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This inventicn relates to a refining operation
and is particularly concerned with an improved
process for the refining of petroleum hydrocar-
bons. In accordance with the present process
petroleum hydrocarbons or fractions derived
therefrom are treated with an anhydrous molten
alkali under conditions to produce high yields of
products of improved quality. The present ap-
.plication contains subject matter in common with
the subject matter of application 331,698, filed
April 26, 1940, for Pfennig and Davis, and is a
continuation in part of said application.

It is well known in the art to refine and proc-
ess mineral oils and petroleum hydrocarbons by
various procedures in order to produce satisfac-
tory refined products. In these operations it is
usually essential that the refined product be neu-
tral or non-acid, that it be relatively stable in
that deterioration of the product will not occur
over a relatively long period of time, and that
its color, as well as its color stability, be satisfac-
tory. Thus various processes are directed specif-
ically to the production of neutral, stable, and
color satisfactory products in the refining of
mineral oils such as in the processing of low
voiling petroleum oils, motor fuels, kerosenes,
cracked naphtha fractions, heating oil fractions,
lubricating oils, wax fractions, as well as solvent
extracts. For example, in the processing of lubri-
cating oil stocks derived from naphthenic crudes,

it is known that certain constituents such as

naphthenic acids and the like must be removed
for the production of neutral distillates. A con-
ventional procedure for accomplishing - this re-
sult is to inject aqueous solutions of sodium hy-
droxide or equivalent solutions directly into the
still, preheater, or fractionating tower and to
allow the distillation to proceed in the presence
of this alkali. Various modifications of this proc-
ess are also employed, one of which is to inject
dry lime into the preheater or still in order to
neutralize acidic compounds, particularly natur-
ally occurring acidic oxygen-containing com-
pounds, which results in an improvement in the
color and quality of the refined oil. It Is also
known to pass mixtures of petroleum vapors and
steam through strong agueous alkali solutions at
elevated temperatures. Another practice is to
contact petroleum vapors with fused caustic in
s distillation tower by circulating the liquid caus-
tic over several plates near the bottom of the
tower. By operating in this manner, the vapors
from the still are passed countercurrently
through the liquid caustic, thus neutralizing

acidic materials and effecting a color stability-

improvement in the distillate. Hydrocarbon oils
have also been extracted with agueous solutions
of sodium hydroxide at relatively high temper-
atures, for example, in the range from about 300°
. to 400° F. and at elevated pressures such as
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300 pounds to 400 pounds per square inch. How-
ever, while accomplishing satisfactory results in
general, these processes DOSSESS certain disadvan-
tages which ‘increase operating difficulties and
render the operations relatively expensive. A
distillation operation conducted in the presence
of a solution of sodium hydroxide tends to cause
deposition of the caustic on the walls of the
equipment and heating means, which materially
decreases heat transfer rates and increases oper-
ating costs. Furthermore, it is necessary to fre-
quently clean the equipment, thus substantially
decreasing its yearly throughput. Other disad-
vantages encountered in current processes are
the extensive pressure drops which are incurred,
particularly in vacuum distillation operations, as
well as in the formation of emulsions which are
difficult to break. :

In order to produce light naphtha products
having a satisfactory stability, color, and other
desirable -characteristics, it is the conventional
practice to process these materials by various
modifications of acid treating, doctor sweetening
and rerunning operations. Heating oil distillates,
as well as related.oils boiling in this boiling range
are similarly refined utilizing modifications of
acid treatment, water washing, alkali washing,
and distillation operations depending to some ex-
tent upon the character of the feed oil. Com-
mercial and highly refined waxes having a satis~
factory color and stability are produced by var-
ious operations comprising acid treating, caustic
washing, rerunning, percolation, through bone -
‘char or other similar adsorbenf, and related
stages. Solvent-extracts produced by the utiliza-
‘tion of solvents of the class which have a prefer-
ential selectivity for the relatively more aromatic
type constituents as compared to the relatively
more parafiinic type constituents, as for example
phenol, furfural, sulfur dioxide, cresol, nitro ben-
zene, aniline, beta beta dichlor-diethyl ether, and
the like, are also further refined using conven-
tional acid treating and various distillation and
rerunning stages.

