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The present invéntion” pertams to-the recovery
of tar acids from’ phenolate <conitaining  liguors
derived from cride tar. - It may ‘be régarded as
an improvetient of the process of U. S. Patent
2.081,692-toCharles M. Ambler Jr:, and Charles
E Underwood.

In accordance with the process of U:'S. Patent
2,081,692, crude tar is-miixed with an alkali solu~
tion to'effect reaction between the alkali and the
phenolic- constituents of the crude tar and solu=
tion: of the ‘phenolate- réaction’ products in the
aqueous phase. The-aqueous phase is thereafter
separated from-the crude tar -by: centnfugatmn,
sprung: withan acid to ‘free the phenodlic: com-
pounds-and subjected to distillationr for recovery
of these phenolie’ compounds,- Such a process af-
fords an impoertant advantage in the avoidance of
the distillation: step-by-Which' a- tai oil fraction
has beeti: first- separated: from crude tar in the
practiée of the prier-art' before treatment’ of: this-
tar oil fraction-separately for recovery-of phe-
nolic compounds:- ‘There: are-certain difficultiés
encountered in - connection ‘with -the: process -of
Patent 2,081,692, however; and an- objeect of the
present-invention has been to.corréct these diffi-
culties:

In the process of Patent 2,081,692, the:agiieous
phenolate phase’ dis¢harged- from:- the centrifu-
gal ‘may be- sprung with- sulfuric acid, or 1t MEY
be- sprung: by treatment -with! earbon- diexide, 30
When sulfuric: acid is-used as the-springing agent,
the alkalii freed by the- springing step- combines
with: the sulfufic-aeidto form the- alkali-méetal
salt' of the-springing: acid: (sodium’sulfate), ahd
this alkali metal salt has:practically-no valie:

‘When carbon dioxidé-isiused as:the springing
agent, the tar acids:derived: from: the springing
step and subsequent distilation are relatively im-
purey and the tar: acid:fraction’obtained: by
springing and distillation: has hydrophilic prop-
ertiesyindicating that the tar acids haveiot been
adequately: purified. . They:contain anundésir-
ably high.proportion of: ash; and this is.an indi~
cation that:the separation: of the alkali:from the
phenolates in:the.springing step is-incomplete:

Regardless of whether the springing:step is-ac-
complished by: carbon :dioxide or-by sulfuric-acid
in:thepractice of the process of Patent 2,081,682,
a- cokexlike. residueis formed in the ‘still incident
to distillation, rendering continuous’ distillation:
impossible, and introducing difficulties in‘contiee-
tion with the removal of this residue-even in-cases
in‘which the distillation:is accotplished by bateh
operation.

Ax object of the present ihvention: has heént- 55
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to-aecomplish: the' §pt: mgmg and putification of
the phenolate liquor’ obtamed in-the practice of
Patent 2,081,692 in"such a way as to avoid all -of
thHé aboveimentioned difficulties.

Further objects and advantages of the inven-
tion, ang the manner fir which they have “been
attamed will be evxdent from &4 readmg of the
following speclﬁcatron m connection with - the
attached How shéét, in which the smgle figure is
a dlagrammatm representatmn of ‘one’ embodi=-

g the invention,

4 ‘dfawihg by refefénce charac-
<aling’s solution (p ferably sodlum hy-

alen reagents may be used) from
Xewd‘ With tar fr_om tank II in

t6-a centrlfugal separator 13 and the equeous
phiendlate selution 'is ¢ontinuously separated from
the crude tar by the centrifugal separation- ac-
comphshed m?that centrifugal. These: steps of

; eenfrifugation dre identical with the
correspoﬂdmg steps of the gbove-mentioned pat-
ent’ to. Anibler ‘and Underwood.

