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surface charge results in secondary dirt contamination, which has undesirable

consequences, especially for precision, high technology electronic components.
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1 WD 2004/013218 PCT/ US2003/ 019602 Antistatic agents
may be applied in tw ways: externally and internally.
wExie0n28 anti static agents are applied by spr@yUSIP03/019602
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wherein each R' independently comprises an aliphatic or aromatic functional groups
that may be substituted or unsubstituted; X comprises phosphorus or nitrogen; each R?
independently comprises an aliphatic or aromatic functional group that may be
substituted or unsubstituted; each R® independently comprises a hydrogen or an
aliphatic or aromatic functional group that may be substituted or unsubstituted; and

“n’ has a value of about 1 to about 20.

In another embodiment of the disclosure, an antistatic polymer composition comprises

a polymer and a quaternary onium organosilicon compound having the formula (I)
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I n anot her enbodi nent of the disclosure, an antistatic
pol ynmer conposition conprises a polyner and a

W@ aEeINas y oni um organosi | i con conmpound havi nRCT/082003/019602
formula (1) 2 WD 2004/013218 PCT/ US2003/019602 R 2 R3
+RZSi SO3 RR 2 RI3 A Rn (lI) a where R, X

and "pn" as previously defined. Still
2/\@ enbodi Rlls a nmethod of naking an antistatic
qu SPsoni u " orjganosi | i con conpound conpri si ng
Rtont ct| ng a soIIq]Ri n conprising a first solvent and
an ORQ nosi | i\coR no ogﬂlfonl c salt having the formul a
(11 22 R3 R2- CSO3 M R1IR3N(II)

wherein each R2 i ndependent |y conprises an aliphatic

or.,aro kc fungtional group hat may be substituted
wherg R t?ﬁs}g? 14t Bg AT e uﬁlf%g@‘tﬂgﬁdently conprises a

hydrogen or an aliphatic or aromatic functional group
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and a% %&%&g@% {n?ﬁoglﬂi%ﬁlcssld QRN tREISmial(l) @ quaternary

ma mxture, "extracting the mxture
W|th a second solvent to provide a solution of a
Ré|uat er,pary oni um organosilicon conpound having the
2/# (1) 23 RR +
R /2 C SO3- M+
R\ T, |
R
n In

wherein each R? independently comprises an aliphatic or aromatic functional group
that may be substituted or unsubstituted; each R? independently comprises a hydrogen
or an aliphatic or aromatic functional group that may be substituted or unsubstituted;
and “n” has a value of about 1 to about 20 with an acidic medium to generate the
corresponding free sulfonic acid; contacting the free sulfonic acid with a quaternary
compound to form a mixture, extracting the mixture with a second solvent to provide

a solution of a quaternary onium organosilicon compound having the formula (I)

2
R\ . 3 R] 1 -+
RZ/SI ] ; R
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1l13 R]R
n €y

wherein each R' independently comprises an aliphatic or aromatic functional groups
that may be substituted or unsubstituted; X comprises phosphorus or nitrogen; each R’
independently comprises an aliphatic or aromatic functional group that may be
substituted or unsubstituted; each R? independently comprises an aliphatic or aromatic

functional group that may be substituted or unsubstituted; and “n” has a value of about
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R2 'S CSO0O3,RRZR3IIiRnNn (I) wherein each R
i ndependently conprises an aliphatic or aromatic
wo evedinmal groups that may be substituted orPCT/US2003/019602
unsubstituted; X conprises phosphorus or nitrogen'
each R2 |ndependently conprlgﬁs an
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antistatic thernoplastic polyner conposition
formgbypri ses conbining a quaternary oni um organosilicon
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\or : i RR+ / CSB x 2RR RR n
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mdegﬁndgﬂiﬁ)}( chon?gnse? hgnsq}blg &te‘%t”’%?dh:ﬁ%%ﬂ&uméd”e%ﬂﬂ?tﬂfor”ﬁ%ﬂnﬁ%c

er rmp astic
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hydrogen; and “n” has a value of about 1 to about 20.

In another embodiment, a method of making an antistatic thermoplastic polymer
molding composition comprises dry-blending a quaternary onium organosilicon
compound with a thermoplastic polymer, wherein the organosilicon compound is

represented by the formula:

2
R\ . 3 Rl 1 +
RS [ 1R
PINOs057 [
R2 | | l\Rl
R
R3
n @)

wherein each R' independently comprises a substituted or unsubstituted, aliphatic or

. : . 2
aromatic functional group; X comprises phosphorus or nitrogen; each R
independently comprises a substituted or unsubstituted, aliphatic or aromatic

functional group; each R? independently comprises a substituted or unsubstituted,
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represented by the fornmula: 231 +S RRt R 1C
S0O3 Xl R zRR3IIR n ~lI) wherein each Rl

WO pabefpenzdent |y conprises a substituted or PCT/US2003/019602
unsubstltuted al i phatic or aromatic functiona
group; X conprises phosphorus or nitro each R2
aliphiiel SR Hefesh 2R 1R Sk PSR LOrANSUBSH 6, RERIBIE functional group or a

hydrgél:%“ﬁ’r?& db Hﬁ@ vaﬂJe aﬂ"ﬁ%d q t%b&lt%ﬂt ic functional

epen ent y conprises a substituted
or unsubstltuted 4 WD 2004/ 013218 PCT/ US2003/ 019602
DET&HLED&DE&CRHHHO%bnaI group, substituted or

unsubstituted, aromatic functional group or

and " He .of 0 about 20.

Qua'ﬁé‘? %EB“@E%QFWP&P'@&H P n%\vmg %h%&ﬁﬁt“g%ggn osi | i con

conpounds having the formul a (I) 2 R~-RB R + RS

- SO -1 . R2C3X RR. 3 RRN(l) werein each

RR% R enden | YR qg rises aliphatic or aromatic
R™-T/unstli o u§§ may be substituted or

nsu tltuted LS] elected fromthe group consisting

of osphor u R trogen each R2 independently

co es alip atlc or bronatlc functional groups

that may be substituted’or unsubstituted; each R3

|ndependently conprises a hydrogen or an aliphatic or
wheminemhiR' ihdepenienibl cogroisgsaliphatic pmgromnatic functional groups that

may be substituted or unsubstituted; X is selected from the group consisting of
phosphorus and nitrogen; each R? independently comprises aliphatic or aromatic
functional groups that may be substituted or unsubstituted; each R? independently
comprises a hydrogen or an aliphatic or aromatic functional groups that may be
substituted or unsubstituted; and “n” has a value of about 1 to about 20 have great
utility as antistatic additives in polymeric compositions, particularly thermoplastic
polymeric compositions. The antistatic additives described herein are thermally stable
for the cycle times and temperatures generally employed in polymer processing.
Polymer compositions comprising the quaternary onium organosilicon compounds
maintain their physical properties, such as glass transition temperature, when
compared to similar polymer compositions without the quaternary onium
organosilicon compounds, even after being formed into the desired shape or article.
These advantages make the resulting antistatic polymer compositions valuable in
many applications including automotive, electronic, conveyor belt system, and display
device applications where effective dissipation of static electricity and/or dust
repellency are important requirements. In all embodiments of the disclosure, the term

“antistatic” is also meant to imply “antidust”.

The R' groups in the quaternary onium organosilicon compounds depicted
hereinabove can assume a wide variation in their structures as long as the structure of

the group or groups does not hinder formation of the quaternary onium organosilicon
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substituted or unsubstituted; and "n" has a val ue of
about 1 to about 20 have great wutility as antistatic
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Usefel atdifatid RéFan@fonfir gdahedodbkyd Cq-GAS ahtieyitutedand unsubstttuted
cycl oal kyl groups. The aliphatic functional group
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e m i st
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isopropylnaphthyl. The aromatic functional group may further comprise one or more

heteratom containing substituents.

Examples of the (R'4X)" fragment of the quaternary onium organosilicon compound
include, but are not limited to, tetramethylammonium, tetramethylphosphonium,

tetraethylammonium, tetraethylphosphonium, tetra-n-butylammonium, tetra-n-



hydr oxybutyl , hydroxypentyl, hydroxyhexyl,
hydr oxyheptyl, and hydroxyoctyl; and al koxyal kyl

w@e@apsi21such as met hoxynet hyl, et hoxynet hyl, PCT/US2003/019602

et hoxyet hyl, n- propoxymethyl, isopropoxymethyl,
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propyl phenyl; " i sobutyl phenyl, -
octad@:lyl)ﬁﬂﬁethplbtﬂngdn;umet hyl I(amqtaﬁyctyl)tlamgthylphosphonlum (n-

et TG, 5 T AT S
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butyl)kléﬁ gewh?ﬁlhﬁg 1{&8{“ UBH, l(ﬁleﬁ LRSI RAMNAERA] Ulind  ethyl(tri-n-

onl um etra n-"but yl anmoni um tetra-n-

butyl)@hwah%ﬁ@m om&q;ﬂrSfeﬁea'/emsam@&/no 1860 )40 lftagmphb@ prlested fiom
tetra-n-pent Iaww m tetra- enty
the er0ep ARG BBRY BT e SRR A
tetra-n-heptyl amoni um tetra-n- hept yI phosphonl um
Each tR@tg’r pﬂ?ﬁ&ﬁea kAQTBG HdepenBbsithy congeiisys plvetphumirumsubstituted
t etT aphenyl anmoni um tetraphenyl p hosﬁ,e RZ
aliphamtixt ¢tyaromatp¢u enbstisiemben WAFPDSUEEh graupsp ‘?%B?Tp‘ﬁ%@ﬁrﬁl}?ﬁhﬁ?ﬁ
h [ W I aP Q| different
grou}%?eﬁ%&ff r ?Ongqﬁhﬁmi{% ot nsge{g%}zsb {é r ﬁﬂg{]yhdyl p gl?]bhonl urr{en

