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UNITED STATES PATENT OFFICE

REMOVAL-OF TRON CONTAMINANTS FROM- -
‘HYDROCARBON SYNTHESIS ‘PRODUCTS. -

Benjamin S. Pace, Tulsa, Okla,; -assignor to Stano- .. '
lind Oil and Gas Company, Tulsa, Okla., a cor-

poration of Delaware

‘Application July-29, 1949, Serial:No. 107544

5:Claims.
1

‘The-invention- relates to -an: improved . process

for refining:a hydrocarbon containing dissslved )

-organic-chemicals.comprising acids and also con-

-taining- dissolved or.occluded metal contaminants

-such-as iron or iron compounds, the basic deriva-

-tives-of .which are substantially insoluble in-said
‘hydrocarbon:. It pertains more- particularly to
an--improved -method .and means :for. .effecting
‘separation of - organic :acids, -€limination -of pre-

-cipitatable ‘contaminants and the removal from
“treated material of substances. which would ‘be

it

10

deleterious to catalysts subsequently employedin -

“refining -proeesses..-

The contaminated hydrecarbon-organic.chem-

“ical ‘mixture may be a product produced by oxi-

dation-ef -hydrocarbons or other.carbonaceous

-source, ‘but  the- invention - is -particularly appli-
‘cable to-the- so-cdlled -primary - oil .stream -which

is -separated from the- mixture.of products pro- 2

-duced -by -synthesis when -carbon -monoxide :and
-hydrogen-are reacted with.-a promoted iron -cata-
:lyst -at- pressures-in-the range-of :about..150-to
500-p.:s. i. g..and temperatures in the ‘range of

-550°t0700° “F". .- The oil .stream resulting from

sueh -a proeess..contains. large :amounts, which

“may -range.-from about. 10 to:.30:per .cent,:of

-organic-chemicals-such as.acids, alcohols, ketones,
-dldehydes; esters, etc..- The-acid component: pres-
“ent: in the-oil stream in.general has:the:following
-composition:

. Vol.:-

Acid Percent
Propmmc 0.
-Butanoic__ 6.
18.
..... 17.
-18.
_____ 11,
:Nonanoie.and.higher. .. ..__________ . _______ 77" .28,

“The primary -oil ‘also. contains-dissolved ior.:oc-
«¢luded metal contaminants such as.iron or.iron

scompounds : which ‘may ‘be present: in ;amounts

‘from about:0.01.t0.2.0. weight per:cent, based:on
the weight -of -primary oil. - An. object. of ;the
:invention .is:to :provide :improved:methods -and
-means. for.separating :said .contaminants:so-that
they will.not interfere:with subsequent.chemicals
purification ;or. subsequent. conversion :of -hydro-

00 =1t O O 4d 0O

-material, or it 1may-be a -contaminated -hydro- .
-carbon -solution -of -organic acids.from any other

30.

[
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:carben-chemicals. mixtures: inte: high -quality: -

‘motor-fuels :and/or distillate fuels.

‘This. last~named conversion ;is- usually eitected
‘hy..eontacting::a- vaporized hydrocarkon-organic
‘compound:mixture - with:an alumina-catalyst:such
-as..:activated calumina _.gel,: ‘bauxite, .

55

synthetie .

(CL 260—419) .

2.

-silica-alumina -catalysts ‘and the like, at-a tem-
. perature in:the range :of about 700° to 900° F

-and -a pressure -from . about ‘atmospheric to: 50
P. 8. 1.-with-a contact time sufficient to-effect

«deoxidation ef chemicals and isomerization of the
original and produced. olefins. Contaminants . of
the- oil stream. produced in the synthesis step

.have been found-to: deleterlously affect the alu-
-mina catalyst in the Subsequent conversion .step

and an. important object. of .my invention-is to

-brovide improved:methods and means for- -remov-

ing :said .contaminants from streams which are
to-be contacted: with suech catalyst.

