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ABSTRACT

Since the successful carrying ont of the catalytle oxidstion of paralfins to fatty scids

so dependent on the characteristics of the raw material, small scale tests for culu.ll-;
proposed raw materials aro important. A description of two such tests Is given. By way ol
showing how the tests compare with the actual production procedure, the latter s beiefly

reviewed,
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“INTRODUCTION
Objective: .
The orlglul purpose of 1his study was to review the

German practice for mnnlu paraffins to fatty. acids.
Previous iavestigations had- shown the method, as care

Evaluation:
" No mew develes 3 which made the
situstion dmeml than provious investigators had reports

ed it. There wero found however, two small-scale tech.

wete- une

ried out on a production”scale, 1o bs oo expeasive to

be of interest under conditions’ normally prevailing - in’

the United States. It was hoped,  however, that during
the war years further laboratory resoarch, which still had

not been applied to plant operation, might have resulted :
‘in developments which counld ‘give some promise of’
y t. With' this in mind, the '

g the p of i
present trip was made to tho rescarch laboratories of
Henkel & -Co. in A Dilsscldorf, whore rescarch for the
Deutsche Fettsiurewerke is carried out.

iq for cvaluating raw materials for paraffin oxi.
dation which ‘may prove of Interest to future research
workers carrying sut further laboratary studies on the

problem.

bulde to the Reader:

.Seyeral references to material on tho production and
uses of the synthetic fatty acids are given in Appendix
No. 3.

BRIEF REVIEW OF THE PRODUCTION OF
SYNTHETIC FATTY ACIDS THROUGH PARAFFIN
OXIDATION

. TaTits" essentials, lherqf)};éuf of oxidizing. paraffins -to :

fatty acids consists in blowing - air’ through the heated

(3) The plnfﬁn-fnly acid  mixture, from_ . " the- wnch
shing is saj itiéd with lodmm cnhonulc and

paraffine, using ansium ” pér

cess " for fatty. ncndn, wlnch consists in_ lrcalmg unsaturat-

ed pnnff'm with’ 2 mixture of carbon monoxide and -

hydrogen to form. an aldehyde, and subscquently’ oxid-
izing the. lntcr to'a flny acid.

" The stéps in the pnrafﬁn oxldnlwn proccu aro as

followr .

(l)‘ A pnr-ffm mnx!ure bonlmg bclween 3200 C. nnd
" :450° C. .
ganate ~which ‘serves as ‘a cntalyst The oxidation i

fnuy acnd

'wlnd: romoveu ‘water solublc fnt!y lclds

& as a catalyst.
The procedure is not lo be’ confused mlh the Oxo pro-

(Fud'ler Tropsch ' Gatsch) “is- oxidized by -
blowmg air through it ‘in. ‘the -presence “of. perman- - |

! lunt mlxmre of fauy aclds nnd unrcac(cd'
pa ffms is:-given “'a conntcr current waler-wnsh_i

todium ‘hydroxide.

“ The relnmng plr-fﬂn lolp mlxmrc is nuloclnved
during wlud| some of the unréacted pnrlfﬁn is
separated” out by plvny Tlm is returned to llu:
original oxlanwn vessel. : :

(5); The pardffinsoap. mlxmrc from the above step is
steam . distilled. - to .. remove . the remaining paraffin,

‘whidh - u'aho returned  to lhe _ original oXIdIle’IK\
vesscl. b

*(6) The- residual soap from the above pmccu is” acidi-

fied with.. sulpbunc acid.

(7)) The hbernled fany ucnds are glven a counlcr cur-

. rent waterswash.

.(8) The washed fuuy ncndu are frnchonully dlshllcd
allowed to progrcu until about - one. tlm-d of thc. B

Three plants were | “actually. cngagcd ih convcnmg~

- -panffm to fauy acids by-this mclhod They were the L G..
plants nt Oppnn nnd at Heydchrcck cach’ ‘with. a-capa-
ity of 20,000 tons. per-year,: and “the’ Dcuuchc Fettsiiure- _’
:wcrkemt—Wmcn—wnh a; cnpnclly of 40,000 tons per ‘year.,



A tabulstlon of the results of & year's eperstion of 1he" Dentache Fettslurewerke, st Wittes o given below:
Yielde obinined In the Wilten Operstion from werkisg wp 40,000 tons of GCatsch per yeor

