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CHARGE DI RECTOR FOR LI QUID TONER FI ELD OF THE

I NVENTI ON The present application discloses charge
wdioEaerss i n |iquid el ectrography, some chem eair/us2006/018297

mat eri al s useful as such charge directors, and nethods

for obtaining and using said materials. BACKGROUND CF

THE | NVENTICIA RGEDIREGCTORI FORDHIQEIE TONERS conmon

practice to devel gp_a har [mage by using a

phot oconducti ve FEE LQC@Fﬁﬁ@qﬁi}g{%@gqguct ive surface

| r t | &

| TS PRED! AEPNR0a R Shaifs s 3 AR SleBlftaphy, some
chemidelwehtepias usefniprsi ssiln gharpadigentors,ovmdmasbodsi for elyainimgand using said

carrier liquid is brought into contact with the
"ectively charged photoconductive surface. The

charged tonergReKGROANPUETHE INVENTIONE areas of
the latent inmage while the background areas remain

c e snany Arinting 6 vtgmsrat isrdogimqreprgctigsapaieyelpr athaglegny of an image
by usgrigg? (;)%lgyocgﬁ%l{c?g'e rs%ﬁ%#ey "fh%t 10‘% c&é?&%tw\é” stupfag{' % se{lﬁcetwely charged

I've sSurtrace I trans

with 4 adtemtt elediR@Ritic Yahp@hhdng 1ﬁhﬁgé hhd bmﬂstglﬂ@dldwtrbdtsl Zﬁehqmd developer
different ways for. formng the el ectr t ic late

compripiagechgreed toReR Brbickoptinra St T 63 b iniat aiagt with the
select-}l]—\w %Q&Jg}fd &}Bgtolcb lcdvd %\ﬂﬁ{a&oefhe( A Ged R)fn%f Igﬁﬂlcié% adhere to the

oner conprises a thernoplastic
image esan of thé yaitemt) inaezet Whilbdlsd badkground earbonsmaparcidao) és hardcopy

| so ref t erein a rticles nd ,a .
materi) € BORREDI 1§ GRS B ARioety G GO REGHLE LB to-conductive
surfaéeq{l%rrdéi?% taRdfESthal erdliiHRABE. SBHiaticBNSS Bls Methbd Gtili A \@fferent ways

ticles contain a colorant such as a pignent. A

for fouhmggbe diccteastasic, latantslmaga bh @d)h@wmcgptoc onoR B ﬂleéqg:érm maferial.

: ?a%&cgﬁg ﬁlgc? B%ﬂlg v?a]lI peg also r?tée}r%dkg%ﬁ%%ragse {n?}(' (ﬁ{]]tg}mgr? tc?mgrises a
themPE‘@@@r@ﬁi @odfberiray tM@ﬁ@ﬂtMohM&M% (o refedreditoGerein as

fect of the charge director. US 2004/ 0241567, the
ink patistsshsinder apnpRla Hiquid phedieinaliedd fie vaieh fip foner particles are

J
dispef 8 XA AP PiRich o COURPRR o FRIFTRRE, o

c ofhbha:vge digentdrs akso chiéedusharpei dmntruljagennmt laiags@ etggntofs also added to
di al k | f osucci nat.e.

the digprich sn o RHEY T 15 R0 drdEbBEdt 85 5t Fbeipegpigvant may

be adlBLRNRGLAAH: B SInB eB¥ct RS @RER difeRlcdt © to a net hod
of el ectrophoretical lY depositing a ferromagnetic
q§

el & 12081/ 08H1 67 eﬂp@ disslqsrisdof evhighg s theamiorate¢ detninibygreference,
descr%%s aqfqu & gevef(c;%e or 1mage %ormlng apparatus, and mentions that “[o]ther charge

mate

control agents to be used include: metal salts of dialkyl sulfosuccinate...”.

US 4,585,535, and its divisional, US 4,719,026 the disclosures of both are
incorporated herein by reference, relate to a method of electrophoretically depositing a
ferromagnetic material on a tape to produce high density recording media, and explains that
“[t]here are two apparently different kinds of charge directors. In the first, the charge
director in ISOPAR has a conductivity measured at 1 kHz that is larger than the
conductivity obtained when it is mixed with toner particles. Lecithin and barium petronate

are examples. In second case, the charge director in ISOPAR has almost no conductivity. ...
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"[tjhere are two apparently different kinds of charge
directors. In the first, the charge director in | SOPAR
woaso7aseenducti vity neasured at 1 kHz that is Pargse006/018297
than the conductivity obtained when it is mxed with
toner particles. Lecithin and barium petronate are
Bariure)satfpéresinaten(Bne) rdd calie of bistsiderdr géotacaatcopre; gramples of this
,| SOPAR has al nost no conductivity. ...Barium
case.”syl f ocucci nate (BaOT) and salts of blstrldecyl

? | RSHCEH ifols Al §aq%rm*de& hyltHeikgl-adfoeuccifyaidie $iosn sodium
of"various netal salts of

salts aff sametahg,dn- fredgscribed fiogtki $re: Clym tBeler M % odi({nd> 31-36 the
aiscopfp o7 viore TaRDr I b HET SR ec 0y osur e of whi ch i s

Ir g?lg%gl@?%llggls E}gf ge;lﬁtte) Ib()sl tsfl?&ﬂlﬂﬂﬁéeﬁy?ﬁiﬁfsudmnaiﬁarﬁi IS 6,669,984,
US 6276851968 5 206 965, B 106 s 6365695, DB g 2&%5@9 757,
us o5y EsE S 0 A0, B0, gty s R, g s

and Uga' ’5?65(% #R3iscldSufes o5 8ll 85 &hichrule iﬂSonpo?aﬁ@i E@'an byrr@ference
i scl osures of al | ated herein b
ref erence. “@&Rﬁﬂéfqﬁ®éﬁ$Rﬁﬁﬁgﬁ9§spect of somey
e?{[}lo%hg&rbtf%xﬁl chib® dREEBEN the PYARBIt idertion ¥ thelrovikidh @ff a novel
ovel arge director material for use in_liquid
charge kiﬂre¢tongnawpla1 for sys irchiquidistecyegraphic sysew. Ghage ditggiorsgocording
spect hav chem cal a t
e R e e L

are mBEWRS 8 s<vBAl Blearsd ditsh@cosPopanehidngd diffengnt dhdrhistrient
chem stries. A possible disadvantage of u5|

nmiA passéble fdispdvaniaes ef wsing ﬁgp@(@.lraquég@tsga S aSt q%grge director is the
possIBRRS A 51l BB o Rl o RBoP by PRl Ty Aictface of
the nﬂcapatrtlclleeSThla’ Imag lemd/ td diffbrdnviabliéfletienof tie aepiostits nesppnsive to

t he conponents resp e to thei th
o o U5 ot RSBy ) D e
comsE 3y A e R o it pnSs) Tty Ay e
the l(ﬁlgeem?ilg;iraoeargstlcm@ﬁthc tenis dn@@orandtrhﬂe%@dangl@g@id%Elfnaﬁquahty
refl ec i.n i nt
e b cuRrEaTt oAy PRBeE Ehidt qheBll sbafit PhEhake dircctor
comﬁbﬂ@ﬂtgﬁa‘}l bE Gk OF tlfé@ﬂiﬁ@@@é’stmbém&ahbacﬂds aad dieré¢fore, dteaherge director
descri bed drawbacks and therefore he char ge dlreca
concmﬁm@emm #he enriemliquid mexyle easily icgatrel ‘?ﬁlaf/*ntl gessfigje advantage is
) cal
cherrg%a Bta 111{5)5811&11%”%%)&8 r ofnk? ﬁnﬁﬁj%/ gﬁrktrgtgfril 1??1;1 4 %gper St on
I MViahe pHO6ESS chah@m&lr@tor@ linchude ec«ttamlgmenm trased om soybeen exfeact. Such

a conmponent based on bean extr.act
prior art c}qegrge directors may suffe ¥rom gradual 1rrevers1%ye adherence of the soybean

extract onto the photoconductor surface, which may be reflected in lateral conductivity on
the photoconductor, resulting in degraded print quality. Many non-synthetic charge director
components are highly sensitive to water, and therefore, the ink or toner comprising them
may change its conductivity upon changes in humidity.

An aspect of some embodiments of the present invention is provision of a charge
director material comprising at least one micelle forming salt and nanoparticles of a simple

salt. Simple salts are salts that do not form micelles by themselves, although they may form
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prior art charge directors may suffer from gradual
irreversi bl e adherence of the soybean extract onto the
wohoi7asemwguct or surface, which may be refl ect eBCTHS2006/018297
| ateral conductivity on the photoconductor, resulting
in degraded print quality. Many non-synthetic charge
a cordlifteioglles owjthnenhiselds dotmigh| salts dfisi tans ecanstrogiingr thegngre all

t her ef h K
hydroghilic. is%éﬁm'i%e@'ya%m%ﬂf%%%ﬁé&a g G GoBle R FORAPS cot
Ba'™ ﬁ é S 2’:‘3 ggﬂg&@f Iénﬂlfoniuhﬁ QY. eyents o Aveol?,awoi% HPO, ,H2P04,

arge diréctor materi al conprising at
tnﬂuolrcmsﬂateom&i’ﬂl@gel I e formng salt and nanoparticles of a

ngplilaég’a ﬂglg%l@?g ts% ?%% u%lﬁ f a du{i%a e%?eo %?tsuéc%l@amd In

some EﬁBodIhféﬁis' FIh &Ml BnteonHiadhafyel difedion mﬁéﬁaﬂ is bekﬁof zmndac hydroly51s
constructing themare all hydrophilic. Non-li

produeix @iﬁ}ﬂhee@leﬁ@r VEaild asloohelicmtogne’ of hydlrobisis Bay glg t%?fgt% and in
some casgis evptl %82?f§1 %n% bl 8@ ]éﬁ) h&%&f}%ﬂ%rég%m‘éaﬂ*% d highly

advan?dgb&hél@nf maf&érﬁb@hmaﬁtié Wih};@ﬁeﬂtlw e@phc hpddolysis plhducm; eppdae in the
ormng salt is a salt d t

charg GTEEtor WO GEHER IR RRISLYS e RS GG e A frgnce of
amdw%ﬁ%&l&@é p?)%fu%ks elﬁ%febs%s ftﬁee&v\ﬁémé%'f GhColysl @ikattdrSlengthens its shelf

ester he al cohol i ¢ products
life, aﬁﬁ ninydicoteyss the oiargd élrmbbrmeaﬂ‘emty m'idmllldltz onb toCIPEEesDi BRERS.

bg}gg}; Ifige?{)ofbsg%i,ﬁ eglyﬁc{ﬁ%galﬁgﬂf @6 élb\(fél 1 tg% éléce%le%%ﬁg &8t is of the

genergm%?lﬂhms' whBRIRT isth@e@t i fischdyallente/sf B, pndMBt A ion of the
appear in tthe charge di rector material as result of

generhlyidroilpdDs, or because of any ot her reason. Absence of
the chdlye averaPCRIHRQREOITRLIT IiTe. and my
wﬁ&‘éﬁﬁ@‘éﬁofk@aﬁ@aﬁgﬁarpﬁlkﬁgmrp sensitivity to humidity
and to sone pignents. n aspect of so
ofIntan@xplﬁp]@m pl@hodl{rﬁgt ﬁl-‘ilﬁ‘c arge $UscHr ﬁléatgnaz} {s ﬁgﬁs{z cl}aﬁaecttenzed in
o Rl HESPAL 143 oAt bt
R, andIR; is hydrogen.

In some embodiments it is also advantageous to have the charge director material
free of the acid HA, where A is as defined above. This may lengthen the shelf life of the
charge director material, increase its charging capability, and improve print quality.

In exemplary embodiments, the charge director material includes micelles of the
micelle forming salt(s), the micelles enclosing nanoparticles of the simple salt.

An aspect of some embodiments of the present invention is a method for obtaining a
charge director material from a metal salt of dialkyl sulfosuccinate. This method includes:
reacting the metal salt with a strong acid to obtain a dialkyl sulfosuccinic acid, and reacting
the obtained acid with a strong base to obtain charge director material.

