracvically all of
the olefires in the petroleum material, ex-

acid to form alkyl esters. The speed of the

‘treaction, while less than at temperaturss

about 32° F. 0° C., is high enough for com-
merclal purposes. The petroleum material
is kept 1n contact with the acid at a tem-
perature below 5° F. until at least a major

rtion of the propylene contained therein
Ezs reacted with the sulphuric acid to form
either acid or normal isopropy. sulphate.
Preferably, the acid and petroieum material
are kept in contact until substantially all
the propylene has combined with the sul-
huric acid. The amount of
ormed during absorption of the olefines is
very small and substantially no sulphonic
aclds are formed. The absence of sul-

phonic acids in the alkyl sulphate mixtures

results not only in a spent acid capable of
reconcentration by ordinary methods, but

in an isopropyl cut free from the famihar
“straw” odor noticeable in ordinary crude
1sopropyl alcohol. I have found that the
“straw” odor noticeable in ordinary crude
1sopropyl is produced by the products of
decomposition of certain sulphonic acids
which decompose during the usual distilla-
tion following the absorption of the olefines.
The ‘sulphonic acids not decomposable by
continued heating at temperatures of 212°
¥. (100° C.) and lower, would remain in
the acid and hinder or prevent its recon-
centration as above mentioned.

66 After absorption of the olefines is suf-

revented from coming
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fictently complete, the alkyl sulphates and
any uncombined acid are then separated
from the petroleum material and diluted
with water. Preferably four volumes of
water to one of esters 1s employed. A wide
range of water to esters, however, is per-
missible. The diluted alkyl sulphates may
then be distilled for the production of al-

cohols which are driven over-head, dilute

or spent acid remaining in the still. How-
ever, i1f desired the diluted alky’ sulphates
may be hydrolyzed prior to distillation by
heating with agitation. Preferably the dis-
tillation for alcohols is performed as soon
as possible after the absorption or hydrol-
ysis.

_The alcohols having been driven off, the
dilute acid remainine in the still is there-
upon reconcentrated for further use by any

ordinary or preferred method. While it is

convenient to use the reconcentrated acid
in the further absorption of olefines from

cracked petroleum products for the produc-

tion of alcohols, the present invention is not
liqlc:'ited to any given use of the concentrated
acid., . o

1f preferred, the absorption of the propy-
lene may be conducted separately from the
absorption of butylene or heavier olefines.
The separate absorption of the propylene as
Just. mentioned is described in Born and Is-
ham Patent 1,744,207 granted January 21st,

1930 on an application filed May 1st, 1919.

In said application, however, the propylene
scrubber or scrubbers is operated at 50° F,
(10° C.), whereas, according to the present
mvention, i1t must be kept below the tem-
peratures at which substantial amounts of
sulphonic acids are formed. Whether the
propylene 1s absorbed with the butylene or
not, the lessened speed of reaction of the
propylene with the sulphuric acid when op-
erating at the temperatures necessarv io
avold formation of sulphonic acids is off-set
by contacting the acid with the petroleum
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material for a long enough time to absorb

substantially all the propylene. The length
of contact for this purpose with any given
strength of acid and petroleum material can
best be determined by preliminary routine
tests. The ethylene may be absorbed, if de-
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sired, 1n a body or stream of acid separate

from that used to absorb the propylene. As
1s well known, sulphuric acid must be hot
in order to absorb ethylene at commercial
rates of speed. If the ethylene is to be used
for the production of denatured alcohol, the
presence of bad odors in the alcohol due to
the formation and decomposition of sul-
phonic acids in the absorption and distilla-

tion of the olefine and alkyl sulphates or
However, the sub- -

alcohols 1s not material.
stances 1n the petroleum material forming
sulphonie acids with sulphuric acid are nec-
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essarily absorbed. in the hot sulphuric acid

at the same time as the ethylene, unless their
presence during the absorption of the ethyl-
ene is prevented. The reconcentration of
the acid used for the ethyl alcohol manu-
facture thereby becomes impossible for rea-
sons explained above. It is practical, how-
ever, to make a relatively clean and good
smelling ethyl alcohol from the ethylene 1n
petroleum material by absorbing the sul-
phonic acid forming substances in a body of
acid separate from that used. for absorbing
the ethylene. The substances in the petro-
leum material capable of forming sulphonic
acids react with the sulphuric acid at tem-
peratures considerably below those commer-

cially feasible for the absorption of ethylene,
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tween 176° F. (80° C.)

