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This invention relates to a method for the 
partial separation of various melting point ma 
terials from mixtures thereof and more particu 
larly to the concentration of higher melting 
point materials from lower melting point mate 
rials in a mixture thereof. It is, in a sense, a 
fractional solidification and separation by the 
aid of an emulsion whereby separation is facili 
tated. It is a continuation-in-part and modifi 
cation of the invention disclosed in my copend 
iing application, Ser. No. 274,412, filed May 18, 
i939, and entitled “Separation of different melt 
ing point materials.' 
As set forth in the foregoing application, I 

have discovered that I can obtain a highly ef 
fective separation of mixtures of materials hav 
ing different melting points by forming an emul 
sion of Such a mixture with a non-solvent fluid 
and thereafter cooling the emulsion to such a 
temperature that One of the materials to be 
separated becomes filterable or separable by 
liquid-Solid Separation from the other. The 
non-solvent fluid Surrounds the crystals or solid 
particles and the iquid particles and produces 
a free-filtering, free-draining, and free-settling 
System. then separate the liquid from the Solid 
material and thereafter separate out the non 
Solvent fluid. 

It is Well known that vegetable oils such as 
Soybean oil are mixtures of the glycerides of 
higher fatty acids, some of which are saturated 
and some of which are unsaturated. The glyc 
erides of the more unsaturated acids, particu 
larly linoleic and linolenic acids, are valuable 
as drying oils; they have melting points that 
are comparatively low and are below the freez 
ing point of water. The glycerides of other acids 
such as palmitic and stearic acids, which are 
saturated, and oleic acid have a much higher 
melting point and are commercially known as 
the Saturated or non-drying oils and are useful 
primarily in the production of soap. 
A typical approximate analysis of a mixture 

of soybean fatty acids as described in "Chemical 
and Metallurgical Engineering,' volume XLII, 
No. 9, September, 1940, page 618 is as follows: 

Fatty acids in soybean oil Weight M. P. 

- Percent C. 
Paimitic acid (C16, saturated).------------------- 8 61.8 
Stearic acid (C13, Saturated)--------------------- 5 68.8 
Oleic acid (Cs, double bondi) ------ - - 27 5.4 
Linoleic acid (C18, 2 double bonds).------------- 57 - 
Linolenic acid (C18, 3 double bonds).------------- 3-------- 

- 
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The melting points of the several fatty acids 
above referred to are taken from Perry's "Chem 
ical Engineers' Handbook' (1934 edition). 
The separation of the relatively more satu 
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rated and relatively more unsaturated fatty 
acids or fatty acid glycerides from a mixture 
thereof is of considerable importance from the 
commercial standpoint in order that the objec 
tionable qualities of one group do not influence 
the highly desirable qualities of the other group. 
In the past, such separation has been accom 
plished principally by distillation procedures; 
however, partial decomposition of the fatty acids 
or their glycerides occurs at the high tempera 
tures required, and it has been found difficult 
to accomplish a sharp fractionation. Solvent 
fractionation of such materials has also been 
proposed, but attempts in this respect have not 
been entirely satisfactory. 
The principal object of my invention is to ef 

fect a separation of a mixture of higher fatty 
acids or their glycerides into the relatively more 
Saturated and the relatively more unsaturated 
constituents by forming an emulsion of the mix 
ture and accomplishing a liquid-Solid separa 
tion of the emulsion after COOling. 
A more specific object of my invention is to 

fractionally separate a mixture of the saturated 
and unsaturated fatty acids and their deriva 
tives obtained from soybean oil by forming a 
free-filtering emulsion of the mixture in which 
the higher melting point compounds, which are 
relatively saturated, are solidified. 

in accordance with the preferred form of em 
bodiment. of my invention as shown on the at 
tached drawing, which represents a general or 
typical flow sheet, it will be noted that I provide 
a tank for receiving a mixture of fatty acids 
or their glycerides obtainable, for example, from 
soybean oil. Preferably, this tank is provided 
with a source of heating medium such as steam, 
which is conveniently introduced through line 
A into jacket 2 to maintain the mixture in a 
liquid condition. It is to be understood that, for 
the purposes of my invention, the material may 
be either the soybean oil itself or a mixture of 
the fatty acids characteristic thereof. 
A Supply of a suitable non-solvent liquid is 

maintained in tank 6, which is preferably jack 
eted as at 5 and is maintained at a predeter 
mined temperature by means of the heating 
medium introduced through line 6. Preferably 
both materials are maintained at substantially 
the same temperature, and the condensate from 
the steam jackets is withdrawn through the 
lines 88. 
Water is the preferable non-solvent liquid for 