‘Moreover, with hydrocarbon solutions -contain-
ing- aldehydes the latter tend to polymerize dur-
ing the deoxidation step to tarry intractable
resins in the presence of impurities such as.iron;
a condition ‘which obviously .must be prevented

Likewise,.if it is desired to separate the chemicals

from:the primary oil; the -presence ‘of iron s

-to-he carefully avoided in:the subsequently Tecov-

ered-mixture of chemicals since on ‘heating -the
latter to effect :a separation of the chemicals into
their respective -classes, the aldehydes tend to
polymerijze in the presence of iron thus substan-

-tially completely destroying this otherwise recov-

erable ..component, as. well.as rendering more
difficult: the recovery.and purification of the re-
maining classes of . chemlcals present in the mix-
ture -being :treated..

AAccordingly, it is.an object of my. invention- fo
‘provide a.simple .and-effective-means-for remov-
ing-objectionable impurities-from oils of the type
icontemplated herein prior to- subJectmg them to
further.refining .operations.. A still further ob-
"Ject.of -the invention is -to-provide an 1mproved
DProcess for :effecting chemicals separation and
concentration whereby total :synthesis -products
:may .be -utilized: to the-maximum . extent and
handled- with: a ‘minimum expense. It is .an
:additional object .of -my: invention to. purify an
acidie..oil contammated with a metal .which is
‘in.at.least -a partially dlssolved state, :the basic
-derivatives-of :said -metal being substantlally in-

-soluble sin: such:oil, by contacting the latter with
a sultable -hase-to ‘form a salt ofthe .acid com-

‘ponent-in said-oil Whereby the resulting mixture
stratifies dnto an:eil phase.and a salt component-
-containing - phase .and whereby all- of the metal

:contaminant-is -foreed- -into one of said phases,
:and thereafter separating the.metal contaminant-

free -phase.
While the description which follews is directed
‘principally : to.the .application of. the .process . of

.my;.invention to.the removal of iron from hydro-
,carbon -synthesis: primary -oil, it will be readily
-apparent 4o -those skilled  in .the-art that my
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invention is equally applicable to the removal of
inorganic impurities other than iron, i. e., impu-
rities that form insoluble basic derivatives in the
solution being processed, from primary oil
streams, as well as being applicable to the re-
moval of iron or similar impurities from oil
streams other than the aforesaid primary oil.
Thus, for example, oil fractions, containing no
chemicals of the above-mentioned type, may be
treated in accordance with my invention to re-
move iron or similar impurities therefrom prior
to introduction of such fraction into the isomer-
ization unit.

T have now discovered that iron or similar im-
purities may be removed from an acidified oil by
increasing the pH of the oil to a level sufficiently
high whereby a two phase system is formed, 1. e,,
an oil layer and an aqueous salt layer. By proper
regulation of the pH, all of the iron present can
e forced to remain in the oil phase or to pass
into the salt phase, whichever is desired. In this
way either phase may be readily isolated in an
jron-free state. The process of my invention is
particularly applicable to the removal of dissolved
iron from raw hydrocarbon synthesis primary oil
and may be carried out in accordance with at
least three different methods, the first of which
involves the addition of an aqueous caustic solu-
tion or other suitable base to the raw primary oil
to yield a mixture having a pH of at least about
10 and thereafter allowing the neutralized mix-
ture to stratify into an oil and an aqueous phase.
Under these conditions all of the organic acids
present are neutralized, the contaminating iron
passes into the salt or scap phase and the iron~
free oil layer thus obtained may be withdrawn
and further refined. The soap fraction which
contains iron in the form of a flocculent precipi-
tate of ferric hydroxide may then be filtered, em-
ploying a suitable filter aid, such as, for example,
one of the diatomaceous earth type, whereby the
precipitate of ferric hydroxide is removed from

- the soap to yield a clear neufral soap filtrate.