We have now discovered an improved process
for the production of high' yields of improved
quality products which have a better color and
color stability than has heretofore been secured
by known Pprocesses. Furthermore, in the case
of relatively low molecular weight distillates
such as cracked naphthas, kerosenes, and heat-
ing oils, our process substantially completely. re~
moves the mercaptan sulphur compounds. Our
process comprises contacting mineral oils, par-
ticularly petroleum hydrocarbons, in the liquid
state with an anhydrous fused alkali at a tem-
perature above the fusing point of the alkali.
A preferred modification of our invention com-
prises contacting the feed material in an initial
stage with an anhydrous fused alkali at a fem-




perature above the fusion point of the alkali
and then in a secondary stage distilling the feed
oil under controlled conditions. -Our.:process
produces finished products -which have a low
neutralization value and which have exception-

ally good cast and high color stability. In ac-- .-
cordance with our process the feed material is

contacted in the liquid phase at approximately. .’
. is removed from the unit 3! by means of line

atmospheric pressure with an anhydrous caustic .
10
.. the waxy constituents contact bone charcoal.

molten alkali which may or may not’ be: mixed
with another anhydrous material - capable of

lowering its fusion point, but which does not E

change its chemical activity: - - Coe -

Our invention may be readily understood: by - .

reference to the attached drawings illustratihg
modifications of the same.  Figure 1:illustrates
the adaptation of our invention in the manufac-
ture of high quality refined waxes, while Figure
2 illustrates the adaptation:for the production of
high quality products from feed. oils. employing
a solvent extraction stage. Referring specifical~
ly to Figure 1, a feed oil,-which for the purpose
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to remove by means of line 36 2 bottoms prod-
uct. It is to be understood that distillation
tower 28 may comprise any number of towers
arranged in any desirable manner and that one
or more side streams may be segregated. 'The
overhead .waxy constituents removed by means
of line 29 are condensed in condenser 30 and
passed to sweater 31. A sweated waxy fraction

32 and passed through filtration unit 33 in which
A
refined high quality wax fraction is withdrawn

" from unit 33 by means of line 24 and handled

in any manner desirable.

Referring specifically to Figure 2, a feed oil,
which for the purposes of description is taken to
bea -petroleum  oil, is introduced into solvent
treating plant 89 by means of line 5f. In this
plant the 6il is contacted with a solvent of the
class which has a preferential selectivity for the

. relatively more aromatic constituents as com-

of illustration is assumed -to be a wax-contain--

ing - lubricating oil fraction, is introduced into

dewaxing plant 1 by means of feed line 2. Wax
plant | may comprise: any suitable number -of
units and be operated in any conventional man-
ner for the removal and segregation of a waxy
constituent fraction and for the production of
a satisfactory dewaxed oil. .The dewaxed oil
is withdrawn from plant [ by means:of line 3,
while the waxy -constituents are removed by
means of line 4 and introduced into storage tank
5. The waxy stock is withdrawn from storage
tank 5 and introduced into .furnace 6 for heat-
ing by means of line T and pump. 8. By means
of line 9, the heated oil is . withdrawn from-fur-
nace 6 and mixed with a fused alkali, introduced
‘by means of line 10, and the resultant mixture
passéd into mixer 11, For purposes of descrip-~
tion -the fused alkali is taken to be an anhy-
-drous- mixture of sodium hydroxide and. sodium
‘carbonate. -The mixture comprising waxy con=
‘stituents, fused sodium . hydroxide, and.sodium
‘carbonate is withdrawn from mixer {{ by means
of line 12 and introduced. into settling zone {3.
Settling zone 13 is so. designed .that the waxy
constituents. are in contact with a fused alkali
for an optimum time period at:the desired tem-
peratures. - The desired temperature in settling
-zone ‘13 is maintained by heating means-14-com-
prising lines. {5.and 6. - The fused alkali mix-
‘ture- is :withdrawn from - settling drum 13 by
means-of line {1 and recycled to the mixer as
described by means of recycle pump (8. Spent
fused alkali may be withdrawn from the system
by means of line 18, while fresh or make-up al-
kali may be introduced from make-up alkali
drum 20 by means of pump: 21 and line 22, The
desired . temperature is maintained in make-up
drum 29 by means of heating coil 23 which com-
prises lines 24 and 25. The . alkali-contacted
waxy constituents are withdrawn from setiling
zone (3 by means of line 26, passed through

‘furnace 21, and introduced into distillation :

‘tower 28. Under certain conditions it may be
desirable to remove the waxy constituents from

‘pared to the relatively more paraffinic constitu-
ents.  For purposes of description it is assumed
that the solvent comprises phenol, which is in-.
troduced by means of line 52. Temperature and
pressure ccnditions. are adjusted to secure the
formation of & rafiinate or relatively high paraf-

- finic phase which is-withdrawn from the system
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the system by means of line 85. These removed

constituents may be handled in -any manner de-
sirable and further refined by sweating .and
-filtration. .-However, in general it is preferred
to  distill the waxy: constituents as desctibed.