assumine that some reaction between the
acid and ethylene may occur at relatively
ow temperatures. When other than de-
natured alcohol is to be made from the
ethylene according to the present invention
it is preferred to pass the petroleum material
from the scrubber in which the propylene

has been absorbed into a body or stream of

sulphuric acid of 66° Bé. maintained at
slightly above room temperatures. The sub-
stances forming sulphonic acids are readily
absorbed by the acid at room temperatures
or above, but little or no ethylene is absorbed
by the acid in the time necessary for absorp-
tion of the sulphonic acid forming sub-
stances. After the absorption of the sul-
phonic acid forming substances, the ethylene
containing material is passeC into a body or
stream of sulphuric ecid maintained at be-
and 248° K. (120°
C.), and preferably about 212° F. (100° C.).
The ethvlene containing material is main-
tained in contact with the acid at 212° F.
(100° C.) until substantially all the ethyl-
ene has been absorbed by the acid to form
acid ethyl or di-ethyl sulphate.

The body of acid used for absorption of
the sulphonic acid forming substances may
be treated for recovery. of sulphonic acids,

if desired. Whether or not sulphonic acids

are recovered from the sulphuric used for
absorbing acetylenes and like substances,
there is a material saving in acid achieved
by absorbing these sulpbonic acid forming
substances in a separate body of acid as com-

pared to absorbing them with the ethylene.

in a single body of sulphuric acid. In the
latter case, the acid can be used only once,
while the sulphonic acid forming substances

~in a given quantity of petroleum material
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can be absorbed in an amount of acid much

less than that required to absorb the ethyl-

ene from said given petroleum material,
The ethylene sulphuric acid or diethyl sul-

‘phate formed by the absorption of the ethyl-

ene 1n the acid may be converted into aicohol
by known methods or may be used for other

liquor from the ethylene absorption, where
containing no sulphonic acids, may be used

3 .

purposes, - as desired. If desired, the acid

to absorb olefines from normally hiquid pe-

troleum material, either in the tower section

previously mentioned, or in other suitable
apparacus.

the ethylene absorption should be cooled to
5° F. or below before being used with the
liquid olefines as just mentioned. When the
acid liquor from the ethylene absorption 1s

used for absorbing the liquid olefines, 1t may
be unnecessary to use the acid hiquor from

the nropylene absorption for this purpose.
While I have described in detail a proc-
ess embodying the present invention it will
be understood that I do not limit myself to
details of the foregoing description. In par-

ticular, it is within the present invention to

absorb the olefines heavier than propylene
prior to the absorption of the propylene.

. Having thus described my invention I

~- 1, In the manufacture of alcohols bylcon-

tacting cracked petroleum materials with

Of course the acid liquor from
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sulphuric acid, the process which comprises

contacting gaseous cracked petroleum ma-
terial containing a mixture of propylene
and normally gaseous substances which form
sulphonic acids with sulphuric acid at nor-
mal room temperatures with sulphuric acid

initially of 66° Bé. gravity, maintaining the

temperature during said contacting at ap-
proximately and not above 5° K. whereby
no substantial formation of sulphonic acids
occurs, continuing said contacting for a time
sufficient to cause the absorption of the ma-
Jor portion of the propylene and until the

ravity of said sulphuric acid has been re-

uced below 35° Bé. by the formation of
alkyl sulphates, thereafter contacting the re-
sulting acid hquor with normally liquid
cracked petroleum products containing ole-
fins and substances which form sulphonic
acids with sulphuric acid at normal room
temperatures, and maintaining the contact-
ing materials during said latter contacting
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not above 5° F. whereby an acid liquor con-

tainin alkgl sulphates and substantially
free of sulphonic acids is produced. |

2. In the production of alcohols from
cracked petroleum materials by contact-
ing such materials with sulphuric acid, the
process which comprises contacting gaseous

‘cracked petroleum material containing a

mixture of propylene and normally gaseous

substances which form sulphonic acids with

sulphuric acid at normal room temperatures

with sulphuric scid initially of 66° Bé.

gravitv, maintaining the temperature dur-
ing the said contacting at approximately
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and not above 5° ¥. whereby no substantial

formation of sulphonic acids occurs, and

continuing sald contacting for a time suf-
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ficient to cause the absorption of the major
portion of the opylene and until the grav-
ity of the Sulll)try ric acid has been substan-

tlall reduced by the formation of propylenc
sulphates.
In testimony whereof I affix my signa-
ture.
SYLVAN R. MERLEY.
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