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The present invention is concerned with the re-~. . .

fining of mineral oils.

fuel and gas oil boiling ranges.

The invention more par--
ticularly relates to an improved process for the
removal of mercaptan compounds from ocils, es-
pecially from petroleum oils boiling in the motor |
In accordance -

1y, particularly the relatively high boiling mer-
---captan compounds, 1t 1s necessary to use a rela-

" tively large quantity of the reagent based upon

with the present process, objectionable mercap-

tan compounds are removed from oils containing

the same utilizing an alkaline solution sucih as an
alkali metal hydroxide solution containing dis-
solved therein an oxygenated amino compound.
The amino compound is characterized by com-

prising a six member ring siructure having an.

oxygen atom and a nitrogen atom in the ring
linkage.  When utilizing a treating solution of
this character, mercaptan compounds are elii-
ciently removed in an economical manner. I'ur-
thermore, the solution may be readily regenerated
for recycling to the treating zone.

‘It is known in the art to refine oils such as

petroleum oils by various procedures In order to
produce products of a satisfactory quality. For
example, it is known in the art to remove objec-
tionable mercaptan compounds from petroieum
cils utilizing a numbper of operations. One opera-
tion comprises treating the mercaptan-containing
feed oil with a so-called “doctor solution” which
comprises a sodium hydroxide solution of lead
oxide under conditions to convert the mercaptan
compounds to soluble alkyl disuliide compounds.
This operation does not reduce the total sulfur
content of the oil but merely converts the sulfur
compounds into relatively innocuous materials.

In an operation of this character, the doctor
trea,ted oil containing soluble lead mercaptides is

usually treated with free sulfur so as t0 precipi-
tate the lead as lead sulfide and to form the cor-

responding oil soluble relatively ha,rmless alkvl |

disuliides.

' One disadvantage oi this process for the re-

mova,l of mercaptans is that considerable care
must be exercised with respect to the addition of
the free sulfur. If insufiicient suifur be added,
all the lead mercaptides are not removed frem
the oil which results in a product of iInferior quai-
ity. On the other hand, if an excess of sulfur be
added, this excess sulfur remains dissoived in the
treated cil which increases its corrosiveness and
in many instances necessitates rerunning of tae
oil. Thus, various suggestions have been made
that these objectionable mercaptan ccmpounds
be removed from the oil in a manner to complete-
ly free or at least considerably lower, the totail
sulfur content of the treated oil. FFor example, 1t
has been suggested that the oil be treated with
an alkali metal hydroxide solution, such as witn
a sodium hydroxide solution. However, in order
- to remove the mercaptan compounds satisfactori-

the volume of oil treated. This Is particularly
" the case when treating relatively high boiling oils,
a8 for example, those oils boiling in the heavy

naphtha, heating oil, and gas oil boiling ranges,

" whieh oils boil in the general range from about
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from petroleum oils containing the same.

260° I, to about 790° F,

I have now discovered a process by which mel-
captan cempeunds may be efficiently removed
My
process comprises utilizing a ftreaving solution
comprising a alkaline solution and a substance
selected from the class of compounds whicii are
characterized by being six member ring com-
pounds and which are further characterized by
having a nitrogen atom and an oxXygen atom in
the ring linkage. |

The alkaline treating solution may be any suit-
able alkaline solution such as metallic carbonate
solution, alkali metal or alkaline earth metal hy-
droxide solutions. It is, however, preferred that
the alkaline solution comprise an alkali metal
hydroxide solution as, for example, & sodium hy-
droxide solutmn or a potassmm hydroxide solu-

- tion.

The oi*gamc substaance is selected from the

class of compounds which are characterized by
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having the following structural formula:

in whleh R1, Re, R3, end R4 represent alkyl groups
and in which Rs represents hydrogen, an alkyl

~ group, or an oxygenated alkyl group. Suitable
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organic substances are, for example, morpholine,
O(CH:zCHz) 2NH, 4 beta ethoxyethyl morpholine,
O (CH2CHz2) :2N CH:CH20C:2Hs, :and 4 morpholme
ethanol, O(CH2CHz)2N CH3:CH20H. I have

found that particularly desirable results are se-
cured when morpholine is employed in conjunc-

 tion with a solution of sodium hydroXide.
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The concentration of the respective constitu-
ents will vary widely depending upon the oil be-
ing treated, the particular alkaline solution being

' used, and the particular organic substance bemg

employed. In general, it is preferred that the
solution comprise -from about 106% to 60% or-
ocanic agent, preferably from about 40% to 50%,
and that the remainder comprise an alkali metal
hydroxide solution. |