Temperature and pressure conditions. of distilia~:
iion: tower 28 ‘are: adapted. to-remove overhead -

-by means of line 29 the desired products, and

70-
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by means-of line §3, and a highly aromatic sol-
vent extract phase which is withdrawn by means
of .line 54. It is to be understood that solvent
treating plant 50 may comprise any suitable
number . of stages or may comprise conventional
solvent countercurrent treating towers. The op-
eration may be conducted and operated in accord-
ance with conventional methods. The solvent ex-
tract removed by means-of line 54 is introduced
into solvent recovery unit 55 in which the solvent
is removed by means of line 56 ang preferably
recycled while- a -solvent free-extract oil is re-
moved by means of line 57 and passed to storage
tank 58. The solvent-free extract is withdrawn
irom storage tank 58 and introduced into furnace
-59: by means of line 60 and pump 6. The oil is

5 heated in furnace $9 and withdrawn by means of

line 62; and then mixed with an anhydrous fused

“alkali-which is introduced by means of line 63.

.The resultant mixture is then introduced into
‘mixer-64. . For purposes of description the fused
-alkali ‘is -taken -to-be an anhydrous mixture of
sodium- hydroxide-and- sodium carbonate.  The
mixture comprising the solvent extract, the fused
.sodium-hydroxide and sodium carbonate is with-
.drawn from mixer-64 by -means of line 65 and
introduced into settling zone 66. Settling zone 66
is designed so-that the-solvent extract is in con-
tact with the fused alkali for the desired time
period at the optimum temperature, The desired
temperature in settling zone 66 is maintained by
heating means-61.- The fused alkali mixture is
withdrawn from settling zone 66 by means of
line 68 and, by means of pump 69, it is recycled
to line 62 where it is mixed with the oil withdrawn
from furnace 59. Spent fused alkali may be with-
_drawn from, the system by means of line 70, while
fresh or make-up alkali may be introduced from
make-up alkali drum: 11 by means of pump 12'and
-line 13. The desired temperature is maintained
/in make-up drum T{ by means of heating coil ar-
rangement:- 14. The alkali-contacted solvent ex-
tract is withdrawn from settling zone 86 by means
-of line 15, and -may be withdrawn from the sys-
_tem’ by means of line 76 and further refined in
-any.desirable manner, -However, it_is preferred
,._t;o:pass -the alkali-contacted solvent extract oil
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through furnace 77 and then to distillation tower
78. Temperature and pressure conditions of dis-
tillation tower 78 are adapted to remove overhead
by means of-line 19 the desired products and to
remove by means of line 80 a bottoms product.
Distillation tower 78 may comprise any number
and arrangement of fractionating or distillation
means. )

The process of the present invention may be
widely varied. The invention essentially com-
prises contacting feed materials in the liquid state
with an anhydrous fused alkali at a temperature
above the fusion temperature of the alkali, In
accordance with the preferred meodification of
the invention, the alkali-confacted feed material
is then distilled in a secondary stage. The proc-
ess may be adapted to the treatment of any feed
cil. The invention, however, is particularly suited
for the processing of petroleum hydrocarhons
such as light naphthas, kerosene . fractions,
cracked naphthas, and heating oil fractions. The
invention is especially suitable for the production
of high quality refined waxes and for the produc-
tion of high quality refined products derived from
sclvent extracts, particularly phenol extracts.

Although any anhydrous fused alkali may un-
der certain conditions be employed, we prefer to
utilize anhydrous alkali metal hydroxides, such

as sodium hydroxide and potassium hydroxide.

