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advanced composite materials.

Background Of The Invention:

The use of ionic liquids as replacements for conventional organic solvents in
chemical, biochemical and separation processes has been demonstrated. Graenacher, U.S.
Patent 1,943,176, first suggested a process for the preparation of cellulose solutions by
heating cellulose in a liquid N-alkylpyridinium or N-arylpyridinium chloride salt, especially
in the presence of a nitrogen-containing base such as pyridine. However, that finding seems
to have been treated as a novelty of little practical value because the molten salt system was,

at the time, somewhat esoteric. This original work was undertaken at a time when ionic
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These traditional cellulose dissolution processes break the cellulose polymer
backbone resulting in regenerated products that contain an average of about 500 to about
600 glucose units per molecule rather than the native larger number of about 1500 or more
glucose units per molecule. In addition, processes such as that used in rayon formation,
proceed via xanthate intermediates, and tend to leave some residual derivatized (substituent

groups bonded to) glucose residues as in xanthate group-containing cellulose.
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With increasing industrial pollution and consequent governmental regulations, the
need to implement “green” processes to prevent pollution and waste production and to
utilize renewable resources is becoming increasingly prominent. The efficiency of existing
methods for dissolving and derivatizing cellulose can be significantly improved by the
availability of suitable solvents for refined and natural cellulose; an example is N-
methylmorpholine-N-oxide (NMMO), used as a solvent for non-derivatizing dissolution of

cellulose for the production of lyocell fibers. [http://www.lenzing.com.]
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Another object of the invention is to provide a process for making a polymer resin or

blend with targeted rheological properties.

Another object of the invention is to provide a polymer resin consisting of one or
more polymers.

Another object of the invention is to provide a polymer blend consisting of two or
more polymers.

Another object of the invention is to provide a polymer resin or blend with targeted
properties.

Another object of the invention is to provide a polymer resin or blend with targeted
rheological properties.

These and other objects of the present invention have been satisfied, either

individually or in combinations thereof, by the discovery of a process for the making a
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Figs. 4A-4E are Scanning Electron Micrographs (SEM) of various cellulose/poly-2-

hydroxymethylmethacrylate (PHEMA) blends wherein (A) is cellulose/PHEMA 20/80; (B)
is cellulose/PHEMA 40/60; (C) is cellulose/PHEMA 60/40(1); (D) is cellulose/PHEMA
60/40(2); and (E) is cellulose/PHEMA 80/20 (x500 and x5000).

Figs. 5A-5D are Scanning Electron Micrographs (SEM) of Cellulose/PVA blends at
different ratios, wherein (A) is cellullose/PVA 20/80; (B) is cellulose/PVA 40/60; (C) is
cellulose/PVA 60/40; and (D) is cellulose/PVA (X500 and x5000). Equipment and
procedure are similar to Fig. 1.

Figs. 6A-6D are Scanning Electron Micrographs (SEM) of cellulose/ polyaniline

emeraldine base (PANI) blends at different ratios, wherein (A) is cellulose/ PANI 20/80;
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The term polymeric materials includes one or more polymers, copolymers and
mixtures thereof.

The present invention provides a process utilizing ionic liquids for the dissolution of
various polymers, the formation of polymer resins and blends, and reconstitution of said
polymeric solutions. The unique solvation properties of ionic liquids allow for the
dissolution of a wide range of polymers, which in turn, allows for the creation of new
materials with adjustable properties. Ionic liquids provide a unique opportunity for multiple
polymer dissolutions, which allow for the formation of blends comprising binary, ternary
and multi-component systems. The reconstituted resins from non-solvents find application

in engineering materials, extruded objects, fibers, beads, and membranes.
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aforementioned interactions, thereby, increasing its solubility in common organic solvents

and in many cases water. Instead of chemically altering the polymer, the present invention
provides a method of processing the virgin polymer using ionic liquids as the solvent, thus

lessening chemical usage and processing steps, and making the overall process more

environmentally arad economically sustainable.
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combinations thereof. By altering the combination of cations and anions, one has the ability
to fine-tune the ionic liquid with the desired solvent properties needed for a specific
dissolution/blending.

Tonic Liquids (“ILs”) have a more complex solvent behavior compared with
traditional aqueous and organic solvent, because ILs are salts and not a molecular, nonionic

solvent. Types of interactions between ILs with rmany solutes, include dispersion, n-%, n-r,



tradi ti onal aqueous and organic sol vent, because ILs

are salts and not a nol ecul ar, nonionic solvent.
wWaywem9ssiic i nt eracti ons between ILs with nany sPCT/USR)5/010235

i ncl ude di spersion, 7r-nr, n-nc, 8 WD 2005/ 098546
hySpelBA0INTY, 0ip0284nd fonill dyege-bbargé. Nhe Albplrnasoleatidn equation is an

i oni ¢/ charge-charge. The Abraham sol vati on equation
inipsrtadt mekhod aus¢dan charedtérivd Iliss solvém pedprrta ¢d wide@ent i polymer

sol vent property to understand the polyner dissolution
difyeludivh behavior InllEs. San@tybigfli CahinCAIE ifetdeion pHr@héet aR¥hown in

paraneters are shown in Table 1 below ILs that have
Tabld Dhdowdli IRl it hive stbi@dip@afith) B drog6s Bitdiabeeplify (A) ability, and

ability, and hydrogen bond donating (B) ability are

h RBERGovhidY (B) BSility &) 6afpsed Rth ofHeesdtaRdhA aRf capable of
ygiwsgsaol Vi né) cerfgl(u? oselty(see tgbfe beloov(\el).S CAr ni rrfaj',cag?]eeo

diggwr%fcemaée (S48 B LAY &) itimANGMSof thd Bodt AhYES Lol RnfsBstiows
4. 86 and a strong ability to interact with solute

— ¥ 1 itEe : -
RS G Yol ORI Enh ORLA | DLSO

bohaﬁg ois%-ief%@tr ihtera%ﬁ&in §i=10$403$89 r’l‘h@ icm Cf lnl, i t%n{bglation with the
sSyst ens

Int8ract with | c- f 'solute nol etul es

an(d%r@le Lfiblits s‘ﬂ%lgﬁcfaﬁg abilﬂJ/ ?0' 1n%}§%tm;% %&st%ﬁ%@sot(uﬁ&?ﬁ%]legules

ener gi es of ration of
st 1, S st e BRTRREES: LRS8O (e o
R Foka BT 1 S0 SSnPaRe o BB fU bR o Atihera%%

kJ%fygA'O 1.369 0 0.439 Dinethylacetamde .36 1.33 0 .78

%Y Dinethylformamide .37 1.31 0 .74 . 6468
Di et hyl sul foxide .52 1.74 0 .88 .776 Ris the
excess nol ecul ar refracti on,

Table 1
Ionic liquid R S A B 1
Cqmim C1 0.408 1.826 4.860 -0.121 0.392
Csmim BF4 -0.141 1.365 1.660 -0.283 0.473
Csmim PFg 0 1.540 1.369 0 0.439
Dimethylacetamide 36 1.33 0 78 787
Dimethylformamide 37 1.31 0 74 .6468
Dimethylsulfoxide 52 1.74 0 .88 776

. R is the excess molecular refraction,
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nmol ecul ar volume A is the hydrogen bond acidity
W AM08/088566 B is the hydrogen bond basicity pBCEHIE1005/010235

S is the polarity/polarisability paraneter Advanced

mat er i al § ipthepeolesdlauwdlvige t he processes and resins and

bl ends ofA isithe hydrogembindracidity poemetsed in an array of

t echnol odj ie the idwged emdibagitiderageter: f or i ng

nanddie hegmiarity/peladidabifjgrgaranestdri | es, and new material s

for drug delivery, advanced sensors, and separations.

The resins and bl ends of the present invention are

us efAdvamsd maltatiat ppepardtusing @ prgesetsiaad edsjig @hs blehddadise,

beads, or filnms. Moreover, various additives can be
ineaidenl cdrtbeanbhinea anfy ofeshinoBgies. Regenpleainethde ediF-Hrose

can be used to encapsul ate one or nore substances as
nah&RATckS Antbiligddt xtil20Add 63 8% Eals Wt SfugidSliVRy,QidPanced sensors, and

incorporated in its entirety by reference. The present
sepdt¥dk] on provides a process for preparing polyneric

resins and blends wusing one or nore ionic |iquids.

