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CONDUCTI NG POLYMERS PRECURSORS USI NG MONOHYDROXYL ALCOHOL TREATI NG AGENT
FI ELD OF Wide1)®B&NTI ON The present invention relates to a pmatiledoésas

i solating an enriched source of conducting polyner precursors from

het erocyclic nitrogen containing hydrocarbon streans. BACKGROUND OF THE
I NVENTI ON Conducti ng pol yners such as pol ypyrrole, polyindole,

pol ycarbazol e and other polyneric heterocyclic nitrogen contai ni ng
conmpounds are valuable comodities (see rrers El ectrically
Conducting", by HerM&FEHQARFOEWISORA DROBRLE OBt | ndustri al
Chemi stry, Vol. A21 CGNEIB’GIIIIN@POLYMERS PRZEBZQURSQRS SINGA7), the
potential uses of WMUNOHYDQ&)XWMLGOH@E’TREA(PIN@%GENT printed
circuit boards, heating filns, m Keyboards, as electrode mterials in
rechargeabl e batteries and as poI ymer coatings in electrochem cal sensor
devi ces. These polyners can be synthesized from suitabl e nononers or
precursorsﬂ%@ﬁ@%ﬂi@it rol eum streans provide potential sources
of such nononers or precursors. However, the concentration of these
nononers or precursors is typically very |low and they are contam nated

with sinilar boil I’Pﬂeﬁféﬁs@ﬁt R Riotelate o ﬁ'?néfﬁ&?f ﬁl@@fahn' L%#igglgfle as fuel

difficult. These nononers or precursors currently are n
sour ces, apéurcs of @ohduchig Pelyawr peecurk@s from heterocyclic n1trogen containing

hydrocarbon streams.

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.



catal ysts, so their renoval fromthe petrol eum streans woul d provi de a dual
benefit of renoving catal yst poisons fromthe petrol eum streamwhile
facilitatwgdngotdrie recovery of conpounds having val ue for pegeuasosgiem cal
products. WO 01/79387 PCT/US01/08812 -2 Petroleum streans contain a w de
vari ety or organo-nitrogen species. Therefore, efforts to renove sone of

t hese species, due to their deleterious2 effects on catalysts used in
petrol eum processi ng have been nade. For exanple, in U S. Patents
5,675,043 a process is described which renoves nitriles from |ow boiling
petrol eum f eedst ocks for catal ytic conversion processes. Therein nodel

nitrile (RCN) containing hyd b t t ted at | .
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formula. T | | C ' .t npounds
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ref erence teaches away fromthe use of higher process tenperatures and the
ref erence melES. PhtehtssE6®Ss,048 iagrocdss o tiesenibed adriobtemeovessittilesdsimr mi ned a
priori. Actual petroleumstreans are conplex m xtures of nitrogen

cont ai ni nglewrhsiling peunteum fredsiosks boregptalytic TRCISION HIRFESsEs ThETeM art
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qui nol i nes foiilac rTidemotélsfeads didatdticontain hewxdeyaticimtogén bompounds such

as those characteristic of heavy hydrocarbon feeds, e. g., in feeds having a 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 selec-

tion 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, €.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



carboxylic acids (e.g., U S. Patent 4,985,139 using carboxylic acids; and

U S Patent 2,848,375 using boric acid and pol yhydr oxyor gani ¢ conpounds).
In this wasA/9sdvantage is taken of the basicity of the trrgedoigsdigcul e to
be renoved, by reacting it with an acidic extractant. However, the
organoni trogen species remaining in the feed after the treatnent with acid
are believed to be non-basic heterocyeld € nitrogen species. The descri bed
method is ineffective for their renoval. These "non-basic" heterocyclic

ni trogen species, e.g., pyrrole, indole, ,carbazole and their substituted
derivat i vefeteapeyclistBirogeas, or e havepsacgativesaniapact paypetioleu Prodiicteved t o