An especially desirable treating agent comprises
a mixture of sodium hydroxide and potassium
hydroxide, particularly when the concentration
of the sodium hydroxide is in the range from
about 25% to 85%. In general, the most satis-
factory operation is secured when the sodium
hydroxide, potassium hydroxide mixture com-
prises from 45% to 55% of sodium hydroxide.
Other desirable alkali mixtures comprise sodium
hydroxide admixed with various anhydrous in-
organic salts which are capable of lowering the
fusion point of the sodium hydroxide. Particu-
larly desirable salts are sodium carbonate, sodium
sulfide, sodium bromide, sodium iodide and so-
dium suifate. An especially desirable alkali mix-
ture utilizing sodium hydroxide comprises a mix-
ture of sodium hydroxide and anhydrous sodium
carbonate. When employing this mixture, it is
desirable to use at least 75% sodium hydroxide,
preferably from 85% to 95% sodium hydroxide.
A particularly desirable mixture comprises 92%
sodium  hydroxide and 8% sodium carbonate.
The alkali should be substantially anhydrous and
in no instance is it desirable that the moisture
content of the treating alkali or alkali mixture
exceed about 2.0%. In general, the moisttire con-
tent of the alkali treating agent should be below
about 0.5% and should preferably be anhydrous.

The time of contact between the fused anhy-
drous alkali mixture and the oil will depend pri=
marily upon the intimacy of contact attained be-
tween the oil and alkali- mixture and to some
extent upon the temperature at which the oil is
treated. However, when treating a feed oil de-
rived from a naphthenic crude and which boils
in the range above about 500°.F., it is preferred
to contact the same for g pericd of from 5 to 25
minutes, preferably from 10 to 20 minutes, at
a suitable temperature ranging between 370°. F,
and 700° F., preferably from about. 500° F. to
550° F. When treating a kerosene fraction: the
time of contact should preferably be from 5 to
15 minutes at a temperature in the range from
370° P. to 450° F., whereas waxy constituents
should be contacted for a time period from 10
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to 20 minutes at a temperature in the range from 75

3

about 400° P. to 700° F., preferably at a tem-
perature in the range from about 500° F. to 550°
F, - Bolvent extracts, such as phenol extracts, are
treated under conditions which depend to a large
extent upon the character of the solvent extract.
Relatively high boiling- extracts are contacted
for from 5 to 20 minutes at a temperature in the
range from about 400° P, to 600° F. When very
intimate mixing of the oil and alkali are obtain-
able, improved results may be obtained when em-
ploying times of contact considerably less than
5 minutes. The pressure employed should be at
least sufficient to maintain the feed oil in the
liquid state and in general the operation is con-
ducted at about atmospheric pressure. However,
when oils such as naphthas and kerosehes are
being treated, pressures as high as about 10 to
15 atmospheres must be employed due to the
high vapor pressure of the oil at the treating
temperature.

The quantity of anhydrous fused alkali used
per volume of feed material will vary consider-
-ably dependihg upon the feed oil being treated
and the particular alkali or alkali mixture em-
ployed. = Usualiy the quantity of fused alkali
utilized will vary in the range from about 0.1 to
3.0 volumes of alkali per volume of feed material.
In general it is preferred to employ from 1.0 to
1.5 volumes of anhydrous fused alkali per volume
of feed material. The alkali treated feed mate-
rial, after separation from the alkali in accord-
ance with the preferred modification of the in-
vention, is then heated and discharged prefer-
ably into a vacuum distillation unit in which
temperature and pressure conditions are adjusted
to remove substantially the entire quantity over-
head. '

In order to further illustrate our invention the
following examples are given which should not
be construed as limiting the same in any man-
ner whatsoever.

EXAMPLE 1
A crude residuum derived from.a Texas crude
was dewaxed utilizing propane as a dewaxing

solvent. . The slack wax produced had the follow-
ing inspections:

Melting point, ° F.___________________.___ 118
Expressible oil and moisture!, per cent___ 11.67
Gravity, A P I ____ . _____ 41.5
Initial boiling point, ° F. (10 mm. Hg) ____ 390
Final boiling point, ° ¥, (10 mm. Hg)_.___ 572

1 As determined by the A. 8. T. M. test D308-29r.

One volume of this slack wax was then inti-
mately contacted with about 0.8 volume of a
molten caustic alkali reagent consisting of 92%
NaOH and 8% Na2COs3 by weight (fusion point
about 510° F.) for about 10 minutes at a tem-
perature of 550° F'. ‘'The apparatus consisted of
a closed vessel provided with a mechanical stirrer
and heated by means of a gas fame. After
settling and separating the wax from the reagent
the caustic treated wax was charged to a vacuum
still and distilled into a cut equivalent (in
volume) to the first 80% of the charge to the

fusion. pot. The distillate had the following
properties; ’

Gravity, *A. P. T ____ 41.9
Melting point, °F__.__ . ___ . _ 112
Expressible oil and moisture, percent_____ 11.64
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The distillate was subseéquently sweated to pro-
duce & wax with the following characteristics:

