The Qxidation of Dard Wad.

sn emulsifier for use in the paint indusiry, sold
under the trade naune 'Parestol!, wes menufsctured by Rhein-
preussen at lLogrvs-ileerbeck by the oxddation of crude wax, =.p.
75 - 80F., extracted froam the Pischer-iropsch catalyst. The
process was &s folleows:-

The wsx is filtered to remove catalyst dust and
then hezted tc 160%. by steawm coils in an alwsinium vessel
2¢D . bigh by 1.5 @, dizmeter, Air is then blown through
distributors fitted in the bottom of the wvessel at 2 rate cof
100/cu.m, /h. /100 kg, wax., o cetalyst i5 used, and after 1
to 2 hours inducticn, the reaction starts {indicated by a rise
in tempereture) and the stean is cut off. The oxidatien
than preceeds at a temperature of 120°C. with 2 constant rise
in &eid number.  After LG - 12 hours the scid number reachss
60 and after 15 hours, 75. This is the normsil snd pcint for
preparing emulsifiers for wse in the paint industry, but the
z2cid number can bs increased, if desived, to 120. &% the
specified air rate, no steas is reguired to maintein the
tewperature but at lower zir retles, sone stewms heating must
be used. From 100 kg. of wax, 105 kg.of preoduct; acid no.75,
sap, no.lh0, softening peint 4C -~ 507 8., are obtzined. The

[}



170,

cruwie product was sold, without further treatment, to
Eerberts of Wuppsrial and Wiegand of Cherhausgen for the
sanufacture of cll-bound distespers and cheap camouflage
painus. It can be used for the preparation of cintment
bases and other pharmeceutical. p: odusts., The cost of
croduction is iven as 35 Rpfp./kg. based on o cost of
3G Bpfe./kg. for the catalyst wax used as raw moterisl.
The cmuel vreduction was 3,200 t.

The blow-off pases wers cooled and Jow-boiling
scids {below C1j} were recoversd and scld for use in the
lesther industry.,

sccording to v, Sauter, ihe uataivot wax obialned
from the Frabag (Ruhland - Schwarszheide) plant was oxidised
in slumniue vessels by blowing witn air at 11.0°C. in the
absence of catalysts oun a scale of 5 t.per day. There was
no noticeable induction period and an scid nucber of 50 - 60
vias reached in 36 hours. The crude product was markafed under
the name "Bualglerwachs P.3.7 by the Paraffin Verwertungsgesell-
scraft { a coupany founded by I.G. Ferien and Iwabag) Fer uss,
after saponification, as a texitile iupregnent and constituent
o? ointment tases and lubricating greases. Ain excellent
ecuision for sulphonahﬁde cintments wos obtained by blending
equal parts of the saponified product, water, zod the sintwent

base Zeseribed on page 147. :

Hohl

This preduct (Bmlgierwachs F.85.) must have been
aliost identics i én
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The "0,2." Process.

As reported in 2arly CICS neports, Ruirchenie

had devslopad to the pilot~plant stggc a process for obtaining
énulsifiers {siuilar in peneral urooert*es end atility ts
Parestol and Baulglerwaens Palda ), in which treir Hartwachs was
oxidised «with nitrosyl sulvhuric azecid, The products were
desimated "0.P.I", "0,P.32" ete.  This work was corriad out
by Dr, Velds, who .'}.‘- Lite J.OML,I‘ eiployad by Qubhrciucwie, but 2
survey oi hls weork has been prepored by Dr. Clar of labrchesie
uI“'j Tl

L ).

215 constitutes the best account of the process yet obiainad,

resent
in t
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dtated that Velde hessd this claim on the scid mumber ste,,
of the product efter extracting unsaponifizble matier with
heptane, tut since the latier does not remove the higher
hydrocarbens, his low acid numbsr was not due to 1ong-chain
fatﬁy acids but to hyﬁracarbon impurities, Bhohner claims
that by extrection of the crude *Q.F.3" with 80% ethyl
alcochol &t the boiling point he remoaved 80 of the Tatiy
acids present aﬁd was sble ko prove that thees were all in
the range D,nUag. “Lhrchnmie therefore baileve that ¢
G.P, procasé if ?he most efficient weyv of producing sosep
acids by wax oxidation, as very few by-products are Formed,
Thev claim that oxidation of the hard wax by nitrosyl sulphuri
acid gives a higher proporiion of ghort»cnalﬂ acids than
oxidation of the "block wax", #Lp. 50 = pz

atelysts were definately harmful in the oxidation of
the waxes but might be of value in the oxidation of the
Diesel oil, Presgnce of olefines was detrimental to the

prOcesSa

Ruhrehemie definitely considered that the nitreosyl
sulphuric scid process was superior to the Chromic acld
process which they had also studied. They claimed that this
cpinion was not biased by the fact that they were cwners of
s nitric acid plent. ¢

Greases.