The TpE essaidtand Bléﬁdhtdf% Iﬁ‘és%ﬁ?t iR IGS Reff %@fdb@ﬂr Shublled
wherein the ionic liquid(s) is renoved fromthe

pliat Xﬁﬁ%t's GieRShdddQ br BInRN A 1ord &y, vaaGs ddd@tied caﬂ"i?é’adﬁ@d to enhance
removed by use of a |liquid suBstance that w

pr&Be?éégl ‘R@géﬂ@ﬁtéd%ﬂlﬁfée ! bluseQHH en@%dstﬁzﬁg ond &e gﬁbs@g@&(j&s

e., a suitab |qU|d subst an

re 9!6& b 90647(&3@553' Q/It]l ch %Jﬁeg @glg§§at egﬁ% e%ﬁle\f}%y refefence.

e resin or erel na eno

| ud
ngﬂ‘;l]%%ﬁ\éc?lﬂg v)eiatmt%éﬂr(t)\ﬁ%s rpnﬂ:% gprgf?g%lggé % uréc%e%gs and blends
al id I
iRt pr B0 30 Eﬂlﬂ»@ﬁn T lﬂfsseP OHIRUE o dasegishuioyen
t he addlt pne enbadi nent

Wit e [@had] |t i m}wﬁeéﬂarqswq%biengaﬁﬁe ionie liquid

nplex that exists in the ui hase het ween about
ma_y%@ r?lze}oxéagdy?uts% ?qu?d substance that w111 glsrs)olve the 1onic liquid, but not the

resin or blend (i.e., a suitable liquid substance that will &act as a solvent to the ionic liquid
and as a non-solvent to the resin or blend, hereinafter denoted as a “non-solvent”). Suitable
non-solvents include, but are not limited to, polar liquid. systems, such as water, alcohols
and other hydric liquids. In a preferred embodiment, the ionic liquid is removed by the
addition of water.

In one embodiment of the invention, the ionic licqquid may be a liquid salt complex
that exists in the liquid phase between about —70 to abowat 300°C.

In another embodiment of the invention, the pols/meric resin or blend is prepared
from two or more polymers or copolymers. In a preferred embodiment, a mixture of at least

two polymeric materials are provided in a ratio to yield a resin or blend with predicted
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I n anot her enbodi nent of the invention, the polyneric
resin or blend is prepared fromtwo or nore polyners
w@eoosopssikymers. In a preferred enbodi ment, a nmMPRL/USEOH10235
at least two polyneric nmaterials are provided in a
prapatties, ihduding[bat wot timiteditopchebli@hdhamnblhapd maéhanieal kOpeis.
2005/ 098546 PCT/ US2005/ 010235 properties, including,
Spbeific pebertiesrintiade, bot arche tidtad to, viersitpl mehihg poitinandlciatiex,
properties. Specific properties include, but are not
sutfad¥ipr@Rrited, oxVdafic® fekibiince Bl Eoliglifks] M andet emBéliMment, a mixture
surface properties, oxidation resistance and

of §0kbaDtWd pdlRBerid Matat REPro@IABOH RS to Rield KpdlyBer KEndakith
| east two polyneric naterials are provided in a ratio

prddiotdd @nthifsip@l ymer blend with predicted domain sizes.
The present i nvention al so provides the m xing of one

£ BreBt WVBAtRonANE pRYvide§ ma%mg bBo ¥t bhmBRE oW meFP hf/or
|on|c iquids. Mxing can be acconplished by any

co?(ﬁg?ﬂ%@ tvdlﬁi%le oPBRAGHE Badid. tl\@ﬁu%rcgm bd RELdHSHIRRd BMnynOt

vari ous stirring nmechani sns, agltatlon

coﬁﬁegﬁgﬁggwe‘edu% DAk, %luﬁfﬁg B{ﬁ%ﬁﬁﬂg&% o} ParfbuP b6k 'hfeéhanisms,

e mxture | eated to about 100

agﬁggyl trhe%ﬂan%msh tlcaﬁ@ry | V%HQ}HL eqn Q}ﬁreﬂﬁls&; grﬂ eﬁ)tnfﬁe m1xture is

non- conven Ional heat urce I nc

he?.tlﬁg o aby out 1%0%3 ”Hll gg YY?]X gfnhe%l!’g‘- eI sit/x%%h&? b}p &5 ﬁ?n(/ef-n%gal and non-

m crowave ra rovi

I tates

coff 4?‘?325‘%3‘ f%“r%%glj e LB 8 %CQ%‘ES%V@&P%IF% ot P
s S BTG eI PRy PRNIAFE et i P i e lolgpon o

sol ute and solvent lonic |iqu or,. the . )
b'rregle PrsTls 18 fhedaiif stvsak %Seﬂwlg%@r-% ¢ ff’f&’ct‘i‘%‘i disgqjution may
concentratjon. Such a solution may be heated to

beais@mthq agortiop and i5suliing porerse eolchararﬁwﬂap% plaiobi endyefient.

This heating can be effectivel acco i shed by wusin

m clovklieidsadlgwer thydisiopision aficdbiyloge wa g& 4%1‘/%17@?1919»@\1@ igh

oven. I n one enbodi ment of the invention,
Com@nﬁﬁﬁmr@udiaﬁ#ﬁK@mWWWPéﬁﬁﬁhbémmﬁd9@§Cawﬁ0@bWﬂ@po§em@§

heated to a tenperature of about 100 to about 150 C
ultepspig bath.c rihissheetingsadh he pidgstively accomplished by using microwave

radiation supplied by a domestic microwave oven. In one embodiment of the invention, an
admixture of hydrophilic ionic liquid and cellulose is heateed to a temperature of about 100
to about 150 °C, using microwave radiation.
Polymers and Copolymers

Suitable polymers and copolymers for use in the process of the present invention
include, but are not limited to, polymers and copolymers formed by step, chain, ionic, ring-

opening and catalyzed polymerizations.
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Pol yners and Copol yners Suitabl e pol yners and
copol ynmers for use in the process of the present
WO poos9ssecr i ncl ude, but are not linmted to, ppdHOBE2085/010235
and copolyners forned by step, chain, ionic, ring-
openfuigbieo st sdnd zepblpoéry ner hezktivahom hdtuid and synthetic
2005/ 098546 PCT/ US2005/010235 Suitabl e pol yners and
sooEOny iding, tad are et kieitédte polysaschimddesmmlyestone, yyaintidd, i c
sources, including, but are not limted to,

polateysac Jodiilekass, pReloy psliBers, pbsyidde,qplyacdial, pulyelefiag @crylates,
pol ysi | oxane, phenol polyners, polysulfide,

meRiRleyRaet A, digeb. YRl afticikr, pedéddadioBeners MELASCHY bati$ limied to,
di enes. In particular, preferred polyners include, but

celﬁﬂ@senﬁgmﬂsélmdé@@taﬁdh; chit€ siiit VRS E poySThieddytth &F ﬂmeﬂfa&"yﬁaﬁ’e
chitin, silk, wool poly 2- hydroxyrnethylnet acryl at e,

po%—ﬂyd%of%%ﬁ?ﬁl?a%ﬂ&'e{t d?f’a@l{ﬂésaﬁ(ﬁyes&@i YAPinfE8amides,

pol yest er s, polylnldeanld pol yben20|n1de

%g@r%gﬁﬁe ﬁ%iﬂb%gl?hld&okéﬂw&walc%hGIOMaznllﬁﬁé %@Efahﬁ%ﬁe glycol,

['yet hyl'ene gl yc yacry onitrile, polystyréne
PRy Ehi- RO Al P%“%lr o @%@ﬁﬂg‘ﬁgﬁg%n%“%%mf
Pog?ﬁ%ﬁ%% %‘ﬂb@n&‘:}%@é&ﬁ*@l&%ﬁ% i ne. 2& ylonitrile

ace %nombfs R S Bt M@F‘ﬁw*ﬂ*ﬁ% ASPOEI S bR
ot AepiorBFise fﬁg}osegf’b de”ﬁwény et g i
alce#@ﬁm%ﬁ*ﬁ@%%ﬁ% e 40t P oee SRS E Bar i ons
R T A A B e S S
. selected and optinized for the dissolution of a

1S0pEe4 cul ar pol ymeric blend. In one enmbodi ment, the

cation is preferably derived fromas organic conpound
Ionic Liquids

The ionic liquids comprise one or more cations and one or more anions. In a
preferred embodiment of the invention, a mixture of cations and anions is selected and
optimized for the dissolution of a particular polymeric blend.

