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BACKGROUND OF THE INVENTION

Conducting polymers such as polypyrrole, polyindole, polycarbazole
and other polymeric heterocyclic nitrogen containing compounds are valuable
commodities (see “Polymers, Electrically Conducting”, by Herbert Naarman, in
Ullmann’s Encyclopedia of Industrial Chemistry, Vol. A21, VCH Publishers,
Inc., 1992, pp. 429-447), the potential uses of which include flexible conductive
paths in printed circuit boards, heating films, film keyboards, as electrode
materials in rechargeable batteries and as polymer coatings in electrochemical

sensor devices. These polymers can be synthesized from suitable monomers or

precursors by known processes.

Petroleum streams provide potential sources of such monomers or
precursors. However, the concentration of these monomers or precursors is
typically very low and they are contaminated with similar boiling point
materials, which makes their isolation difficult. These monomers or precursors
currently are not valuable as fuel sources, and in fact, act as poisons for
catalysts, so their removal from the petroleum streams would provide a dual
benefit of removing catalyst poisons from the petroleum stream while facilitat-

ing the recovery of compounds having value for use as chemical products.
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of the basicity of the target nolecule to be renoved, by

an acidic

cheractetistic of kieavovierdrocarbon fepdsonigt rindeedsshping e boiling point of
232-566°C (450°F to 1050°F). Additionally, the reference teaches away from
the use of higher process temperatures and the reference notes that selection of
solvents cannot be easily determined a priori. Actual petroleum streams are
complex mixtures of nitrogen containing compounds and other components.
Thus one skilled in the art would not be able to extrapolate from the low-boiling
nitrile-containing hydrocarbon stream of the reference to treatment of other,

higher-boiling streams containing different organo- nitrogen species.

Other patents describe the removal of basic heterocyclic nitrogen
species, such as, quinolines from crude oils or fractions by extraction with
carboxylic acids (e.g., U.S. Patent 4,985,139 using carboxylic acids; and U.S.
Patent 2,848,375 using boric acid and polyhydroxyorganic compounds). In this
case, advantage is taken of the basicity of the target molecule to be removed, by
reacting it with an acidic extractant. However, the organonitrogen species
remaining in the feed after the treatment with acid are believed to be non-basic
heterocyclic nitrogen species. The described method is ineffective for their
removal. These “non-basic” heterocyclic nitrogen species, e.g., pyrrole, indole,
carbazole and their substituted derivatives fall into this class. However, since

they are not believed to be as deleterious to catalyst function as are the basic

lic Aifrogbh sompdaads sublam those i s t aken

reacting it with



remaining in the feed after the treatnment with acid are believed to be
non-basic heterocyclic nitrogen species. The described nethod is

i nef f ectiwe digwzggheir renoval. These "non-basic" het er ocywdtgsonoggoogen
species, e.g., pyrrole, indole, carbazole and their substituted
derivatives fall into this class. However, since they are not believed to
be as deleterious to catal yst function-8s are the basic W 01/79388

PCT/ US01/ 08895 -3 heterocyclic nitrogens, or to have as negative an inpact
on petrol eum product performance, |ess effort has been directed at their
removal . | hetevodydlibmitegensabr t0 haveiesrdgapvp apdepeeison petrelensrprodart

isolating or _ recovetin hese .non- hasi c, ni frogen-caontai ni ng heterocyclic
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i nvention addresses this need. SUVWMARY OF THE | NVENTI ON An enbodi nent of
the present invention provides for contacting a non-basic heterocyclic

ni trogen contai ni g widd ®edebRabIs!to AaTR10p \Proessefor seRetivEliistlathg br om 232C
(450F) to 566C (1050F) with an effective anobunt of a treafing agent
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a first streamenriched in non-basic heterocyclic nitrogen containing
hydrocarbons and a second treated stream having a decreased non-basic

