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1. 
This invention relates to the purification of oils 

by extraction and applies particularly to the re 
moval from oil products of basically reacting Con 

10 Claims. (Cl. 196-44) 

stituents contained therein. This invention re 
lates more specifically to the removal of basically." 
reacting organic nitrogen compounds including 
heterocyclic mono- and polynuclear compounds. 
known as nitrogen bases from oils such as coal 
tar fractions, shale oil and shale oil fractions, 
mineral oil fractions and oil fractions obtained ... () 
during the pyrolysis of protein material such as 
cottonseed meal. 
Crude petroleums, especially those produced in 

California and South America, contain, beside 
hydrocarbons, small amounts of compounds of 
hydrogen, carbon, and nitrogen. The presence 
of these and other non-hydrocarbon compounds 
is often detrimental to the performance of the 

5 

products prepared from petroleum and nearly al 
ways their elimination from their particular pe 
troleum fraction is desirable. 
The nitrogen bases present in the shale oil 

and fractions thereof, petroleum fractions, coal 
tar, and oil fractions obtained from the pyrolysis 
of materials containing substantial amounts of 
protein material, are heterocyclic mono- and 
polynuclear organic compounds of carbon, hy 
drogen, and nitrogen and are generally believed 
to consist largely of pyridine and quinoline and 
methylated derivatives thereof, although Some 
higher alkyl and cycloalkyl derivatives thereof 
have been identified. It has been also shown that 
there are hydroaromatic bases present which in 
clude the reduced or partially reduced derivatives 
of pyridine and quinoline such as piperidine and 
decahydroquinoline and alkyl derivatives thereof, 
together, with the higher molecular weight hy 
droaromatic nitrogen bases such as the pyrinda 

organic acids or by means of the relatively stron 
organic acids such as acetic, chloroacetic, oxalic 
acid or by acidic substanes such as picric acid, 
etc., serve to remove from the oil a substantial 
portion of the nitrogen bases contained therein. 
It is also possible to separate nitrogen bases from 
a major portion of a diluting hydrocarbon oil by 
extraction with a solvent in which the nitrogen 
bases are soluble but in which a larger part of 
the diluting hydrocarbon oil is insoluble. Such 
solvents which are applicable in such extractions 
include aniline, furfural, isopropyl alcohol and ni 
trobenzene. A more important and more widely 
used solvent is liquid surfur dioxide which is 
used to extract aromatic constituents together 
with the nitrogen bases, from an oil in the so 
called Edeleanu process (United States Patent No. 
911,553, issued February 2, 1909). - 
The use of dilute acids, while simple in opera 

tion, involves the handling of relatively corrosive 
materials and results in the conversion of the 

3. 
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cine base C18H25N. In general this nitrogen base 
fraction present in the oils previously mentioned 
contains a large number of different compounds 
of carbon, hydrogen and nitrogen, which com 
pounds have not been identified. These com 
pounds react chemically similar to the aliphatic 
amines, forming stable water-soluble salts with 
strong acids. 

Nitrogen bases have been removed from oils 
in a variety of manners. The repeated washing 
of the oil with a dilute strong mineral acid, Such 
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acid extraction medium to a salt when the ni 
trogen bases are liberated from solution. In 
many cases this salt which is formed is not readily 
reconvertible to the acid and consequently the 
reagent consumption is high. The liquid sulfur. 
dioxide extraction method of the Edeleanu proc 
ess requires use of low temperatures, high pres 
sures and is more readily adaptable to the ex 
traction of aromatics from oil fractions than to 
the specific preparation of nitrogen bases in 
concentrated form. 