In one embodiment, the cation is preferably derived from an. organic compound,
including, but not limited to, the following heterocyclics: imidazole s, pyrazoles, thiazoles,
isothiazoles, azathiozoles, oxothiazoles, oxazines, oxazolines, oxazaboroles, dithiozoles,
triazoles, selenozoles, oxaphospholes, pyrroles, boroles, furans, thiophens, phospholes,
pentazoles, indoles, indolines, oxazoles, isoxazoles, isotriazoles, tetxazoles, benzofurans,
dibenzofurans, benzothiophens, dibenzothiophens, thiadiazoles, pyridines, pyrimidines,

pyrazines, pyridazines, piperazines, piperidines, morpholones, pyrams, annolines,
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including, but not limted to, the follow ng
heterocyclics: imdazole s, pyrazoles, thiazoles,
W0 swshdsaz®l es, azat hi ozol es, oxot hi azol es, 0xarCTES2005/010235
oxazol i nes, oxazaborol es, dithiozoles, triazoles,
- philelzmes,cluaszolnraplicmpplvsiless, quinoliss gyrrobidined, @equiinotiagss ,and
t hi ophens, phosphol es, pentazol es, indoles,
contbitetipmetbereafkazol es, i soxazol es, isotriazoles,
tet:razol es, benzofurans, dibenzofurans,
ben Zkhe ahiopie posiondif Berigtt hiud pefsablyt dungtiséz leas, one of the
pyridi nes, pyrimdines, pyrazines, pyridazines,
follbWRE grdupe haloptREBK] PIRS AsPQIEY| NOLNORWORNSBIR ', substituted or
annol i nes, 12 WD 2005/ 098546 PCT/ US2005/ 010235

utﬁﬁﬁsﬁﬁlkeﬂ?dafb@&neﬂ R G@eIdI of @fsubfifuted inBiaNetaitdfSes, phosphates,
qui nol i nes, pyrrolidines, isoquinolines, and

pHOSIHXES) RblySEtindidIRES Mubstitited SMindiYshuRRa uﬂb@maés, &hﬁaﬂe%@
liquid preferably conprises at |east one of th

ncﬁl%dr&lﬂ&tﬂ% agfo%J Qﬁd wiBle RO it 1eBeibhe m@%@erselé@t&ﬁfroﬂ%%roup

2-, BR4 substituted or unsubstituteéed
cofi@Si r@ﬂﬁﬁogeaumv LibLthed RLIYR éy@&hegi Q&&qtuted cycLoalkyl,

| 'ocar bor anes, phosphat &3

hepe%%lg;f g&&&g{ﬂe 1R T@yt%{eahg&%féyc%auegﬂgglfsshbwt@& Ayl heteroaryl,

car ates an nonco "nat | ng ani
su@ﬁgutwﬁéé%hﬂ?/ﬁfl @atdphch Sa{cgg @ﬁyl@ﬁﬁhogp%ngoc%n%?nof rtlglo seileno
l.0al kyl , b d | oal kyl
anﬁ&%%%gﬁl §HERRE o oiﬁcf’f);f vl . Substitul ed

het fituted het |,
subdf ?%& WE%S?I e//Fd“OEf E‘S&‘!g}m%g‘?ayjng{%ﬁve- S E i g free of
h | ,. ph hi |

Fuplgh {9 et PO STiCAii S S 2p An M?Z@ilil?lﬁgt??%@ﬁwaﬁm%%y preferred, and

cations that contain_a Ie five- ered ring free
thegnior e@h%w%lqmdﬁ%?mﬁf%@v Hogen o %*@533:5 {oBe 5 FRemple, a 13-

i mdazoliumcation are partlcularl preferred, _and

difGeCaplidior 65- Ctsﬁ&wﬂ%lfyé) §ui Efwfﬁdﬂ@ldﬁoéﬂ@rl%lsyﬁ paithealepreferred

or pseudohal ogen. For exanple, a 1,3- di-(C-C6 alkyl
cagpn. d" hecgrrespR %mw sanguigfgiebly e e dalpgandu petudolalOapn. j B addition,
Qartlcularly preferred cation. The correspondi ng
(¥ Sl 3 fmetheh dmidpzelmy [hmiw gelieror=paleogtehis rdspeprefermd,
addition, a 1-(Cl_GCeal kyl)-3-(nethyl)-imdazolium
an?@hﬁbﬁ?ﬂlﬂh@t@frﬁ@@}l cation is also preferred,

A contemplated ionic liquid is liquid at or below a temperature of about 200 °C, and
preferably below a temperature of about 150° C, and above a temperature o f about -100°C.
For example, N-alkylisoquinolinium and N-alkylquinolinium halide salts have melting
points of less than about 200°C. The melting point of N-methylisoquinolinium chloride is
about 183 °C, and N-ethylquinolinium iodide has a melting point of about 1. 58 °C. More

preferably, a contemplated ionic liquid is liquid (molten) at or below a tempoerature of about
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and a halogen is a preferred anion. A contenplated
ionic liquidis liquid at or bel ow a tenperature of
wW@bwanEd® C, and preferably bel ow a tenperat BeBUS£005/010235
about 150 C, and above a tenperature of about -100C.
12B6€, amd ahytes, teiparhtiuyel of soousidd SCi(+#id U@). avidst preferably, a contemplated
N-al kyl qui nol i ni um halide salts have nelting points
iomit litped $s liduid(nadbtenit at 2 Gdhiperatire ofabotii 116 tqpabiondt 106 °C.
N- et hyl i soqui nol i nium chloride is about 183 C, and
N- et Byt exemhpley affichid Bbidiendhale, But B! dot Rgi-paitot[Opthim]Cl,
about 158 C. More preferably, a contenplated ionic

[ChrhfICd [Cimirh [ JClied |CE Msrim[CL, [08in0MY1,2[C aARELa[CIem{TPF],
about 13 WD 2005/ 098546 PCT/US2005/ 010235 120 C, and

[cahfmﬂg’rg]slt ;E/EEﬁﬂﬁlﬂPFJ],e (12 ymif¥h 1R ], AR sfmirh T ), GO ?[IBFA]a

prefer a contenpl ate ronic lrquid is liqu

U:&EH]EFQ,Rinﬂnﬁ@ﬂﬁ@ﬁﬁ%ﬂﬂ@ﬂﬂﬁﬂﬁgp ].-10 to about 100 C

urther exanples of 1onic |liquids 1nclude, but are not
| . . " _ 0 '_ ‘-. . 3 . 1 i -m —
[ EGHEQ%Q%\%v 1[ &%@mﬁ%ﬂ;&l lfléﬁza%glenﬂoﬁoéﬁl%’rnﬂjcﬁ (i 1X [n=4 and 6,
i - F - i C6] i . .
X%(?é?rlh [T%:]FP’E%%&? , @ma}_ﬁl ;CE :né; 1]’C1F1§Jnﬁ15é§11 %%E%%d The dissolution of
' 4 ' . ) i 1. . .
o R L BB AP RER P i
l.i i -mn = d-6, . =] -. f 3 . (P
o A, A Rl R PhchRERY
el P Bl B PR GoBSRET ST Syl S
O S P VIS B APEReY Fee A Tdes
been exam ned. ﬁissolution i s enhanced by the use of
asjpcifedRERROTHE BFIEHE:  Cel | ul ose sol utions can be
prepared very quickly, which is ener ef ficient _and
pr o} Watempledionigdigeid apda &wt@nwé%ﬁd%m udhti@tpisat ed

ionic liquid and a solution prepared from such a, )
substaptipldy free ofgvaterioaa nitpsyconfaing basget ecly rsugh 2 liquid or solution

ni trogen-cont ai ni ng base. As such, such a Ii%uid or
conlging pbayh onccRsi¢eat ordess B obheirpeancientaining tpases This whemp

a nitrogen-cpntainin% base. Thus, when a )
solution is prepared, it is prepared by admixing the ionic liquid and cellulose in the absence

of water or a nitrogen-containing base to form an admixture.