het erocycl SE%@% %%E@@F ’P@NVEN@QUN’”G" ly, an effective amount of m neral
acid my b conjunction with the treating agent. O, optionally
the second treated streamis contacted with an effective anount of polyols

and pol yol ethers having nunber average_ nolecul ar wei ght of |ess than 1000
and 1200, respect iA®miembashaenhof the present invention provides for contacting a

non-basic heterocyclic nitrogen containing hydrocarbon stream having a boiling
point of from 232°C (450°F) to 566°C (1050°F) with an effective amount of a
treating agent selected from polyols, polyol ethers having a number average
molecular weight of less than 1000 and 1200, respectively, aﬁd mixtures thereof,
at conditions effective to maintain the reactants in a liquid phase to produce a
first stream enriched in non-basic heterocyclic nitrogen containing hydrocarbons
and a second treated stream having a decreased non-basic heterocyclic nitrogen
content. Optionally, an effective amount of mineral acid may be added in
conjunction with the treating agent. Or, optionally the second treated stream is
contacted with an effective amount of polyols and polyol ethers having number
average molecular weight of less than 1000 and 1200, respectively, and an

effective amount of a mineral acid.

The present invention may comprise, consist or consist essentially of
the steps recited and may be practiced in the absence of a step or limitation not

disclosed as required.



effective anount of a mneral acid. The present invention may conpri se,
consi st or consist essentially of the steps recited and may be practiced
in the abge@essys a step or limtation not disclosed as reguisogdsso¥\O
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EMBODI MENTS El ectropol yneri zation reactions require the presence of
conducting polyners and appropriate nmoheners to continue chain growth. For
exanple, to produce pol ypyrrol es, polyindol es or pol ycarbazol es the
correspondi ng precursor i . e., nmononers i red; pyrroles, indoles
and car bazREdAILEL CRIBTIQN; K DI} Pstitution is
meant that additional non-interfering organic groups such as al kyl,
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nononmer s an recursors 1 n the production of
on these monomers. This will typically be the case with monomers derived from

petroleum sources.

A preferred embodiment of the present invention provides for a
method for, isolating, recovering or concentrating conducting polymer
precursors derived from suitable petroleum streams. Thus, the process is useful

for producing a concentrate of these precursors.

Certain process streams contain sources of monomers and other sub-
units or precursors useful for producing conducting polymers. However, such
process streams often do not provide these in sufficient concentration or purity,
and therefore, have not traditionally been viewed as desirable sources of such
precursors. Applicants have discovered a process for recovering and concentrat-
ing monomers and other subunits suitable as precursors in the production of

conducting polymers from process streams containing them.

These process streams are typically hydrocarbon streams that contain
non-basic heterocyclic organo-nitrogen compounds. Optionally, other organo-
nitrogen species may also be present in the stream, but their presence is not
required. These non-basic organonitrogen containing compounds are contained

in petroleum streams or fractions having a boiling point of from at least 450°F to



conducting polymers from process streans containing them These process
streans are typically hydrocarbon streans that contain non-basic

het er ocychigco180gs8N0- ni t rogen conpounds. Optional |y, other proew®nsgdst rogen
species may also be present in the stream but their presence is not

requi red. These non-basi c organonitrogen containing conmpounds are contai ned
i n petroleum streans or fractions having-a boiling point of fromat |east
450F to WD 01/ 79388 PCT/ US01/08895 -5 1050F (232-566C). Preferably, these
streans or fractions should be liquid at process conditions. By
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and the |iROCeHGWIHIOAoners, di ners and | arger subunits of such

or ganoni trogen cont ai ni ng conpounds, e.g., pyrroles, indoles and
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pol yal kyl ene gl ycols include ethylene glycols and polyethylene gl ycol s,
respectively, and al kyl ene and pol yal kyl ene glycol ethers include
pol yet hyl ene A preferred embodiment of the process provides for contacting a