be as del et e&' ous to,cat g@ﬂ] anctﬁii.on a(i Ea e.the bhasic WO 01/ 79387

PCT/ US01/ 08§ rrng%cq,.(]ﬁsgre fE O™ 15%%?\ at HPTEMPA*E as negati ve an i npact
on petrol eum product performance, |less effort has been directed at their
renoval. It would be desirable to devel op processes for selectively

i solating or recok&idiuld behisiablerokRyERpproceses faaelativeRdisbRit@pasycl i ¢
materials useful as precursors to nore val uable products. Applicants

i nventi on zebvesingshedei monbasic nitSygavacdNtaRiNg-HEcteroayriic onaterials wsefiil @snt  of
the present invention provid for contacting a non-basic heterocyclic

ni trogen cOFRRATINHRE H}R{Pa@&}ﬁ%p&%%&w t%nwsntlpﬂaad{?asqﬁtﬁb%néyqdom 232C
(450F) to 566C (1050F) with an effective anbunt of a treating agent

sel ected from nonohydroxyl al cohols having a density at 25C of [|ess than

0.90 g/cnB S"EHQI\)I‘ARWU(ESTHFH@VENﬁNondi tions effective to maintain the
reactants inm a rrqurd phase to produce a first streamenriched in non-basic
het er o-
An embodiment of 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 monohydroxyl alcohols having a density at 25°C of
less than 0.90 g/cm3 and mixtures thereof, at conditions effective to maintain the
reactants in a liquid phase to produce a first stream enriched in non-basic hetero-
cyclic 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 the

monohydroxyl alcohols 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.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Electropolymerization reactions require the presence of conducting

polymers and appropriate monomers to continue chain growth. For example, to



cyclic nitrogen containing hydrocarbons and a second treated stream having
a decreased non-basic heterocyclic nitrogen content. Optionally, an

ef fecti vewoastpsgy of m neral acid nay be added in conj unctpcangsehfossit he
treating agent. O, optionally the second, treated streamis contacted
with an effective amobunt of the nonohydroxyl alcohols and an effective
anmount of a mneral acid. The present inrvention may conprise, consist or
consi st essentially of the steps recited and may be practiced in the
absence of a step or limtation not disclosed as required. DETAILED
DESCRI PTI OpraiuceHolprprsRRepolyistobesempaly carbazal e s GoreasPeBging pre@uses ons

require the, presence of conductin I rs and appropriate  ,nononers to
conti nue cﬁhg'nn&wq’f.si H5Y eV gyﬂgﬁszﬁ%@%ﬁﬁgﬁﬁwﬁmu -4
produce po's%iﬂé’tftﬁ@cﬁ?r u&%wg&@éd.eﬁg%baﬁgﬁseﬁmﬁﬁhma{ AgtipBhAIGRRANdI N9

pr ecur sor I.e., nononers) are required; pyrroles, 1ndoles and carbazol es,
whet her  syhgtfielinlo@stgfhicuoups sudhidsatkyBeysioh l,tdﬂ'cir?hsiﬂé-cﬁﬁﬁistmi}halso
addi tional non- interfering organic groups such as al kyl, cycloal kyl, or
aryl si de- dedonsd maythasesmobenfers nBhisrwilltypicatlybertbe caseTwith monoémesspi cal | y
be the case with nononer derived from petrol eum sources. The preferred
enbodi ment d§FiVEAdTqIR PSHRICUMS@WICESN provi des for a method for, isolating,
recovering or concentrating conducting polymer pre- cursors derived from
sui tabl e petrol eum streans. Thus, the process is useful for producing a

concentrate of thegfe preferred embodiment of the present invention provides for a
method for, isolating, recovering or concentrating conducting polymer pre-

cursors 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
subunits 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
concentrating monomers and other subunits suitable as precursors in the

production of conducting polymers from process streams containing them.

