St 00 Compeny et o
- (Zdiana)  Frames b5y

— INFORuAT, ON DIVISTON TRANSLATION Ti6i7 o 35- ‘

i

- The Preparatior

ST o Certaln emounts of fatty acids are formed in the medium presgure ..
- ..Bynthesis besides hydrocerbon,. 'These fatty acids are contained in the end -
. gases. but leave the oven in.vapor ‘form. . The condensation of the product end
" and of the reaction waters occurs in each nedium pressure plant because of -
.. indirect cooling. The condensed fatty acids that-are__fomed"vould caugs -
. .'severe corrosion damages in the condensator and in the following installation.
el Therefore, 1% 18-Indispensible to neixtralizef‘in,‘wpbifom the
small emounts of fatty acids before condensation. - This is dome in the follow-
“ . ing-wey, The hot. gas s sprayed ‘with soda solution. .Thereby the fatty acida
- which are pregent in the end gases are formed into fatty acid sodiunm salt =
- Which are present in the used-up sodfun hydroxids. 4 very dilute soluticn of
o soda - is uged for operationsl reasons particularly in order to avoid unneces-
~ - eary alkali losses. Vorking with concentrated solution and its repeated uge, .
- i.e. & godium hydroxide circulation process, is not possible because difficule - .
... ties occur in .the separation of the oil from the hydroxide ‘through emulgion

. formation. Therefore, the use of very dilute soda solutions for neutralization
© in medium 'presmre'planft_sf"cannot: be avoided. These gods solutions contain very
- low percentages of sodiun salt of fetty acids in solutio + -The concentration
" . of unused alkali in the wasto sodiun hydroxide amounts to ebout 0.5% end the -
_concentration of fatty acids about 0.5-1%. The .very: dilute soda solutions are -

i not-used 8o -far, “in“any’ of ‘the plants. It has been generally thought that the
- -preparation of these fatty acids would not be economical even if they give... " i
N gOOdyieldSo i v‘,;(,,,.;._, ‘] = . P - .. ‘ ’

T Aithoughr ﬂ!,é end gages, at:e'ngﬁtra.uzed; ‘with';séﬁijlm‘,éoli!ﬁon.‘tbere» :

: _e--'d_ens&te,oil.‘"-‘Today"“th'eyﬁar‘e ‘generally removed frog’;the"’cbnden‘sed’g“‘ by-lye .. .

.- washing, . The ufatty‘acide"quantitieai_thatf are ;§:§p}ag§d,‘by;,_m‘e_a'xj:e'f'og;a,,lye-»;-;pe

:.;,j,fﬂj..,,l.waehin'g‘.are..:practicall‘ywutilized“iall"’“c‘o’v‘é““;‘F*lﬁesb=quant1tieam"’e‘ ‘small compared e
- with those .that are lost in ‘the;n,elxt!'.alizatiqn*alkali‘.s‘olu'tims."': e R

“ i Because of the chortege of fatty acids that hav boen “caused by the
. war, we investigated: the ;.pogsibiliw';‘Ltogrzfequ;éz{_‘th‘e;-f_atty['_acldsg."thht‘:.are?:‘cpn’-‘-‘ ot
et telned in }t,h_ejiénd’-hy,d‘rq:d.dg."'fﬁf.‘,Thrdiigh‘:ﬁ«; examination ‘of fp ~conditions foun
o tho_mozkable..process-which-alioms-to- roror e fatty acids on ‘en economical

" ‘hasls with about 90% yield: - The investigations that were first carried out in -




the leboratory led to the construction of & technical plent in the sumer -

- .of last year. Since November it has been in uninterrupted operation and - ..
. ‘has fulfilled all expectations: . Before I go into & detailed discussion of =
' ‘this process, I should like to touch upon a fev other possibilities which =~ —
. cwuld elso be used for the preparation of the fatty acid’in the waste hydroxide.
1 must observe beforchand that the experiments heve mot given useble results.
7 These¢ processes that were consi ed only ellow & smell portion of the evaile = -
- able fatty-acids to be recovered, In this comnection, we tested the possibility
-~to precipitate the fatty acid from the dilute solution vith csleium. But we |
~ found that the solubility of the fatty acid calcium salt is still too great,
respectively the conecentration is too small,to attein & ‘prarticelly cuentitdtive