The quantity of treating solution employed per
volume of o0il being treated likewise will vary
considerably depending upon the character and
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concentration of the mercaptan compounds pres-
ent as well as upon the particular treating re-

prised potassium hydroxide and morpholine. 'The
results of these operations are as follows:

el

Treated | Treated with po- | Treated with
Untreated! with po- |~ tassium hydrox- | water solu-
naphtha | tassium ide solution of | tion of tmor-
hydroxide| tmorpholine pholine
Composition of reagents: |
KOH 140 gms. /11ter ................... per cont. fecucmmaaa- 100 60 60 1 R
Morpholine___.____..... e e St (s (s T SRR R 40 40 40 50
Operating conditions:
Treating tem D oo ————— i N P 75 75 75 75 75
Treat . e ce e w-e—=apereent.. |- __ | 10 10 2X10 3X1o 10
(Rasoline inspections: | )
Meg. mercaptanfl00. e venencnaee . 1 § 36 23 11 5 1.6 36
Mercaptan removal . oo aae. pereent. |- -ooeoo-. 36 69 86 96 None
Bulfur. e per cent by weight.. 0. 204 0.100 } 0.167 _. 0.159
Gravily . e cccmmeccmeccaen weemea AL P I 50.9 i
Distillation, Engler—
Initial boiling point. v meeecveaeee .. °F_. 172
Per cent distilled at—
2120 B e —— e 4.5
VY A A 27.5
802° B e ccce— e ccccm——— 54. 5
356° F e ecmee e tm e cm o m———————— e 82.5
SO2° B e ice e ecee e 05.0
410° B oo 97.0
Final boiling pcunt _____________________ °F_. 421
Recovery oo wmrimee-m=e=Er CceNG... 08. 86
0SS e ce e e————— do.... 0.9

1 Tétrahydro—_l, 4-oxazine or diethylenimide oxide.

agent used. In general it is preferred to employ
from about 10 to about 50 volumes of a mor-
pholine-sodium hydroxide solution per 100 vol-
umes of oil being treated. The operating condi-
tions may also vary considerably. Tempera-
tures in the general range from about 32° F. to
about 140° F. may be employed. It is, however,
preferred to employ temperatures in the range
from about 40° P, to 80° F. The oil and treatmg
reagent may be contacted by a batch, a semi-
batch operation, or by a countercurrent t_reatmg
operation. Usually a continuous countercurrent
operation is preferred. The time of contact is
also adjusted and regulated so as to secure the
desired removal of the objectionable mercaptan
compounds. The time of contact will be a func-
tion of the above enumerated factors. |
The treated oil and the spent alkaline reagent
are separated by suitable means, after which the
alkaline solution may be ragenérated and recycled
to the treatmg zone. In general, it is preferred
to regenerate the spent alkaliné soliition by treat-
ing the same with steam under conditions to
form the mercaptans which are volatilized and
removed overhead. |
In order to illustrate the invention further,
the following example is given which .should not
be construed as limiting the same in any manner
whatsoeaver.
Example

Segregated portions of a cracked petroleum oil
boiling in the motor fuel boiling range were
treated in several operations., In one operation

a potassium hydroxide was employed while in
the other operations the treating solution com-

Although any alkali solution may be used, I
particularly prefer to employ alkali metal hy-
droxide sclutions, especially a sodium hydroxide
solution. When utilizing a sodium hydroxide
solution, I prefer to use a solution of from about
2 to 10 normal sodium hydroxide solution cal-
cttlated on the total.solution, and to use from
about 0.2 to 0.4 volume of sodium hydroxide solu-
tion per volume of oil.

What I claim as new and wish to protect by
Letters Patent is:

1. Process for the removal of mercaptan com-

~ pounds from oil which comprises contacting a

feed oil containing mercaptan compounds with
a treating agent comprising an alkali metal hy-
droxide solution and morpholine. |

2. Process as defined by claim 1 in which said
alkali metal hydroxide solution comprises a so0-
dium hydroxide solution.

3. Process as defined by claim 1 in which said

" alkali metal hydroxide solution comprises a so-

dium hydroxide solution and in which the feed
oil 1s treated with from about 0.2 to about 0.4
volume of treating agent per volume of oil.

4. Process for the removal of mercaptan com-
pounds from oil, which comprises contacting a
feed oil containing mercaptan compounds with
a treating agent comprising an alkali metal hy—
droxide solution containing about 10% to 60%

65 Of morpholine.

5. Process according to claim 4 in which the

~ treating soluticn contains about 40% to 509% of

morpholine. |
6. Process according to claim 4 in which the

80 alkali metal hydroxide solution is within the lim-

its of about 2 fo about 10 normal.
HENRY C. PAULSEN.
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