Melting point, P e 122
Color, Saybolt.__. ...
Colorhold1 Saybolt (302° F, for 16 hrs 1n

" presence of copper Strip) oo ccmmmec 17

1 Qolorhold test (16 hours at 302"
wax is filtered ‘through filter paper into.a test tube. “A
clean, dry and _polished copper strip one-half inch by two
inches is immersed completely in the wax.and the wax is
then heated in a bath at 302° ¥. for 16 hours.
end. of this period the wax is filtered.through paper and
its color determined in a Saybolt colorimeter at 160° T,

- In another operation, similar slack wax which
;had not been treated -with fused 'alkali was

vacuum distilled into .a similar cut having the :

following properties: : ) .
Gravity, °A. P. T i

415
Melting point, °F__ - l____..._ 114
Expressible oil and moisture, percent _____ 141
Color, Tag-RobINSONmmcmemm Ll 20 12145

This distillate was subsequently treated with

four pounds of sulphuric acid per barrel, and

was then. soda neutralized, water washed, dried

and sweated. The followmg tests were obtained .

on the sweated wax:

Melting point,:° _,___________________;_; 126

Color, Saybolt___ I _—

Colorhold, Saybolt (302° F. for--16 hrs. m :
the presence of copper strip) ... —14

It is to be noted that the stability of the waxes
produced -in accordance with the conventional
methods. of acid treatment, soda neutralization,
sweating, and percolation through bone char, are
definitely inferior with respect to the.stability
of the waxes produced in accordance with the
present process. ’

EXAMPLE 2

A representative sample of a parafﬁn dlstﬂlate
derived from a Panhandle crude was dewaxed
in a propane solution to yield a slack wax hav-
ing the following properties:’

Gravity, °A. P. I.__'________--___;___'_-'____ 41.9
. R V'acuum Engler

(10 mm. Hg)

IBP, °F i 383
FBP, °F _______ - 586

This slack wax was treated w1th fused caustic
as described in Example 1. - The treated wax was
redistilled into 2 97% overhead cut; the distillate
possessed the following characteristics: ~

Gravity, A P L e 42.3
‘Melting point, °F _— 1175
Color, Tag-Robmson---,-;,,________,__'_ 19,

At the |

wt

. ).—60 cc. of molten
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- -A similar wax which had not been treated with

" fused alkali was. vacuum distilled into one cut

consisting ‘of 97% of the slack wax. The dis-
tillate had the following characteristics:

Gravity, °A.P. L. 425
Melting point, °F. S o= 113
Color, ‘Tag-Robinson - 15Y,

_-After acid treatment, soda neutralization,
water washing and drying, the wax was sweated
to produce a crude scale wax having the-follow-
ing properties:

Melting point, P e 126
Percent scale, based on slack wax. -~ 36.2
Color - after percolation ~through bone
“charcoal, .Saybolb - . 28
Colorhold, Saybolt (302° F. for 16 hrs. in
presence of copper Sbrip) oo —19

It will be noted from the above data that the
wax produced from the Panhandle wax distillate
by either of the two caustic fusion methods was
distinctly superior with respect to color stability
to the wax produced by the acid treatment.

EXAMPLE 3

~ In -an operation (A) a phenol extract was in-
timately contacted with about 1.5° volumes of
molten - caustic alkali consisting of 52% NaOH
and 8% Na2CO03 by weight (fusion point about
:510° F.) for about 10 minutes at a temperature
of 550° F'., the phenol extract having been secured
by extracting a Coastal oil which had been redis-
tilled over caustic in a battery of shell stills and
which had a Saybolt viscosity of 160 at 100° F
and a neutralization value equivalent to 0.06 to

0.3 milligram of potassium hydroxide per gram

40
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ThlS distillate was then sweated to produce a -

wax having the following characteristics:

Melting point,i°F_______;_________;____'_ - 130
Percent yield, based on slack wax_____.... - 41.0
Color after percolation through bone :
charecoal, Saybolt - ool 28
Colorhold, Saybolt (302° F.). for 16 hrs in ’» ;
presence of copper strip__ ... —14

In another operation the same distillate from
the fused alkali treated wax was acid treated,
soda neutralized, water washed and dried prior

to sweating.: "The sweated wax had the followmg :

properties:
Color after pelcolatlon through bone chal- :

-60

65

70

‘placed in a sample bottle.
Jieated- inan oven at 250° .