This filtrate, which may contain the major por-
tion of the chemicals present in the original pri-
mary oil, is then subjected to steam distillation
or similar treatment, whereby the chemicals are
vemoved overhead and the stripped soap solution
removed as a bottoms fraction. The latter is
then treated with a suitable acid to liberate the
fatty acids which may thereafter be separately
recovered by careful fractional distillation. The
overhead chemicals fraction may be sent to a
suitable chemical recovery system or to an iso-
former where the chemicals are converted into
high quality gasoline.

The second modification of my process involves
first incompletely neutralizing the primary oil
with caustic to give an oil and a soap layer. With
free acid remaining in the oil phase, the iron is
retained by the oil leaving a layer of iron-free
soap. Sufficient base is preferably added so that
the soap layer thus obtained represents the major
portion of acids present in the original oil. This
layer may be withdrawn from the mixture and

" processed to obtain the free acids in substantially
- pure form in accordance with the procedure gen-

erally outlined above. The incompletely neutral-
ized oil layer may thereafter be contacted with
g caustic solution sufficiently strong to completely
neutralize the remaining acids and cause the
iron to precipitate as ferric hydroxide in the soap
phase formed by the second neutralization there-
by producing a neutral iron-free oil which may
be sent to the isoformer as previously described.
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4.
The resulting soap phase being small in quantity
can be filiered and used in the first neutraliza-
tion step with or without the addition of water
or caustie,

While the foregoing procedures are generally
quite satisfactory in the purification of oil solu-
tions of the type contemplated by my invention,
they possess certain disadvantages when applied
to oils containing aldehydes. Thus, with raw pri-
mary synthetic hydrocarbon oils having an ap-
preciable concentration of aldehydes, the addi-
tion of caustic in the neutralization step resulfs
in the substantially complete conversion of the
aldehydes to acid revertable polymers, i. e., poly-
mers which when freated with acid generate the
original aldehyde. Such polymers, if allowed to
remain in the soap phase in which they are sol-
uble, give rise to considerable difficulty in the
subsequent purification of the liberated faity
acids by distillation. - Although some of the dis-
solved polymers present in the crude fatty agid
mixture tend to revert to their corresponding al-
dehydes on distillation of said mixture, a sub-
stantial proportion of these polymers resinify to
form an intractable coating on the interior of
the distillation column thus necessitating periodic
removal of the resulting tar before further puri-
fieation of the fatty acids can be resumed. The
acid fractions obtained in this manner, owing to
the aldehydes present therein, are still unsatis-
factory because of their tendency to darken
rather rapidly on storage.

The third embodiment of my invention is
especially designed to avoid the foregoing diffi-
culties and involves first adjusting the soap phase
obtained from complete neutralization of the raw
0il to 2 pH not in excess of about 7 and thereafter
extracting the resulting mixture with a suitable
solvent for the dissolved iron and polymers. The
resulting extract is thereafter stripped, the clean
solvent recycled to the extractor, the polymers,
iron, and some hydrocarbon removed in the form
of a heavy residue, and the soap phase, which is
aldehyde-free but which contains some chem-
icals, is sent to a stripping column where sepa-
ration of the chemicals in the soap is effected.
During the initial neutralization step a portion
of the raw oil dissolves in the soap phase. The
portion of the raw oil thus solubilized is removed
from the soap and other chemicals by the extrac-
tion step and is removed from the resuliing ex-
tract and returned to the clean oil as an overhead
fraction from the solvent stripping column. The
quantity of raw oil carried over with the neutral
soap phase in the manner described above varies
with the concentration of the soap solution
formed in the first neutralization step. - Accord-
ingly, in the initial neutralization of the oil, I
generally do not desire to exceed a soap concel-
tration of about 40 weight per cent. Ordinarily
the neutralization step, in this as well as other
embodiments of my invention, is preferably
effected in a manner such that the concentration
of soap in the completely neutralized oil ranges
from aboub 20 to about 40 weight per cent. With
soap concentrations in these levels a major pro-
portion of the oxygenated organic compounds is
extracted from the raw oil together with only a
minor amount of contaminating hydrocarbons.