functhﬁﬁzgf@ps etmﬁﬂmﬁrgrwps emzisktsubsithip ph owpstiwed Ci-Cis

lineay %na gg)égrg:ggé a}l@% rrpdlEalg,ﬂtgé)lgygh?ﬁagﬁ%cA aulﬁ{l rfldlcals Aliphatic R?
| bR bRY bR heteloatoms. Preferably, R? is selected from
grou hades phi
n-oct adecyl’) tri met hyl phosphoni u
the gi‘mapadmsl)stlmg p% mtl‘ij@l%/ﬁ}gm{pm%yl n-bt?t]yl (n-pentyl n-hexyl, n-octyl, n-
h ey la(fhEdhyDradical. R®
B
can zﬂﬁ{ Eé’%l @thnﬁe(gﬁﬁ)ﬁb\)a%hﬁﬂhlyﬁmmyl group, such as 3,3,3-trifluoropropyl
me ri-n-decyl ) phospho
and (QER4F, RETRUPYFAIQTELRG] EEIBy P AIHA a2y Figoromethytpheny

pentafluorophenyl, and the like.

Useful aromatic R? functional groups typically comprise substituted or unsubstituted
C¢-Cy4 aromatic groups. Exemplary aromatic functional groups include phenyl,
indenyl, biphenyl, 1-naphthyl, 2-naphthyl, anthracenyl, and fluorenyl. Exemplary
substituted aromatic functional groups include halophenyl, polyhalophenyl,
chlorophenyl,  dichlorophenyl, trichlorophenyl,  bromophenyl, fluorophenyl,
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butyl ) (n-tetradecyl ) phosphoni um
ethyl (tri-n-butyl)anmmonium and ethyl (tri-n-
wheig)osphonium I n a preferred enbodi ment, PETES2003/019602
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C at groups nmay al so conprise one
compéUndsDioenphiet esubsiitated . orPursibstiibiiedt, aliRhatics 05 @raBati funchppal

t he | sti f thyl hyl 4% 3
groupf,]_a@ﬁe{;?r?&@?%&?@iﬂtﬁﬁggaggﬁ ﬁ%_agg%l.?/ Ahdd?tacg{ggg,z :R may be

hydrogr%rh ei‘l?eq@chﬂ)upsq{igy Be 06 tsasie oy Hiffohat. ePrfeilsy & liyseldkied Hom
thyl radical. R2 can also be a quorinathed I
the groom oviagiting qﬁya@ﬁﬂ@da@tbylb ngqr@@é,’ n-byiyh nsRentyl, n- €xyl, n-octyl, n-

31 3 Bebhidcl] U086 AR livag @Bk | By i
dodec], &]%?‘,ad%cly ﬁg{& %a‘f%%%yla?‘gﬁ‘aﬁr?iﬁﬁb%r onet zyl ghenyl , "
the gdRfHl Fbrintidd opihe rybterrang obinem d)ligkmsiliggefcgmpgp@ais(g wajue of

functional groups pi cal | onpri se subst it d or
about|nie#hetiZ0utld 4 pa%@»u@i/ ﬁmng‘ﬁ%lnﬁc N9 PEUHE ueEéite%ﬁg?y
aromati c functional groups include phenyl, indenyl,

In a ﬂe@?ﬁé&%mbéﬁhﬁ@iﬁh?ﬁéﬂmat&né‘@%ﬁihﬁﬂ orgaiuishican eoyipoushdias the
uorenyl . Exenplary subStituted gr omati ¢ functiopal
structyreowhere eachl Ridie ah atpraagdical, Edﬁ yh%sp piya Q pitrogen, eac isa
hor.ophenyl,s .di VIR QRvd i bout 2 t
metnISIEERYIT i AV SBRE Y i B rom sbout 2
abouP @/ 152 PABLAA0EABdigied, eashoRhisrapl n-buttkwagdisphhif phosphorus

.al koxycar baonyl phenyl,. nitrophen cyan epy

or nitspgep BAFER 1S a&aﬁ‘f@&r@f”gh"eaﬁ IR 1%%@11{0%%9%5?, Hbiéﬁsz%/‘ﬁlue of
| §0 Q¥ hosdheRRM! YI phenyl ,  chl or onapht hyl,

albOu{m:i't ﬁ{/e?ﬁ%% ?‘ﬁ_\??f’ OSipglopr opyl napht hyl, and the Iike. The
aromatic functional group may al so c. i.se.one, or

The atbale nfetl EMEain dha oxgenesali GomHORAFHLPHIE &%‘ﬁ{ggl.rt ISTHRLSGS! 6m the

roups. of - m.f idfRE MdadeSART Yhesai sdlty
gfoulgrca%ﬁ%%gl 9%13%“9?3%%%0@@%%’52% suBstituted or ,
are 1488 b Frdcutsbadioabbtpinaht conespendimatiies draanssilisan monpswiizac

as descri bed above with.regard tq, R. an '
acid. Adnl ivmrlemﬁmy?ﬁw?ﬁa %@15153%%43&38 et i élsg% E%F%%eé%te the free
orga%?(?siﬁ&)% rﬁ&f@ul%niéjhéifi Rh@PtisesRir8hgialy.y R3 is sel ected
rom the group consisting of nethyl, ethyl, n-propyl,
n-butyl, n-pentyl, n-hexyl, n-octyl

.n- dodecyl .
Examples i deand acidmbhahmer tgdise IiT!CIWrsélfB‘?I%@E‘gagp?/%awlsflgomc
acidg1 ya%[iogeerﬁhor-ggﬁyilsﬂilfoﬁig acids. In a particular embodiment, the acidic
medium comprises a polymeric, strongly acidic ion exchange resin bearing sulfonic
acid groups. Suitable examples of polymeric, strongly acidic ion exchange resin
bearing sulfonic acid groups include, but are not limited to fluorinated polymeric
sulfonic acid resins, such as the Nafion® series of resins (available commercially
from Dupont), and sulfonated styrene-divinylbenzene copolymers prepared using from
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the general fornula of the quaternary oniurn
organosi |l i con conpounds has a value of about 1 to

wW@beuniR® | n a particular enbodi nent, "n" hasP@I/Usi008019602
of about 3. In a preferred enbodi ment, the quaternary

oni um or ganosi | i con conmpound has the structure %/gwere

about 6aholRbefcantin abobiudG/inoleguiasat of KvinyIbspeEp ReF handsrd moles
nitrogen, each is.a, methyl.. I C [ i
of styigag o@‘@l%r,oyﬁ‘ﬁd " ﬁ‘z pytcylar, aﬁll%’dfl{ﬁ %Teqb%nglg 2 {Eﬁw a pﬁ}e
divinyfoehPene@0HolykRers | NeompRE t i gdlilar ambodiavemetjcubac hvaRkties
an n-butyl” radical, X is phosphoru or nit rﬁgﬁn teach
correspandisg do rthe rsylfomaé%d, daw, arch BHEhRAVIY  REnEeRE GgEH! o, §yrege
has a val ue of u ref er Xrdsth REOARIVRFIGS21]
COPOl}PH%rSaIrESé’Ie%Wr?&'aI %f/\éxla%ptl eoqogggﬁlgér[ ircson. monosul T oni ¢
(su1fof}5&kﬁ_4s@ bivihygbaebestresslhkedpdlhsyrege tsin)cuaidibis ¢agmercially

i thium _sodium potassiu rubi dium.. and_cesj u }

from Ribrs eind dfaes Cogprany;s &d %‘én}g‘ree%ffﬁ e p i s goerlyst

G b Ny A0Sl bl fERes! b, Gilsoavailable

15 (spﬁgr\[/age??%)g/ ggrr\tl)%gl;%ﬁ%nt s, the gcio%ﬁ c nediumthat is used
comniegcigigneoratRohnhand Heas Cangpabiosi | i con nonosul foni ¢ aci d
conprises strong acids. Exanples of strong acids that

be used incl u i d i Adavlssibhient

Gene@%d@ Ao h ) rtﬁf’ &glggca E(IS‘/I @u‘%‘%&%&c&%%rl{dgisﬂ.%ﬁn a 1_ _
salt iP@ploged & cAROdisaridlly ddnepleteicdieersinedd tim Geerprdagesilieon

pol ymeric, strongly acjdic ion. exchange,resi,n '
monasulfgrompeid. Fepentig bﬁﬁ@?ie&?qnaﬁﬁsgnéﬁ gﬁrﬁgbé‘ffﬁ}edﬁé %?%@éf ir‘]l%“‘,“
o | QlcGicl Bt SRR IRAC afi®Riofe plREASHIN Gredtdr filemi about
aboug%%r%%%ﬁ%? ?Ilr?gﬁetgg,t but ag)eanot oI iIr)ri t ed ?%T .
99% febtapleten dheed @otheratarting agohfiarfithe qegagoyiHegnmongyylignigacid

the NafiqnQ. ser.i f. resi i 1 ahl . - )
B

divingﬁ)eﬁeylg%sﬁq,%@ Ratised ivsh Bigofint @fabdit\\O R840 OHAR 2 times the
CT/ US2003/019602 about O.

