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COMPLETE SPECIFICATION
Process for the Production of Fatty Acids by Oxidation of
Pavafin Hydrocarbons

the elkali or allieline carth metals,
including megnesium, may alse be 55
i These additions

We, WimmesLy Ap. TaxkxmoLrs
Gusravy Hurrr and Hrreear Hrmes, al

Gierman  Citigens, trading as the firm added to this mixture,
Vereinigte Oelfabriken Hubhe & IFaran-

b holts, of 6f, Reichsprisidentenstrasse,
Maogdebury - Friedeichstadt, Germany,

and Kart. Brass, a (ferman Citizen, of 1,
Oldensisitder  Chuussee, Magdeburg,

(lermany, dn hereby declare ihe nature
10 of this invention and in what manner
the same is to be performed, to be parfi-
cularly described and ascertained in and
by the following statement:—
This invention relates to a process for
156 {hie production of fatty acids by oxida-
tion of puralin hydrocarboms which are
liquid under lke condilivns of treotment.
In the oxidation of aliphatic hydro-
rarbons to falty ncids, manganese salts
20 have chiefly been praposed ay catalysts.
According to other methods the elements
of the eirhth group are cmployed as
catalysts. It has further heen proposed
to perform {he vxidution in the presence
of alkals or of mixtures of eompounds
‘of the alkali and alkaline earth metals.
including magnesium. on the one hend.
and eompounds of the earth or heas
metals on the other hand. Tn accord-
80 ance with another propusal ueids, such
as oleic acid, naphthenie acid or the
. oxidation produet of parafin, are
emploved . as cafalyst.  Moreover pro-
vesges Tor the oxidation of vrganic com-
85 pounds liave been proposed in which the
catalysts are added to the substance to
be oxidised in small portions during the
rourse of the oxidation.
Tn contradistinetion to the foregoing
40 proposals, an improvement of the oxida-
tinn process is obtained in accordance
with the present invention, by employ-
ing as catalyst a wmixture of free higher
earboxylic acids particularly laty acids.
4b resinic aecids and naphthenic acids. and
compounds of the metals of the sixth,
seventh or eighth group of the periodie
{ahle and by adding only a part of lhe
vatalyst mixture to the originafing
B0 material before the commencement ol
the oxidation treatment, the remainder
of the catalvst being added during the
course of the reaction, Componnds of

2
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are particularly effective if they are
employed in the form of salts of the
futhy weids or resinic aeids, ecarbongtes
or bicarhonates, or mixtures of these 60
substances. - - ™
Natural fatty acids, resinic acids, or
the liks, preferably in pure form, or
synthetie fatty acids or the like, for
example distillation fractions of the 66
gynthetic fatly ucids or also residues of
the diatillation of svynthetic or natural
tatty acids, provided that such residues
still contain free or lactonized faity acids,
may bhe mutilized as organic arids of T0
higher molecular weight, Mixtwres of
these substances may naturally also be
used.  Salis of the fatty acids, resinie
arids or naphthenic acids, for example
mengancse stearnte, cabalt resinate, iron 76
naphthenate, vr mixlures thereof, wmiay
advantageonsly he employed as com-
pounds of the metals of the sixth,
seventh or eighth group. However, it is
wlso possible to add these metals in the B0
form of inorganic compounds, for
example, in the form of [reon vhloride.
Through the simultaneous presence of
the above mentioned aeids and metal
compounds”in -tke eatalyst of the present 85
invention, the unexpected result is
obtained that the reactien starts imme-
diately the roaction temperature 1Is
reached, even when working with large
charges. and that the formation of oxy- B0
acids insaluble in petroleum ether and of
oxy-fatty acids i very extensively sup-
pressed. The redetion takes place in =
fraction of the time that is reguired in
the case of the known use of higher car- 06
hoxylic weids us ‘calolysts. In addition,
despite the use of small amounts of
ratalysts, the requivements of oxygen or
air are wery small, sinece only about
twice the 1heoretical amount is enfficient, 100
parbiculurly when g carrent of gas ie
passed through a pluralify of reactioun
vessels one afler the other. The most
fovourahle oxidation temperatures lie
hetween sbout 80 and 150° O. 1o
The oxidatioa can teke place for
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example In vessels cquipped with,
gtirrers, the Wlades (provided with aper-
tures) of the stirrers alternately cutting
through the layers of gus and liguid in