As examples of solvents which may be employed
in carrying out this phase of my invention, there
may be mentioned the aromatic and paraffinic
hydrocarbons such as, for example, benzene,
toluene, heptane, octane, and the like. The solv-
ent preferable for a given soap solution is largely

e
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component presen

soap solut10n 1n contact W1th the neu

true” regardless ofwhether
pI_ete neutr_ahzatmn 1s ‘em-

“ized iS genierhlly deperident upon-the Coricentrat 20 fi

tlon of” the salt oF soap phase formed by the “addi-
t10n of eaustic.

Y éinploying thie" modlﬁcatlon of my-ifivention
volving ™ substantially™complete™ ‘neutrglization

“secure” optlmum results’ ‘the” “caustic”“solution
- should be added; ‘Preferdbly” Wlth ‘Agitation, until

“tHé resiilting mlxture hasreéach a'pH of-about at
““least 10. "I haVe found it preferable to brrng ‘the

: pH of mixture up to'a valie of at'least 10 in- ordes 30 about 10." “Theéreafter;

“ t0 effect’ substantlally complete neutralization of

- all of theacids’ present “especially thosé of *higher

“ing salts?

“iolecylar” weight “which “tend- to- be “converted
“ Tess regdily at 4 lower pH into-their’ cor'respond-

~ to effect’ onIy partial neutralization of-the ‘pri-

- mary oil, T-have found' ‘that-the mixture should

be brought to a*pHnot iti'gXcess of about 7 how-
“ever; sufficient base should be added to- effect the
“~formation of ‘separate “‘soap” and- oil phases:*

- “this connection, 'I-Wwish o point-but that-oilsalt

P

“‘mixtires of - the type “herein~contemplated “are

j’ ot neutrdl at a-pH of T ifr the sense‘that all of

~~the-free acid present isconverted to-its-corre-
~gponding salt."

~~ metrie’ ‘quantity of'base’ must be- added‘ and it is -

“To“conipletely ‘Tieutralize-all of
~the-aeid, it-will" be- apparent-that-the stoichio-

* t07 b strictly” undérstood that the: expressmn

“““gompletely Tieutralized;™ s tsed- in-the-present
**gpecification, is to be so* mterpreted S When neu~

“*tralization of the acids-is éffected in'this ‘manner,

“*‘the*resulting solution ‘will be‘basic‘and: ‘frequently

- will have s pH of 10 ot higherdwing to-the fact -

"that ih“the ‘casé of-‘nevtralization - with- strong

‘a‘solution having 4 pronounced alkaline Teaction.

: ‘Wlth ‘pH ‘Values between' about 7 and’ ‘about 10 I .

“have‘generally found-that an interfacial or third -
layer forms whick contains s substantial portion

* of‘iron-together-with 6il ang ‘chemicals: -and-while 6

* it might be desivable to- dlscard such ‘a*“fraction

...be. formed, if desired, to effect. remioval of the -

“from ‘the-standpoint of -irok removal, it is-not

*economical t6 do-so, atleast in*the‘case of-hydro-

- carbon-synthesisiprimary- -0il; because of: the very

:substantial quantity of: chemlcals together with g5

‘& smaller amount of hydroearbons-present in-this
layer If “desired; “however; this . intermediate
‘layer- can be ‘withdrawn: and-the chemicals and
-hydroearbons removed from the iron by dlstllhng
such fraction in the-presence of water In puri= »
fylng other~types of oils an mterfamal layer may

Viron’ “Wwithout ° encounterlng the maJor dlﬁicultles

o presented if the case of TaW primary synthesis

oil.