D I t t 2
umplog s ibe KA TEBRSEH PR S raleae gpoihes
t VL | j rRgi thiged.
Ofth§ 6‘?@%2@?‘@5& ? % fglg(r)} gé glalle iyﬁg’%gﬁgéﬁe co Elglﬁgﬁrlgtr rsetlc gerrp rise

gel ular and macroreticular varieties correspondin
In oh® einbedisiehf, cmabednosiliconamdnesufanic acid salt is contacted with an

. divinyl benzene- crossl.i nke : luti
acidiccTRRT VOTPTIRE BB S o G arTaf T Fog gy & solution
com@%@ﬁ‘g tesdredmobilicos théalf@de adidbto the top of a packed bed column

I vinyl benzene-crossl i nked po%styr Eﬂae r‘iii %é, ogen jons in
containig| thbheidisgasar dha RIKAlL e EHPRG Hin A RRPIEES LOr B HRESY 1omRd
exanmpl e 0 i oGt @mih €D flofh AFDRSHoMS bf thkScolumn
the ‘(Og'ﬂfflnggﬁ% Eehcil??'l tg%&agﬁ\%ﬂﬁ%b%ege- cross! i nked

contiak Waé WoeRepandiign free alrganosiign abenosulioripreaced- al Alferpptiay,
cont?&iqlrg i?ne%fet’gasbyogl%&ggthe solution from the bottom of the packed bed

column and the solution of the product mixture is collected from the top.

Suitable solvents for preparing a solution comprising the organosilicon monosulfonic
acid salt comprise water, C;—~Cy aliphatic alcohols, tetrahydrofuran, acetonitrile, C7—
Cy aromatic hydrocarbons, and mixtures thereof. Generally the presence of water

facilitates the alkali metal ion-hydrogen ion exchange process.



Generally, an excess of the acidic nmediumover the

organosilicon nonol sulfonic acid salt is enployed to
wepmdne2essential ly conpl ete conversi on to thePdT/E82003/019602

organosilicon rmonosul fonic acid. Essentially conpl ete
conversion is herein defined as greater tE .abqu. d
The fﬁswgqnoshemramo;nogﬁ@m@md RAMPRBER 0Yamed FReVSrismgutralize
er t et am!

by coftginglpreh aghaRbtin oM A R L e R R

n fonosul foni ¢

are d&&tiBed 28bve, ibﬁnﬁigea etdhodizmeot , mixhllﬁeac iYdicompestisuhydroxide,
e oyed is a sulfonated styr vin enz

OCOR ‘g6t ORandvhieseinsR d CPWpawsawHﬁi%Bfﬁg #otiEs “%%"“P fedeainngtic.

carbo%? toraofnbfi® ﬁé?ﬁnaln%’g?% BlesdWasie ac?fatetrllfhﬁ’y alkBdriium and

org an03| Icon s nic acid s H gher anDunts
phosp(hf)niﬁlhﬁ cﬁ:mpibundmelaoﬂ nwithnthal selferdc eapd ogistp tsutgengigly the

are general ly nat one [
conciogaReSEREeky SoveTEH s PG OB Rn B
a oneaé}nb R EhiC YR HﬁﬂrGQHP IgtotipN On@anPeHey ﬁmbbdln&mt dhe quasinary
|ntrodu0|ng solution conprisi

compomghmslebtedcfrpm@mggup ewsastlag.% t%t@efh%/élﬂ%&lw&fur% hydrexidg,

tetra-ﬂip’a/ﬁﬁ}ogﬁﬂgoné rrg n ) zaféa e Jgﬁa-ﬁcﬂh %%g@%ﬁﬁ% . gﬂfrﬁf&hg altbtra-n-

octyl;%ﬂi i SHGdioRate, aiktetripdhenylpbospheniuooimidngkidut from t he
t om of the colunmm contains the correspondi ng free

The r@@gglggaao{q Iégqggs g?r?ig t%{é{]s%g@ %ES ﬁtbe tﬁlélpf: 11er % {l}\éﬁ%%dtl]pn mixture

is matu?gltng@ bt QJEu@fl 0tde RRGIE8d ‘Oeslone @ﬂnU&mn&lﬁd ahbat salut tZO diito

e product m xture is collected fromthe top
abousm Catol apothet vshodinfest. Iprﬂéﬁ’fél?ﬁ frpbediment ibe WCEM&P@%C&?W
he or an03| i co n 110 .S@Rlchich@URASE out b
at aum{:%qus erP ‘Ef&ué?l gﬁn?ﬂ @?gﬁ% gcgsgégfahfg}eof %Jnréanl ouRy

moni®tBicOme tH be theGliretrblizaion rmtxtume hyud poe ambodisnent rible pH of the
m xtures thereof Cener al

res
neutrflizationraixEae tih abt %a@.abﬁ%ttélwhlf?d- g éélﬁ‘%u PUHREE e AV
bouPE 95855 53, WO 2004/ 013218 PCT/ US2003/ 019602  The free

organ05| I con nonosul fonic acid conp05|t|on obt ai ned
above is neutralized by contacting it

The qmm&:raanyaumum@mge@gﬁhcmwﬂﬁopgtp ,@@ta(n)g@ fl’ql)’l\_:t\nk}e neqmggaé o siep is
extrqﬁegt QHit eOf% uc{ I Rede %mﬂﬁn f Owﬂaﬂﬁ ﬁ)l%%%’t gggth@é“sb%nts

r'lSES
1ncldﬁ@3ﬁ@deﬁhﬂ4d1§wlw ﬂﬁ&ﬁm&n&mﬂosﬁmﬁub@nwhmmqupg{ dg some

al i phatic, _carbocyclic or. aromatic funct al__gr
embqgigsatsh agl,l‘@b}j:u SOLERLS, \FORBHhi %el%ted 0 ﬁl§ ign |all}fgh dhatic

coméc?l[mg u gﬁﬁ?;{%ﬁaﬁﬁd Wrbhatih @y8téch®bhs; aelid @TCD lapyltoo ethers, and

enerate corresponding quaternary on
mixrgahesof.i dore parigulanembpdimens F suigable ﬁO]iYP&tt {ﬂré‘xtrﬁﬁlonals
one enbodinent, Y is a hydroxide group. |In another
chio i ment, t he quat er nary

The solvent present in the extractant is evaporated such that substantially all the
solvent is removed. In one embodiment, “substantially” means an amount which is
greater than 90 weight percent (wt.%) removed, in other embodiments, greater than
about 98 wt.% removed, in still other embodiments, greater than about 99 wt. %

removed, based on the weight of solvent used. In still another embodiment, removal
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conpound is selected fromthe group consisting of
t et raet hyl phosphoni um hydr oxi de,
wo edorainabut yl phosphoni um hydr oxi de, PCT/US2003/019602
t et ra- n- but yl ammoni um hydr oxi de, tetra-n-
oct yl phosphoni um hydr oxi de, and tetraphenyl phosggo.ni m
of subisymttiobty adl. thEhelveativeahs shat itonmore gondensals iy gptagizt 8 @ﬁ
that the tenperature of the reaction mxture is
evapOrAiPRPLISEY at about 10 UC to about 50 uC in one
embodi ment, and at about 20 UC to about 30 UC in
The gé&@&lhﬁéthsg‘a@@%ﬁm?bovh ?s aplﬂichbletfmmrtmﬂnwﬁéllq QTN
I's carried ou at. aut ogenous tenperature. e ..
oniunm etganeyilioait FERPYPMEE §S§1'11%§ 85?1%n5£ﬁt9a§71° gﬂ’reﬂTrél’é’d%T&?ntb?e
oni taring fhe of fof he ih@l | ZabloButdipkéspheniutn  3-
gene1%ﬁe ntéerqr%%%i rr%esnt ,lﬂfu;]e %h opﬂtitrbﬁltel 2(é?‘net?ljafﬁfrdal i zglipi ogrl? m xture

trimeth§lsAiptipadesitfoniteut The elitien | gpramisitige WassTh ARl reedtum 3-
the pHis a

ut 5t bout 5.5 T f [.U
ety MG EDH OBt B B QB AR g op R IR S8k 0
exchalr%]géJ tehlal At drphistt € PO, SalipBitid alebRels Ottralofdrofoemp acdaitrile,
xture by using a suitable sol veng. ui t abl e sol ¥entts
C-Ch rusimatie IHowertoha nd s BIGEEIReT.q ks S NGRS Q) Feraction
oraanasthlson ' [ R aic 9dliat@bAte:

of the B & BT £ s S B e e
comp®aAT) Uiliphati@l dndhaloinatia gy dasaartens chslitr eudrasplis ctheyn| ard

and acylic_ethers, i xtures thereof
mixtysay ficsentar EEHSBRIHCH the pes{iid i S RERigs o dpcfote the final
prodl?c)t(tcﬁr?%te' é&@oﬁlglis}ﬁalu‘ﬁﬁ&f Sh{Bsphidie %@és‘ﬁ%br prices enb-atmogpheric
|

extractant evaporat ed such that substantially all
pressufte  solvent is renoved. In one enbodinent,
"substantially" neans an amount which is greater than
90 wei ght percent, (k. £ defifte@tR@dinabove have high
The QH‘E}Sﬁ]iaﬁbr?P g %r%oél‘;%?lﬁgﬁ %gg%c{)ut 98"t _. %_rlem)ved, in
surfa8d ili gragw Sibtiﬁicﬁjib anl iptnﬁrm&sip_ @H?E)B?Dm lﬂalh alggntiasy ghwp.atlf;li;f
renmoved, based on wei of splve S
localisng eHGE BABBAEHINEEH SV §ERE 209t o ppbflis Hsbess
a poﬁg{ﬁg@@%é QLAB0 2uiHats YRsiTpanhd al hyn-pblar, tiyeraphbbienmoiety.
mea at no nore condensate is obtained i_q?tl.he hat th
Althewghphe atvieotiompisomé dimited e age Higony OrRREFSIPNG Schalisuef that the
.. above is applicalle far. p lsNGi #%rPhptiti€ and the polar
silicpy SPRIPIARS/ %ggrﬁpﬁﬁ?ﬁlco%%{%t s%@?@%éﬁ nl%%) o{}ﬁd% deser| bed
grouf OfY&s hMbanpaddidter|tarfoentaoidyerestt watth wolagulse oal therpehseeEr

I's used for preparing tetra-n-butyl phosphqni um 3-
surficei mekese SVAtH pRApRRES I BN tE PfREE TP, 18" dich otter.
Dissfp%%n% {o%'}l/%lh%% §ilrfa80 gha?%? btirBthrough this hydrogen-bonded layer of

propanesul fonate, used for carrying out
watdr o] saudiésy thuls deadingdo egféstaticagtivity.