It has been discovered that acid ammonium 
or amino, or Salts of strong non-volatile acids 
in an aqueous solution form excellent extracting 
solvents in a process which shows outstanding 
advantage over any previously used. The tem 
peratures and pressures of operation are very 
moderate, the economics of the process are good, 
and the solvents applicable to the extraction of 
nitrogen bases from oil fractions by the process 
of my invention are not particularly corrosive 
and may be conveniently handled in equipment 
fabricated from ordinary metals of construction. 
3. It is an object of my invention to provide a 
method for economical and efficient removal of 
basically reacting constituents from oils. 
: A further object of my invention is to provide 

as sulfurous acid, sulfuric, nitric and other in- 50 a. method for the purification of shale oil or 
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petroleum oil distillates which permits the re 
moval of nitrogen bases therefron. 
A further object of my invention is to provide 

a method for the separation of a highly concent 
trated fraction of such nitrogen bases from shale 
oil, petroleum oil, coal tar oils, or pyrolysis dis 
tiilates or fractions thereof. 

It is a further object of my invention to pro 
vide a continuous process for the substantially 
complete extraction of such nitrogen bases from 
various oil with a minimum solvent or reagent 
OSS. 
Other objects and advantages of my invention 

will become apparent to those skilled in the art 
as the description thereof proceeds. 

0 

5 
Briefly stated my invention comprises a cycli-: , 

cal extraction process for the removal of nitrogen 
bases or other basically reacting constituents into neutralization vessel 4 which is equipped 
from either dilute solutions or...concentrates. . . 
thereof in which the extraction is performed 
with an aqueous solvent containing an acid salt 
of a relatively strong base and a strong non 
volatile acid. In one modification of my inven 
tion the relatively strong base is volatile and a . 
portion thereof is evaporated from the agueous 
solution containing the normal salt leaving an 
aqueous solution containing an acid salt. When 
the aqueous solution of the acid salt is contacted 
with an oil containing nitrogen bases, a soluble 
normal nitrogen base salt is formed which con 
centrates in the aqueous extract phase. ..After 
separating the extract from the nitrogen base 
free oil raffinate phase, combination with the 
extract of that portion of the volatile base-evapo 
rated in the formation of the aqueous solution 
of the acid salt causes the nitrogen bases. to be 
liberated from the extract by reformation of the 
normal salt. The free nitrogen bases may be 
Separated as a substantially pure phase ... by de 
cantation or other applicable procedure. The 
normal salt. employed in the aqueous solution is 
preferably such that evaporation of a portion of 
the volatile base of the normal salt leaves a solu 
tion containing the acid salt which is capable of 
forming other normal salts with nitrogen bases 
prother basic constituents of an oil... When the 
evaporated base is recombined with the aqueous 
solvent containing. normal salts of the nitrogen 
bases, basically reacting constituents are released. 
More specifically I employ as the extraction 

solvent, an aqueous solution. containing an acid 
salt of a strong non-volatile acid, which acid 
has one ionization constant of at least 1x10-4 
and preferably between about 1x10-4 and about 
1x10-2. The cation of the acid salt may in 
clude the ammonium ion or alkyl derivatives 
thereof as well as hydrogen. For example, acid 
salts having an unneutralized. acid hydrogen 
which are included within the previous definition 
include an acid Salt of arsenic, phosphoric, phos 
phorus, pyrophosphoric, sulfuric, and the like, 
These acids are all strong non-volatile polybasic 
inorganic acids. 
* Although in the preferred modification of my 
invention the ammonium acid salts are employed, 
others are applicable in certain instances such as 
the alkyl derivatives of ammonia, which are the 
anines, Such as mono-, di-, and trimethylamine, 
or piperidine which is also a relatively strong 
base. These compounds are all low molecular 
Weight saturated aliphatic amines which are 
relatively stronger bases than the nitrogen bases. 
present in hydrocarbon oils and these compounds 
are: volatile bases. The preferred acid salts are 
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the acid ammonium phosphates and sulfates 75 

4. 
such as ammonium dihydrogen phosphate, am 
monium bisulfate with or without free acid. 
The process and apparatus of my invention 

may be more readily understood by reference to 
the accompanying drawing which comprises a 
schematic flow diagram of one modification of 
the process of my invention. In the description 
of that modification of my invention which is 
illustrated in the accompanying figure, ammonia, 
will be used as the cation of the Salt used in the 
extracting solution. The acid may be any of 
those previously named, but for purposes of illus 
tration will be considered to be phosphoric acid. 