) ed and Which 1§ incapable of“form- 1'
"Uing ‘an ‘@Zeotrops’ withsfich “extracted “hydro-
B carbohs

'011 Ccontalmng approx1mate1y b welght *p'

- dium-and- periodi¢ally withdrawn throughin

T 40 where’ solubzhzed chem}ca.ls an

“~bases; the ‘salts’ formed tend to hydrolize to give 5

6 synthesis - oil;"

y" iftvention* involving &+
et‘al"corit'aminants sweli

“ of d1ssolved iron)*from:a hydrocarbon synt es1s
" opération’ employmg 8 “fuidizédiron G5t
1xer 2 through hne

€r cent solutlon 1s theleafter mtrod
“miixer 2 through-lire 6 wit “agitation’ {d bring
the ‘pH of “the- resulhng m1xture ﬂto a* 'value of

stratrfy into two layers.
~oillayer is-withdrgw

S
" @ further refining™ Operatlon, if‘desired. *The

“soap phase’ contammg -iron as g ﬁoc is withdidwn

—On’thé othéer hand>where it-is-desirde 3o through liné- 16" and"i'ritroduced Snto“flter 12

““where-theiton is* retamed on*“the filf

ing“me-
4.
“The iron=fréescap filtrate thus-obtained 1s wrth-
““drawn -through-line* {6 ‘énd ‘sent ‘tov i

W1thdrawn thr‘ough fine" 28 ani condenser 2244nd
" ‘thereafter -condicted to: eparator‘ 24 where the
vdlstlllatels allowed to‘ q s

I from*sepa-

] é‘ o
;_5 Tator 24 thirough'line 26*and‘returied to ‘st¥ipper

" 18, while- the"oil 1ayer; consrstmcr eSSentlally of
chemlcals together w1th 45 maH €

“free acid is- generated durmg the~soap strrppmg
“operation.” The resulting’ neutrdhzed mikture is
“allowed to'separate- int¢ an’ oil-and water phase,
- and the latter which’ contams ‘some’ soap“together

Yigith g" relatlvely ‘stnali - quant1ty of solubrhzed
““‘chemieals is recycled through' ling 34 combined
with the filirate in- hne 16 and-sent to strmper 8.

““The 6il phase in- mlxer 30° which cohsists-essen-
~tially of “oil- soluble dhemlca]s is ‘Withdrawn
thrOugh line 36 and* sent to &+ su1table’~chemlca1
“‘recovery systemi’ or' to - "{su1tab1é“ isomerization
* ‘unit-and conyerted into'gasoline, ‘The soap-frac-
‘tion from which* chemicals® have ‘been - rémoved
in stripper 18 1s wrthdra\vn "from “the*latter

through 1ine 38 4nd sent to-an' acidificatioh unit

- (not- shown) and*thereafter the dcids-thudiiber-~

ated may be separately récovered.

- In‘the process illustrated in

‘raw-primary
- eontaining: approx1mately 1,25
 weight per ‘cent of dissolvéd iron; is-introduced
into mixer 48 through line 42 ' Sodiumhydrox-
“ide in the form of‘a 10 t0 25 péricent. solution is
thereafter mtroduced through line 44, with agita-