These process streams are typically any hydrocarbon stream that
contains 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 organo-nitrogen containing compounds are
contained in petroleum streams or fractions having a boiling point of from at
least 450°F to 1050°F (232-566°C). Preferably, these streams or fractions

should be liquid at process conditions.



precursors. Certain process streans contain sources of nononers and ot her
subunits or precursors useful for producing conducting polyners. However,
such procegsoigbiggans often do not provide these in sufficipgniuweogant ration
or purity; and therefore, have not traditionally been viewed as desirable
sources of such precursors. Applicants have di scovered a process for
recovering and concentrating nononers-dnd other subunits suitable as
precursors in the production of conducting polymers from process streans
contai ning them These process streans, are typically any hydrocarbon stream
that contai ns nonByasiopdheting pelysars” ﬂ@m%ngwgaagemtr@aﬁw@m@mng
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(232-566C) .orBafd fitRdden conbed i a8l e. rﬁrmoqm inddlesind babhioles,d at
process conditions. 01/ 79387 PCT/US01/08812 -5 By "conducting pol yners"

it is meantfallingawithimtherabgee bodingpoinhmpngealfythe hydfocarhon streams.
el ectropol yneri zation reactions. The terns "precursors”, "subunits" and
the like include nononers, diners and | arger subunits of such organo
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conpounds with an effective amount, 10-200% on a volume basis relative to the volume of

petroleum feedstock, of a treating agent selected from monohydroxyl (mono-

hydric) group alcohols such as methanol, ethanol and alcohols having a density

at 25°C of less than 0.90 g/cm3. 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. Any hydrocarbonaceous
stream within the disclosed boiling point range and containing non-basic hetero-

cyclic nitrogen species may be treated by the process disclosed herein, including



with an effective anount, 10-200% on a volume basis relative to the vol une
of petroleum feedstock, of a treating agent selected from nonohydroxyl
(mono- hyyig @)79gg7oup al cohol s such as net hanol, et hanol andttaiwebgdis havi ng
a density at 25C of less than 0.90 g/cnB. The treating agent should be
liquid or [liquefiable at process conditions. The contacting is carried out
at conditions effective to non- destruetévely renove the non-basic

het erocyclic nitrogen conpound fromthe stream Typically, the
tenperatures are sufficient to maintain the feedstreamin | ,quu%& or
fluid stat &expseneodiaseh light geas eil.catmaspherseats @ \t?@uamg%wiélght&a Yi%ut ed

In the feedstream.fo reat.ed. Such .tenperatures nmay be determ ned by one
skilled in ?ﬁ‘é“eir"c‘f%‘}frﬁgﬁ%cai%mg}s Cyglg’rﬂl OC to 250C. Pressures are suitably
at nospheric pressure to 10,000 kPa but for econom c reasons it can be nore

econom cal for the process to be carried at autogenous pressure. The

treating agent isIadfethet preforradenbodauéfit @i effiéctive anomsasfeackhd preferably
recover all of the non-basic heterocyclic_nitrogen-containing conpounds

from the sttypallyd teelO millizguivalaits of mineral scids.agwsch\assylfupicnbydieghlozic,
het erocyclig-niirqgen. content the ., ampunt of treatin en be adj usted
accor di ngl W%OAH OTY &P@@gfi’ﬁ@ﬁg@%%ﬁ%‘d B EES Fﬁlﬁrﬁc’# Wgygq%s%‘qu}ggé aﬂgf“l“?éng
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vacuumgas oil, light catalytic cracker oil and light catalytic cycle oil.
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 distillation of the lower boiling
point agent or 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 electrochemical polymerization.

Thus, the process provides a simple method for recovering or
concentrating nitrogen compounds from certain hydrocarbon stream desirably
without regard to their acidity or alkalinity. The process thus allows for the

recovery of these compounds useful in the synthesis of conducting polymers,



I n another preferred enbodi mrent an effective amount of acid, typically 1
to 10 mlliequivalents of mneral acids, such as sulfuric, hydrochloric,
phosphor i woandeggrosphor ous acid and m xtures thereof nmay heTackdedsd1®
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
makes possible the renoval of both non-basic heterocyclic nitrogen species
such as carbazol es but al so basic species such as anilines and qui nolines
both of which are useful to produce conducting polynmers. The_ ratio_ of