In this method, one may obtain charge director material that is free of acidic
hydrolysis products, by using a strong base in smaller amounts than required to react all the
protons in the system. Full neutralization may be achieved without producing meaningful

hydrolysis by further reaction of the unreacted protons with a weaker base.
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(1) [R-OC(OCHCHSBOC(O) - O R2], wherein each of Ri
and R2 is an alkyl group. In an exenplary embodi nent,
woher7ahersge director material is further charaeCemisz®d018297
in being substantially free of acids that are of the
general fornula (I? above, but one or both of Rl and
RPoi isapyetr ogpeoducitiliyoad thembwdhaderit snayt be sidxjsgble to workup the
advant. 0 have.th e rRGt
sulfocslplq ﬁgg g)@? }1&15 Wargtlcg grbgasg u?ill r@i Ol{ga&eq]h agtrofr]lgea%ld are
remove@ HERE thd PReshalded. Tt @a@iurpﬂﬂﬁnglb&b@ﬁi ﬂiat e@hpdiunds obtalned this
material, increase its charging capahbility
way Warpipooe chradigeiars: iy, 1mm0‘é%<§hﬁ§gl§gyltéﬁﬁ’8€ﬁﬂﬂﬁ 9 saddmeothemse
prov1cf,:ﬁ Hg’cfpgglc eres(r:rfoﬁ; S 1r ' ?’Jlt 'tﬁ Cl!hgd rlnglga?g %eglfOﬁg}ﬁidﬁmnally or
altemétﬁfé%g akd fe@bt@éhf Witlﬁtt]hmbﬁle lmdyebesedmed At ms:be ptescxtcesxf mpother ionic
i ments of the pres ventjon i.s . a nmeth
subsani GG n o ARl BRIOG LRI FF e e T e ase to
prov1c9efthgk19111%>éhh $&l fosuccinate. This nethod includes:
e netal salt with a strong acid to obtain a
dil ek pinbedinieas of theningemming narmpdrtm@(ﬂw pepvided iok stpbibiged state,

acid w, bas to o di t
orn i & et R R s SR  charge
Afrgﬁ{e? ras e(fﬂ &md @ﬁpooﬂﬁnd‘n[seﬁf @he PEdsihtCinRusticn )§aSmeth0d for

uct s, using a strong base in smaller ano
obtalrtlhgn chage ldrre@ton watedalchy twnsmetpblapen tnoprlas selierb 13 R%fﬁ%ence ofa

neutralization jeved wi thout producin
nano B’@Eﬁ CRGHSF Wléla%fl%ﬁﬁgﬁ% Sgﬁlﬂlr%:éﬁl reaction of |Ot he )
u O(Iﬁiﬂldﬁr% dQTE of @cﬁﬁ? Mnﬁbdlmei&ﬁadgethe pasentTiovémiondy e liquid developer
reproduci bility of the metho it be ad bl e t
compyising shateraliteior Srdqril & acriianes Wit t nﬁ%/ pregent é%‘léf?@ %‘te%emplary
emboﬁmtf&ﬁse éhe%ﬁ'(ﬁgr e@ﬁ] e{?ega Iegfa%@ﬁnatdﬁ&%e@ﬁi ds@afent no. 5,346,796,

. It was surpr|S|neg
the dfselmeﬂtetdfatrhmbnpmmx:tmraibd aemadby héferonas, with @ qhetge director of the
charge. dire

MO AT T
with %I‘Fé % egéhtltyh&scﬂegd &ﬁ?éeg&r@tcﬁeﬁﬁé) FounAd@i hdvenahhyy advantages on the
rnati'vely, the reaction with the base may be

develoaer;] thet voatpreperedh exastlasaoseming toa st Hder Aiteass d§%5a‘ﬁ%9§gf°und
ther tha met al

pnntéaﬁaltmq,gg@ wWith S ﬁgeissal %glfov 4%&%'16&%%&%’?‘%&&[&@@': lel)rthermore a

0 provid
liquid ABRNAEHr | F1 (RS inventiom velhidil tertainfa <tdmstannuﬂmpart1nl,e charge, while
nanoparticles are provided in a stab at f.or
printingd oW rroEerage {APLESHPRSN| el Hieals 8y ?"a ’é OE | Wifly f gprior art

char%hcﬁfg ot her aspect of sone enbodi ments of the
resent i nvention is a nethod for

Another aspect of some embodiments of the invention is a substrate printed with a
liquid developer that includes a charge director according to the invention.

There is thus provided, in accordance with an embodiment of the invention a charge
director material for charging a liquid toner, the charge director material comprising (a)
nanoparticles of a simple salt and (b) a sulfosuccinate salt of the general formula MA,,
wherein M is a metal, n is the valence of M, and A is an ion of the general formula (I)

(D) [R;-O-C(O)CH,CH(S03)C(0)-O-Ra],
wherein each of Ry and R, is an alkyl group;
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obtaining a charge director material by
transnetal lation in polar solvent, in the presence of
wea 20neogearti cl e source, such as a partially seCuhiSe006/018297
salt. Another aspect of sone enbodi nents of the
present invention is a |liquid devel oper conprisin?
saidhange ditectoe haterishbeing atibstantially dred af eeidaiof et gegeral formula (I),

Bt BT O PSR, ORI S
ot gisgyﬁg 1% the disclosure of which is incorporated
}Ea @ ef'erence,

erelrn W th a char ge director of the .
pThaens furheznirpuided,dipl aneprdgnechwith ey eaberlimest of the invention, a
ntioned . he reference,,The, deyel ' : -

chargq TR otfser QBB B GR L LR A tesllr Ty bR comprising
(2) nafSYAYHAEVGITY A8BR QN (H) e femalcene fordiag subaanps, dpmpedifosuccinate

exactly according to the &{J or art. |t gave | ests .
salt ofbthe legnasantorprlaiyidng wheteiydsis g mstabHpisfhe valggessol Mpgnd A is an
ionoﬁ%ﬁoved:%ECh Ig@f wat er -sensitive. Furthernore, a

P

I'eq%ﬁ 846V EM of the invention was able to retain a

const a(m) [RPO-OEOIOHICE(B0a)Q@)-ORzl.e printing | O\E/]v

coverage inpressions in a nmuch greater nupber than
wheregbgash 98 &1 AR Ra38 el P03 AL E@é‘ e Wﬂgﬁmﬂ%’e’?’f“"“aﬂce'

a rggr‘tf temt%t)dﬁﬁ)éﬁ‘? of gt%oﬁixlvﬁiﬁﬂﬁ? 11 selbisd tdegRtfbARink Tofpound is basic

substra wth a

e printe i qui d devel oper that
bariuh petromies a charge director according to the invention.

There i,s thu rovi ded, in.accordan Lt h .
i TRt RS BRSPS BB g g pgemor
fonn‘ﬁé_)HAQhar ging a liquid toner, the charge director

material conprising (a) nanoparticles of a sinple salt.
al a lsbadiunt of tecinventions gie cheree Jiesctns Tastemial opypgipes micelles

. wherein 1S a s LS t.he valence of M and
of Salg@ﬁr‘]l‘sfosgﬁ‘”fl%ﬁ S%Mel%%%sm n%té(?g 19 %}rt%%ﬂ%a (ry (1)
[ Riptionfi(R)ika &89 6 Qid Quiddhsticidseis €06 nemahless. Riptmnaly, the
R2is an_alkylwgroup;said charge director materia
averapeifg ot paioppdiclsy 1§ 7 88 YL ds of the general

ng ! @adddmetNG Bk BnRRGoR 2B WilkpRf salil haANHcdféni lected from the

ydrogen, and i only+one of themis hydrogen, the .
groupotdiBisting odMgl k ¢ gBalfp NHiheteg-tivgylf ammbiaitmp Lo viagd ] i, pr from
any S@ﬁcor dapce with an enbodi rent of the invention, a

&FY® 8¢t or material for charging a |iquid toner

t N shahgRidEfeFtRE iRhesH, ahid Id &iltihs (a@)anion selected from the
nanoparticles _of a,sinple sa first mce

grouff consistigg SBELANEO: PPy Hé’@lf?f;ége‘g} a@gtaee, élaﬂvore%cefﬁul%% (TFA), CT,
e 950G S PR G AR By gy, L 0 1 L,

(Ith an embodiment of the invention, said first salt is selected from the group
consisting of CaCOs;, Ba;TiO;, AL(SO4)s, AI(NO;);, Caz(PO4),, BaSO;, BaHPO,
Bay(PO4)s, CaSOs, (NH4)2COs3 (NHg)SOs, NH4OAc, Tert-butyl ammonium bromide,
NH4NOs, LiTFA, Aly(SO4)3, LiClO4 and LiBF,,
or any sub-group thereof.

In an embodiment of the invention, said simple salt is BaSO; or BaHPOA4.
Optionally, said simple salt is BaHPOa.
Optionally, the charge director further comprises basic barium petronate (BBP).



10

15

20

25

30

(1) [R-OC(OCH 2CH SABO(O -G R2], wherein each OFR

1 and R2 is an alkyl group; and (c) a second mcelle
woanimagegsubst ance. I n an enbodi nent of the i NPemUISLNE/018297

the second mcelle form ng conpound is basic barium

petronate. Optionally, the charge director material is

sThat dntfirsidr yorovided, dh eanordamca with taheerglecnhmalllt olotheLingention, a

chemigpl 'rlggtteggln ﬁ%}qg&sgllagneng%ﬁ)ﬁ%rm %SS 0 mé% i) Leo eggé oaelaang fhicelles, the

micell§H b8 Dah&aS it ofeN Sk OB UMD sSRirthtd) SNOPREL thah @8-2-ethyl-hexyl-
g%tl oﬁgﬁqﬁ% t he average gflsze of said nanoparticles |}é g
sulfos@@finaten or | ess. Optionally, the average size of said

nano les, is.2

SR b Enk sl B S OPRETRRA bl
whereirh R1°9{OH An&AN HieS bdnikd a8 for M3 ff@renCatiad, MBaut s ahlbdhion, p and q are

tert-butyl amonium Li+, and Al +3, or f

stoichiuietge qufﬁcln@ﬁs dlost ensuie slecisplornlanshf Bre eafiqi\‘r’é??ﬂnoeﬁl, acid Ho

has ng, B’F?g‘i’% P n s%%tgfp g"r:‘a alp Qﬁféﬁﬁl%@ Qﬁﬁqe EélP {9 BQ‘?PG% QRionally,

the snﬁ‘p"l@tsalt & BACO] hndoat Qa@eioaﬁeeof(tﬁd,:ﬁu)cellét inclide b,asﬂ: bariGh@étronate.

and Ti O3 4, _or_ from_any ro h f. |l
C PR HIBR AR odh R Sppiita plkvt 508 Ca 1 i o

" Ba2Ti
AN, AR A I RIGRASRY 0 CRs SRED, Baz Tl &
?ﬁﬁﬂg%ﬁ Salﬁaﬁmatlo(dﬂgﬂ)gzoi@ls im@m—@pgg@ﬂy, M@h@hatlc alkyl group
i brangtedopptnalReren ks Bl Eighb dny vt SRSt Beineptmpre then 6

carboh Btodiy. enbodi ment of the invention, said sinple sal t is
BaSO4 or BaHPO4.

In an embodiment of the invention, Ry and R, are the same.

Optionally, at least one of R; and Ry is Cy3Ha7.

In an embodiment of the invention M is Na, K, Cs, Ca, or Ba.

There is further provided, in accordance with an embodiment of the invention, a use
of amaterial according to the invention as a charge director in liquid developer.

There is further provided, in accordance with an embodiment of the invention, a
method for obtaining in a polar solvent a material comprising (a) nanoparticles of a simple
salt and (b) a sulfosuccinate salt of the general formula MA,,, wherein M is a metal, n is the
valence of M, and A is an ion of the general formula (I)

(D) [R4-O-C(O)CH,CH(S057)C(0)-O-Rz],
wherein each of R; and R; is an alkyl group;
the method comprising:

(i) providing a sulfosuccinate salt of the general formula M’Ay, M’ being a metal
other than the metal M and n’ being the valence of M’; and

(ii) reacting the salt M’ A, with a salt M ;X in said polar solvent in the presence of a
the simple salt.

In an embodiment of the invention, the solubility of the salt MA, in the polar solvent
is (a) lower than the solubility in same solvent of the salt M’ Ay, and (b) lower than the

solubility in same solvent of the salt M ;X
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Optionally, said sinple salt is BaHPO4. Optionally,

the charge director further conprises basic barium
woebianetse (BBP) . There is further provided, i nPCT/US2006/018297

accordance wi th an enbodi nent of the invention, a

chem cal material conprising nanoparticles of a sinple,

saptiowilly] dredadtionnofcibbisels MiMe withcibe selé M pXpid garrigd Qut in the

e s nstagle. Sl b o QB EESEE! GraldoShig e mone,
Tert-bH}? r%&f&g&m&&%om% I\ﬁ?lmbm?_%hhl TRate, HEFGEPENA0;);. Al2(SO4)s,

-.paq, rein is a netal the sane as or
Cay(POu ) fleCt0s artdhlaBFyY] a is an anion, p and q are

st.oi.chi ric coefficients that ensure el ectrical
bgipgﬂ%aég’gglﬁh@%é’lrélbéhd wherein an acid Ha has no
pb‘f)ﬁ@ﬂalwgﬁe%% %gﬁr SoTedt 8¢ methanol lwateptor erigtury theido€ si npl e
S a .

al't is _ tlonall%thesirrplesaltis BaC8 . . .
all aat embadimesbraf Bte irventiens etheeabipied (ehardsa ditectgh parial is

bred | et el
subse LR fr oo bt AT, “"Cach OTRL and R

I ndepehEtOICIO§CH,CH(AG; MW(RYHORDpt i onal I 'y, said

al i phatic alkyl group is |inear, tionally,. said -
wherein pmeit hath af Ry ﬁncg%w Yﬁ&ogs?,aﬂ*ﬂg%%‘} ept Pgﬁﬁ% ‘9?1-‘/@‘858“’ the other
. ' [ c al kyl group includes a linear chain of nore
'8 an%ﬁﬁ%l%?@ﬁﬂdar bon atonms. In an enbodi ment of the . .

i iy e teibodinRht afitheRBventiont the abtaieed dprgeodisgoter material comprises

. Jleast gne O Rl and s C13H27. |n an, enbodi nent of

micelje§ o1 53{¢ SHEGYRCIRALF §alﬁﬁ?°?%}n@}g@°%&d§a. There is

f uifoRels RFAY sedidel NinPS&eFEARE &/ithl doher@Bodineadofraiet inoéntion, a

the invention, a use of a material according to thf ..
methch emebiteiningsa anateriel rompiistigt 6) nppppRTtplesdoldavinplseelt and (i) a

There is, fupnther Vi [ r it h
sotfogfigoerane! B Enet] VLR yREERIATT Sty B vatence of M
and A2iskaliek oSk werdraleformilani)al conprising (a)

ticl f Il |t b
Sl oo DR 6 QU IR RNET R £ of mil a vn

L i W ' i | f M and A i
RISy 1 75 o W e A
the rhéthed2duyid)sir@ CH( SGBI C(O) - O-R 2], wherein each of Ri

o) o B I ISR AT e e

otherth&¥he nMtal AR 12RY nabEBE Ble v MGE of kAN the metal Mand n’
bei ng the valence of M; and

(b) adding strong acid as to obtain an acid HA; and

(c) adding a strong base as to neutralize 30-85%.

Optionally, the strong base is added to neutralize 50-80% of acids.

Optionally, the method further comprises:

(d) evaporating solvents to obtain the material in solid form, and optionally
performing an aqueous workup on the solid obtained.

Optionally, the method further comprises:

(d) filtering to obtain solid product, and optionally performing on the solid obtained
aqueous workup.