The quaternary onium organosilicon compounds have high thermal stability based on
thermogravimetric analyses (hereinafter referred to as “TGA”). TGA studies show
that these compounds do not undergo any significant thermal decomposition even at
temperatures of greater than about 300 °C, conditions which are generally used for
processing polymers. The thermal stability characteristics are comparable to that of

tetra-n-butylphosphonium  4-dodecylbenzene sulfonate  (CAS: 111503-99-2;
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exchange can al so conprise Cl1-C4 aliphatic al cohol s,
tetrahydrofuran, acetonitrile, C7-Cq aromatic
whiyarocaibons, and m xtures thereof The sol veneCT/ESH03/019602
for extraction of the product in various enbodi nents
conpri ses hal ogenated aliphatic and aromatic
commERIMIgUvEiablalas HPat 2@2 dind Arkemeetp OthydFaicapbdid) SPEMEE
_ and acylic ethers, and .m Xxtures.. LPR
mporte e st Do U P SPGBy AL P
not ad%/re&gﬁpgff&"i‘r’chp%h%@ HRdpesti@dofudedongiosnioph és iwhiglr deyLare
or under sub-atnospheric Er essure. The quater nar.é
addedpichs ghagatasitiondempereiioiilie reraHingholy MR SORROSHRNS:
have high surface mgratory aptitude in polyneric
coppositions that ai i f LSShafbbOnr 9 valuable as
The quaggfﬁf% eodmg}la?rga?locs:%a?%eéoglg C Eﬁn% g%%gbon a pol 3(/3 mer

antistaiér ddaBres Toreme polyeaudbss thop sasise usad potharmorigstic @p kiellias
oni um sul fonate gro

> , and _a non-pol ar, hydraophobi c
thermpgsit @pgy_mer Rpml?@‘ﬂ@ﬁ‘st ﬁ[g qnﬁ};:élqugﬂer}t,st%ﬁ gplyme%{% {hggcag])?l_gealrlls)?d
comp}ipee Uo¥disa (ﬁﬁgﬁﬁ' itidd JotyR@k] evespehdias dptd thd |tysorof

contal ning hydrophobi ¢ noiety enhances m gratory .
applicapibi t awcte thad typheopqicdymergr dep agoppty f s thgnfgatsfnaty  ontum

moj.sture to forma | ay :
Organﬁﬁi"ﬁf?ﬂs rcomQBWCgff%}. V¥es ?0\1/%%% r |cu }ng g%lﬁaﬁltya ?%ﬁzgl?see the
quatefh\é%r eeRh bandedida @agfouat eramoubisssfi ghani 24 ¥f10™ parts to

' ocal i zed surface charge occurs {hrough thi .
aboutHfypartscen 100 padgof] tgg, aplyger 1R,gRFm 1@8‘8& %‘%,O,Ut ?% g() 2 parts to

| eading t | ' | Kb enfdlirHSAL SIANBOME @ DL ¢
abo“to%%#?&%r|1?8§Eﬁ§c§§rr‘%g%ﬁ%§ﬁtﬁ§ééé&dﬁi ot ab [ oy

) ol ] y
aboub@peds per 1athpartsogrBlymet ini acthindainynsémeiie Paglred gpaternary
referred to as " TGA"é

, . TGA st udi she e 3.
Oniumg o BTERASIRP ot COMBRIYS and'Ssi gﬁ?t q @gﬁﬁyléhﬁgéhr?gpﬁ
i s hddeQfoB¥@N at  t enpedatmbeyloaimgieat er than  3-
trlmegﬁgu 3%% 8, conditions which are generally used for
trimefinyds ybmopapepdfopatsr and mrxdureh el stability
characteristics are conparable to that of

Usefltclgj}é?ﬁoﬁ%ggé@g@fégs?&%gﬁfﬁ%&gg%%@ gﬁlsiég%gé@arﬂ@, soUlcbRRAtnate,

polyHehy1eis2 08afi0d 9 GoRethedmids, c ipalyesterny dignish | cysalippapglyester,
from Takengt o.Ql

Fat Co td. I holvARPT t1akds,
polyi¥sRe c PEPPEFIEeNg e@ﬁ’ét Bpwgpvyteﬁ?u#hgﬁé%ﬁi polyte S
poly&RIIROUNThylictorkhatackiginde-bueidicd wgirarl y capélgwr,t hetyrene-
physi c properties of the conpositions to V\fl ceg [ ?)?éﬁds
acrylanirileachpolymesuptiyelsfin nelyethylsnsi RALGHOREHTe PAYEFE% o
t he resultin l. i C Sdubh 99 %or exdhifle d8latse Mefested
1:hereé’g’i %%i?ggﬁ%%?cﬁfvg%ln@%%rnnﬁ%ﬂ%g’ escribed a ovge{ ar e
therieplaael Bolgtersaiiei sdlpdarigonatidi a;ridvp@yés@rcab@na;ﬁﬂ ghtained from
polyggggat}ogeyprgggssebs,e l\JV ?c% ! Hmc{u gr rTrr? { a rteulls%stgrsfﬁgﬁiloh, Afhterfacial
polymerization, solid state polymerization, and solution and redistribution processes,

or combinations thereof.

The polymer composition may further comprise materials such as antioxidants,
thermal stabilizers, ultraviolet stabilizers, processing agents, mold release agents,

fillers, and flame retardants.
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t her noset pol ynmer conpositions. In one enbodi nent, the
pol yners that can be used conprise condensation and
w@daisvinm pol yners. Dependi ng upon the type ofPCT/US2003/019602
application and the type of polyner, the anount of the
quat ernary oni um organosilicon conpound can vary.
The arfstajieolyoenpasposiicons maypbompdsusirgipetheds kapyn in thdart. In
. quat ernar ni um or.ganosi | j SRONRAHNE I RMBY NEnsthelis
Pamc@ﬁoﬁfnbﬁa’éa/eﬁ%lot.% B%ll ns?rt%orﬁpg)g%lgtﬁ% %grts per 100 parts
compr%fingt Sepat YR ond1step @f avikicld icomptises abpbitending the"qajsary
to " about 6 parts per 100 parts({%f Pg{?ytggr in%é? srgsqlg%l
oniumeorgaisitizan compaurh Bifh RellstsirRosvdep of Hi§oHErORasie S5
100 parts of ROl¥ABheltbigndifll itk qRAGAsH BHim digafosilicon
pmdu%fu%tpg’%ﬁ% ycogngﬁglblrxﬁﬁg{ngeanog?(flﬁ%on gonpoﬁ%ds are :
compduildr @it pblyinet pésirs phemneltpR®cess or solution blending the quaternary

~trimethyl silyl propanesul fonate, tetfa-n- vl ammm
oniunBorgeRAsHHEOR FPEP LY W%iﬁe%‘ﬂ}"?"alﬁgfl& 1;}%39 ﬁ%%;(i{’ﬁles Khio¥¥h
inthetap[gar eof . Useful thernoplastic polynmers conprises
aromati ¢ pol ycarbonate, polyestercarbonate,

pol yphenyl ene sul fide, polyetherin de, polyeste .
Dry blendingdepreyentsathi ipﬁ@epfopg@@p@fn’g thﬁ @B{)yg@ Ic&ﬁggsﬁslon Ey mixing
ol yphenyl en | : sk N8 Dol
all thg &Fgﬁ%éarry Bp%fﬁ%g{%ts hb%gcfrg gﬁ{e gvg%?ﬁg% lnsﬁgltreg E}%ﬁftfj . . polymer
proce@Egy $t6 fdrIrhdlen b uittiatts e iy Sgndergeis porfoinyasersingseghnigees that

acrylonitrile copolymer, polyolefin, I | ene, .
are wplb kppVB iy P@ﬁw@‘,ﬂl‘ff&f’y‘éﬁ @F‘a!ﬁ‘eﬂi@ﬁﬂ? Tegf g‘r?ré‘égﬁé?% S s feed s
either! 1F%2p%ﬂfetpf’&r¥x,h?&£&? ForfRlR bbfl. Sn aatituds efnbodiexantiiegiolymer

gl'ass. Preferred thernoplastic polyners are f
resin poipembofitie decdaindn powvgersionnc &1 Kas s begraTie dhe fegthior

ol yneri zati on praoce , [ G|l d ek, iousl
the f’r"&ﬁ@eﬁ‘io@?sisfrp%ta{% n %lﬁlﬁ eorﬂ}{%cllﬁa ehg}go ygr%lﬁ at|on ,revmus g
descriRil d state polynerization, and sol ution and

redi stribution processes, or conbinations thereof.