The'aquecus phenolate ligquor discharged from
centrifugal 13 is next' passed to a still 14; in
which! i is. conéentrated By - evaporation of-a
substantial: proportlon of 'the water content.- The
concentrated’ solution: resultirig: from' this: €vap-
orating step: is ‘next ‘reacdted with carbén dioxide
to: effect sprmgmg of & substantial part of-the
sod1um~phen01ates - aiid fofmation of sodium car-
borate, This' results’ 1n preelp1tat10n of the
phenols freéy by the sprmgmg réaction from 50=
lution’ in thee: aqueous phase and solutlon of the
sodium” carbonate formed by the springing reac-
tion: 1n the aqueous phase The springing reac-
tionmay be accomplished by passing the agueous
phenolate ph‘a’s“e downwardly through the tower
15" while’ ‘paSSing ‘carbon” dioxide upwardly into
that tower, as will be" well understood: by those
skifled™in’ the art’ - The’ mixture ‘of soditim car-
bonate solution with the 011 phase resultlng from’
liberation: ‘of ‘the tar acrds, is' next passed to a
separator 16, which’ may He either & gravity or
centiifugal séparator; to-effect’ subsidence of the
sodmm carbonate - solution from the* sprubg’ tar
acids: Sodium hydroxme may be régenerated by
causticization: withi ‘lime of the aqueous. sodium
carbonate solution dlscharged fmm the separator
16} énd- the-résulting: sodium’ hydroxide’ solution
may be used in the treatment of a furtlier quan-
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tity of tar in the mixer 12, or for any other de-
sired use.

The tar acid phase, discharged as a super-
hatant oil from the separator 16, is next passed
to a mixer |7 where it is mixed with sulfuric acid
from tank 18 to effect completion. of the springing
reaction and formation of sodium sulfate by reac-
tion of the suifuric. acid with -the phernolates.

[

‘This reaction results in the formation of a mix-

ture consisting of an aqueous phase comprising
principally sodium sulfate solution, and an oil
bhase containing liberated tar acids. . This mix-
ture is:passed to a centrifugal separator 19 which
effects continuous separation of these two phiases
and separate discharge thereof.. ’

The tar acid phase discharged from the cen-
trifugal 19 contains practically no ailkali, but still
contains constituents which would result in the
formation of a coke-like residue in the still if
this tar fraction were to be distilled without fur-
ther intermediate treatment after discharge from
the centrifugal 19.. An important feature of the
invention consists in the manner in which this
coking incident to distillation is avoided.

The tar acid phase discharged from the cen-
trifugal 9 is passed to ‘a mixer 29, where if is
mixed with a naphthenic solvent from tank 21.
The mixing of the tar acid phase with the naph-
thenic solvent effects precipitation from solution
of the constituents which would otherwise cause
coking in the still, and these, constituents can
thereafter be removed: from the tar acids by
filtration in the filter 22.- An excellent solvent
for use in precipitating the undesired constituents
(which- will- be. referred - to - hereinafter in the
specification and claims as coking constituents)
is methyl alcohol, and excellent results have been
obtained in the practice of the invention in cases
in which the tar:acid phase discharged from the
centrifugal 19 is mixed with twice its volume of
methyl alcohol.

The tar acids discharged as a filtrate from the
filter 22 may be passed to'g still 23, which may be
of either the batch or continuous type, and sub-
jected to distillation in that still to remove methyl
alcohol from the tar acids and effect separation
of tar acids from residual oil.

The invention has been described -above in the
simplest -and preferred -embodiment - thereof.
Various details may be modified without depart-
ing from the spirit of the invention. For ex-
ample, the step of distilling off water in the still
{4 may be entirely eliminated. - The purpose of
this step is two-fold. In the first place, the con-
centration of the phenolate fraction at this stage
Is desirable because of the fact that it improves
the efficiency of the salting out effect on the tar
acid compounds upon subsequent treatment with
carbon dioxide In the second place, it is desir-
able that the sodium carbonate solution obtained
from the separator 16 be relatively concentrated

in order to facilitate regeneration of sodium hy-

droxide therefrom, and this object can be accom-
plished most efficiently by removal of water from
the phenolate fraction prior to the treatment
thereof by carbon dioxide Since neither of the
above features of advantage is absolutely essen-
tial to the successful performance of the process,
however, the material discharged as an aqueous
phase from the. centrifugal 13 may be treated
with carbon dioxide in the tower 15 without the
performance of the intérmediate distillation step
in still 14, o _