Optionally, said strong acid has at least one proton with a pK, smaller than 1.
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(ii) reacting the salt MAn' with a saltMXqg in said

pol ar solvent in the presence of a the sinple salt. In
wano@gnbedd nent of the invention, the sol ubilitpCcofustive 018297

salt MAn in the polar solvent is (a) |lower than the

solubility in same solvent of the salt MbAn', and (Db)

| Dhexe i$ Fanthdrheogidbd;binl aopyrdames‘é{lfb aopwbediment phghe invention, a

methoanafjph%ﬁlg { :Q}cl)%%lﬁ!s%q‘(h?t nglaqfet Ctgclarge %l%rrﬁﬁlﬁe br@%ﬁ%ﬁgﬂn a reaction

mlxtuﬁe %HEP&E Makta aRtLCKked dif MTbAACW thelCodeHee 6%)%@ and q are
(N 4, NH4OAc, Tert-butyl ammoni um bromd

coefﬁubwtmcmat Bavics ihdfi MaXaisesleatrivatly baipraad) and Aq iy as@&ljﬂsound of the
gener%u@%ﬁti Li 04 and LiBF4. Optionally, Xis N3 , or

onal Iy, said polar solvent is nethanol,
wat er, (I9IR FOXCO)EH, 81808 )C(0)-@Rgnbodi ment  of t he
i nvent i on, the obtained charge director material is
s ihsteinRi 311145‘2#1%3@@(}'6@0&’@%5 of the general formula (I)

themé}h%‘%%ﬁ%i .0) CH 2CH(SGBOC( O) - OR2], wherein one or

ind R is hydrogen, and if only one of them
i sa)podidigen, sulfosucataer sills ofitheagdngtal doouyga MiAanwherein M’ is a

nt of ,the inventign, the obtained charge
metal@ﬁheéglaar ae &r therva % 5 mcelles of said

gl!w)% CL LB L a8l ha®iRE 03640 oRd il NaiRAhAC €10 bbRIE A first
her provi ded, In accordance with an enbodi ment

reactmrﬁ nnmara ontAming o Sulziometahd@fﬂmge@bltabfqmﬁbﬁ HApat eri al

c ti.cl f

SO kAR B s LA
&y Edlcﬁn%ﬂ cdetoiliabd amolist MhBas‘eSd/I@DH%, aft thd pemsehcd ofSan ionic

an ion of the general fornula (1) (1).[Ri

substangey m@@n o-Roqnd T9elie IMHEN COR NN el gfpral of the

#¥! e nethod conprising: (a) providing a
gener%f succ‘i’ nqufédké’alt of the general fornula MAn', M

b@m@nallﬁ%alpreddmmmddambm afectast iVsaeidthat thee ph‘rguleﬁechemlcal
el 55 il it RSP SA D 50 B8 VE-ERBE L B o
and R’%QS ﬁy’st%bgen, and if only one of them is hydrogen, the other is an alkyl group.

Optionally, the predetermined amount of base is from 30% to 85% of an amount
required to obtain a neutral second reaction mixture.

Optionally, the strong acid is HoSOx.

Optionally, said ionic substance is an acid. Optionally, the ionic substance is HaSOq4
or H;PO,.

Optionally, in (b) substantially all the sulfosuccinate salt is converted to acid.

In an embodiment of the invention, the method also includes reacting the remaining
acid HA with a non hydroxyl base. Optionally, the non-hydroxyl base is triethyl amine,
barium isopropoxide, aluminum isopropoxide or mixture thereof.

There is further provided, in accordance with an embodiment of the invention, a
method for obtaining a charge director material for liquid toner, the method comprising:

(a) providing a first micelle forming substance, being sulfosuccinate salt of the
general formula MA,, wherein M is a metal, n is the valence of M, and A is an ion of the

general formula (I)
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Optionally, the strong base is added to neutralize

50-80% of acids. Optionally, the nethod further
woanpridess: (d) evaporating solvents to obtai nPCNAIS2006/018297

material in solid form and optionally perform ng an

aqueous workup on the solid obtained. Optionally, the

met hod (f) R{-0e€(@IHyIKEE: )CM)-®iRad.eri ng to obtain

sol i odu and i onal I perform ng on the solid
Wher%tb?%?‘r?g ﬁ&&%%\ﬂ?ﬂ%w@ﬂl onal ly, said strong acid
"@) Q&dlﬁ? 3§ UhO TR stPIeBB fihihgasubkRnsdTRbhdpartidlé@nof a simple salt

here Ts further provided, in accordance with an
stabllmﬁdbbyiaﬁmmdmﬁlcellmfomvwbﬁmncea net hod for obtaining a

teri eneral formula MpXg@MH®n in a
Z%PIPP%:Wﬁ ge a&ﬂﬁéﬁ%ﬁ?gM is ametal, X is an anion,
N Qptioh gy, Vied K61 Miicellt faifn@PsubRthnte arbasmaﬁﬁmqjeennae
that ensures that MoXq is electri caIIy bal anced, and A

|§)Ri10@@1ﬂm&@¢1d0fd?~1 R e ge piphatisalila (1) (1)

d R2
a%%néiﬁ%)zj S, rret%&gep%nﬁegdrﬂysllg\ﬁ%&i 5"}(g:lO\allindi ng gre
s@ﬁtmumlm;amq)lﬁab tlkef istlineargeneral fornmula M An',

wherein M is her than M and n' the val ence
ofonuonal(lb)tbwlr@aac §§<b’bﬁg’raél‘?hﬁ£ having at | east one pKa
t Q%Elll%qﬁ@ aﬂ'% 3?19 a (ﬁl peobipibs 4 §ACHICARINBOHhAHE Shan 6 carbon

al ni oni |d of "the general formula HA
atom{.c) wor ki ng up the obtained reaction m xture to obt a| n

st an and.(d ddin pr t

TR N e LRk P T
Sl{ﬁ%h%ﬁﬁ)%dnﬁeinbpﬂﬁhhaénﬁoﬁ MasMadK| eaatd, @mam xt ure
contai ning a chem cal materi al of the general fornula

W@W‘HY’ MptsiNnal |y, the predeternined anount of base
zﬁtullgg g(f ]fnl?}l{] Sf ﬂﬁet ]%k'g%&&g Iﬂ%ﬁﬂﬁﬁhaﬁtcgﬁérﬁg?lééed om the group

ree e general fornu
conm@ﬂnig oiVW[gfz‘;‘Cﬁ”QB 2oNHRQUI', ahd BT anﬂoiﬂ?anysubﬁgqungthm;eoﬁnd
if only one of themlshdrog t he other is

orleueh CupedoR) Py hecfgens adicri MR 667 o 408 Hie aroup
conmgfé%%isw s:t 233% 612 apd Q‘i@}’m()r fr@ﬂlbﬂn@%qblg‘i’o@ﬂ‘léﬂeﬁf a

gcond react| on m xtur

Optionally, the salt is selected from the group consisting of CaCOs;, BapTiOs,
Al(SO4)3, AIINOs)3, and Caz(PO4),, BaSO4, BaHPO4, and Bay(POs)s, or any sub-group
thereof.

There is further provided, in accordance with an embodiment of the invention, a
toner comprising a carrier liquid and toner particles charged by a charge director material
according to the invention or produced by a method according to the invention.

There is further provided, in accordance with an embodiment of the invention, a
method for obtaining a printed substrate, comprising printing said substrate with toner
according to the invention

There is further provided a substrate comprising an image printed with toner
according to the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary non-limiting embodiments of the invention are described in the following

description, read with reference to the figures attached hereto. Dimensions of components
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Optionally, the strong acid is H2SO4. Optionally, said
i oni c substance is an acid. Optionally, the ionic
weubwiiamse i s H2SO4 or H3PO4. Optionally, in (BET/US2006/018297
substantially all the sul fosuccinate salt is converted
to acid. In an enbodi ment of the invention, the nethod
and fedtwes ishowudesthe dhptrésgret thoserr painiity fo convienionre [ng clarity of

non hydroxyl, base. .Opti onall h - hyvdr oxyl base
preserfgiapr gy Totgitemeining Fe 1 s BT Lt hum
| $RR! ARPAABoRT cHEtSt T Bethbey &af prodileing o chalrgy tirestor compound

provided, in accordance wth an enbodi ment of the
according émexeoyplary embodivaentoe! thotaemioly a charge director

erd al for,|jiqui (G i.Si.Ngl:
R L
prepaiedlsbes g thahr el des@fbet veFige hessalndtimnmflpardefiincid titrated with a
wherein Mis a netal, nis the valence of M and Ais

strong:hpse grting therrharge daestor PSPFaeR: @ng (1)
[ R1- : i . -
i ?}%;8 %%%@%%%ﬁ%ﬁn%%@h%@% Fbr giﬂjrﬁ%g?? (Rl that

includedr & clgirgu hiiteatoe emntariglpacdordingstookome sémpddimeniist of the present
. stabilized by a second nicelle formng substance.
InvengpR.i onal |y, the sinple salt is BaCO8. Optionally, the

sec T ATCED BESCRTPTEONUDS TP PLA REL M BODIMENTS

petronate. Optionally, each ORL and R2 is an . )
alli piderite baftéyindeandghainventiemaend & e hovy itppay be carried out in

independently is - 25 al.kyl . A onal Ly, -t :
practige.; At iXTaP ef"goﬁgheélgsr Wﬂgﬁ’ﬁ %e%‘l&*‘% ﬁ’{ ﬁéta%ﬁ%gﬁ%?ffeé’ as not-
limitiak ¥¥dmplss Signched. Optional ly, the aliphatic alkyl

group conprises a linear_ chain_of nor han .6 carbon

atlorige fajseviapal Rys ured taripopis dirbistifreybufRsucepate grigm apd OT is
used ?oﬁggr}ﬂ% ?#c%l@%%ﬁn% é@éﬁ Efé‘? S(g?elgghoc%ﬂo{tﬁi%gﬁ%ﬁo?% 'i‘%l:ited below
was ISOPMR-LI (Bxaon)codlediotientvisefmdohienedavent i on, the salt has

? "%%%{er%&pq}%{cfiqte?egs qr:{glrﬂk%) Iglgye%g.lg g&&r% %Ig ﬁ%sl_ %?rggéus'\ég if th%aﬁeld. It
may titt@ﬁc?e?ffor instance, rinsing of the worked up material with water, adding water
immiscible organic solvent, separating the phases, evaporating the organic liquid, adding
another organic solvent, and evaporating.

According to an exemplary embodiment of the invention there is provided a charge

director material that includes a micelle forming salt enclosing nanoparticles of a simple

‘salt. Tn this embodiment, the micelle forming salt is a salt of a dialkylsulfosuccinate other

than di-2-ethyl-hexyl-sulfosuccinate.

The nanoparticles of the simple salt are preferably particles of sub-micron size.
Particles having volume-weighted average diameter of between about 2 nm and about 200
nm are preferred.

In an exemplary embodiment, the micelle forming salt is a salt of a di-alkyl ester of
succinic acid, and the charge director material is free of hydrolysis products of the di-ester.

A material is considered free or substantially free of a certain compound if this
compound exists in it in amounts that do not substantially influence the charging capability

of the material, its shelf life, ink charging stability and/or the reproducibility of its

10
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In an enbodi nent of the invention, the salt has an
ani on selected fromthe group consisting of SO4 2 , PO
W@ 20076862 , and Ti B 4 , or from any sub-gr oupCT/US2006/018297
thereof. Optionally, the salt is selected fromthe
group consisting of CaCO3, Ba2Ti O3, A12(SO4)3
produémqmc@qamtaawdlycam( paeyaly Bades, thEate@empengd Bepgtitsey g0 more

tan (%, B e 5 @i T AT GG e R 0B oe

t QNREs BRAPOLSd Bt it %ol 18fdrdliysibipfoduiatt the Bbrehey bapabﬁﬁy of the
charged by a charge director material according to

chargg direstor fribent prodaverthapyhay Oﬁéb%%?anea%l@égeddlﬁ%ftqrowtﬂh 8o hydrolysis
prodt.wf1 5 ﬁxgte% %Bfr S‘?r@d[rg'lg%lg pﬁ%&tﬁ%%ﬁsgﬁd&gﬁt‘% tﬁ‘f u@ﬁ&‘f‘?n charging,
while@istdnae bfatibup 8Yothedcaish ferchtupe direator tcsbmaptmaﬂy mng—effectlve

said substrate with toner according to the invent
Theras PeRlAnh @bt dbe DTS SRS Wotfr §Lr faala MA,,

Wherééﬁ?gﬁ %Eg%kﬁgﬁ_}'ﬂa\f}ggg@ 6F Nf"%ﬁ@ hdi g ﬁrp%fgcﬁg ggﬂé‘t‘ﬁ Fhin@ila (1)

non- | i t{RR- é:@)ﬁ[ﬂﬁ&(ﬁ@;;d@(@}-\@ -Ralvention are

?escrlbﬁ fhg (ﬂgfol vvlnggl description, read with

WheheEy e 8 2 {%ached hereto. Di nensions
Irpfh1§ CHIBOMGI NS 3tﬁ€’ ab AL HieBSorel MRtk mlyﬂf&_slrsid gtoidasts air€ of the same
chosen primarily for conveni ence and arity of

genergl mﬁtaeﬁ)l, bt witllatdeast are o canslsRa haige @rbhxdfageél In the
ache I h
P S G e e L Sy LR o e
sulfoﬁ?é%mI@Aywﬁél’@@dism@rdteﬁnéﬂfabbhe i nvention; Fi g 5is a
aph showi ng charge particle achi eved w

d| T}@CQ}@fgq ﬁaqctqmgatgp@ Fpgp(gémgct@ dh%e@h%gﬂ%? Wé‘g r}g&n%eto include
miceﬁgss&r tjthQ gﬂcél hglntglsaltaﬁ%é HIRES hRgkies ( (ﬁ'ea[tqgem st @f them) enclose

rong base during t charge director
nanopatrecias af thewimladalEi g. 6 is a schematic illustration of

Do e BT PR g S a2, WM e

enRodhMRM §i-fkylt BRS8N AN bt contains may be the same or
different, and in exemplary embodiments have from about 6 to about 25 carbon atoms. The
alkyl groups may be linear or branched, and may include cyclic portions. Each one of the
alkyl groups may be aliphatic or include aromatic groups, either as part of its backbone or as
substituents. Each of the alkyl groups is optionally substituted, and non-limiting examples
of possible substituents are halide, such as F, Cl, Br, and I, hydroxy, Cj.¢alkoxy, Cisalkyl
sulfonate, C\.¢ fluorinated alkyl, CFs3, and NO;.