75 “tion, in‘aft sount Sufficient t6- -bringthe‘pH of



http://ww. Pat ent Gopher.com

2,658,906

7

the soap layer thus formed to a value of approxi-
mately 7. The resulting mixture is then allowed
to stratify into two layers after which the par-
tially neutralized soap phase is withdrawn there-
from through line 46 and introduced into mixer
48 where the pH of the soap solution is increased
to a value of at least 10 by adding a 10 to 25 per
cent sodium hydroxide solution through line 50,
in the presence of agitation. The resulting iron-
free soap phase is then withdrawn from mixer
48 through line 52 and introduced into stripper
54 where chemicals dissolved therein are with-
drawn overhead through line 56 and condenser
58 and thereafter conducted to separator 60
where the distillate is allowed to separate into
two layers. The lower water layer is withdrawn
from separator 60 through line 62 and returned
to stripper 54 while the oil layer, consisting es-
sentially of chemicals, is withdrawn through line
64 and introduced into mixer 66 where the rela-
tively small quantity of acids liberated in the soap
stripping operation are again neutralized by
adding thereto, with agitation, a 10 to 25 per cent
solution of sodium hydroxide through line 68.
Thereafter the resulting mixture is allowed to
form two layers and the upper layer, containing
chemicals, is withdrawn through line 10 where
this fraction may, if desired, be further refined.
The lower layer, containing a dilute soap solu-
tion together with a small quantity of chemicals
dissolved therein, is withdrawn through line 12,
combined with the neutralized soap phase in line
52 and sent to stripper 54. The oil layer, con-
$aining dissolved iron, is withdrawn from mixer
40 through line 74 and introduced into mixer
16 where a sufficient quantity of a sodium hydrox-
ide solution is added through line 78, in the pres-
ence of agitation, to bring the pH of the resulf-
ing mixture to a value of about 10. Treatment
of the oil phase in this manner results in forc-
ing the dissolved iron contained therein into
the aqueous soap layer thus formed. After allow-
ing the mixzture to separate into an iron-free neu-
tral oil layer and an agueous soap layer, the
clean oil is withdrawn from mixer 16 through
line 11 and sent to the refinery. The agueous
soap phase is withdrawn from mixer 7§ through
line 80 and introduced into filter 82 where the
iron, which has been converted into insoluble
ferric hydroxide, is removed and the filtrate thus
obtained, consisting essentially of a dilute aque-
ous solution of fatty acid soaps together with a
small quantity of chemicals, is recycled through
line 84 to stripper 54 where further separation
of the chemicals from the soap phase may be ef-
fected. Periodically, iron floc together with the
filter aid employed in filter 82 are withdrawn
through line 86, and the spent filier aid replen-
jshed with fresh filtering material. The soap
fraction from which chemicals have been re-
moved in stripper 54 is withdrawn from the latter
through line 87, sent to an acidification unit
(not shown) and thereafter the acids thus lib-
erated may be separately recovered by careful
fractional distillation.