Referring more particularly to the accompany 
ing figure, concentrated phosphoric acid is with 
drawn from tank 10 by means of pump through 
line 2 controlled by valve 3 and is introduced 
with agitating means 15. Anhydrous ammonia, 

20. stored under its vapor pressure in tank f6 is with 
drawn by means of line controlled by valve 
8 and is likewise introduced into neutralization vessel 4. Water, if desired, may be added by 
naea as of line 9 controlled by valve 28. The 
extraction process of my invention is recircula 
tory in nature and results in a substantially com 
plete elimination of solvent or reagent loss. The 
amounts of acid. and ammonia, which are intro 
duced into neutralization vessel 4 are quite low 
and serve only to make up, the small amount of 
the salt which is lost. . . . . . . . 
The ratio of the quantities of phosphoric acid 

and ammonia introduced into neutralization ves 
sel f4 is preferably controlled so as to produce a 
normal salt, For example, an aqueous solution 
pf triammonium phosphate may be formed for 
Subsequent heating and evaporation of a portion 
of ammonia therefrom forms an aqueous solution 
of an acid ammonium phosphate, salt which 
serves as an excellent extraction solvent. Be 
cause of the fact that heat is liberated in neu 
tralization vessel 4 during the formation of the 
desired salt, cooling coil. 2 is provided in order 
to maintain the temperature control over the 
contents of the vessel thus permitting- the effec 
tive use of the heat of neutralization generated 
therein in the Subsequent evaporation operation. 
The liquid level in vessel 4 is controlled by 

level Controller 22 which actuates Valve 23 which 
controls the flow through line 26. The aqueous 
salt solution is removed from vessel 4 by means 
of line 28, pump 25, line 26, controlled by valve 
23 and is combined with the recirculated reformed 
Solvent recirculated through line 27. The re 
circulated solvent, together with the added sol 
went, is introduced by means of line 28 into sol 
went heater 29. In solvent heater 29, the solvent 
is further heated to a high temperature and is 
introduced by means of line 30 into vapor-liquid 
Separating drun 3 wherein the solvent is par 
tially evaporated to form an acidic solution. A 
distillation tower may be employed for evapora 
tion of the solvent. The product of evapora 
tion, which include steam and certain amounts of 
the volatile cation of the salt contained therein, 
are removed from drum 3 by means of line 32 
controlled by valve 33 and are subsequently used 
as more fully described hereinafter. The hot 
acidic solvent contained in drum 3 is removed 
therefrom by means of line 34, and is passed 
through solvent cooler 35 wherein it is cooled to 
a temperature which is sufficiently low to permit 
efficient extraction. It is sometimes desirable to 
add water to the acidic solvent, in which case it 
may be added by means of line 36 controlled by 
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valve 37 into line 34. The cooled solvent is re 
moved from solvent cooler 35 by means of pump 
38, line 39, line 40, controlled by valve 4 which 
in turn is actuated by level control 42, associated 
with drum 3i, and is introduced into the top of 
extraction tower 43. 
The untreated oil to be extracted is removed 