A range of different cations can be employed of those screened from the common
sets used to prepare ionic liquids; imidazolium salts appear to be nnost effective, with the
smallest imidazolium cation exhibiting the easiest dissolution. Alkcyl-pyridinium salts free
of organic base were less effective. Smaller phosphonium and amrmonium quaternary salts
containing shorter chain alkyl substituents are known, but have higgher melting points and

are often not liquid within the acceptable range for definition as iomic liquids.
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solution is prepared, it is prepared by adm xing the
ionic liquid and cellulose in the absence of water or
W@ 200509835¢en- cont ai ni ng base to form an adm xt UPET/U$005/010235
range of different cations can be enpl oyed of those
scr ddrask ¢frapimidagolmonehbmide s@tisligsdas sobyamt &pacBulpsemirgvides a
liquids; imdazoliumsalts appear to be nost
sigfifieat inpegvewiehtovehthe perimhilestportad stddlithuehi ceAlosnin the organic
exhi biting the easiest dissolution. Al kyl-pyridinium
saBdbhieN-beeglpytilintuhgetiddrile/pgsdinpey disduesd ire flf. 8 Ratane 1,943,176, and
Smal | er phosphoni um and anrnoni um quaternary salts
in GEHdAthOmBgmeROsolubilite vas 5 walgkypersanh SThildet A ditiaag nitidgyn,
but have higher nelting points and are often not
contathhghadks Aiwerd ed ﬁﬁtﬁzﬂ%&@ﬁﬂ fe ﬁ&ﬁ&giﬂ%@fo dBthinidot @AluBisity of
ionic liquids. 14 WO 2005/098546 PCT/ US2005/010235

celliBsd/in@hedibnid Mqhigd.dazol i um chl oride ionic liquid as
sol vent for cellulose provides a significant

| NprONGTERRE hﬁlﬁ&r iné10&, BhYd ﬁB%%hMt’e& &P toke SortOlifthhd dikdHoRl in
cellulose inthe organic saltibasé N benzyl pyridini um

%hég}%ﬁc%&cgmog '15"7%%5(11 @USSC %ﬁg&%bﬁ‘ 2664%03@@%?,?{1? c;/on\‘g\%és 05f each

whi ch maxi mum sol u
addi ti onal nitrogen-
be\ﬁ?nl% |ng&§ggts%dsﬂﬂgﬁ?&re used in that patent are not
4 %?Uured to obtain good solubility of cellulose in
eTonic liquids. Qher ionic liquids include, but

I d i
0 S AsortBlio Rl Basron s po s dillsben 'ﬁ?lf b PfpOted into
2004/ 0 h t ent f
th Fiety R R B T AR R \s%f%%tﬁ%ﬂlg?ng the

itive u yner.i c for .C
d“fsﬁ P ERER 6esi“h‘i?rdﬁe“flffélsr“é‘§?‘it@t ﬁ%ﬁs‘]ﬁi‘ %‘ﬂﬁ?"%”‘r dot‘PPé interfere with
present. invention, |f these additives are incqrporated
th%l sVrgO P andisaleesi-eRlyeghinirachant, fExamplen Of comyeatiopial pdditiees
ortant that such additjves do not interfere with
inglide, b 3R B0 SBNo R RIsSEERTS GllEnealaahip AAY-Sorening agttimand
Exanpl es of conventi onal additives include, but are
anfigxidanisy Qiber, adémggq inglpdes put arg not(lispted i hse aqldlgves disclosed in U.S.

UV-sgreenlng gents and
Application 2004/00380

The inventive process is further illustrated, using the following examples, but there
is no intention that the invention be restricted thereto.
EXAMPLES

Example 1 Polvacrylonitrile dissolution in [C,mim]Cl and reconstitution

Polyacrylonitrile (PAN) is typically processed in polar aprotic solvents such as
dimethylformamide, dimethyl-sulfoxide (DMSO), and y-butyrolactone, as well as a few

molten salts such as M"SCN- (M: Li, Na, K). Due to the fact thhat PAN and cellulose are
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antioxidants. Ot her additives include, but are not
limted to those additives disclosed in U S
wa\ppsiogsatéd on 2004/ 003 8031. The inventive proCRPSEUSR05/010235
further illustrated, using the foll ow ng exanples, but
readilyrdéssolived piothe afosamenganadisalventh dlandyeffeilatosp®AN are well studied
restricted thereto. EXAMPLES Exanple 1
anPehyragendedni tril e di ssolution in CAninm C and
reconstitution Polyacrylonitrile (PAN) is typically
pr odgsted@ with g PIAN haspeat successfiediswlvedith tlasionic liquid [Csmim]Cl
di net hyl f or mam de, di net hyl -sul f oxi de (DVSO), and
at yednuteynpetatued. Ofte, solmsionsd {IP AR Lacah darecoastiteted Smh tisniko &hion to
as MFSCN' (M Li, Na, K). Due to the fact that PAN and
cellalbbeind® aednstitutidn. \WRIR0RHrAS 8 bekpuREdy 052D 6EkE Xfers, films
readi ly dissolved by the aforenentioned sol vents,
an@h@NekEl fofmseh belbasetdd\ibpafidng\8d the Siethdll esf re@heration. For
characterized. Up to 10 w % of PAN has been
exaMpIeesculinb IyPANSS M EMin itk thpi8lylsRng Wakedthvill deGninil fewdery
at roomtenperature. The solutions of PANIL can be
f1dcRRESSs| kb BL ddlutfonS e’ s§BRRIAD waRkr a8l Y8:38€ tdratidn of
reconstitution. Using water” as a coagul ati ng sol vent,

fifelAGHS ’Fiﬁail@%ﬁs cdd ﬂerfﬁodlﬁafjusmﬁl c@%éf B> fodid at{ﬁ‘liform layer of

gener at ed, “dependi ng on the nmethod of regeneration.

ILFPQ{N oﬁégﬁp\l\é@ate.pgﬂﬁ {1g ﬁlnl"ﬁ %?é‘fﬂoﬁ@éeﬂ ttﬂe 11%s 'g@?thg%}ﬂo\?gde : éﬁ%water.

stirrin er w res n a powdery
i : . ' . . .
oA DR L 0 R EHAD SRl B fgwed oy
fil b d d ' t ds.tq f
e} BT Gy e T LT ARSI B S DpPER &0 ol el Fif hard
fil d d the IL.i il ' . .
poigae e B REemg e ey PRI e g e S Toe 2
ter, th [ d to.d [ 04 .C.
s T e ot R LT el e R SRR SR e
P gk S BRGE a Palh BaA  ASR
shows TGA curves for pure PAN.and reconstituted PAN .
exhibgs Ec@y‘pﬁppﬂa@empgaprq ﬁé deﬁmngosmon, but a higher char yield until 800°C.

TGA of regenerated PAN indicated a small amount of [Cjmim ]| C1 might be trapped or

encapsulated within the PAN matrix during the regeneration process.

