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| NVENTI ON The present invention relates to a nmethod for isolating an

-e«enriched source of conducting polynmer precursors from heterocyclic nitrogen

contai ning hydrocarbon streanms. BACKGROUND COF THE | NVENTI ON Conducti ng

pol ymers such as pol ypyrrol e, polyindelle; polycarbazole and other polyneric

het erocyclic nitrogen containing conpounds are val uable conmodities (see

"Pol ymers, Electrically Conducting”, [ Ul mann's
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paths in printed ci MONOHYBROXYICATICOHOL TREATINGKAGENT ds, as el ectrode

materials in rechargeabl e batteries and as polymer coatings in

el ectrochem cal sensor devices. These pol yners can be synthesized from
sui tabl e nononers or precursors by known processes. Petrol eum streans

provi de p&ikEbi) OH INVMENTION K nononers or  precursors. However, the
concentration of these nononers or precursors is typically very |ow and
they are contamnated with simlar boiling point materials, which nmakes

their isolation ophl bdteh: intfifion PARRYT § MEnBA T6+{soRiting AHédriHed are not

val uabl e as fuel Urces, , act as pol sons r catalysts, so

their r eWaaécefd%uﬂ@ﬁ%bwg%trﬁre&me@ﬁsfrmme@bmemidﬂmgeuaiomaﬁmgf it of

renovi ng catalyst polso m the petroleumstreamwhile facilitat-
hydrocarbon streams.

BACKGRQOUND 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.



OCT 2004 2 Petrol eum streans contain a wi de variety or organo-niﬂr
species. Therefore, efforts to renove some of these species, due to their
,deleterious effects on catalysts used in petrol eum processing have been
made. For exanple, in U S Patents 5,675,043 a process is described which
removes nitrites from |ow boiling pet-rdl-eum f eedst ocks for catal ytic
conversi on processes. Therein nodel nitrile (RCN) containing hydrocarbon
streans were treated at |ower tenperatures, e.g., 16-149C, (60-300F) using
solvents neeting a specific fornula. The nodel feeds did not contain

het erocyclic nitrqgen,conpounds suc as. .t hose,  char avy
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m xtures of nitrogen Tontal ning conpounds and other conponents. Thus one
ski |l ed i nintUes. Patenso 5675043 bprodeseis deseribedipdiict renfioves nitrdes fromoi | i ng
nitrite-contai ning hydrocarbon streamof the reference to treatnent of
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removed, by reacting it with an acidic extractant. However, the

or ganoni t r goidse pharaeteristie ofiheavy hiydracasbdnefedds fet gy int feeds hawingemboilingh aci d
are believed to be non-basic
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-

.,ing the recovery of conmpounds having value for use as chem cal product
SoieT 2ot

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, 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



.heterocyclic nitrogen species. The described nethod is ineffective]ﬁp@cqhgmﬁ
renoval . These "non-basic" heterocyclic nitrogen species, e.g., pyrrole,

i ndol e, 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 15 OCT 2004 -3 0 O heterocyclic nitrogens, or to
have as negative an inpact on petroleun@product performance, |ess effort
has been directed at their renoval. It would be desirable to devel op

processes for selectively isolating or recovering th non- basi

hi t r ogen- AIETRERFIG nIRRESh Ot avis depat Ve AL Bnhct o DETQIRHRARIBANE, o/ e
val uabl e ' S, . | ' I s need. SUMVARY OF THE
| NVENTI ON M@SFQA@% E@t‘%@%@%ﬁ%@@?ﬁﬁﬁ%ﬁw des for contacting a
non- basi ¢ heterocyclic nitrogen containing hydrocarbon stream having a
boiling point of from 232C (450F) to 566C (1050F) with an effective anount
of a treating agénvoahl ke desirdbloto deveddyy praveyiesdbr sdlettsvdlpusolating density at
25C of less than 0.90 g/cnB and m xtures thereof, at condjtions effective
to mai nt aireceyesing these apndasic mtrogericanigining heterpeyrdicomaterraly useful aeam
enriched in non-basic hetero- cyclic nitragen containing, hydrgcarbons and a
second tr %P%WQW@JHPFF&Y/&H@MS Maé@é?ﬂﬁﬁ-s lﬁlégqr@lq]?eq E&PE PEFYr ogen
content. Optionally, an effective anount of mneral acid nay be added in
conjunction with the treating agent. O, optionally the second, treated
streamis ggg_fgm @F%Wﬁﬁ(ﬂ@xﬁ amount of the nonohydroxyl al cohols
and an eff a mneral acid. The present invention nmay
onprise, consist or consist essentially of the steps recited and may be

acticed in the absence of a step or limtation not disclosed as required.
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




, DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS El ectropol yneri zation

reactions require the presence of conducting polyners and approprﬂaﬁdULT 2064
nononers to continue chain growmh. For exanple, to 15 OCT 2004 4 produce

pol ypyrrol es, polyindoles or polycarbazol es the correspondi ng precursor
‘(i.e., nonomers) are required; pyrroles, indoles and carbazol es, whether
substituted or unsubstituted. By substi#ution is nmeant that additional non-
interfering organic groups such as al kyl, cycloal kyl, or aryl side-chains
may also be found on these nononers. This will typically be the case with

mononers  perdugealypyrrples, peliindoles ar MYCW%‘? (COBRES BE PEPRUTHAT t he
Concent rat [ TORGAFT IS TEAgR, preoies.ipddles and Fafsebfiso fEfeF o e
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of these rrotess feams contaln sources of npnoners

and ot her “ﬁeﬁ“”ﬂ#‘%?ggémg trg?g,‘\atyssgcﬁ ad | cybalRyR Gy @ry1%ide 0HAink infdy aigdyners.