from tank 44 by means of line 45 controlled by 
valve 46 and is introduced into the lower portion 
of extraction tower 43. Extraction tower 43 may 
conveniently comprise a packed column of suit 
able diameter and suitable height depending upon 
the type of solvent used and the type of oil to be 
treated. The oil rises upward through column 
43 as the continuous phase and the solvent intro 
duced into the top of tower 43 flows downwardly 
as the discontinuous phase, countercurrent to the 
rising oil. The raffinate, or treated oil from 
which the nitrogen bases have been substantially. 
completely removed, is removed from the top of 
tower 43 by means of line 47 and is accumulated 
in tank 48. The solvent dissolves the nitrogen 
bases from the rising oil and forms soluble salts 
therewith which are carried downward through 
tower 43 with the discontinuous solvent phase. 
The aqueous solvent phase containing the nitro 
gen bases as dissolved Salts and forming the ex 
tract accumulates in the bottom of tower 43 and 
is immiscible with the oil rising, therethrough. 
The position of the interface between the oil or 
raffinate phase and the solvent or extract phase 
in the bottom of tower 43 is controlled by differ 
ential level controller 49 which actuates valve 50 
which in turn controls the rate at which the ex 
tract is removed from tower 43 through line 5 
under positive suction induced by pump 52. The 
extract thus removed is conducted by means of 
line 53 controlled by valve 50 and is introduced 
into neutralization vessel 54 which is equipped 
with agitating means 55. m 

In the particular modification of my invention 
as herein described, ammonia, vapor together with 
steam is evaporated from vessel 3 and is removed 
therefrom by means of line 32 controlled by Valve 
33 as previously described and is introduced into 
neutralization vessel 54 by means of line 56. As 
previously described, the addition of an evapo 
rated basic constituent to the extract obtained 
from contacting an oil containing nitrogen bases 
with an acidic solvent liberates from the extract 
the nitrogen bases dissolved as soluble salts there 
in forming two immiscible liquid phases, an oil 
phase containing the liberated nitrogen bases and 
an aqueous phase containing the solvent. . . . 
The immiscible liquid phases are removed from 

neutralization vessel 54 by means of line 56 con 
trolled by valve 58 and are introduced into sepa 
rator 59 where, in the particular modification 
being described, the oily nitrogen base phase set 
tles to the top while the regenerated solvent phase 
settles to the bottom. The supernatant oil phase 
containing the nitrogen bases is removed from 
separator 59 by means of line 60 controlled by. 
valve 6? and is introduced into tank 62 which is 
provided for the accumulation of separated nitro 
gen bases. The regenerated solvent, which is sub 
stantially completely free of nitrogen bases, is 
removed from separator 59 by means of line 63 
and is pumped by means of pump 64 through line 
27 controlled by valve 65 and is introduced into 
line 28 wherein it is combined with a small 
amount of added solvent, and is 
through the system. . . . . . - S. 

As previously described, cations other than 
annonia may be employed in the salt used in the 

recirculated, 
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6. 
aqueous solvent and the choice of such a cation 
which is most Suitable for a given application in 
the separation of nitrogen bases from oils gov 
erns, to a large extent, the type of equipment 
used in separator 59 in which the extract is freed 
of nitrogen bases. For example, in the treating 
of oils having low boiling ranges, and in which 
are contained nitrogen bases such as pyridine 
and its low molecular weight homologs, the equip 
ment necessary in separator 59 to efficiently Sep 
arate the nitrogen bases from the extract ob 
tained from the bottom of tower 43 comprises 
an extraction tower whereby the primary extract 
obtained from tower 43 may be contacted with a 
low molecular weight organic solvent such as for 
example, petroleum ether, benzene, or other ap 
plicable immiscible solvent, whereby the low 
molecular weight nitrogen bases may be efficiently 
removed. A secondary extract is thereby ob 
tained containing the nitrogen bases which nay. 
be separated by distiliation. The water soluble 
initrogen bases may be removed in some cases by 
distillation of the primary extract. 
In another possible modification of my invene 