Alkyl groups with linear chains of at least 8 carbon atoms, whether these chains are
substituted with shorter alkyls or not, are preferable over alkyl groups having linear chains
of up to 6 carbon atoms. For instance, in concentration of 5 mg CD/g solids Ba(TR),
charged toner particles to particle charge of about 350 pS/cm, while Ba(OT), charged
similar toner particles only to about 50 pS/cm. With other metals, the advantage of TR salts
on OT salt was even more pronounced. The TR has a linear chain of 12 carbon atoms, while

the longest linear chain of the OT is of 6 carbons.

11
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DETAI LED DESCRI PTI ON OF EXEMPLARY EMBCODI MENTS | n order

to

better

woayo7haomsar ri ed out

enbodi nents wl |

in practi

ce,

understand the i nvention and to see how it
some exenpl ar pCT/US2006/018297

be described in detail hereinafter,
as nonlimting exanples only. In the followng, TR is
uFealsle t lo belemosemedaritxs sthe .ooa«h;thuy oseasuiedavigh apingrehargg director

oty o 950850 o R LM BAEF LA, oot v

sulfatd éﬁﬁ%dhhélﬁwm)ls fHABbesS ndbiIRy fiEmorgnt | oned. The ter m
up refers herein to agqueous workup, as this te
Tablei Is :Qiseging rchmetensmsdwnhtmmysalﬁscqfu% arrdoTRu @Qm@n@érge director
nsn f the worked..u with water, adding
mate%gPeérr Hﬁ'is%lécgbf%ﬂdrg%gﬁe&ngpgt/ separating the
phases,

evaporating the organi c I i qui d, addi ng anot her
org ni c solvent and evapor at i ng Accordi ng toan

exelrﬁllaﬂ(ynleﬁﬁodl ment of t he o

YﬁU@‘ﬁﬂ%%lt here is
Micelﬁ cel A e

rged tor—grerTal at—1mn eS a
for nlLﬁg sal 1 bencl 0s gg nanoparti cl esbg‘fEj a

formifig MPps/cil t | pBRent hi $ enbodi pent, the mcelle form ng
salt is a salt of aj|dialkyl [

sul f osucci nate o
salt di - 2- et hyl - hexyl - sul f osucci

_ nate. The nanopafticles pf
the pte s$ghtare|preferaphyzpartighes of [ $§b-m cfon
KOTSI ze.%g’artl (ﬁZs havi

ng vol une-wei ghted aver age
KTR dI anreper of |Bet ween|gbout 2| ng2and aB®ut 20016m are
preflerred. m an

oeanl l A

TBerer pione

ry etbodi-nen
Ca(OfYr 1i68g sal t ster Succi

ni C

; 205 a sallf of a|dPlal kyl
Ca(Tg%I

¢ gndthgscharge-diTect terigh s free of
rgld’gy S a‘rgoducts gf the di-ester| A material is
Ba(OTpNsizger ed flisge or sahstanti
compound if ithis cor

P Eera—C7

III ul

17nf | uendd4t he (H%?gl ng

alléy fre=93of a ¢éBtain
Ba(TBk ndt03subst|dii al |
t ' het ke, |m49

Iefe In LILL ™ C ‘]a.t
ggpablllty
f—trhe—materg, Tt
Cr(oﬁ%ti’?ity arc?por t he Teproduycibility of

hargi mgg
Mn(GD)ar|ts7t at i velg t hi s |ganeral I|yi6bnpl i ¢89t hat th

\\\\\

itsrroduct' n.
conpound cogdstitutesg no nwore—thand 206-6F

CsO¥ el atliS¢e to |t2e di al 3?’ aci d.

¥H  sul flddlcci nclt4é sal t
LOr[l t— O@ PETIT |1

umd—t Wt [ 1% Nydr Ql¢STS pr
char|gi'ng capalbi lity

ogucts fhe
of  the gharge dilrector i

s about 5%

Al(oirppero t han tilpst of tlhie sane |dRar ge di6Oect or \EaiSth no

hvdrlol vsi s droducts. | Existence of 5% hvdrolsis

Al(TB§3odu?r§ vvvvvvv aBout ZE%OPeductujég]u; ; dH&r gi ng,

s resubrs in
white—existence of about 8% may cause the char ge

director to be practically non-effective.
LF denotes low field conductivity, DC denotes residual direct current conductivity,

and PC - particle charge, defined as the difference between high field and low field
conductivities. The high field conductivity is measured in electrical field of 1500V/mm. It is
generally accepted in the art that in order to be an effective charge director in liquid ink
systems, a charge director should be characterized as follows: PC from about 70 to about
400 pS/cm; LF from about 15 to about110 pS/cm; and DC<20pS/cm.

In accordance with an embodiment of the invention, toners are produced by adding
between 1 and 100 mg charge director per g of ink solids of charge director to toner
particles produced in accordance with US 5,192,638; US 5,923,929 ; and US 6,479,205, the

disclosures of all of which are incorporated herein by reference.
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In an exenplary enbodi ment, the organic salt is of the

general fornmula MAn, wherein Mis a netal, n is the
woabenseedf M and A is an ion of the general PoTHSR@6/018297

(1) (1) [R-O0CO CH2CH SBOC(O) - O R2], wherein each

ORlL and R2 is an al kyl group. In this enbodi nent, the

aboyeembedimentesf the nﬂ'lentldly d mbdtr)gs ds‘egcipms peodert by aidifinetion of a

micellgrgerrm%ggg tg\é { or E%JB%] tltl‘F'ilOlhg Biﬁﬁ?q%foﬁ%?fucgﬁhow chart
descn@ﬁlgatmsa%ﬁtﬂeﬁs Q&Yt@ i ﬁ)vi‘(ﬁ:@rlﬁ Figi T, eIQIlethﬁécEéha&l fiir€@oromaterial

onic acid , where A'is as defined above. The
compnmmeoparmcdcs offa stmpéer padll englosed 1 migelles phegucelle forming salt MA.

The cﬁ?rgg %frgetg %q.i’c‘a%sﬁl nzgnt %mph gfﬁt M }Zg? | (t&)c‘l(no rlg Del?y a01d1ﬁcat10n

with s%ﬂ? a6fd (Bhemw} mmbe%alfaﬂa ap @btalncﬂﬁsadﬂf HAh&hei, (0), Ethe ac1d HA is
salt. Non-1initing ‘exanpl es for the metal Mare

reactedsyitica strangib®e, forgnsteices Be(Qd: ¢ R?‘Iame%l?éhafgﬁ H‘éfet?f\% mafSrial. To

preveg%tlé}(llna regen‘élldrglgfﬁg ﬁ%o%g cﬂ?gpﬁg ﬁlfe;rag%rﬁg g% {éétbﬂ‘eﬁ%lﬁpﬂle strong

base. #afHér nbtralFdion nadyobsachidved a;lquyilctgugdh@ seshrafytheercid wighra weaker
or branched, and may i ncI ude c %Eportl ons. abtghone g

base. d?oqu@tl%ak)ﬁpregmgwgeswéyc bhés Sf T%Wﬁtii 1gaction in j¢§ bath, using dry

reageﬂ{sogﬁﬁf hddi ﬂfépt%a e?1't§ g[%&]}] A H@rn"ot QlbstdnfialPP plRemenyiiolasis. If the

ubsti tuen e al kyl groups is optionally.
furthesuhsutraimatﬁd), mn@rnmh -duit nfiot icomyplkesianyp Itles Qbrcalmsls, shptge director is

o B BRI i Bl P08 i oy vy

knowﬁllﬂi' e di‘ﬁ% %ot dﬂﬂlstalﬁgiﬁt AR e MReredAINY, andrtheipgidviltrate worked up
['i near ains of at |east 8 carbon atons, whet her

(D2) thelsainghd¢anschargs ditgbor matariad Aterpatisieb @@soa\re@w@y &p evaporated
@0, 3 e B CuPiSh o (2L 1o RS IR LAt bIGREr material
c qnﬂl%ﬁlhﬁgﬂis [ aCflnll @kotbeatmf @@&mhs@dhaaisrcﬁag tbRhi3 en:rl’@dgn@ht/
t oner rt|c es to parti C 3 .S
whi0 ORI BB OLRERgS vy v Badn 3@3 ﬁ‘éﬁgﬁgﬁﬁ'y- fighe
. ot her netal s, the advant age of TR
SOlutﬂ)R%SH%PC%%&%SW\/%%deven nore pr onounced The TR has
Thenao B# parancantated M%Znéamdmhh@mdd%| | e the | ongest
near chain, of % S of car bons. Tabl e 1 bel ow
The Sé’_ WasStored, i 08 IEEET| Q/r(fvfnﬁgl&ur ed with sone charge
The M6 Qe WAL Blidrad SnPiGie Qfe@f adutich Whetitravewith @ M Ba(0),
exanples listed in table 1 the nanoparticles are

soluer (immesthaaph) 40 a ahldofiahent6 SHmef B{OfNat of the nicelle

The so?utlonn assea\lfaf)m -ated and the residue was dried by repetitive dissolution/evaporation

in toluene and Hexane.

Such a synthesis route is illustrated in scheme 1 below.
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Table 1 :Charging characteristics with netal salts of
Or and TR (50ng charge director material per | g ink
weabizdseoegonductivities in pS/cm LF denotes | sarfusedod018297
conductivity, DC denotes residual direct current
conductivity, and PC - particle charge, defined as the
Schemlé 1 f erence between high field and low field
conductivities. The high field conductivity is

measur in electrical field of 1500fmm It is
c.generalfy accepted |n the arte f,hat inlorder to be an
13 f

frorg aboutl 7

/to about 400 pS/ch/
Citaddout

and, DC<20pS/ M1 n atgor darse yi th an
enbodi q& tﬁb'?nventlon toners aje prﬂduced by
addi ng wetween 1 and 100 ng charge di®ectdt per g of
ink solids of charge director to toner particles
produced in accordance with US 5,192,638; US 5,923, 929

0.8 edv. angH gﬁ 84479, 205, the di sclosures of all of which
—daLe—uﬁé%por ag 6% BE8se ,mBATRSeReNCRITRY an enbodi ment
of the invention, a charge director is provided by
a%‘oﬁtef bl?‘fi‘%é ‘aﬁeé’rt)r andtbeas lie deedrahig wahtendoliments of the present
lowed Dy titration of the acidification product
mvenflblo\m@)h alsp e obiaitsidny trsngmetphatinas pk arifele §mb'¥18vﬁade’dl polar
1. The t d 1i
solvety i etesglio g8 A Pl B SRRL9E, 4 xS F MROBLTEsy The reaction
involVdsGBick 8tartdig ﬁlatéh@l@theﬁ af©sats nzgnﬁalllb fodting balt; atratige replacing salt;

and § PRTEPEICS S5yo it TSGR GHOWEE RSP Bgaetle 1t Aje DPGF solvent
whild ﬁl%t lﬁﬂ&e tsl_grlé!fgréglgcnon sg)lt‘ﬁﬁ’é % Rt bPenhEe bl@gﬂ% soTtElﬂQ Th& keaction is

act Wth a strong baseé,
expedtcﬂo‘tod[we hiddet gd)®iftte witede fotntieg Gﬁhﬂ@éf@mﬁ é@ﬁ @lep of 10°® or less,
eri To prevent formation of hydrolysis products,
“1tQﬁ9 EFP ‘of the acid HA is reacted with the strong
baSil%h Eunkien Hﬁ?t frﬁiddéaf)ﬂoﬁ}ﬂilﬁ@ya Relfesultiaxedsddy (for instance, a
reacting the res he acid with a weaker base
conm@omuﬂmﬁwah@ka@%ﬁewhb%E@hé@1t§wcﬁﬂ§sPE@ﬁﬂﬂVd@€PH%°nOfOHGOfﬂm

ctl 0
salts,t\ﬁg S H‘f’% A azl a{ﬁ §%@1@n1g{c¥11é E&aﬁﬂ §a1 %Hgé;"ggirowact having
very @ @blybil®y ihf tHeh @ofat;lrioﬂt\&lht n&té rc&hcrz alt Osl sedectedlr 1to guovide the

out to conpletion, the_ obtained e director
nanogatiglearquipd §n thesbaige ffglon e T, LIRAErSals fasbe dfe same, but it

is ofgeﬁeeaﬁ&o Q)u&trr}nm(t 8 bafbAtwth o %Wermysaﬁyqvﬁ? dxBm! [be thedmtcelle

Instance, it may be filtered (D), .
formtrigasaistuhajd bé ial Mhstmcvm«ﬁdt orbth@@)teltabfm N Anewdigrein M’ is a

et P TP iy A5, e BRI o,
methf@ rtﬁ@ﬂdébo rdab@lg iR QRIE Al A \Aﬁtheérbaﬁhm -He iflitheqoldr solvent, in the

material. Followng is a %rotocol of a s¥nthe5|
preseace of dnwgelt salty mlsclemib e pf@ﬂqtred erein as a nanoparticle forming salt. The

salt MpXq is to be selected such that its solubility in the polar solvent is preferably than

solubility of the salt MA, in the polar solvent. Here, X denotes an anion, and p and q are
stoichiometric coefficients that ensure the salt to be electrically balanced.
Non-limiting examples of polar solvents suitable for use in the above-described

method are methanol, water, and mixture thereof.
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10 g of NaTR (0.017 nole) were dissolved in 200 m
ethanol for 20 min. If the solution was not clear it

woaso7iisoaser ed. Then, 0.84 g concentrated H2SO4PCT/U4R0061018297
et her was added. The solution was stored in the

freezer for overnight. The solid residue was filtered
afrdexten®laly eatbodmhants, A iad¥s, and Maisdd Qs Ca, Ba,JorMIBNe oap chosen

o 15 ok AT RGRR o B BBV b RSl of i
acids, L& biHEEABRs Mal Gl B¥ ukEMEif saity 8re available.
di ssol_ u} 1 on/ evaporation in toluene and Hexane,, Sufch a
sYonHuitisg roempldssior |datiens and anjoss sfhlignapoparticle forming - salt