hydrocarbon stream containing such non-basic heterocyclic nitrogen compounds
with an effective amount, 10-200% on a volume basis relative to the volume of
petroleum feedstock, of a treating agent (solvent) selected from alkylene glycols
and polyalkylene glycols, and mixtures thereof. Suitable glycols of the above
referenced materials have number average molecular weights of less than 1000,
preferably less than 600, and suitable glycol ethers of the above referenced
materials have number average molecular weights of less than 1200. Alkylene ‘
and polyalkylene glycols include ethylene glycols and polyethylene glycols,
respectively, and alkylene and polyalkylene glycol ethers include polyethylene
glycol ethers and diethers. More preferably the treating agent is ethylene and
polyethylene glycols, e.g., ethylene glycol, di-, tri- and tetra-ethylene glycol,
polyethylene glycols (PEGs). Herein “poly” refers to di-, tri-, tetra- and higher

units.

Alkylene glycols may be represented by the formula:

HO{CHR (CR2R3)y-OlmH

wherein n is an integer from 1-5, preferably 1-2; m is at least 1, preferably 1-20,

most preferably 1-8; Ry, Ry and R3 are independently selected and may be



gl ycol ethers and diethers. Mire preferably the treating agent is ethylene
and polyethylene glycols, e.g., ethylene glycol, di-, tri- and

t et r a- et hywlganeosdsycol ,  pol yet hyl ene gl ycol s (PEGs). Her eipet/ixohwisos ef er s
to di-, tri-, tetra- and higher wunits. Al kylene glycols my be represented
by the formula: HOCHR 1(CRZR3)n-OnH wherein n is an integer from 1-5,
preferably 1-2; mis at least 1, preferébly 1-20, nost preferably 1-8; Ri,
R2 and R3 are independently selected and may be WO 01/ 79388 PCT/ US01/ 08895
-6 hydrogen al kyl, aryl, alkylaryl, preferably H and al kyl, preferably 1-10
carbon at bydrogenyadkeyl, erlealkylaayl, pecferapl pmfér@biy rlqua arbon

R40-[ CHR5- (CHR6) x-A y-R7 wherein R4, R5, R6 and R7 are independently

sel ect ed aﬁ@mﬁay be hydrogen, alkyl, provided that R4 and R7 are not both
hydrogen; x is an integer of 1-5, preferably 1-2; y is an integer of 1-10,
preferably 2-8, nost preferably 2-5; R4, to R7 are preferably selected
from hydrogen and @iyl efiepd Riay bedephtedntBd bylthe foffeular R7 is an al kyl
groups it is preferably 1-10 carbon atons; nore preferably R4 is 1-5
carbon atons and R5 to R7 is hydrogen. The treating agent should be liquid
or liquefiable at process c@RUEDICERS-(THRIEORCRENG is carried out at
conditions effective to non- destructively renove the non-basic

het erocyclic nitrogen conmpound fromthe. siream Typically,. the
t enper at ur Begrin Rults.Rentd Rg arainsearpdey sedet a@@mayng%hygrogen,

alkyl, provided that R4 and Ry are not both hydrogen; x is an integer of 1-5,

preferably 1-2; y is an integer of 1-10, preferably 2-8, most preferably 2-5; Ry,
to Ry are preferably selected from hydrogen and alkyl groups and when R4, R5,
Rg or R7 is an alkyl groups it is preferably 1-10 carbon atoms; more preferably

Ry is 1-5 carbon atoms and R5 to Ry is hydrogen.

The treating agent should be liquid or liquefiable at process

conditions.