However, suc ns often do not provide these in sufficient
concent r at befomid opuhéseymonomietsh eTleif will, typizaly betthe casti withmadngmeesen vi ewed
as desirabl e sources of such precursors. Applicants have di scovered a
process f oderived from pgtraleym ge)reeht rati ng nononmers and ot her subunits
suitable as precursors in the production of conducting polynmers from
process streans containing them These process streans are typically any

hydr ocar bon St eanyt D, Rk ABAr AR GrEERPIRRAb proFRAB Ry L T 0gen

conpounds. Option organo-nitrogen speci es a e present in

the streampiHbd FOEioINIME F8Evering diQlontentratimtconduetag polyrhes pre-

gano-nitrogen contal ni ng conpounds are contained in petrol eum streans or
actions kamongderibed fronpsyitible petrolennmstedams.

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.




| east 450F to 1050F (232-566C). Preferably, these streams or fractiogqqpr (04
should be liquid at process conditions. 15 OCT 2004 -5 0 0 By "condtuc Tn&
polymers"” it is nmeant organic nitrogen-containing polynmers from

el ectropol yneri zati on reactions. The ternms "precursors”, "subunits" and the
| i ke include nononmers, dinmers and |arger subunits of such organo nitrogen
cont ai ni ng conmpounds, e.g., pyrroles, iAdoles and carbazoles, falling

wi thin the above boiling point range of the hydrocarbon streans. |n another

preferred enbodi t .the process proyides for contacting a dr.ocar bon
st ream cont ai ni ngﬁhcwmﬂﬁgﬂ@lﬁﬁ’fseﬂbw&?w QREING JUEORTIR DEwith an

ol ect 1 ve SRl s SRYBPRHAHIR BRI, i il of
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density at ess than cnB. The treating agent should be liquid

or |iquef bﬁ%%h@ ritropéw 6Gaining doiniponads, Bie, pyroles] indglesandaarbazdles)t  at
conditions effective to non- destructively renove the non-basic heterocyclic
ni trogen cfallingmdtiin che abave boilingpoimynangedf the hydsocarhpn stieamés are
sufficient to miintain the feedstreamin a liquid or fluid state and to
enable the treating agent to be effectively distributed in the feedstream

art but ' can range ARGt EEREie et HEOPES VRIS fof Ehhaliine B, ("¢
For -t he pr BedRE b ol A b e R e e et i s
added in agidmHefedived Afibai, 10200% oaaseolant isif etaiveytorthe volumebf  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




_the non-basic heterocyclic nitrogen-containing conpounds fromthe qt egrqtﬂﬁﬁ

be treated. Since such streans vary in non-basic heterocyclic-nitroge ”
content the anount of treating agent nay be adjusted accordingly. Any

,hydrocarbonaceous stream wi thin the disclosed boiling point range and
cont ai ni ng non-basic hetero- cyclic nitrogen species may be treated by the

process disclosed herein, including 1 56GOT 2004 6 0 kerosene, diesel, |ight
gas oil, atnospheric gas oil, vacuumgas oil, light catalytic cracker oil
and light catalytic cycle oil. In another preferred enbodi an .ef.fective
amount of keyosene, djesebdighf gas od, awnosphens gas ot @?ﬁ‘g‘%gaﬁpﬂgﬁgﬁt catalytic g ch

as sulfuric dr.ochl,or i hosphori g and phosphorous acid and m xtures

t her eof nm aﬁgéaagéﬁdiﬁhgﬁﬂﬁﬁgg‘%Fﬁﬁoﬁrocess. Organi c acids such as acetic
acid are not as effective as mneral acids in this case. This enbodi nent of
t he i nvention nakes possible the renoval of both non-basic heterocyclic

nitrogen speci es ShchoRtterGirefeared emibolinent an effesiice ampant efacidch as anilines
and qui nolines both of which are useful to produce conducting polynmers. The

rati o of bagpicaltyl toi0hailieguiealentsofahinera peidse suchaas sfurie; hyidoeehdems, acr oss
t he range of petrol eumstreans and in, sQne cases It m'gﬁht t%f desirable to
first extrpeesphesicrand phosphorousacistynd mixweescihereofimay b added tq ephangg) | on¢
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phase fro é}ﬁg in 48 E%@rmg cﬁil{]o?ﬁmenf Wﬁgﬁh@éﬂ@ﬂnﬁe% JsHIethE RGRbLPA can be

recovered neans own 10 ose Int art for exa e by distillation of

the | ower Bphhihbn-Badithettd6tyclie nittogan dpddieysueh arcatdzodds et alsobaic of
gt er to the extract, which ‘causes tThe heterocyclic nitrogen nolecules to

ase sepaspdcies stithsastanilines andoquinolines bothroftwhigh are usefublospredvee be furt her
purified by conventional neans ) . . . .
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,