P T 8 o R AU SESRAERTE o

NO5™ Wiflhore reedidyRat STioh* then pindten examnplen foonampyrtale forbeng salts
_ obt ai ned by transnetal |l ation of a mcell ff)rrri n%.salbt :
includerCioPa ool BNHDG 0 (HB: )5 G ANEDAF. Teris vty prmonjy bromide,
r e r ' I3 i
NN, B QR l, PRSPPI ODR - GPDAL SRILOPT LIPK) LBt
f OTanbpatislalfoimiag calt iscaideé ps powde, sad if;thasalt ia stable in the form of

SR S e T 0 B

PIIrefidiing &Qﬁﬁgﬁr@ e afts kit bite @ftals1Blay csldndieplayers Gribacing with
The reaction 1S expected to have higher yield if the

the mlin'eﬁe forenifisovalti angBs@l10sk land BRGY@D2.has a Ksp of 10 or
ess, ,in the polar solvent.. Su . '
prbveiieR e iR hecom B AR (TRl 8 e
ﬂow-elwf@ffm%ai,lmeaaﬁ (Aphltge GBgsioabdthrddbpagtitle fotmihgwsalt in a polar
salts. Preferably, the cation of one of the salts,. .
solvents 6B) is additina of di alkylisuEosscmatesplite thedigpersion ebjaiped ip 1. (C) is
| t (0] . (o) i . il . .
e oy of 5 P ORI KR R Rl bt sl
for ingt_faﬁ@(d &Barivre salgaod b} isaesous egukued i n t he charge
irector material. The sal .be the sane,, but .
i tThedoloving 1249 PRl P§Pt8?§{l T BR A Ot ligeril by
transﬁ'e{aﬁgﬁ&{?t salts. For exanple, the micelle formng salt
may be a sul fosuccinate salt of the general fornula

M ZinCaC@haneeiushia asi finely areoasiblet adsted th3P0 mh&0emethangl in water,
T

a ¢algtso Y XATRMNark BedddahathSaitaRistired ubtiledissolved. 0.14 g Ba(ClO4),
(Sigma) are added and the mixture stirred for 1-2 h. The obtained solution is extracted with
at least 3 * 75 ml hexane (Fruatrom, Aldrich, or BioLab), dried with sodium sulfate (Merck)
and evaporatee to dryness to get CaCO3@BaTR,.

To prepare NaTR for use in the reaction commercial Aerosol TR-70 (NaTR, Cytec)

is evaporated; dried in a lyophilizer (ca. 0.2 Torr) or vacuumed over at 40 °C (ca. 20 Torr) to
give the solid NaTR.

A transmetallation procedure is summarized in scheme 2.
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presence of another salt, which will be referred
herein as a nanoparticle formng salt. The salt MyXq
woO0t7a3e9 sel ect ed such that its solubility i nPCNAIS2006/018297
pol ar solvent is preferably than solubility of the
salt MAn in the polar solvent. Here, X denotes an
Schenril 0§, and p and q are stoichienetric coefficient

iJn ting exg\ €s 0 ‘“5b+
use in |the abowedescy emcrl bed net ho
uy‘/e thereggf.In @@f In gaqgg,nvrﬂ
+$-k+ Cs, Ca, Ba, orl[Al.
conmmer Ci aI |y obtainable sodiumsalts ofosone
di -al kyl esters of sulfoccinic acids, but other

cat iNgERmay al so be useful, if saltsSat&@ Ba@Rabl e
Non-limting exanples for cat i og)s and an

nahtspmqeéu@ fdeesri BRy &nifiste; ARY EpEREQD O‘flc}@m?@é zPrRﬂEFtS or
% suBs¥ntally fr
st 5 CHRLOATIRRL ol B M B ity
ofthetd. M ti ng exanpl es for nanoparticle form ng sal ts

rdrblet 1o B Ry RS AT e oy materials
obtalr%d-lgé/at.h o AN B IR hcHEMe 3, wiR3HaHEHs Aandpaft i foamthg salts all in

Nanoparticle form ng salt is added as_ powder,
conceatratiorf of 2 mgathargesdigractsyneatemal toise gfsghﬁs Jthe micelle forming salt was

BalTRlé.‘;Jl g\?g}ogtlagcllqlg aélé{osa?t{ el %ur?ﬁ?a‘;'[l ézgg%ébet ta?nd {}ﬁs issfound to be of

negh@yg@lmg%g’é{fecsal ts that are suitable as catl on

epl acers for reacting with the mcelle formns salt
are Ba( C104) 2 and Ba(NO3) 2. A nethod according to a
transnetal | ati on i ment nmay be sunmarized in the
flowchart of Fig. wherein (A) is the dispersion of
the n@ampartl cl e [ n3D§aIt i iACa pdl ar sol vent, (B)
Ss—agg on of —gi—ay Kyl —spgfoxugggnate salt to the
dlsoer3|on abt aiined inl1l. (Qlis the addition of a
sal t CA%W4 ng a cdtioh t hat 92hopl d°r epl ace the cation of
tne(mj2¢@§uc0| ndte1galf, f.or | nsddancle a barium salt,

r Wy Th £ ~1 1 \ N A H

S—agqUeguUS—nWotrKup Me—THrrowm nNg IS an

exe Wa?? full prot%col f?)’? obt a?ﬂni ng charge director
mat edHL.QAcby transnme? al l|at 1-8n: 87

Tert-butyl ammonium

| vents suit abl
are net hanol , wat er,

bromide (TBAB) 10 3 50
NH4NO3 10 0.9 74
Barium Titanate (sub 2

mcm) 10 0.7 100

LiITFA 7 0.9 64
AI(NQO3)3 8 0.7 27
Al(SO4)s 8 0.8 14.6
Ca3(PO4)2 10 0.7 111
LiClO4 10 0.7 54

LiBF,4 10 1 46

Additionally or alternatively, a charge director material according to an embodiment
of the invention may be obtained by (1) reacting a dialkylsulfosuccinate salt M'A with a

strong acid to obtain a reaction mixture containing dialkylsuccinate sulfonic acid, HA; (2)
16
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2g CaCO3 are crusher as finely as possible, added to
200 M 50% net hanol in water, and stirred vigorously

woano7200mb nut es (sol ution will remain heter ogeREDWS2006/018297
0.4 g solid NaTR are added and the m xture stirred

until dissolved. 0.14 g Ba(O O4)2 (Sigma) are added )
workupnf' théebtainet]regctioni mixéufe fio obtpipsybstantielly brg Fég and (3) reacting

this sx?;%{:allég?ﬁg mln% Aeec)éﬁs E;vg Te? gltze\gigiiteh 121%51 l’a%%?ﬂhte gf \%%{rghé Ig;g%%ﬁ&ﬁOH)n in the
presen?::g %&%@%orﬁ%ﬁ&@mé‘, NAcEYARPheil @2 nictaldaltNE$s quantPetof nanoparticles

' _ aTR2. To prepare NaTR for use in the reaction |,
obtained rimethe ira¢thoxk maayobe TIR:gezed s TiRoreayRdely RQCasgBt dpegasing the
rieed.in.a |yophilizer (ca. 0.2 Torr) or vacuumed over

amou%t(’fi?fuf)eﬂis&a&xégf?d’mrr) to give the solid NaTR A
tzfl‘gﬁ SEizinl @gbpa[ﬁiglleg agdblzved te barfarmeak doimtlecingore of the ionic
. This procedure_does not_initiat ny forpgati on qf .
substangeirasily dies cqiioadat the Grses Upf SEBE &nﬁqogné%f}ta E}% amount’ of base is
predet-gﬁﬁfr}%ﬁ%% sflﬁ:e%}ﬁptn%' fé‘fcﬁi %@@r@%dﬁjdté afd @btaiRlCAirRlg HR base-acid
substantially tfree o t% m ‘Table I'l bel ow summari zes
reacticmridiicisidesitédelo oteain ur dnirge ditectdranageriali frescoforulfveecininapeid HA,

obt ai ned by the, net had i i | ous..
the GRAHBpAG (S FQF AP U B o RooRegrme Bt PeleRdgwits o

weak%%a%@,a\!ifﬁi%h Jids QKRS oA AhydR6lysid 0FQhé ester. ThehiFicoslekea strong
ormng salt was "‘BaTR2. Wt%out addi ng any salt, a

base jurleasBaTRRas 8 hybroahbase and @ wendlksbasg hawa gkkoxy o @mypo base. Non-
. ..hegligible charging effect. Tabl LI ; .
limitigg ¢ Wﬁ??ffsv 8 ? ys,ultgf’lg h3F %% ebcﬁs?se ca?% rtgﬁ%lb' 3 é?lghé’a gglg!rh(lrf %é’n 35‘%‘8}1011“6’
alumiRBmEBRREH IR, befiurh ﬁlsi‘)lpl*d’pbﬁfﬁel pariviRy-bbiexidde aidnmititoy igobyoxide.
reacting a dial kylsulfosuccinate salt MIA with a

SthTgvad the o B 9 e SavEd BMHOTREEBHEa ni ng
gg?}aﬁ%?ﬁlﬁéb%ﬁﬁgs&wn@%néaﬁ (?fcﬂig'%ehlé;al Cam kR, OfwHeb8n M’ is a

action mxture to obtain substantially pure
metaltfherahth ¥B3)’ theaatehogof M Msmldst beibg a$ figfingdraboessi d wi t h

Sr(gi ggpgtggég}wgggllf%glgéta g%{tgwﬁéfaogﬁgfgaggd%oqé%ﬁ | gxr ﬁr@? reaction
mix‘a{Iﬁgé&lﬁaﬁﬁ{% a sulfoRicCHeaNt f thy sefernappP@ntiL] es obtained in

met hod nay be increased or decreased by jncreasing
or(cyworkias imthetotizadreantioofmixsmne to ehipasypdantiphy purepia;

requi red nanoparticles are | ;eved to be forned from
t t@h«ﬁfﬁ%m&on&%ﬁoft& % 4¢P Oglﬁ%:l and the cation of the
bagpreabtin SOBBbEMRAGUBR A lyguee acid b1 wath dyasdetésnined amount of

redeterm ned to_ensure that no hydraql ysi
base g/i(é)}b)h,t mbeiag thauralenge ohM.gadke E%p%l%e ro% tﬁ/esilofc’licpsﬁlggtglg:ctesadded in (d)

50 as to obtain a second reaction mixture containing an organic salt MA and nanoparticles of
a salt and being substantially free of acidic hydrolysis products. This second reaction
mixture may be worked up to provide a dry charge director material, as shown in Fig. 3
under (F). In some embodiments, before the workup (F), the second reaction mixture is
titrated with a weak base, as indicated in Fig. 3 under (G). This titration may be such that
leaves in the reaction mixture less than 1% HA. Afterwards, the reaction mixture may be
worked up (H).

An acid is considered strong, for the purpose of a reaction of the kind described in
Fig. 3, if it has at least one proton with a pK, of 1 or less, preferably -1 or less. Non-limiting

examples of suitable strong acids include HCl, HBr, and HoSO4. Any substance that may
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reaction. If it is desired to obtain a charge director
material free of sulfsuccininc acid HAS the (initial)
weaeia/Biap i s not reacted with the strong baserPauyShme/018297
further reacted with a weaker base, which less likely
to catal yze hydrol ysis of the ester. In this context_ a
react ®ithothg Hags éo igiveaa saenghae used as iopigr o¥bylaneess dhesedinglude, for

instangg, aﬂ‘?tﬁf ol?lgéhgiﬂgilokfgl Y gfg sgxgg Sb%% 81%% € m%&d' ¢ salts soluble
enougRY{o e@ﬁﬁ%&tl%1ﬁli‘t9,{té Rfion@fod A oMb SSP6 Ohe thﬁ’(ﬁ)arthﬂésl Nmfertheless

I sopropoxi‘de, bariumt-butoxide, and cal_c
the acm’scpzr}olxe Ies stamgshawihei agids hised lfbtbe@ﬁﬁlﬂﬁcaﬁfm Pf @he sarting gpterial.

For 111§t51pi:e (9?1 p[]?g}(l& a5 lrlﬁ%? bg; ﬁ“b’l Eah%fé&ng).ry 9s %%%&Hlé 9%@&10@ Wk does not

generdIB! @lali®y BER strba® adill. Thus, Becordingne gomb eMb,odM&ntﬂjoﬂthe invention,
bei ng as defi ned above; (b) reacting

prov1®dl figs Wetsinkst eosBIiTing nARORATEEIER 1 Aewle Silts sprlaren ip micelles,
wheretlri,1 bt COHZ\%%F&(P&IJQ %Hﬁ@l@t s@dty' n@l s%lélng ORIdE RGhéseQre defined
a HA, (¢)

formu ng up The obtai ned
abovereactlon m xture to obtain substantlally pure HA; (d)

? gfgcl)r(ll}g? %I}ﬁlgg nflg‘(étbgq%gaér}ag}cqed}lr% ?mdaé/o %it%gﬁlﬁr\);ﬁtﬁ%%r eié}&atlong of the
reac’ugﬁ %ggfu% r@oﬂ@&tﬁﬁﬁ%‘ he @iitr@@scﬁyﬁggodﬂsﬁalvﬁlgbﬁl £golvBR, and repeating

ce 'of presence of the ionic substance
such até(jae dv1th1 vémk)usssnlwt& dnomnaﬂ embodioeantel the acarkem mayxelse eontain

o G578 B8, 200 B0 P 0 HIRIBELIE) 053l s

subs‘ca’ifli"cfm&l Gl She JdM Mﬁ%%ﬁder[é@l&@talcm&—lm X‘hismﬁlghﬁi;eqbﬁe mh‘skmdve excess
rovide a dry charge director material fs é{vn
of stnong Iélcgip For iingtence( ) the pasgoHesuiwsis Adibnt §qu18%1f‘*’é‘ise° Jrid may be
rkup (F), the second reaction mxture is titrated
th a weak base, as indicated in Fig. 3 under (GQ.
Thhshé tédtedtiofnhivayethad, shie bulfdsatcihie acwisHAnis tchesidaad pilistantially
m xture | ess than 1% HA. Aftdervvards the reaction
pure ¥iitds dies ofaly FHORRIKBGSHNNEAYY An acid is considered