ition, ammonia, or added basic constituents such 
as the low molecular weight amines and similar 
compounds previously mentioned, may be dis 
pensed with and the basically reacting, nitrogen 
bases may themselves be used in place of the 
volatile cation. In carrying out this modifica 
tion of my invention, the Solvent initially used 
comprises a dilute acid Solution capable of dis 
Solving the nitrogen bases contained in the un 
treated oil. The extract formed may be heated 
to separate therefrom a portion of the nitrogen. 
bases which may then be separated from the 
regenerated Solvent most conveniently by heat 
ing and Subsequent decantation, or by further 
extraction. The regenerated solvent thus ob 
tained is not completely free from dissolved 
nitrogen bases and is recirculated from separator 
59 through line 63 under positive suction induced 
by pump 64, through line 27 to heater 29 where 
it is further heated to a temperature which is 
sufficiently high to substantially completely evap 
orate the remaining nitrogen base contained. 
therein. Subsequent cycles of this modification 
of the process conform substantially to that de 
scribed except that in this modification the nitro 
gen base rather than the ammonia, is the cation 
of the salt used in the extracting solvent. 
The following examples will serve to more 

clearly illustrate my invention: 

Eacample I. 
A. gas-oil fraction prepared from oil shale by 

high temperature oil shale eduction and sub-. 
sequent fractional distillation has the following, 

60 characteristics: 
Boiling range, 425° to 560°F. 
Gravity, 32.2° A.P.I. 
Nitrogen bases, 7.7 volume per cent 
The nitrogen bases contained in this gas-oil 

fraction comprise the substituted quinoline type 
of nitrogen compound. This gas-oil fraction is. 
treated at atmospheric pressure at a tempera 
ture of about 100°. F. with an aqueous solu 
tion of 25 weight per cent ammonium bisulphate 
(NHHSO4) in a packed tower. The raftinate 
rises through the tower as a continuous oil phase 
and is removed containing less than 0.2 volume 

The extract is removed 
from the bottom of the tower and heated to a 
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temperature between about 2009 F. and 3008. F. 
causing: thereby a substantially complete separa 
tion from the: extract of the nitrogen-bases as 
at Separate oil layer. The two-phases are Sepa 
Irated by means of decantation and the Solvent. 
phase, containing a small. amount of dissolved 
nitrogen base, is cooled and returned aS fresh 
Solvent to the extraction to Wer. 

Eacample II 

“The shale oil gasoline prepared from the same 
shaleioisource: as the gas-oil described in Ex 
ample: E has: the following...properties: 

Boiling range, 280 to 405 F. 
Gravity, 46.8 A. P.I., 
Nitrogen bases, 3.2 volume per-cent 
The nitrogen bases present in this gasoline ap 
pear to be alkylated pyridines and because the 
lower molecular weight alkylated pyridines are 
soluble in water and aqueous extraction solu 
tions, they must be separated in a different man 
ner from the nitrogen bases present in the gas 
oil fraction, 
' A 15 weight per cent solution of triammonium 
phosphate is heated and water and ammonia are 
evaporated leaving an acid solution of ammonium 
dihydrogen phosphate-and phosphoric acid. This 
acid salt solution is cooled to 100°F. and used 
to extract the shale oil gasoline in a packed 
tower. ... A rafiinate is produced from the top of 
the stower which contains less than 0.2. Volume 
per cent nitrogen' bases, 
the nitrogen-bases as the normal annonium 
nitrogen base phosphate salts is removed from 
the tower: botton. The extract is contacted with 
the previously evaporated ammonia, and water 
reforming the normal triammonium phosphate 
salt and substantially completely liberating the 
nitrogen-bases. The normal salt solution con 
taining free nitrogen bases partly in solution is 
extracted in a secondary extraction tower with 
a low boiling hydrocarbon solvent thereby sepa 
rating the nitrogen bases as a secondary extract. 
The secondary trafiinate consisting of the re 
formed normal salt solution, is returned to the 
evaporation apparatus for evaporation of am 
monia, and conversion to the acid salt. The sec 
ondary extract consisting of the nitrogen bases 
in a low boiling hydrocarbon solution is distilled 
to effect a complete separation, 

