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This invention relates to improvanents in the
séparatiﬁn of oxygen~containing compounds from their mlxtures
with ﬁydrocarbons. '

As 1s known, suitable comditlon= may be selected

5 for effecting the catalytic hydroganatioh of carbon monoxide,
s0 bhat the primary products cobtained contain, In addition.
to the hydrocarbons, inereaesed yields of oxygen-conbtaining ..
compounds such as aleohols, esters, aldehydes, aclds, ete.

These oxygern-contalning compounds must, of course, bha sepérat-

10 ed frem the mixtures obtained for further processing. Thé
eaters present cause considerablé difficulties in ﬁhe pepara-~
tion of these mixtﬁres, A seleative extractlon or azeotropié
distillation can ke used for thls purpose only with congider-
able difficulty, due to the presence of these esters,

s Tn order to overceme these difficulties, it has e
been proposed -.to splié ‘the eatefs.by treatment with potash
golution or caﬁétic goda.golution to form salts of fatty | ?
acids and_alcohols. Accerding to ﬁne such proposal, the
sapcnificétion ig effected at elevated temperéture and at a

20 pregsure sufficlent to prevent evaporation of the components

. " of the mixture. After the saponification, the pressure 1s
S released and the vaporlzable portions will fThus be distiiléd"
§_  ' from tﬁe reaction mixture. These.proposals, however, haﬁe
not met with much success wilth the use of caustic scda solu- e
1 25 tion, due to the formation of soltld soaps, which; especially LT
N with the long-chalned hydrocarbéns, form emulslions, so that | 3i 

S it 1s diffleunit to separate Them from the reactlon products. -

‘The use af"a-caustic soda solutlon for this purpose would be

vary advantageous_in sommeircial operation, due to 1ts rela-.

:i 30 tlvely low cosl.
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One obJect of this inventlon 1s the separatlon of

oxygen-containing compounds from their mizxtures with hydro-

_earbong without the above-mentioned disadvantapes.

A further object of this lnventlon is to effeck
such a separation with a saponification, using Inexpensive
sodium hydroxide. These, and stlll further obJects, will
become apparsnt from the followlng descriptlon:

in accordance with the inventlion, alcohel hydro-
carbon mixtures, and especially such mixtures cbitalned from
the catalytic hydrogenation of carbon monoxide, are separated
by saponification with scdlum hydroxide at an elevated tempera-
ture and at a pressure sufficlent to prevent evaporation of

the components of the mixture. It has very surprlsingly been

' fouﬁd that by using a guantity of sodium hydroxlde not in

eXCess Sf 20%_of the theoretical quantity required, based on
the epter number and the neutralization number of the mixture,
and fi1tering the precipltated metal oxides, under pressure,
1f”necessary o desire@, and-separating the agqueocus alkaline
layer with the wgter—soiublc alcohols from the upper léyer at
tﬁe temperatures used for the ester spllitilng, none of the
disadvantages previously encountered with fhe use of sodlium
hydroxide ceccur, and ﬁhe separation may be effected in a
partieularly advanfageous manner. .The neutralization and
aplitting of the acidé and eateprs present by sapohificationz
with sodium hydroxide must be effected with at least 1%n% -

" of the theorebtical gquantity requlred based on the ester

aumber and neuwtralization number of the mixture, and must

not be effected with a quantity greater than 20% in excess

of the theoretical quantity regulred.
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It has been Found particularly advantageous in
accordance with the invention, 1f the esters are spllit with
the caustle soda solution In the presence of lower aleohols
having 2 to 5 carbon atoms. These slcchels have been found
5 to facilitate the dilssolving between the agueous caugtic soda
golution and the water-ingoluble esters by promoting thefforma—
tion of an emuision. After the completlon of the reaction,
however, very surprisingly the alecohol acts as a demulslifier,
which i8 very desirvable and necessary at that time. The |
10 presence of these alcohols is therefore desirable during the
egter splitting and after the ester splitting, so that they
ghould be added 1f fequired to the mixture befors the splitting
is effected.
. In accordance with one sultable mede of operation,
15 the entire alcohol fiydrocarbon mixture, including the reaction
. wéter resulting from the carbon monoxide hydrogenatlon, is
stirred into an emulslon wilth the guantity of sodium hydroxide
required for the splitt;pg and neutralization. This 1a effected
with the acdition of the lowsr aleohols having from 2 to 5
20 carbon atome if necessary or desiréd.
After the splitting an upper olly layer l1s formed.
This upper oily layer ig drawn off from the alkaline aquécﬁs'
layer and'éuitably washed with preheated water under pressuve
at the temperature cof the ester aplitting. The washing 1s