“preparation.- Algo, repeated prscipitation of the sodium selts of fatty ecid
- with celeiun, did not give completeprecipitation of the fatty acid, K For - . o
7 nstance ve obtained a precipitation of only 2.3 g. of fatty acid (that'is, =~
- only 23%) by ‘twice precipitating vwith sufficient excess of calcium frome -
. bydroxide solution that contains sbout 10 grans of fatty acid per liter. The

investigations show that the fatty scids thet have been recovered by this

 mothod ave prinarily high boiling fatty écide. 72.2% from Cg up has been
. found, But this method cennot be considered to be en economical recovery.,

wooooo oo Farther we tried to liberate the fatty acids from the acid dilute
" "solutions by driving them out with cerbon .Gioxide.: Vhen the carbon dioxide ‘
| stremm vas passed through the acid solution at a temperature of 95°C about,
« - 3.6 grams per liter which equals 36% could be recovered from the starting - -
. bydroxide of about JO grems per Liter. . - -
... Hereby. the yleld was too emall.to carry.it out economd cally

- particularly since in both these methods the precipitation with calcium end -
... Griving out with carbon dioxide large amounts of acid are necescary. Partly ... .. ..
. Yo eplit the celcium salt, end partly to acidify the solutioms. .,
7 . Now T ghall discuss the actuel procedure as it has been useds =
. Ve tested first the possibility to extract the fatty acids with suiteble -~ . -
. solvents-after they have beén liberated by hydrochloric of sulfurle acid from the.
. end golution. ' The solvent is generslly required to be practicelly insoluble in- |
-o-water,. This is necessary: in- order to-iceep-the-scid in' the weste water dm " =
,  bearable limits since they deel with considerable amounts of water in'the .
. extraction,  Suiteble extraction sgents are trichloroethylene or also the lght -
‘maghtha thet results from this: gynthesis. - We succeedsd ‘o eccumilste practically
- all fatty acids in the.solvent by choosing suitable operation .conditionsfor
|  the extraction.’ The solvent that conteined the fatiy acids cen be processed .
———80cording-to-verious-nethods:—The-fatty-nctds-cm-be-rewaversd by aistillation:
.+~ 'Thereby the solvent must heve & boiling point below thet of the lovest fatty Ak
. An d for liberating of the fatty = '~

- ‘deid that is to be recovered.

other metho

~ " aclds'fron the solvent 1s




hydroxide can be enriched with fatby acids at will.  The ‘fatty acids arve then
removed by mineral acids. The second method seems more tedious et first.
But we have decided in favor of it for verious reagons.’ Its advantage _lies
- in the faet that. no corrosion attack by fetty acids is to be expected in ,
‘the installation parts that come into contect with the solvent.- The solvent = -
is freed continuously of the fatty acids thet are conteined .in it by alkaeli..
A distillation would require consideiable corrosion reistence in the distilla-
bion installation. Also 1t would be necessary to use en exact and possibly -
- Jow bolling extraction agent because the lowest fatty acids have low boiling -
‘points, e.g. acetic acid et 118°C. A further disadvantege of the ‘distillation
- separation is the fact that a certain amount of residusl oil from the alkall
1o contained in the solvent end reaches the fatty acids because of the Iow R
~.feparation nossibilities, - Therefore, the distilled fatty acids wuld always- - o
contain a considerable portion of unsaponifieble materiel.. Also this .disadvantage
is avoided by neuiralization of tho fatty acids frim the solvent with the aid
of sodiun hydroxide. wT R 5 o SERE
Considering the described facts we have srranged our present plant -
as followss e R S e o

oo - The terninal alkeli solutions of the I, IT end III stage'are =~ = ~
acidified with sulfuric acid o hydrochloric acid up to a certain pH velue sbout .
6-5.5 with the aid of a simple dosage instellation. Then they are extracted S

with light naphtha thet is fornmed in the synthesis proper. This light naphthe

is alvays in a cloged cycle. In oxder to obtain sufficient extraction of the -

water e very simple apparatus is nacessery which congists practically of a .=

nixing pipe and a separator. The extraction naphtha is forced through en' '~

oxtraction installation and imediately after extraction through a scgdium' o

hydroxide wash as it is customery.in the noml naphthe extraction... hug- o

-only one pump is necessary for the circuletion of the naphtha. I T

alter accumnlation of ‘the desired dmount of rosp. After changing the 'sodium . -
.ltxydroxi.c'}e that hag beea enriched with sodium soap it is decomposed by sulfuriec =~
acid, Thereby the faltiy aecids tha’ are now-presen’ in concentrated form seper- -
..8te into a distinct layer,  The emuluion. formstion of.naphtha with: the soap- i oo o
solution that is. %o be feared can be controlled -eatirely by minor tricks. ‘