The pol yner. conposi.tion may further c |.Se al
Anotberc HRRSGRF | BRAKBRN(TS, POBREY e MR RIS fhgiies - cotbffef e
, i ol et hb B6h fhe RRRETH bRIgmagemiosiliconcdmpound a
1ngreralgﬁl{ésg}égﬁgge])n%§?&hgi. | er ;,cﬁland flame ret gfiregan.t? 12 VWO
solveR0 BAdBibadhBuseCTs big2D0BIdNDBEY therisst of s &egiuE g, §2}h%°rme

conposi tions may be ' odsvdinamatibn & t
embogpentp,, hepgf%cf%%rgareq‘gﬁg‘%aﬁ‘r{é{}?é‘ g%t %eq%\é)l yner 1 yhem to
e ffecBQER ORinkdv@N S olEs bﬁ}cﬁaﬁ;ﬁ iﬁwmtmnhs theo pprcessing) sk3Pepsny

at least one_step o i.ch conprises dry- :
convguightelyna o el Arses Ry SAGBIENTIRY o ﬁ%’ﬂ%)éd %ii? ﬁﬁ%ﬁg %}“téltgg o

0 @%@w@h@ f @fduB ek ferirmmaticnedepending
the %{)nge‘éﬁ&gsg%%%%p??%%ﬁﬁ [t bllenléli ng tﬁepbébat_er narg/ .
uporDichnfacogaasohe Itymeoof polymer to be processed. In' various embodiments

suitable melt processing equipment includes, but is not limited to, extruders, kneaders,

roll-mills and similar equipment.

The polymer composition may be formed into articles or coatings using any methods
known in the art such as injection molding, sheet molding, thermoforming, blow

molding, and spray coating.
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compound with polyner resin in a nmelt process or
sol ution bl ending the quaternary onium organosilicon
weeovpouds wi th the pol yner resin. These techni PCUBEESANE019602

known in the art. Dry blending represents the process

of preparing the polyner conposition by mxing. all
The arftRextioeopesitiynd find ediasietysofhiesed e SYHATFHEHHDE aﬁq'l&?‘aﬁwé‘fd
.. 1s subjected to a pal [ essi, n r hREC
ighting, ¢5SEPEESS HYoBp QRS e p B ST el halrSen el aae
devicek N@bnveg6e baR! bysternprireiodevisty, | dneld displayhpare t devidee for

pol yner resin conponent of the feed is either in a
appliapesls! et form powder form or both. In a particular

enbodi ment the polynmer resin conponent of the feed is

The foitllp?&%ggv\g %éllpfle%ra% inkTha¥dtd @%%id%’g’aei@ibﬁﬁ $danb® theadskiliud in

ng process may al so include other materials

the ar@Snasteiticingethe elainprdedisolosing. e cxipeles pAvdRS rAGEISERY
of meking the

ol yner.c osition.i v o
represgpfativg ﬁfg @m@h?ﬁ@t%ﬁﬂﬁ&u&%@i&e ea%llﬁn ég Ehﬁe@ﬁ%ﬂ%ﬂic.ﬁgon.
Accorﬂfﬁ%hg ‘ﬂ{é?{ Yx AR B RHSIdel eo Imiaip distibsare, s0defiand ini e

opti‘ona

y used to aid in mxing with the rest of the
appenflekcaimsy inany. mamesome  enbodi ments, the processing

equi pnent may have a devol atilization systemto

tively renove volatiles such as sol vent during
EDQUﬁELE rocessi ng step. Any convenient type of nelt
processi ng equi pnent may be enpl oyed and those skille
This | Bxarfiple afescritey cthoosmepmpliapr PAt detegliyhtphoSRRRYYL -
undue experi nmentation dependi ng upon such factors as

trimethplsilylpp@apssugidifrer to be processed. In various
enbodi nents suitable nmelt processing equi prent

TulsibD &l 4S8R (EDWL ari Scitiet gdli tybe ech exchaegd resiferas Hicwgst Fom
roll-mlls and simlar equipnment. Th§ EO%%/WO- 2 % and an
ThermanposipemsAndiay e e8P fed MHEEreaTFer 88 457 S0t ngs

usin ivhiBnts e HeTer SR FoRAnd of esiniinnhe
CXCh%F&g%agwgﬁg{é@Rgg% ﬂ%@{heﬁlmf or rg ng, bl ow | di n%b
wet seel(abpitalyo mildiequigaledts oNd peourinudpmg oprepmUgAhe SFi6n 2

The antistatic conpositions find a variety of uses in

o P RS BPES A P hBN (1g nsenels aimo)
dissoPRiAt Rdeiferaiy wesr (TPmIpyas addéd depstisninfo pribarteolumn
packiThevilolnosksss e E8ear be RELAUECTD Bf Qpriauhosiy)-1-
propgndegliﬂtfoin%pe?lof %is‘i‘j(ﬁp?gﬁtlﬁﬂm%%i(ﬁ&o'n' &dhdrge resin. Then the resin
bed was washed with water until the pH of the solution eluting from the column was
about 5 to 6. The water solution of the free 3-(trimethylsilyl)-1-propanesulfonic acid
thus obtained was neutralized with tetra-n-butylphosphonium hydroxide until the pH
of the solution was about 5 to 5.5. The resulting mixture was extracted with
chloroform (three times) and the combined chloroform washes was washed with water
(three times). The chloroform layer was separated, dried with anhydrous sodium
sulfate, and concentrated under reduced pressure to remove solvent and other
volatiles. The residual material was finally dried at 40°C and 0.1 mm Hg to afford

tetra-n-butylphosphonium 3-(trimethylsilyl)-1-propanesulfonate as a white solid. The
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the art in practicing the clainmed disclosure. The

exanpl es provided are nerely representative of the
woweok/o12a8 contributes to the teaching of the PCEESUW3/019602

application. Accordingly, these exanples are not

intended to Iimt the disclosure, as. defined

yied afppepdatictivas 6 ey Rnahe ESRASEETIOWIY CTRRARME
spectrggﬁfcfr tﬁq?éc?rﬂé&@dqrrlﬁ? gfﬂé(ggiﬁg g lﬁ\fﬁ% tHeEddsRedcifpotnahosphoni um

onhate. Tulsion T-42
MP(H+), an acidic gel type ion exchange resin was
ExAapprghased from Thermax Conpany, India. The resin had

noi sture content of about 50-52 %and an exchange
capacity of about

This \ gRaREIcDf SPEEDR | (11§ hePreRRLY aPL Sﬁo R

ut

algmhsieof H+ per unlt voI ume of resin in the
mme@b’ @P@e A solution of sodium

3- (t rimet hyI silyl)-1-propanesul fonate
A sohmioh)of shdiwml yédimethyishinkprpraesyigeate %(g i 31 FineD

dlsso@yg glg gg b Vr\%lgz%{il WhS {"7 SSﬁﬁo&aSCﬁd@mroﬂJ Agdeeshtdvh tshorRolumn

I Mmes [ ar anount” of
packé%r @ithi ARt Bydesd 1(Y5-20! timps dpaneslat fammme)ofoﬁ -(trigpeshydpilyl)-1-

- d
propmet RS RGN PAORATGT ) RO OF RECFREB T he BT Fip

UthI’]

bed v%s%ésﬂgd %@%&G%ﬁﬁ'tﬁ@ﬁ%&he ahetién Slutifg Gromlihe cohier was

lutton o

abouBS (d 6i Miehydte sojutjonl ofghe famadtripefhylsilgl tPropapgaulfonic acid
obt ai ned was eutra ] Hjm

thus AYAMEY VHS DGH? =g p%l%fg nvg‘%ﬂ%&g{cﬂ%ﬁ%rﬁg M\X/ésd%;{ﬁ%l Btmé

the sBluflon Was ab&RW fol NY. Mhx kastlkeinpasixext wae txtchopddt With chloroform

chl oroform (three tines) andt e conbi ned,chl.or r
(threpvdivhrsy amésthévé@ﬁ@aieﬂn %h%or qteﬁ PEE ‘{VF?GFBQ)W“hrh 2" @hree

time hl L fRL, X@rer Vs s%ﬁ&@é’daﬁﬁgd withiagBydibldsod iy st fates and

ium sul and ncentrat ed under reduced "
concBﬂit%édJ nadéroredecml presoity éntremave 6olvert and Her |velatilepp g The

dual fi d 1
O e

butyﬁln{ntloﬂlﬁfﬁt ﬁYtlrﬁielt%)Ql m@axﬁ@alfbxﬁaw at @ hggrascnpict white solid.
0132h§ fI%JS 003/ 010602 yigeld
The (yfeld h‘ét}prpmd@qt wiagsl 72% SOy Y g dheoeticphamoun
SN & & RRS s Bbmbbiend.
NM}%S%&E% f%gl capgﬁgld 1ﬁﬁﬁ£t?{1‘tﬂ\%~'g§m{a§e desi red Icr:lgnpound
EXAMPLE 2 This exanpl e describes the preparation of

EXAMPLES3-ut yl anmoni um 3- trinethyl silyl propanesul
f onat e.

These examples describe the preparation of the plaques and methods for measuring

their static decay half time, glass transition temperature and percent transmission.