forming the emulsion with the soybean fatty 
acids. Other liquids such as aqueous salt solu 
tions or low boiling organic liquids may be se 
lected; but it is preferable that the emulsifying 
material should form a suitable emulsion with 
the fatty acid materials and should have no sub 
stantial Solvent or chemical effect thereon. I 
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have found water satisfactory with the Soybean 
acids, and reference will hereafter be made to this 
as the emulsifying material. 
Predetermined quantities of the non-solvent 

liquid and the mixture of fatty acid, materials are 
drawn off through lines 20 and 2 ?, respectively, 
by the proportioning pump 22, and the streams 
are consolidated in the manifold, 24 and intro 
duced into mixer 26. This mixer may be any 
suitable type of emulsifier or honogenizer, but I 
find that in many cases a rotary pump is adequate 
if provided with a by-pass 27 and a relief valve 
28. It will be appreciated that, by adjusting the 
capacity of the mixer 26, it will be possible to re 
cycle the material through the mixer as many 
times as may be desirable so that the resulting 
material discharged through line 30 is suitably 
emulsified. I usually find it preferable to add an 
inert, non-solvent gas through line 34 to the mix 
ture in manifold 24 to aerate or otherwise expand 
the emulsion, and in some cases I can use the gas 
to the exclusion of the liquid non-solvent. I pre 
fer to directly cool the emulsion as by the direct 
introduction of a coolant at 32 into the by-pass 
line 27 where.this is possible; otherwise, indirect 
cooling may be applied satisfactorily. Both di 
rect and indirect cooling may be used if desired. 
Where direct cooling is used, it is frequently de 
sirable to select as the cooling medium a non 
reactive emulsifying material such as that con 
tained in tank 4. 

Having established a suitable emulsion with a 
large interfacial area between the crystallized 
material and the non-solvent, I am able to obtain 
a very high rate of separation in the liquid-Solid 
separator 36. Although this is indicated as a 
centrifugal type, it may be either a centrifugal 
filter having a foraminous filter basket, or it may 
be a clarifier with a solid bowl. It is, of course, 
in the contemplation of my invention that the 
separator, the primary function of which is to 
separate liquids from solids, may be any desired 
type including a pressure or a vacuum filter of the 
continuous or other type and having filter discs or 
a drum as may be desired. In some cases gravity 
settling may be practiced. - 
In the preferred form of embodilnent of my in 

vention and particularly for economical high 
speed operation, I find a centrifugal basket filter 
having a perforated rotating basket lined on the 
interior with a foraminous filtering medium to bre 
most effective. This is rotated at Such a Speedi 
that a high separating force, which may be in 
the range of 500 to 1,000 times gravity or more, is 
obtained. 
The cake formed is normally a fine-grained, 

free-filtering, porous type; and, inasmuch as the 
filtering force is gravitational by nature, the en 
tire cake is submitted tr the filtering force with 
out an external pressing action. It is, of course, 
possible and usually desirable to wash such cake 
with a wash liquid as from line 38. Such wash 
liquid will readily permeate the cake. A uniform 
Washing and drying of the cake are thus possible. 
The Wash liquid may be either a diluent for the 
liquid material of the emulsion or a liquid which 
is inert with respect thereto and a non-solvent 
therefor. An inert and non-solvent wash liquid 
does not dilute the liquid part of the emulsion and 
yet serves as a suitable displacing medium which 
is especially effective where the solid part of the 
emulsion is porous as in the instant case. 
With the proper temperature control, the liquid 

unsaturated fatty acid material that is separated 
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2,296,457 
is withdrawn through the line 40 into tank 42 pro 
vided with a suitable heating jacket, 43. The un 
Saturated low melting point fatty acid material is 
removed through the line 44. 
The wash liquid filtrate may be withdrawn 

through the line 46 by suitable manipulation of 
the valves into tank 48 provided with jacket 49. 
This filtrate may be either recycled through line 
55 by means of the pump 56 or otherwise dis 
charged as through the line 54. It will be under 
stood that tanks 42 and 48 are maintained at the 
desired temperature by the introduction of a 
ling medium at 50 and the discharge thereof 
at 5. 
The filter cake, which is the higher melting 

point material, may be removed from the sepa 
rator 36 and collected in the tank 5, which is also 
provided with a heating jacket 58, to which a 
heating medium is supplied at 59 and from which 
the heating medium is removed at 60. The sat 
urated, high melting point fatty acid material is 
removed through line 6 ?. 
As an example of the operation of my invention 

on Soybean acids, an emulsion of soybean fatty 
acids having a melting point of 64 F. and an 
iodine number (Wijs) of 137.5 was made with 
water. Equal parts of water and acids were used, 
and the resulting emulsion was chilled as indi 
cated on the following table: 

Run No. 