The step of effecting further springing of phe-
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nolates, and formation of an adueous solution
containing the sodium salt of the springing acid
has been described above as being accomplished
by treatment of the tar acid phase in mixer (7
with sulfuric acid. It will be evident, however,
that any other acid capable of springing the phe-
nolates may be substituted for the sulfuric acid.
Phosphorie, ‘hydrochloric or acetic acid, for ex-
ample, may be substituted for the sulfuric acid.
While ‘the preferred practice of the process of
the invention involves performance of all of the

- steps - described above and illustrated. in the

attached flow sheet, a substantial part of the
advantages of the invention may be accomplished

-in -spite of the omission of the springing and

separating steps performed in tower 15 and sepa-
rator 18, or of the springing and separating steps
performed in the elements 11, 18 and 19 of the
flow 'sheet. Thus, the advantages in avoiding
passage of coking constituents to the still may be
obtained- in connection with the use of naph-
thenic solvent as described in ‘connection with
reference numerals 20, 2| and 22 of the flow sheet,
in cases in which carbon dioxide is used as the
springing reagent and the acid springing step is
eliminated, or in cases in which-an acid alone is
used-as the springing reagent ard the carbon
dioxide springing is eliminated. It is desirable,
however, that both the carbon dioxide springing
step and the acid springing step ‘be performed
prior to the step of precipitating coking constit-
uents, since the performance of the springing step
with carbon dioxide affords an important advan-
tage in that it results in the formation of sodium
carbonate, which is much more valuable than the
sodium sulfate into which the sodium content of
the phenolates would be converted if sulfurie acid
alone- were used for springing. ‘The:acid treat-
ment after the carbon dioxide treatment also
affords an important advantage in that a much
more complete springing reaction and more effec-
tive removal of sodium compounds from the mix-
ture can be accomplished by the-inclusion of the
acid springing step after the carbon dioxide:
springing, than can be accomplished if the acid:
springing step is eliminated.

While the step of precipitating coking constit-.
uents in a form in which they can be removed:
from the tar acid phase discharged from the cen-.
trifugal 19 has been described as performed- by:
the addition of methyl alcohol, it will be under-.
stood that other naphthenic solvents,. such as;
chloroform, carbon disulfide or sulfur dioxide,,
may be employed in connection with the practice;
of this step of the invention.

While the treatment of the tar in the mixer (2
has been ‘described as being performed by the:
addition of sodium. hydroxide, it will be under-
stood “that -equivalent alkaline reagents can- be;
substituted in this step. Potassium hydroxide,.
or any alkali capable of reacting with the tar
acids to form a soluble alkali phenoclate phase
which may thereafter be separated from the tar
by centrifugation; may, for example, be substi~
tuted for the sodium hydroxide used in this step.

Still ‘further modifications will be obvious to
those. skilled in the art and I do not therefore
wish to be limited except by the.scope of the sub-
joined claims. - s

I claim: :

1. In the recovery of tar acids from tar. the
brocess comprising mixing the tar with an ague-
ous alkali metal hydroxide solution, separating
‘the resulting aqueous alkali metal phenolate
phase from the tar by centrifugation, concentrat-



2,208,818

ing the resulting aqueous alkall ‘metal. phenolate:
phase by, evaporating’ water therefrom, -adding

carhon d10x1de to the concentrated .phenolate

phase,’ separatmg the resulting’ alkali meta1 car-
bonate, solutmn from the resulting tar. a,01d phase,
mixing the tar acid phage, from which the alkali
metal - carbonate solution has been separated,
with a springing acid; separating the resulting tar
acid: phase from the resultmg salt solution: phase
to obtain a tar acid phase substantially freed: of.
salt solution, mixing the tar aeid.phase, from
which said salt solution phase has béen separated,
with a solvent chosen from the class consistingof:
methyl alcohol, chloroform, carbon. disulfide and
sulfur dioxide :to  effect precipitation. of . coking
constituents, thereafter 'removing said precipi-
tated coking constituents from the 'solution of
tar acids in said solvent, and separating.the sol-
vent and. other impurities from the tar.’ aclds by
distillation.” -