Referring to Fig. 3, raw primary synthesis oil
containing approximately 1.25 weight per cent
of dissolved iron is introduced into mixer 88
through line 90. Sodium hydroxide in the form
of a 10 to 25 per cent solution is thereafter intro-
duced through line 92, with agitation, in an
amount suficient to completely neutralize the
free acids present in the primary oil. The pH of
the resulting mixture is generally in the neigh-
borhood of about 10. This mixture is then allowed
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to stratify into two layers after which the iron-
free oil is withdrawn through line Y4 and sent
to fursher renmng while the soap phase is with-
drawn through line 9§ and introauced into mixer
y§ wnere the pH of the soap soiuuion is reauced
to & value of about 7 by the addition of a ailute
(10 to 1b per cent) rineral acid such as hydro-
chloric or sulfuric acias through line (V. By
thus adjusting the pH of the soap phase, the iron
present taeremn is rendaered oil soluple and is re-
moved from saia phase by convacting the latter
with a suitable hydrocarbon soivent sucil as, I0r
example, octane, which is mntroauced througin line
{62. Aiso, quring this exiraction step, alaehyde
pOLymers proauced in mixer s¥ are removed 1rom
the soap along with the iron. On allowmg the
mixture to rorm two layers, the upper hyarocar-
bon layer is withdrawn through line 144 and sent
to hyarocarbon stripper iUg where light hyaro-
carbons, extracted by the scap phase irom the
prumary oil in nmuixer 88, are separated irom said
phase and removed as an overnead iracuvlon
tiarough condenser 18 ana line ify, a Doruion
being revurned o stripper 196 as remux through
line iiZ. "‘he major portion of the nydrocarbon
solventi empioyed 1§ wWitnurawin Iroil Suripper ivd
tarough conaenser iY4 and line ivi and corapined
with make-up solvent in une {uZ. ‘tlus overnead
iraction of lght nydrocarpons i line 1iv 1s com-
bined with the clean iron-Iree oil witharawn
from mixer $8 ana sent fo the remnery. A residue
of algenyae polymer, iron, ana a small quantty
oI hyarocaripon 15 pericaically withdrawn Irom
stripper iu§ through lLne 14, 1he svap layer
from mixer $8 1s wisharawn througn line 1i6 and
introduced into mixer i18 where iv 18 neueraized
by the addition of sodium hyaroxide in the iorm
Of & 10 TO 25 per cent solution. through lme (Zu.
‘'he completely neutralized $0ap Solution thus
optained 18 then witidrawn through line 1z2 and
introquced into soap Stripper i24 wnere chemicals
qissoived in the soap are removed overnead
througn line i2¢ and conaenser I2g and there-
alter conducted to separator {39 where tne aistl-
late is allowed to separate into two layers. Tne
clean soap phase tnus optawned is withdrawn
from stripper 124 through line {25, sent to an
acidification unit (not snown) and thereaiter the
aclus thus liberaied separately recovered by care-
iul iracstlonal uistilation. The lower water layer
is witharawn from separator 13U through lme 132
and returned to stripper 124 while the oil layer,
consisting essentially of chemicals, is withdrawn
through lmme i34 and introauced mMio mMixer 136
where the relatively smail quantity of acids lib~
erated in the soap stripping operation are again
neutralized by acading thereto, with agitavion, a
solutlon of sodium hydroxide through line (38.
T'hereaiter the resulting mixture is allowed to
form two layers and the upper layer containing
chenticals is withdrawn through line i4a where
this fraction may, if desired, be further refined.
‘i'he lower layer containing a dilute soap solution
together with a small quantity of chemicals dis-
solved therein is withdrawn through line 142,
combined with the completely neutralized socap
in line 122 and sent to stripper 124.

In the above-mentioned drawings reference to
certain equipment such as pumps, gages, valves,
stirrers, and the like which obviously would be
necessary to operate the process has been inten-
tionally omitted. Only sufficient equipment has
been diagrammatically shown to illustrate the
process, and it is intended that no undue limita-
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tion be read into my invention by reference to
the drawing and description thereof.

It is to be understood, of course, that the proc-
esses illustrated by the flow diagrams discussed
above are merely preferred embodiments of my
invention and are to be in no way considered as
limiting the scope thereof, For example, other
equivalent methods for separating ferric hy-
droxide or similar insoluble metal hydroxides,
appearing as contaminants in the oil thus
treated, from the soap phase may be em-
ployed and any of the known procedures for re-
covering fatty acids from said soap phase may
be utilized. Although my process is especially
adapted for the treatment of raw primary hydro-
carbon synthesis oil, as illustrated above, it is
also applicable to the purification of any oil from
which it is desired to remove iron or similar un-
desirable impurities. Thus, for example, my
process may be employed in the purification of
acidic mineral or vegetable oils containing dis-
solved metal contaminants of the aforesaid type.
Moreover, while I have generally indicated in the
foregoing description that the acid component
of the oils treated in accordance with my inven-
tion consists of the acids found in raw primary
hydrocarbon synthesis oil, the source of the acid
component is unimportant, i. e., it may consist
of another organic acid or acids not produced
in hydrocarbon synthesis or it may be a mineral
acid such as, for example, phosphoric acid, sul-
furic acid, ete. In other words, whether a “soap”
or a “salt” (these terms are to be interpreted in
their ordinary sense) is produced by the neu-
tralization step, my process may be employed
for the purpose of removing dissolved iron or
similar impurities from the oil.