Dr. EKBlbel, Rheinpreussen, had prepsred in experimentsl
gquantities a product designated as "P.C.F.” which was
cle med to be a high grade high-pressure bearing grease.
1%t was comnourded according $o the Tollowing formulaz-

400 parts chlorinated catalyst wax (5 - 30 C1)

e ds “artﬁ sodivm salt of ”zﬁ fatty acid from
exidation of ceta‘j% waX

42 parts caleivm carvonate

4.1 parte calcium hydroxide

For hard gvﬁases, wax with a low chlorine content was ussd
snd for soft gremses one of higher chlorine content.

Fatty icids wia the CXO fTocess.

muhrchemie had investigated seversl metheds of prepsring



'fatty acids suitable for scap mamufacture from the C,
Fischer-Tropsch olefines via the [XD reaction, ‘“‘he:,
.tf'Zed cut the process of oxidizing 0XC-sldehydes by air on &

‘semi-technical scale, A bateh of 86 kg, of crude X0
isldehydes is stirred in a 100 litre miwer with 20 - 25 k.
‘K&, C0, in aquecus sclution and eir Tlown through the mixture
‘fof 8 hours. The product is a stiff paste corteining the
‘peraffing from the originel raw materiel used in the JXD

. reaction, scap and sodiim carbonate solution. It is then
trested with dilvte ethyl alcohol and m2intsined at 60 -
80%. and 1, = 9.1, when the paraffins can be separsted off,
the soap salted out and the fatty acids recovered by
spiltting with wineral acid. A cheaper »rocess is to heat
the paste in s mixer to 1709, and dlatil off the paraffing
and water, leaving a dry mixture of scap snd sofa which can
be used directly as a scap powder,

They also tried the fusicn of aldehydes, alcobols and
esters with aikelis, The ¢ruce aldehyCes ere mixed with the
thearetical amount of caustic sodz ard hesied in an sutoclave
under 5 atm, nitrogen pressure to 32092,  The presaure rises
to 50 atn, due to evolution of hydrogen. The cruds s0aD 1f
cttained by distilling off the hydrocarbons, but as it
contains traces of catalyst from the CHC reaction, it must
ba gplit with mipersl escld and the free {atity acids
recovered. The yield is 80 ~ 854 of thsory. Alkali fusion
of aloohels is cerried oui in & similar manner but ths
product is inferior to that obteined from the aldehydes.

The best product; howsver, is obtainmed by alksli fusion of
the esters, obtained by the Cannizzarc reaction Trow the aldehydes,
because they can be readily purifiéd belore carrying out the

fusion procese.

Scay can be produced by direct alkali-fusiom of the high
0iling fracticns of primary products, obteined by synthesls
vith dron catalysts, as these products contesin a largs
ropsriion of oxygen sowp ounids,

o
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The finel socap i
the dry pateriel in a s

The method of amalysis of olefinss inveolving oxidation
witn nitric acid, sp. g, 1.25 - 1,30, devised by Dr. Fotiig
of Ruhrechemie, can 2iso be spplied to the prepsreticn of
fetiy acids in the «canwmaklnb Tange. it is advizakle for
this purpose to use 50 = 1000 axcess of UL, which, howsver,
can be recovered, 3
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To obtein suitahle slefines for this crovess 2 msthod
f dehyérogenation of paraffins was developed which gave »
rredominance of olefines with the double~bond in s mid-cheirn
position. The mathed is as follows:-

oh

Paraffins in the range C are melie
mixed in = heated feed hopper NI im ne { on
paraffin) and passed inmto a reaction tube ccriaining
sctivated alumine or alunindum sillc;tbw The upoer part
of the tube, maintained at 200 - a.v Ce, 2cts mainly as a
oreheating zons end the lower part {at 350 - 1)00n.f as the
reaction zone. The reaction consﬁuts cf bropinatlon folloved
by de-bromination and shift of the resuliing doubis-bond
towards the centre of'the chain, The throughput ussed &s

10 -~ 20 volumes liguid feed per volume of catalyel per howmr and
an absclute pressure cf 100 = 3560 mm, mercury or even Lower

is necessary,

“.l

For egui-molar proportions of bromins sxnd hydrocarbon the
vield of olefinss is 50 - 60 of theory. Vains 1.5 moles
bromine/mcle hydrocarbon the yield rises bto 70 - 804
Unchanged paraffin snd undecomposed bromo-compounds {about 5.
can be recycled and the HBr can be reconverted tc bromine by
oxidation with air over a tungsten catal;nﬁ i

"

J

"ne loazes of
hyo“ooarboﬂ material are of the opder of 3 - 3,. For 03 -
paraffins the compeosition of the olefines covialned 2

S0 F

60 - 75 with the. double bond between O, ard C,
10 - 151& 2] w = G,; 2 }é G;{T.:S)
.10 - 30;3 1 ” L 4] Ly G"j < Ly C12

Betergentso

The relative merits of the various methods of oreparing
detergents fron the primery products of the Pischer-Tropsch
crocess were discussed with the chemisbts of Ruhochenmie and

Henkel and with Dr. Schwen of I1.3. Farben., Ludwigshalen.