Eacample, III 

The gas-oil fraction' described in Example I 
was treated as follows with an ammonium phos 
phate extracting solution. The extracting solvent 
utilized comprises a 25-weight per cent solution 
of triammonium phosphate. This extraction 
Solution is heated and sufficient quantities of 
ammonia, and water vapor are evaporated so 
that the composition of the Salt in the Solvent, 
approximates that of the ammonium dihydrogen. 
phosphate Solution as in Example II. With excess 
phosphoric. acid. This acidic solvent is used as 
the extracting solution in an extraction tower 
wherein it...countercurrently contacts the gas-oil 
fraction and produces a rafiinate containing less 
than 0.15 volume percent nitrogen bases and an 
extract, which contains the nitrogen bases as 
normal ammonium nitrogen base phosphate. 
salts. The extract...is removed from the extrac 
tion...tower and combined With the ammonia evap 
orated from the original triammonium phosphate 
solution causing the substantially complete sepa 

An extract Containing 
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8 
ration of: the: nitrogen bases: into an oily phase. 
The oily, phase containing; the separated substi 
tuted quinolines...and; heavier nitrogen bases is 
separated by, decantation from: the reformed 
aqueouss: Solution: of;: triammonium. phosphate. 
which contains a Small amount. of combined hit 
rogen.: base. the reformed Solution is recycled 
to the evaporation apparatus; for reuse in the 
extraction tower, 
The methods of my invention as herein dis 

closed for; the renoval of nitrogen-bases in par 
ticular. and other basically reacting compounds 
in general, from oils apply equally. Well to the 
dilute. Solutions of. Such basically reacting ma 
terials Or. Concentrates...thereof, and the, use of 
dilute: Solutions in the examples or, the mode of 
preparation or... the source of: the oil containing 
Such nitrogen-bases must not be taken as imiting 
my invention." As previously stated in this spec 
ification, phosphoric acid, Sulfuric acid, arsenic 
acid and; other non-volatile- acids, which, have 
ionization constants: within the limits previously 
Set forth, are: applicable, to the oil purification 
processes herein disclosed, and my invention is 
not to be limited to the particular acids used in 
the examples or: in the description. Similarly, 
the Specific...concentrations of salts, indicated in 
the exampleS:of applicable, Solvents are only illus 
trative of the: process of my invention and salt 
concentrations of from as...low, as 1% to 2%, by 
Weight to aS. high or, higher than about 40% by 
Weight are; applicable: depending upon the salt 
used, the temperature of operation, and the type 
of oil-being treated... Although an operating pres 
Sure. WaS-hot indicated in the description of my 
invention, it is most convenient to carry out the 
process: at pressures. Substantially equal to at 
mospheric pressure although in some instances it 
is advisable to utilize elevated pressures such as 
when Solvents of low boiling; range are employed 
in the Secondary extraction; indicated, or other 
particular:cases. 
Having described and illustrated my invention 

for the removal of basically reacting constituents 
from oils by extraction with aqueous solutions of 
acid Salts and realizing that many modifications 
thereof may occur to those skilled in the art 
Without departing from the spirit and scope of 
my invention, 

I claim: 
1. A continuous process for the separation of 

nitrogen bases from hydrocarbon oil solutions 
thereof which comprises combining a volatile 
base Selected from the ciass of volatile bases con 
sisting of ammonia and the mono-, di- and tri 
methyl amines and a strong non-volatile poly 
basic inorganic acid.in the presence of water to 
form an aqueous Solution of the normal salt of 
Said volatile base and said, non-volatile, acid, 
heating. Said aqueous solution and evaporating 
thereby a portion of said volatile base, to form an 
aqueous Solution of an acid salt of said volatile 
base. and Said, non-volatile acid, contacting said 
hydrocarbon oil solution of.nitrogen bases with 
Said aqueous Solution of said acid salt to form 
a hydrocarbon oil rafiinate and an extract con 
taining, said nitrogen bases as normal nitrogen 
base. Salts, separating said raffinate from said ex 
tract, combining. Said extract with the evaporated 
portion of Said volatile.base.thereby reforming in 
Solution Said normal salt and liberating, said, ni 
trogen bases, removing the liberated nitrogen 
bases, and returning the solution of normal sait 
for:reuse, in the process, 
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* . .';2. A continuous process for the separation of 
nitrogen bases from hydrocarbon oil solutions 
thereof, which comprises combining ammonia, 
with a strong non-volatile acid having one ion 
ization constant which is at least 1x10-4 in the 