Example 2 Cellulose/ Polyacrylonitrile (P blend in [Cymaim]Cl

A 5% cellulose (DP=1056) and a 2 % PAN (Mw=386,00 0) solution were each
prepared in [C4mim]Cl. Dissolution was achieved with mixing at 104°C over 48 h time
period. The two solutions were then mixed at 104°C in varyingg proportions; yielding
relative composition ranges of the two polymers from 20/80 to 80/20, as a ratio of weight

percent of cellulose to PAN. Next the blended solutions were allowed to cool, and then
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PAN t he onset of deconposition is approximately 290C,
whil e the regenerated PAN, exhibits a | ower onset
wao eqopevsatar e for deconposition, but a higher ch@r/uyioes/eo23s
until 800C. TGA of regenerated PAN indicated a snal
coagndatert asgherit@dnes ppinCivater.ghhe fijms wergired placed ercwpistibath
within the PAN matri x during the regeneration process.
allewadrpl ealRfofa# huhosdet tRdloyeabe pmhxmutyr aneutrAN). tddifinsk from the
fCAiIMmM A A 5% cellul ose (DP=1056) and a 2 % PAN
blérdiad-8Emi30y. Bindliytthocompesiteseatdwashed pavezal tintes[wWathmvatiClThe
Di ssol ution was achieved with m xing at 104C over 48 h
redulltifig softefldxtide cellabsdé/RANINdmlirares srewRiaded dhe 6¥ondolr Bith. The
104C in varying proportions; yielding relative
ik iwefe théngaszaf usiddeSEMandDE ¥ MEFigurk RaRbWHA §fiek 6f SEM
80/ 20, as a ratio of weight percent of cellulose to

piEaYs fdNRYtudsBR AR BIBSRd ORQkhthindiish oS & pBbtb gaagﬁis 1tQppafy that the
and then 16 WD 2005/ 098546 PCT/ US2005/ 0102

suffRRAs héth &R nés- BB ?ﬁ%sdi@lb Bﬁnﬂ\@tta@lriatﬂ;@ rof #lgssﬁf\s%rfeg 3E. The
then placed in a water bath and allowed to Soak fo

t
R R e
gﬁosmes were washed several tinmes with water. The
re Iting soft, flexible cellul ose/ PAN nenbranes were
dried in the oven for 24 h. The resulting filnms were

t hen anal yzed using SEM and DSC. Figure 3 shows a

aIel i!egcoflul\g,&g/kggmg?e%. :E(r: cellbpl ose/ PAN bl ends. On
di cati n , ?nprSJg;’iLS e
Zlulr theé}%ls 8P ceﬁlofﬂmﬁﬁg@%gﬂfl%\gﬂ erei:]?rap arlhove aﬁei éﬁsggaged s1m|:1ar
o 14t R oAb A Rt

ICEBPY BFE7Ih (P PERHO RIS F RS ShmaE 2ibe, and

di spl ayed simlar characteristics to the bl ends of

cel l ul ose/ PAN. The cel | ul ose/ PHEMA bl ends fornmed usi ng
[CAmMi M O appear to form m scible blends from SEM i n
Fi gure 4.

Example 4 Cellulose/ Polyvinyl alcohol (PVA) blend im [Cymim]C1

Cellulose/PVA blends were prepared as in the previous examples, and are another
example of miscible blends. The cellulose/PVA membranes were colorless with good
flexibility. Figure 5 indicates that the cellulose/PVA blends were quite smooth and

homogenous.

Example 5 Cellulose with polyaniline base blend. (im miscible example)

Polyaniline base (PANI) is a blue polymer. Comypositions of cellulose and PANI are

examples of immiscible blends. The preparation of theses materials was the same as the
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Exanpl e 4 Cel |l ul ose/ Pol yvinyl al cohol (PVA) blend in
FCAm mLCl Cel | ul ose/ PVA bl ends were prepared as in the
wW@e@siesige exanpl es, and are another exanpl e 0PCT/US2005/010235

m sci bl e bl ends. The cel | ul ose/ PVA nenbr anes were
migwblebleads ThietSEMyawmdlsistshesxi i Higury ¢ indiagtes ¢habthe nighicaltpbgse
that the cellul ose/ PVA bl ends were quite snooth and
sefcativg daoiaken Hacanpberidlyat thelovsellwiosdpepmhipgesi | Unlékelths previous
bl end. (i mm scible exanple) Polyaniline base (PANI') is
miscililk eeangidsywiech agpearpd i Heihonsgakosetdilulosg PAN B dAaNwe sy ot
exanpl es of inm scible blends. The preparation of
mitdilgls.eP AN &rai g ondigtitdygolmatreba sts pbigariine\de2dAmeMABHM &
PCT/ US2005/ 010235 m sci bl e bl ends. The SEM anal ysi s
cofdioiwe polyrirgtheRfdie, it ibelabe ssefilad cdnbectivy pictdlafdias specific pH.
separation has taken place, especially for the | ow
cel l ul ose percentages. Unlike the previous mscible
exanpl es whi ch appeared to be honbgeneous,

Exafiipldé eSRdIEANPoRLEIR e WREA -ARD Qﬁﬁ?ﬁieﬁh ﬁmnﬁé&m Blefd)
non- cpn uctive po ymsr, u ITS polyani il n_e enera I nhe
bas ?ElcsZ_o@o SERRAYELE YRR TG mlidIRY §F t@@?@raﬂulie hRKI Rk BElting

use I n conductive nenbranes at” specitic pH

poﬁ g{]@(? I((ﬁ)m lc :Ag}e%%{anﬁ&l BeRoeREw Sy &ggipftﬁg gg)n( Kt ion.

e bl end) PEG 2000 sho goo

T PR BBy R MBS RS i o

rec%os%uilﬁo woul d precipitate fromsolution. Figure 7
ShoWs Lhe apparent phase separation between cell ul ose

and PEG after blending and reconstitution. 18 WD

2005/ 098546 PCT/ US2005/010235 dainms: Caimil: A

process for formng a resin or blend, conprising:

m xing at |least one ionic liquid, whichis aliquid

salt conplex that exists in the
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liquid phase between about -70 to about 300C, with at

| east two differing polyneric materials to forma
wWOorRoosMess46 and addi ng a non-sol vent to the m xtRPCEUS05/010235

remove the ionic liquid fromthe resin or blend.

Cl aiCGhimus: The process of Claim1l, wherein the mxture

is heated to about 100C. ddaim3: The process of

A aiGhii 1: whpoedsnior fremivgraresin of blpml, woermpirisingat eri al s i s

two. Claim4: The process of Claim1, wherein the

nunbgixigf at aktyoie idntc ligaide whithss 4 Bquid Bak omple ki bxistd iethe

process of Claim1, wherein the nunber of polyneric

ligued Habebebwien abOmr-70 to@bantB06°C, Tl aplses® dHferidgdddRmieric
wherein at | east one of the polynerlc materials is a

m&BRNEh f68h & &liaekef maAudiiea ﬁé@btﬂvéﬁ@ﬁsﬂx%tnhlﬁﬁlr@fo remove the ionic
cel I ul ose, hemicellul ose, starch, pol y- 2-

&H@%&ﬁﬁmﬁégﬂbp@&macrylate polyanldes pol yesters,
pol yi m deam des, pol ybenzoi m de, aram des,

pol it oesy he%!)ééﬁ’é dfﬁlalﬁﬁl 1 Yelein ROMY-Rk is BBated to about 100°C.

polyethylene l'ycol, pol yacrylonitrile, polyethylene
|0§I y e%] g}wﬁr% né{}e&aﬂf gfl’dg}n “%E%H‘ peo l%/féligﬁatff g%@lmenc materials is two.
d a'dﬂl ' 4 f@%p%c%gseosf%lﬁ& 1% thhe %\4}%%1% !}ﬁ‘ne@c%#érﬁlls 18

i s heated a mcrowave. cess

thJrCIalml mhereln the at | east one ionic liquid
cgnprlses at | east one organic cation wherein the

org t on is

cCondi ng epf?ﬂﬁfso"g?&?l@s P B hEtnotd Aol R RlBas i four
i sothi.az azat ZO0 es 0X0 ol e oxazi nes
oo RS TR S R BRRS NaBiied B e G he SR Raseriats s
seleno e phospholes 0

2 igjpbR s s B sraroprassinmiat PillRe cbepeahlog it poly-2-
|ndoI|nes oxazoles i soxazol es, jsotriazoles,

hygeayms Gy laethageipio polyamides. gplyetiers paigpideamides, polybenzoimide,
benzot hi ophens, di benzot hi ophens, thladlazoles

arwﬁﬁﬁp%gmd‘ffymlwwl alegholalyaniline ol ythylgne glend, polyactylonitrile,

perazi nes, 19 WD 2005/ 098546 PCT/ US2005/ 010235
pogfeﬁafhna oRde Withirrping] spiee gropps dipesr parhyedivlensimine, and branched

pht hal azi nes, qui nazolines and qui noxal i nes,
polyethyleneimine.

Claim 7: The process of Claim 1, wherein the mi=xture is heated by a microwave.

