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The present invention relates to the prepara-
tion of saturateq higher fatty acids having im-
proved color and color stability,

For many uses to which higher saturated fatty
acids are put, it is essential that the fatty acids
bossess a light color and that the color be stable
over long periods of time. Patty acids for such
uses are commonly produced by the fractional
distillation of hydrelyzed animal and vegetable
oils, or from waste products resulting from the
processing of such oils. As first produced, these
fatty acids have a fair degree of whiteness but
are not sufiiciently light in color to be used for
many indusfrial applications. Tt is essential,
therefore, to improve the initial color of these
fatty aecid products.

While the fatty acids initially produced by dis~
tillation may have a fair color, this color rapidly
deteriorates on storage and the product after a
reasonable storage period bossesses such a poor
color that it can be used only for uses which
command a low price,

This degradation in color is apparently caused
by certain color forming bodies which are pres-
ent in the fatty acidg initially, but which are
colorless at that point. Upon exposure to air
and light these color forming hodies are converted
into compounds which are colored and which
thus color the entire body of fatty acid.

Tt is essential, therefore, to treat these fatty
acid products not only to improve their initial
color, but to give the fatty aeid products color
stability for g long period of time.

Heretofore the improvement in color of fatty
acids and fatty products has been accomplished
by various bleaching methods, prinecipally by
means of the use of various bleaching agents
such as the bleaching earths, activated carbon,
and the like. These methods have been subject
to various disadvantages. The bleaching agents
employed are relatively e pensive and in their
use they entrain considerable quantities of the
fatty acids being treateg thereby reducing the
yield of products obtained.

Some attempts have been made to use sulfuric
acid in the purification of fats and fatty products.
For example, British Patent 2,356 of 1868 refers
to the use of sulfuric acid as an adjunct to the
ordinary fuller’s earth bleaching treatment. This
patent describes the use of from 3% to 5% of
strong sulfuric acid as g rreliminary to fuller’s
earth bleaching. No conditions of treatment are
given, and the treatment apparently is not par-
ticularly efficacious inasmuch as it serves only
as a preliminary to the usual fuller’s earth treat-
men$. Moreover, the quantity of sulfurie acid
employed is excessive from a cost standpoint, In
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addition, the operation is clearly a two-phase
system which is very inefficient. The U. 8. patent
to Kraft, 153,350, likewise describes the use of
sulfuric acid in the treatment of stearin. In this
Instance, however, the sulfuric acid has been
employed in the form of dilute acid and the
operation is likewise an inefficient two~phase sys-
tem. Moreover, the details of the process are
not described in the patent. U. 8. patent to Huff,
2,434,699, describes a process of overcoming the
disadvantages previously encountered in the use
of sulfuric acid for the treatment of fatty ma-
terials containing saturated and unsaturated
fatty acid bodies. The Huff patent is concerned
with a method ©of producing a liquid sludge in
such a treatment as compared with a solid sludge
ordinarily produced. The Huff process involves
the use of a mixture of sulfuric and phosphoric
acld and is a two-phase process operated at low
temperatures.

It has now been discovered that it is possible
to treat higher saturated fatty acids by a con-
trolled sulfuric acid treatment such that the
initial color is improved and such that the color
stability of the product is very materially en-
hanced.

It is therefore an object of the present inven-
tion to provide a novel process of treating higher
saturated fatty acids with sulfuric acid under
controlled conditions to improve the initial color
and to improve the color stability of the fatty
acids.

It is also an object of the present invention to
provide a process of producing saturated higher
fatty acids which retain their characteristic ini-
tial color and high temperature color stability to
& marked degree even after long storage in the
flaked form in air.

This improvement of the coler and color sta-
bility of saturated higher fatty acids is readily
accomplished by heating the fatty acid at a high
temperature with sulfuric acid, washing the re-
sulting acid mixture with water to remove the
sulfuric acid, and then distilling the fatty acid.
The sulfuric acid employed is concentrated sul-
furic acid such as 66° Baumé acid, or higher con-
centration acid. It is employed in g quantity of
from 1-3% by weight of the fatty acid. The tem-
perature of treatment is within the range of
approximately 150-175° C. and the time period
may be varied from 2 to 6 hours. In this tem-
perature range and with this quantity of sulfurie
acid a homogeneous single phase is obtained
which is extremely efficient for the treatment of
the fatty acids.

The treatment involves the admixture of the
sulfuric acid with the fatty acid in a liquid con-
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dition. In the case of fatty acids which are liquid
at normal temperature, the sulfuric acid may be
added at room temperature. In the case of the
higher melting fatty acids, these may be melted
and the sulfuric acid added thereto. The result-
ing mixture is then heated to temperatures within
the range mentioned above and agitated for the
time period described. Following the treatment
the mixture is cooled to about 100° C.-and then
washed with water until the sulfuric acid has
been removed. The product is then dried and
subjected to distillation. The product obtained
upon distillation is much improved in color, in

color stability on aging, and in color stability on

heating to 205° C.