The aromatic polycarbonate resin used in the examples was a bisphenol A (hereinafter
referred to as “BPA”) homopolycarbonate resin having an intrinsic viscosity of about
0.46 deciliters per gram, as measured in dichloromethane at 20 'C. The polycarbonate
was melt-blended with 15 grams of antistatic and/or antidust agent per kilogram of the
molding mixture. The molding mixture also contained 2.7 grams of silicone oil mold

release agent per kilogram of molding mixture and 3.9 grams of stabilizers per
15



A solution of sodium
3-(trinmethylsilyl)-I|-propanesul fonate (9 grans, 41.2
wOorrwk)p13208 ssol ved in demineralized water (75 nPQT/wez03/019602

added drop wise into a short colum packed with an
excess (15-20 tinmes the nolar anount

of
kilo grﬁn (olf mcrmng yhisturg [Whidh arp mg‘p\zﬁh@g@ﬂ ocieckhe @ptxsr%’ﬂcsgrgqurtles

The n@&]ng\gg \E%es%g%%&?q H ?é %ﬁr 5&%\5&'%74‘[1{3?%5&2 §1'aﬂng

ut i on
tempe?c{t‘llﬁie'df gbbitorest e M@érlbﬁﬁlg\/ﬁa udabibudugh atdle (ﬁ)rlﬁIhéhG/\EE‘eltlng
tion of the free

stuand8-s(ere fuerchgd i1 WiE) a1 AR PP Vgt driod ghout 120 C
for abﬂk}tdf hx e[glgvéa Ted p?ﬁ'%t% We}eﬁ‘ﬁﬁ]pf%ﬁ HlOiCFCHrlélr% DAYk BN Ihjeion-

the solution was about 5 to
moldlrri% Snachhie toesuiddeny) ntn)st]ua‘re plagice haviag tediiokieds of about 2.5

mm. Ko M 0818 RRTIEURCY eabie e PR uEE DRty BBGRg8s €.

chloroform | ayer was separated, dried wth anhydrous

The p%)cgley% el AbE cardflfl oﬁpﬂﬁﬁfdtfcam@dy westke vereechtaiaed from the
ssure to renove sol vent and ot her vol

largerr pisqwéu eprepmcde abale. Wigash milase |u§eca fordhe statig giecagn@stomiasmd
rd t n ditioned at
aboutg’%( Hwnsf%( |e2yqr %pq_%?dgg%’ Ir%esu f{gﬁ aques were conditioned at a

te as a hygroscopic
tempé‘l@t!u?éeoﬁéﬂoluﬂ 23 ‘T hed ¥ reddtihedfunti figy pf gobut 60%efor &bpuﬂﬂ@‘?%\‘%é’
or 97% of the theoretical

Pr ot
Tho g deaungonns el e B P SR R hlcke?
QRPN strw hhgﬁlécturea by THias8d6 Faegploeatic €sd.r iThe appléed

pfepara on o | agues and net hods _for neas r'bn% 3
Voltagé‘levlfers sitatff oviteec the hafare tohAeEe dfearasl prfrRd ViR of about

k1lovB]6$ ygag%léﬁe @nﬂ'éep [ gﬁ § dfrfa%@% r%@ 'v@a@ foﬁ%e@ﬁ@t‘mhh& with a

lnteexarrpesvvasa
detecl?dls mﬁrk@itlcﬂgﬂmcﬁy ﬁﬂlfet(ﬂlﬁlﬁzafedfk@’r ﬂed”)treplasen'tsaﬂaA time at which
honopol ycar bonat e resi n_havi ng nt. r| is i
the Mfaa@@h@rgeore4@1€éeé|‘{a?"teeYh§t lﬂfﬁgrﬁ‘ Jultig I&Fed?gg‘ eb¥bve

proc C?h lvga{soy%tegt@@ o tthg(}e%enﬂi‘ EmPHYIC 0 nmze @RS transition

15 granms of ant i static and/or
tempefiturédl s (Tg@gewerep enedsiled grugingofa t Rerkip PEéFP?Fg Model,r EGA-7
The nol di ng ur cont Bre@%o as “%T”
The@ogaggﬁgtrls, rg:l?f?l s‘?&@igg 51%15218 %geé(r%n%ﬁ%ggr am of )

t U8B0 GcRnlfignansdaf XBigalsi dolamnstepeResul® are
was %a%gg/ %218 %CT/ US2003/ 019602 ki l.ogram of nol di ng
showH tTabés 1.whi ch are not believed to affect the

antistatic properties. The nolding m xture was nol ded
nm LW n-scr 53%% . ABorRRE irdl ding mixture,
The tagﬂ‘beepléicﬁsrsewgsf TREE ?%@% k?llﬁ%?& eing extr uollﬁl%l
but WhcAWBi ndt Edrkaiffahfantigatid dpent. eSheé tdsniging placua dreasigsitasl for its

guenched in vvater and cut into pellets, which were
statighplédeegty tid#id 1920 C for about 2 h. The dried pellets

were injection nolded using a single screw injection-
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nol di ng machi ne to produce 10 cm square pl agues havi ng
a thickness of about 2.5 nmm The naxi mum tenperature
WO 2004018218 nj ecti on- ol di ng barrel was about 28BCTZUS20051€19602
pl agues required for carrying out the static decay
tests were obtained fromthe |arger plaques prepared
Table &bove. Each pl aque used for the static decay test
rreasured about 78 M X 58 nm X 2.5 nm Prior to the

t r\c-i-

€5 llc gesS WeT € IIUT[ &ﬂ)d ar n‘p(l%i'i{‘ure
Exampje & Eg %p%uﬁlg a rel atj 2(ﬁum dlg):y ((??bo it 50%
f or about three days. The st atic decay testslwere

3 carfwegaoa); on these plaqueks2 using a [St4tic |90
Hongstneter, Mbdel S-5109!instrunent jmanufactured by

Shi shi do FLerrncfﬂ*'ﬂ L-edi—Fhe—apptite vottage wWas
4  cut -d’fefraxm@ﬁ}’]@h%spgﬁmf‘@ceéch%'Se attaineta fi >§z val be
of ‘k%%feﬂﬁlsﬂg iphabdtronsubseduent Ly, the decay of

surf d with tinmne Wth a
detdctor. The static half Hecay time (indicatad—by

Q)

5 "TL/|2Noner epresents the ti me>atOhich R sur |29
charjge reached a value that was half the initilal

” val-ve—Fhe—above—procedure was repeated for the
Cor’ttré’? ‘erence material, EPA 202. dass transition

tenperatures (Tg) were neasured using a Perkin El ner
As ca¥b88lsediGhrof thehpreaiing ekamplies cho\qakipmery, ofign erganosilicon

transm ssion, herelnaft r. ferr Nz N
compn@mi: ghews genHyaalpeiar; EF%%CE/DC eTgeXlla §3p§m§em
comp051 18£ WIRbE! mgﬁﬁé&i’l‘tl&%f@étﬁlg tﬁ@ %W@s irfhsttad temperafthe above
ep

€ssS was eated with PA honopol ycar bonat e
m)I d| ng mxture, but which did_not, cont

Whilaniid stventian bapebren itwseratedsand; deseribadai fap: @%ﬂ%ﬂmﬁo‘ﬁ 18

e T
subst?tﬁﬂ&%%ﬂ bElrh2de( Vorigan dsparﬁgg (r@n}%va'y frenw thpApipit of thgpresent
4 Tetra-n- buty%ﬁg honi

1nvertt10|nm§5tsh§qc§q fyathsy 5 ee%u\f\aixﬂl S Oi%@“og%"e}i}%“ &Srem
d1scl?§§:ﬁbﬂltag becufSo CtisdRe S8R fil QRe tdhe u@fn@Cﬁ(ﬁilm@reeﬂmrrptoei;ne

ternary oni um organosi|icon_ conp
expeﬁh@ﬂtaﬁbﬁ aamtll 3l welh redifitiagiongpeand el wiendyFF %&ﬂ%ﬁé?é% vgfhin
the sp1r1t an<yi scope of the invention as defined by the following claims. All patents

cited herein are incorporated herein by reference.
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conmposition without significantly affecting the gl ass

transition tenperature. Wile the invention has been
WO Rdousinat ed and described in typical enbodi meEPCEUS1003/019602

is not intended to be |imted to the details shown,

since various nodifications and substitutions can be
CLAINEle W t hout departing in any way fromthe spirit of

the present invention. As such, further nodifications

d equi val ent ; ' ' scl osed may

IJ\qW%?BWyﬁ@“ﬂaPg%ﬁgﬁéﬁﬁﬂ%g@£¥ﬁ@%h@ﬂgyﬁqggﬁﬂa@20 nore than
routine experinentation, and all such nodifications

2and e uivalents are believed to be within the spirit
Rc pe of thg wentlon as defined by the foll ow ng
- cited herein are incorporated
n by Pe er ﬁ 17 WO 2004/ 013218
003/0 96R BNB 1. A quaternary oni um
0S5kl i cont conp unét having the formula (1): 2 3 R
1 +RZSi | 503- ,R 2CX RI IR3R Rn(I)
wherein each R |ndependently conpri ses a substi tuted
wheréih eaets Rbstdepaidedtly apinprisasi asubstituiadopraised FifiHe =|661HE‘F‘“C or
grou X c i se ph h. I 0 h R?
S e e S e I
1ndep'éﬂ§éﬁlﬂ§'t icbabAsks al sdheitited osr ameutatituted, falr1:d1at1© nef aromatic

roup; each R3,independently ses,.a, subst |

functmmaly gm]mtemmﬁedndepépﬁi%]é{t SRR 8’?5’8?“1&?1 o bhduhfiled,
subst it ut [ td ’ihtf:lmﬁkitl asiadroup or a

ahph% ﬁ‘ﬁ":é"na?%ﬂ%d% géﬁe}tﬁt%'a Jrlﬁh%wﬁg?? \l}al 1ue ofloabggljt 1:)1

hyduigén@&mmn”ZQS a fallbef dwmpdumabatt 281 ai m 1, wherein each
IS an n- butyl radical, X is phosphorus or

2. Thglﬁ;%;{lg%\.gﬁ ofiﬁﬁm. ﬁgw}heéesm e% Vs aE’I?‘ld]!)Lﬁgll radi€ACR i8Bhdsphérus or

ue o ut 2°to about 10.
nltro% réﬁ(}:}?ﬁﬁ@@&'n{dtm r@dicdll aadm R isvhbydrbgenganh “IR hissa gglue of

radi cal, X is phosphorus or nitrogen, each R2
about 8 taabmt AN radi cal, each R3 is a hydrogen, and "n"
has a val ue of

3.The composition of Claim 1, wherein each R! is an n-butyl radical, X is phosphorus
or nitrogen, each R? is a methyl radical, each R? is a hydrogen, and “n” has a value of

about 3.