The contacting is carried out at conditions effective to non-
destructively remove the non-basic heterocyclic nitrogen compound from the
stream. Typically, the temperatures are sufficient to maintain the feedstream in a
liquid or fluid state and to enable the treating agent to be effectively distributed
in the feedstream to be treated. Such temperatures may be determined by one
skilled in the art but can range from 20°C to 250°C. Pressures are suitably
atmospheric pressure to 10,000 kPa but for economic reasons it can be more
economical for the process to be carried at autogenous pressure. The treating
agent is added in an amount sufficient to decrease and preferably recover all of
the non-basic heterocyclic nitrogen-containing compounds from the stream to be
treated. Since such streams vary in non-basic heterocyclic-nitrogen content the

amount of treating agent may be adjusted accordingly.
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sul furic, h;;%r ochloric, phosphoric and phosphorous acid and m xtures

t her eof ma§ §0tlided to enhance the process. Organic acids such as acetic
acid are not as effective as mneral acids in this case. This enbodi nent
of the invention nmakes possible the renoval of both non-basic heterocyclic

nitrogen species Sucihoffergiréfeaaleesbdtiment a0 elfastive ampefi 8Bacidich as
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the process. Organic acids such as acetic acid are not as effective as mineral
acids in this case. This embodiment of the invention makes possible the removal
of both non-basic heterocyclic nitrogen species such as carbazoles but also basic
species such as anilines and quinolines both of which are useful to produce
conducting polymers. The ratio of basic to non-basic heterocyclic species varies
considerably across the range of petroleum streams and in some cases it might
be desirable to first extract the non-basic heterocyclic species with unacidified
solvent and then in a second extraction with acidified solvent to isolate the basic

nitrogen species.

Following separation of the precursor rich extractant phase from the
hydrocarbon stream, the heterocyclic nitrogen species can be recovered by
means known to those in the art for example by addition of an effective amount
of water to the extract, which causes the heterocyclic nitrogen molecules to
phase separate. This highly concentrated nitrogen-rich phase can be further
purified by conventional means as required before being subjected to electro-

chemical polymerization.



be desirable to first extract the non-basic heterocyclic species with
unacidified solvent and then in a second extraction with acidified sol vent
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the art for exanple by addition of an eff-ective anount of water to the
extract, which causes the heterocyclic nitrogen nolecules to phase
separate. This highly concentrated nitrogen-rich phase can be further
purified by converThus)she promass providagui sipldurethasd forireepvauninget ed t o

el ectro- chem cal pol ynerization. 01/79388, PCT/ US01/ 08895 . -8 Thus, the
process pr son%ra&mgirﬁgpge%@%am@%&mmm By WF“M%@S}{G‘J I trogen
conpounds fr.omcertain droc i i ard to

t heir aci di“f@mﬂ# r%gagglt? ﬂ%@&ﬁﬁ@%@g@@@&f Qﬂ]?%rb?%gvséh?%%ﬁ{}ﬁgtfoﬁ@gover y of
these conp #H@)q% cBmpBaEndY HEdFRBInSthe sy ARSI & IcRE dREUNITB6L and

provi des a? ee g}??g%sglﬁr?j?%eg in these cg%’rponents.C Al so, %E%Zﬁegi ally, the
treated peqndlpeovidéesdeddseeamvenrichbd e tiesd eompamenitsniAlsogeeneficilynthas a
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fifty granms of a solvent were shaken vigorously in a 250 nl separatory
funnel for one mnute at 25C. The two phases were allowed to separate. The
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examples.

Example 1: Nitrogen Removal

Fifty grams of a virgin diesel and fifty grams of a solvent were shaken
vigorously in a 250 ml separatory funnel for one minute at 25°C. The two
phases were allowed to separate. The nitrogen content of the top phase was
determined according to ASTM D-4629, using gas chromatographic analysis
using a nitrogen-specific detector (Antek). Table 1 contains the nitrogen

removal results obtained for a range of solvents.