.as required before being subjected to el ectrochenical polynerizati ? ?ﬁﬂ‘l
the process provides a sinple nethod for recovering or concentrati ?&;
ni trogen conpounds from certain hydrocarbon stream desirably w thout regard

,to their acidity or alkalinity. The process thus allows for the recovery of
‘these conmpounds useful in the synthesis of conducting polyners, 4 15 OCT
2004 -7 and provides a feedstreamenri<fed in these conponents. Al so,
beneficially, the treated petroleumfeedstreamw || have a decreased
nitrogen content as a result. The process may be dennnstraqneg_lcwﬁh reference

to the fol anthprayidesk fensisteamennshed in thase F@g‘@ﬁm% 50,/
pated morplaunt sehdeiEatondl hives secteigactiovges colgRbla st e ¥ '

virgin die
a250m s
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allowed to separate. The nitrogen content of the diesel phase was
determ ned according to ASTM D-4629 using a gas chromat ographic analysis

using a nitrogen g??ﬂ}f cEséjﬁlta HeHendiit@ied w?ﬂ@efe?éﬂdeatb tHe esitowid a

nitrogen content

wppm fter separate single extractions with nethanol

and et hanoExaipge:anount of nitrogen remaining in the feed was 32 and 36 wppm
respectively. 5 OCT 2004 8 What is clainmed is: 1. A method for isolating
conducting pol ynmer precursors consisting essentially of contacting a

non- basi c heteroc¥cllc nitrogen contai ni ng hydrocarbon stream

Example 1: Nitrogen Rémoval

Fifty grams of a virgin diesel and fifty grams of a treating agent 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 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.



having a boiling point of from 232C (450F) to 566C (1050F) with an{df CEFt PHl4
anmount of from 10-200 vol % a treating agent selected from nonohydroxyl

al cohols having a density at 25C of I"éss than 0.90 g/ cnB and m xtures

t hereof, at conditions effective to naintain the reactants in a liquid
phase to %odumﬁ a first hydrocarbon streamenriched in non-basic
het er ocyclRatH §28%dHS‘cont ai ni ng hydrocarbons and a second treat ed

hydr ocar bon stream havi ng a decreased non-basic heterocyclic nitrogen
content. 2. The method of claim 1l further conprising adding an effective
amount of la mAnertiodaor dsalainghentinagatg prgymagepitecur3ors Toesintaighesdemtfallyl ai m 1
wher ei n thghggdrocar bon s{)ream | S sefiect.ed from Kkerosene i esel , light gas

oi I, at mo8phEPTRCRES 8 cRIN-basife BGIFTQRYSIiGinirogeng Rentaining Pydrocarpem, igemo; | and
light cat ﬁh%hg% Géiﬁh% pBirt -of‘}*rod-;[ @%2“@(4’1‘52)@'1:)0{? §6@C'Y‘léf(§°‘l*§ LB arf @REVI NO

contacting t second, treated streamw'th an a solution containing a
m xt ur e ohmaunt efafromg Oa2(¥ntol 96 lactcdadidg hparmstleeted dromu monokmgdrexylradcohbls

monohydr oxyl. al cohols haying. a densit t 25C of |ess thap 0.90, .g/cnB and
mi Xt ur es Pﬁﬂpgafcfeaw ahfiﬁf%&m@é%&?ér@%f and m'ﬁ@regﬂh%re?ﬁatsoq%%ﬁce a
stream engiEhfd foMmBiatel ﬂ%yféa&tﬁn@'cjﬁrao d?‘ﬂ e?‘io“ﬂr:{‘ﬂaué})’ﬁrfﬁé‘tq{ pRarRd &
treated stream having a decreased heterocyclic nitrogen content. 5. The

met hod of stréam rengichddeinenon-bisée deteetyc e narogamtcoofaimmg dydiocarbbols asd far om 1 10

meq. 6. The nethod of claim 1l wherein the nopohydr.oxyl alcohol is selected
fromthe S8 ptr%ﬁ‘gi@fdir%%“ ﬁﬁ‘%n@?‘”%d’ AAed BRRrDATIG Dterocyqlisr eof . 7.

The net hoﬁitRicgeﬁlcQﬁtth@ wherein the effective anbunt of mneral acid is from1l
10 neq.

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 | 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/em® 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 wherein the effective amount of mineral acid is from 1-
10 megq.
6. The method of claim 1 wherein the monohydroxyl alcohol is selected from the

group consisting of methanol and ethanol and mixtures thereof.

7. The method of claim 6 wherein the effective amount of mineral acid is from 1-

10 meq.