; presence of water, to forman aqueous solution of 
the normal annonium salt of said non-volatile 
acid, heating said aqueous solution of Said normal 
ammonium salt and evaporating thereby a por 
tion of said ammonia, to form an aqueous solution 

f an acid ammonium Salt of said non-volatile 
aid, contacting said hydrocarbon oil solution of 
trogen bases with said aqueous solution of said 

acid ammonium salt to form an extract contain 
ing Said nitrogen bases as normal ammonium ni 
trogen base Salts of said non-volatile acid and a 
raffinate Which is Substantially completely free of 
Said nitrogen bases, separating said extract from 
Said raffinate, combining said extract with the 
ammonia, evaporated in the formation of said 
aqueous Solution of Said acid ammonium salt 
thereby reforming said aqueous Solution of said 
normal annonium SaltS and Simultaneously lib 
erating Said nitrogen baseS from Said norna an 
monium nitrogen base SaltS in said extract, sepa 
rating the liberated nitrogen bases in Substan 
tially pure form from the reformed aqueous so 
lution of Said normal ammonium Salts, and re 
turning said solution of normal salts for reuse 
in the process. 

3. A continuous process for the separation of 
nitrogen bases from hydrocarbon oil Solutions 
thereof which comprises combining ammonia, 
with Sulfuric acid in the presence of Water to form 
an aqueous Solution containing leSS than about 
40 weight per cent of diammonium Sulfate, heat 
ing said aqueous Solution and evaporating there 
from a portion of Said ammonia to forg an aque 
ous solution containing ammonium bisulfate to 
gether with free Sulfuric acid, contacting Said. 
hydrocarbon oil Solution of Said nitrogen bases 
with Said acid annonium bisulfate Solution to 
form an extract containing Said nitrogen bases 
as the normal ammonium nitroger base Sulfate 
Salts thereof and a raffinate Which is Substan 
tilly connpletely free of nitrogen bases, Sepa 
rating said raffinate from said extract, combining 
said extract with the ammonia evaporated in the 
formation of Said acid ammonium bisulfate Solu 
tion thereby liberating from Said eXtract Said ni 
trogen bases as an insoluble phase and Simul 
taneously reforming Said aqueous Solution con 
taining Said diammonium Sulfate, Separating by 
decantation the liberated nitrogen bases in Sub 
stantially pure form, and returning the reformed 
acueous Solution of diammonium Sulfate for reuSe 
in the proceSS. 

4. A continuous process for the separation of 
nitrogen bases from hydrocarbon oil Solutions 
thereof which comprises combining ammonia, 
with phosphoric acid in the presence of Water to 
form an aqueous Solution containing leSS than 
about 40 weight per cent of triannaonium phos 
phate dissolved therein, heating said aqueous So 
lution and evaporating ammonia, therefrom there 
by forming an aqueous Solution containing an 
monium dihydrogen phosphate together with free 
phosphoric acid, contacting said hydrocarbon oil 
solution of nitrogen bases with said last-named 
aqueous solution to form a raffinate Substantially 
completely free of nitrogen bases and an extract 
containing said nitrogen bases as the normal am 
monium nitrogen base phosphate salts thereof, 
separating said extract from Said raffinate, con 
bining Said extract With Said annonia, evaporated 

O 
: in the formation of said last-named aqueous solu 
...tion thereby liberating said nitrogen bases from 

0: 

said extract and simultaneously reforming Said 
aqueous Solution containing Said triammonium 
phosphate dissolved therein, fractionating said so 

ilution of liberated nitrogen bases and reformed 
aqueous triammonium phosphate solution, Sepa 
rating thereby a first fraction containing said 
nitrogen bases in Substantially pure for in and a 
second fraction containing regenerated trian 

is monium phosphate solution, and returning said 
second fraction for reuse in the process. . . . . 