7 

Filtering temp-------------------o 45 
Cake: . 

Iodine number (Wijs - - - - 87.2 111.2 129.3 
Melting point.------ - 101 82 71 
Cloud point.------- -' F--------- 180 ------- 144 
Yield.---------------------wt.%-- 12.5 19.5 39 77 

Fitrate: 
Iodine number (Wijs) 155 
Melting point------- 23 
Cloud point---- 65 

23 Yield.---------------------wt.% 

In a once-through operation without washing, 
it was possible to obtain a filtrate having an 
iodine number of 149.3 with an 80.5% yield or a 
filtrate having an iodine number as high as 155 
with only a somewhat Smaller yield. With a re 
cycle ratio of filtrate to initial charge of two or 
three to one and with suitable washing with a 
non-solvent wash liquid, it is possible to obtain 
substantially theoretical yields. 

5 5 

The separation of soybean oil into fractions 
comprising respectively the relatively more satui 
rated and the relatively more unsaturated con 
stituents thereof can also be effected by my 
process. The Soybean oil is emulsified with water 
for example, and the resulting emulsion is chilled 
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from the saturated fatty acid material filter cake 7 

to such a temperature that a portion of the Soy 
bean oil solidifies. Upon separation in a suitable 
manner, a filter cake comprising the relatively 
more Saturated constituents and a filtrate com 
prising the relatively more unsaturated consti 
tuents are obtained. 
The use of a diluent to thin out the soybean oil 

prior to emulsification thereof may be desirable 
to facilitate the formation of the emulsion. In 
such case a liquid which is a solvent for the soy 
bean oil is used. Such liquid, however, should 
have a Solvent power for the Soybean oil such 
that when the emulsion is chilled only the rela 
tively more unsaturated constituents remain in 
Solution. 
One of the principal advantages of the invention 

is that the admixed materials are separated by 
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their melting points rather than by their boiling 
points, and constant boiling mixtures or tarry 
decomposition products resulting from distillatio: 
are avoided. The process is far quicker and more 
economical than the usual methods of crystaliza 
tion since it Inakes possible a better separation 
with truly continuous operation and accurate 
temperature control. . 
While have shown and described a preferred 

form of enabodiment of my invention, an aware 
that anodifications may be made thereto; and , 
therefore, desire a broad interpretation o Egy 
invention within the scope and spirit of the slig 
closure theireia and of the claigns appended here 
After. 
ciga: 

1. Ethe inexod of separating a nisatire of as 
terials selected frozin the group consisting og high 
er satiricated and unsaturated alghatic Saty acids 
&nd their glycerides into fractions which as rea 
Sectively relatively more saturated and relatives 

5 

20 

y Enore asstrated, which cornprises regataia 
gag the Enixture in liquid condition, Soraiyagain 
eansior thereof with a non-solvert, AOR-reace 
tive fidi, cooling said emulsion to a tengerstars 
Such that the relatively more sat rated coxae 
20 Eads age Substantially solidified 3 & highly 
dispersed phase, 32d thereafter Raaking & Eigaida 
gold separation of the chiled enasoa to Sega 
State the Solidified compoundis gro ine renaigao 
ling liquid Eaterial. 

2. the Rehod of separating & mixture of ina 
terials selected from the group consisting of high 
er saturated and Saturatad alighatic fatty acids 
and their glycerides into fractions. Which are res 
Spectively relatively nore saturated and greatively 
chore unSaturated, which comprises anaintaining 
the mixture in liquid coradition, for angga entia 
sion thereo with a non-solvent, non-reactive 
liquid, cooling said emulsion to a temperature 
Stich that the relatively Enore saturated coRise 
90Ends are substantially solidified, said there 
after centrifugally separating the regaaixagg 
liquid Insterial on the solidified compouchdg. 