Tn the following examples the Coleman Junior
Spectrophotometer was used for the determina-
tion of the color of the samples. Color of the
samples was determined at five wave lengths—
400, 425, 450, 475, and 500 millimicrons. The
color values are stated in “percentage transmit-
tance” compared with distilled water values=100
at each of the wave lengths. Thus, for example,
a tube of distilled water was placed in the instru-
ment and the instrument was adjusted such that
the reading was equal to 100% at that wave
jength. Then the distilled water tube was re-
moved and the fatty acid sample was placed in
the instrument. The instrument reading was
then recorded as a measure of the fatty acid color
at that wave length. The instrument readings at
the five wave lengths were then averaged numeri-
cally and this average figure was designated as
the color value in these examples.

In the heat stability test the color of the sample o

was frst determined and the color value was
recorded. The melted sample was then poured
into a 50 ml. Nessler tube and heated for 2 hours
at 205° ¢. The color of the heat treated sample
was again determined in the Spectrophotometer
and the value was expressed as the color value
after heating.

The storage of the fatty acid samples for the
tests after 1, 2 and 4 weeks was accomplished by

flaking the fatty acid samples and then storing

them in glass bottles with free exposure to the air.
These samples were tested at intervals for color
stability both before and after heating at 205° C.

Exzample 1

Four hundred parts by weight of commercial
palmitic acid (90% palmitic acid) having a color
value of 60 (before heating) and 13 (after heat-
ing 2 hours at 205° C.) were melted and 4 parts
by weight of 66° Bé. sulfuric acid were added.
The mixture was heated for 2 hours at 150° C.
and then gradually cooled to about 100° C. The
mixture was then washed with 4 portions of warm
distilled water, the melt was dried in vacuo, and
- gistilled without fractionation. Color stability
was then tested and the results in color values are
given in the following table:
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Example 2
Example 1 was repeated on the same starting

material and the color values are those indicated
in the following table:

Treated Flaked Product
Before and |—————
Treating | Freshly 1 10
Distilled | ook | Weeks
Asmelted. - ccooooeerem oo 60 83 84 78
CAfter heating 2 hours at
2052 Chneccccr e 13 69 61 53
Ezample 3

Five hundred two parts of melted commercial
palmitic acid (color values=60 before heating,
13 after heating) and 5 parts of concentrated sul-
furic acid were heated for 4 hours at 150° C. and
then cooled to about 100° C. The mixture was
then washed with warm water to remove the acid,
dried in vacuo, and distilled without fractiona-
tion. Color and color stability of the resultant
product in terms of color values is given in the
following table:

Treated Flaked Product
Before and
Treating | Freshly 1 2
Distilled | yeek | Weeks
Asmelted oo oaoooiem o 60 82 84 82
After heating 2 hours at
206° C . i 13 67 60 60
1
Ezxample 4

1100 parts of a commercial distilled stearic acid
(90% stearic acid) were heated with 1 part by
weight of concentrated sulfuric acid for 2 hours
at 150° €. The melt was then washed with warm
water, dried in vacuo, and distilled without frac-
tionation. Color stability of this product was
determined and the values are reported as fol-
lows in terms of color values:

Preated Flaked Product
Before and |
Treating F_reqh]y 1 2
Distilled | week | Weeks
Asmelted .o 48 72 73 74
After heating 2 hours atb
205° C. oot 1 46 48 50
Example 5

One hundred parts of a commercial grade of
saturated fatty acids (55% palmitic—45% stearic
acid) were heated with 3 parts by weight of con-
centrated sulfuric acid for 2 hours at 150° C.
The melt was then washed with warm water,
dried in vacuo and distilled without fractionation.
The color stability of this product was determined
and the values are reported below in terms of
color values.

65
Flaked Product Treated
Before | ad Before and | FOReC
Treating | Freshly 1 2 4 Treatment | Freshly | (1 yeek)
Distilled | waelc | Weeks | Weeks Distilled
70 Asmelted. oo oeooooooo- 5 55 56
As melted.__-------- 60 84 81 84 83 Afterheating 2 hoursat 205° C._... 0 42 40
After heating 2
hours at205° C_.-- 13 62 70 52 54

Control: -
Freshly distilled and untreated, 77.
“Freshly distilled and untreated, heated 2 hours at 205° C., 39.

The process is applicable fo higher saturated
fatty acids in general. Those derived from ordi-

75 nary animal and vegetable fats and oils will con-~
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tain from about 8 to about 22 carbon atoms, The
brocess may be applied to isolated saturated fatty
acids, to selected fractions of the saturated fatty
acids derived from the fats and oils, or to the
complete mixture of saturated fatty acids occur-
ring in a fat or oil. It will be apparent that other
variations may also be made in the process with-
out departing from the spirit of the invention.

We claim as our invention:

1. Process of treating higher saturated fatty
acids which comprises mixing from 1% to 3%
by weight of concentrated sulfuric acid with the
fatty acid, heating the mixture to a tempera-
ture within the approximate range of 150-175°
C. for a period of from approximately 2 to 6
hours, thereafter washing the mixture with water
to remove sulfuric acid, and distilling the residue
to recover the fatty acid.

2. Process of treating higher saturated fatty
acids which comprises mixing the fatty acid with
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approximately 19 by weight of concentrated
sulfuric acid, heating the mixture of fatty acid
and sulfuric acid to a temperature of about 150°
C. for about 2 hours, washing the mixture with
water to remove the sulfuric acid, and distilling
the residual fatty acid.

DAVID E. TERRY.

DONALD T. WARNER.
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