Claim 8: The process of Claim 1, wherein the at 1east one ionic liquid comprises at
least one organic cation wherein the organic portion is a xmember selected from the group
consisting of imidazoles, pyrazoles, thiazoles, isothiazoless, azathiozoles, oxothiazoles,
oxazines, oxazolines, oxazaboroles, dithiozoles, triazoles , selenozoles, oxaphospholes,
pyrroles, boroles, furans, thiophens, phospholes, pentazoles, indoles, indolines, oxazoles,
isoxazoles, isotriazoles, tetrazoles, benzofurans, dibenzofurans, benzothiophens,

dibenzothiophens, thiadiazoles, pyridines, pyrimidines, p-yrazines, pyridazines, piperazines,
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and conbi nati ons thereof; and at |east one anionic

group selected fromthe group consisting of hal ogens,
w@BXs5/09885 , AsF6 , SbF1l, NO2-, NO3-, 5042 BRLPCT/US2005/010235

substituted or unsubstituted carboranes, substituted
piperidingsupenhelgnasdpyrensadnnotingshikatreines, ghiowzhbnessind quinoxalines,

phosphites, polyoxonetallates, substituted or
anfhotbgriionsttheteefaardon ldasttons anioni¢ floap sedecatnd from the group consisting

noncoordi nati ng anions; and wherein Ris a nenber
otlelaetse BXE T B, tASE s gStFdpNOoTINOsT SO, BR4 hyalisd et oralnkybistituted

substituted al kyl, cycloal kyl, substituted cycl oal kyl,
cdibdraresahbstiuteda@tumsubstinted ahdallocarbarses, thwisphhtes, phosphites,

het er ocycl oal kyl, aryl, substituted aryl, heteroaryl,
paydeinetallited stitittadadr yhsubatitked Yarboxglayds o ¥flatésCankd nofi¢doydinating

boryl, phosphi no, am no, thio, seleno, and .
afi@¥Pinaaitieass R e iRBiber seledledtiBin oW @5tinglof Bl dibiRnl alkyl,

wherein the non-solvent is water. Caim10: A process
sufb@titufe® BT By RoalSf, Y iB¥tihed GFioRIKOT, htbBAIf £ HIRESSEIBSILy],

mxing a blend of cations and anions of one or nore
sub@fthted héterebftfoa N GIA] Miblied Lu?ﬂ BeteaB! Qb tdddeteroaryl, alkoxy,

optim ze solubility of the polyneric resin or blend,
ar‘ﬂokﬂ a8l éi@ﬁ%%rytl,%oé:ﬁhfrfo%ﬂﬂig, R3] YT | 40nd M‘rﬁﬁe{tﬁhﬁthe?egﬁ

addi'ng a non-sol'vent to the mxture to renove the

ionic liquid(s) fromthe resin or blend. Caim11:

The PrigrsThegirogsaplfrlaim 1.weredn the ppresaligeilis @ates. heat ed

to about 100C. daim 12: The process of O aim 10,

Wher@hith 107€A BHIIBE TorGbrmRRE ¥ BB nEridkif bt Blichd dmpkidfle mixi

Clainﬁls: Thg proc%ss oféCP§$%%%O, mheré%h the nurber ©°
bi8fd AYSTR phE arllBs&F R St théte idrl Bfirias G o bIEA] i

process o? ng?#118, wher ei n tﬁﬁ“ﬁﬁﬁﬁggko BB% g#%?#%wdh)

er ] o ' : of. L. ai m, 10, .
oGBS ok s LA BT S RASES Rl e
r 2cted fromt.h [Q onsistigng of .. .

mgtgﬁ'}jﬁ% lalaci gc?d? a rrl?ocl:’lé 0 Vﬁfl% tg gl?e%éltxﬁt?% o’ rexB%\fe yt_i)fgomc liquid(s) from the

hydr.ox t hyl met hacryl ate, pol yam des, pol yesters,
mﬁgp9ﬁﬁ%g§anides, pol ybenzoi ni de, 20

Claim 11: The process of Claim 10, wherein the mixture is heated to about 100°C.

Claim 12: The process of Claim 10, wherein the numb er of polymeric materials is

two.

Claim 13: The process of Claim 10, wherein the numb er of polymeric materials is
three.

Claim 14: The process of Claim 10, wherein the number of polymeric materials is
four.

Claim 15: The process of Claim 10, wherein at least orae of the polymeric materials
is a member selected from the group consisting of cellulose, hemicellulose, starch, poly-2-

hydroxymethylmethacrylate, polyamides, polyesters, polyimid eamides, polybenzoimide,
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WD 2005/ 098546 PCT/ US2005/ 010235 aram des,
pol yi m des, polyvinyl alcohol, polyaniline,
w@oiopeedsyé ene gl ycol, polyacrylonitrile, pol yr€ybmn®010235
oxide with term nal am ne groups, |inear
arpoldgs tphlyimided, polyeinylabapholy polysnddne, polygtiytepk glyedlpalgacrylonitrile,
Claim 16: The process of Claim 10, wherein the m xture
palgthdatedidowith teingnad waine grouf$, i mat polydth@emrimoessmddfranched
Cl ai m 10, wherein the one or nore ionic |iquids
potgeiipiénsninat | east one organic cation wherein the
organic portion is a nenber selected fromthe group
consilsi ngy THe prédestoct Wi, 10pyhareil ®8 mikifikediz Bb£R&d by a microwave.
i sot hi azol es, azat hi ozol es, oxot hi azol es, oxazi nes,

0XazGhinEB, lem@bwf@jlaaﬁ IOdWEdierZ@lle @fie of MbRZGKE Squids comprise
sel enozol es, oxaphosphol es, pyrroles, boroles,

atfidabons ,orgahiccbah&mheraﬁ SRRARNR oA isAZMk@Ber SE186ted 86m the group
i ndol i nes, oxazoles, isoxazoles, isotriazoles,

con &btz |11ﬁ§1azd?@sn ﬁﬁﬁiﬂie@ r‘tﬁl&z&ib@%ﬂiﬁlﬁiﬁl&n §zathlozoles, oxothiazoles,
benzot hi ophens, dlbenzothlophens t hi adi azol es,

oxB¥ihéd bi‘a‘%ﬁhne@)fd')daégb%{dle@e(ﬁthl&)fl@@&ﬁﬁf‘les RYiEASIBRL %%éphosphmes

pi per azi nes, plperl di nes ones, pyrans

py@l%ﬂagl B&@ég, ﬁggﬁshﬁﬁ %:ors]ﬁ‘fd}eg ﬁééﬂtﬁ 0fe3 of;ﬁﬁgles éndohnefs oxazoles,

qul noxal I nes, gast
AP S O
dlé &Piopﬁ%%% d‘tﬁﬁﬁl%%énlésuégrﬁi pglgg‘ﬁlgf 165, P Ca%?nre G3ki ggzrn?ers]eﬁperazmes
Piﬁif@sgf’ RebeaeI 1}}3%" oo PR B %%agohw e giggeioe,

ani ons; and wherein is.a menb

aﬂ?éfﬂ@ BRp it | dg b EIRYPSFIoRSY Efa@éhT grgmwnswnng
Delarsabky: Pl Qég(r SHESE b, S8 e e 2T satea

heterocycloalkyl aryl, substituted a het er oar.
caghpraes, SR sEtglets @Pwmted gelebqgrrbogpes, B&VP hatesy phosglin?/ew
boryl hosphi n am no, thio, seleno, and
obisvpmAala e St He g oF unsehgituigd1 @ bardates, gaflates a9l ngpogordinating
10, wherein the non-solvent is water. Claim19: A
anjgmgciad gvheepin R éy avinagbe seleiediram 3the gpowp pamsisting ehblydipgen, alkyl,
targeted theol ogical properties, conprising mxing at
substigted alkg, ¢yoivabyl, isehstigiedwhéledikiyb hatetdatkyl, detsadeycloalyl ex
that exists in the liquid phase between about -70 to
subdtituted BOGG;yclatkiyl, atyl,| ssbatituted/ayy Bi Hefegoparylgsubstituted heteroaryl, alkoxy,

aryloxy, acyl, silyl, boryl, phosphino, amino, thio ., seleno, and combinations thereof.
Claim 18: The process of Claim 10, wherein the non-solvent is water.