The sodiun hydrozide is elso condﬁ;éfé& in a cycle, shd 18 chenged

. 'me following 1s én intoresting phenomenon of the ,.éict}i'éc't}'i‘dhifg;f“t‘h”e'--"; .
waste water with nephtna. With suituble choice of the ratio of weste hydroxides- :
~naphthe 1t is possible withir certnin:linits to influeace the. composition of - -

fatty ecids that are to be prepared. YWith a hi gh_excess of naphtha overthe .

 weste hydroxide it 18 possible to oxtrach also the low fatty acids like acetic
acid,. propionic acid without residue,. With low naphtha excess the water-soluble S

- fetty acids are only extracted to a certain degree.. Sinee the Iow fatty acids . - .
-are pmgtically_é'gually,sbluble.inﬂnaphtha.and,.water these fatty acids are -~ - . -
distributed according to their distrébution coefficient, to nephtha end hydroxide. '
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ihe-moxe naphtha I uge the more fasty acids I can vagh onte This fact can be
uced when the fatty ecids are to be used for a certain purpose. If fora
certaln reason the portion of low fatty acide is to be kapt smell then I will
extract with smull amounts of nuphthe. If it ig of valus to recover all -
fatty scids; 1 will nse a correepordingly larger néphtha. excess. The fatty
aclc composition that has been obteined in our operation wifi various amounts

el naghtan vwes, o.g. as followss A _
S In one care to ons part of hydroxide, 0.5 parts of naphtha were
ugeds It wes found that up to €, inclusive caly 7.5% were conteined. The .-
regt were higher fatty ecids, Another cage in which four-parts of naphtha
were used to cne part of hydroxide, the portion of low fatty acids up 10 Cy
inclusive wes 20.6%. Yher naphtha arounts were usedthai lie between these R
_figures also the portions of loy fetty -acids wers between the limits stateds
One can also obtain by this method the separated recavery of pre-
dominadly higher or predominantly lower fatty ecids. One has to' operate with .
two separalts ext rsebion naphthe cycles, viereby in the circulation naphthe of-
the fivst oxtraction there are extracted pricarily high fatty acids, while in
the second cycle edjoining tae first, one recovers the low fatty acids. In- -
thig. manner one cem recover easily 95% of the available Tatty ecids with two R
.. .extraciion steges.or.uith corresponding higher naphtha excess in one ‘extraction
. stage, ' -

If one considers the fatty ecids amount on the absolute basig, X
they are relativoly small.’ They are only 0.2-0.3% of the total primary production.
Tous, they can hardly cerry el welght in consideration of a conplete plant.

But if one considers the extrems sbortege of faity acids and also considers .
that the supplement of fatty ecids for certain finished products is often .

rulobively smell, thea At becomzs obvious that the.recovery of the small miownt —

of fatty £elds make it possivle to produce congidarably more of the products
that are preparved from it, ‘ o ’ '

. Findlly, 4t should bs mentioned that the recovery of these fatty
acids even in such small amoint3 can be carried -out’ economicelly because the
instailation costs and the oparation costs are so low that they can hardly be-—
congiderad, Practically no personnel. is necessary. .. The two -pumps that ave -
UL nsgegsarycun e put into _another. pump house, “as it is done in our case, The
-, pure operation costs of acid and alkali. lie so that they are bearable in every
way, even' if it looks st firel-us. 1f the use of acid and alksli corresponding
~bo the laige amount of water that has to be processed is to be expensive, The-

operation resgent costs for ihe plant per kg of fatty aclds are about 0.16-0,17 - b"

R. Harls, -
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S X : The‘se" coaté are 'béa_'rabie.since the price for fatty acids frem C10
;. uprard 1s-gbout  0.74 R. Marks. The. portion of fetty acids of Cyg= Cy

" 1iés between 55-60% of the recovered fatty acid. .

.. As has been mentioned before the construction costs are extrenely
- low since we have used normel iron for the whole plant. In normal times one
- would probably produce the pipes and separators of acid .resistant asterial.
" But we have preferred to finish the construction a8 quickly &5 possible and
* . Yo risk possible corrosion attecks, We would chenge an elbow or similer -

. -parts that ere used very much.  Until now we have not had any consid erable

. corrosion demage. For transfer: ng the acidified alkeli solution we used a

- pump with a pressed material casing, S

._Summa.rizing 1 cim ,éay'thaf;;it is possible to erect .- such-an instale

" latdon  which makes it possible to recover the fatty acids which result in

© the neutralization waste lyes. of pressure synthesis with small meens and in
. & ghort time, - Thereby one utilizes sll.the possibilities which the Fischer
Gynthesis offers.. - . o T
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