3. The Exethod of separating & Enixture of Eng 
terials selected for the group consisting og 
Shigher gaturated and unsatirated slighatic atty 
&cids &nd their glycerides into fractions which 
22e respectively relatively more satrated and 
relatively more unsaturated, which compriges 
Elaintaining the sixture in liquid condition 
for airg an erraulsion thereof With a no-solvent, 
AO2-reactive liquid and aa iner, non-solvent 
gas, cooling said emulsior to a teipergre susta. 
$28, the relatively Core gaturated corporands are 
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stestantgly solidified, and hereafter Gaaking 8, 
liquid-solid separation of the chief egalision to 
Separate tS solidified CORmpounds faczi, he reo 
2naining cai Gate.ia. 

4. the aethod of separating E, soyces fatty 
3cid East Arse into fractions which are espectively 
Relatively fore Setiated &nd relatiyey Rose 3e 
88trate, which coxaprises Raaltaic gag inge fatty 
acid Enixture is liquid condition 3offairg&C exatile 
soir, thereo. With Water, cooing ssid egrals, to 
& asperatage S.2c as the Feigiifoly Racia 33&s 

rated fatty &cids & Ee Sasantially SCRAsiaSegi, 236 
&Seyfe assing & Sigtail-goic ge:SS3852, 38&G 

68 

3 
ched emulsion to separate the solidified fatty 
acids from the remaining liquid material. 

5. The method of separating a soybean fatty 
acid mixture into fractions which are respectively 
relatively more saturated and relatively more un 
satrated, which corrprises maintaining the fatty 
acid. Inixture in liquid condition, iforning Sn 
ecauso, thereof With Water and a2 is aet, Shona 
solvent gas, coolig said emulsion to 8, experas 
ture of approxidately 50° E. to solidify the rela 
tively noire Saturated fatty acids, 2nd thereafter 
Anaking a liquid-solid separation of the chilled 
eRin also a to separate he solidified fatty acids 
fro2 he remaining glidinaterial. 
6.8 raethod or 'esolving Yaixtures of soye 

32&R fatty acids at the relatively Zao'e Sagated 
acids 82 as the relatively nOR'e LaSat Sated acids, 
whica Corprises raintaining in liquid condition 
& Rize of soyce&G fatty acids having a iodize 
number of approxigaataly 3 (Wijs), forting an 
exasion of said acids with Water, the acids and 
the Yata: eing preseat its susta:Catially egal 
Sigatities, Cooing the egallsion to 3 tengera 
tage of approximately 56° E. to solidify the Reis 
tively xiaore stated fatty acids, and separating 

a soldiet gelatively Rao'e salarated £8ty acids 
CoE aparising &pproxiraately 40% of the charge and 
having &A dise 2AEace of agpproxiraetely 10 
2x03. E.g. Seineiring guid containing the Rela 
tively anoke unsatigrated fatty acids comprising 
aggiozlocately 6% of the ch2ge and having 2G 
iodigae Saara'a of approximately 55. 

... Rae Erethod of separating soybex oil into 
fractions whicia gre respectively relatively Chore 
saturated and relatively Enore unsaturated, which 
comprises maintaining the soybean oil if iguaid . 
condition, forming ara eraulsion thereof With 
water, cooling said envision to 8, terraceratise 
such that the relatively more saturated glycerides 
in said oil are sustantially solidified, and thee 
after Eneking a ligaid-solid separation of he 
chilled emulsion to separate the solidified gly 
cerides fron Rase remaining liquidisasterial. 

8. The Eneticd of separating soybea: oil into 
fractions which are respectively relatively Aote 
saturated and relatively nore insaturated, 77kich 
comprises inaintaining the soyiear oil is guid 
condition, forgining an emulsior thereo: With 
water and an inext gas, cooling said eralisio to 
a temperature such that the relatively goi'e Sats 
trated glycerides in said oil are substantially 
solidified, and thereafter Inaking a glad-sold 
separation of the chillied exaulsion to seg&gate the 
solidified glycerides frozia the remaining it aid 

5. Rags&GSai. 
9, Rae aethod of separating Soyiseas oil into 

fractoras which are respectively relatively Xiaose 
satarated and restively more las2.ilgated, which 
corngorises dissolving the 80yeaz ( in E. Stad 
diluent, forming sa enaision thereof with Water, 
cooling gait, eausoa o 8, &e insperature such that 
the featively anoe Saigated glycesides in gaid 
o, are gast&aidaisy golded, aid tiereafter 
Snarrag a grid-soid 63233atioxa of the called 
(eGasior to gega;&e Ease gotified giggesiclesfr023, 
the Segaining Bacsic, Easteria. 
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