Amount from © Yieldin tons -~—— - Percentsgo Yield
varions : exprossedin . yield by . basedon
steppexs - 100% fatty weight carbon
pressed in acid or re- . hased on content.
tons, - sidual 100 parts ' :
: ." paraffin. of gatach * .
Crude fatty acid 31,000 31,000 - 78 —80 66 -
*Cooler oil” ** ~ 2,000 2,000 - 5§ —8 -4
*Cooler water” *% 11,000 3,500 (28 6 5
Oxidate wash water 8,000 1,200 (20) 3 4
Acid wastc water 100,000 3000 - @250 15 . 6
Exhaust aiv 180 millions.m® - 10
Loss ° . 5
. 100
Fatty Acid Distilling.
First cut (Gi—Cy) | . - 5400, 135 102
Main cut (Cig—Cso).. - © 22200 555 480
Heavy cut (Over Cyo). . - 2,000 50 - - “\,.
Still residue, < . . . 3,000 5 14
. Towal 32,600 :
* Per ¢ .y of ..o , : ﬁ)'lvnl‘\!\ o‘vér_ 100 bcclus = ;:_f“;v‘v;:'iéhltﬂgiini resulti ~vfr‘¢‘1"ln";o§“idl'tion.:

v*-*. ’S‘cp'avrllcd"-jby_‘ "éol‘idénsiti‘dn “flfi;m“ llig': :éxhldui



mnm GATICH FOR THE FATTY ACID PROCESS

Olpdnol-porumuthou«udpnm-ul-

= Jatiom Ju the quality of 1he Wydreesrhbon wood :on: 5 stari=:-

hg-uwld.‘l‘hod,muvﬂelhnh-w

for avalusing owch a raw material are sctual small scale

ozidation tosts. ‘An outline of the two finally .dopl«l s
given below.

{L One nmnlu br uda a lo-l. eup&hlo of lnlu u«l
with 2 kgs. of raw materisl sppesrs a3 Appendix 4 Is
this test the. stepe of the sctus! plant procedure, tabulat-
«d on page 6, are reproduced on s miniature scale. The
procedure Is as follows:

A. Four grams of p are diuolv-
ed in a small quulhy .of wller and this solution Is
slowly added, while atirring, to a beaker containing 200
grams of ;-uch at a tempersture of 120° C. As soon as
the water is ev-pornetl off, the temperature is slowly
raised to 150° C. The ‘contents of the beaker are then
added to 1,800 gunu of gatsch previously introduced
into the th ber of the app

The temperature of the mass in the reaction chamber
is then brought to 105—110° C. and air is passed through
‘at & rate of 100 16150 liters pér hour (50 to 75 liters
per kilogram). The blowing of air through the mass is

mmwhln-dnhahlhuualhavml.h-
-lnddu “crude - exidare”, hnluwnhdlnlw-
punuq funnel and yields "washed axldate” and "onl-
date wash water”. This precedure correeponds to step

- @) of the plaat precedure s outlined,

(% | ¥}

< The ™ * Is |lmn ified with the cal
culated quantity of sodlum hydroxide (37% NaOH so-
Jutlon), snd the miaterial Is again allowed to separate
into two layers, The upper or. olly layer corresponds 1o
the "mechanical gatasch® of the larger scale proﬂ-u and.
the lower or watery layer to the-"crude soap”. This
procedure ls analagous to steps (3) and (4) outlined on
page 2. ) . '

The “crude soap” is hot extracted eight times with

. bensine, the latter being subsequently evaporated off and

yielding & benzine extracted ' “return gasch”. This

" corresponds to étep (5) on page 2. In plant practice the

gatsch is separated by diatillation instead of extraction
and is known as "distillation gatsch”.

The benxine washed: "crude sosp” s acidified with

. sulphuric acid to liberate the fatty acid (analagous to

step 6) which is lubleqenlly water-washed (step: 7).

continued until » upomf' cation value of about T40—is- “The: wubad fatty acids are. then dunlled (corrupond-

reached, or mml tlle rise in upomf' cation nlue ceases.
(The forcgoing air blowing dupliuten step (1) of the
pl-nx npeuﬁnn) L o \.~

" The. ial cond “'mﬂ Mlected - from llxc two

condenlen separates into two layers and corresponds to the

Teooler oil” and ’ Pcooler water” of the full scale process.

mg to step B) at a pressure of 4 mm., the distillate being
separated lnlo "light' cut™ and "middlc cut”. The portion,

--\yhnch would in & large-scale: oporation he. taken- off..as

a "heavy .cut” is allowed -to:remain in® the - distillation

~ﬂnk with the residue. An example of.data from a run

in this npplulm -ppeuu on the following sheet:—



R I

z:-,ua-o.mu..m-mm’,ac.mum:m-wu

Charge’ “Humei (Togeky e rotara gatock) ",

. . “dgr pouul-- permangsaate .