‘of oil. ‘The apparatus consisted of a closed ves-
sel provided with a mechanical stirrer and heated
by means of a gas flame. After settling and sep-
arating the oil from the reagent, the caustic
treated oil was charged -to a vacuum still and
distilled into finished overhead fractions hav-
ing the following properties:

Vis. at 100° F.,, 8. 8. U 269

Vis: at 210° F., S. S U . 37.6 43.4
Color, Tag- RODINSON -5 oo 2oaoromioe oo 17 1414
Colorhold ! (16 hrs. at 250° F.) -

NS0T e e il 1234 931
Neutrahzatlon value ...................... 007 .02

B 100107 hold test (16 hours at 250° F.).—T75 ce. of oil is
The unstoppered bottle is

for 16 hours. - After the
sample is cooledto room -temperature its color is de-
tormined in a4 Tag-Robinson colorimeter.

In another operation (B) a volume of extract
secured by phenol extracting approximately 900

vis./100°- F', Coastal oil and which had a neu-

tralization value equivalent to 0.1 to 0.3 milli-
gram of potassium hydroxide per gram of oil was

Aintimately contacted with about 1.5 volumes of a

molten caustic alkali reagent consisting of 51%
NaOH and 49% KOH by weight (fusion point
about 369° F.) for about 10 minutes at a tempera-
ture of 550° F'. The oil was subsequently treated

as in operation A, the finished fractions having
the following properties:
Vis.at 100°F., S, 8. U.| 285| -836|-1681| 3280| 5500| 948015006{22246
Color, Tag- Robinson. |15 14341128 3 3 3} 4
- ‘Colorhold (16 his. at A1) 14 14 04 100) 035
250° F.), Tag- Rob- . -
inson..__ . ... e} 103 103411034 734]. 93sl 73| 94| 3

coal, Saybolt : 25 -
Colorhold, Saybolt (302° F. for ‘16 hrs. in ]
0 75

_-presence of copper strip)__;_;;,_;_____,_,_-,1,

In a further operation, (C), an extract having
a neutralization wvalue equivalent to 1.3 milli-
grams of potassium ‘hydroxide per gram of oil,
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which was obtained by treating gas oil free total
Coastal rerun distillate equivalent to 45% of the
crude with 2009 of 97% phenol at 180° F. with
49, water injection, was treated by (1), conven-

tional rerunning over caustic, and (2) counter- -

current agueous caustic extraction at elevated
temperatures followed by rerunning.
The results of these observations were as fol-
lows:
OPERATION I

Tests on overhead fractions from vacuum distilla~
tion of phenol extract rerun over caustic

Gravity, °CA. P. 1. ...

17.9

Color, Tag-Robinson__......_.
Colorhold (16 hrs. at 250°

Tag-Robinson....____.__._._.
Neutralization value_...._...

OPERATION II

Tests on overhead fractions from vacuum distilla-
tion of caustic extracted phenol exiract

Gravity °A. P. T __________._ 7.1} 157 | 14.3 | 13.0 11.6
Vis.at 100° ¥., 8. 8. U 201 T/ O IR S
Vis.at 210° F., 8. 8. U oo oo 61.8 1 87.1¢ 128.9
Color, Tag-Robinson 11 1044 9 5
Colorhold (16 hrs. at 250° F.),

Tag-Robinson______________ 2 Y 2 134 2
Neutralization value._.._._._ 0.031 0.05] 0.02) 0.05 0.02

In addition, tests are shown on the following
oils obtained by treating an extract (blend of ex-
tract having a neutralization value equivalent to
0.08 milligram KOH per gram oil obtained from
phenol treating Coastal pale oils of approximate-
Iy 100, 250, and 900 viscosity at 100° P.) with 10
Ibs. of 989% Ha2SOs per barrel of oil, soda neu-
tralizing and distilling in an iron pot still:

Vis.at 100°F., 8. 8. U.__________.____.__ 112 734 [1188

| 388
1444 1234

Color, Tag-Robinson_______._.._______.._ 1134 1034
Colorhold (16 hrs. at 250° F.), Tag- k
RODINSON oo oo 5] 15| 1.0 78

From these operations it is apparent that ex-
tracts produced in accordance with the methods
of aqueous caustic extraction at elevated tem-
peratures and conventional distillation over agn
excess of caustic, or acid treatment followed by
distillation would require additional chemical
and physical treatment to render them color
stable, whereas extracts produced in accordance
with our method are color stable and require no
further treatment.