i: ; 5. A continuous process for the separation of 
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... nitrogen bases from hydrocarbon oil which com 
prises heating an aqueous Solution of a normal 
salt of a strong non-volatile polybasic inorganic 
acid and a Wolati.e. base seiected from the class 
consisting of ammonia, and the mono-, di- and 
trimethyl amines thereby evaporating a portion 
of Said volatile base to form an aqueous solution 
of an acid Salt of said non-Volatile acid and said 
volatile base, contacting said hydrocarbon oil 
containing nitrogen base with said last-named 
aqueous Solution to form a linydrocarbon Oil 
rafiinate Substantially free from nitrogen bases 
and an extract containing said nitrogen bases 
aS normal nitrogen base-Volatile base salts, sepa 
rating Said raftinate from said extract, combining 
Said extract with the evaporated portion of said 
volatile base thereby reforming said normal salt 
and liberating said initiogen a Ses, removing the 
liberated nitrogen bases and returning the Soiu 
tion of normali Sait Ior reuse in the process. 

6. A continuous process for the Separation of 
nitrogen bases from hydrocarbon oil which com 
prises heating an aqueous Solution containing 
IeSS than about 40 Weight per cent of diam 
Inonium Sulfate and evaporating therefrom a 
portion of Said ammonia to Orm an aqueous SO 
lution containing ammonium bisulfate together 
With free Sulfuric acid, contacting said hydro 
carbon Oil containing inlitiogen gases Witt said acid 
annonium bisulfate Solution to form an extract 
containing nitrogen bases in the form of normal 
annonium nitrogen base Sulfate Sauts and a hy 
drocarbon oil raftinate Wiiich is substantlally free 
of nitrogen bases, separating said rafiinate from 
Said extract, combining said extract from the 
ammonia, evaporated in the formation of said 
acid amnonium bisulfate so.ution thereby liber 
atting from said extract said nitrogen bases and 
simultaneously rei.orming an aqueous solution of 
diannonium sulfate, separating the liberated 
nitrogen bases in substantially pure form and 
returning the reformed aqueous Solution of di 
ammonium suifate for reuse in the process. 

7. A continuous process for the separation of 
nitrogen bases from hydrocarbon oil Which com 
prises heating an aqueous solution containing less 
than about 40 weight per cent of triannonium 
phosphate and evaporating ammonia, therefron, 
thereby forming an aqueous solution containing 
ammonium dihydrogen phosphate, contacting Said 
hydrocarbon oil containing nitrogen bases With 
said last-named aqueous solution to form a raffi 
nate substantially free of nitrogen bases and an 
extract containing said nitrogen bases in the form 
of the normal ammonium nitrogen base phos 
phate Salts thereof, separating said extract from 
said rafiinate, combining said extract with the 
annonia, evaporated in the formation of said 
last-named aqueous solution thereby liberating 
said nitrogen bases from said extract and simul 
taneously reforning said aqueous solution of tri 
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3 aminonium phosphate, separating the: nitrogen 
igib?ses from the aqueous solution of-titiamimonitum 
::phosphate and returning the triammonium phos 

it sphate:solution fortreuse in the process. 
iii. 8. A process-according:to claim lin:which said: 5 

s:velatile 3-bases is: monomethyl: 
*i-strong: non-volatile-aeids 
ifistant which is at least:1x104. 

Aiprocess; according-to-claim livin which said 

is non-volatile acid chasisene:i 
which is at least:1x10; 4. 
:10: A process-according to claim kin which 

sisaid Wolatile bases is:trinethylamineiand;said 

Faizationiseostant 
r:volatile-bases is dimethylamine and said-strong-10. Number 

S12 
trong:Eaon-violatile acid has: onesidiniation:eon 

3 stant which is-at-least:1 0s-4. 
&ART.C. McKINNIS. 
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