Ozldation temperature 108°C.: .

Ozlddtion time . - 40 Iun LTI

Blowlng alr per hour ~ 140 liters (70 1 per l;)

Cooleroll . . .. o, .. . B0 gt Ta tIo e 1
Cooler water . . mn. HRTN O T
Crude Oxldate . 1,825 gr. Acid VaL 88 . Sap. Val. 173
Water washed crude Onldnn ‘LU0 gr. - Acld.Val 7 Sap. Val. 187"
Saponified with 37% NaOH 515 gr. ’ i
Mechanically separated return gatsch - 590 gr. - .
Bensine extracted return gatsch 295 gr.

Washed crude fatty acid. 795 gr. it

First cut distilled fatty acid ~ * : oo
at 4 mm, pressure boiling up to 140 C. ‘8lgr. Sap, Val. 430
Main cut distilled fatty atid Ct ) Lo
at4$ mm, pressure boiling up 10240°C. - 410 sr. Sap. Val. 234
High molecular weight fatty acids )

and still residue " 300 g

In the exili;ple ‘given ahove, ‘the” oxidation was allow-
“ed to proceed farther: than ‘normal.’ U-ullly the “reaction”
is -atopped when - the crude oxidate ‘has'a saponification
value between 135 and - 140 - (15—25 hours). . Because ~of -

this ' over-oxidation thgm “is ‘more "cooler water™ than

normally - (300 - sgainst a usual figure: of < 230—250), *

Anolher conscquence of this ‘over oxidation' is-that ‘the
; g high molecul

over, normal operation at lhe expense of lhe
fnchon (A

I_! It s,

of: " course, {mpousiblé ‘to. sct - limit “for

experimental rune on this ‘apparatus which will -show i
whether or not. a” given raw material is -suitable to use ‘on .

a plant.run bc:hhte cconomic conditions' may be: such at

one:: time - as’ to- )unhfy ‘running * material wlucl( under
A -good. .

other conditions - wonld -not’" be pnchcnble
Fischer-Tropsch: gnsch when. runas nuthncd nlmve wnll
give from’ 400—500 guma of mnmcut :

“.The: dnn fmm an expcnment on the 2 kgf ncnle

_ thorough’ extr

weight acids, ‘which in this .casg .
are encnh-lly oxy-cidl. are proportionately mcrened,

frqm tho cnlda
lherefore‘ the neparnlon s clrrled out by means of
with b “Under ‘such ‘¢onditions’
the " conversion of " the- oxyacids: mto unsaturated ‘acids
does "hot'‘take: phce. ‘For this ‘rcaso hé yield“of huy’

‘agids is somewhat' smaller than' on'a llrge ucnle operation.’

IL “An even small imental “oxidation unit, cap-
nble of being used for a chlrge of only 100 g., is shown
in Appendix .5. ‘As iin the apparatus just prevmunly dis-
cussed, this small - unit ‘is clnrgcd with gatsch_ conumlng’
029% of tassium - pe in water solution.;, It

‘is then brought to- 108o C. by immersion’:in’ an “oil bath®
" “and..the oxu‘lnnon is cnned ‘out by air. blowmg (7—10 &
7 liters " per hour) ' until “a upomﬁcanon value “of : uound‘v:
140 is_reachcd.’ The oxxdlzed _mass_ is then water-wuhedf:

and‘a’ apomhcnuon alue u 'run onit.




APPENDIX 1
LISt OF CERMAN PERSONNEL INTERVIEWED

"Nome Posltion Lecation
Dr. Brune Blaser Director of Research Heakel & Co.
Dr. Welfgang Guendel In charge of research Dilsseldor!
on Paraffin Oxidation - "Henkel & Co.
: Dilsseldorf

APPENDIX Z
GERMAN TARGET VISITED

Name Loeation
Research Department of Dﬂ,uldérf
Hankel and Company
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