It should be further understood that my proc-
ess may be utilized in conjunction with other
procedures for treating oils of the type herein
contemplated, or for separating other compo-
nents from such oils. Although I have only spe-
cifically mentioned sodium hydroxide as a suit-
able neutralizing agent in carrying out my proc-
ess, it will be readily apparent that any water
soluble base may be employed; for example, I
may use other basic materials including sodium
carbonate, ammonium hydroxide, potassium or
ammonium carbonates, or other alkali metal hy-
droxides such as lithium hydroxide, potassium
hydroxide, and the like, In this connection, the
expression “basic derivatives” appearing in the
present description and certain of the appended
claims is to be construed as referring to the oil
Insoluble product formed by reaction of a base
of the above-mentioned type with the metal con-
taminant in the oil or to those contaminants pre-
cipitatable by alkaline solutions.

‘What I claim is: '

1. In a process for the purification of raw pri-
mary hydrocarbon synthesis oil contaminated
with a metal which is in at least a partially dis-
solved state and the basic derivatives of which
are substantially insoluble in said oil, the steps
which comprise bringing the pH of said primary
oil to a value of at least about 10, separating the
remaining neutralized oil phase from the re-
sulting soap phase which contains the metal con-
taminant in the form of a flocculent precipitate,
thereafter adding sufficient acid to said soap
phase to lower the pH thereof to a value of about
7 thereby causing said precipitate to dissolve, ex-
tracting the resulting solution with a selective
solvent for said dissolved contaminant, and with-

10

15

20

30

40

45

50

55

60

75

10

drawing said soap phase free from said contami-
nant.

2. A process for refining primary oil produced
in a synthesis operation wherein carbon mon-
oxide and hydrogen are contacted with a pro-
moted iron catalyst under synthesis conditions,
said oil consisting essentially of hydrocarbons
and oxygen-containing organic chemicals includ~
ing organic acids and also containing a substan-
tial amount of iron contaminant, which com-
prises intimately mixing said primary oil with an
agueous alkaline solution in amounts sufficient to
obtain complete neutralization of the organic
acids and to resull in a mixture having a pIH of
at least about 10, separating the remaining oil
phase from the resulting aqueous soap phase
which contains iron in the form of a flocculent
precipitate, together with nonacid oxygenated
chemicals, adding to said soap phase sufficient
acid to dissolve said iron contaminant, thereafter
removing said contaminant from the soap by
contacting the latter with a selective solvent for
said contaminant, and removing the resulting
extract leaving a soap free of said contaminant.

3. In a process for the purification of a hydro-
carbon solution of oxygenated organic compounds
including organic acids and containing a con-
taminant precipitatable by excess alkalinity, the
steps which comprise intimately mixing said hy-
drocarbon solution with an agueous alkaline solu-
tion in amounts sufficient to obtain complete neu-
tralization of the organic acids therein and to re-
sult in a mixture having a pH of at least about
10, separating the remaining oil phase from the
resulting aqueous soap phase which contains said
contaminant in the form of a flocculent precipi-
tate together with nonacid cxygenated organic
chemicals, adding to said soap phase sufficient
acid to dissolve said contaminant, thereafter re-
moving said contaminant from the soap by con-
tacting the latter with a selective solvent for said
contaminant, and removing the resulting extract
leaving a soap free of said contaminant.

4. In & process for the purification of g soap
solution having an acid revertable polymer dis-
solved therein, the steps which comprise adding
to said soap sufficient acid to liberate a portion
of the acid component of the soap, thereafter re-
moving sald polymer from said soap by contact-
ing the latter with a selective solvent for the
polymer, removing the resulting extract and
leaving a polymer-free soap.

5. In a process for the purification of s soap
containing a metal contaminant, the basic de-
rivatives of which are substantially insoluble
therein, the steps which comprise adding to said
soap sufficient acid to dissolve said metal con-
taminant, thereafter removing said contaminant
from the soap by contacting the latter with 3 se-
lective solvent for the contaminant, removing
the resulting extract and leaving a contaminant-
free soap.

BENJAMIN S. PACE.
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