25  sultably followed by a socond washing effected under the same’

conditions with a waéhing water to which 30 to 50 parts of

at 1eést one water-soluble lower alcohol having a molecular
i size of up o Y carbon atoms, as, for exumple, methyl alcohel,
ethyl aicohol, propyl alﬁohol, et:. has been added, If re-

30 gulred, the layer may be subjected to a final washing with
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pure water under vressure. After this washing the olly

layer may be subjected to & normal pregsure distillation,
followaed by a wvacuum distillation.
; In accordance with the invention, the yield of
5 ~alcohols may be lncreased by subjecting the olefins stl111
.pﬁésent in the oily layer, which is freed, if necessary or
requlred, from golld paraflln te the so-called Oxo synthesis.
. The olefins will thus be converted In the ¥nown manner into
éldehydes by tﬁe oatalytic addition of carbon monoxids and
i 10 hydrogen at elevated pressure and elevated temperature,
. i.e., they are formylated. The aldehydes so obtained may
-_bé converted into alcohols by hydrogenation in the known

manner.

The alcohols recovered may be separated from the
a5 'Iremaining gaturated hydrocarbons in any conventlonal manner,
a3, for cxample, by a selective extraction or by azeotropic
distiliatlon.
| ' The water-inscluble raw alcohols separated in the
above-described manner {rom the hydrocarbons still contain‘

20 paftially~unsatufated alcchols and ketoneg., By a hydrogena-

tien under mild hydrﬁganation conditions, these unsaturated

i; : . aicbhola may be converted into saturated alcohols. At the

8 séme fime, the ketones will be converted into secﬁndary
alcdhols.,

28 The 'separation of the alechols recovered by this

mTld hydrogenatlon from any hydrocarbons stlll present In

small quantlties, may sultably be effected by dissolving them

%3 in alcohol-water mixtures, and freeing them from the residual

hydrocarbons by a distillative saparation of & part of the

30 aleshol-water mixture.
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The agueous alkaline solution which will form as
the lower laver after lhe ester splittlng, ig cooled, which
will result in the formation of two layers. The newly Tormed
upper layer contains hlgher alechels and 18 geparated. The
remalning layer conitalns the combined alkaline washing and
rezetion waters and may be subJected to a distillation fop
the recovery of the water-soluble lewer alcohols.

The combliped reaction and wagh waters after the

_ removal of the water-soluble alechels by distillation, may

st41l contain salts of Fabty acids. These may be cbtalned
in the dry state by evaporating the water. It 1s pozeible
to react these dry =alts by a treatment with a strong gaseous

acid to form the sodiwm salts of these aeclds and raw fatiy

'acids. The raw fatty acids will contain for the most part

mihefal.acid requiring an after-treatment. Thig after-treat-
ment 1z most convenipntiy effected by treating the mineral
acid-containing raw fatty aclds with dry salts of fatty acids
in amount corresponding to the acld conbtent in order to
neutralize the acid.
The following example is given to lllustrate the
in#eﬁtion aﬁd not to 1imlt the same:
EXAMPLE 1 _ .
9450 grame of reaction water, having & saponifica—
'Llon mumber of 3?, TH30 grams of cold oondenﬂabe having
a saoonlrication mumber of 23, and 1116 grams of hot
condensate having a saponlficatlion number of 2, l.e.
a total of 17,996 grams of Oxyl producte, together with
456 grams of chemlcally pvre sodium hydroxide (120% of
the sapenification number) were placed into an éutoclave
of 30 liters capacliy and heated to 200° C., while the
mass was stirred. After having reached this temperature

the stirrer was stopped. After 5 mlnutes, the agueous-

i
!
i
|
!
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alochnlic layer was deawn off through a Cllter candle.
8,630 co. of an alcoholic-agueous salt solution were
obtalned, upon which 180 cc. of water-insoluble alechols
were [loating.

2 livers of hot water were then added te the aubo-
clave and stirred with the remaining oily layer for 15
ninites at a temperature of 160 to 200° ¢. Then the
agueous portion was agaln drawn off through the Filter
candle, whereby 2260 ce. of soap solution were obtained.
This second washing solutleon wWas combined with the
alecholic-aqueous soap solutlon drawn off at first.