4.A polymer composition comprising a polymer and a quaternary onium organosilicon

compound having the formula (I):

R? 3
2 Si | . $H§1+
R™™ SO, ’
2 X,
R |3 ﬁﬂﬂ
n D

wherein each R' independently comprises a substituted or unsubstituted, aliphatic or
: 2
aromatic functional group; X comprises phosphorus or nitrogen; each R

independently comprises a substituted or unsubstituted, aliphatic or aromatic

18



about 3. 4. A polynmer conposition conprising a polymer

and a quaternary oni um organosilicon conpound having
wob@4sporzmil a (1): 2 3 Sr RR 2, Si C S03 X R RZ/BSRFA119602

I n () wherein each R independently conprises a

substituted or_unsubstituted, aliphatic or aromatij

functjousic groopratachr RU pndexendsmtly i og)g:;pri'gwog @H‘gq‘tﬁg‘t‘eg rornlpqsp‘gﬁljé&?d,
aliphqe}%&gggfop?]{ﬁqg G ’ ,esg :ﬁgﬁtlg%{ iog 2 n%l’l%tﬁﬁt%d aarﬁfﬁgt?[% h%/n\%{i&qal @foup or a

aromati c
hydro%&%x@l‘g@ﬁé’s PETHAIS2003( 04943t 26.unct i onal group; each

i ndependently conprises a substituted or
unsubstituted, aliphatic functional group,,. .
5 Thescispasitisnent Gpirtdsperan ecergsngs biah FETPUEL isgrggent in an
8 dg,%%%: b8 pddts JAAS0EparAldfendfolplent 1
amo@éof;%gﬁ{lga(_ P% & conpos, bl gréaof %)ai m 4,6%12?@ n the
organosilicon conpound is present in an anpunt of

6.Th@$@nfﬁosaic51 of QBB dpavtesein theatrganosBicpn comppand BHOpessat nsan
t . 6. Th ' i1 - i
amohat Grgbacol | RS o s goip {0y OF fieefymatl Bl B! 0

amount of
about 3 X 10-2 parts to about 6 parts per 100 parts of

7 Thé REmPEYitydest Clhinihg viesgin shd oganwilicth abmpdyndisepresent trhen
organosi |l i con conpound is gr ent if an 1armunt of

amourtyofiebayt 8.3ats &0 RRPUARGGTS B rp]z)i)tp?”% hedEIF s of the
pol ymer. 8. The conposition of Claim4, wherein the

8. ThROL SitABE | 8BSmal, RsEinOofR pelgA”ENcGAiPrides Qit least one

“Paddition polymer. 9.The conposition of Caims8,

condehmatien nr sdittbnppllymer conpri ses at | east one aromatic
pol ycar bonat e, pol yestercarbonate, polyphenyl ene

sul fide. Dol yethesini Ql I P9ty NERY beNSromatic
9'Th8t°ﬂ@PPSIB%IF9t§gaﬁr§fgér@ eg%iﬂé?lﬁ 36 r eérarlézoglgl ymer bl ends,
poly@éi‘b&ih'fé, gelyesterlaydontien @olyphenylene sulfide, polyetherimide, polyester,

acrylonitril e-butadi ene-styrene copq r :
polyshgpisne- sbPy| SRPAFIEENS: &Béf%% © %8‘%%?e?’?eﬁfis’b|pé’%¥32f@e’
polyi(ggﬁeg of , s ¥oitfedtddiakasfred t hcqioafierimat atyredesacrylonitrile

copolymer, polyolefin, blends thereof, or blends thereof with other materials.

10.The composition of Claim 9, wherein the polycarbonate and polyestercarbonate are
obtained from polymerization processes comprising melt transesterification,
interfacial polymerization, solid state polymerization, solution, redistribution

processes, or combinations thereof.

11.The composition of Claim 10, wherein the organosilicon compound comprises

H,C H,C

3
\ N\ _ .
Si SO5™ (C4Ho)sP Si S05™ (C4Hg)N
e/ \fc)g e/ \(‘cﬁ
H3C Hy H';C HZ

i

, or mixtures thereof.

12.An antistatic article comprising the polymer composition of Claim 11.
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10. The conposition of Caim9, wherein the
pol ycar bonat e and pol yestercarbonate are obtained

WO e@aop2is/mer i zat i on processes conpri si ng nel t PCT/US2003/019602
transesterification, interfacial polynerization,

solid state polynerization, solution, redistri but]}ng[]
13. Thpa@RESsRGaimor 2 cohbiematé anisletdespaises forwarfHighiinapersmlith

of. C aim 10,, wherein.the.organgsiil.i 0
sutompgHpIFAUNT st er L s Penay ARG ER” Rt
Systen!I? GribteBaditCes; Lifd dibR&y piheliBvidds for appliamces.ur es t her eof .

2.,&n antistatic article conprising the polyner

conposition of daim1l1l. 19 V\D,f004/ 01321 o
14.A REhbUSE 0OBIMEIEGSBPIAN30MTHE GAEAPSNEOTH FOTRP UL CPBPIGREY i n

the article conprises forward |ighting assenblies,

ut oot i ; : | rdaBBS§BSon monosulfonic
Conta‘gtﬂlrgt %g?lr‘%lylgn 3@@1&%@?@ Ac gﬁgélgreﬁtgzg]ldt ergyést ems, printer
acid sdR Wb @ag theafoeindlaspl ay panel ‘devi ces for appliances.

14. A nmet hod of nmaki ng aquaternary oni um organosilicon

2corrpound conprising: contacting a solution conprising

R\a f;]lg { solvent and an organosilicon nonosul fonic
|salt having the formula 2 R\ R3 R21Si J C SO3 M+
ROl IM wherein Mis an alkali netal, each R2
Ris imgd pendently conprises a substituted or

r2—8

un ituted, aliphatic or aromatic functional group;
eac D ndependelit),y conprises a substituted or
unsubstituted aliphatic functional group, a

substjtuted or nsut}g btuted ar i tJ on&kituted or
Wher@lp(Mpls(ﬁn %’ﬂ(ﬁlﬁ/ &’i‘%éeﬁ?c Ed g1 edgp%nr(]i%@ é:grg. H%&a\ﬁ ) é
unsul@iHEd, OblipRAlt o} hRNABOUTunéfomlt Broap; agichi & medfiependenfly

generate the corresponding free , ted
comprises a substituted or unsubstituted aliphatic functional group, a substituted or
unsubstituted aromatic functional group or a hydrogen; and n is an integer having a
value of about 1 to about 20 with an acidic medium to generate the corresponding free

sulfonic acid composition,

contacting the free sulfonic acid composition with a quaternary compound to form a

neutralization mixture,

extracting the neutralization mixture with a second solvent to provide an extractant;

and

evaporating substantially all the solvent from the extractant to isolate a quaternary

onium organosilicon compound having the formula D:

R2 3
R2/\Si | . Il{iR] N
X | 1 x|
1R
3 R
R/ a )
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sul fonic acid conposition, contacting the free
sul fonic acid conposition with a quaternary conpound
W ooloranies  neutralization mxture, extracti ngPChEs2003/019602
neutralization mxture with a second solvent to
provi de an extractant; and evaporating substantially
wherell bachR' dbpendentiy comprises e>subsitetas or UaSYbsBiusade aliphatic or

aromeylgy AAGOPY) 00 RSPy BAGARARRORS iBHelO L R
indepe(eﬂg%:nrl]tlﬂ/ NeAhrides 20 04(b9diaR 48 oPCIisuBRR0RA0 FipBRtic whepmimmtic

_ I ndependent |y conprises a supstituyted .
functicmed upetp;t @ﬁcbdl,l‘p allldepﬁaien@yngpmpaF‘if'nﬁtsilgsﬁt‘l‘}ﬁatq?olﬁg}absm‘“ed>
. roup;. X conmpri . . ' . .
o U AP LR LD ERA R e Ry or

hydropéis Whé tht hdsedvalad ofdat Ctocboar Zhati ¢ functi onal
group; each R3 independently conprises a substituted

or unsubstituted, ali. ti .unct i [ . 10 - .
15.The msthpe \rfedlagp h%s%?lﬁgﬁ? @ﬁfailalglstﬁg?; B@ppge%c iy sodim,

potas?ﬁfﬁu v v, ohddEdregen; and "n" has a value of about 1
0 about 20. 15.The nethod of Claim 14, wherein the

al kal i t al [ i thi ' i
Al el comsee 1 by codiu ROl U
. erein th ' ' St en”
with 8 RSl Sy ARERLR (IReERE o BAMIETC P B0 ©

tenperature of about 10 UC to about 50 "C. 17.The
17.THeehbhdd off CThiai i, 1Wheraihéhefme sHéorTe aeidsgningpition axfentacted

.. conposition is cantacted wt u ound
with 6 LR s ares Lo oGS SR GeP T
nmet hogl of Claim 14, wherein the acidic nedium
18. THORRHA T @afih Nan@hefeinethalacidacmddiuam parhpmses acsto g dhigeral

~ion exchange resins or a conbination thereqgf. 19.Th
acid, apohoeeristaceiaigh erghangs é?Sé}SrPf@r?@“’i’E?a&loﬁéqaﬁfﬁ isa
pol ymeric acidic ion

19.The method of Claim 18, wherein the acid medium is a polymeric acidic ion

exchange resin bearing sulfonic acid groups.