EXAMPLE 4

The charge stock employed in this operation
comprised a reduced cracked naphtha having the
following properties:

Gravity, cA. P. I __ o ____ 40.2
IBP, © P e 289
FBP, ® P e 477
Copper NO—— e 1.0
Sulfur (lamp), percente . _.__. 0.05

One portion of this naphtha was treated with
about 0.8 volume of molten caustic alkali reagent
consisting of 51% NaOH and 49% KOH by
weight (fusion point about 379° F.) for about 10
minutes at a temperature of 410° F. under pres-
sure of about 10 atmospheres. The apparatus
consisted of a closed vessel provided with a me-~
chanical stirrer and heated by means of a gas
flame. After settling and separating the naphtha
from the reagent, the caustic treated naphtha
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was charged to a vacuum still and distilled into
an overhead cut amounting to 95% of the charge
to the fusion pot. The properties of this distil-
late are tabulated in Table A below.

A second portion of the reduced cracked
naphtha was treated with 3 pounds of 98% HaSO«
per barrel of naphtha. After separating and re-
moving the sludge, the acid treated naphtha was
subjected to a water wash, a caustic wash, then
another water wash, and (finally) it was distilled
into an overhead cut amounting to 95% of the
charge to the acid treater. The properties of this
finished distillate are also presented in Table A
below.

TABLE A
Distillate| DiStillate
from
naphthg | Bephtha
treated | treatod
with | ~ith
acia | fused
caustic
Gravity, °A. P. T 42.5 42.8
Distillation:
L B. P, OF e 289 286
F. B, P, O o mn 400 388
10% 0ffat, ® F oo 299 297
50% off at, © B e 316 312
95% offat, ° F______..__ 376 366
Standard heat color ! (16 hi :

Saybolt_ ... . ______._. +8 +20
Direct oxidation color, Saybo —4 421
Sunlight stability color, Saybolt:

2-DOUTr @XPOSUTe . o oo oo +6 +17

4-hour exposure_.___.___ —5 4164
Octane number, A. S. T, M_ 68.2 70.1
Sulfur (lamp), pereent oo oo 0.017 0.015

18tandard heat color (16 hours al 212° F.).—100 cc.
of oil are placed in a bath at 210° ¥. During the first
half hour of the test the stop;)er is left off the bottle
and during the remaining 15% hours of the test the
bottle is kept stoppered. If any evaporation occurs the
logs is made up by the addition of maphtha having a 30
color. The color is determined before and after the test
by means of a Saybolt colorimeter, .

It will be noted that, with respect to color sta-
bility and octane number, the fused-caustic
treated product is superior to the acid treated
product. Attention is also called to the fact that
the fused caustic treatment effected about the
same drop in sulfur content of the naphtha as
did the acid treatment, the latter being consid-
ered- a particularly good means of lowering the
sulfur content cf oils. The fused alkali treat-
ment produced an oil that was sweet to the doctor
test. This result is secured when -ireating
naphthas boiling in the motor fuel boiling range.

EXAMPLE 5

A high-sulfur kerosene distillate derived from a
West Texas crude was employed as the ¢harge
stock in -this operation. After being caustic
washed for removal of hydrogen sulfide, this dis-
tillate had the following properties:

Gravity, A P. T _ 43.7
Distillation:
IBP, ® P e 318
FBP, ® P e 547
10% off at, ® P i 367
509% off at, ® P o 423
95% off at, © P _ 531
Color, Saybolt .. +15
Coprer NO o 33
Silver No— oo 27.0
Sulfur (lamp), per eenb_________________ 0.11

A portion of this kerosene distillate was treated
with about 0.8 volume of molten caustic alkali
reagent consisting of 929% NaOH and 8% Na2CO3
by weight (fusion point about 510° F.) for about
10 minutes at a temperature of 550° F. The ap-
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paratus consisted of a closed vessel provided with
a mechanical stirrer and heated by means of a
‘gas flame. After settling and separating the
kerosene from the reagent, the caustic treated
kerosene was charged to a vacuum still and dis-
tilled into a 95% overhead cut based on the
charge to the fusion pot. - The properties of this
distillate are tabulated in Table B below.