Table 1: Nitrogen Content Remaining in Feed Following Solvent Extraction

Solvent ppm Nitrogen
Diesel feed 87
Ethyleneglycol 26
Triethyleneglycol 34
PEG 300 23
PEG 400 25
PEG 600 18
Methoxy PEG 350 20

Methoxy PEG 550 21



using a nitrogen-specific detector (Antek). Table 1 contains the nitrogen
renmoval results obtained for a range of solvents. Table 1: N trogen Content
Renai ni ngwigvifesgd Fol | owi ng Sol vent Extraction Sol vent ppoiNidoieges D esel
feed 87 Ethyleneglycol 26 Triethyleneglycol 34 PEG 300 23 PEG 400 25
PEG 600 18 Methoxy PEG 350 20 Methoxy PEG 550 21 WD 01/79388

PCT/ US01/ 08895 -9 Di net hoxy PEG 250 229 -Di met hoxy PEG 500 22

2- Met hoxyet hanol 28 2-Et hoxyethanol 19 Exanple 2: Miltiple Extraction to
I ncrease Recovery of N trogen Species Extractions were perforned as
described in Exanpl e lpiggikkyoPEGaR0 of feed and Hgram of solvent. The
diesel feed for these experinents had an initial nitrogen content of 103
ppm Fol | owi ng phase s&inethoxyPEGHOF eed was extrdkted again with fresh
solvent. N trogen Ieveb% the.feed were determ n;ﬂg after each extraction
as in Exanple 1. Table fhr"i'élo esults of repedted extractions with

two sol vents, polyet hybqg@lgkyaghnﬁoo (PEG 400) and et hoxy

Example 2: Multiple Extraction to Increase Recovery of Nitrogen Species

Extractions were performed as described in Example 1, using 5 gram
of feed and 5 gram of solvent. The diesel feed for these experiments had an
initial nitrogen content of 103 ppm. Following phase separation, the feed was
extracted again with fresh solvent. Nitrogen levels in the feed were determined
after each extraction as in Example 1. Table 2 shows the results of repeated
extractions with two solvents, polyethyleneglycol 400 (PEG 400) and methoxy
polyethyleneglycol 350 (MPEG 350).

Table 2: Nitrogen Content Remaining in Feed Following Repeated Extractions

Extraction ppm Nitrogen
Number PEG 400 MPEG 350
0 103 103
1 20 20
2 18 14
3 10
4 -

Example 3: Enhanced Removal of Nitrogen by Mineral Acid Addition

Extractions as described in Example 2 were repeated, but with the
addition of approximately 0.5 wt% of sulfuric acid to polyethyleneglycol
(“PEG”) 400 and methoxypolyethyleneglycol (“MPEG”) 550. Repeated extrac-

tions with fresh acidified solvent were conducted and the nitrogen level in the



pol yet hyl enegl ycol 350 (MPEG 350). Table 2: Nitrogen Content Remaining in
Feed Fol |l owi ng Repeated Extractions Extraction ppm N trogen Nunber PEG 400
MPEG 350 w@ oh?3838803 1 20 20 2 18 14 3 10 8 4 -- 7 Examieodosssehanced
Renoval of Nitrogen by Mneral Acid Addition Extractions as described in
Exanple 2 were repeated, but with the addition of approximtely 0.5 wt % of
sulfuric acid to pol yethyl eneglycol (-"IBEG') 400 and

met hoxypol yet hyl enegl ycol ("MPEG') 550. Repeated extrac- tions with fresh
acidified sol vent were conducted and the nitrogen level in_the WO Q1/79388
PCT/ US01/ ofegdsvas datermingdedicr gaeteexitassignaastin Exague dx tkakde Boontains thepxanpl e
1. Table 3 coptains the results. Table 3. N trogen Content Remaining in
Feed Fol | o%HYS-Repeat ed Extractions wth Acidified Sol vents Extraction ppm
Ni trogen Nunber Acidified PEG 400 Acidified MPEG 550 0 103 103 175 25
1.5

Table 3: Nitrogen Content Remainirig in Feed Following Repeated Extractions

with Acidified Solvents

Extraction ppm Nitrogen
Number Acidified PEG 400 Acidified MPEG 550
0 103 103
1 5
2 1.5
3 0.7
4 -- 0.7

Comparative Example: Addition of Acetic Acid to PEG 400

The procedure used in Example 1 above was repeated, except that
5 wt% of acetic acid was added to the PEG 400, prior to mixing with the diesel.
After extraction with the PEG 400/acetic acid solvent mixture, the feed nitrogen
level (determined as in Example 1) dropped from 87 wppm to 35 wppm. This
was a lower nitrogen removal than had been achieved with PEG 400 alone

(25 wppm). Acetic acid is not as effective an additive as the mineral acids.