Claim 19: A process for forming a resin or polymer blend with targeted rheological
properties, comprising mixing at least one ionic I quid, which is a liquid salt complex that
exists in the liquid phase between about —70 to about 300°C, with at least two differing

polymeric materials, in a ratio to give a polymer blend with predicted properties, to form a
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pol yneric materials, in aratio to give a polynmer

blend with predicted properties, to forma 21 WO
WQSHE8H646 PCT/ US2005/ 010235 m xture, and apdi/ngoas/010235

non-solvent to the mxture to renove the ionic liquid
mixtos) dnlleddisga non-wivebt ©nkk m&hat o 20n0vEhiee johiddiga fiim the resin

G aim19, wherein the mxture is heated to about 100C
or@l@idm 21: The process of Caim 19, wherein the nunber

of polynmeric materials is two. Caim22: The process

of  @1ain20t ArheWhsess oF Cld1R 19UWh&EixOthe RUkMFEE hatémBlo@bbdl180°C.

is three. Caim23: The process of Caim1l9, wherein

t he awber e fpﬁwewmﬁmm@t RhdraiSthb Sumb&Wr pogn@hah?aéenals is

The process of Caim19 wherein at |east oné of the
twRolymeric materials is a nenber selected fromthe

group consisting of cellul ose, hem cel |l ul ose, starch,

POl yeiZim 59 dfﬁéw&%ésmfbiﬁﬁﬂ@%ﬂér fr?’ehe B%M Jggﬁlmenc materials is

pol yesters, paolyim deam des, ybenzoi m

Lam des, polyim des, ponV|nyI al cohol , pol yani |l i ne,
polyethylene gl ycol, polyacrylonitrile ponetherne

oxi I ' g
oot oS B AR or AL00% QUBSs ul bIERs gcpl s il s
ol aim25: The process of Cla|n119 mhereln the mxture

I'S heated by a n1cromave Claim 26: The process of
d ai erein .0n

oo 118 bRcRl ot 1% Rdre 1o on ot b ofrpgpic materials
is Sty ?eﬁ § S g@&?@%”fglesé% S lniSte HeR A Eos8 s, poty-2-
B KE K R S y?ﬁ?r%?'e@é@r'nﬁwms°§3é'gb”e%3mmlde

sel enozol es, oxaphaosphol es, pyrroles, borole

argrgidgs, OLyipifesy Al Rgnyl ﬁ%@éﬂhﬁfrl@@ﬂmﬁe Relyshyleae glivﬁaowféxacrylommle,
i ndol i nes, oxazol es i soxazol es, isotriazol es,

polysttiviens (ozide Wi feeingl aFEe SHUBR HESRLPQKRhylencimine, and branched

benzot hi ophens,
polyethyleneimine.

Claim 25: The process of Claim 19, wherein the mixture is heated by a microwave.

Claim 26: The process of Claim 19, whereim the at least one ionic liquid comprises
at least one organic cation wherein the organic portion is a member selected from the group
consisting of imidazoles, pyrazoles, thiazoles, isothiazoles, azathiozoles, oxothiazoles,
oxazines, oxazolines, oxazaboroles, dithiozoles, triazoles, selenozoles, oxaphospholes,
pyrroles, boroles, furans, thiophens, phospholes, pemitazoles, indoles, indolines, oxazoles,
isoxazoles, isotriazoles, tetrazoles, benzofurans, dib enzofurans, benzothiophens,
dibenzothiophens, thiadiazoles, pyridines, pyrimidines, pyrazines, pyridazines, piperazines,
piperidines, morpholones, pyrans, annolines, phthal azines, quinazolines and quinoxalines,

and combinations thereof; and at least one anionic group selected from the group consisting
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di benzot hi ophens, thiadi azol es, pyridi nes,
pyri m di nes, pyrazines, pyridazines, piperazines,
w@erpenyssices, norphol ones, pyrans, annolines, PCT/US2005/010235
pht hal azi nes, qui nazol i nes and qui noxal i nes, and
ofhelvgensaBKeREst, AeF & FbFs N0y . NOT,&eut’, Bivg substitied og noupstituted
sel ected fromthe group consisting 22 WO 2005/ 098546
caRGCTdnelS 2008AHE10R Jnsubstituted eomrboés, ph8kphatesAstteBphites,
SbF6 , NO2 , NO3-, S04 -, BR4", substituted or
polyiscuinstailites, @wbstimasde hasnbsituisldasidxyltes,du-iffates and noncoordinating
unsubstituted netall ocarboranes, phosphates,
anheSdal ivirefein Red ¥ mxmb&isalettad em tielhsipl dowis@8n® bf hydrogen, alkyl,
unsubstituted carboxylates, triflates and

suBQRSEEAIRY NSl dalky], 3tbsEfitid 036102110 SheirdhlB~1, heRrdtPeIbAkyl,
sel ected fromthe group coisisting of hydrogen, alkyl,

suBMistd hatbBehcdlaiyh, arysbamlibddryl, Bothohdyt, UuBstitaia heltdawh, alkoxy,

het er oal kyl , heterocycloalkyl subst i tuted

ari8k$ %@ﬁ}’scillyp @bfﬁ&' |pho§ﬂh}ﬂo : an%H@ $hib ! ddfegdl aﬁﬂ HomtaekishORE¥bs,

substitut ed heteroary al koxy, aryloxy, acyl, silyl,
boryl , phos hi no, am no, thio, seleno, and

contsil#im 3o dheprrsesseit Cl@nal|9n\iv1@relnﬁt¢éwpﬁsé@§,lso’rat@ ai m
19, wherein the non-solvent is water. Claim?28: A

residlaiff 28| £Rdin cﬁ@[ﬁ%ﬁ ' c%ln?ﬂsﬁé at&RBtwoldierefthf hSLmRHC matenals
polynmeric materials solated fromone or nore ion

1s$l%tg&'frg§1 ongoﬁfnmezlgmcﬁglgld@r ocess of Claim 28, wherei n

e mxtu ze i s heat to about 100C. daim 30: The

Pr 0645 A ﬂe%'tl'wegs &dMi{ﬁrzg £ tHAHNRA e 9 @&%d%‘%% 100°C.

naterla Sis e process

i.n nunber ter
O al A T R Eted 3R i R i R P b eyt i
of pol yneric naterlals is four. Caim33: The process
gt d aim 28, wherein at |east one of the polyneric

materials i ected fromthe group . .

condidm Hy ]g’F P&‘&F?Saggéaémezﬁe‘?ﬁ%@l fhggager ? B?I&%Fm materials is

pol y-2- hydroxynet hyl net hacryl ate, pol yam des,
h]iﬁﬁlyesters pol yi m deam des, pol ybenzoi m de,

Claim 32: The process of Claim 28, wherein the number of polymeric materials is
four.

Claim 33: The process of Claim 28, wherein at least orae of the polymeric materials
is a member selected from the group consisting of cellulose, hemicellulose, starch, poly-2-
hydroxymethylmethacrylate, polyamides, polyesters, polyimid eamides, polybenzoimide,
aramides, polyimides, polyvinyl alcohol, polyaniline, polyethy lene glycol, polyacrylonitrile,
polyethylene oxide with terminal amine groups, linear polyethyleneimine, and branched
polyethyleneimine.

Claim 34: The process of Claim 28, wherein the mixtwre is heated by a microwave.
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aram des, polyi mdes, polyvinyl alcohol, polyaniline,

pol yet hyl ene glycol, polyacrylonitrile, polyethylene
WwW@200d098816 h t er mi nal am ne groups, |inear PCT/US2005/010235

pol yet hyl enei mi ne, and branched pol yethyl enei m ne.