Another portion of the high-sulfur kerosene
distillate was treated with 5.0 pounds of 98%
H2804 per barrel of oil. After settling and re-
moving the sludge from the oil, the latter was
doctor sweetened and distilled into a 95% over-
head cut based on the charge to the acid treater.
This distillate was doctor sweetened again; after
which, it was water washed and dried. ‘The prop-
-erties: of the oil thus treated are tabulated in
Table B which follows:

TABLE B
Distillae | Distillate
from X 3
Eerosene &%St%%e
treated with fused
| with ‘acid | oaustic
Gravity, °A, P. 1. 4.2 43.9
Distillation: .

-I B, P, °F 330 | 327
F.B. P, OF el 520 517
10%, off at, °F.._ 367 362

. 418 413

506 504

3 427 +27

Direct oxidation color, S8YDOIb.. - - =9 +26
Copper No. after redistilling oil, prior to

final sweetening. . 0.1

Silver No__ . 10.0 2.0

Sulfar (lamp), pereent . ... . l_____lo.l .04 .09

The above data show that fused caustic treat-
ment of kerosene distillates produces an oil su-
perior, as judged by -color stability and silver
number, to similar oils produced by the.conven-
tional method of acid treating, followed by doc-
tor sweetening, distilling and then resweetening.
It will be noted particularly that the fused caustic
treatment followed by distillation substantially
sweetened the oil, effecting a reduction in copper
number of the oil from 33 to 0.1. The copper
number is a measure of the amount of mercaptan

sulfur present in the oil.

The process of the present invention is not to
be limited by any theory or mode of operation but
only by the following claims in which it is desired
to claim all novelty 1nsofar as the prior art per-
mits.

We claim: : ’

1. A continuous process for the productmn of
color stable waxes from crude slack wax com-
prising the steps of subjecting the liquid slack
wax to intimate mixing with a liquid anhydrous
molten caustic alkali at a temperature -above the
fusion point of said alkali, separating and remov-
ing the liquid treated wax from the alkali, re-
cycling the molten alkali to the wax-alkali-mixer,
reheating and distilling the lquid slack wax into
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a suitable fraction under mild thermal conditions,
sweating the resultant distillate to yield a scale
wax -of suitable -melting point, and percolating
the sweated wax through bone charcoal for the
production of the required color.

2. A continuous process for the production of
color stable waxes from slack wax comprising the
step of subjecting liquid slack wax to intimate
mixing with a liquid anhydrous molten caustic
alkali at a temperature above the fusion point
of said alkali, separating and removing the liquid
treated wax from the alkali, recycling the molten
alkali to the wax-alkali mixer, reheating and dis-
tilling the wax into suitable fractions under mild
thermal conditions, acid treating, soda neutraliz-
ing, water washing, drying, and sweating the re-
sulting distillate to a suitable melting point, and
percolating the sweated wax through bone char-
coal for the production of the required color.

3. A process in accordance with claim 1 in
which the anhydrous molten alkali is a mixture
comprising about 20% to 100% caustic soda and
about 80% to 0% caustic potash.

4. A process in accordance with claim 2 in
which the anhydrous molten alkali is a mixture
comprising about 20% to 100% caustic soda and
about 80% to 0% caustic potash.

5. A process in accordance with claim 1 in
which the anhydrous molten alkali is a mixture
comprising about 75% to 100% caustic soda and
about 26% to 0% sodium carbonate.

6. A process in accordance with claim 2 in
which the anhydrous molten alkali is a mixture
comprising about 75% to 100% caustic socda and
about 256% to 0% sodium carbonate.

7. A method of treating slack wax to obfain
a. purified wax comprising the steps of intimate-
ly confacting molten slack wax with anhydrous

- molten alkali at a temperature above the fusion

point of said alkali but no higher than 550° F.,
subsequently removing the liquid wax from the
alkali and vaporizing said wax to obtain a dis-
tillate fraction.
~ 8. A method in accordance with claim 7 in -
which the molten wax is contacted with a mixture
of sodium hydroxide and sodium carbonate for
approximately 10 minutes.

=9. A method of treating slack wax to obtain
a purified wax comprising the steps of intimate-
ly contacting liquid slack wax with anhydrous
molten alkali-at a temperature above the fusion
point of said alkali but no greater than 550° F
settling the mixture, separating and removing
treated wax from the alkali and subsequently
vacuum distilling said wax to obtain a distillate
fraction. .

10. A method in accordance with claim 9 in
which the method is continuous and the alkali
removed from the settling step is recycled to the
contacting step.

REUBEN F. PFENNIG.
CLAUDE R. DAVIS.