rapid svceession. Other devices may also

be used which likewiss permit thorough
mixing of the liguid with the gas,

Tu carrying cub the inventon a large
preportien, i.e. about one to two thirds,
of the total amonmi of calalyst is prefer-
ably added $o the material to be oxidised
before the sommencemeant of the reaction,
The remainder may be added at a later
gtage of {he process, either all at omce
or in amaller partial amounts at
different times or confinuoualy. As a
rule it is sufficient o divide the catalyst
into two portions and to add the second
portion, for example, alter allaining an
acid number betwesn ahont 6 and 120,
preferally before the maberial turns a
dark colour. When the catalyst is
added in smalley partial amounty, for
expmple ot fotervals of about itwo oz
three hours, or -when the remainder of
the gatalyst is added continuonsly, the
oxidation process van be so condusted
thet the inerease in tha acid numbers or
sgponification - numhers rémaing prac-
tically constaut throughout the duration
of the oxidation up fo the desired
stage of oxidation. -A rstardation then-
occurs only when the content of fatiy
arids and sapenifiable substaness attains
ghout 809, of the material. Tn addition,
the material remains very light and dis-
plays no tendency fo resinify, By admix-
ing the catalyst in a plurality of stages,
it is thns possible fo sippress the forimu-
tion of oxyacids end oxy-fatiy acids and
their tendency towards polymerisation
vory extensively, - -

Tt hag further heen found that, when
using the ‘mixed eatalyst of the afore-
deseribed corrposition: it Js also possible’
te conduet tha reaction furiher up fo a
999, and higher conversion inte fatty
aeids, if the partial amounts of edtalyst
added during the course of the reaction
consist merely s of
metalg of the sixth.-geventh’ or eighth

: —grorps of the periodic table, of mixtures

of these swhstances, or mixtiures vf these
gubstunces with alkali meinl. alkeline
earth metal or magnesinm compotnds

Tt iz thus sullicient that the portion of
eatelyst -added beford the commence-
ment of the reaction.” which must hé
made correspomdingly large. should eon-
+ain an addition of fattr resinier or naph--
thenic acids i accopdance with the
tnvention.” The fatly aeids formed iw-
the first stage of the oxidation then alar
effect the denired scceleration during the
further comrsc of the oxidation, in cop-

of  compounds of *the -

junction with the above mentioned yub-
gequeotly added portions of ecatalyst,
whereus by adding at the beginning ol
the reaction a catalyst mizture contain-
ing ne free higher mdlecular acids, only
a relatively slow oxidation is produeed,
s¢ that il 1s impossille to conduct the
reartion up to a eontent of 90% of faity
acids, ¥n conseguence of resinification
oecurring st an carly stage.

In order to obfain the hest results it 1
thus important to make the perkion of
egtalyst added before the commencement
of the reaclion sufficiently large, parii-
enlarly as regards the contant of free
higher. molecular organie acids. When
using those apparatus which permil
intensive mixzing between, for ezample,
sampressad alr and eoxidation material,
it is preferable to work with abouf iwice
to four times the theoretical amount of
air.

The amoumt of catalyst emploved 1s
generally somowhere between 1 and
1.5% of the hydrocarbon material. The
minimum amount requirad for a deter-
mined originating material is preferably
determined by a preliminary trial,
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Manganese stearate, manganese palmi~ -

fate, manganese oxalate, corresponding
eobalt compounds, magnesinm  stearate,
or else Inorganic compounds,
manganese chloride, irom  chloride,
bichromates, vraninta nitrate, sodium
carbunate and the Iike. and alse stearic
acid, linolein acid and other high miole-
cular fatty or resinic acids may he wsed,
for cxample, as componenis of the
calalyal mixture. A purticularly sufit-
able "~ mixed eatalyst consiste, for
example, of from 3 to § parts of man-
gnnese sfearste, 1 o 3 paris of mag-
nesium stearate, 1 ta 2 paris of sodium