Stﬂ'losr&g'b %ﬁgo&ﬁ‘én@uf@pﬁ&t&fhzﬁufneéﬁﬁﬁe%@flﬂi REttkidtbase results in
descri in Frg. 3, if it has at |east one proton

partlaMhlyhrodiysm(ﬁ th¢ edtenin Blgélsemhndghemtaﬁhy predgtegpineg ggounts of base are

Xa s .of, suitabl e i
ooty b SRR PRSP BB Rl b o
instabdebBASEn D3 80\0B5%qsal t may be used as ionic
subst ances. These include, for instance, acids d
metlad ient tewbstiiee maydbe savih metsd sefty GREF RS d’aﬁe%n Pre fy other

comg%gl%a}l tﬁh A agtn\QIHﬁ ?h? %a%e &6 bl § A INGR ﬂhﬁﬁl@‘&)&nﬁﬂéso&ssultable

orma fon o nanoparticles. Nevert hel'ess,
acidstil€lua€ HESO a1 PLe, HANS;, $érhdo gcﬂihaml HEED 2 endisonsEmitingexamples of

the acidification of the s
suitable salts include Na;SO4, NayHPOy, I\Ital@{r(lldgf&%agf tI\?aElnf,alLI al, and similar salts with
K, Ca, Mg, Zn.

requi

The following is an exemplary protocol for obtaining charge director material
according to this method (keyed to Fig. 3):

A) Evaporate commercial Aerosol TR-70 (NaTR, Cytec) using an evaporator. Dry in
a lyophilizer (ca. 0.2 Torr) or vacuum over at 40 °C (ca. 20 Torr) to give the solid NaTR.
Dissolve NaTR (25 g) in ethanol (500 ml, absolute AR Aldrich, Fluka, Frutarom). If
necessary, filter the solution. Add a solution of H,SO4 (4 ml, 96% Frutarom, Fluka) in ether
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For instance, phosphoric acid may be very satisfactory
as an ionic substance, but does not generally qualify
wa0@/1306ong aci d. Thus, according to sone enbedrsmios/018297
of the invention, provided are materials conprising
nanoparticles of sinple salts enclosed in mcelles,. .
(30 mipdéerek ffdtyiip dwpryisgal @drempitite srttle hefrsezepifer k3| Srayimetrically
ot .strong acids as thgs re.defined.a . :
Flter P F, SERORI 0 et TR NG & SR A 2 ol i Hitn 2 x
50 mlfdf i@t B8Nwh ahbRirb&ARk 5o (Ainkydto8s AGRIHE Mdréit)i and dviaporate to
filtrate, drylng di ssolving in a solvent,

) and .

give HZRpGat 9494). s Tbh obtainsd HFR maydeistrued a501 Yératlanphc selpion.

e i ts he wpr S t.ai 0

PSR 78 obt 7 MR LR i 0,100 8 oF 4 30 HTR
solutidieimhethahsll obitdined in (AR Ditrerewi pi <t aith, 0.5 MsBaOH)al(Oytahydrate

all the salt MA is converted to aciq HA g’&y S rrl'ileghtt i1 th
Mercl, éddi¢he o5 Siamaint iy amexplafdags regpts dﬂg@e%. £ theprotons 1n the
il 308 ISR b1 g akones i
about BBtHDBa(OME ssltfon Baboiate sotitibrHA drynesondisshdyeresidue in 100 ml

substantially pure if jt jis free of any.anion f _t.h

toluengt (%HE‘T%S dand 1evaparaice ity SEMfSHt UsSHYR Irgsﬁ‘ilift ?Iéﬁ dz?)atn]E 1o§_hexane
t j ' et r @5l grSchich (8Rr4®l The product is

(Fmaﬁérai)gﬁlﬁ?\?g%#d&t ngagg%%ﬁo ?{ﬁﬁguigh (grrrbodi r(rent s,@t he P
storedoasedi®h soluiine th Boparrlt Exfonpase are preferably | ess than

1 ui valent. of all. the RLot 08s that the base shoul d

r PrQFgdre is SPomalizeh SChegle deen 0.5 and 0. 85 eq. The
Scherh®Bi € substance may be acid, nmetal salt, mxtures

thereof, o any other conpound that wouldd react with
the base tp forma salt. Non-limting exanples of

sudrahl e asids include H2SO4, HSROA formc
aci d, afd . and ngf2%mi ting exahpl es]of suitable
salts incl udel NapSO4 NaHCO3, Nadl | r, Nal,

angus e with ROa  Mygzn. torLowi ng i s

an exenpl afjy pr Yt ounINef or  obt ai ni ng charlge di/f ecPor
material a cordﬁng to this nethod (keyemto Big. 3):
A) Evaporate conmercial Aerosol TR-70 (NaTR, Cytec)
using an eNap®rator. Dry in a |yophiliz&TRca. 0.2
Torr) or vacuumover at 40 OC (ca. 20 Torr) to give
the solid NaTR Dissolve NaTR (25 g) in ethanol (500
m, absolute AR Aldrich, Fluka, Frutaron).| nxu,ro,
2) 0.8 eqv Ba(OH), x 8H,0
MeOH

BaHPO, @ Ba(TR),

An exemplary protocol for obtaining similar charge director material that is free of
sulfoccinic acid HTR includes:

Add 69 mg (41 ul) 85% H3PO;4 solution (0.6 mmol) to a solution of 20 g 5% HTR
(1.8 mmol) in ethanol. Add slowly 14.4 ml 0.1M Ba(OH), in methanol.

Add 0.72 g 10% NEt; in ether and stir for 5 minutes. Evaporate solution to dryness,
dissolve residue in 60 ml toluene and evaporate to dryness, dissolve residue in 60 ml hexane

and evaporate to dryness.
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necessary, filter the solution. Add a sol ution of

H2SH (4 M, 96% Frutarom Fluka) in ether(30 m,
woRowki3lodoy") drop-wi se. Let precipitate settl| eCTHS2006/018297

freezer for 1-2 h. Gavinetrically filter the m xture

and evaporate to ca. 5 m. Dissolve residue in 200 ni

eAbeordingito seothet EmBodimbik of thefinweatien,,a fley aartief which is shown

TR N R O
sulfos{?&:ngatté’ﬁﬁcpa@tﬁn% t(514’(§§) ReBoizes n§@épﬁth&éb ofBd sifigifdle 846 'Iﬁ‘i@ mfblhzed

rck) solution in water to 100 .
nanop51%f:H'§Fm$§O beit fooringtancet hda8l0:0kt basife Batiyn (pajeromate K%?Bﬁwﬂable
1hWO M Ba(OH) 2 (Cctahydrate Merck, Aldrich,
Om@img ‘Fﬁ%’)s anmount of base reacts with .about 80%

OBaCU}? 1P BRPOSknbwn (9EF B X bhtirge direndydidiy Habase botn fdvad that a
HTR and those of the phosphoric_acid, and ma %1 re
charge slngetos szomprgg)(g(}q) wes mwlghﬁaTBg a‘ﬁ‘éY Haye S ergﬁ i¢ gifect, as

sumn@g%’ﬁf?ﬁablg')[ﬁ% Ve residue in 100 n tol uene

arom evaporate to dryness, dissolve residue
Tabld N1:100 M n-hexane (Fruatrom ) and evaporate to

[la) flnal pf""UCt \Ua_ '\An{)}_ The - ,Jux
LS QTB?(TBlZl as a 5% sol uti nnBBB'\ !Scpar /Evv ,)_ Iﬁ,é,jg lDC
r odeti@ife i
P00 s, supmedPed 1o schiome 5 Bghemel 3 1) X |

An avomal adv oot f,\uulff,'\nﬁh;uﬂ:vftﬂ_ aHPOH @B TR (2
H—SA G Py |u: Ot GO T T OO LLLLINELY) L] CTI gt—:

{128t or i%) | t hat® s fr@’ of su(? ui‘??. e Z,i HHFR—
| ng) ludesipsAdd 69, o (gl ulgod3% HIBOR | Sojdl | ORg (O7Pa | 612
:+',U' o a o P ds Fro A T 6 8 ) & 773 68.3
Auizd 'Ud,voﬂﬁ‘m:nﬁ/'cu.v Y q1a [, D07 [TV o856 Y “ed 1| T3 TAHE8 1 136.3
8,05.1,0.0025 gr.ﬁ-\%qufd‘ NN T N e & '5'15'“"1(7’5?'&\ 160.8
B2 o C28 [and Blhootd bt @0tk e 08 b beg ! I | 19151 177.6333
i 960 @008y an@04hy Q000120 ?SCE?O'?Q%?%QM??5-6‘- : 202.3
2t her 00itlodi 98t o923 heODRPdnt i or0- b1 Hifhl cHRAES 230.9
WA € By dn$p ptdto&dl Gor (f’otalﬁm @@Elgﬁ cHirg€ diredtomiss pﬁh a mixture

}ﬁ'e

i's obtalne by prowdlng (t a salt of dl’fl
of 2% lQvao)schtonwataetlcdcﬂjmaT@@@qn@, taéd ke @@?u@t@@qTPzzesg ution followed by

the %{]}18182(5‘% :B?l o Ssoﬁgl}eg SInc a&: ?Sﬁélil h?r%ﬁ Isc}ogp é%%xf;&q r% Salm(c:l measure
condB@vityRaR@k.er onat e (BBP) (aval | abl e

A charge director material BaSO4@BaTR, was introduced as a charge director into
ink comprising 2% (w/w) toner particles dispersed in ISOPAR. The ink was prepared as
described in WO097/01111 and US patent application no. 11/068,620, filed February 28,
2005, the disclosures of both are incorporated herein by reference, except for the use of a
charge director of the present invention. The ink was used to print in HP Indigo series II
presses, models 5000, 3050, and 3000. Same procedure was also carried out with
BaHPO4@BaTR,.

Fig. 5 shows the particle charge achieved with charge directors prepared by a
method according to the invention with different amounts of base. The graph shows that a
high charge is achieved at 50-85% neutralization, and the highest charge is obtained when
about 75% of the protons are titrated.
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fromCronpton and Wtco). BaCO3 in BBP is known itself

as a charge director, and it has now been found that a
wohergaeowdd r ect or conprising it together. with BaCTRUSxmg/018297

have a synergistic effect, as sumarized in table 111

bel ow. Table Il11: An exemplary full protocol for

Ogée?érﬂ%gfo mffgcla 2 sallge cﬁdg&ﬁﬁt@ghdvﬁl d&ﬁ&ﬁ%en@m@ réfa%ﬁsmp of

2% of toner particles in I'sopar-L, add
a pluxahmﬂftelemﬁenmdm modtungiapparhios 1560vexd thy kinh @S@dﬂ@lpmd@ﬁ? pBBtB using a

toner H’E gih?tgt[l]lg 61{11\8:5 D at e?p%rﬂlg h]toar%ttué ﬁgﬁ zq\éffllggp]g it?% 1S no? new) shown

in F1g"n€t1§ bufdly | 5@1@%@@3 Riuswag thattth® divefbordsantbEpatdmed on any liquid
di rector into ink conprising 2% (ww) toner particles

toner dirippsrageeppiar. TBORARr oftbe iimkeniien con disarplicd o dag cvsteael Which

ot BB TR A 5P 03P RS e o

whiclofraf@érhalbite %?ﬁ@tﬁmrtataﬁdn&ﬁhedmehmn&&f eicaitee ané Xlo@piansfer the
for the use of a charge director of the present

groun ¥ exsPaTaRONSTHR theydingh subsiate tegediernEurthermorg, niieggract mode of

devel%;?r{nlerﬁg s lnbt Hﬁg&gﬁ‘ﬁg fo Eﬁaeﬁﬁ%l%}fggbgﬁhem ﬁ%ﬁ% ﬁ%%g%@gl ﬁ@ﬁfecan be by

b1nar§5_(lsibxexwmet) heanpfer tof tigh chmegeatmahionereat by Electrhphogalc development

. directors e re b tho accor.di o the .
using, 0k {6, ToLHCCHed s metent CEStvS DORE Bete ek hop pptact with a
latenﬁﬁﬁpé that a high charge is achieved at 50-85%

neutralization, and the highest charge is obtained
weintiab ogparaBe6sen cotmpripesotonmentional @qmpcmeets spelf a¢ ¢ iphgforeceptor

. scherratl di agram_is

imagp SVEet PURLRRS a1 BrPA Ry B SR a8 i bh kis about

whiclp Eherﬁyhﬂﬂelaﬂéﬁhf@ésadﬂdsarﬁ%ge afanéfBLsdction 508 dek ﬁrﬂlswrﬂﬂgl&& developed
prints using a toner or_ CD of the invention.

imagpiq hefhsiaigrphraditestiz oo V(w atermgdiatesigmsior @%ern‘éwger 520 and

a las%l‘mm’]ﬂﬁpt 2t g)roﬁdes UL BIng 1560 | & fbr' éeh&%ﬁﬁ%ﬁﬁeﬁth%ges on
he | nven h'can be performed on any liquid toner

photq:nédeptoerSI(Sg acd@uehrper B2 foorievelopinghtbeilateanimagescand f@ionally, a

ed ich transfe oner t
cleanf RO 3 Fab e g g 16t PetRa P R aeepiar P 1 o
PrA Minffs apRREAE YRRSdNVER tid ABSEME d@&dnb%ﬂ‘ Qvith respeé:t to Fig. 6 is

separ ations to an internedi ate transfer nenber
useful meth tonerms figes conprigingupbarge dénsplar maitmmlis deecmbﬁé Hergim| A controller

502 SAEHASE B SHEMIGE s eSO AR S lne sovras
elemérty, @Bddi@Ndata fdnOeingRppatans EBIbnb@t@)process printing apparatus element
data, and/or to control printing apparatus operation, in an exemplary embodiment of the
invention. Optionally, printing apparatus elements include writing parameter controlling
elements, such as a developer 512 and/or a laser 514. Optionally, the printing apparatus
includes reservoir tanks for storing printing materials, such as a toner reservoir 506.