The olly layer remalning in the auntpelave was filtered,
and then subjected to a normal pressurs d1stillation up

to 200° ¢., whereupon the distillation was continued

-hmwith the use of vacuum up to a bemperature corresponding:
" to 380° ¢. at 760 mm. 1085 grams of paraffin having

_the following characteristics were lefi as the resldue

from distillation boillng above 380° C.:

Neutralization mumber 0
Ester number O
H&drokyl nunber 20
Iodine number 10
- Carbonyl number 3

The distiilate ocbtained conslisted of 5470 ce. of olly
portimms afd 740 ce. of aqueous portions boiling up.to
200° ¢, and 2930 cc. of oily portions bolling between
500 and 2?80° ¢. .The characteristics of these portions

wepre as follows:
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Heutraliza- Ester Hydroxyl Indine Carbonyi Densit;
tion No. No. . ¥No. MNa. No. at 20°C.

baelow 200° G.: -

olly porbions: 0 o} are 100 17 0.736
AQUEDUS portions: 0 ¢ yeH O 0 0,941
5 200 - 330° C.: 0 O 160 39 18 0.805

The distililates recovered-weré than formylated In
the known mannsr by the catalytice addition oi water gas
in the presence of cobalt compounds and the formylation
%roducts were subjected to a hydrating hydrogenation .

10 with hydrogen in the presencé of wabter. 8200 ce. correé-
ponding to'TEOO grams of formylatlon product were &b»

e tained, having the follcwing:charactaristics:

.é Neutralizatlon number o

?. Ester number 1

t 15, Hydroxyl number 363

b A Todine nmumber 1
garbonyl number 2
Density at 20 . 0.808

This product was continuously extravted in three

20 : stages with #2 1iters of TO% ethancl at a ratio of 1 : b

"he temperatura was approximately 35% ¢., the throughput
was w00 ceo. of ﬁaw alcohol per hour.' hg. 8 11ters b;

exfract and O B34 liters of rafiinate were thdlﬂ&d

The extract e distillad from.a still without’ fractiOnat—
25 - o ing a+tachment at an overhead temperature of 85° C.,
- whereby 25.9 1iters of distillata were obtained. 21, 55
. liters of residue also conalsting of two layers remained

in the st111. The upper layer consisbed of 7.95 liters

of aleohols having the followWlng characteristice:

w
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Todine number 1
Neutralizatlon nunber 1
Ezter number 1
Hydroxyl number ko2
Carbonyl number 2
Density at 20° C. 0.8233
Refractive index, ngg 1,48140

The lower layer conslzted of 13.6 liters of agueous

ethyl alecohol contalning approximately 255 by

volume of CoHs0H. This lower layer was combined with

the 25.0 liters of distillate whersby a btotal of 0.740

liters was obtained as the upper oilly layer Which had

the Tollowing characteristics:

Weubralization number o
Este} number 1.2
Hydfpxyi riumber 25
farbonyl number 2
Denslity at 20° C. 0.727
Refractive index, noo 1.4105

D

Tt consisted of hydrocarbons having a slight content

of ethyl aléohol. The lower layer consisted of appfoxiA
mately 30 liters of 70% ethyl akechol which was charged
Lo a new extraetion. The ralfinate consisting of 6.83#
liters was distilled up to.105° 0. in order to remove

the ethanpl contained therein, whereby 95 cc. of

~aqueocug ethyl aleohel were obtalned. Moreover, £2 ce. .

of gasoline distilled, which were returned into the
raffinate. Thus, a total of 1234 grams of raffinate
having a hydroxyl numb e of 34 were obtéined..-The.
feed ptoak consisted of 7200 grams and had a hydroxyl

number of 361, Thus, the extraction effect was 98.4%.
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The concentration of the charged raw alcohols was
aporoximately B5%. The extracted alcohols could be
seperated by fractlonation into aleohol cuts of 4
certain chain lengih.