surh as-

95

100 -

or ‘other alkali metal hicarbonate,
and 1 oy 3 parts of shearic avid
or synthetie higher molecular

fathy acids. © As already mentioned,
the amount of free au
tained in the perbieny-of Eatalyst ‘added
during fhe course of the oxidation can
be ‘reduced, ~or hs dispensed with
altogether. Tt has transpirved; however,
that an addition of alkalh metal com-

poonds alone, for example, at- a Iater

stage of the process & no longer able fo
sccelerate or restart the reaction, while

an addition of o mixture of, for example,

manganese slearate and Iron chloride at
the same stage produces such a violent
reaction that 2 rapid ‘hereese " in  the
arif]l numbers is obiained -and {he cool-

ing, or withdrawal of the hest of
reaciion, - must - -be - correspendingly
intensified. ’ )

aclid . —per=-"

115

120"

125

‘Whereay, when thewhole wmonut of 130
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the catalyst.iz added hefore the com-
mewrement of the oxidation, u discolora-
tivn and resipification of the oxidation
products may already oceur when their
vontent of fatty acids has risen to about
759% during lhe course of the oxidation,
there is ohfained by adding the catalyst
a purtion at a time if the oxidaiion is
interrupted ut thiz content of about 75%
of fatty aeids, a product which is dis-
tinguished by an extremely low content
of ovxyacids insoluble in  petrolenm
cther, oxy-fatty acids, and the lika. Thia
feature of the iuvenilon thus makes it
15 1llussih10 to abtain relatively pure pro-

duets by thus interrupting the oxidation

at fatty acid contents in the oxidalion

products of about 70 to 80%. However,

i such pure products are not required.
20 tLe oxidation may be condueted very
extensively up to contents of over 80%
of axidized substances, which eculd Dot
hitherto he obtained in  praetical
operation.,

Tn conneotion with the use of other
catalysts or of oxidation methods working
with oxides of nitrogen it has alreadys
been proposed to break off the oxidation
prematupely in” order to reduce the
80 nndeairable by-prodwets in the final

produnet.

. However the provess of the present

invention, by virtme of the use of a

mixed catalyst containing free higher
85 carboxylic anids and the addition of such

catelyst in partial amounts, in a manner
knuwn per se, enables the oxidation to

- be condueted up #n a contenb of 80 to

03% of falty acids, or when the oxida-
40 #ion is prematurely broken off, o suhstau-
- tially purer product to be cbiained than
was possible by known methods,

A further advantage of the proecess
consists in thet, when the ecatalyst is
added -in_parlial amounts, it i possibla
ta work at a veachion temperature lying
far Dbelow the reaction -temperature
required when it is added all at one fime:
For example, it is possible to maintain
reaction lemperatures of 85° (. and lower
without diflieulty, a2ccompanied by a
rapid inerease in the oxidation, and thus
to sappress still further side reactions,
such as the formation of oxyacids.

The non-oxidised vesidus of the
originating suhstanre—ihe 1meaponifi-
able portinn—may _be subjecled, after
reparation from {he fatty acids pro-
dueed. to forthér oxidation, which s
g0 preferably carried out by the process of

the inveniion. When this material is

pxidised hy the present process the afore-
descrihed  advantaged  are similarly
obtained. Since the produetion of fatty
g% acids hy oxidulion of paraflinie hydro-
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carbons is above all rendered expensive
and bothersome by the necessary separa-
tion of the unsaponifiable wsubsfances,
simplification and economy result from
worldng in aceordsnee with the imven-
tion, gince even hy a single oxidation o
pure and high grade product Is vbtained,
from wlhich only comparatively small
fractions have to be separated and, if
duaired, furiher oxiﬂiseé.
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Exavere I,

150 kgs. of paraffin erudes, obtained
in the prnduction cof Lydroearbons hy
eatalytic conversion of hydrogen and
carbon  monoxide by the Fiecher-
Tropsch synthesis, were treated at an
oxidation temperature of 120° €. with a
mixed calalyst consisting of 78.6% of
fat-snluble manguzese, magnesium and
alknli metal compounds, and R1.5%
of stearin acid.