2. In the recovery of tar acids from tar, the
process comprising mixing the tar with an aque-
ous alkali metal hydroxide solution, separating
the resultlng agueous alkah metal phenolate
phase from the tar by, centr1fugat10n, coneen-
trating the resulting aqueous alkali metal pheno-
late phase by evaporating water therefrom, add-

ing carbon dioxide to the concentrated pheno-

late phase, separating the resulting alkali metal
carbonate solution from the resulting far acid
phase, mixing the tar acid phase, from- which
the alkali metal carbonate sclution has been sep-
arated, with sulfuric acid, separating the result-
ing tar acid phase from the resulting salt solu-
tion phase to obtain a tar acid phase substan-
tially freed of salt solution, mixing the tar acid
phase, from which said salt solution phase has
been separated with a solvent chosen from the
class consisting of methyl alcohol, chloroform,
carbon disulfide and sulfur dioxide to effect pre-

cipitation of coking constituents, thereafter re- -

moving said precipitated coking constituents from
the solution of tar acids in said solvent and sep-
arating the solvent and other impurities from
the tar acids by distillation.

3. In the recovery of tar acids from tar, the
process comprising mixing the tar with an aque-
ous alkali metal hydroxide solution, separating
the resulting aqueous alkali metal phenolate
phase from the tar by centrifugation, mixing the
resulting agueous-alkali metal phenolate phase
with a springing acid, separating the resulting
tar acid phase from the resulting salt solution
phase and obtaining a tar acid phase substan-
tially freed of salt solution, mixing the tar acid
phase, from which said salt solution has been
separated, with a solvent chosen from the class
consisting of methyl alcohol, chloroform, carbon
disulfide and sulfur dioxide to effect prec1p1tat10n
of coking constituents, thereafter removing said
precipitated coking constltuents from the solu-
tion of tar acids in said solvent and separating
the solvent and other impurities from the tar
acids by distillation.

4, In the recovery of tar acids from tar,-the
process comprising mixing the tar with an aque-
ous alkali metal hydroxide solution, separating
the resulting aqueous alkali metal phenolate
phase from the far by centrifugation, adding
carbon dioxide to said phenolate phase, separat-
ing the resulting alkali metal carbonate solution
from the resulting tar acid phase and obtaining a
tar acid phase substantially freed of salt solu-
tion, mixing the tar acid phase with a solvent
chosen from the class consisting of methyl alco-

3

hol,- chloroform, carbon disulfide and sulfur di-
o;nde ‘1o effect, pregipi tlon of-coking const1tu—

ents, thereafter removing said pre01p1tate
ing. consmtuents from the solution of tar aclds

5 80 nt‘ and separatmg the solvent and

ities ﬁ_;Om the tar- aclds by dlstllla—

5. In the recovery of tar acids from phenolate

j by extractlon of tar Wlth an

10 tal hydrox1de solutmn the proc-
15

¢ sprmgmg ac1d separatmg the re-
sultmg T ac1d phase: from the resulting salt so-
1u on. phase tp obtaln a tar ac1d phase substan—
ireed of. salt solutlon m1xmg the tar acid

¢ip tation of cokmg constltuents, thereafter re-

movmg‘ said precipitated coking constituerts
© from the “solution of tar acids in said solvent
and separating the solvent and other impurities
from the tar acids by distillation.