Example 4: Recovery of Non-basic Nitrogen Heterocyclic Stream

Two liters of virgin diesel were extracted with 500 mls of PEG 400 at
room temperature. The PEG 400 was separated from the extracted diesel by use
of a glass separatory funnel. An equal volume of water was then added to the
PEG 400 extract and it was mixed gently and heated to 95°C. An oily material

separated from the extract. This material was isolated. Elemental analysis by



330.7 4 -- 0.7 Conparative Exanple: Addition of Acetic Acid to PEG 400
The procedure used in Exanple 1 above was repeated, except that 5 wt % of
acetic acwe wassgedded to the PEG 400, prior to m xing wthpdihgsodosee!l .
After extraction with the PEG 400/ acetic acid solvent m xture, the feed
nitrogen level (determned as in Exanple 1) dropped from 87 wopmto 35
wppm This was a | ower nitrogen renovdl] -t han had been achi eved with PEG
400 al one (25 wppn). Acetic acid is not as effective an additive as the
m neral acids. Exanple 4: Recovery of Non-basic N trogen Heterocyclic

St r eam Twocdrmbestiornshowedyihe mdiregen cowtert toxtieritd ed%nm Thisseprasestsaf PEG 400
at roomtenperature. The PEG 400 was seE)rar.at e(f"lpfromt.he extract ed diesel

by use offagtqy ofssevenissn Angregserinthe Foncentiation of puregan igrth§EXUACRES t hen
added to the, PEG AQ0 extract.. it was mi xed gently and heated to 95C. An
oi |y mat er?]ﬁfenagéﬁéﬁé{Fg%liquW$ﬁgec’éxt ract. This material was isol ated.

El enental analysis by WO 01/79388 PCT/ US01/ 08895 -11 conbustion showed the
nitrogen content to be 0.15 W% This represents a factor of seventeen

i ncrease i Bxamplee®ncdentifitation of OngdnodNitrogen SpeeiesRemoved! materi al

relative to the initial feed. Exanple 5: ldentification of O gano-N trogen

Speci es Renoved The procedure used in Exanple 1 was conducted on a sanple
ted to gas

of a virgin diesel. The feed and product._diesel were both subj
chromat o- graphi ceﬁlfaﬂ’%?é‘,‘red’tsp‘il i ﬁ@mgfen} wgcgndggt_gﬁm Bcs%t’]](b?]cq&f?r (Ant ek)
to differentil feldl® T b8 bfd brodi? AR lef HRAIuBJcLIRAS bREcofA-OUnd 1 1
t he sanpl esS. e 1nhitial
graphic analysis, utilizing a nitrogen-specific detector (Antek) to differentiate the
different classes of organo-nitrogen. species found in the samples. The initial
feed was found to contain 93 ppm of carbazoles, 6 ppm of indoles and 1 ppm of
aniline. Following extraction, the product diesel was found to contain 37 ppm of
carbazoles, 0 ppm of indoles and 1 ppm of aniline. As can be seen from this
data, PEG selectively removes the non-basic nitrogen species (indoles and

carbazoles) in preference to the basic nitrogen species, such as anilines.



feed was found to contain 93 ppm of carbazoles, 6 ppmof indoles and 1 ppm
of aniline. Follow ng extraction, the product diesel was found to contain