Such a printing machine was found to be capable of printing as many as 50,000
prints without requiring any addition of charge director material or component. For
comparison, when same machine prints with a standard toner, similar to that of the
invention, but with a tri-component charge director including lecithin, basic barium
petronate, and alkyl aryl sulfonate, charge director material is added after about each 5,000

impressions, depending on the coverage. It was also found, that when a charge director as
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bi nary (layerw se) transfer of high concentration
toner or by el ectrophoretic devel opnent using any of
woheo7madasd t ude of net hods known for bringi ng t RETHSDW®E/018297
into contact with a |atent image. Printing apparatus
500 conprises conventional conponents such as a
descritft@ttRf 6 8ised, diMBgphixel siyd daclere oifedand tghsber well, contradictory to
photoreceptor attached or bonded to it and an axis
what eBIeHmgh PP avlspl pitine YEk dhe sarandnlawithnins ark shpgge director.
Anotﬁgrbs va a?gezéia{ 1n1< :&é% %&1 ggreérlhlgl gﬁ?{\?el (?%?ﬁegl“ﬁg 80 R fat it does
not deteriwhter thﬁeplhlﬂbcondhah@,e hldb OThednla Wils ethe Uthiatgeb B#edttuiatmaterial
provi des a scannin er beam 526 for eneratin
describgdesreip Alsg dias arve @kgrﬁ%ri (%fst 28 pge ICBIE‘E?feg igbetween 60
and f A SeMeLapig e Eéﬁ own"BEES SRt&e). | éhésﬁlts & meaningful
ning station are posrtroned around the
decr qasser nrtetiegroodd pﬂ(ateaclepmpnmndﬁm@rovmni oft shapnagspdiimpgrscontour.
Vi ded th the el enment escr.i bed with respect.to. .
Pl Ehe S5eat ivBrtot PR Arsriogs g Sonimns ARGTEhdefiptions of
embcrhuheﬁk Her é@tﬁrﬂ e §ro@fcfeqrﬁyb&§& be&:Rindple nd Mo krlt&ide8 A limit the

is provided in the printing apparatus in order to
scop¢ o8 tlee Boyntionddt sl rbntumdgrsmﬁath@ﬁ {egtusesernsviarsstepsedasieleed with
ta from rlntln atu Lengnt s
respergf t0 ?rhe eggn utsed(sj A h n01'?h et or8‘§§ ﬁl%%%t Flt(l)(} that not all

embdiiBits @ tlﬂaprﬁﬁérﬂioh&laO@ Qll f ltKH'iﬁeaﬂufbs aﬁd/@x ereps dés¢ribed with respect to
enbodi nment of the invention. Optiaonally, printin

one ¢fjha ermbadimantsyriatipnsce f, egebagiments, geseaip 1ld occur tg persons of the
art. FROBERRUL) M8 (iR RBpris S OMcRRe 2 BYE BRI b BRALO A mean,

l"aser tiona ’the printing apparatus
wherr esed v therditciosuse émirorsila:nmrsﬂgnqiudmg boignatabesssally linsted fo.”

as_a toner _reservoi.r, 506. S ch.a pr Chl S

F ol TOBaE ShE O 11 b verdsrib e e Tl ooty desciBe the best
mod® Ebrﬁ&ﬁpMédWiherlﬁ'@éﬁ'tJr's REd XY BEdinhl Mt1@fe GARREE, acts or details of

director nmat'erial or conponent. For conparison, when
structmesantha¢th teat prasnnet bd eesertiod ttaterinyenidorepnd sihidh are degeribed as

t hat .of .the ntio ut . with QD t . char
oxanipt e S it ARl e B s dellad b AR B ertorm
the samd faddtph, areylif Gielshatrteor adnaigelifféres hokndmd &1 thalarti S‘herefore

added after about each 5, 000 i npressions, depending
the scape o ther myention is\limited enlyripuHe, clements wad dimitatons @é used in the
dmn% rector asdescribed herein is used, single pixel size

ots are fornmed and transfer well, contradictory to

what soneti nes happens when printing with the sane ink

with prior art charge director. Another advantage that

an ink as described herein nmay have over prior art CD

is that it does not deteriorate the photoconducting

plate. The ink with the charge director materi al

descri bed herein also has a very | ow background (about

20 pS/cm conpared to between 60

22



10

15

20

25

30

and 100 pS/cm achieved with some known charge

directors). This results in neaningful decrease in
woaoekgseend i nk devel opnent and i nprovenent of PCT/US2006/018297

shar pness of inmage contour. The present invention has

been described using non-limting detail ed

descri ptions of enbodi mnegtisaiiigr eof that are provided

by way of exanple and are not intended to linmt the

scope of the invention. It should be understood that

features and/or ste descr.i bed.wi.th respec .
L o ottiied ARSteS Bk T Jo° SRFFng huttid R BE Sha'ed g gmateril
compiRinga{a) ranBIREHicTeNbS aGimplResaltrandn(b) ansul@dveccilate eflt bhehe general

features and/or steps described wth respect to one of
formpla MAnmbuberrEnYsis azmetahty i§ribe mlelé%tfdvlrréwf 4 igeadpn pédpe general

i.I-y occur to persons of the art. Furthernore, the

form]\fi\fgr(hs “conprise,” "include," "have" and their

cogj/ uga(tI)Isﬁz_l-@Jf@(U)CHl@GH(SW)BﬂﬂODJ-@Ez]i, n the di Iscl Iosur e ;

and/ or iLms, "including but not necessarily limte

vihgrein F%C%icggi@i“@ébtlﬁ%‘%g]i‘ O¥: t he above descri bed

s@pRag %ﬂfeétomté%ﬁ@ﬁéihg%uﬁé@ﬁlﬁ*aﬁﬁtﬁe%@ 8cif9 Bt fieat @ tdMula (1),

the 1 nventors and therefore may” include structure,

vébetadn one delbath lo§ RdfandtRAisthydegenrahdat oslytonatof them isdtydigen, the

gf?senti 1t 0 the invention and which are described as

OB ALY S et ure and acts described herein are

repl aceabl e by equival ents, which performthe sane

function, even if the structure or acts are different, )
2. asAkghevge directaiematerial fprehakiges ligpd tepeple shanggeirector material

o vent i L ' o . '
YT L L 0 103, BLPERELS g e, i
sulfosidctiteogaltnEttRe pérlerd]l dornaiaMA ) vhardin Nlisch theaBh,is teevalence of M,

charge director terial conprising (a) nanoparticles
and A fs 31 ionfthe @QFP%“{%&) a sul fosuccinate salt of the

gener al gl dgeﬁ’ ' log,p netal, nis the
val ence(IgFRIrl\T/l@é;ﬁw Azicgagd%ﬂldc;(r?ygﬁfﬁe general fornula
whergin)eath pf RRAndR C{s@QueHRCig S03 OGl ©) aGeda}l migkllr oimingsuhstance.
ORL and R2 is an al kyl group; said charge director
mat eri al being substantially free of acids of the
3. gepehatgeldfetlol tatdrial a¥oRdifE fo 6laiEn Of whéti tBE sédon@RtlcdRe forming
is hydrogen, and if only one of themis hydrogen, the
compausg s basigbprigkpetrapetiup. 2. A charge director materi al
for charging a liquid toner the charge director
materi al conprising (a) nanoparticles of a sinple
4. salt charld dérettor shatefialeddcerdigg 10 ngy safbicapreesdife ictadms, which is

substantially free of an acid of the general formula HA.

5. A charge director material according to any one of the preceding claims, comprising

micelles of said sulfosuccinate salt enclosing said nanoparticles.

6. A charge director material according to any one of the preceding claims, wherein the

average size of said nanoparticles is 200 nm or less.

7. A charge director material according to any one of the preceding claims, wherein the

average size of said nanoparticles is 2 nm or more.
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sul fosucci nate salt of the general fornmula MAn,
wherein Mis a netal, nis the valence of M and Ais
wanoi7anowd t he general forrmula (1) (1) PCT/US2006/018297

[R1-O C(O CH2CH( SBOC( O - O R2], wherein each ORlL and

R2 is an al kyl group; and (c) a second mcelle formng
substance. 3. A charge director material according to
claim2, wherein the second mcelle form ng conmpound

8. i sAlrheige direcionmasetialmeaerdingdto gmycersr glethdi preeadirg claims, wherein

.. material, accor.di ng t0,an f the precedin l+ai AB - +2 +
said el safchal ey G s Tt e e, Boriing PP T " ehen B NELY
tert-bu@yl Ainfortilin, Bi, dCAIAT, 9e fidhy £6is0b-gidiehebf.accor di ng to

any one of the preceding clains, conprising mcelles

of said sul fosuccinate salt enclosing said

nago [ C r r :
0. Rt Gbeor el £ Gl HPLE frBlodsh OL dhercin
said aivgplagalt $iag @nofmicnsdenandpar the pespi ®ndSngof §0, 86,7, NO;-,

7, A charge director material according to any, onge of
HP Oy %eC(B? e sty %r?@?t%&F&a)ﬂ Cﬁhéra\;e d@@ §?€ﬁ1§$ » fjfgpm any
sub-g18PRRfECI €S is 2 nmor nore.8. A charge director

terial according to any one of the preceding cl ai s,
wherein said sinple salt has a cation selected from

th roup,.consi sti ng of ,, Ca Ba NH4 . . .
10. ¢ o PR FIrSiRRRR R Aceorcghip AT of the Qipeadie claims, wherein
said S0 19YBletiBE HBRY the Brovp BRSALEAEy 68 CATDHBaSBOG! ABISO,)3, AIINO;)s,

according to any one of the recedln% cl ai s, erein

Cas(R@id, BaSEH BIFEPQs, M B arfasivss e (NI, SHEB@HAC, Tert-
' ' f 3 , o 2,
o SRR S RS oy LU a2

or an§3Ub-ErdUp thereof. from any sub-group thereof. 10. A

charge director material according to any one of the
precedi ng clainms, wherein said first salt is selected

1. VR B ORS8N

said Gap(AsaltiNBAPQLCOBBaIRB4) 2S04, NHAOAc, Tert butyl

12. A charge director material according to claim 11 wherein said simple salt is
BaHPO,.
13. A charge director material according to any one of the preceding claims, further

comprising basic barium petronate (BBP).

14. A chemical material comprising nanoparticles of a simple salt enclosed in micelles,
the micelles comprising a metal salt of dialkyl sulfosuccinate salt other than di-2-ethyl-

hexyl-sulfosuccinate.

15. A chemical material according to claim 14, wherein the simple salt is of the general

formula M”04, wherein M’ is a metal the same as or different than M, a is an anion, p and q

24



10

15

20

25

30

amoni um brom de, NHANG3, Li TFA, A 12(SM4)3, Lid O™
and Li BF4, or any sub-group thereof. 11. A charge
wdizoEaserw9 mat eri al according to any one of thePCT/US2006/018297
preceding clains, wherein said sinple salt is BaSO4 or
BaHPO4. 12. A charge director material according to
are stblcBoMelrid cHPREIBAER tBRlIcHsité BRL®@icR®dlarics oBatdReM; arﬂeﬁwh&em an acid
charge director material according to any one of the
Ho hgsrrecdiongvith plnsmaltenthandr conpri si ng basic bari um
petronate (BBP). 14. A chem cal material conprising
nanoparticles of a sinple salt enclosed in mcelles,
16. t e chdngiehll RsteS8MREdEinETo 3laiRt1d] whakin @€ skiiaé kill is BaHPO,.
sul fosucci nate salt other than di-2-ethyl hexyl -
sul fosucci nate. 15. A chem cal material according to
cl ai (| 1Al
17. o@ﬁﬁ%ﬁ%ﬁ}] Pﬁgt%ﬁgl V\%{gé@fnﬁ“@%ﬂ% g@ n\%}%eﬁln?%%& }fegfagtgig @aCO3 and at
least Sbtflé ef the tmlt:él]a:@ iMlude mis@rbagitingetropatand gar e
stoichionetric coefficients that ensure electrical
bal ance of the saIt and wherein an acid Ha has no
18. Prol 9 taa:o‘i’éhgg of e %ré'cee\%ig clAmE NS il each of Ry and R,
materi a accor ng t a| m 14, rein the sinple
is an ghplatic slkhpfedd. 17. A cherri cal material according to
claim 14, wherein the sinple salt is BaCO3 and at
| east some of the mcelles include basic barium
19. PeAneRai# acclﬁdmé\taaﬁ;e bhdbf e pascdiling dAmaNYh&aBia €th bR, and R,
precedi ng clai ns, wherein each OR'1 and R2 i s an
indenghdesttlatis 8 Cabkalkylgr oup. 19. A material according to any
one of the preceding clains, wherein each OR 1 and R2
i ndependently is a C - 5 al kyI. 20. A materi al
20. ack oy at@rdihaitdtliin 18heliceeein saidi atiphiti qdiieyliggowd i Yinear.
group is linear. 2 1. A material according to claim
18, wherein said aliphatic alkyl group is branched.
22 '
21 S R B EE St T8 o Ry S Rt B ol Branched.
than 6 carbon atons. 23. A material according to any

di | wh
e 008 Sk PSS ST S B B8 s
11neaf31:1§’d11fr§f m¥Rahe 8 catboh @ﬂ)?ﬁs. one of Rl and

23. A material according to any one of the preceding claims, wherein R; and R, are the

same.

24. A material according to any of the preceding claims, wherein at least one of R; and

R2 is C13H27.