basi ¢ to nomdprovidesaifeedsiram endghas iagheser¢asmaponemtsi Adsoabeyeligialdg.dhe he
range of petroleumstrea nd in.sqone cases it .mght be desirable to
first ext ré&a??fge%@ﬁuﬁh@égtﬁm%@%@@ Erased nifrogen contentasadgsull ol vent
and then in a second extraction with acidified solvent to isolate the basic
nitrogen species. Follow ng separation of the precursor rich extractant
phase fromthe hygheroER8 ntdy Badembhsirdied SVifitstéicfctd fheIBllodReEe es can
be recovered by neans known to those in the art for exanple by

di still ati dixamplehe | ower boiling point agent or by addition of an
effective anmount of water to the extract, which causes the heterocyclic
nitrogen nol ecul es to phase separate. This highly concentrated

nitrogen-rigch ase be rther purified by conventional neans as
required bé%ﬁW@gﬁérnéﬂgﬁgf%§¥@5“@@ el ectrochem cal polynerization. Thus,
the process provides a sinple nethod for recovering or concentrating
ni trogen conpounds from certain hydrocarbon stream desirably wthout

regard to their acFifky grams of kaidgin tieselldirl fiftp geamns ofi agreakingwgefowetde
recovery of these conpounds useful in the synthesis of conductin%hpolyners,

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 diesel phase

was determined according to ASTM D-4629 using a gas chromatographic

analysis using a nitrogen specific detector (Antek). The initial diesel had a

nitrogen content of 87 wppm. After separate single extractions with methanol

and ethanol, the amount of nitrogen remaining in the feed was 32 and 36 wppm

respectively.
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rom 232C (450F) to 566C (10 OFz with an effec- tive

havingat boidinggeint offrent 232°Cr @S0 *exW05QFEpwathanefigang

rom mono.

a

25C of less than 0.90 g/ cnB ?nd m xt Tlr?l?oqugic%?; at .condi tions

tive amount of a treating agent Selected y ols having a
density at 25°C of less than 0.90 g/cm3 and mixtures thereof, at conditions effec-
tive to maintain the reactants in a liquid phase to produce a first stream enriched
in non-basic heterocyclic nitfogen containing hydrocarbons 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 stream with an a solution containing a mixture of a treating agent
selected from the group consisting of monohydroxyl alcohols having a density at
25°C of less than 0.90 g/cm3 and mixtures thereof and an effective amount of a
mineral acid to produce a stream enriched in heterocyclic nitrogen containing
hydrocarbons and a treated stream having a decreased heterocyclic nitrogen

content.

5. The method of claim 2 or 6 wherein the effective amount of

mineral acid is from 1-10 meq.



tive to maintain the reactants in a liquid phase to produce a first stream
enriched in non-basic heterocyclic nitrogen containing hydrocarbons and a
second tragtAdesgat ream havi ng a decreased non-basi ¢ het er agyehdog/o81k r ogen
content. 2. The method of claim 1l further conprising adding an effective
anount of a mneral acid to the treating agent. 3. The nmethod of claiml

wherei n the hydrocarbon streamis sel ect9ed from kerosene, diesel, |ight
gas oil, atnospheric gas oil, vacuumgas oil, light catalytic cracker oil
and light catalytic cycle oil. 4. The nmethod of claim 1 further .conprising

contacting the secondlhe megdeef clainedrivhgrein the monehydrosyl dephdiifi ng a

m xture of a treating. agent selected.frogmthe grou onsistin f
monohydr oxyelesteddremsthy %W‘Hbc%n%%ﬁ?ﬁ of mgt wg?@cg?ﬂlpgggaqﬁ%xtgy&)&ﬁy% and
m xtures thereof and an effective amount of a mneral acid to produce a
stream enriched in heterocyclic nitrogen containing hydrocarbons and a
treated stream having a decreased heterocyclic nitrogen content. 5. The
method of claim2 or 6 wherein the effective anmount of mneral acid is
from1-10 neq. WO 01/79387 PCT/US01/08812 -9 6. The nethod of claim1
wherei n the nonohydroxyl alcohol is selected fromthe group consisting of
met hanol and et hanol and m xtures thereof.