37 ppm of wocarpsgol es, 0 ppm of indoles and 1 ppm of anil ipgayuHsoses be
seen fromthis data, PEG selectively renoves the non-basic nitrogen

species (indoles and carbazoles) in preference to the basic nitrogen
species, such as anilines. WO 01/79388 RCT/ US01/ 08895 -12- CLAIMS: 1. A
met hod for isolating conducting polynmer precursors conprising: contacting
a non-basi c heterocyclic nitrogen containing hydrocarbon stream having a
boi | i ng poCMAIMSSfrom 232C (450F) to 566C (1050F) with an effec- tive
anount of a treating agent selected fromthe group consisting of alkylene
and pol yal kyl ene gl ycols having a nunber average nol ecul ar wei ght of |ess
than 1000, al kyl ehe Aametied fosiikglntng cgndussing-RARMST PESFURYPTS CAMPBIENZy er age
nmol ecul ar meight of Ieﬁg thﬁn 1200,.and m xt ures Ihﬁé&ﬁf t Cﬁnditions
effective COMAGHRSEHOR-FasE RISROCYRHE NItrpEen, GORIAIRINSHINATOC DR SHEXR 2 fir st
stream enrj 140512 - ' ' | | i ocar bon
hRE o QiR B driR 29296 XA 50 G b 9681 03041 it BefE

conpounds Strea avi‘ng a decrease asi c

het er ocycl jige Ridduf@ 6 a tRaheAbentselcdied frohheR @bup cahsising bf hik§lereonpr i si ng
adding an effective anpunt of a mneral acid to the treating agent. 3. The

net hod of ahdpolyhlkyieneglycolschavyng a cantben aseragamolecular weight offlessithan
kerosene, diesel, light gas oil, at m)si)h ric gas oil, vacuumagas oil, |ight
12

h
catal ytic ¢P@Qiatkylene apd@olyafilerashicpt pige havang anumper-AYETage: hod of cl ai m
1 further molscular vgglg%? OF 3 h 1360 R5E Mkkures thereof, at conditions effective

to maintain the reactants in a liquid phase to produce a first stream enriched in
non-basic heterocyclic nitrogen containing hydrocarbon compounds and a
second treated stream having a decreased non-basic heterocyclic nitrogen

content.

2. The method of claim 1 further comprising adding an effective

amount of a mineral acid to the treating agent.

3. The method of claim 1 wherein the hydrocarbon stream is selected
from kerosene, diesel, light gas oil, atmospheric gas oil, vacuum gas oil, light

catalytic cracker oil and light catalytic cycle oil.

4. The method of claim 1 further comprising contacting the second,
treated with an a solution containing a mixture of an agent selected from the
group consisting of alkylene and polyalkylene glycols and alkylene and
polyalkylene glycol ethers having a number average molecular weight of less
than 1000 and less than 1200, respectively, and mixtures thereof and an effective
amount of a mineral acid to produce a stream enriched in heterocyclic nitrogen
containing hydrocarbon compounds and a treated stream having a decreased

heterocyclic nitrogen content.



treated with an a solution containing a m xture of an agent selected from
the group consisting of al kyl ene and pol yal kyl ene gl ycol s and al kyl ene and

pol yal kyl @ee1@byggol et hers havi ng a nunber average nol eculp/vigédes of | ess
than 1000 and | ess than 1200, respectively, and m xtures thereof and an
effective anount of a mineral acid to produce a streamenriched in

het erocyclic nitrogen containing hydrotarbon conpounds and a treated
stream having a decreased heterocyclic nitrogen content. WD 01/ 79388

PCT/ US01/ 08895 -13 5. The nethod of claim2 or 6 wherein the effective
anount of mneral acid is from1-10 meq. 6. The nethod of claim1l wherein
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mineral acid is from 1-10 megq.

6. The method of claim 1 wherein the treating agent is selected from
ethylene glycol, and polyethylene glycol glycol ethers, polyethylene glycol

ethers and diethers.