25. A material according to any one of the preceding claims, wherein M is Na, K, Cs,
Ca, or Ba.

26. Use of a material according to any one of the preceding claims as a charge director

in liquid developer.
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R2 is C13H27. 25. A material according to any one of

the preceding clains, wherein Mis Na, K GCs, Ca, or
w8a00728006Use of a material according to any oneCofustive 018297

preceding clainms as a charge director in liquid

devel oper. 27. A nethod for obtaining in a polar

27. SA Yr%ﬂlodafoﬁ%ﬁfﬂu@%mo@ﬁﬁﬁt Solviht é&ﬂatél@dl%ﬂfphlsﬁﬂg%) @fnoparticles of
sinple salt and (b) a sulfosuccinate salt of

a SImQIms@Han {Dranyilfasvasmatesabiradithe saneel formalaMAmg WlhgretIhM is a metal,

L e
O Rl an@) [RR-0-5(aCHIGH{S@NoYP)-OtRg, net hod conpri si ng:

i).providing a_sul fosuccinate salt of the general
“‘Elé'iemﬁa&hlﬂ?f;&lﬁn d Ry 9e3lky &0WBt al ot her than the netal

then[}%ﬂéﬁjcq?n Wg the valence of M; and (ii) reacting

with a salt MpXq in said polar solvent
I (i)t previdiresa waéosatcinatt selt oif itipd gereadl tfor@@a M Ayt Mo deing a metal

cordin cl ajm rein e solubility of the
other 36y tnightal A a5l tiag thediraet of M CaR) ooer ¢ han t he

S Qi péakhﬁg’ th'e @al% mnsﬁitﬂﬁﬁﬁlt of »'4 he s§1@| ﬂolaM sORvent i@NKe ﬁﬂéknce ofa
| ower than the sol ty in Sahe “sol'vent of the sal

the simpplejsali2g. A met hod accor ding to claim27 or claim 28
wherein the reaction of the salt MbAnN' with the salt M
pXq is carried out in the presence of a sinple salt

28. SeAesdiksi £dc@m1@ﬂﬁaln@$94herélﬁhﬂé E&I@ﬂl@}"\bﬂﬂl@@@l MA m the polar
NHAQAc, Tert-butyl anmoni um brom de, NH4

solvemt tsa(ﬁh]loyer thawpthe sq&ql{thpgame fgl(vgqygfghe @g}{/lﬁ;@@ gld (b) lower than
the S(Jg@h%m%gg,t Losbgl:é't ofdfs s mod according to any one of

wher el , or do4 . 31. A
nmet hod according to any one of clains 27 to 30,

rei ai d pol ar _sol nt js t hanol , ~wat er
/§ nthod prsPEliRe fxaimn 7rg Flgim 28cB, aﬁeﬁgthﬁae%ﬁtaywﬁ theggalt M Aw
with %@bﬂ@l\@&t 2 Shricd\BE BRI ﬂﬂetﬂ?é‘seﬁgg 8f 9%%1{513%21&%6{@&6%%&{1 CaCoOs,
material "is substantially free of acids of gener al

CaS@@r eGPy (NHPRQ QBN cHIH(18eR! )a@(r@)nmmZ]bromlde NH4NOs;,

e e Rl D nodtadth RRSer i isha 88,
30. A method according to any one of claims 27 to 29, wherein X is NOs", or ClO4.

31. A method according to any one of claims 27 to 30, wherein said polar solvent is

methanol, water, or mixture thereof.

32. A method according to any one of claims 27 to 31, wherein the obtained charge

director material is substantially free of acids of the general formula (I)
(D[R;1-O-C(O)CH,CH(S057)C(0)-0OR2],

wherein one or both of R; and R; is hydrogen, and if only one of them is hydrogen, the other

is an alkyl group.

33. A method according to any one of claims 27 to 32, wherein the obtained charge

director material comprises micelles of said sulfosuccinate salt enclosing said nanoparticle.
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is an al kyl group. 33. A nethod according to any one
of clains 27 to 32, wherein the obtained charge
wdizoaserw9 mat eri al conprises mcelles of said PCT/US2006/018297
sul fosucci nate salt encl osing said nanoparticle.34. A
met hod for obtaining a material conprising (i)
nanoparticles of a sinple salt and (ii) a
sul fosucci nate salt of the general formula MAn,
34, whemsstipdvior obtainieg almaterial sompeisingl @rreaopirtipes aha simplg salt and

. ancon.of t ner al rnuy 1) L1). . .
) PRl olf PRCT el BRI whbin M inaameth s thsqrlence
of MRAdi /5 is2h igh k¥ theQeaetal foialan®t hod conprising: (a)

provi di nﬁ a sul fosuccinate salt of the general fornula

M An' (DNRiH&CGHG) GHed @O0 e-OrRaln the netal Mand n'
W@g,{eﬂgegoﬂ%fﬁg:agggzéso%n%h@ g‘_g%%addl ng strong acid as to

aln an a ding a strong base as to

‘the nxethdd edmprisi@d- 85% 35. A nethod according to claim 34,

wherein 1 he strong base |s added t eutralize 50-80%
of(@hBioyilings sulfoseemai sah&frtg? BT fgrlaﬁﬂﬂﬁéénsf% {figg a metal
other$R4PthE R4 M%f BVBARE fel Alp8ObYEAL S L0 obtain the
. material 1n solid form and optionally performng an
aqbraddingwirdagmeahastthebtol adaodtlfi;med. 37. A net hod

accordi.ng to claim34, furth rising (d)

fi Q%ﬁnﬁ%& PEPSRASF AS Wdten alb%‘e?é)ﬂgé%/,rgpand optionally

perform ng on the solid obtai ned aqueous workup. 38. A

met hod according to any one of clainms 34to 37, wherein
35. Asmiethod aeemgingdp glaiaS4awhersitsthe shreng besed addadro acptralize 50-80%
Ofacisdgal ler than 1. 39. A nethod for obtaining a chenical

material of the general forrmula MpXg@®n in a reaction

m xture, wherein Mis a netal, X is an anion, nis the

val ence of M. and and re coefficients that

36. e mretiaod 3pserdingds q[faémei"egw ESPTPIIPEE anced, and A is a
F%’J?%éb%?%?ﬁqn_é %}%}\%ﬁ&e kR bt ”fﬂ% %&}Iﬁ)ial( ) Sl%_id form, and optionally

BOC( O - O R2J, erein and R2 are
perfoamkng angaooess, workup on the solid obtained.

37. A method according to claim 34, further comprising
(d) filtering to obtain solid product, and optionally performing on the solid obtained

aqueous workup.

38. A method according to any one of claims 34to 37, wherein said strong acid has at

least one proton with a pK, smaller than 1.

39. A method for obtaining a chemical material of the general formula MX,@MA, in a
reaction mixture, wherein M is a metal, X is an anion, n is the valence of M, and p and q are
coefficients that ensures that MX, is electrically balanced, and A is a compound of the
general formula (I)
(D [R;-O-C(O)CH,CH(S03)C(0)-0-R2],
wherein R; and R; are alkyl groups,

the method comprising:
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the net hod conprising:(a)providing a sul fosuccinate
salt of the general fornula M An', wherein M is a
wort@lsasher than M and n' the val ence of M ; poYaseemg018297
a strong acid, having at |east one pKa smaller than 1,
to obtain a first reaction mxture containing a
SUbfR6Ni8ingCd Sulffsutdifate SHIE ol thé @emthiaforifilal B AWDkkiefin M’ is a
up the obtained reaction mxture to obtain
metakethentha Matndpn’ phe ealegke oGAMY; (d) addi ng a predet er ni ned
a 0 1] e._prese f i Qi .
sUBdeinEh B3 Aty ANhIAR FERERIE' ol 1 38! Srin o firs
reactio@ihidturé Behtainizesutfahicrlidesfithd gaferdl HemgadnEiAgl f or mul a
MpXg@®n. 40. A nethod according tao claim 39, wherein
t He) PPedes w Hembipingdogrtiopmigiyetq ebtainsubstaptielly pure HA; and
ohyg | ioRtht b8 padtbRi@RD), ah!the fr&s ioni
aghdsaﬁg g?ﬂgﬁggﬁé‘?@@a%‘% gﬁkl %é,bﬁff(v\hel)éi n oeﬁggorn‘%g?%an romie
subst@ide] aard oRfain & $egdnd geetiommaxivie cohtginorpe a ahemivainmigerial of the

hydr o h her is an al kyl group. 4 1. A nethod
genergxggpglfa%lp%@ﬁ i'm 39, wherein said predetermn ned
amount of base is from30%to 85% of an anount

required to obtain a neutral second reaction mxture.
40. 42A methed tesdrding tr daing 39,0vkargindhe prsfleterminad aguuptoofppse is such

ereln .the strong acid s 43, A, et hod

that R PATA METe UBET bt PSR 00 P deperal ot 0,

wherbidline o8 BB RS &intl R, a0 RBbghn, 4dd ifAnlEdieasdt thae & 18idAgehpthe other

. claim43, wherein said ionic substance is HSO. 45. A

is angiyh8@UBccording to claim 43, wherein said ionic
substance is H3PO4. 46. A nethod according to any one
of clainms 35 to 45, wherein in (b) substantially al

41. t h& methddsaconiimatoeclsial 39, ivtheosim vad pedetenmaet dmodit ofbase is from

., T d .accordin to(fny one of clains 35-45, also

30% & Frpyei o AR GO AviERd TR DR PRI e TRIRUGR P H Shon
hydr oxyl base.48. A nethod according to claim47,
wherei n the non-hydroxyl base is triethyl am ne,

42. bahinethodagseuivasioday oak ofitiaims 34 toptlo pdeiaie therstrang acid és HoSO4.
thereof. 49. A nethod for obtaining a charge director
material for liquid toner, the nethod conprising: (a)

43, prAhéethed adeokding tto BhE 6hé 6f Elainme Bt YD Skiadtein, saldeioRly substance is
sul fosucci nate salt of the general formula MAn,

anagjgherein Mis a netal, nis the valence of M and A is
an ion of the

44. A method according to claim 43, wherein said ionic substance is HySO4.

45. A method according to claim 43, wherein said ionic substance is H3POs.

46. A method according to any one of claims 35 to 45, wherein in (b) substantially all

the sulfosuccinate salt is converted to acid.

47. A method according to any one of claims 35-45, also comprising reacting the

remaining acid HA with a non hydroxyl base.
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general formula (1) (1)
[R1-O C(O CH2CH( S@BOC( O - O R2], wherein each ORL and
we2w/1aemeal kyl group; and (b) adding to the fi PeT/US2006/018297
m celle form ng substance nanoparticles of a sinple
salt stabilized by a second mcelle form ng substance.
48. S\ pfdtieRt ma@@%@f Slbig 45 OwhbrRin M honWRE@iyD ba& §# triethyl amine,
sinple salt is BaCO8. 51. A nethod according to claim
bariumgsenromaide,abisngm dsopeopstdsred ks therdodr ni ng
substance is basic barium petronate. 52. A nethod
according to any one of clains 27 to 51, wherein each
49. ORnlethsd fH2 obainiip al dHahgd dizeddkitaterB foAligeidntter, the method
according to any one of clainms 27 to 52, wherein each
Compgflng] and R2 i ndependently is a C6-25 alkyl. 54. A

cordi Y o :
DR 400 BIAE Byt WORRSLINER A i of

general formuB2MaY,, BBerewh®t &i nmstal,ch &l thplvalehce af kyland A is an ion of the
bgﬁanchfc% 56. A nethod according to claimb52, wherein

e R R Dhati c al kyl group conprising a |linear chain

of nor qI)t[p%_@(ﬁsﬁﬁlggjﬁlggcgg’@(%@hRﬁ met hod according to

any one ‘of clai erern Rl and R2 are the
whergingeclo® R fanddRnis dn alkybgmivppndo any one of clains 27 to

57 rein eac f . apd R2 i 13H 7. 59. A net had

2 EL TR PR i B SrEe wlongiistsh A g pile sal
stabildRd b.a se8ondGRiceRE fdmind&ibstAnd@t hod according to claim

59, wherein Mis Ba. 6 1. A nethod according to any

one of clains 27 to 60, wherein M is Na. 62. A nethod

ac ' f ' - 1t in said
0. CZR R Rb bt W B e b e R T
of Mg+2, Ca+2, Ba+2, NH4 +, Li+, and Al +3 or from any

sup group thereof. 63. A neth according to apy of )
S1. i oY qegoing ig chpm ﬁﬁ&rggﬁ BEPIL SR $68Qnd el forming
substeGS bage HdAm pOFoRiOUP consi sting of SO4

52. A method according to any one of claims 27 to 51, wherein each of R; and R is an

aliphatic alkyl.

53. A method according to any one of claims 27 to 52, wherein each of R; and Ry

independently is a Ce.p5 alkyl.
54. A method according to claim 52 or 53, wherein said aliphatic alkyl is linear.
55. A method according to claim 52 or 53, wherein said aliphatic alkyl is branched.

56. A method according to claim 52, wherein said aliphatic alkyl group comprising a

linear chain of more than 6 carbon atoms.

57. A method according to any one of claims 27 to 55, wherein R; and R, are the same.
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2, P4 3, C®B 2, and TiC3 4, or from any sub-group

thereof. 64. A nethod according to claim®62 or 63,
woherraBonesai d salt is selected fromthe group PCT/US2006/018297

consi sting of CaCO3, Ba2Ti O3, A 12(SM)3, AL(NX®) 3,

and Ca3(POX)2, BaSO, BaHPO4, and Ba2(PO4)3, or any

58,  SUDnEHIRAPadcBbRgOTo aPondiot Blakks SPAPHT Sivhisreth 6ahrdfeR; and Ry is
liquid and toner particles charged by a charge

CisHdirector material according to any one of clains 1 to
16 or produced by a nethod according to any of clains
27-64. 66. A nethod for obtaining a printed substrate,

59, CoMpfeiisidragciiding fongysomiefcidist Ratte 58 wherdetm®t is Na, K, Cs, Ca, or
according to claim65. 67. A substrate conprising an

Ba. jnmge printed with toner according to claim 65.

60. A method according to claim 59, wherein M is Ba.
61. A method according to any one of claims 27 to 60, wherein M’ is Na.

62. A method according to any one of claims 27 to 31, wherein said salt has a cation
selected from the group consisting of Mg*?, Ca*? Ba™, NH,", Li", and AI"™ or from any sub-
group thereof.

63. A method according to any of claims 27 to 31 or 62, wherein said salt has an anion
selected from the group consisting of SO42, PO,?, CO3?, and TiOs™*, or from any sub-group
thereof.

64. A method according to claim 62 or 63, wherein said salt is selected from the group
consisting of CaCO3, BayTiO3, Al(SO4)s, AI(NOs)3, and Caz(PO4),, BaSO,, BaHPOa, and

Bay(PO4)s, or any sub-group thereof.

65. A toner comprising a carrier liquid and toner particles charged by a charge director
material according to any one of claims 1 to 16 or produced by a method according to any

of claims 27-64.

66. A method for obtaining a printed substrate, comprising printing said substrate with

toner according to claim 65.

67. A substrate comprising an image printed with toner according to claim 65.
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