Before - the commencement of (he
reaction only the. stcaric acid and 44%
of the fat-soluble melal compounds were
added. The remainder of the faf-soluble
catalyste were added after 12 hours.
After 27 bhours the acid number
wos 175.3. :
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Ex<awers I1.

150 kgs. of paraffin crudes, beiling
above 320° C. weré mixed ab the bégin-
ning with a mixture comsisting of one-
third soluble mangoness compound and
two-thirds higher fatty acide, The total
aecelerator quantity amounted to 0.28%
at the commencemenl. In he conrse of
{le oxidatien a further (.4% of cafalyst
waz added, in eight partial amounts.
Six of these parlisi amounts consisted of
alternate doses of alkali and heavy metal 105
compounds. The last two were oil-
soluble mixtures of the metals of the
sixth to eighth group of the periodic
table. After the first six hourg it was
possible to keep the reartion temperniure
constantly helow 110° C. and affer addi-
tipn of the oil-soluble componnds of the
sixth to eighth group i was possible to
depress the temperature to 83.5° O, .
Nevertheless, the increase of the acid 115
number within three hours was on the
average 15. In 38 hours an acid number
of 159.2 was attained. The oxidised
material wag almost colourless.

The heavy meiil compounds consisted 120
of manganese, iron and cobal salts in
the preportion of one-fifth iron sults and
fonr-fifths manranese and cobalt salts in
egnal parts. The salts were mixtures of
¢hlorides and carbanates in the propor- 125
tiom of 1:1.

o6

100

110

Exasterm I1T,
The rame quauntity of ecrude paraffin
was oxidised at 125 C. with air. After
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26" hours the yield of fatty mcids was

92.5%. .

Manganese palmitate was used os

catalyst, 45.6% of fhe guaniity of folal
& manganese palmitate employed . being

first added in admixfure with the same

amount of sbearic weld, while the rest was

added without admixture of stearie acid

or the like in two doses of 27.25% each
H in the course of the oxidetion.

Having now particularly described and
ascertained the nature of our said inven-
tion and’in what manncr the same is to
be performed, we declare that what we

15 elaim fg;—

1), A process for the productien of
fatly acids by cetelylic oxidation of
paraffin hydrocarbons which are liguid
under the conditiomg of treatment, :in’

20 which salis of the metals of the sixth,
seventh or eighth group of the periodic
syatem are used as catalysts fogelher with
free higher carboxylic acids such as fafty, -
resinin or paphthenic acids, if desived

25 with the addition of compounds of Lthe
alkali or alkaline earth metals inelnding
magnesinm, and in which only & part of
the ratazlyst mixture iz added {o the
originsting maferial before the com-

30 mencement of the oxidation treatment,
and the rest of the catalyst is added
during the course of the reaction.

2y, Process as claimed in claim I, in
which the smount of the catalyst added

35 hefora the commencement of the reaction
is abont from one-third - to {wo-thirds,
prefernbly 50 to 70% of the fotal amount
of catalyst employed. . o

3). Process az claimed in claims 1 and
2, in which only the catalyst mixture
added before or at the commencement of
the veaction coniaius free higher ear-
boxylic acid, while in later siages of the
reaction compounds of fthe metals of the
sixth {0 cighth groups, ©r mixtores
thereof with alkali metal, alkaline earth
metal or magmesivm compotnds, are
added.

. 4), Process as claimed in clalme 1 to 8,
in which the remainder of the amonunt of
eptalysl is added comtinuously after
initiation of the resetion.

§). Process as claimed in elaims I io
4, in which the partial amounts of
catalyst are added in such a way thal the
inerease of the arid number within equal
periods remaine approximately comstant
throughout {he whole prosess.

‘8). Process as claimed In claims 1 fo
5, in which the oxidation is prematurely
braoken off. .

-7y, Process us claimed in claims 1 to
6, in which the process iz carried oui
under very mild oxidation ronditions
below a temperature of 120° C.

8}, The process far the production ol
fatty acids by the catalytic oxidation of ™"
parafin hydrocarbons, substantially ae
describad. -

Dated this 4th day of May, 1838,

ATLBERT T. MORD & THIEMANN, .-
19, Sonthampton Buildings,
Chancery Lane, London, W.0.2,
Agenis for the Applicamis.
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