G ai 13idn 35THEhepraeess fimA8awheri@ thentt astione toni liquid comprises

m xtu _Te is heated by a mcrowave. 23 WO 2005/ 098546

RCHAUIHE QBRI LARGEwWhdThia ki o3ganicTdeupiis o arsberakletikdiromabe group

wherein the at |east one ionic liquid conprises at

dopeistingostemidlaguiey, pyraaldsphiavbley, @othidzbies, gt olesgd:@adotes,

a member selected fromthe group consisting of

dxAbidag; ok£8lindydxaZzBbites, dithic2gRh,@8azoles 3k Rh&BRE, &K aphospholes,

azat hi ozol es, oxot hi azol es, oxazines, oxazolines,

WWr&E@%ra&' thidpBédR! StvspHolds qiealag@es fRAbRE Q&Bhﬁe%; oxazoles,
oxaphosphol es, pyrroles, oroles, furans, thlophens

BhasabY llﬁﬁ*lazcﬂ@snEéﬂx%%l&sberﬂzm&hﬁSiubehimlahsnﬁérzotﬁféﬁﬁéﬂses
i soxazol es, isotriazoles, tetrazoles, benzofurans,

ﬂb@ﬁ%ﬁfpﬂéﬁ NfiadASHE0 f)ﬁid‘i’l{é@ %mldlqésbﬁﬁ%ég | QRREATes, piperazines,

t hi adi azol es, pyrldlnes pyri mdines, pyraZines,
L e
aqlldlc@%)ﬁﬁllaﬁ&%%ereo%rﬂd Fﬂ?s'tt 133( 8N %TE‘SJ &Pected %Ql tﬁé thoSﬁ%nsmtmg

one anionic group sel ec rom group consi

AL v oo otrdtBooronda i dualld o S

t t ut {1 t tall
SRt B SRR bt fayg‘s%a%n% PhoBRAS Bhosphites

bstituted or sybstit ar bo Iate triflates

NP BHE B Rg O b ﬁ e P aahb i s 0 goffspgipating
sel ected fro the p cons]sting of hydroge | kyl,
Q7S SV SEP IR R AsA mgle&asela?t om ?qptca %ﬁlﬂ%yéhﬁﬁ?m alkyl,
het er oal kyl , heterocycl o subst i
whstivtsd glkylosiclaplkyl, é?‘gfﬂmteéﬁbs%lpqlkx}t I@aer%ar“@fl heW&Cé?le%lkxlr
substituted heteroar al koxy aryl oxy, acyl, S|Iyl
q§b$t5yq1t§d bﬁ@g@mqqgcyl gﬁﬁ rf,gbstlfqﬁ@cbaryls hq:t@rﬁ@yyl Sihgtituted heteroaryl alkoxy,
conbi nations thereof. Caim36: The process of Caim
agoxyaeyledilyl, bpel ahowhing, agting, [ilio afelene asd cqnplnatighs theiepfig
polymeric materials are adjusted to produce a targeted

Pr OP&#1hi%y 3¢ T"-He 'fi]r(;)ézss of 0RiR "R C\?ﬁecrelﬁ heGh s &Bthe WBABHHD

t he amounts of "'the at | east
differing polymeric materials are adjusted to produce a targeted property.

Claim 37: The process of Claim 28, wherein the amounts of the at least two

differing polymeric materials are adjusted to produce a targeted rheological property.

Claim 38: A mixture comprising at least two differing polymeric materials and one
or more ionic liquids.

Claim 39: The process of Claim 38, wherein the mixture is heated to about 100°C.

Claim 40: The process of Claim 38, wherein the number of polymeric materials is

two.
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differing polymeric materials are adjusted to produce

a targeted rheol ogical property. Caim38: A mxture
W@ oovpivssicg at | east two differing pol yneric nmeCEUSENS010235

and one or nore ionic liquids. Caim39: The process

of @lainrd 138 hewwharess of (ldim 38) wiheredn fhe nhebérad pblynglio ntaterials is

100C. daim40: The process of Caim 38, wherein the
threaber of polynmeric materials is twd. 24 WO

2005/ 098546 PCT/ US2005/ 010235 dC aim 41: The process

of @lai2B8Thewhaess of Aldim 38URMefeiDThe pOmPperofipolyiRtie matdrials is

is three. Caim42: The process of C aim 38, wherein
fotthe nunber of polynmeric materials is four. Caim43:

The process of O aim38, wherein at |east one of the

PO YRk 43: MBe @hdcBbsSof GlEim3BS|MRMBRYn HERESRMI KB materials
group consisting of cellul ose, hen1ce||u|ose st arch,

is B el sefietd Bovb BicupRbRAGRY AbSIuIAe! BeMitdRfose, starch, poly-2-
pol yesters, polyi mdeani des, polyben20|n1de

hﬁf&%@&ammbmm %@ﬁ,ammk %Vllyrb)é{ersa%ﬁl?ﬁﬁheanﬂ@ésyg&kl!)éngﬁmlde
pol yet hyl ene gl ycol po yacry oni , polyethylene

wHE Y HRALERTLARM AN R, sl 08Bl el polpnionioi
poge né%éld%%h%&%%? §mﬂ1fe %s”l‘n?lﬁr %m%}gé&lﬁlﬁg (ﬂi‘d)f)% fted

eate y a mcrowave. process

the at least one ionic liquid
pogeﬁj}a}igé%mém erein

I'ses at | east one organlc cation wherein the

er,,sel,ected fromt.h

or

coﬂ;?ﬁ%%% e R eIGree Py e e g gt b a microwave
¥ag01 heatsey §§§%‘“ f QR B BBl S i ST Fralbises at st

selenozoles hos hol es, rrole bor ol

fu?n&r?ggantorﬁaiaﬁh emﬂ?ﬁ)%f&}nﬁctﬁ’é’épl% 1?)%’?‘5’1’8‘] % cteﬁir&m thg group

i ndal | nes, oxazoles |so azol es, isotriazaoles

tcgpql%{g]&oégm B?é)}pfd?yngkg la?%'@?rifﬁﬂﬂ @l@ azathiozoles, oxothiazoles,

benzot hi ophens,
oxazines, oxazolines, oxazaboroles, dithio=zoles, triazoles, selenozoles, oxaphospholes,

pyrroles, boroles, furans, thiophens, phosph.oles, pentazoles, indoles, indolines, oxazoles,
isoxazoles, isotriazoles, tetrazoles, benzofurans, dibenzofurans, benzothiophens,
dibenzothiophens, thiadiazoles, pyridines, py rimidines, pyrazines, pyridazines, piperazines,
piperidines, morpholones, pyrans, annolines ., phthalazines, quinazolines and quinoxalines,
and combinations thereof; and at least one aniionic group selected from the group consisting
of halogens, BXy', PFs’, AsFg, SbF¢, NO2,, INOs3', SO4%, BRy, substituted or unsubstituted
carboranes, substituted or unsubstituted rmetallocarboranes, phosphates, phosphites,

polyoxometallates, substituted or unsubstituted carboxylates, triflates and noncoordinating
anions; and wherein R is a member selected from the group consisting of hydrogen, alkyl,

substituted alkyl, cycloalkyl, substitutéd cycloalkyl, heteroalkyl, heterocycloalkyl,
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di benzot hi ophens, thiadi azol es, pyridi nes,

pyri m di nes, pyrazines, pyridazines, piperazines,
w@erpenyssices, norphol ones, pyrans, annolines, PCT/US2005/010235

pht hal azi nes, qui nazol i nes and qui noxal i nes, and

subsritedhhdtangycidatyk afyl, sabutitvadd drgalsdteroargl, subistiinted hgtemiryl, alkoxy,

sel ected fromthe group consisting of hal ogens, BX4

PFRyylAsHyl, siBafAtoryl, pidaphind\@@ine, thidd &ldiedasildomibinkhtiérs dhedeof.

unsubstituted carboranes, substituted or unsubstituted

rnetal | ocar boranes, phosphates, phosphites,

pol yoxonet al | ates, substituted or unsubstituted

carboxyl ates, triflates and noncoordi nati ng ani ons;

and wherein Ris a nenber selected fromthe group

consi sting of hydrogen, alkyl, substituted al kyl,

cycl oal kyl, substituted cycl oal kyl, heteroal kyl,

het erocycl oal kyl, 25 WD 2005/ 098546 PCT/ US2005/ 010235

substituted heterocycl oal kyl,aryl, substituted aryl,

heteroaryl, substituted heteroaryl, alkoxy, aryl oxy,

acyl, silyl, boryl, phosphino, am no, thio, seleno,

and conbi nati ons thereof, 26
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