20.The method of Claim 14, wherein the quaternary compound comprises XRY-Y,
wherein X comprises nitrogen or phosphorus; each R' independently comprises a
substituted or unsubstituted, aliphatic or aromatic functional group; and Y comprises
hydroxide, OCOR*, and OR*, wherein R* comprises a substituted or unsubstituted,

aliphatic or aromatic functional group.

21.The method of Claim 20, wherein X is phosphorus or nitrogen, R! is n-butyl, and
Y is hydroxide.

29 The method of Claim 20, wherein the quaternary compound comprises
tetracthylphosphonium  hydroxide, tetra-n-butylphosphonium hydroxide, tetra-n-
octylphosphonium hydroxide, or tetraphenylphosphonium hydroxide.
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exchange resin bearing sulfonic acid groups. 20.The

nmet hod of Cl aim 14, wherein the quaternary conpound
weowpnires X(R )4-Y, wherein X conprises nitrPgEOSIN3/019602

phosphorus; each R independently conprises a

substituted or unsubstituted, aliphati.c or, aromafi
23.The urethadootsTlaim ddpvhezpia the pld ﬁfnfhes}@g%wa% Rygare 1%‘3 4to
nd OR4, wherein R4 conprises a substituted or
about%nsubst ituted, aliphatic or aromatic functional
group. 21.The nmethod of Cl aim 20, wherein X is,
24.ThE heshbbsLGSIain 14 Whagerthe B of therneyiraljzation mixtuye jsgbout 5 to
hydr oxi de. 22. The nethod of Cl aim 20, wherein the
about@uht er nary conpound conprises tetraethyl phosphoni um
hydr oxi de, tetra-n-butyl phosphoni um hydr oxi de,

25 THeC Mefidd of CiinP Nas RilRRdiN ML Yfiisoxbhent comprises water, Ci—Cq
t et raphenyl phosphoni um hydr oxi de. 21 WD 20%4/ 013518
aliph#?ET AldBROIS3 tbphRfurag apRtonitElon der&p BPRAHF TYIrARARPEY: no

. thetEth Pf the neutralization mxture is about 4 to
MIXUWERGFT®8" 24. The method of O ai m 14, wherein the pH of

the neutralization mxture is about 5 to about 5.5.
26. TIR5mEMed rgtctiaich 06, Cheréimthe quatbimes enitmeorganostlices cg@ppund

) conpri ses ter,. C-C4 ,ali i I tetra-n-
iIs ¢ eﬁ‘?t%V&PB’X\%?’Qﬂ?m‘QC eto m % FW&E@E@P@‘&%&%@%‘% era
butyl@(&?)ﬁ&ﬁﬁﬁofl%m&hylsiWl@%ﬁﬁr@ﬁul‘fcﬁﬁt@ of mi6iref hieerendt hod of
arm 16, wherein the quaternary oni um organosilicon
conpound is tetra-n-butyl amonium . .
27.A3methodreathipeking et B oA HERIASPRATATE S rigppthylsilylpropanesulfonate
but yI. phosphoni um 3-tri net hyl sil yl propanesul fonate, or
COMBHSA&Ires thereof. 27.A method of naking
tetra-n-butyl phosphoni um ’ . 3
contadtihgi et hyslationy | proopaisaxgul fondire  sehpRl sidg: sodium  3-
._contacting a solution c i:s] | L.S; Laeent 2 afdtion
wimeg B T sP e Py T P P s SR i (G Rt a a0l
of fr&CH-Hirfeth PRI P EIpANGEIfss beidf 0 generate a sol ution of
free 3-trinethylsilyl propanesul fonic acid; contacting

the solution of free_3-trinethylsilylpropa u iC.
contasging it POIVBRT £ b AUy MHO SO BITRRHD TS R fiacn
' b2de & RN makgEhabing atpdl edott 5059 about 5.5;
butyﬁ%ﬁ@%#{u%ﬁ?%e mext ure with a second solvent to form
an extractant conprising tetra-n- .
extracting the mixture with a second solvent to form an extractant comprising tetra-n-

butylphosphonium 3-trimethylsilylpropanesulfonate; and

evaporating substantially all of the solvent from the extractant to isolate tetra-n-

butylphosphonium 3-trimethylsilylpropanesulfonate.

78.The method of Claim 27, wherein said first solvent comprises water, C - C4
aliphatic alcohols, tetrahydrofuran, acetonitrile, C; — Cy aromatic hydrocarbons, or

mixtures thereof.
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but yl phosphoni um 3-tri nmet hyl sil yl propanesul f onat e; and

evaporating substantially all of the solvent fromthe
we@zxdnackamt to isolate tetra-n- butyl phosphoni BOm/US2003/019602

3-trimethylsilyl propanesul fonate. 28. The nethod of

Claim 27, wherein said first solvent cqurLses %aterfd
29.The, method ofaClaphalT,cwhsiethdies seoord sahipah GPpHsps halogenate

acet gnl L1 £tfb0 POBBoor! cyclic and
aliphajic raégmi“{% F%“oqg"“”éigg%@h%gg%?gl% RPN Treeds
acylicZhetheor mekfueed thdred@l ai m 27, wherein the second sol vent
conpri ses hal ogenated aliphatic and aronmatic

npounds, .aliphatic gand aro drocar.bons ;| Q.C
30.A ol St e 0 B BB Sopooy oA omp it
of making an antistatic thernoplastic pol yner
combﬁﬁﬁggﬁhéﬂeﬂﬁr}ﬁ&m&' SrhAMDsilicR ¥BinPOWRE Witk dahamoptagtiordsimin
rganosilicon conpound with a thernpplastic resin in
melt, wetqin ttvanginasiiinen eraRaIBdis FepBCRBHPYL TdoTIa:
represented by the formula: 2 3 'S RR R2 C S03_ X R
R 213 RR- Rn ~I) wherein each Rl independently
Reonppbses a spbsti f ed or unsubstituted, aliphatic or
2/@1 mat | chun ti gnRl \group; X conprises phosphorus or
i {ra a¢th R _ijndependently conprises a
Rsulyst i t ted r %nkb stituted, aliphatic or aromatic
f uncRi gnal group; cliDR3 |ndependently conpri ses a
substitdted or unsubstitut ed, aliphatic functional
group, substituted or unsubstltut ed, aromatic
y lcofhpriddds e@atituténer udubdiasted, atiphatéc or
Whelg#ﬁn&ggg%d%lﬁ%&gtc 8 31. A net hod of naki ng an 2
aromafit i ﬁnmtlonalt IgWDpP(aqu‘f@fﬁw yRRISPRYIHDoSY t igREen; ecach R
si n ry t t Y BEarbnbiic
mdel%ang%ﬂ S%Sn u%{%ﬁq‘gg%s @gﬂmmt&?ohlgp}ﬁg\%\her ei n

funcﬁ&ﬁll w%‘abﬁ IRS'oindq:«mﬁemr}d commpriep raes@mtx@@bdbyr uhaubstituted,
r 2
ahpha‘?lc rflllljncgonal g?oup, substituted or unsubstituted, aromatic functional group or a

hydrogen; and “n” has a value of about 1 to about 20.
31.A method of making an antistatic thermoplastic polymer composition comprising:

dry-blending a thermoplastic polymer with a quaternary onium organosilicon

compound, wherein the organosilicon compound is represented by the formula:

R2

3
./ R 1\t
RZ/\SI | or 1},}1]
1I{3 R]R O
n

wherein each R' independently comprises a substituted or unsubstituted, aliphatic or

. . 2
aromatic functional group; X comprises phosphorus or mnitrogen; each R
independently comprises a substituted or unsubstituted, aliphatic or aromatic

functional group; each R® independently comprises a substituted or unsubstituted,
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2,Si RRR RCSpaz RR3IRR n ~l) wherein each
R independently conprises a substituted or
wapeybsig ut ed, aliphatic or aromatic functi oP@l/US2003/019602
group; X conprises phosphorus or nitrogen; each R2
i ndependently conprises a substituted or i
aliphatin Subsibhal @remp, sebistiptied prutsEbsit@agareMatiq Hastieghgroup or a

roup; .each R3.in endent rises a substituted

hydfog‘?na &ﬁ@u% %Stad’ta]s‘%?,oq%g%‘ﬂad%f%f/ 13218 PCT/ US2003/ 019602
al i phatic functional group, substituted or
unsubstituted, aromatic functional group or a

hydrogen; and "n" has a value of about 1 to about 20.
24
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