The alescholic-agneous porticn drawn off from
the autoclave and the wash s¢lution combined wWith
this portion were distilled until an ovarhead tempera-
ture of 100° ¢, was reuachad and the remaining agueous
regidue from dlgtillation ﬁas evaporated to dryness.
0g), grams of dry salts wers cbtalned thereby 1n which
859 grams of alkall compounds of lower fatty aclds .
were conbalnmed. The balance of 132 grams conslated of
soda origlnating from the alkall excess of the ester
splitting, The dry salts of fatty aclds were treated
in a tube abt 180° 0. with a dry stream of hydrogen
chloride wheréby 700 grams of lower raw fatty acids
ware obbalned, which were stirred with salts of fabtty
acids 1n amount of about 25% of their weight and
peparated by filtration from the sodium chloride
formed.

The pafaffin remalning after the distillation of
the olly layers was processed Into commerclal paraf—:
fins in the known manner by 2 treatment with hydrogen

in the presence of a cabalyst and, if necessary or

desired, bj a seleective extractlon.
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THE embodiments of the invention in which an exclusive

property or privilege L& clalmed are defined ag follows:

1, In a proceds for the separation of alcohoi
hydrocarbon mixtures with the neutrallzation and splitting
of the acids and estars present by saponifilcation at an
elevated temperature and an increased pregsure sufficlent
to prevent evaporatilon of the components of the mixture,
the improvement which comprises eflecting the saponlfica-
tiop with =sodium hydroxide present in amount not in excess
of 20% in excess of the theoretical required gquantity
based on the ester number and the neutralization nmumber of
the mixture, removing the preclpitated metallic oxides,
and separating the alkaline agueocus layer containlng the
water-soluble aleochols from the upper oily layer at saild
elevated sapanific;:ltion temperature.

2. Improvement according to Claim 1, in which sald
separation of the precipitated metal oxides 1z effected
by filtration. |

SC T Improvement accordihg to Claim 2, in which sald
filtration is.effected under prepgure. |

k. Improfemant.according to Claim 1, in which'said
saponifioétion is effected in the presence of at least one
lower alecohol having 2 to % carbon atoms. ' ’

5. Tmprovement according to Clalm 1, which includes.

‘the addition of at least one lower alcohol having 2 to 5
cérbon atome after sald saponification.

5. Improvement according to ¢laim 1, in which sald
alcohol hydrocarbon mixtures are mixtures obtained from
the cafalytie hydrogenatlion of carbon monoxide including

the reactlon water and all of the condensation products,

1 and which includes stirring said mixture into an emulsion

b with said sodium hydroxide for said saponification.
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7. Improvement according to (laim 1, which includes
washing said olly layer wlth preheated water under pressufe
at said saponification temperature.

8. Improvement according te Claim T, which 1ncludes
removing higher alcohols from said clly laysr with water
containing from about 30 to 50 parts of abt least one water-

soluble lower alcchol havimg from 1 to 5 carbon atoms at

elevated tenperature and pressure.

Q. Tmprovement zocording to Glaim 8, in which said
oily layer i distilled at normal pressure and thereafter
vacuum Qistilled, after sald higher alcohol removal.

10. Tmprovement according to Clalm 9, which iancludss
washing sald olly layer with pure water under pressurs
after sald higher alcohol removal and before sald distilla-
tion.

1l. TImprovement according to Clalm 1, in which said
olly layer i1 washed and which includes converting the
olefins in the washed olly layers Into alcohols by formyla-

tion and hydrogenatlion, and recoverlng the formed alcohols

from saturated hydrocarbons.

12T Improvement according to Clalim 11, which includgs
mildly hydrogenating insoluble raw alcohols separated from
the hydrocarbons for the saturatlon thereof and conversion
of any kgtdnes into secondary aleochols,

13. Tmprovement according to Claim 12, which includes
dissolving the mildly hydrogenated alcohols 1n alechol
water mixtures and distilling the aleohol water mlxbure

for separation from the residual hydrocarbons.




. 558121
y
1lia Improvement mecording to olaim 1, which includes
cooling the alkaline aqueous layer for the Ilormation of an
upper and lower layar, separating the upper layer formed
which contains the higher aleohels, and distilling the
remainihg combined slkaline wash snd reaction waters for
the recovery of water-soluble alcohols.
15, Improvement according to cleim 1l, which includss
svaporating said combined alkaline wash and reacllon waters
alfber the distillatlion thereef, and recovering dry salls of

Patty acids.

Alex. R, MacRae;
P. 0« Box 1077,

"Otﬁawa, Ontarie, Canada,

Patent Agents lor Appliéants.