6. In the recovery of tar acids from phenolate
solutions obtained by extraction of tar with an
aqueous alkali metal hydroxide solution, the proc-
ess comprising, adding carbon dioxide to the
phenolate solution, separating the resulting alkali
metal carbonate solutxon from the resulting tar
acid phase and obtaining a tar acid phase sub-
stantially freed of salt solution, mixing the tar
acid phase, from which said salt solution phase
has been separated with a solvent chosen from
the class consisting of methyl alcohol, chloroform,
carbon disulfide and sulfur dioxide to effect pre-
cipitation of coking constituents, thereafter re-
moving said precipitated coking constituents from
the solution of tar acids in said solvent and sep-
arating the solvent and other impurities from the
tar acids by distillation.

7. In the recovery of tar acids from phenolate
solutions obtained by extraction of tar with an
aqueous ' alkali metal hydroxide solution, the
process comprising, mixing the phenolate solu-
tion with a springing acid, thereafter separating
the resulting tar acid phase from the resulting
salt solution phase to obtain a tar acid phase
substantially freed of salt solution, mixing the
tar acid phase, from which said salt solution
phase has been separated, with a solvent chosen
from the class consisting of methyl alcohol, chlo-
roform, carbon disulfide and sulfur dioxide to
effect precipitation of coking constituents, there-
after removing said precipitated coking constit-
uents from the solution of tar acids in said sol-
vent and separating the solvent and other im-
purities from the tar acids by distillation.

8. In the recovery of tar acids from phenolate
solutions obtained by extraction of tar with an
aqueous alkali metal hydroxide solution;, the
process comprising, mixing the phenolate solu-
tion with a springing acid, thereafter separating
the resulting tar acid phase from the resulting
salt solution phase to obtain a tar acid phase
substantially freed of salt solution, mixing the
tar acid phase, from which said salt solution
phase has been separated, with a solvent chosen
from the class consisting of methyl aleohol, chlo-
roform,. carbon disulfide and sulfur dioxide to
75 effect precipitation of coking constituents and
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4
thereafter removing said precipitated coking con-
stituents from the solution of tar acids in said
solvent.

9. In the production of tar acids, the process
comprising separating from tar a fraction con-
sisting principally of tar acids, but containing
constituents which cause a coke precipitate to
form upon distillation, mixing said tar acid frac-
tion with methyl alcohol to effect precipitation of
said coking constituents, and thereafter separat-
ing the precipitated coking constituents from the
resulting solution of tar acids in methyl alcohol.

10. In the production of tar acids, the process
comprising separating from tar a fraction con-
sisting principally of tar acids, but containing
constituents which cause a coke precipitate to
form upon distillation, mixing said tar acid frac-
tion with a solvent chosen from the class con-
sisting of methyl alcohol, chloroform, carbon
disulfide and sulfur dioxide to effect precipita-
tion of said coking constituents from the solution
of tar acids in said solvent, and thereafter sep-
arating said precipitated -coking constituents
from said solution. .

11. In the recovery of tar acids from tar, the

(23
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process comprising mixing the tar with an aque-
ous sodium: hydroxide solution, separating the
resulting aqueous sodium phenolate phase from
the tar by centrifugation, concentrating the re-
sulting aqeuous sodium phenolate phase by evap=
orating water therefrom, adding carbon dioxide
to the -concentrated phenolate phase, separat-
ing the resulting sodium carbonate solution from
the resulting tar acid phase;, mixing the tar acid
phase from which the sodlium carbonate solution
has been separated with sulphuric acid, separat-
ing the resulting tar acid phase from the result-
ing salt solution phase by centrifugal force to
obtain a tar acid phase substantially free of salt
solution, mixing the tar acid phase, from which
said salt solution phase has been separated, with
a solvent chosen from the class consisting of
methyl alcohol, chloroform, c¢arbon disulphide,
and sulphur dioxide to effect precipitation of the
coking constituents, thereafter filtering the re-
sulting mixture to remove precipitated coking
constituents from the solution of tar acids in said
solvent and. separating the solvent and other
impurities from the tar acids by distillation.
CHARLES M. AMBLER, Jr.