The sulphation of olefines wos considered first, sxd
or., Rottig of QuhLCHEHue frseribed the process he had use
as follows. AG,, -G fr&0+10ﬂ,‘CORta¢nlnD a nhigh
preportion ofci»oie 1nes} is treated with fuming sulchuric a01ﬁ
with intensive stirring at = temperature mainteined tetween -5 “and.
+50g, The acid contains 5 ~ 105 excess 80, and a 10 - 20.
excess of ac1d, calculated on the olefine ”onﬁen; of the
hydrocerbons, is used.



After 3C to &0 mirutes, the temperature 1s allowed to rise to
the room level antihe nixture is neutralised with caustic
soda (30 ~ L0p) to p, 10 S0 10.6 takxing care Lo maintain the

*ﬁa”ﬁrﬁtuTe bed ow 5053_ The unattzcicd paraffins are then
extracted with hexane. Very little polymerisation takes

-

wlace, if the temperaturs during the SUthvtiGH has been
kert low, and the yield of sulphate esfer sheould bﬂ 90 -~ 95%
of theosry.

Herkel, however, stated that the vield in this process
was only 70% of thecry and that the separstion of the
paraffins from the esters was a difficult =nd expensive
CTOCEeSS,

The products ars esters ¢f secondery aleconols and although
thelr detergent properties are very good they camnct be
cbisined as dry, free-flowing powders, and Henkel fourd that
they cculé not handle them in their £illing machines for soap
powders, Dr., Schwen, however, considered direct sulphation of
olefines the best metucd of maklng deterzents from Fischer-
Tropszoh oils, and that by the use of suitable machinery there
was no difficulty in incorporating the producis 1n spap
DOWHAT S,

Ruhrchemis considered that a disadventage of the
su_phated olefines was the bigh py, (10 st avhich they must
bz used.

CX0O alecchol sulphates are glgo excellent deotergents.
Tae (X0 aleuhsls are primary ones and give sulphaite esters
which are cbiainable as dry powders end can be used at p, 7
and are therefore sultsble for the weshing of delicabte fEbrics.
Ruhrchomie consider that the GO product was supericr to
that ferived Trom natural alcohols due to the
of chain length. Frinar J alechol sulphates

to heating than the secondary alcohwel product

nct be used st temperaturss much in excess o , ct
Qui*cverle and Henkel considered that, starting from clefines,

the rredustion of alechols by the CXO process
COTVETS o sulpbstes wag a more economic p
dircaot ration of ihe olefines, in view of
value of Lthe product.

The hydrocarbon sulphonate
rrzoess were inferlor washi

“ere not oblainsble a3 dry o
sclubien, They ars, howevaer, =i
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therefore be used in boiling solutions and are cheap to
oroduce. The latest type ( ersol H), prepared by stopping
the gulpho-chlorination after 30 - LCx corversion, is mn
improvement over the early types whose washing efficlency
was impaired by presence of di- and poly-sulphonates. Even
with the improved product, the washing efficiency is low
pompared with other sulphonate deterzents such as Ipeomls,
because the S0.H group cccurs at raniom slong the chaln and
ia not restric%ed to the desired terminal position.

In general, Or. Schwen stated that none of these
(etergents could be used in tablet soap and aithough they
cculd be ugsed satisfactorily for 3% purposes in laundry
work they wers unsuitable for washing cotton goods. Repeated
use of any of these products, even the sulnhonated primary
alechols, caused a grey colour io develep on cotton due to
the absence of colloidal matter to "float-off" the dirt.

This could be partly, but not entirely, overcome by adding
2. of Tylose to the washing powder.

Finselly a Qiagrem prepared by Tuhrchemie, which
sumarises the various methods of poeparing fatty acids and
detergents from the primary products of the Pischer~Tropsch
rrocess, is reproduced in Mig. 9.

Summarizing Flow-Shset of the Rhelnpreussen Horks.

In conclusion, as sn example of how the synthesis may
he conducted snd the primary products worked up o readily
parketsble secondary products, the complete flowsheet for
the Rheinpreussen synthesis werks is given in Figure 10.



